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Two fish species endemic to the Mekong, Mekongina erythrospila (right and left) and Tenualosa thibaudeaui (middle two) (Luang Prabang Province, Laos, photo: KS)
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SELECTIVE PHOTOGRAPHS TAKEN DURING
THE NEF PROJECT (1st phase, 2006–2011)
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Legends of photographs. A) The project members participating the 1st
annual meeting for the NEF project in March 2008 (Siem Reap, Cambodia); B) the project members participating a training course in March
2009 (Cần Thơ, Vietnam): C) collecting fishes in the field (Stung Treng,
Cambodia); D) collecting fishes in a local market (Savannakhet, Laos);
E) making fish specimens (Kratie, Cambodia); F) taking photograph of a
fish (Trà Vinh, Vietnam); G) a storage room for fish specimens (IFReDI,
Phnom Penh, Cambodia); H) a regional symposium on fishes (Srinakharinwirot University, Bangkok, Thailand).
The photograph on the right shows Dr. Yasuhiko Taki, who was the former
president of the NEF, observing fishes at a market in Vientiane, Laos (3
March 2008). The NEF project was planned, launched, and conducted
chiefly based on his idea, passion, and beloving the Mekong fishes and
people. After recognizing the end of the project, he passed away on 24
March 2020, at his age of 88.
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MAP OF THE INDOCHINESE MEKONG
This map outlines the Mekong mainstream and its tributaries/distributaries (shown
in sky) of Laos, Thailand, Cambodia and Vietnam, without those in China and
Myanmar. The photographs of selected scenes in the Indochinese Mekong, taken at
the places indicated as respective numbers in this map, are shown in the following
page.

① Nambak, Luang Prabang, Laos

④ Nam Ngum Reservoire, Vientiane, Laos

⑥

Savannakhet, Laos

⑧ Prey Veng, Cambodia

⑪ Cần Thơ, Vietnam
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Nambak, Luang Prabang, Laos
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③ Ratanakiri, Cambodia

Kratie, Cambodia

⑦ Tonle Sap Lake, Siam Reap, Cambodia

⑨ Sóc Trăng, Vietnam

⑩ Sóc Trăng, Vietnam

⑫ Sóc Trăng, Vietnam

Fishes obtained by "Dai" fishery at Tonle Sap River, Cambodia (photo: KS)

INTRODUCTION
he Mekong River Basin, which is the largest river
basin in Southeast Asia, extends from the Tibetan
Plateau to the South China Sea, and runs through Myanmar, China, Lao PDR (hereafter referred to as Laos),
Thailand, Cambodia, and Vietnam. The Mekong Basin
covers a large part of the Indochinese region, with an
area of approximately 810,000 km2 and a length of 4,909
km (Rainboth et al., 2012: 2). The geological, climatological, hydrological, and biogeographical aspects of
the Basin have been well documented by previous
researchers (e.g., Taki, 1974, 1975, 1978; Kottelat, 1989;
Rainboth, 1996; Rainboth et al., 2012); these studies are
not repeated here in detail.
The Mekong River Basin (hereafter referred to as
Mekong) is well known by its great diversity of aquatic
organisms, particularly the fishes. To date, although
few reports have investigated euryhaline fishes (those
which adapt to a wide range of salinities), Hortle (2009)
estimated that about 1,100 species of fishes are found
in the Mekong. Rainboth (1996) and Rainboth et al.
(2012) also reported a similar range of 1,100 to 1,200,
with the following note: "This estimate will undoubtedly
increase over time as additional taxonomic studies and
fish surveys are completed" (Rainboth et al., 2012: 13).
The fish species diversity in the Mekong is one of the
richest among the river basins throughout the world; it is
reputed to be surpassed by only the Amazon Basin and
possibly the Congo Basin (Rainboth et al., 2012: xv).
The rich fish species diversity in the Mekong may be
best understood by looking at the fish markets around
the Basin; in these markets showcases, various types
of freshly-collected, dried, and/or fermented fishes are
abundantly seen. Typical example is able to be seen
in the markets around Tonle Sap Lake (Great Lake),
the largest freshwater lake in Southeast Asia; this lake
contributes 57–62% of the total inland fish production
in Cambodia where the world’s most intensive inland
fishery, in terms of catch per person, is found (Baran,
2005). Some photographs of the fish markets in the
Mekong region are shown in this book.

relationships between humans and the other organisms
seem to have supplementally contributed to sustaining
the rich species diversity in this region.
The Mekong encompasses a fairly large area of the
Indo-Burma region, which is one of the 36 regions of
the biodiversity hotspots in the world (e.g., Conservation
International, 2020); the fauna and flora in this region are
rich, irreplaceable and considerably threatened. Actually,
as in many parts of the world (in particular within the
hotspots), a marked decrease in biodiversity/harvest has
recently been noted in the Indochinese Mekong region.
The threats are presumed to be multifactorial. For the
aquatic organisms, examples include: uncontrolled
modification of natural flows due to dykes, road network,
and small and large dams, overfishing and habitat loss/
fragmentation due to a steep population growth (e.g.,
Roberts, 2001a, b; Baran, 2005). In order to maintain
sustainable use of natural resources with an effective
policy, the appropriate scientific understanding of
wildlife and their habitats is critical.
Recently, great contributions have been made regarding the knowledge of fish fauna in the Mekong,
e.g., Rainboth (1996, for the Cambodian Mekong),
Kottelat (1998, 2000, 2001, 2009, 2011, for the Laotian
Mekong), Vidthayanon (2008, for the Mekong Delta),
and Rainboth et al. (2012, for the "Greater Mekong
Ecosystem", including the entire region directly
affected by the Mekong). However, a comprehensive
inventory of the Mekong fishes is not yet abailable. In
addition to our immature understanding of fish fauna in
the brackish estuaries, as well as in some remote areas
where no ichthyological survey has been documented,

A little girl watching Notopterus notopterus (Ratanakiri, Cambodia, photo: KS)

T

Since ancient times, people have relied on natural
resources obtained from the rivers and the related
environments in this region; the rich aquatic harvest is
fundamental to the viability of natural resource-based
rural livelihoods. On the other hand, various kinds of
wild flora and fauna flourish in a habitat closely related
to human activities, such as paddy fields, reservoirs,
irrigation canals, and grazing fields. These artificiallymodified environments play an important role in
providing refuges, nurseries and other critical habitats
for various kinds of aquatic organisms. Such favorable
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there are numerous "gray" (poorly evidenced and/or
merely expected) records of fishes from the region in
the literatures (see, e.g., Motomura et al., 2002; Motomura & Tsukawaki, 2006, 2007).
In order to properly evaluate the species diversity in
this region, a specimen-based inventory is undoubtedly
crucial, as suggested by Motomura et al. (2002). If the
voucher specimens could be re-examined by the fishtaxonomy experts, many of the "gray" records could
be clarified. To date, however, the effort has been
insufficient. Previous records with no indication of (or
lacking) voucher specimens from the region render
the re-confirmation of the identification difficult.
Also, many important collections of the Mekong
fish specimens were historically deposited abroad by
leading foreign researchers, leaving no noteworthy
collections remaining in/around the Indochinese
region, except for a few in Thailand.
The NEF project
In 2006, Nagao Natural Environment Foundation (NEF),
a Japanese non-governmental organization dedicated to
promoting nature conservation in developing countries,
launched a new scheme, "Comprehensive Programme
for Conservation Research and Activities". The scheme,
hereafter referred to as "NEF project", was originally
planned as a five-year program (from April 2006 to
March 2011), aimed at promoting nature conservation
together with local researchers/residents. For this
scheme, the NEF targeted on aquatic fauna and flora in
the region of the Mekong and Chao Phraya basins, and
entitled a series of activities under this scheme as “Basic
Study on the Aquatic Fauna and Flora and Conservation
Activities Participated in by Local Residents in the
Mekong-Chao Phraya Region.”
The NEF project comprised 2 major activity sections: research and conservation. The former section
conducted extensive field surveys to gather information
on the current status of aquatic/semiaquatic fauna and
flora in the Mekong-Chao Phraya region together with
local researchers, and the latter section comprised
various programs, such as environmental education for
elementary school students in Laos.
The research section focused mainly on the fishes. The
other aquatic/semiaquatic fauna and flora, particularly
the ones consumed by local people, were also surveyed
together with experts of the Japan Wildlife Research
Center (Tokyo, Japan). In the fish research, fishes were
recorded primarily based on the voucher specimens
collected from the field surveys. The specimens were
housed in the collection rooms installed in respective
institutions involved in the NEF project; computer
databases of fish specimens and photographs were also
developed for each collection.
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At least 28 researchers belonging to the following institutions were involved in the fish research in the NEF
project (see also pp. viii–ix):
►Cambodia: Inland Fisheries Research and Development Institute
(IFReDI), Fisheries Administration (FiA), Phnom Penh.
►Laos: Faculties of Science and Agriculture, National University
of Laos (NUOL), Vientiane.
►Thailand: Faculty of Science, Srinakharinwirot University
(SWU), Bangkok; Faculty of Fisheries, Kasetsart University
(KU), Bangkok; Faculty of Fisheries Technology and Aquatic

A girl collecting fishes using four-arms net (called "Sa dung") at floodplant in Savannakhet, Laos (photo: KS)

Resources, Maejo University (MJU), Chiang Mai; Faculty
of Agriculture, Ubon Ratchathani University (UBU), Ubon
Ratchathani.
►Vietnam: College of Aquaculture and Fisheries, Can Tho
University (CTU), Cần Thơ.

As a result, more than 235,000 specimens of ca. 540
fish species, as well as numerous photographs of freshlycollected specimens, were obtained from our field surveys in the Mekong. All of these fish specimens and
photographs are now preserved in the respective institu-

tions for scientific researches and educational purposes.
Some photographs have already appeared in our previous
publications (e.g., Tran et al., 2013, 2014; So et al., 2019;
Praxaysombath et al., 2020). The PDFs of the publications, including this book, may be downloaded from
the NEF website (http://www.nagaofoundation.or.jp/e/
publication/index.html). An online database of freshwater fishes in mainland Southeast Asia (http://ffish.
asia/), originally derived from the specimen/photograph
databases produced by the NEF project, is also available
(see Kano et al., 2013).
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Stung Treng, Cambodia (photo: KS)

The NEF project also contributed to the human resource development; during the course of the activities,
for example, the participating researchers had an opportunity to receive the on-the-job training in various technical matters, including the practical methods for field research, making preserved specimens, photography, and
management of the fish-specimen collections.
The NEF project continued after April 2011 as its 2nd
phase (to April 2016) with some modifications in the
activities. The activities, including those in both 1st and
2nd phases, will be presented in detail in forthcoming
publication(s) currently being prepared by the NEF.

Scope of this book
This book was written as one of publications derived
from outcomes of the 1st phase of the NEF project, primarily aiming to aid in the identification of fish species
commonly seen in the Indochinese Mekong. Species
identification is the first step for every kind of fieldoriented biological research. Diversification of the preferable guidebooks for regional fauna and flora will contribute to promoting various research and conservation
activities.
This book contains 568 fish species found in freshand brackish-water areas of the Indochinese Mekong;

4

fishes of the other areas surveyed by the NEF project
(e.g., Chao Phraya Basin) will be shown in our coming
publication(s). This book is actually not a comprehensive
guide for the fishes of the Mekong, where ca. 1,100
species are presumably found (e.g., Hortle, 2009), but it
does include almost all of the species commonly seen in
the region. The photographs of fishes shown in this book
are based on the specimens collected by the participating
researchers during field surveys of the NEF project,
unless otherwise noted; namely, these fishes were
actually collected from the inland waters of the Mekong.
As noted above, all of these specimens are deposited
in the participating institutions to make them available
for future scientific studies. It is possible to make a reconfirmation based on the voucher specimen(s), if there
is the need to confirm the identification. Fishes are
shown with high-quality photographs (sharply-defined
photographs based on freshly-collected, well-dressed
specimens) and some selected diagnostic characteristics
that distinguish the species from resembling species;
distribution, habitat, and some taxonomic issues are also
noted in brief.
We hope that this book will contribute to various aspects of activities performed by researchers, students,
fisheries officers, fishermen and all the others who are
interested in the inland-water fishes in the Indochinese
Mekong.
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AN EXPLANATORY NOTE FOR USERS
Coverage. This book includes 568 fish species belonging
to 258 genera and 78 families, found in the Indochinese
Mekong. The term "Indochinese Mekong" is used to indicate
the Mekong Basin in Laos, Thailand, Cambodia and Vietnam;
namely, it does not cover the Burmese (Myanmar) Mekong and
Chinese Mekong. This book is actually not a comprehensive
guide for the fishes of the Mekong where ca. 1,100 species
are presumably found (Hortle, 2009), but almost all fish
species commonly found in the Indochinese Mekong are
thought to be covered at least. All fish species shown here
have been confirmed with repsective voucher specimens
from the Indochinese Mekong during our field surveys in
2007–2013, unless otherwise noted. Some fishes, considered
to be the flagship species for the conservation purposes in
this region (e.g., highly threatened and/or extinct species),
are also shown here, even if we did not actually collect them
[e.g., Balantiocheilos ambusticauda (Cyprinidae)]. The
brackish-water species and temporary visitors from coastal
marine waters, found in the tidal estuaries in the Vietnamese
Mekong, are also included. Although this book contains
several putative undescribed species, we do not give their newspecies descriptions here; these fishes will be described as new
elsewhere, and some are now being studied by us.
Photographs and specimens. All photographs shown in this
book were taken based on the specimens from the Indochinese
Mekong during the NEF Project in 2007–2013, unless otherwise noted. The photographed specimens were deposited in the
fish collection rooms of respective institutions. The collection
abbreviations are as follows: CTU, Can Tho University, Cần
Thơ, Vietnam (preferred style of fish collection is CTU-P 123);
IFREDI, Inland Fisheries Research and Development Institute
(IFReDI), Fisheries Administration (FiA), Phnom Penh,
Cambodia (preferred style of fish collection is IFREDI-P 123);
RLIKU, Research Laboratory of Ichthyology, Kasetsart University, Bangkok, Thailand; NUOL, Department of Biology,
Faculty of Science, National University of Laos, Vientiane,
Lao PDR (preferred style of fish collection is NUOL-P 123);
UNMF, Ubonratchathani University Natural History Museum
of Fishery, Ubon Ratchathani, Thailand. Abbreviations of the
photographers are as follows: CG, Chaiwut Grudpan (UNMF,
Thailand); HVM, Hieu Van Mai (CTU, Vietnam); JWRC,
Japan Wildlife Research Center (Japan); KS, Koichi Shibukawa
(formerly NEF, Japan); KU, Kenzo Utsugi (formerly NEF,
Japan); LXT, Loi Xuan Tran (CTU, Vietnam); PM, Prachya
Musikasinthorn (RLIKU, Thailand); PT, Phanara Thach
(IFReDI, Cambodia); TP, Thonglom Phommavong (NUOL,
Laos); VP, Vannaphone Phutthana (NUOL, Laos); VV,
Viengkhone Vannachak (NUOL, Laos). These abbreviations
are shown at the side of the respective photographs.
Text. Text was supervised by the editorial board (composed
of delegates in respective involved institutions in the NEF
project), by adopting many discussions with participating
researchers in the NEF project, as well as several additional
fish research specialists whose names are listed in the acknowledgment section. Responsibility for correspondance in particular the scientific purposes is received by K. Shibukawa
(Museum of Natural and Environmental History, Shizuoka,
Japan), who wrote/compiled a draft manuscript of the text.

Classification and arrangement of fish taxa. Suprageneric
taxa (e.g., orders and families) are arranged for the most part
following the systematic order of Nelson (2006). We have
sometimes deviated from Nelson (2006) with respect to several
distantly-related fish families that look similar (e.g., Aplocheilidae and Adrianichthyidae). Even if they are not closely related,
arranging similar-looking fish families close together can make
the identification of specimens easier for non-professionals.
Limits of the orders and families largely follow those of Nelson
(2006), unless otherwise noted. Family code numbers, that are
being used for curatorial works of voucher specimens housed
in participating institutions (see "Photographs and specimens",
left), also follow those of Nelson (2006: 469–483); in the
species accounts, the family codes are given after respective
family names (in parentheses, abbreviation: FC). Within a
family, genera/species are arranged based on similarities in
their general appearance; namely, similar fishes may be found
nearby within the family, but they do not necessarily have a
close phylogenetic relationship. This manner, however, may
cause some difficulty for the search of the target species, in
particular with the large families with great species diversity
(e.g., Cyprinidae), since the decision of "similar or different"
is merely the authors' subjective matter. The pictorial index of
species (pp. 26–31), arranging almost all fish species shown
in this book as respective thumbnails of fishes, may help for
searching the target species.
Species names. All fish names are given with the scientific
names of respective species, as well as the authors and published years for respective names. Both vernacular and English
names are not included. In the Indochinese region, many of
fishes have more than a single vernacular names in each country
and, contrarily, many vernacular names may refer to some other
species in each (i.e., some or more fish species may be confused
under a single vernacular name); the "national standard"
common names of fishes is not yet developed, and there are no
good dictionaries of vernacular names of fishes in this region. In
order to provide the vernacular names, comprehensive grounded
researches are needed; the works are beyond a scope of this
book.
Size and distribution data of fishes. Size of fishes is given
as its reliable maximum size, presented in standard length
(SL), total length (TL), or disc width (DW, for stingrays only),
with the respective references in parentheses. Methods for the
measurements are shown in p. 11. Size data is usually shown
to the nearest 0.1 cm (in species < 10 cm) or 1 cm (10 cm or
more). The other morphological data are primarily based on
the voucher specimens collected by ourselves, and complemented/reinforced by data of reliable references. Regarding
the distribution data, that in the Mekong Basin is given first,
followed by whole (viz. worldwide) data of the respective
species. Data of fish distribution in the Indochinese Mekong
refers to the results of our field surveys in 2007–2013, as well
as reliable records in the literatures.
References. List of scientific articles cited and/or referred to in
this book is given in the last section.
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TECHNICAL TERMS
Adipose fin: an unpaired, membranous non-rayed fin, commonly found on the dorsal midline of the caudal peduncle of, e.g.,
catfishes.
Anal fin: an unpaired rayed fin, on the ventral midline of the
body just behind the anus.
Anus: like that in human beings; in fishes, it usually appears as
a minute hole on the ventral midline just before the anal fin (but
well separated from the anal fin in some fishes).
Barbel: a thread-like cutaneous (rarely bony) structure, which
is developed around the mouth. Four categories of barbels are
commonly recognized: 1) nasal barbel, a kind of barbel associated
with the nostril; 2) maxillary barbel, a kind of barbel associated
with the upper jaw or lip; 3) rostral barbel, a kind of barbel on the
anteroventral part of snout before jaws; 4) mandibular barbel, a
kind of barbel at the ventral surface of lower jaw.
Belly: an anteroventral part of the body around the abdominal
cavity.
Branchiostegal ray: a thread- or blade-like laminar bone, supporting the gill membrane (branchiostegal membrane).
Caudal fin: an unpaired rayed fin at the posteriormost region
of the body. It is sometimes minute, absent, or continuous with
the dorsal and/or anal fins.
Caudal peduncle: a posterior part of the body behind the vertical
line through the end of the anal-fin base.
Cheek: a small area in the lateral part of the head between the
operculum and the infraorbital region.
Chin: an anteriormost part of the ventral surface of the lower jaw.
Dorsal fin: an unpaired rayed fin on the dorsal midline. In many
spiny-finned fishes, the dorsal fin is divided into two parts; in
such case, the anterior and posterior parts are called "1st (first)
dorsal fin" and "2nd (second) dorsal fin", respectively.
Filamentous ray (or filament): an elongated, thread-like fin
ray (or spine), entirely or largely free from the fin membrane.
Fin: a membranous structure developed on the body, which
is used in swimming and/or maintaining the body position.
In many fishes, 2 kinds of paired fins (viz. pectoral and pelvic
fins) and 3–4 unpaired fins (dorsal, anal, adipose, and caudal
fins) are recognized.
Finlet: one or more posterior rays of the dorsal and/or anal fin,
separate from the main part of the respective fins.
Gill opening: a slit or pore-like opening for water discharge at
the posteriormost of head.
Gill raker: usually an element of the comb-like structure, developed along anterior margin of each gill arch. When the rakers on
the upper and lower limbs of the gill arch are counted separately,
a raker straddled the angle of the arch, if present, is included in
those of the lower limb.
Infraorbital region: a small area in the lateral part of the head
just below the eye (not including the jaws).
Isthmus: narrow midventral interspace between right and left
sides of the gill membranes.
Keel: sharp-edged, linearized cutaneous or bony structure, looks
like a keel along the bottom of a boat. Clupeids, engraulidids
and some cyprinids have a long "keel" along the ventral midline
of the body.
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Lateral line: an external organ of the sensory system (exposed
terminal region of nerves) on the head and body; herein
indicated in particular is the one found on the body (i.e., not
including the cephalic lateral-line system), unless otherwise
noted. In many fishes, the lateral line(s) forms as a linearlyarranged canal structure (lateral-line canals), and they appear
as longitudinal "line(s)" on the body. There are no lateral-line
canals on the body in several fishes (e.g., clupeids, engraulidids, and gobiids).
Nape: a dorsoanterior part of the body just behind the occipital
region.
Nostril [or naris (pl. nares)]: a nasal opening; frequently found
at the tip of a short tube. In many fishes, there are two pairs of
the nostrils on the snout.
Nuptial color: a particular coloration, which appears chiefly
in the reproductive season; usually this color is more vivid in
male than in female (with a few exceptions).
Occiput (or occipital region): a dorsoposterior part of the head
just behind the eyes (superior to the skull).
Operculum: a posteriormost part of side of the head behind the
preopercle, and covering the gill chamber.
Pectoral fin: a paired rayed fin, which is developed on the
lateral or ventrolateral side of the body just behind the head.
Amongst the Mekong fishes, swamp eels usually lack this fin (as
well as the pelvic fin).
Preopercle: a lunate bone at the boundary between the cheek
and the operculum.
Pelvic fin: a paired rayed fin, which is developed on the ventral
surface of the body before the anal fin. Several fishes lack
this fin (e.g., phallostethids); in the gobies, the pelvic fins are
usually fused medially, forming a sucking-disc.
Ray (or segmented ray): a type of fin rays, having segments (at
least in distal part). In many cases, segmented rays are soft and
branched distally (called "branched rays"); some simple rays
are often hardened and form a spine-like structure (found in e.g.
some cyprinids and catfishes). Actually each ray represents a
laterally-paired structure.
Spine (or spinous ray): a type of fin rays, lacking segments.
In many cases, spines are bony and pungent, but sometimes
flexible (in e.g. dragonets and gobies). Actually each spine
represents a laterally-unpaired structure. See also "Ray (or
segmented ray)".
Scute: a type of modified scale with a sharp bony keel at its midline. Commonly found on the pre-anal midline in the clupeid
and engraulidid fishes (see right figure).
Snout: an anterior part of the head before the eye (not including jaws).
Swim bladder (or air bladder): an internal balloon-like organ,
which is developed beneath the vertebral column.
Tail: a posterior part of the body behind a level of anus.
Trunk: a middle part of the body between the head and the tail.
Thorax: an anteroventral part of the body before the belly;
usually points toward the area ventral and anteroventral to the
pectoral-fin base.

dorsal fin

gill opening
operculum
occiput
eye

caudal fin

caudal peduncle

nape

lateral line

nostril(s)
snout
chin
barbel
(maxillary
barbel)

cheek

preopercle

thorax

gill membrane

anal fin

anus
belly
pectoral fin

pelvic fin

filamentous ray

nasal
barbel

adipose fin

maxillary barbel
mandibular barbels
1st dorsal fin

scutes

unbranched (or simple) rays
[longest one with serrated
hind margin in this example]

2nd dorsal fin

※pelvic fins of gobies are
usually fused medially,
forming a sucking-disc
spines

rays
(branched rays)

branched
rays

soft portion
of dorsal fin

spinous portion
of dorsal fin

gill arch

gill rakers

Types of mouth

Types of caudal fin

superior

terminal

forked

subinferior

inferior

lanceolate (or pointed)

emarginate

truncate

gill filaments
rounded
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METHODS FOR COUNTS & MESUREMENTS
Counts of scales

Measurements

Scales are often difficult to be count without staining and/or
magnification. A practical method for temporary staining of body
details with cyanine blue is featured by Saruwatari et al. (1997).

All mesurements are taken in a straight line from point to point.

Lateral-line scales (yellow dots ● in right figure): number of
scales with lateral-line canals/pores, except for those on the
caudal fin. If the lateral line on the body is divided into two
parts (e.g., Oreochromis and some Ambassis), values of the
anterior part (starting from the humeral areas) and posterior
part (ending around the caudal fin base) are represented
separately as "anterior part + posterior part" (e.g., 12+20).

Caudal-fin length (abbr. CL): length of the longest caudal-fin ray.

Predorsal scales (purple dots ● in right figure): number of
scales on predorsal midline.
Scales above lateral line (red dots ● in right figure) / scales
below lateral line (blue dots ● in right figure): number of
scales in a oblique scale row on body above or below lateral
line; not including the lateral-line scale.

Body depth (abbr. BD): the greatest depth (vertical length)
of body, unless otherwise noted. In some fish groups, it is
measured at the pelvic-fin origin.
Caudal-peduncle depth (abbr. CPD): the least depth of the caudal
peduncle (measured vertically).
Caudal-peduncle length (abbr. CPL): length between the
posteriormost point of the anal-fin base and the mid-lateral point
of the caudal-fin base (= structural base of middle caudal-fin ray,
easily confirmed when the fin is bent laterally in many fishes).
Disc width (abbr. DW): the greatest width of disc [applied only
to rays (stingrays) in the Mekong fishes].
Eye diameter (abbr. ED): the greatest diameter of the eye.
Head length (abbr. HL): length between the snout tip and the
posterior-most point of the gill cover (including membrane).

Scutes (see figure on p.9): number of scutes along the ventral
midline of preanal area; these appear only in the clupeid
and engraulidid fishes amongst the Mekong fishes. Usually
represented separately as "preventral (before pelvic-fin origin)
+ postventral (behind) scutes" (e.g., 5+7)

Jaw length (abbr. JL): length between the mid-anteriormost
point and the posteriormost point of upper jaw or lip.

Circumpeduncular scales (green dots ● in right figure): all
scales on a zig-zag vertical scale row encircling the narrowest
part of the caudal peduncle.

Length of dorsal-fin base (abbr. DB): length between the
origin (anteriormost point of base of first ray/spine) and the end
(posteriormost point of base of last ray) of the dorsal-fin base.

Counts of fin rays and spines
Fin rays are usually counted separately into spines and rays
(see characteristics of spine and ray on p.4). In the descriptive
accounts, spines and rays are designated by capital Roman
numerals (I, II...) and Arabic numerals (1, 2...), respectively;
unbranched rays are sometimes designated by small Roman
numerals (i, ii...). Notation of the number of fin rays are as
shown in the right figures, and the other Notes are noted below:
Dorsal- or anal-fin rays/spines (abbr. D): last dorsal- or analfin ray is split down to the base in many cases, appearing as
if it comprises two rays; if the last two rays appear to be in
contact with each other at their bases, these rays are counted as
a single ray (see right figures).
Caudal-fin rays (abbr. C): number of caudal-fin rays is usually
not so varied amongst the closely-related taxa; it is useful for
species identification of, e.g., Oryzias and Cynoglossus.
Pectoral-fin rays (abbr. P1): number and/or branching pattern
of pectoral-fin rays is sometimes useful for fish species identification. All rays are counted including minute and rudimental
ones.
Pelvic-fin rays/spines (abbr. P2): number of pelvic-fin rays/
spines is useful for many fish species identification. All rays/
spines are counted, even if their bases are in contact with each
other.
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Length of anal-fin base (abbr. AB): length between the origin
(anteriormost point of base of first ray/spine) and the end
(posteriormost point of base of last ray) of the anal-fin base.

Pectoral-fin length (abbr. P1 L): length between the base of
first ray (= dorsalmost or anteriormost ray) and the distal tip of
the longest ray of pectoral fin.
Pelvic-fin length (abbr. P2 L): length between the base of first
ray/spine (= dorsalmost or anteriormost ray/spine) and the
distal tip of the longest ray of the pectoroal fin.
Preanal length (abbr. Prea. L.): length between the snout tip
and the origin (anteriormost point of base of first ray/spine) of
the anal fin.
Predorsal length (abbr. Pred. L): length between the snout tip
and the origin (anteriormost point of base of first ray/spine) of
the dorsal fin.
Prepelvic length (abbr. Prev. L): length between the snout tip
and the origin (anteriormost point of base of first ray/spine) of
the pelvic fin.
Snout length (abbr. SnL): length between the snout tip and the
anteriormost point of the eye.
Standard length (abbr. SL): length between the snout tip and
the mid-lateral point of the caudal-fin base (= structual base
of the middle caudal-fin rays, easily confirmed when the fin is
bent laterally in many fishes).
Total length (abbr. TL): length between the mid-anteriormost
point of the head (whether the lower jaw or the snout/upper jaw)
and the distal tip of the caudal fin; if the caudal fin is emerginate
or forked, dorsal and ventral lobes are squeezed together (towards
the lateral midline) when the total length is measured.

● lateral-line scales (LLS)
● scales above lateral line (TRa)
● scales below lateral line (TRb)
● predorsal scales (Pred. S)
● circumpeduncular scales (CPS)

1

2

※In this specimen, formulae of scale counts
are represented as follows:
LLS: 28, Pred. S: 11, TRa: 7, CPS: 16

9 10 11
7 8
6
5
3 4

ultimate scale for counting
lateral-line scales, located
at end of caudal pedincle
1
2
4

3
5

6
8

7

or

continued to
opposite side
(total 16 in this
specimen)

mid-ventral scale in
front of pelvic-fin origin
iv
iii
ii
i

1
2
3
4
5
6

shoud be defined
which one is taken
II

III

scale closest to
anal-fin origin
IV

V

I
7

9

VIII
VI VII

※If dorsal fin is divided into two,
values for 1st and 2nd dorsal fins
are connected by a short hyphen

1～9

I ～ VI

10

8

I

1～5

6
D: iv, 8 (or D br: 8)

D: VIII, 10

● snout tip

examples of fin formulae
(for each case)

SL

anteriormost point of
snout or upper lip / jaw
(if projecting anteriorly
beyond snout)
Pred. L

D: VI-I, 6

※All lengths should be measured
from "point to point", except for
DB
those of sharks and rays.
CL

CPD

HL
SnL

JL
ED
P1 L
DW

CPL
BD

AB

P2 L

Prea. L
TL

●mid-lateral point
of caudal-fin base

usually concealed under scales
and/or muscle / skin layer, but
easy to be located when the
caudal fin is bent (since caudalfin base appeared as shallow
vertical groove then)
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KEY TO FISH FAMILIES IN THE INDOCHINESE
MEKONG
Coverage. This key covers all 93 fish families, hitherto recorded
from fresh- and brackish-water areas of the Mekong Basin, as well
as an additional 3 marine-fish families that are expected to enter the
brackish estuaries in this region (viz., Myliobatidae, Gymnuridae,

and Apogonidae). Note that this key is made based primarily on the
fish species of the Indochinese Mekong; namely this key may not
apply to the non-Mekong species of respective families (viz., fishes
from the other geographic regions).

1a. Five pairs of gill openings ……..........................................................................................…. 2
1b. Single pair of gill opening(s) …….......................................................................................... 6

1a

1a

1b

2a. Gill openings located on lateral side of body …................................. Carcharhinidae (p. 34)
2b. Gill openings located on ventral surface of body ….......................................................……. 3
3a. Snout greatly elongate, with a row of distinct thorns on each side, forming saw-like
appearance .................................................................................................... Pristidae (p. 39)
3b. Snout not as in 3a ………....................................................................................................… 4

4a. Eyes located on lateral sides of protruding head …..…..…..................... Myliobatidae (p. 39)
4b. Eyes on dorsal surface of disc ……….......................................................................……….. 5

5a. Disc much wider than its length; tail relatively short ...........................… Gymnuridae (p. 39)

5b. Disc width subequal to its length; tail long ……..................................… Dasyatididae (p. 35)
6a. Body elongate, encased in bony plates; mouth small, opening at tip of bony tube-like snout
….....................................................................................................................................….. 7
6b. Combination of characters not as in 6a. …......................................................................…… 8

6a

6a

7a. Pelvic fin absent; no dorsal-fin spines; anal fin absent or, if present, very small and rudimental
…................................................................................................……. Syngnathidae (p. 337)
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7b. Pelvic fin present; usually 5 small isolated spines preceeding soft dorsal fin; anal fin as large
as dorsal fin ……….........................................................................… Indostomidae (p. 336)

8a. Body broad, depressed, and encased in bony plates; snout elongate, flat stick-like; short-based
dorsal and anal fins, each with 5 unbranched rays …...... Pegasidae (not shown in this book)
8b. Combination of characters not as in 8a. ….............................................................................. 9
9a. Body greatly elongate, eel-like or tapering ribbon-like; pelvic fins absent ............................10
9b. Shape of body variable (eel-like in some); pelvic fins usually present (absent in some, but at
least the eel-like species have pelvic fins) ……...............................................................…. 18
10a. Head well compressed and nearly triangular; lower jaw projecting; body well compressed
and ribbon-like, tapering posteriorly ………….................................… Trichiuridae (p. 400)
10b. Combination of characters not as in 10a ……..……........................................................… 11

10a

11a. A series of many small spines along dorsal midline before soft dorsal fin; 2–3 anal-fin spines
...................................................................................................... Mastacembelidae (p. 348)
11b. No spines before soft dorsal fin; no anal-fin spines ............................................................. 12
12a. Caudal fin may be separated from dorsal/anal fins; pectoral fin present; 34–48 dorsal-fin rays;
37–48 anal-fin rays; small size (up to 4.5 cm SL) ….......................... Chaudhuriidae (p. 347)
12b. Combination of characters not as in 12a. ............................................................................. 13
13a. Pectoral fins absent ……............................................................................................…….. 14
13b. Pectoral fins present ………….........................................................................................…15

13a

13b

14a. Gill membranes continuous across ventral surface of body ….......... Synbranchidae (p. 344)
14b. A pair of small pore-like gill openings on side of body ............................ Muraenidae (p. 47)

14a

14b

15a. Anus at posterior part of body ……............…................................…... Moringuidae (p. 48)
15b. Anus at or before midlength of body ….....................................................................…. 16

16a. Enlarged teeth at tip of lower jaw; gill openings confined to lower part of body ………...........
....................................................................................................…. Muraenesocidae (p. 51)
16b. No enlarged teeth at tip of lower jaw; gill openings at midside of body …..........……......... 17

16a

13

17a. Lower jaw not projecting beyond upper jaw; no scales on body …....... Ophichthidae (p. 48)

17a

17b

17b. Lower jaw slightly projecting beyond upper jaw; minute embedded scales on body ………...
.................................................................................................................. Anguillidae (p. 46)
18a. Adipose fin present .................……...............................................................................….. 19
18b. Adipose fin absent ……...........................................................................................……… 28
18a

18a

18b

18b

19a. Barbels absent ……...…...........................................................................................……… 20
19b. Barbels present (except for adults of a large pangasiid catfish, Pangasianodon gigas, lacking
barbels) ................................................................................................................................ 21

19a

19a

19b

19b

20a. Body deep and compressed; mouth small ………................................... Characidae (p. 241)
20b. Body slender; mouth small to large .....................………..........................…....….............. 21
21a. Mouth small or moderate in size, not reaching posteriorly a vertocal line through posterior
margin of eye; lateral-line scales absent on body ..................................... Salangidae (p. 307)
21b. Mouth large, extending posteriorly well beyond a vertical line through posterior margin of
eye; lateral-line scales present on body ............................................... Synodontidae (p. 308)

22a. Body encased in bony plates; mouth ventral; lower lip broad and papillose, forming a semicircular flap …...................................................................................… Loricariidae (p. 304)
22b. Body not encased in bony plates; position of mouth variable; lips not forming a semicircular flap …..........................................................................................................…........ 22

22a

22a

22b

23a. A long-based anal fin, with 24 or more rays …..................................................................... 23
23b. Anal-fin base short ………………....................................................................................... 24

23a

23b

24a. Single pair of barbels on ventral surface of lower jaw (except for adults of Pangasianodon
gigas, lacking barbels) ….................................................................….. Pangasiidae (p. 260)

24a
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24b

24b. Two pairs of barbels on ventral surface of lower jaw …....................…. Schilbidae (p. 274)
25a. Body covered with numerous small tubercles ….............................................……………. 26
25b. Body smooth, without small tubercles ………….............................................................…. 27
25a

25b

26a. Dorsal fin with a strong, pungent spine …...............................………...... Akysidae (p. 296)
26b. Dorsal fin with or without spinous ray, but the spine, if present, not strong and pungent ……..
.............................................................................................................…... Sisoridae (p. 300)
27a. Dorsal fin covered by thick skin; eye minute, sometimes embedded under skin; head and body
reddish brown in many species …...................................….......….. Amblycipitidae (p. 295)
27b. Combination of characters not as in 27a. .......................................…...............................… 28
27a

27b

28a. Nasal barbel present ….……........................................................................Bagridae (p. 282)

28a

28b

28b. Nasal barbel absent ….……........................................................................... Ariidae (p. 276)

29a. Body soft and globular; dorsal and anal fins located at posterior half of body, with no spines;
pelvic fins absent ….................................................……............…. Tetraodontidae (p. 498)
29b. Combination of characters not as in 29a .............................................................................. 30
30a. Both eyes on one side of body; dorsal and anal fins with long bases …...........……….....…. 31
30b. Eyes bilateral; shape of dorsal and anal fins variable …................................................…… 33

30a

30b

31a. Eyes on right side of body ….…………...............................................……. Soleidae (p. 487)
31b. Eyes on left side of body ….............................................................................................….. 32

32a. Pectoral fins present ….................................…….......................…. Paralichthyidae (p. 486)

32b. Pectoral fins absent …...............……......................................……. Cynoglossidae (p. 492)
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33a. Pelvic fins absent or vestigial at least in adult ……..........................................................…. 34
33b. Pelvic fins present (may be minute) …........................................................................…….. 35

33a

33a

33b

33b

34a. Body slender; small fishes (up to 3.7 cm SL) ….……..............……. Phallostethidae (p. 318)

34b. Body deep and compressed; moderately large-sized fishes, not as in 33a .................................
............................................................................................................. Stromateidae (p. 393)

35a. Body deep and compressed, broad knife-like; a single feather-like dorsal fin; long-based anal
fin, continuous with caudal fin ……..................................................…. Notopteridae (p. 42)
35b. Combination of characters not as in 35a. …................................................…................…. 36
36a. Pelvic fins usually located around, or behind, midpoint of distance between head and origin
of anal fin (may be slightly anterior to the midpoint in an engraulidid genus, Coilia); no
pelvic-fin spines ..............................................................................................................… 37
36b. Combination of characters not as in 36a ……..................................................................… 57

36a

36a

36b

36b

37a. A pair of short fleshy barbels on chin; scales on body large, 23–26 lateral-line scales; dorsal
fin located on posterior part of body, with its base much shorter than anal-fin base …………..
....................................................................................................….… Osteoglossidae (p. 41)
37b. Combination of characters not as in 37a ……................................................……........….. 38
38a. Large gular plate on underside of head …………...........................................................…. 39
38b. Gular plate absent ……........................................................................................................ 40

38a

38b

39a. Body slender; last dorsal-fin ray not elongate; scales small ……........….….. Elopidae (p. 52)

39a

39b

39b. Body deeper; last dorsal-fin ray elongate and filamentous; scales large ….…..........................
..........................................................................................................….. Megalopidae (p. 53)
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40a. Belly with a series of scutes ………................................................................................…..41
40b. No scutes on belly ….....................................................................................................….. 43

40a

40a

40b

40b

41a. Jaws very long, extending posteriorly well beyond a vertical through hind margin of eye
………..........................................................................................….... Engraulididae (p. 54)
41b. Jaws moderate in size, not reaching posteriorly to a vertical through hind margin of eye .... 42

41a

41b

42a. Long-based anal fin, with 30 or more rays …..................................... Pristigasteridae (p. 62)

42b. Short-based anal fin, with less than 30 rays ….........…...........................… Clupeidae (p. 62)
43a. No teeth on jaws ……...............……..........................................................................……. 44
43b. Teeth on jaws (may be minute) …………....................................................................…… 49
44a. Barbels absent or, if present, 1–2 pairs only ….…....…..................................................…. 45
44b. Three or more pairs of short barbels (modified into minute papilla-like processes in many
depressed species of Balitoridae) ..................................................................................... 47

44a

44a

44b

44b

45a. Mouth small; scales minute, 75–91 lateral-line scales; lateral line nearly straight; caudal fin
long and deeply forked .................... Chanidae (only a single species, Chanos chanos, p. 70)
45b. Combination of characters not as in 45a ……................................................…….....……. 46

45a

45a

45a

46a. Mouth ventral, modified into a sucking organ; a small vertically-elongate opening above gill
cover …………......................................................................…… Gyrinocheilidae (p. 184)
46a

46b

46b

46b

46b. Position and shape of mouth variable; no additional opening above gill cover ………............
................................................................................................................... Cyprinidae (p. 73)
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47a. No erectile spine below eye; body elongate and typical loach-like, or depressed and stonefly-like …...............................................................................………….. Balitoridae (p. 202)

46a

46a

46a

46a

47b. A small, posteriorly-directed erectile spine below eye (absent in a few species); body
elongate and typical loach-like, or relatively deep and compressed …...........................…. 48

47b

47b

47b

47b

48a. Caudal fin truncate or rounded, often weakly emarginate; body slender and elongate …..........
..........................................................……...……. Cobitidae (subfamily Cobitinae) (p. 186)

48b. Caudal fin deeply forked; body deeper ................... Cobitidae (subfamily Botiidae) (p. 194)
49a. Barbels present (may be very short or rudimental in a siluid genus Phalacronotus) .......…. 50
49b. Barbels absent …........................................................................................................……. 53
49a

49a

49b

50a. Two pairs of barbels (may be very short or rudimebtal) …..................…. Siluridae (p. 248)
50b. Four pairs of barbels ..........................................................................................………….. 51
50a

50b

51a. A single strong dorsal-fin spine ………….........................................…… Plotosidae (p. 243)
51b. No dorsal-fin spines ….....................................................................................................… 52
51a

51b

52a. Dorsal-fin base very long ………..........................................................….. Clariidae (p. 244)

52b. Dorsal-fin base short ……..……............................................................… Heteropneustidae
[not shown in this book (see p. 243)]
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53a. Upper and/or lower jaws greatly elongate, javelin–line ………..............................………. 54
53b. Both jaws not elongate and javelin-like …………………............….........................…….. 55

53a

53a

53b

54a. Both jaws elongate, javelin-like ………............................................…… Belonidae (p. 334)
54b. Lower jaw elongate, javelin-like and much longer than short triangular upper jaw ….............
.................................................................................................…... Hemiramphidae (p. 329)
55a. Base of anal fin as much as, or shorter than, dorsal-fin base; anal fin of males modified into
a rod-like intromittent organ …......................................................……. Poeciliidae (p. 323)
55b. Base of anal fin much longer than dorsal-fin base; anal fin of males not rod-like …......….. 56

56a. Body semitranslucent when alive; no distinct black spots on dorsal fin; pectoral fin nearly
falcate (rather than rounded) …...........................................….. Adrianichthyidae (p. 326)

56a

56b

56b. Body not semitranslucent; a large black spot on dorsal fin; pectoral fin rounded ……………
…...........................................................….......................................... Aplocheilidae (p. 322)

57a. First dorsal fin comprising a single elongate ray; long-based second dorsal and anal fins; 3 of
5 pelvic-fin rays greatly elongate and filamentous …................… Bregmacerotidae (p. 309)
57b. Combination of characters not as in 57a. ……………...................................…………….. 58
58a. A longitudinal bony ridge (usually with some or more small spines) across middle of cheek
……..................................................................................................................................... 58
58b. No distinct bony ridge across middle of cheek ………….................................................... 59

58a

58b

59a. Head moderately deep, not much depressed; a single continuous dorsal fin .............................
.........................................................................................................… Scorpaenidae (p. 352)
59b. Head well depressed; 2 dorsal fins ……...........….......................… Platycephalidae (p. 353)

60a. First dorsal fin with 3 strong spines; head broad, with numerous fleshy flaps; long-based
second dorsal and anal fins; no scales on body .............................… Batrachoididae (p. 310)
60b. Combination of characters not as in 60a ……………..........................…...........…………. 61
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61a. Two widely–separated dorsal fins; origin of pelvic fin placed well behind a vertical line
through pectoral-fin base ….........................................................................................…… 62
61b. Combination of characters no as in 61a …………….....................……......................…… 64

61a

61b

61b

62a. Lower rays of pectoral fin prolonged and thread-like, separated from main part of the fin;
snout rounded and projecting anteriorly beyond jaws ......................… Polynemidae (p. 380)
62b. No thread-like, free pectoral-fin rays; snout not projecting anteriorly beyond jaws …........ 63
63a. Two or 3 anal-fin spines …........................................................................ Mugilidae (p. 312)

63a

63b

63b. Single anal-fin spine …….................................................................…. Atherinidae (p. 318)

64a. Single dorsal fin, with its base much shorter than anal-fin base; first soft pelvic-fin ray greatly
elongate and thread-like in many species ........................................ Osphronemidae (p. 404)
64b. Base of dorsal fin(s) as long as, or longer than, anal-fin base; tip of first soft pelvic-fin ray
slightly elongate in some, but not greatly prolonged and thread-like …............................... 65

65a. Single dorsal fin, confined to posterior half of body …….......................... Toxotidae (p. 385)
65b. Shape of dorsal fin(s) variable, but not as in 65a. ….......................................................…. 66
66a. First 2 anal-fin spines separated from main part of the fin; some lateral-line scales (at least
those on posterior part of body) modified into spiny scutes in many species ……....................
.....................................................................................................….….. Carangidae (p. 390)
66b. No separated anal-fin spines from main part of the fin; no spiny scutes on side od body …. 67

66a

66b

67a. Five or more finlets behind second dorsal and anal fins ……................. Scombridae (p. 398)
67b. No finlets behind second dorsal and anal fins ….................................................................. 68

68a. A pair of long fleshy barbels on chin; dorsal fin swell separated; caudal fin forked; single
anal-fin spine ............................................................................................... Mullidae (p. 371)

68a

68b. Combination of characters not as in 68a .............................................................................. 69
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69a. Two or more anal-fin spines .........................................................................................…… 70
69b. Single or no anal-fin spine …….......................................................................................… 92

69a

69b

70a. Two anal-fin spines …..................................................................................................…… 71
70b. Three or more anal-fin spines ……..............................................................................…… 73

70a

70b

71a. Two separated dorsal fins, the anterior (first) one with 6–8 spines and the posterior (second)
one with 1 spine and 8–14 soft rays; relatively short-based anal fin, with 2 spine and 8–18
soft rays ………….......................................….....…… Apogonidae (not shown in this book)
71b. Combination of characters not as in 71a. ………….............................................………… 72
72a. Body slender; snout narrowly pointed; mouth small, not reaching to a vertical through
anterior margin of eye; long-based anal fin, with 2 slender spines and 18–23 soft rays ............
...............................................................................................……......... Sillaginidae (p. 371)
72b. Body moderately deep; shape of snout variable, but not narrowly pointed; short-based anal
fin, with 2 spines and 6–8 soft rays .......................................................... Sciaenidae (p. 372)
73a. Three anal-fin spines ….................................................................................................…... 74
73b. Four or more anal-fin spines ……............................................................................……… 90

73a

73b

74a. Pelvic fin rudimentary ..................................................................... Monodactylidae (p. 393)
74b. Pelvic fin moderately developed, not rudimentary ..............................................………… 75

75a. Pectoral fin falcate, longer than head; body extremely deep; mouth greatly protrusible ...........
.............................................................................................................. Drepaneidae (p. 392)
75b. Combination of characters not as in 75a ….................................................................……..76

76a. Three flat posteriorly-directed spines at posterior part of operculum ….. Serranidae (p. 362)
76b. Posterior part of operculum with 2 or less spines ....................................................……… 77

76a

76b
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77a. Two spines at posterior part of operculume, the lower one much larger and stronger than
upper one; body and caudal fin with distinct dusky stripes .................. Terapontidae (p. 384)
77b. Combination of characters not as in 77a …………........................................................….. 78

77a

77a

78a. Anal-fin base long; 13 or more soft anal-fin rays ……................................................……. 79
78b. Anal-fin base relatively short; less than 12 soft anal-fin rays …….................................….. 80

78a

78b

79a. Upper jaw greatly protrusible; caudal fin forked ................................ Leiognathidae (p. 388)

79b. Upper jaw not protrusible; caudal fin truncate .............. Ephippidae (not shown in this book)
80a. Dorsal fin with a deep notch, and the anterior and posterior parts not or barely connected by
very low membrane ............................................................................................................. 81
80b. Dorsal fin with no deep notch, and the anterior and posterior parts broadly connected by
membrane …………....................................................................................................…… 82

80a

80b

81a. Caudal fin forked …......................................................................….. Ambassidae (p. 356)

81b. Caudal fin rounded ………..…...................................................................... Latidae (p. 361)

82a. Mouth greatly protrusible; caudal fin deeply forked …....................…..... Gerreidae (p. 386)
82b. Combination of characters not as in 82a ……..................................................................… 83
83a. Lateral line interrupted at posterior part of body ……................…..............................…… 84
83b. Lateral line continuous ……….................................................................................…...… 86

83a
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83b

84a. A single pairs or nares ……........................................................................ Cichlidae (p. 368)

84a

84b

84b. Two pairs of nares ….................................................................................. Nandidae (p. 366)

Pristolepis

Nandus

85a. Interspace between eye and upper jaw largely scaled …...........…..… Haemulidae (p. 370)
85b. Interspace between eye and upper jaw with no scales ……......................................……… 86

85a

85b

86a. Posterior margin of peropercle smooth ….....................................……...... Sparidae (p. 370)
86b. Posterior margin of preopercle serrated …..............................................................………. 87

86a

86b

87a. Caudal fin truncate or slightly emarginated ….….................................... Lutjanidae (p. 363)

87b. Caudal fin rounded ………….................................................................... Lobotidae (p. 364)
88a. Scales minute, difficult to be counted without magnification; lateral line continuous …...... 89
88b. Scales moderately large; lateral line interrupted at posterior part of body ……............…... 90

88a

88a

88b

88b

89a. Body extremely deep; pelvic fin with 1 spine and 5 soft rays; 4 anal-fin spines …...................
.................................................................................................…..… Scatophagidae (p. 395)

89a

89b

89b. Body moderately deep; pelvic fin with 2 spines and 3 soft rays; 7 anal-fin spines …………...
................................................................................................................... Siganidae (p. 396)
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90a. Mouth located anteroventral to eye; anal fin with 9–11 spines and 8–12 soft rays …………...
..........................................................................................................… Anabantidae (p. 402)

90b. Mouth located in front of eye; anal fin with 13–15 spines and 17–19 soft rays ………............
......................................................................................................... Helostomatidae (p. 403)

91a. Single long-based dorsal fin; long-based anal fin; separated pelvic fins; lower jaw projecting
beyond upper jaw; lateral line present on body ….................................... Channidae (p. 412)
91b. Combination of characters not as in 91a ……….................................................................. 92
92a. Head greatly depressed; usually 2 separated dorsal fins (1st dorsal fin absent in Tonlesapia);
no scales on body; a small pore-like gill opening ….......................... Callionymidae (p. 418)

92a

92a

92a

92a

92b. Combination of characters not as in 92a …….....................................................…………. 93
93a. Single long-based dorsal fin; long-based anal fins; all soft rays of dorsal and anal fins simple
(unbranched); no scales on body; pelvic fin with 1 spine and 2–3 soft rays …………..............
.................................................................................................................. Blenniidae (p. 417)

93a

93a

93b. Combination of characters not as in 93a ………..........................……..........................….. 94
94a. Pelvic fins usually united medially, forming a disc (if not, the length of base of second dorsal
fin longer than distance from posterior end of second dorsal fin to base of caudal fin) ……….
..................................................................................................................... Gobiidae (p. 430)

94a

94b

94b. Pelvic fins separated ……………………...................................................................……. 95
95a. Multiple rows of minute cuboid cteni present around base of peripheral normal (spine-like)
cteni ……….................................................................................…. Odontobutidae (p. 420)

95a

95a

95b. Scale ctani, if present, uniserial and spine-like, with no additional cuboid cteni around base
(all scales cycloid in some species) …................................................... Eleotrididae (p. 421)

95b
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95b
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A large specimen of catfish Wallago attu, sold at local fish market in Kratie, Cambodia (photo: KS)

ACCOUNTS OF SPECIES

33

CHONDRICHTHYES / CARCHARHINIDAE
CHONDRICHTHYES – sharks and rays
Class Chondrichthyes is the one of 2 major lineages of fishes of
the Mekong, and includes sharks, rays and allies. Most species
of this group inhabit marine waters, however a few are known
to enter brackish- and freshwater areas.
Although the Chondrichthyan fauna of the Mekong has not
been well documented, at least 9 species of sharks and rays
have been recorded reliably; all but Rhizoprionodon acutus
(Carcharhinidae) are shown in this book. Identifications of
some other sharks and rays that have at one time been recorded
from the Mekong, e.g., Glyphis glyphis, Scoliodon laticaudus,
Brevitrygon imbricata (as Himantura imbricata), Pateobatis

uarnacoides (as H. uarnacoides), and Pastinachus sephen,
appear to need confirmations based on the voucher specimens,
which are actually collected from the Mekong.
Several additional euryhaline and/or marginal freshwater
species of sharks and rays are expected to be found in the estuarine areas of the Mekong (see column on p. 39), as indicated
by Rainboth (1996b). In order to attain a better understanding of
the Chondrichthyan fauna in the Mekong, extensive surveys are
clearly needed in particular in the delta region.
Generic names of stingrays of the family Dasyatididae
follow Last et al. (2016a, b).

Carcharhinus leucas (Müller & Henle, 1839)
Family: Carcharhinidae (FC: 029)
Size: 340 cm TL (Kottelat et al., 1993: 1).

teeth on jaws
triangular

2nd dorsal fin
opposite to anal fin

Distribution: Mekong Basin in Vietnam (?Cambodia); tropical
and subtropical (occasionaly temperate) regions worldwide.

snout short
and rounded

dorsal view

Cà Mau, Vietnam (CTU-P 3375, photo: KS)

ventral view
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distal margin of
anal fin deeply
concave

CTU-P 3375 (photo: KS)

Cà Mau, Vietnam (CTU-P 3375, photo: KS)

Notes: A coastal marine shark, also known to enter freshwater rivers and lakes; it was categorized as "Near Threatened"
in the IUCN Red List of Threatened Species in 2009.
This shark is occasionally found in the local markets around
the estuarine areas of the Vietnamese Mekong; according to
the seller, the photographed specimen, taken at a market in Cà
Mau Province of southern Vietnam on 2010, was captured from
the coastal area around the estuaries. Rainboth (1996b) noted
that this shark is "likely to occur in Cambodian fresh waters",
but we have not yet obtained any voucher specimens from the
Cambodia.

Marketed fish, including a specimen of Hemitrygon laosensis (center fish, NUOL-P 1033), at the local market in Savannakhet, Laos (photo: KS)

DASYATIDIDAE

※freshwater
species

Hemitrygon laosensis (Roberts & Karnasuta, 1987)
Family: Dasyatididae (FC: 055)
Size: 62 cm DW (Kottelat, 2001a: 25, as Dasyatis laosensis).

snout broadly
triangular

Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia.

nearly
straight

low skin fold
along ventral
midline of tail
(vs. absent in
Himantura-like
stingrays,
see text)

NUOL-P 1033 (photo: VP)

Notes: A medium-sized freshwater stingray, known only from
the Mekong; it was categorized as "Endangered" in the IUCN
Red List of Threatened Species in 2016. Vidthayanon (2002)
noted that this species was heavily exploited for food fish in
Thailand.
Species of the family Dasyatididae have venomous spine(s) on
the dorsal surface of the tail, and thus commonly called stingrays.
For safety, the local fishermen completely break the spines
immediately after capture (as in the photographed specimen
shown here). Last et al. (2016a, b) revised the classification of the
dasyatidid stingrays, and, owing to their corrections, the scientific
names (in particular the generic names) were drastically changed.
This species was known as Dasyatis laosensis before Last et al.
(2016a, b).
Hemitrygon laosensis is the only species of the genus recorded
from the freshwater areas of the Mekong; the other Dasyatislike stingrays [not Himantura-like stingrays, lacking a skin fold
along ventral midline of tail (e.g., Brevitrygon, Fluvitrygon, and
Urogymnus, see pp. 36–38)] expected to be found in the Mekong
are, if they actually occur, probably seen restrictedly in/around
brackish estuaries (see "Note" of Telatrygon zugei, next page).
Recent record of Hemitrygon laosensis from Yunnan (Chen et al.,
2010b, as Dasyatis laosensis) represents the most upriver occurrence for all stingrays in the Mekong Basin.

ventral surface of disc with broad
orange margin when alive or fresh
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DASIATIDIDAE
Telatrygon zugei (Bürger, 1841)

※marine and estuarine
species

Family: Dasyatididae (FC: 055)
Size: 29 cm DW (Last & Compagno, 1999: 1501, as Dasyatis
zugei).
Distribution: ?Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium sized stingray, found in costal marine waters;
it is also known to enter brackish estuaries. It is commonly seen
at the local markets around the Mekong estuary in Vietnam,
although no reliable records from the inland waters are hitherto
known from the basin. Photographed specimen, taken from a
market at Sóc Trăng Province of Vietnam, was probably captured
from coastal marine waters nearby.
Although its general appearance is rather similar to some species of Brevitrygon in the Mekong (see below), T. zuguei has a
low skin fold along ventral midline of the tail, like Hemitrygon
laosensis (p. 35).

A

ventral
view

low skin fold
along ventral
midline of tail

B

dorsal
view

Brevitrygon walga (Müller & Henle, 1839)
Family: Dasyatididae (FC: 055)
CTU-P 4579 (photo: LXT)

Size: 19.8 cm DW (CTU-P 4078).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
snout elongate
and acutely
pointed

※estuarine
species

A

dorsal
view

enlarged, elongate
thorns on dorsal
midline of tail

B
snout acutely
pointed

ventral
view

C

tail of adult female
bulbous and flattened
tail short, shorter than disc

36

A and B) CTU-P 4076 (photo: LXT); C) CTU-P 5330 (photo: KS)

Notes: A coastal marine or estuarine stingray, commonly seen at
local markets around the Mekong estuary in Vietanm.
Brevitrygon walga is very similar to the congener B. imbricata (not shown in this book; also reported from the Western
Pacific, including Vietnam) in general appearance in particular
with the short tail, but it differs in having a series of elongated,
longer thorns (longer than 1/2 of eye diameter) on the dorsal
midline of the tail in adult (vs. much smaller than 1/2 of eye
diameter in adult of B. imbricata), and it lacks pronounced lateral
keels on tail (vs. present) (Last & Compagno, 1999, as species of
Himantura). Adult female B. walga is peculiar in having a hard,
bulbous and compressed tail behind the spine (vs. not bulbous
in B. imbricata). Although B. imbricata had been recorded from
the Tonle Sap Lake, Rainboth (1996b) noted that the previous
records of this species from the Mekong may refer to Hemitrygon
laosensis (as Dasyatis laosensis, p. 35). Also, the records of
B. imbricata from the Mekong Delta are likely confused with
the similar B. walga, and should be re-confirmed based on the
voucher specimens. During our field surveys in the Mekong in
2007–2013, no specimen of B. imbricata was collected, although
it is notable that B. walga was commonly seen in the markets.
See also "Notes" of Urogymnus polylepis (next page).

DASYATIDIDAE
A

Urogymnus polylepis (Bleeker, 1852)
Family: Dasyatididae (FC: 055)
Size: 240 cm DW (Kottelat, 2001a: 25, as Himantura chaophraya).

B

Notes: A gigantic freshwater species, previously well known
as Himantura chaophraya, a junior synonym of Urogymnus
polylepis (see Last & Manjaji-Matsumoto, 2008, as Hymantura
polylepis); it was currently categorized as "Endangered" in the
IUCN Red List of Threatened Species in 2016.
Urogymnus polylepis is a characteristic, huge stingray, and
is readily distinguished from the other Mekong stingrays by
having an obtuse snout with a prominent lobe-like tip (see
photos). A similar-looking Urogymnus dalyensis is known from
Australia and New Guinea (Last & Manjaji-Matsumoto, 2008,
as Himantura dalyensis).
Other than 4 species shown in this book (Brevitrygon walga,
Fulvitrygon oxyrhynchuus, F. signifer, and U. polylepis), at
least 2 additional species of stingrays previously assigned to
Himantura have been recorded from the Mekong (Rainboth,
1996b; Vidthayanon, 2008): viz., Brevitrygon imbricata and B.
uarnacoides. Of these, B. imbricata resembles B. walga, and
are presumed to be mixed up in the region (see "Notes" of B.
walga, left page). Brevitrygon uarnacoides is also similar to B.
imbricata and B. walga in the shape of body and coloration, but
has a much longer tail, broad dark margin of the ventral surface
of the disc, and no enlarged thorns on tail (Last & Compagno,
1999, as species of Himantura). The occurrence of these 2

anterior margin of disc
gently curved, with a
prominent lobe-like "tip"

A) Thai Mekong specimen (photo: CG); B) IFREDI-P 836 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Indo-West Pacific.

broad blackish margin
on ventral surface of
disc (not shown here)

stingrays (B. imbricata and B. uarnacoides) from the Mekong
should be confirmed based on the voucher specimens. Note
that Bleeker's (1983) illustration shown by Rainboth (1996b:
52) as Amphotistius imbricatus (= B. imbricata) appears to be
the retouched illustration based on Bleeker's (1983) Leiobatis
(Himantura) polylepis (= U. polylepis); the original illustration
(Bleeker, 1983, pl. 36, fig. 2) has a much longer tail.
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Fluvitrygon oxyrhynchus (Sauvage, 1878)
Family: Dasyatididae (FC: 055)
Size: 36 cm DW (Last & Compagno, 1999: 1503, as Himantura
oxyrhynchus).
Distribution: Mekong Basin in Cambodia; non-Mekong
Basin in Thailand and Borneo.
Notes: A relatively small-sized stingray, found in freshwater
rivers and brackish estuaries, originally described from Saigon,
Vietnam (Sauvage, 1878). Dasybatus krempfi (or Himantura
krempfi), described from Phnom Penh, Cambodia (Chabanaud,
1923), is a junior synonym of F. oxyrhynchus (see Compagno,
2002: 176, as Himantura oxyrhynchus). Its characteristic color
pattern of disc and acutely pointed snout readily distinguish it
from the other stingrays in the Mekong.

Fluvitrygon signifer (Compagno & Roberts, 1982)
Family: Dasyatididae (FC: 055)

snout acutely
pointed
conspicuous dark spots and reticulations on
dorsal surface of disc (obscure in distal part)
distinct white margin on
dorsal surface
of disc

milk white spot
behind eye
no distinct
reticulations

Size: 38 cm DW (Last & Compagno, 1999: 1503, as Himantura
signifer).

UNMF uncatalogued (photo: CG)

Distribution: Mekong Basin in Cambodia and Vietnam; Thailand, Malaysia, Sumatra and Borneo.
Notes: A relatively small-sized stingray, found in fresh and
brackish water rivers and lakes. The photographed specimen
shown here was collected from Tonle Sap Lake, Cambodia.
Its distinct white margin of disc readily distinguishes
Fluvitrygon signifer from the other Mekong stingrays; a milk
white spot immediately behind the eye is also a characteristic.

Non-Mekong specimen, not preserved (Bang Pakong River, Thailand,
photo: CG)

DASYATIDIDAE

tail very long
squamation

Pastinachus sp. (cf. stellurostris)
Family: Dasyatididae (FC: 055)
Size: 38.6 cm DW (UNMF 8630).
Distribution: Mekong Basin in Cambodia (Tonle Sap Lake);
Chao Phraya Basin and Bang Pakong River of Thailand.
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enlarged, pearlshaped tubercles
UNMF 8623 (photo: CG)

Notes: A medium-sized stingray with a broad skin fold along
the ventral midline of the tail, known from the lower reaches of
rivers and the adjacent lakes. The photographed specimen shown
here was collected from the Tonle Sap Lake, Cambodia.
Pastinachus is similar to the other Dasyatis-like genera [e.g.,
Hemitrygon (p. 35) and Teratrygon (p. 36)] by having a skin fold
along the ventral midline of the tail, but the fold in Pastinachus
is much deeper (height at deepest point twice or more than the
tail depth vs. less than twice in the others). Pastinachus had long
been considered as monotypic with a single Indo-West Pacific
species P. sephen, until some additional species were recently
discovered from the West Pacific (e.g., Last et al., 2005, 2010a, b).
One of the recently-described species is P. stellurostris; according
to Last et al. (2010a), it can be distinguished from the congeners
by having the relatively acute snout covered by numerous starshaped denticles. Last et al. (2010a: 136–137, fig. 9) doubted
the conspecificity of a single specimen from the Bang Pakong
River in Thailand with true P. stellurostris from the Indonesian
Borneo, since the Thai specimen has, e.g., broader interorbital
space (17.5% of DW vs. 15.7–16.6% in P. stellurostris) and dark
brown ventral surface of disc with some pale areas (vs. almost
entirely white); they treated the Thai specimen as Pastinachus
cf. stellurostris. The photographed specimen shown here, as well
as some other UNMF specimens from the Chao Phraya Basin,
appears to be identical to their P. cf. stellurostris.

snout covered by
numerous starshaped denticles

deep skin fold along
ventral midline of tail

Vidthayanon (2008) recorded Pastinachus sephen from the
Mekong Delta; the identification need to be assessed based on
the voucher specimen(s).

PRISTIDAE & the other chondrichthyans
Pristis pristis (Linnaeus 1758)
Family: Pristidae (FC: 044)

schematic silhouette
in dorsal view

Size: 656 cm TL (Compagno & Last, 1999: 1410, as Pristis
microdon).
Distribution: Mekong Basin in southern Laos, Cambodia, and
Vietnam; Indo-West Pacific.
Notes: A large-sized sawfish, found in inshore waters, estuaries,
and freshwater rivers. Like the congeners, Pristis pristis is a
globally threatened fish, categorized as "Critically Endangered"
in the IUCN Red List of Threatened Species in 2011. During
our field surveys in 2007–2013, no sawfishes were seen in
the Mekong. Rainboth (1996b: 52, as Pristis microdon) noted
that the recent decrease of P. pristis in the Mekong was due to
extensive drift gill-netting.

Its unique appearance, particularly the long saw-like snout
(rostral saw), readily distinguishes the sawfish from the other
Mekong fishes. Since some similar-looking congeners are also
expected to be present in this region, the species identification
needs voucher specimens.

Various kinds of additional sharks and rays are found in the
local markets around the Mekong estuaries. According to the
sellers, in many cases, these sharks/rays were not fish captured
from the rivers, rather they were transported from the coastal
marine areas. However, several of these sharks/rays are
known to occur occasionally in the brackish estuaries of the
other geographic regions, and are expected to be found in the
Mekong.
Three examples of such rays, taken from Bạc Liêu, Sóc
Trăng, and Bến Tre provinces of Vietnam, are shown here.
All these rays were caught from the coastal areas near the
local markets. Although hitherto there are no definite records
from the Mekong, these rays would be likely to enter the
brackish estuaries, considering their habitat preferences (see
Compagno & Last, 1999; Compagno, 2002; Satapoomin &
Poovachiranon, 1997).

Marketed fish (Bạc Liêu, Vietnam, photo: KS)

Other chondrichthyans likely to be found in the Mekong estuaries

Maculabatis gerrardi (Gray, 1851)
Family: Dasyatididae (FC: 055)
Size: 90 cm DW (Last & Compagno, 1999: 1487, as Himantura gerrardi).

CTU-P 4577 (photo: LXT)

CTU-P 4913 (photo: HVM)

Distribution: Indo-Pacific.

Aetobatus ocellatus (Kuhl, 1823)

Gymnura poecilura (Shaw, 1804)

Family: Myliobatidae (FC: 058)

Family: Gymnuridae (FC: 057)

Size: 300 cm DW (White et al., 2010: 152).

Size: 82 cm DW (Compagno & Last, 1999: 1510).

Distribution: Indo-Pacific.

Distribution: Indo-Pacific.
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A local fisherman, setting gill net (Nam Ngum River, Vientiane, Laos, photo: KS)

ACTINOPTERYGII / OSTEOGLOSSIDAE
ACTINOPTERYGII – ray-finned fishes
Another class of fishes in the Mekong, Actinopterygii, comprises
all living fishes, exclusive of sharks, rays, and some other nonMekong fish groups (hagfishes and lampreys). Actinopterygii
also contains lungfishes (known from Africa, South America and
Australia), coelacanths (known from the deepwaters of southeastern Africa and the northern tip of Sulawesi, Indonesia) and
even tetrapods (e.g., amphibians, reptiles, birds and mammals),
although, of course, these are not included in this book.
The systematics and classification of this huge group still
open to be devated, particularly in the major group, Teleostei (see
Wiley & Johnson, 2010). Following the Nelson's (2006) system,
21 orders of the actinopterygians are found in the Indochinese
Mekong: Osteoglossiformes, Elopiformes, Anguilliformes, Clupeiformes, Gonorhynchiformes, Cypriniformes, Characiformes
(introduced), Siluriformes, Osmeriformes (?intrduced), Aulopiformes, Batrachoidiformes, Mugiliformes, Atheriniformes,
Beloniformes, Cyprinodontiformes, Gasterosteiformes, Synbranchiformes, Scorpaeniformes, Perciformes, Pleuronectiformes,
and Tetraodontiformes. Of these, in the case of the Mekong,
most species-rich order is the Cypriniformes (carps and loaches,
pp.72–239), followed by the Perciformes (perches, pp. 355–485)
and Siluriformes (catfishes, pp. 243– 305). The fishes of the

Cypriniformes and Siluriformes, as well as the Gonorhynchiformes and Characiformes, with a few species known from the
Mekong, are placed in the large supraorder taxon Ostaryophysi,
and are greatly diversified in the fresh-water areas in the world.
For example, during our field surveys of the Mekong fishes in
2007–2013, 71–78% of total fish species collected were ostaryophysans in Laos, Thailand, and Cambodia. In the Vietnamese
Mekong with large tidal areas, 31% of fishes collected were
ostaryophysans, while 43% were perciform fishes (vs. 10–13% in
other countries of the Indochinese Mekong).

OSTEOGLOSSIFORMES – bonytongues
Fishes of the order Osteoglossiformes typically possess welldeveloped teeth on tongue bones, and commonly known as
bonytongues. Because of their primitive characeteristics and
rich fossil records, they are also well known as "living fossils."
All living osteoglossiform fishes are found in the freshwater
areas of South America, Africa, Australia and Southeast Asia.
Two groups of osteoglossiform fishes are known from
the Mekong: Osteoglossidae (arowanas) and Notopteridae
(knifefishes or featherbacks). The notopterids are consumed as
popular food fish throughout the Indochina. In contrast, only a

Scleropages formosus (Müller & Schlegel, 1840)
Family: Osteoglossidae (FC: 065)

single osteoglossid fish native to the Indochina, Scleropages
formosus, is tentatively shown here, although there are no
proper records from the Mekong Basin.
In their report of exotic species in the Mekong Basin,
Welcomme & Vidthayanon (2003) listed another osteoglossiform fish, Arapaima gigas, as the exotic species occasionally
found in central Thailand. It is the world-famous gigantic
predator native to Amazon, and hitherto there are no records
indicating the establishment of this species in natural waters
of the Mekong.

a pair of short
barbels on chin

Size: 90 cm TL (Smith, 1945: 55).

Notes: A highly esteemed aquarium fish, known from Southeast
Asia; it is currenly listed in the Appendix I of CITES, and was
categorized as "Endangered" in the IUCN Red List of Threatened Species in 2019. Vidthayanon (2008) noted "very rare in
southern Vietnamese Mekong, Dong Nai," although the Đồng
Nai is actually not related to the Mekong. In Indochina, a few
populations, facing serious threats of illegal fishing, also they
exist in the protected areas of western face of the Cardamom
mountain range of Cambodia.
Based on the morphologcal and molecular analysis, Pouyaud
et al. (2003) subdivided the Asian arowana, formerly known as
Scleropages formosus, into 4 distinct species. However, their
analysis was based on a few specimens of each species, and their
conclusion did not agree with the phylogenetic relationships
shown by themselves (see discussion of Kottelat & Widjanarti,

single dorsal fin, restricted
on posterior part of body
UNMF uncatalogued (photo: CG)

Distribution: ?Mekong Basin in Vietnam; western Cardamom
mountain range of Cambodia and Thailand, Malay Peninsular,
Sumatra, Borneo, and Bangka.

scales large (23–26
lateral-line scales)

2005: 145–146). Further analysis is clearly needed to clarify
the taxonomic status of these nominal species, and hitherto the
CITES and IUCN do not follow the classification of Pouyaud
et al. (2003). More recently, Roberts (2012) described an additional new congener Scleropages inscriptus from Myanmar.
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Notopterus notopterus (Pallas, 1769)
Family: Notopteridae (FC: 066)

no black blotch at
axil of pectora fin

Size: 60 cm SL (Kottelat, 2001a: 26).
Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; South and Southeast Asia (eastward to Taiwan).
Notes: A relatively small-sized knifefish, typically found in
standing waters of lakes, ponds, reservoirs and floodplains; it is
commonly marketed fresh throughout the Indochinese Mekong
(see photographs below). It is also found in aquarium fish
trade, however, due to its non-attractive coloration, it seems to
be less popular than Chitala ornata and C. blanci.
Notopterus, comprising only a single species N. notopterus,
differs from Chitala by its smaller mouth, larger scales on
cheek, and nearly straight dorsal profile of head behind the
eye. Its plain silvery or bronze coloration is similar to Chitala
lopis (p. 44), but it differs by lacking a black spot at axil of
the pectoral fin, as well as the generic characteristics as shown
above. Juveniles of Notopterus and Chitala have many narrow
dusky colored bands, but the bands in Notopterus are more
numerous and close-set than in Chitala (at least in C. ornata,
see photographs on the next page).

A
body plain silvery
or bronze

B
juvenile has many dusky
bars on body (more
numerous than those in
juveniles of Chitala)

C

Knifefishes (or featherbacks)
Fishes of the osteoglossiform family Notopteridae have a
greatly compressed, knife-like shaped body, and thus they
are commonly known as knifefishes. Another common name,
featherbacks, refers to the small feather-like dorsal fin at the
middle of the dorsum. Four species of knifefishes, assigned
to Chitala and Notopterus, are known from the Indochinese
Mekong. These genera are easily distinguished based on the
size of the mouth and cheek scales, and the head shape (as
shown in the right figures). Also, the body size of fishes of
Chitala exceeds much larger than Notopterus notopterus.
Knifefishes are consumed as popular food fish, and are
commonly found in the local markets throughout the Indochinese countries. Owing to their numerous small intermuscular
bones, the knifefishes are usually processed as fish balls (for,
e.g., noodle soup) or fish cakes. The photographs below show
the typical view at the local markets for processing knifefishes
using spoons.

scales on
cheek minute
dorsal profile
of head
convex

jaws large, extending beyond
a vertical through rear margin
of eye

▲ Chitala

juvenile

scales on cheek
larger than body scales
dorsal profile
of head nearly
straight

jaws small, not extending
beyond a vertical through
rear margin of eye

▲ Notopterus

Shaving off flesh of Chitala ornata (right; Phnom Penh, Cambodia, photo: KS) and Notopterus notopterus (left; Cần Thơ, Vietnam, photo: KS).
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A) IFREDI-P 1475 (photo: PT); B) NUOL-P 524 (photo: VV); C) IFREDI-P 2297 (photo: PT)

NOTOPTERIDAE

NOTOPTERIDAE

Chitala ornata (Gray, 1831)

B

Family: Notopteridae (FC: 066)
Size: 100 cm SL (Kottelat, 2001a: 26).
Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Chao Phraya and Meklong basins.
Notes: One of the most common species of Chitala throughout
the Indochinese Mekong, found in the large rivers. Juveniles
shown here (photos D–F) were collected from shallow coastal
areas with dense aquatic vegetation in a reservoir at Savannakhet of Laos in May.
Chitala ornata is readily distinguished from the other Mekong
congeners by its conspicuous ocellated spots on the posterior
half of the body. Until Roberts' (1992b) revisional work, this
species was confused with a similar-looking congener C. chitala,
which is restricted to the Indian subcontinent.

ocellated spots

C

H
D

E
F
G
juveniles (showing color change with growth)
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A and C) IFREDI-P 512 (photo: PT); B) CTU-P 4070 (photo: LXT); D) IFREDI-P 34 (photo: PT); E–G: NUOL-P 1123, 1127 and 1128 (photo: KS); H) marketed fish, not preserved (Cần Thơ, Vietnam, photo: KS)

A

NOTOPTERIDAE
A

Chitala lopis (Bleeker, 1851)

B

Size: 150 cm SL (Kottelat, 2001a: 26).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin and Sundaland.
Notes: A large-sized, plain silvery knifefish, appears to be
much less common in the Mekong.
Chitala lopis differs from the other Mekong congeners in
having plain silvery body in adult. Like Chitala blanci (below),
C. lopis has a black blotch at the axil of the pectoral fin. The
small fish has several faint, dusky colored oblique bars on the
body (photo B).
Kottelat & Widjanarti (2005) suggested that the Indochinese
population of Chitala lopis was possibly non-conspecific with
true C. lopis, which is apparently endemic to Java. According
to them, the Indochinese population may should be identified
as C. borneensis or unnamed species.

black blotch at axil
of pectoral fin

body plain silvery in adult

C

A and C) IFREDI-P 5883 (photo: PT); B) IFREDI-P 5885 (photo: PT)

Family: Notopteridae (FC: 066)

Chitala blanci (d'Aubenton, 1965)
Size: 80 cm SL (Kottelat, 2001a: 25).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: A medium-sized knifefish, found in large rivers of the
middle Mekong. It is commonly marketed fresh in the region,
and it is also found in the aquarium fish trade as a popular ornamental fish. Due to the recent decline in population size, this fish
is was categorized as "Near Threatened" in the IUCN Red List of
Threatened Species in 2011.
Chitala blanci is readily distinguished from the other 2
congeners in the Mekong by its characteristic black banded
pattern. Like Chitala lopis (above), C. blanci has a black blotch
at axil of the pectoral fin.

C

B

posterior part of body and fins
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A

black blotch at axil
of pectoral fin

black oblique bands

A and C) Marketed fish, not preserved (Vientiane, Laos, photo: KS); B) IFREDI-P 704 (photo: PT)

Family: Notopteridae (FC: 066)

Marketed fish of Chitala blanci (Ratanakiri, Cambodia, photo: KS)

NOTOPTERIDAE
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ANGUILLIFORMES / ANGUILLIDAE
ANGUILLIFORMES – eels

gill opening (yellow line;
not across isthmus)

Synbranchid eels
→ pp. 344–346

gill opening (yellow
line; continuous
across isthmus)

A

Family: Anguillidae (FC: 074)
Size: 90 cm SL (Kottelat, 2001a: 26).
Distribution: Mekong Basin in Laos, Thailand, Canbodia, and
Vietnam; Indo-Pacific.
Notes: A catadromous species, usually found in freshwater
rivers and streams, and brackish estuaries; it is also found in
small upland streams above large water falls.
Anguilla, the only genus in the family Anguillidae, differs
from the other eels of the Mekong by having projecting lower
jaw and minute sclaes on the body. Two species, viz., A. marmorata and A. bicolor, are known from this region. Anguilla marmorata differs from A. bicolor (below) by having mottled body
and much longer dorsal fin, which extends anteriorly well
beyond a vertical line through the anus.

B

dorsal-fin origin
anal-fin origin

body mottled

minute scales on body
lower jaw projecting
beyond upper jaw

Anguilla bicolor McClelland, 1844

dorsal-fin origin

Family: Anguillidae (FC: 074)
Size: 100 cm TL (Kottelat et al., 1993: 7).
Distribution: ?Mekong Basin in Cambodia, Vietnam, and
China (Yunnan); Indo-West Pacific.
Notes: A catadromous species, usually found in brackish estuaries and adjacent freshwater areas. Some researchers have recorded Anguilla bicolor from the Mekong (e.g., Kottelat, 1989a;
Rainboth, 1996b; Vidthayanon, 2008, as A. bicolor pacificus;
Rainboth et al., 2012), although Roberts in Roberts & Warren
(1994: 108) noted, "I have not yet seen any specimens or
photos of Mekong Anguilla that could be identified as Anguilla
bicolor." During our field surveys in 2007–2013, we could not
confirm any specimens of A. bicolor from the Mekong. A recent
record of a specimen of A. bicolor from the Mekong in Yunnan
(Chen et al., 2010a) needs re-confirmation regarding its origin.
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A) UNMF uuncatalogued (caudal part heavily damaged, photo: CG); B) aquarium fish, collected from the Mekong in Ubon Ratchathani (photo: KS)

Anguilla marmorata Quoy & Gaimard, 1824

Anguilliform eels

lower jaw projecting
beyond upper jaw

minute scales
on body
anal-fin origin
body not mottled

Non-Mekong specimen, taken at an aquarium shop in Japan (photo: KS)

Several groups of eels and/or eel-like fishes are found in the
Mekong, such as anguilliform eels (pp. 46–51), swamp eels
(synbranchids, pp. 344–346), earthworm eels (chaudhuriids, p.
347), spiny eels (mastacembelids, pp. 348–351), and eel gobies
(a part of gobiids, pp. 482–485). These fishes have a flexible,
markedly elongated snake- or worm-like body; scales on the
body are absent or, if present, usually minute, thin and easily
overlooked. Of these eels/eel-like fishes found in the Mekong,
the anguilliform eels are strikingly similar to the synbranchid
eels in general appearance, and they merely differs externally
by having a pair of gill openings usually not continuous at
the ventral surface (vs. gill openings merging into a single
slit across the isthmus; see right figures). Despite their great
similarities, the anguilliform eels are not closely related to the
synbranchid eels (see also introduction of the elopiform fishes,
pp. 52–53).
The anguilliform eels are marine-oriented fishes; although
several species are known to enter brackish and/or freshwater
areas, they spawn eggs in the marine waters. This is also true of
all Mekong species shown here. Many of the Mekong species
are known from the lower reaches or brackish estuaries, except
for one, Anguilla marmorata, which goes up to Laos.

MURAENIDAE
Gymnothorax sp.
Family: Muraenidae (FC: 079)
Size: 38.8 cm TL (Rainboth et al., 2012, pl. 8, fig. 154, as
Gymnothorax sp. 2).
Distribution:Mekong Basin in Vietnam; Gulf of Thailand.

gill opening a small
crescent-like slit

no pectoral fins

133 vertebrae

dorsal and anal fins with a narrow white margin

CTU-P 4851 (photo: LXT)

head and body pale gray or beige
dorsally, whitish ventrally, with no
paticular markings

Various kinds of estuarine eels, including at least 18 individuals of Gymnothorax sp. (yellow arrows), being dried (Bến Tre,
Vietnam, photo: KS)

Notes: A relatively small-sized species of moray, found in coastal marine waters and in brackish estuaries. It is presumed to be
an undescribed species (K. Hatooka, pers. comm.). Both of 2 unidentified species of Gymnothorax of Rainboth et al. (2012: 58,
pl. 8, figs 153 and 154) appear to be conspecific with this fish.
The photographed specimen shown here was collected from a
fish market at Sóc Trăng, Vietnam; the photograph below shows
various small eels (being dried), including Gymnothorax sp.
(present species), some ophichthids (e.g., Pisodonophis boro), and
Ophisternon bengalense (a synbranchid), at Bến Tre, Vietnam.
Eels of the Muraenidae, commonly known as morays, have
a small rounded gill opening and no pectoral fins. Many of the
muraenids are confined to marine waters, but some can enter
brackish estuaries and the adjacent freshwater areas. At least 2
species, Gymnothorax pseudothyrsoides and Gymnothorax sp.
(shown here), are known from the Mekong Delta (Rainboth et
al., 2012; Tran et al., 2013), as well as some other species with
doubtful identification. Note that the photographed specimens
of a muraenid Strophidon sathete of Vidthayanon (2008: 29, fig.
21) and that of Rainboth et al. (2012, pl. 8, fig. 157) are actually
Ophichthus lithinus (an ophichthid) and the other unnamed
species of Gymnothorax, known from the Gulf of Thailand (T.
Hibino, pers. comm.), respectively; the latter is currently being
investigated by T. Hibino and his collaborators.
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MORINGUIDAE & OPHICHTHYIDAE
Moringuidae, indet. gen. & sp.
Family: Moringuidae (FC: 076)
Size: 39.8 cm TL (CTU-P 1498).
Distribution: Mekong estuary in Vietnam.

Neenchelys parvipectoralis Chu, Wu & Jin, 1981
Family: Ophichthyidae (FC: 081)

head

dorsal-fin origin
(behind anus)

caudal part

throat swollen, with numerous
branchiostegal rays (true of all
ophichthyids)

Size: 32.8 cm TL (Ho et al., 2013: 12).
Distribution: Mekong estuary in Vietnam; China, Taiwan, and
central Vietnam (off Nha Trang).
Notes: A relatively small-sized worm eel, found in coastal
marine waters (to 300 m depth). The photographed specimen
shown here was collected from brackish estuary of Cung Hầu
River (a distributary of the Mekong) in Trà Vinh Province of
Vietnam, together with an additional specimen.
Family Ophichthidae comprises 2 subfamilies, viz., Myrophinae and Ophichthinae (Smith & McCosker, 1999; Nelson,
2006). Of these, the ophichthine eels are easily distinguished
from the other eels by their hard, pointed and finless tip of
the tail (as shown in Ophichthus and Pisodonophis in the
next page), and they are commonly known as "snake eels".
At least 7 species of the ophichthine eels, including 5 species
of Ophichthus (O. lithinus, O. lumbricoides, O. macclellandi,
O. rutidodermatoides, and O. rutidoderma) and 2 species
of Pisodonophis (P. boro and P. cancrivorus), were hitherto
recorded from the Mekong (Rainboth et al., 2012); 3 such
species are shown in the next page. Note that the photographed
specimen of a muraenid Strophidon sathete of Vidthayanon
(2008: 28, fig. 21) is actually Ophichthus lithinus (Rainboth
et al., 2012, pl. 9, figs. 178; T. Hibino, pers. comm.). The
ophichthids of the other subfamily Myrophinae, the worm
eels, have a distinct caudal fin, as in Neenchelys shown here.
Like the ophichthines, the myrophines can be distinguished
from the non-ophichthid eels by their numerous, overlapping
branchiostegal rays (can be seen externally in the ventral view).
Neenchelys can be distinguished from the other myrophine
genera by having the characteristic of the following combination: long, conical and acutely pointed head and posterior nost-
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CTU-P 1498 (photo: KS)

position of anus
(at posterior half
of body)

pectoral fin
rudimental
head

tip of tail soft,
with short
caudal fin

caudal part

ril above the upper lip (McCosker, 1982; Smith & McCoster,
1999). Neenchelys comprises 9 species (Hibino et al., 2012; Ho
et al., 2013). Of these, N. parvipectoralis resembles N. mccoskeri
(known from Japan and Taiwan) and N. microtretus (Red Sea) in
having a very small pectoral fin (shorter than snout), but differs
in having 138–148 total vertebrae (vs. 172–184 and 151 in N.
mccoskeri and N. microtretus, respectively) (Ho et al., 2013).
Initial identification of our Mekong specimens was made by
H.-S. Ho (Academia Sinica, Taipei) (see Ho et al., 2013: 12).
This species, N. parvipectoralis, is the only species of the genus
from the Mekong Basin. Rainboth et al. (2012: 58) listed the
congener N. buitendijki in their book of fishes of the "Greater
Mekong Ecosystem" (a term meaning the entire region directly
affected by the Mekong), but it was based on the record by
Fourmanoir & Nhung (1965) from Nha Trang, central Vietnam;
identification of Fourmanoir & Nhung's specimen(s) needs
confirmation, since Ho et al. (2013) recorded N. buitendijki from
India, Indonesia and Malaysia in their review of Neenchelys.

CTU-P 1163 (photo: KS)

Notes: It is known only by a single specimen, collected from
the tidal canal in Bến Tre, Vietnam.
Eels of the family Moringuidae resemble some ophichthids
in general appearance, but they have a caudal fin (vs. most
ophichthids which lack a caudal fin) and lack numerous overlapping branchiostegal rays (Smith, 1999); see also "Notes" of
Neenchelys parvipectoralis, below. Two genera, viz., Moringua
and Neoconger, are known in the family (Smith, 1989, 1999).
The specimen from the Mekong resembles Neoconger by
its short body (for moringuids) and slightly projecting snout,
however the other characteristics (positions of anus and dorsal/
anal-fin origin and counts of vertebrae and fin rays) match with
Moringua (rather than Neoconger). This specimen also has 130
vertebrae, 110 dorsal-fin rays, 119 anal-fin rays, and no lateralline pores; the body depth at anus is 3.5% of TL. A poorlyknown species Moringua floresiana, described by Weber & de
Beaufort (1916) from the Flores Islands, is possibly identical
to this species, although this nominal species was questionably
assigned as a junior synonym of M. raitaborua by Kottelat
(2013c). This species can be easily distinguished from all other
anguilliform eels of the Mekong by the positions of anus and
origin of the dorsal fin (see right figure).

OPHICHTHYIDAE
Ophichthus rutidoderma (Bleeker, 1852)
Family: Ophichthyidae (FC: 081)
Size: 95 cm TL (Rainboth, 1996b: 58).
Distribution: Mekong Basin in Cambodia and Vietnam; IndoWest Pacific.

Pisodonophis boro (Hamilton, 1822)
Family: Ophichthyidae (FC: 081)

body greatly elongate (comparing with
Pisodonophis boro, below)

throat swollen, with numerous branchiostegal rays (true of all ophichthyids)
head

Size: 100 cm TL (Rainboth, 1996b: 58).

caudal tip pointed
and hard, without
caudal fin

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A large-sized snake eel with hard and pointed caudal tip,
commonly found in brackish estuaries and adjacent freshwater
areas.
Pisodonophis resembles Ophichthus (above) in general
appearance and in particular the hard and pointed caudal tip, but
it is distinguishable by having molariform or granular vomerine
teeth (vs. non-molariform/granular in Ophichthus). At least 2
species of Pisodonophis were recorded from the Mekong, and,
in this region, P. boro is more common than P. cancrivorus
(below). Pisodonophis boro is readily distinguished from P.
cancrivorus by having more elongate body (see photos) and
the dorsal-fin origin behind the tip of the pectoral fin (vs. origin
above the pectoral fin in P. cancrivorus).
Rainboth (1996) suggested possible occurrences of Pisodonophis boro and P. cancrivorus from the Cambodian Mekong.
During our surveys in the Indochinese Mekong in 2007–2013,
we collected these 2 species from the estuarine areas of only
Vietnam.

Pisodonophis cancrivorus (Richardson, 1848)

caudal part

vomerine teeth
not molariform/
granular

IFREDI-P 4840 (photo: PT)

head

vomerine teeth
molariform or
granular
caudal part

dorsal-fin origin behind tip of
pectoral fin (vs. above pectoral
fin in P. cancrivorus, below)

CTU-P 1421 (photo: KS)

Notes: A large-sized snake eel with a hard and pointed caudal
tip, found in brackish estuaries and the adjacent freshwater
areas. The photographed specimen shown here was collected
by "Dai", a large-scale fisheries using bag nets, in the Tonle
Sap River, Cambodia.
This eel resembles the estuarine eels of the genus Pisodonophis (below), but can be separated by having a more elongated
body and non-molariform/granular vomerine teeth (vs. molariform or granular in Pisodonophis). In addition to this species,
Rainboth (1996b: 58) noted "at least three additional species
of this genus are recorded from Vietnam and may also occur in
the Cambodian Mekong." However, he did not give any names
of the species of Ophichthus other than O. rutidoderma.

dorsal-fin origin above pectoral fin (vs. behind
tip of pectoral fin in P. boro, above)

Family: Ophichthyidae (FC: 081)
Size: 75 cm TL (Rainboth, 1996b: 58).
Notes: A large-sized snake eel with a hard and pointed caudal
tip, commonly found around the estuarine areas of the Vietnamese
Mekong.
Of the 3 similar-looking species of the ophichthid eels recorded from the Mekong (viz. Ophichthus rutidoderma, Pisodonophis
boro and P. cancrivorus, all of them are shown in this page), P.
cancrivorus differs from the other 2 by having a non-elongated,
deeper body (see photographs, right). The photographed specimen
of P. cancrivorus in Vidthayanon (2008: 31, fig. 23) from the
Mekong Delta has a markedly elongate body, and it appears to be
not of this species.

caudal tip pointed and
hard, without caudal fin

CTU-P 4915 (photo: HVM)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

vomerine teeth
molariform or
granular
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Marketed fish, including Muraenesox bagio (Muraenesocidae), Scatophagus argus (Scatophagidae), Epinephelus coioides (Serranidae), Lates calcarifer (Latidae), and Megalops cyprinoides (Megalopidae), beside a road at Bến Tre, Vietnam (photo: KS)

MURAENESOCIDAE
Muraenesox bagio (Hamilton, 1822)
Family: Muraenesocidae (FC: 084)
Size: 180 cm TL (Smith, 1999: 1676).
Distribution: Mekong estuary in Vietnam; Indo-West Pacific.
Notes: A large-sized species of pike congers, found in the
coastal marine areas with muddy bottoms; it is commonly enters
adjacent brackish estuaries.
Eels of the family Muraenesocidae have a long and acute
snout, large teeth on jaws, a developed pectoral fin, and a large
gill opening (the interspace between the sides of gill openings is
much smaller than the gill opening length). Two muraenesocid
genera, Muraenesox and Congresox, have been recorded from
the Mekong Delta. Superficially Muraenesox resembles Congresox, but it differs in having more slender vomerine teeth with a
rounded cross-section (vs. triangular and compressed in Muraenesox).
Two species of Muraenesox, M. bagio and M. cinereus, are
found in the Mekong; both are shown here. Muraenesox bagio
is readily distingished from the congener M. cinereus by having
much more slender and acute snout, and only 33–39 lateral-line
pores before th eanus (vs. 40–47 in M. cinereus).
Although we have not collected any voucher specimens
from the Mekong, occurrences of 2 species of Congresox are
expected from the estuarine areas. Actually the one of them, C.
talabon, was recorded from the Mekong Delta by Vidthayanon
(2008: 28, fig. 19); he noted that the species is an "uncommon
visitor of Delta." Congresex talabon resembles C. talabonoides, but it differs in having longer pectoral fin (pectoral-fin
length of 3.2 in the head in C. talabon vs. 4.1 in the head in C.
talabonoides) and a slightly higher count of lateral-line pores
before the anus (41–42 vs. 35–40) (Smith, 1999).

snout elongate and pointed

gill opening large (interspace
between both sides of gill
openings much smaller than
length of gill opening)
33–39 lateral-line
pores before anus

vomerine teeth prominent, nearly
triangular and compressed

CTU-P 1484 (photo: KS)

snout narrow and
acute

dorsal view of head
tip of lower jaw with enlarged teeth

Muraenesox cinereus (Forsskål, 1775)
Family: Muraenesocidae (FC: 084)
Size: 80 cm TL (Smith, 1999: 1677).
Distribution: Mekong estuary in Vietnam.
Notes: Another species of Muraenesox found in the Mekong
estuary. See "Notes" of the congener M. bagio, above.

vomerine teeth
prominent,
nearly triangular
and compressed

40–47 lateral-line
pores before anus

CTU-P 1818 (photo: LXT)

snout broader

tip of lower jaw with
enlarged teeth
dorsal view of head

51

ELOPIFORMES / ELOPIDAE
ELOPIFORMES – tenpounders

Elops hawaiensis Regan, 1909

compact families, which comprises only a single living genus
in each. The elopid genus Elops looks very different than the
megalopid genus Megalops, but they share various primitive
characteristics such as a gular plate and a bony median plate on
the underside of the throat (see photograph below).
premaxillary tooth
plate (of upper jaw)

gular plate

lower jaw
ventral view of head of Elops hawaiensis

CTU-P 1387 (photo: KS)

Fishes of the order Elopiformes are silvery active swimmers,
found in coastal marine waters, brackish estuaries and the
adjacent freshwater areas. Despite their herring- or cyprinidlike appearances, the elopiform fishes are actually related to the
anguilliform eels (pp. 46–51). Namely, fishes of these 2 orders
are placed in the single group Elopomorpha, together with
Albuliformes and Saccopharyngiformes (both of which are not
yet recorded from the Mekong). Likewise the Anguilliformes
and the other 2 elopomorph orders, fishes of the Elopiformes
have a particular larval stage, called "leptocephalus" (or, in
plural, "leptocephali") that has a transparent, laterally compressed, leaf- or ribbon-like body. The leptocephali of elopiform
fishes differ from the anguilliform leptocephali by having
forked caudal fin (vs. rounded or ponted in the latter).
Two families are recognized in the Elopiformes, both of
which are found in the Mekong Basin: Elopidae (tenpounders
or ladyfishes) and Megalopidae (tarpons). These are very

A

Family: Elopidae (FC: 069)
Size: slightly less than 100 cm SL (Smith, 1999: 1620).
Notes: A silvery coastal marine fish, commonly enters to brackish estuaries and shrimp-culture ponds.
According to Whitehead (1962), Elops comprises 6 living
species, 2 of which, E. hawaiensis and E. machnata, are known
from the Indo-Pacific region. During our field surveys on 2007–
2013, we collected some specimens of E. hawaiensis from
estuarine areas of the Vietnamese Mekong. Another species, E.
machnata, was reported from the Mekong Delta by Vidthayanon
(2008). Elops hawaiensis and E. machnata are similar-looking
species, but they can be differentiated by the shape of their
lower jaw; namely, E. hawaiensis has a non-projecting lower
jaw and the complete premaxillary tooth band is exposed
when the mouth closed, whereas in E. machnata the lower jaw
projects and covers the anterior part of the premaxillary tooth
band when the mouth is closed. Vertebral counts also differ
(68–70 in E. hawaiensis vs. 63–64 in E. machnata) (Whitehead,
1962). See also the photographs of E. machnata (taken at Phú
Quốc Island, southern Vietnam), below.

B

jaws equal, lower jaw
not projecting anteriorly
beyond upper jaw (see
also text)

C

jaws extending posteriorly
well beyond a vertical
through rear edge of eye

D

scales on body minute
Similar-looking congener, Elops machnata (nonMekong specimen, taken from Phú Quốc Island,
Vietnam; photo: KS); arrow indicates the projecting
lower jaw (right photograph)
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A) Marketed fish (Bến Tre, Vietnam, not preserved, photo: KS); B–D) CTU-P 1387 (photo: LXT)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

MEGALOPIDAE
A

Megalops cyprinoides (Broussonet, 1782)

B

Family: Megalopidae (FC: 070)
Size: 55 cm TL (Smith, 1999: 1622).

Notes: Only a single Indo-Pacific species of the tarpon family
Megalopidae, found in marine coastal areas and estuaries.
As for Elops hawaiensis (left page), freshly-collected fish are
commonly sold at small markets adjacent to shrimp-culture
ponds in the Mekong Delta of Vietnam. Rainboth (1996b)
recorded this species from the Cambodian Mekong. During our
surveys in 2007–2013, we could not confirm this fish from the
Cambodian Mekong, although, in Cambodia, it is commonly
seen at the markets in western coastal regions (west of the
Cardamom range).
Megalops cyprinoides is readily distinguished from the
other fishes in the Mekong by its large eyes, jaws and scales,
and a long, filamentous last ray of dorsal fin.

D

A and B) CTU-P 4907 (photo: HVM); C) CTU-P 5157 [photo: HVM (C) and KS (D)]

Distribution: Mekong Basin in Vietnam (?Cambodia); IndoPacific.

last ray of dorsal fin
greatly elongate
eye very large

C
scales on body large

a large gular plate underside of
head (like Elops, see left page)
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CLUPEIFORMES / ENGRAULIDIDAE
CLUPEIFORMES – sardines and anchovies
Fishes of the Clupeiformes are schooling active swimmers, which
are usually found in coastal marine waters and brackish estuaries;
a few species are known to inhabit in the freshwater rivers and
lakes, and complete their life cycle there. Many clupeiform fishes
have a silvery, moderately elongated and compressed body with
deciduous cycloid scales, and, typically, at least a part of the
scales along preanal midline form into hard scutes. No lateral-line
scales are found on the body. Medium to large-sized clupeiform
fishes hold great importance for commercial fisheries, and this is
also true of the Mekong Basin; particularly in the lower reaches,

many clupeiform fishes are commonly seen at the local markets.
Three groups (families) of clupeiform fishes are found in the
Mekong: Engraulididae, Pristigasteridae, and Clupeidae. The
engraulidids are easily distinguished from the other 2 families
by their larger mouth which extends well beyond the hind
margin of the eye (vs. not reaching to a vertical line through the
hind margin of the eye in peristigasterids and clupeids). The
pristigasterids resemble clupeids, but they differs by having
long-based anal fin as many as 30 or more fin rays (vs. up to 28
in all known clupeids of the Indo-West Pacific).

Lycothrissa crocodilus (Bleeker, 1850)
Family: Engraulididae (FC: 095)
Size: 23 cm SL, perhaps to 25 cm (Whitehead et al., 1988:
449; Wongratana et al.,1999: 1720).
Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Chao Phraya Basin, Sumatra, and Borneo.
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enlarged canine-like
teeth on lower jaw

16–19 scutes (7–8+9–10 scutes before
+behind pectoral-fin origin, respectively)

44–48 branched
anal-fin rays

A–C) IFREDI-P 2399 (gill cover of the specimen is heavily damaged; photo: PT); D) marketed specimen, not preserved (Siem Reap, Cambodia, photo: KS)

Notes: A large-sized, slender engraulidid fish, found in medium
to large freshwater rivers and lakes downstream of the Khone
Falls in the Mekong. They are perhaps passing from estuaries
into the sea (Whitehead et al., 1988: 449; Wongratana et al.,
1999: 1720).
Lycothrissa, comprising only a single species L. crocodilus,
is similar to Setipinna (pp. 58–59) by having long-based anal
fin and a moderately developed caudal fin, but it has a more
elongated body, large canine-like teeth on the lower jaw (vs.
teeth small in Setipinna), no elongated filamentous pectoralfin rays (vs. uppermost pectoral-fin ray which is markedly
elongated and filamentous, except for S. melanochir), and fewer
scutes along the ventral midline from isthmus to anus (16–19
vs. 21 or more). The enlarged canine-like teeth are uniquely
found in Lycothrissa within the Indo-Pacific engraulidid fishes.

ENGRAULIDIDAE
Stolephorus dubiosus Wongratana, 1983
Family: Engraulididae (FC: 095)

A

Size: 7.5 cm SL (Wongratana et al., 1999: 1734).
Distribution: Mekong Basin in Vietnam; Eastern Indian Ocean
and West Pacific.

Family: Engraulididae (FC: 095)
Size: 15.3 cm SL (Wongratana et al., 1999: 1735).
Distribution: Mekong Basin in Vietnam; Indo-Pacific.
Notes: A medium-sized engraulidid fish, found in coastal
marine waters, brackish estuaries and the adjacent freshwater
areas. Rainboth et al. (2012: 61, pl. 13, fig. 255) recorded
this species from the Mekong Basin at Kieng Giang, southern
Vietnam. During our field surveys on 2007–2013, we could
not collect any specimens of this species from the Mekong;
the photographed specimen shown here was collected from the
lower reaches of the Chao Phraya River in Bangkok, Thailand.
Stolephorus indicus is a slender bodied species, that can be
distinguished from the other congeners except for S. advenus
(known from northern Australia) and S. pacificus (Guam and
Kosrae) by having a short maxilla, which reaches, or extends
just beyond the anterior border of the preopercle; S. advenus
has 7 scutes before the pelvic fin (vs. 2–6 in S. indicus), and S.
pacificus has 35–38 gill rakers on the outer surface of the lower
arm of first gill arch (vs. 20–28 in S. indicus) (Wongratana,
1987; Whitehead et al., 1988; Wongratana et al., 1999).
Similar-looking, relatively slender-bodied congeners S. commersonnii (recorded from the Mekong Delta by Rainboth et al.,
2012: 61) and S. chinensis (recorded from coastal marine waters
surrounding the Mekong Melta by Whitehead et al., 1988: 409
and Wongratana et al., 1999: 1732) have slightly longer maxilla,
which reaches the hind margin of the preopercle (vs. not reaching
to the preopercle hind margin in S. indicus), and a more rounded
snout (vs. pointed). Stolephorus commersonnii differs from S.
chinensis in having 0–5 scute (vs. 4–7 in S. chinensis) and a
pelvic fin which extends beyond a vertical through dorsal-fin
origin (vs. not reaching to a vertical line though dorsal-fin origin).

C

single scute just
before dorsal fin
25–31 gill rakers
on outer surface of
ventral arm of first
gill arch

upper jaw reaching to,
or beyond, hind margin
of preopercle

D
4–7 scutes before
pelvic fin

ventral view
of head

18–19 branched
anal-fin rays

isthmus muscle
extending anteriorly
beyond mid-posterior
margin of continuous
branchiostegal
membrane (true of all
Stolephotrus, and not
repeated above)
isthmus muscle

snout long,
pointed

no scutes before dorsal fin
20–28 gill rakers
on outer surface of
ventral arm of first
gill arch

2–6 scutes before
pelvic fin

upper jaw reaching to,
or just beyond, anterior
border of preopercle

16–18 branched
anal-fin rays
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A) CTU-P 4546 (photo: LXT); B–D) CTU-P 1152 (photo: LXT)

Stolephorus indicus (van Hasselt, 1823)

B

Non-Mekong specimen, RLIKU 4260 (Chao Phraya River, Bangkok, Thailand, photo: PM)

Notes: A medium-sized engraulidid fish, commonly found in
estuarine areas of the Vietnamese Mekong. It appears to be the
most common engraulidids in brackish estuaries of the Mekong.
Stolephorus comprises typical anchovy-like fishes, and,
amongst the Indo-Pacific engraulidid genera, it resembles Encrasicholina by having scutes on the ventral midline restricted before
the pelvic fin. Stolepholus has an isthmus muscle (a narrow
muscle in the isthmus region which can be seen externally in
the ventral view when the gill cover opens) extending anteriorly
beyond the mid-posterior margin of the continuous branchiostegal membrane (see photograph of the ventral view of the head
of Stolephorus indicus, below), and it can be separated from Encrasicholina which bears a shorter isthmus muscle that does not
reaching as far.
Stolephorus dubiosus is one of 3 species of Stolephorus
bearing a scute in front of the dorsal fin, and differs from the other
2 species, viz., S. baganensis, and S. tri, by having 25–31 gill
rakers on the ventral arm of 1st gill arch (vs. 19–23 in the other
2 species) (Whitehead et al., 1988; Wongratana et al., 1999).
Stolephorus tri, as well as 2 slender-bodied congeners S. commersonnii and S. indicus (below), was also recorded from the Mekong
Delta (Rainboth et al., 2012: 61).

ENGRAULIDIDAE
Thryssa dussumieri (Valenciennes, 1848)
Family: Engraulididae (FC: 095)

A

Size: 11 cm SL (Wongratana et al., 1999: 1746, as Thryssa
dussumieri).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Thryssa hamiltonii (Gray, 1835)
Family: Engraulididae (FC: 095)

17–19 gill rakers on
outer surface of ventral
limb of 1st gill arch

29–37 branched
anal-fin rays

a dark saddle
on nape

C
maxilla (upper-jaw bone) very long,
reaching a point halfway, or beyond,
along length of pectoral fin

A

Size: 20 cm SL (Wongratana et al., 1999: 1748, as Thyssa
hamiltonii).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A large-sized engraulidid fish, found in coastal marine
waters and estuaries. Mai et al. (1992: 17–18) and Vidthayanon
(2008) recorded this species from the lower delta in Vietnam.
Thryssa hamiltonii is readily distinguished from the other
3 Mekong congeners by having much shorter maxilla (vs.
longer, extending at, or beyond, the base of the uppermost
pectoral-fin ray in the other 3 congeners). See also "Notes" of T.
dussumieri, above.

D

B

11–15 gill rakers on
outer surface of ventral
limb of 1st gill arch
a dark blotch
behind upper
part of gill
opening

C
maxilla (upper-jaw bone)
relatively short, reaching to,
or a little beyond, edge of
gill cover
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32–39 branched
anal-fin rays

A) CTU-P 4545 (photo: LXT); B and C) CTU-P 5322 (photo: HVM)

B

A–C) Non-Mekong specimen, IFREDI-P 6130 (Koh Kong, Cambodia, photo: PT); D) non-Mekong, marketed fish (Koh Kong,
Cambodia, photo: KS)

Notes: A medium-sized engraulidid fish, found in shallow
coastal marine waters. It can tolerate low salinities in brackish
estuaries. Whitehead et al. (1988: 430) noted that this is "Probably
one of the most common Thryssa species" in the Indo-West
Pacific. The photographed specimen shown here was collected
from Mỹ Thanh River (a small river, flowing into the Mekong
estuary), Sóc Trăng Province of Vietnam.
Thryssa resembles Setipinna (next page) in general appearance, but it has 24–45 anal-fin rays (vs. 45–78 in Setipinna)
and an anal-fin origin below, or behind a vertical line through
posterior end of dorsal-fin base (vs. before the vertical line).
At least 4 species of Thryssa are known from the Mekong
Delta (e.g., Rainboth et al., 2012): viz., T. dussumieri, T. hamiltonii, T. mystax, and T. setirostris. Of these, T. dussumieri
resembles T. setirostris (next page) and T. mystax (not shown
in this book) by having a long upper jaw which reaches, or
extends beyond the base of the uppermost pectoral-fin ray, but
it has as many as 17–19 gill rakers on the lower part of the first
gill arch (vs. 10–12 and 14–16 in T. setirostris and T. mystax,
respectively).
We here tentatively used the generic name Thryssa following
Whitehead et al. (1988). Kottelat (2013c), however, stated that
this name has long been used erroneously, and placed the species
of this genus in Thrissina (see nomenclatural notes of Kottelat,
2013c: 52 and 55–56).

ENGRAULIDIDAE

A
B
A) Marketed fish (Bến Tre, Vietnam, photo: KS); B) CTU-P 4976 (photo: HVM); C and D) CTU-P 4975 (photo: HVM); E) one of CTU-P specimen (photo: KS)

Thryssa setirostris (Broussonet, 1782)
Family: Engraulididae (FC: 095)
Size: 18 cm SL (Wongratana et al., 1999: 1753, as Thryssa
setirostris).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A large-sized engraulidid fish, found in shallow coastal
marine waters and estuaries. See "Notes" of Thryssa hamiltonii and T. dussumieri (left page).

E

C

10–12 gill rakers on
outer surface of ventral
arm of first gill arch

29–37 branched
anal-fin rays

D

maxilla (upper-jaw bone) very long,
reaching a point halfway, or beyond,
along length of pectoral fin
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ENGRAULIDIDAE
A

Family: Engraulididae (FC: 095)

9–12 gill rakers on lower
limb of first gill arch

1st pectoral fin
filamentous, but
very short

Size: 23 cm SL (Wangratana et al., 1999; 1723).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Sumatra, Borneo, and Java.
Notes: Only a single common freshwater species of Setipinna
in the Mekong, found in large rivers downstream of Khone Falls.
Setipinna resembles Lycothrissa (p. 54) and Thryssa (pp. 56–
57) by having both postpelvic and prepelvic scutes, but it has a
filamentous, long first pectoral-fin ray (exceptionally short in S.
melanochir). Also, Setipinna has small teeth on jaws (vs. large
and canine-like in Lycothrissa) and as many as 45–78 branched
anal-fin rays (vs. 24–45 in Thryssa) (Wongratana et al., 1988).
Setipinna melanochir is readily distinguished from the other
Mekong congeners by having a vert short pectoral filament (=
prolonged first ray of pectoral fin). Its black pectoral fin (see
photo A) is also characteristic, but it is not always present (see
photo B).

B
45–50 branched
anal-fin rays
30–35 scutes (21–26+8–10 scutes
before + behind pelvic-fin origin, respectively)

A

Setipinna sp. (cf. breviceps)

filamentous, long pectoral ray

Family: Engraulididae (FC: 095)

B

Size: 16.6 cm SL (CTU-P 5267).
Distribution: Mekong estuary in Vietnam.
Notes: An unidentified species, collected from the estuarine
areas in Sóc Trăng and Bến Tre provinces, Vietnam.
This fish is similar to, and possibly conspecific with, Setipinna
breviceps, which is known from the Indo-West Pacific. However,
it can be separated from S. breviceps in 13 gill rakers on the
lower limb of the first arch (vs. 11–12 in S. breviceps), a lower
jaw only slightly projecting beyond the upper jaw (vs. projecting
beyond the upper jaw), and a smaller second supramaxilla (less
than half the length of the maxilla vs. almost half the maxilla
length). Further studies, including direct comparison with the
specimens of S. breviceps from the other localities in the IndoWest Pacific, are needed for the identification. Judging from their
illustration and description, Truong & Tran's (1993: 16–17, fig. 4)
S. breviceps appears to be conspecific with this fish.
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origin of dorsal fin
well behind analfin origin
13 gill rakers on lower
limb of first arch

C

58–62 branched
anal-fin rays
27–31 scutes (17–20+9–10 scutes before
+ behind pelvic-fin origin, respectively)

A) CTU-P 1296 (photo: LXT); B and C) CTU-P 5274 (Photo: HVM); D) marketed fish (one of CTU-P specimens, photo: KS)

Setipinna melanochir (Bleeker, 1849)

A) IFREDI-P 345 (photo: PT); B) UNMF 335 (photo: CG)

pectoral fin sometimes jet black

ENGRAULIDIDAE
A

B

Setipinna taty (Valenciennes, 1848)
Family: Engraulididae (FC: 095)
Size: 14 cm SL (Wangratana et al., 1999: 1724).
Distribution: Mekong estuary in Vietnam; Indo-West Pacific.

C

dorsal and anal fins covered
by scales (vs. not in the other
3 spp. from the Mekong)

E

A) Marketed fish (Bến Tre, Vietnam, photo: KS); B) CTU-P 1160 (photo: LXT); C–E) CTU-P 5255 (photo: HVM)

Notes: A coastal marine species, frequently enters adjacent
brackish estuaries.
Of at least 3 species of Setipinna recorded from the Indochinese Mekong, S. taty somewhat resembles Setipinna sp.
(cf. breviceps) (left page) by having a very long filamentous
pectoral ray (vs. pectoral filament very short in S. melanochir,
left page). Setipinna taty has more scutes [32–40 vs. 27–31 in S.
sp. (cf. breviceps)], fewer anal-fin rays (45–57 vs. 58–62), analfin origin at, or slightly behind, a vertical line through dorsalfin origin (vs. before a vertical line through dorsal-fin origin),
and dorsoventrally-assymmetric caudal fin (i.e., the upper lobe
much broader than the lower lobe vs. nearly symmetric). Also, S.
taty is unique within the Mekong engraulidids by having scales
on dorsal and anal fins.

filamentous, long pectoral ray

D

45–57 branched
anal-fin rays

32–40 scutes (20–29+9–14
scutes before + behind pelvic-fin
origin, respectively)

caudal fin assynmetric
dorsoventrally
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ENGRAULIDIDAE
Coilia lindmani Bleeker, 1857
Family: Engraulididae (FC: 095)

A

Size: 20 cm SL (Wongratana et al., 1999: 1710).
Distribution: Mekong Basin in Vietnam and Cambodia;
Western Pacific.

Dried fish of Coilia lindmani (Bến Tre, Vietnam, photo: KS)
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upper jaw moderately long,
extending beyond gill cover
at least in adult

B

upper 6 rays of pectoral
fin filamentous and free
from fin membrane

caudal fin
yellowish or
subtranslucent
body silvery

C

34–40 abdominal scutes

might be actually Coilia aequidentata (originally described from
Saigon River, Vietnam) or an undescribed species.

A and B) CTU-P 1322 (photo: LXT); C) IFREDI-P 1634 (photo: KS)

Notes: A silvery species of Coilia, commonly found in large
rivers and lakes of the lower reaches of the Mekong.
Fishes of Coilia are readily distinguished from the other
engraulidid genera in the Mekong by the taparing body with a
small caudal fin. During our surveys in 2007–2013, 3 species
of Coilia, viz., C. dussumieri, C. lindmani, and C. rebentischii,
were collected from the Indochinese Mekong. Rainboth et al.
(2012) also reported C. neglecta from mouth of the Mekong. In
addition, Rainboth (1996b: 63) recorded C. macrognathos from
the Cambodian Mekong, and noted that it is "Common in the
Mekong Delta but less common though still present in the Tonle
Sap and the Great Lake"; this record needs confirmation, because
Rainboth et al. (2012: 60) subsequently noted that the source
of their record of C. macrognathus from their "Greater Mekong
Ecosystem" (a term meaning the entire region directly affected
by the Mekong) was based only on Orsi's (1974) specimens from
Nha Trang, central Vietnam.
Of these 4 Mekong species of Coilia, C. lindmani differs from
the other 3 species by having 34–40 abdominal scutes (vs. 15 or
less in latters) and relatively long upper jaw, extending beyond
gill cover at least in adult (vs. not extending or just reaching the
rear margin of the gill cover).
Rainboth (1996b: 63) suggested that the freshwater Mekong
species of Coilia, tentatively identified as C. lindmani by him,

ENGRAULIDIDAE

Coilia rebentischii Bleeker, 1858

B

Family: Engraulididae (FC: 095)
Size: 15.2 cm SL (Wongratana et al., 1999: 1713).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A golden-colored species of Coilia, commonly found
in the estuarine areas. Of 4 species of Coilia recorded from
the Mekong (see "Notes" of C. lindmani), C. rebentischii is
readily distinguished by having 16–19 filamentous free rays of
the pectoral fin (vs. 6 in the other 3 species). It has relatively
few abdominal scutes (11–13), which is similar to those of C.
dussumieri (12–15), but the latter has some longitudinal rows of
golden or pearly spots, as well as 6 filamentous, free pectoralfin rays (see C. dussumieri, below). Coilia neglecta has only 5–7
abdominal scutes.

body
golden

C

upper 16–19 rays of pectoral
fin filamentous and free from
fin membrane

11–13 abdominal scutes

upper jaw short, not reaching to rear margin of gill cover

Coilia dussumieri Valenciennes, 1848
Family: Engraulididae (FC: 095)

A) Marketed fish, not preserved (Sóc Trăng, Vietnam, photo: KS); B and C) CTU-P 1325 (photo: LXT)

A

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A golden-colored species of Coilia, known from brackish
estuaries and adjucent coastal waters. The photographed specimens shown here were collected from coastal waters around the
Mekong estuary in Vietnam by trawl net.
Coilia dussumieri is unique within the family Engraulididae
by having some longitudinal series of light organs (seen as
pearly dots) on its body. It is similar to C. rebentischii (above)
in general coloration, but it has 6 free pectoral-fin rays (vs. 16–
19 in C. rebentischii), as well as the light organs (vs. absent).

A

upper 6 rays of pectoral fin filamentous
and free from fin membrane
body
golden

B

some longitudinal series of
light organs on body

12–15 abdominal scutes

upper jaw short, not reaching to rear margin of gill cover

C
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A and B) CTU-P 5276 (photo: HVM); C) freshly-collected fish (Bến Tre, Vietnam, photo: KS)

Size: 20 cm SL (Wongratana et al., 1999: 1713).

PRISTIGASTERIDAE & CLUPEIDAE

Family: Pristigasteridae (FC: 094)
Size: 17 cm SL (Munroe et al., 1999: 1764).
Distribution: Mekong estuary in Vietnam; Indo-West Pacific.
Notes: A coastal marine fish, frequently enters to tidal estuaries.
Rainboth (1996b) and Vidthayanon (2008) reported a similarlooking congener Ilisha megaloptera from the lower Mekong;
Vidthayanon (2008: 39) noted that the species is "Common in the
market". Ilisha megaloptera, possibly identical to I. dussumieri
of Mai et al. (1992), can be distinguished from I. melastoma by
having 28–35 (usually 30–34) abdominal scutes (vs. 25–30 in
I. melastoma) and a simple (non-bifurcate) posterior end of the
swimbladder (vs. bifurcated) (Munroe et al., 1999). Mai et al.
(1992) also reported the other congener I. pristigasteroides from
the Hau River in the Mekong Delta; this species differs from I.
melastoma and I. megaloptera in having 37–39 pelvic scutes (vs.
35 or less in the latter 2 species).

Anodontostoma chacunda (Hamilton, 1822)
Family: Clupeidae (FC: 097)
Size: 17.5 cm SL (Munroe et al., 1999: 1788).

body depth 33–42% of SL

B

posterior end of swimbladder bifurcate
(examination needs
dessection)

long-based anal fin,
with 35–48 rays
base of pelvic fin before a
vertical through dorsal-fin
origin
25–30 abdominal scutes (17–21+8–9 scutes
before +behind pectoral-fin origin, respectively)

distinct black spot

A

last ray of dorsal fin
not filamentous (vs.
filamentous in similar
Nematalosa)

Distribution: Mekong estuary in Vietnam; Indo-West Pacific.
Notes: A coastal marine fish, frequently enters to estuarine
areas. It is commonly found in markets around the estuarine areas
of the Vietnamese Mekong.
Rainboth (1996b) suggested possible occurrences of 2 species
of Anodontostoma, i.e., A. chacunda and A. thailandiae, from
the Cambodian Mekong, and Vidthayanon (2008) recorded both
of these 2 species from the Mekong Delta. These 2 species are
very similar in general appearance, but A. chacunda differs from
A. thailandiae by the length of the longest gill raker (shorter
than corresponding gill filament in A. chacunda vs. longer than
corresponding gill filament in A. thailandiae), as well as minor
differences in the upper jaw and scales (see Wongratana, 1983;
Munroe et al., 1999).
Rainboth (1996b) suggested that the other gizzard shad Nematalosa nanus could also be expected from the Cambodian Mekong.
Nematalosa is easily distinguished from Anodontostoma by
having a long filamentous last ray of dorsal fin. Fishes of Nematalosa are, however, not yet recorded from the Mekong.
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mouth inferior

B

body deep

A) CTU-P 3379 (photo: LXT); B) non-Mekong specimen, not preserved (Angsila, Thailand, photo: KS)

Ilisha melastoma (Bloch & Schneider, 1801)

A) Marketed fish (Bến Tre, Vietnam, photo: KS); B) CTU-P 5259 (photo: HVM)

A

CLUPEIDAE
Escualosa thoracata (Valenciennes, 1847)
Family: Clupeidae (FC: 097)
Size: 10 cm SL (Munroe et al., 1999: 1795).
Distribution: Mekong estuary in Vietnam; Indo-West Pacific.

Non-Mekong specimen of
Herklotsichthys dispilonotus
(Koh Kong, Cambodia,
IFREDI-P 6132, photo: PT)

Sardinella gibbosa (Bleeker, 1849)
Family: Clupeidae (FC: 097)

a longitudinal silvery stripe
on mid-lateral body

Body depth
27–37% of SL

27–40 gill rakers on
lower limb of 1st arch

no fleshy bumps
on hind margin of
gill opening (see
Sardinella, below)

28–30 scutes (17–19+10–12 scutes
before + behind pelvic-fin origin,
respectively)

CTU-P 1351 (gill cover of this specimen is largely damaged; photo: LXT)

Notes: A coastal marine fish, which entering estuaries and the
lower reaches of rivers particularly in the juvenile-young stages.
In general appearance, Escualosa resembles Sardinella and
Herklotsichthys, but it lacks fleshy bumps on the hind margin of
the gill opening (see photographs of Herklotsichthys and Sardinella, below). A silvery midlateral stripe is also characteristic when
alive or fresh, although it is also found in Colica and Clupeichthys
(p. 67) amongst the clupeids in the Mekong.
Escualosa comprises 2 species. Escualosa thoracata is very
similar to the congener E. elongata, but has deeper body (body
depth 27–37% of SL vs. 25% in E. elongata). Escualosa elongata
is known from the Gulf of Thailand, and is also expected to be
from estuarine areas of the Mekong.

distinct black spot at
origin of dorsal fin

A

Size: 14 cm SL (Munroe et al., 1999: 1808).
Distribution: Mekong estuary in Vietnam; Indo-West Pacific.

B
fleshy bumps on
hind margin of
gill opening (can
be seen when
gill cover opens)
many minute pores at
posterior part of scale

C
D

41–68 gill rakers on
lower limb of 1st arch

29–33 (usually 30–32) scutes

last 2 anal-fin rays
slightly enlarged

vertical striae on
scales interrupted at
midway
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A) CTU-P 4543 (photo: LXT); B and C) CTU-P 5261 (photo: KS); D) CTU-P 1093 (photo: LXT)

Notes: A coastal marine fish, entering estuaries and lower
reaches of rivers particularly in the juvenile-young stages.
Sardinella resembles Herklotsichthys (also expected from the
Mekong Delta, see the above photograph) in general appearance
in particular the fleshy bumps on the hind margin of gill open-ing,
but it has slightly enlarged last 2 anal-fin rays (vs. the last 2 rays
not enlarged in Herklotsichthys) and usually it has perforations on
the posterior part of scales (vs. absent). The other similar-looking
genus Escualosa (above) lacks the fleshy bumps on the hind
margin of gill opening.
Some additional species of Sardinella, as well as species of
Herklotsichthys and Escualosa, are expected from the Mekong
estuary. Keys to species of clupeid fishes made by e.g. Whitehead
(1985) and Munroe et al. (1999) are helpful for identification of
these Sardinella-like species in the Mekong.

CLUPEIDAE
A

B

Family: Clupeidae (FC: 097)
Size: 26 cm SL (Kottelat, 2001a: 28).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: A deep-bodied freshwater herring, known only from the
Mekong Basin. Although this fish is still fairly common in Thailand and southern Laos, its population size appears to decline
recently. It was categorized as "Vulnerable" in the IUCN Red List
of Threatened Species in 2011. A photograph of marketed fish
shown above (A) was taken at Phnom Penh, Cambodia.
Fishes of Tenualosa resemble Hilsa kelee (next page) in general appearance, but can be distinguished by the lack of the distinct bony striae on the top of the head (vs. many bony striae
found on the top of head in H. kelee) (Whitehead, 1985; Munroe
et al., 1999). Tenualosa thibaudeaui is found only in freshwater
rivers, whereas H. kelee is a coastal marine and estuarine species.
Rainboth (1996b) and Vidthayanon (2008) reported the other
congener Tenualosa toli from the Mekong Delta. Tenualosa
toli, a coastal marirne species, differs from T. thibaudeaui by
having fewer (ca. 60–100) gill rakers on the lower limb of the
first arch (vs. 204–316 in T. thibaudeaui) and only a single
black blotch just behind the gill opening [vs. a series of black
blotches on the body (sometimes indistinct in freshly-collected,
silvery specimens; see photo D)] (Whitehead, 1985). Records
of the species need to be re-confirmed based on the voucher
specimens. Tenualosa toli may be able to enter estuarine areas
in the Mekong, but we could not collect any voucher specimens
during our field surveys in the Mekong in 2007–2013. See also
Hilsa kelee (next page).
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no distinct bony striae
on top of head

a series of black blotches
on body in adult (as in
Hilsa kelee, below)

C
ca. 204–316 gill rakers
on lower limb of 1st arch

D
freshly-collected specimen
with indistinct blotches on
body (see text)

A) Marketed fish (Phnom Penh, Cambodia, photo: KS); B and C) IFREDI-P 4954 (photo: TP); D) NUOL-P 1056 (photo: VP)

Tenualosa thibaudeaui (Durand, 1940)

CLUPEIDAE

Hilsa kelee (Cuvier, 1829)
Family: Clupeidae (FC: 097)

A) Marketed fish (Bến Tre, Vietnam, photo: KS); B and C) CTU-P 4560 (photo: LXT) ; D) CTU-P 1161 (photo: KS); E) Vietnamese specimen (not preserved, photo: KS)

A

B

Size: 25 cm SL (Munroe et al., 1999: 1802).
Distribution: Mekong estuary in Vietnam; Indo-West Pacific.
Notes: A coastal marine species, found in the lower reaches
of large rivers particularly in the juvenile-young stages. Hilsa,
comprising a single species H. kelee, is similar to Tenualosa
(left page), but it has many bony striae on the top of the head
(vs. absent in Tenualosa) and perforations on scales (vs. absent)
(Whitehead, 1985; Munroe et al., 1999).

a series of dusky blotches usually present on
body (as in Tenualosa thibaudeaui, left page),
but may be difficult to be seen in freshly-collected
large specimen (more conspicuous in alcoholpreserved specimen)

many bony striae on top of head

C
E
ca. 100–175 gill
rakers on lower
limb of 1st arch

D
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CLUPEIDAE
Diminutive clupeids of Mekong
Clupeids of the genera Clupeoides, Clupeichthys, and Corica
are small-sized, schooling silvery fishes, which are commonly
captured in large numbers from the large-sized rivers of middle
and lower reaches of the Mekong. Despite their diminutive
size (up to 7 cm SL, usually less than 5 cm SL), these clupeids
are commonly consumed food locally. These are usually sold
as dried or fresh, and, when marketed fresh, perishable heads
and belly are sometimes removed carefully one by one (see
photographs below).
Another diminutive clupeid in the Mekong is Sundasalanx
mekongensis (p. 68). This is a tiny, extremely delicate paedomorphic species (up to 27 mm SL), which looks like a juvenile
of the other clupeids. It can be locally common, but is easyly
overlooked (or mis-identified as juveniles of the other clupeids).
Actually the fishes of Sundasalanx had been neglected until the

discovery from Borneo and peninsular Thailand by Roberts
(1981), who considered that these were related to the salangid
fishes (noodle fishes, p. 307). Subsequently Siebert (1997a)
revealed the great diversity of Sundasalanx in the Bornean
waters, and placed them in the Clupeiformes. The fishes of
Sundasalanx were first marked from the Mekong by Roberts
(1984); subsequently Britz & Kottelat (1999c) described the
Mekong species S. mekongensis as new.
Recently Roberts (2008a) described a new genus and
species of a diminutive clupeid, Minyclupeoides dentibranchialus, from the Cambodian Mekong (see "Notes" of Clupeoides borneensis, below). This fish is hitherto known only
by 46 specimens from a single locality near Takeo. During
our field surveys on 2007–2013, we could not collect any
specimens of M. dentibranchialus.

Processed materials of small clupeid fishes in the markets of Mekong region. Left; freshly-collected Corica laciniata, removed head and belly one by one (Cần Thơ, Vietnam, photo:
KS); right: dried Clupeichthys, probably C. aesarnensis (Vientiane, Laos, photo: KS).

Clupeoides borneensis Bleeker, 1851
Family: Clupeidae (FC: 097)
Size: 7.0 cm SL (Whitehead, 1985: 175).

Notes: A small-sized, slender clupeid fish, found in the large
rivers of lower Mekong under the Khone Falls. It is particularly
common in Vietnam and southern Cambodia.
This fish resembles the other small-sized clupeids, particularly Corica (next page), but it is distinguished by the lack of
separated rays behind the main part of th eanal fin. Its yellowish caudal fin with blackish posterior margin can be a good
characteristic for identifying this species, although Corica
laciniata has similar (but usually much paler) coloration. The
coloration of the caudal fin is also similar to the cyprinid Rasbora aurotaenia (p. 103), also common in the lower Mekong.
Recently Roberts (2008a) described a new genus and species
Minyclupeoides dentibranchialus from the Mekong Basin in
Takeo, southern Cambodia. This is also diminutive species (up
to 22.5 mm SL), and, likewise C. borneensis, has no separated
anal-fin rays. Minyclupeoides dentibranchialus lacks all scales,
except for scutes on the ventral midline and a single scale just
behind the gill opening (vs. body fully scaled in Clupeoides).
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caudal fin yellowish with
brackish posterior margin

no separated rays
(see similar genera
in next page)

A and B) CTU-P 2529 (photo: LXT); C) IFREDI-P 2102 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Chao Phraya Basin and Borneo.

CLUPEIDAE
Corica laciniata Fowler, 1935
Family: Clupeidae (FC: 097)
Size: 5.0 cm SL (Whitehead, 1985: 180).
Distribution: Mekong Basin in Cambodia, and Vietnam; Chao
Phraya Basin, Malay Peninsula and Karimantan.
caudal fin usually
yellowish

teeth on jaws minute,
absent on side of
lower jaw

23–27 gill rakers on lower
limb of 1st gill arch [vs. 19–21
in Corica soborna (see text)]

CTU-P 1353 (photo: LXT)

Notes: A small-sized, slender clupeid fish, common in large
rivers of southern Cambodia and Vietnam.
Corica resembles Clupeichthys (below) in sharing last 2
anal-fin rays separated from the rest of the fin, but it differs in
its reduced teeth, more elongated body and yellowish caudal
fin. Clupeoides borneensis (left page) also has a yellowish
caudal fin, but it is easily distinguished by its lack of separated
anal-fin rays. Records of the congener Corica soborna from
the Mekong need confirmation; note that the photographed
specimen of Vidthayanon's (2008: 33, fig. 26) C. soborna from
the Mekong Delta appears to be of Clupeoides borneensis.

last 2 rays of anal
fin separated from
preceding rays

Clupeichthys aesarnensis Wongratana, 1983
Family: Clupeidae (FC: 097)
Size: 4.6 cm SL (Whitehead, 1985: 182).

A

Notes: A small-sized clupeid fish, abundant in the large rivers
of the middle Mekong, particularly central and southern Laos,
Thailand, and Cambodia. See also Corica laciniata (above) and
Clupeichthys sp. (cf. perakensis) (below).

Clupeichthys sp. (cf. perakensis)

16–19 gill rakers on lower
limb of 1st gill arch

B

A) IFREDI-P 2078 (photo: PT); B) NUOL-P 142 (photo: KS)

Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Chao Phraya Basin.

6–7 (usually 7)
branched pelvicfin rays

Family: Clupeidae (FC: 097)
Distribution: Mekong Basin in central and southern Laos,
Thailand, and Cambodia.
Notes: A putative undescribed species, found in large turbid
rivers. It is commonly sympatric with similar-looking congener
Clupeichthys aesarnensis (above).
Clupeichthys sp. (cf. perakensis) is similar to, and may be
easily confused with, sympatric C. aesarnensis, but it has fewer
gill rakers (13–15 on lower limb vs. 16–19 in C. aesarnensis),
prepelvic scutes (7–9, usually 8 vs. 9–10) and branched pelvicfin rays (5–6, usually 6 vs. 6–7, usually 7). The snout of C. sp.
(cf. perakensis) is slightly shorter and less pigmented than that
of C. aesarnensis in many (but not all) specimens.
Clupeichthys comprises 4 species, and, of these, only C.
perakensis (known from peninsular Malaysia) has 6 branched
pelvic-fin rays (vs. 7 in the other 3 species) in addition to a
single simple ray (e.g., Whitehead, 1985). The Mekong fish
may be conspecific to C. perakensis, but it has a developed
pectoral axillary scale (its length 1/4–1/2 of the length of the
pectoral fin, vs. rudimental or absent in C. perakensis). Further
detailed comparisons, including molecular analysis, with the
Malayan C. perakensis are needed to determine its taxonomic
staus.
Rainboth (1996b: 60) and Rainboth et al. (2012: 60) recorded
Clupeichthys goniognathus from the lower Mekong. During
our field surveys in 2007–2013, we cound not collect any
specimen of C. goniognathus from this region [although C.
aesarnensis and C. sp. (cf. perakensis) were abundantly found

teeth on jaws large,
also present on side
of lower jaw

9–10 prepelvic scutes

A) NUOL-P 2003 (photo: KS); B) NUOL-P 2002 (photo: KS)

Size: 3.0 cm SL (one of NUOL specimens).

A
13–15 gill rakers on
lower limb of 1st gill arch

B
7–9 (usually 8)
prepelvic scutes

5–6 (usually 6) branched
pelvic-fin rays

locally]. The Mekong records of C. goniognathus appear to need
confirmation, since the species is actually similar to C. sp. (cf.
perakensis) in having similar count of gill rakers on the lower
limb of the first arch (15 or 16 vs. 13–15 in the latter).
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A turbid river with slow current in Savannakhet, Laos, where Sundasalanx mekongensis was collected (photo: KS)

CLUPEIDAE

A

Family: Clupeidae (FC: 097)
Size: 2.7 cm SL (Kottelat, 2001a: 28).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: An extremely delicate, diminutive paedomorphic fish,
looks like a juvenile of the other clupeids. It is usually found in
backwaters or slow-flowing turbid rivers and adjacent streams.
Sundasalanx mekongensis can be locally common or abundant,
but it is easily overlooked due to its small size and subtranslucent
body when alive (but the color immediately turns to pale after
death, as in the photographs shown here).
Sundasalanx was described by Roberts (1981) based on 2
new species, viz., S. microps (from Kalimantan) and S. praecox
(southern Thailand). Roberts (1981, 1984) considered that Sundasalanx belongs to the distinct family Sundasalangidae of the
Salmoniformes (or salmoniform superfamily Salangoidea). Siebert (1997a), however, addressed its presumed affinity with
the clupeid genus Jenkinsia, and assigned Sundasalanx to the
Clupeidae. Recent molecular analysis revealed that Sundasalanx
has sister relationships with Clupeichthys + Clupeoides (Lavoue
et al., 2013).
Sundasalanx comprises 7 described species (Siebert, 1997a;
Britz & Kottelat, 1999c). Fishes of the genus were first marked
from the Mekong by Roberts (1984: 213), who tentatively identified them as S. praecox. Rainboth (1996b) also reported S. praecox from the Cambodian Mekong, but the identification needs
confirmation (see Britz & Kottelat, 1999c: 341). Britz & Kottelat (1999) subsequently described S. mekongensis from the
Laotian Mekong. We tentatively identified all our specimens of
Sundasalanx from the Mekong as S. mekongensis; our identification, however, clearly needs re-confirmation, since considerable variation in the pigmentation pattern and head details (e.g.,
size of eye and snout shape) are found in these specimens (see
photographs, right).
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B

C

D

E

F

G

dorsal fin at posterior
part of body

A and E) NUOL-P 1329 (photo: KS); B) NUOL-P 1331 (photo: KS); C) IFREDI-P 665; D) NUOL-P 1332 (photo: KS); F) IFREDI-P 4191 (photo: PT); G)
IFREDI-P 5129 (photo: PT)

Sundasalanx mekongensis Britz & Kottelat, 1999

The IFReDI staffs collected fishes around inlet of a small turbid tributary in Stung Treng, Cambodia, where Sundasalanx mekongensis was collected (photo: KS)

CLUPEIDAE
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GONORHYNCHIFORMES / CHANIDAE
GONORHYNCHIFORMES – milkfishes
Order Gonorhynchiformes is placed in the large fish group Ostariophysi, together with Cypriniformes (carps), Characiformes
(characins), Siluriformes (catfishes), and Gymnotiformes (American knifefishes). The ostariophysan fishes, comprising ca. 28% of
all-known living fish species (Nelson, 2006), possess specialized
anterior 3–5 vertebrae and rib(s), known as "Weberian apparatus."

The structure of this apparatus in gonorhynchiform fishes is
primitive and less sepcialized than the other 4 ostaryophysan
orders. In the Gonorhynchiformes, 37 recent species are known
in the World (Nelson, 2006), and, of these, only a single species,
Chanos chanos, has been recorded from the Mekong.

Chanos chanos (Forsskål, 1775)
Family: Chanidae (FC: 098)
Size: 150 cm TL (Kottelat et al., 1993: 25).
Distribution: Mekong Basin in Vietnam (?Cambodia); IndoPacific and eastern Pacific.
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mouth small

4 branchiostegal rays

branchiostegal membrane
continuous, with a free rear
margin across isthmus
75–91 lateralline scales

caudal fin large
and lunate

CTU-P 5336 [photo: HVM (leteral-viewed photographs) and KS (ventral-viewed photograph)]

Notes: A large, silvery active swimmer, found in coastal marine waters, estuaries and rivers. It is a very important fish for
aquaculture in coastal regions of Southeast Asian countries,
and it is commonly known as "milkfish". Rainboth (1996b)
noted "Probably rare in Cambodia, with Mekong inhabitants
occurring mostly in the Vietnam delta," and Vidthayanon (2008:
46) expressed this species as a "regularly visitor to the Delta."
Photographed specimen shown here was taken from a market in
Bến Tre, southern Vietnam; a photograph in the next page shows
marketed fish of Chanos chanos, taken at a market in Koh Kong,
western Cambodia, where this fish appears to be common.
This fish is similar to some cyprinids in general appearance,
but it differs in having 4 branchiostegal rays (vs. 3 in cyprinids).
Its large and lunate caudal fin, small mouth, small scales, nearly
straight lateral line running through the midlateral body and
continuous branchiostegal membrane with a free rear margin
across the isthmus readily distinguish it from other similar
fishes.
The authorship of the scientific name follows Fricke (2008).
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Marketed fish of Chanos chanos (Koh Kong, Cambodia, photo: KS)

CYPRINIFORMES

CYPRINIFORMES – carps, loaches, and allies
The order Cypriniformes contains the most species-rich fish
family Cyprinidae. Nelson (2006) estimated that this order
contained 3,268 species, covering ca. 12% of all living fish
species in the world, and, of these, 2,420 species (ca. 74% of all
cypriniform fishes) were placed in a single family Cyprinidae.
Almost all of the members of the Cypriniformes are primary
freshwater fishes, and only a few exceptions are known to be
able to temporary enter into coastal marine waters. The fishes
of Cypriniformes are greatly diversified also in the morphology,
habits, and habitats; some are herring-like silvery active swimmers, some are eel-like and dive into sandy-mud substrata, and
yet some are adhesive on the surface of rocks in fast-flowing hill
streams (like stonefly larvae). The Cypriniformes is the one of the
most succeeded fish groups in the freshwaters.
This is also true of the case in the Indochinese region, where 4
cypriniform families are found: Balitoridae (sensu Nelson, 2006),
Cobitidae (sensu Nelson, 2006), Cyprinidae, and Gyrinocheilidae.
In his checklist of Indochinese inland fishes, Kottelat (1989a)
recorded 389 species of cypriniform fishes in the region (ca.
41% of total fishes recorded at then). Similarly, of the 540 fish
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species that we have collected during our field surveys in the
Mekong Basin in 2007–2013, 216 species (40%) belong to the
Cypriniformes [followed by the Perciformes (146 spp.) and
Siluriformes (71 spp.)].
Various kinds of cypriniform fishes are found in the Mekong.
One is Catlocarpio siamensis (p. 110), a world-famous gigantic
cyprinid fish, said to attain to 300 cm in total length (e.g., Smith,
1945: 135–136). Contrarily, the smallest cypriniform fish in
the Mekong barely reaches 2 cm in total length (e.g., Rasbora
micros and R. urophthalmoides, p. 95). Many species of this
order are esteemed as food in this region, and, in the local fish
markets, several species are always found abundantly. Some
exotic cyprinids [in particularly the Chinese and/or Indian
species, e.g., Cyprinus rubrofuscus (p. 153), Cirrhinus cirrhosus
(p. 166), Hypophthalmichthys spp. (pp. 108–109), and Labeo
rohita (p.173)] have been introduced for aquaculture. Several
native species, including the Mekong endemic Aaptosyax grypus
(p. 84), are highly threatened, due to, e.g., dam construction and/
or over fishing (e.g., Rainboth, 1996b).

CYPRINIDAE
A) NUOL-P 756; B) NUOL-P 755 (photo: VP); C) IFREDI-P 5311 (preserved specimen, photo: PT); D) Lao specimen (not preserved; photo: KS)

Laubuka siamensis Fowler, 1939
Family: Cyprinidae (FC: 102)
Size: 6.1 cm SL (Kottelat, 2001a: 42, as Chela laubuca).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Meklong Basin, southeast and peninsular Thailand.
Notes: A small-sized, silvery compressed cyprinid fish, found
around the water surface in slow-flowing small streams. Laubuka
siamensis has long been considered as a junior synonym of L.
laubuca, but it is resurrected as valid by Pethiyagoda et al. (2008,
as Laubuca siamensis) and Kulabtong et al. (2012, as Laubuca
siamensis). The spelling of generic name follows Kottelat
(2013b: 118–119).
Laubuka somewhat resembles Parachela (pp. 76–77) in
general appearance, but the epaxial musclature does not extend
to a vertical line through hind margin of eye. Of the 2 species
of Laubuka in the Mekong, this species is readily distinguished
from L. caeruleostigmata (below) by its slender body and a
conspicuous black midlateral stripe on the posterior half of
the body (with bluish sheen when alive or fresh, and vivid in
preserved specimen; see photo C).
These 2 Indochinese species of Laubuka have been assigned
to Chela by many researchers. Based on the Sri Lankan species,
however, Pethiyagoda et al. (2008) divided the genus Chela
previously recognized into 2 genera, i.e., Chela and Laubuka (as
Laubuca). According to them, Chela, which can be distinguished
from Laubuka by the number of scales and fin rays and some
osteological discrepancies, comprises only C. cachius. Their
unpublished data of molecular analysis suggested that the species
of Chela previously recognized did not form a monophyletic
group. Here, we follow the generic assignment of Pethiyagoda et
al. (2008).

Laubuka caeruleostigmata Smith, 1931
Family: Cyprinidae (FC: 102)

A

body relatively slender

B
sharp keel between vertical
lines through origins of
pectoral fin and anus

distinct black stripe
(vivid in preserved
specimen)

C

D

A

Size: 5.3 cm SL (Kottelat, 2001a: 42, as Chela caeruleostigmata).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A threatened species, categorized as "Endangered" in the
IUCN Red List of Threatened Species in 2011. The photographed
specimens shown here were collected from Mun River Basin (a
tributary of the Mekong) in Thailand on 2010. See also "Notes"
of L. siamensis, above.
bright blue spot
on top of head

Cyprinids with an abdominal keel
Several cyprinid genera in the Mekong have sharp-edged keel
along the preanal midline of body (see photograph, below).
These genera are shown in pp. 73–80 (and exotic Hypophthalmichthys spp., pp. 108–109). Its length and position vary depending on the genera/species, and the condition can be considered
as one of the useful charactersistics for the identification.

body very deep

C

abdominal keel

ventral view of Paralaubuca typus

sharp keel between vertical
lines through origins of
pectoral fin and anus

no distinct black stripe
on mid-lateral body
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A) UNMF 6319 (photo: CG); B and C) UNMF 6261 (photo: CG)

B

CYPRINIDAE
A

Paralaubuca typus Bleeker, 1864

B

Size: 15 cm SL (Kottelat, 2001a: 69).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Malay Peninsula.
Notes: A medium-sized silvery cyprinid fish, commonly found
in rivers of various sizes and adjacent swamps. It appears to be
the most common species of Paralaubuca found in the lowland
areas of the Indochinese Mekong.
Paralaubuca resembles Oxygaster (next page) and Parachela (pp. 76–77) in general appearance. Paralaubuca can be
distinguished from these 2 genera based on its epaxial musculature which does not reach a vertical line through posterior
border of the eye, and a small axillary scale above the base of
the pectoral fin.
Four species of Paralaubuca have been recorded from the
Mekong (e.g., Rainboth, 1996b; Kottelat, 2001a): P. barroni, P.
harmandi, P. riveroi and P. typus. Of these, we could collect 2
species shown in this book (P. barroni and P. typus), during our
field surveys in 2007–2013.
Paralaubuca typus is easily distinguished from the other 3
congeners from the Mekong by having a discontinuous lateralline scale row (it is rarely continuous, and, in that case, it may
be difficult to diferentiate from P. riveroi).
Judging from their illustration, P. riveroi of Truong & Tran
(1993: 37–38, fig. 15) is identical with P. typus shown here.
Paralaubuca riveroi is similar to P. typus, but it has a slightly
higher count of gill rakers (36–56, usually 41 or more, vs.
33–46, usually less than 43, in P. typus) (e.g., Kotelat, 2001a).
See also "Notes" of P. barroni, next page.

epaxial musculature not reaching
to eye (true of all Paralaubuca,
and not repeated below)

C

33–46 gill rakers
on 1st gill arch

dorsal-fin origin well in
advance of anal origin
(true of all Paralaubuca,
and not repeated
in next page)

lateral-line scale row
not continuous

small axillary scale above pectoral fin
(true of all Paralaubuca, and not
repeated in next page)

D

sharp keel from anus
to isthmus
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A) Marketed fish, not preserved (Đồng Tháp, Vietnam, photo: KS); B and C) IFREDI-P 1741 (photo: KS); D) IFREDI-P 1685 (photo: KS)

Family: Cyprinidae (FC: 102)

CYPRINIDAE
Family: Cyprinidae (FC: 102)

A

Size: 11.7 cm SL Kottelat, 2001a: 69).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia.
Notes: A medium-sized silvery cyprinid fish, fairly common
in the medium to large rivers.
Paralaubuca barroni resembles the other 2 Mekong congeners with a continuous lateral-line scale row, viz. P. harmandi
and P. riveroi, but it has fewer gill rakers (19–24 vs. 27–33 in P.
harmandi and 41–56 in P. riveroi) and lateral-line scales (51–54
vs. 73–83 in P. harmandi and 56–63 in P. riveroi (Kottekat,
2001a). Paralaubuca harmandi and P. riveroi seem to be uncommon in the Mekong, and we could not obtain any voucher
specimens during our field surveys in 2007–2013. According
to Rainboth (1996b: 66), these 2 species are found as scattered
individuals rather than in large schools as in P. barroni and P.
typus. See also "Notes" of Metzia bounthobi, below.

19–24 gill rakers
on 1st gill arch

B
lateral-line scale row
continuous (see text)

51–54 lateral-line scales

C

Metzia bouonthobi Shibukawa, Phousavanh, Phongsa

sharp keel from anus
to isthmus

& Iwata, 2012

Family: Cyprinidae (FC: 102)

A) NUOL-P 1815 (photo: VP); B) NUOL-P 1812 (photo: VP); C) IFREDI-P 1508 (photo: PT)

Paralaubuca barroni (Fowler, 1934)

Size: 6.1 cm SL (one of NUOL-P 4034).
Distribution: Mekong Basin in northern Laos.

Oxygaster pointoni (Fowler, 1934)

49–55 lateral-line scales

8–10 gill rakers
on 1st gill arch

Family: Cyprinidae (FC: 102)

NUOL-P 4060 (Photo: TP)

Notes: A small silvery cyprinid fish, hitherto collected only
from freshwater streams of northern Laos.
This species superficially resembles the fishes of Paralaubuca (in particular P. barroni, above), but it has a shorter ventral
keel extending from the anus to the pelvic-fin base (vs. extending
from the anus to the isthmus in Paralaubuca). Assignment of M.
bounthobi to the genus Metzia is provisional, and needs further
research (Shibukawa et al., 2012).
Metzia lineata, also known from the Laotian Mekong as an
artificially introduced species (Kottelat, 2001a, as Rasborinus
lineatus; Welcomme & Vidthayanon, 2003, as R. lineatus), is
distinguished from this species by having 34–38 lateral-line
scales, 15–18 branched anal-fin rays, 12–14 gill rakers, several
faint dusky lines on the body, and a more acute snout.

18–20 branched
anal-fin rays
sharp keel from anus
to pelvic-fin base

Size: 15.5 cm SL (Kottelat, 2001a: 68).

Notes: A medium-sized cyprinid fish, found in large and
medium-sized rivers. It was categorized as "Vulnerable" in the
IUCN Red List of Threatened Species in 2009.
Oxygaster resembles Paralaubuca (left page) and Parachela (next page), but has epaxial musculature which barely
reaches the eye. Only a single species of the genus, Oxygaster pontoni, is hitherto known from the Mekong; Rainboth's
(1996b: 68) record of Oxygaster anomalura from the Cambodian Mekong is not accepted here, since he did not show any
voucher specimens of this species from the Mekong in the list
of fishes from the "Greater Mekong Ecosystem" (Rainboth et
al., 2012: 61). Oxygaster anomalura differs from O. pointoni in
having 49–57 lateral-line scales (vs. 41–44 in O. pointoni) and
dusky colored submerginal stripes on both the upper and lower

epaxial musculature barely
reaching to eye

41–44 lateral-line scales
Lao specimen (not preserved,
photo: KS)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin.

sharp keel from anus
to isthmus

caudal-fin lobes (vs. a submerginal stripe, if present, found only
on the upper lobe) (Rainboth, 1996b: 68; Kottelat, 2001a: 68).
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CYPRINIDAE
Parachela siamensis (Günther, 1868)
Size: 12 cm SL (Kottelat, 2001a: 68).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A medium-sized silvery cyprinid fish, commonly found
in medium to large rivers.
Parachela resembles Paralaubuca (pp. 74–75) and Oxygaster
(p. 75) in general appearance, but has the epaxial musclature
extending anteriorly to the interorbital space (see photo B).
Particularly, small specimen of Parachela siamensis (see photo
D) is similar to fishes of Oxygaster, although it can be separated
by the dorsal muscle condition (i.e., epaxial musculature barely
reaching to the eye in Oxygaster). At least 5 species of Parachela
are known from the Mekong, and all of them are shown in this
book. Parachela siamensis differs from the 2 similar-looking
species (below) by its shorter pectoral fin and the origin of the
dorsal fin just above or slightly before a vertical line through
anal-fin origin.

25–32 anal-fin rays
sharp keel from anus to isthmus (true of
all Parachela, and not repeated below)
epaxial musculature
extending to
interorbital space
(true of all Parachela,
and not repeated
below)

B

dorsal-fin origin just
above or before analfin origin

C
D

young

pectoral fin
short, not reaching
to tip of pelvic fin

3.9 cm SL

A and B) CTU-P 4001 (photo: LXT); C) IFREDI-P 932 (photo: PT); D) UNMF uncatalogued (photo: KS)

A

Family: Cyprinidae (FC: 102)

Parachela oxygastroides (Bleeker, 1852)
Family: Cyprinidae (FC: 102)
Size: 17 cm SL (Kottelat, 2001a: 68, as Parachela cf. oxygastroides).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin, Malay Peninsula, Borneo, and Sumatra.
40–43 lateral-line scales

dorsal-fin origin
behind anal-fin
origin

31–33 branched
anal-fin rays

pectoral fin long, extending
to, or beyond, tip of pelvic fin

IFREDI-P 931 (photo: PT)

Notes: A medium-sized silvery cyprinid fish, found in medium
to large rivers; it is not much common, comparing with P. siamensis (above).
Parachela oxygastroides resembles P. williaminae (below)
with a relatively long pectoral fin, and it differs in having more
lateral-line scales (40–43 vs. 33–35 in P. williaminae) and fewer
branched anal-fin rays (31–33 vs. 34–35). See also "Notes" of
another similar-looking congener, P. siamensis, above.
Kottelat (2001a: 68) reported this species as Parachela cf.
oxygastroides. Kottelat's (2001a) identification may be based
on his previous statement, "The species commonly identified
as P. oxygastroides from Indonesia (e.g., Kottelat et al., 1993)
differs from both the Mekong basin specimens and the original
material of Bleeker (1852: 431) in having, among others, a
dark longitudinal stripe along each caudal lobe" (Kottelat,
2000: 85).

dorsal-fin origin
behind anal-fin
origin

Parachela williaminae Fowler, 1934
Size: 10.8 cm SL (Kottelat, 2001a: 68).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: A medium-sidef silvery cyprinid fish, found in medium
to large rivers; it is not much common, comparing with P.
siamensis (above). See "Notes" of similar-looking congeners,
Parachela siamensis and P. oxygastroides, above.
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33–35 lateral-line scales

34–35 branched
anal-fin rays

IFREDI-P 1032 (photo: PT)

Family: Cyprinidae (FC: 102)

Parachela maculicauda (3 fish with black spots on caudal fin), Kandal, Cambodia
(photo: KS)

CYPRINIDAE

Parachela maculicauda (Smith, 1934)
Family: Cyprinidae (FC: 102)

A

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya basin, Malay Peninsula, and Sumatra.

black spots on both
caudal-fin lobes

B

24–26 branched anal-fin rays

A and B) NUOL-P 1360 (photo: VP); C) IFREDI-P 2488 (photo: PT); D) NUOL-P 174 (photo: KS)

Notes: A small-sized species of Parachela, found in small to
medium-sized rivers, irrigation canals and swamps.
Parachela maculicauda is readily distinguished from the
other Mekong congeners by having a conspicuous black spot on
each lobe of the caudal fin. This characteristic marking somewhat
resembles that in some rasboras, e.g., Rasbora spilocerca and R.
trilineata (pp. 104–105), but the rasboras have a very short anal
fin with 5 branched rays (vs. 24–26 in P. maculicauda).
In their book of the "Greater Mekong Ecosystem," Rainboth et
al. (2012) recorded Parachela maculicauda and a similar-looking
congener P. sp. cf. maculicauda from Siem Reap, Cambodia.
Since they did not provide any characteristics which differentiate
these 2 species, we here have tentatively regarded these as
conspecific.

A

Parachela sp.
Family: Cyprinidae (FC: 102)
Size: 5.0 cm SL (one of IFREDI specimens).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin.
Notes: A small-sized species of Parachela, commonly seen in
large rivers; it is a putative unnamed species, to be described by
A. Iwata (Kyoto University, Japan) and his collaborators.
This fish is easily distinguished from the other Mekong
congeners by having ca. 60 lateral-line scales (vs. 42 or less in
the others). Within the genus, such a high number of lateral-line
scales is known only in the Sundaic species P. hypophthalmus
(Bănărescu, 1969, as Oxygaster hypophthalmus; Kottelat, 1995).

scales on body minute
(ca. 60 lateral-line scales)

A) IFREDI-P 1198 (photo: PT); B) IFREDI-P 2614 (photo: PT)

Size: 5.0 cm SL (Kottelat, 2001a: 68).

B

C
D
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Hemiculter leucisculus (Basilewsky, 1855) Exotic
Family: Cyprinidae (FC: 102)
Size: 20.5 cm SL (Luo & Chen in Chen et al., 1998:165).
Distribution: Mekong Basin in Cambodia (introduced); originally distributed in northern Vietnam, China, the Russian Far
East, and Korean Peninsula, and now introduced elsewhere in
the world.
last simple ray of
dorsal fin rigid,
spinous

48–52 lateral-line scales

10–14 branched
anal-fin rays

15–20 gill rakers
on 1st gill arch

sharp keel from anus
to a level of pectoral fin

IFREDI-P 611 (photo: KS)

Notes: A putative exotic species, possibly introduced from
China or northern Vietnam. Two specimens were collected
from Stung Treng, northern Cambodia in 2007 and 2008; a
photograph of one of these 2 specimens is shown here. Rainboth
et al. (2012: 61) also recorded this fish from the upper Mekong
of the Hengduan range in Yunnan, based on Chen et al. (1998).
Rainboth et al. (2012) recorded 4 genera of similar-looking,
slender silvery cyprinids with a sharp keel on the ventral midline
of the body from their "Greater Mekong Ecosystem": Hemiculter, Hemiculterella, Pseudohemiculter, and Toxobrama. Of
these, Hemiculter is similar to Toxabrama by having a long
keel from anus to below base of pectoral fin (vs. anus to pelvicfin base in Hemiculterella and Pseudohemiculter), but it has a
smooth hind edge of the last simple dorsal-fin ray (vs. serrated
in Toxabrama) (Chen et al., 1998).
Hemiculter leucisculus appears to be only a single species
recorded from the Mekong within the genus. A similar-looking
congener Hemiculter krempfi is known from non-Mekong
basins of the South Central Vietnam (Khánh Hòa and Phú Yên
provinces) (Pellegrin & Chevey, 1938; Serov et al., 2003). It
resembles H. leucisculus, but has 16–18 branched anal-fin rays,
14–17 gill rakers on outer surface of first gill arch, and a larger
eye (Serov et al., 2003: 46).

A

Hemiculterella macrolepis Chen, 1989
Size: 13.5 cm SL (Kottelat, 2001a: 54).
Distribution: Mekong Basin in China (Yunnan) and northern
Laos.
Notes: A silvery slender species, found in upland streams with
swift current. It is commonly seen in fish markets at northern
Laos (see photo A).
Hemiculterella is similar to Pseudohemiculter in general
appearance (see "Notes" of Hemiculter leucisculus, above), but
has non-spinous last simple ray of the dorsal fin (vs. spinous in
Pseudohemiculter) (Chen et al., 1998; Kottelat, 2001a). Kottelat
(2000: 86, 2001a: 72, fig. 160) recorded Pseudohemiculter
dispar from Nam Ngay (a tributary of Nam Ou, itself a tributary
of the Mekong Basin) in Phongsali, northern Laos, and noted
it to be, "possibly introduced". Subsequently, nevertheless,
Kottelat (2009) did not include P. dispar in the list of fishes of
Nam Ou. Rainboth et al. (2012) reported P. dispar from Nam
Ou Basin in Laos, as well as Pseudohemiculter sp. from Luang
Prabang, Laos. Pseudohemiculter dispar is readily distinguished
from Hemiculterella macrolepis by having 15–17 branched
anal-fin rays (vs. 13–14 in H. macrolepis) and 47–50 lateralline scales (vs. 42–46) (Chen et al., 1998; Kottelat, 2001a),
in addition to the spinous last simple dorsal-fin ray. During
our field surveys in 2007–2013, P. dispar (or another species
of Pseudohemiculter) was not collected from the Mekong,
whereas H. macrolepis was commonly seen in the Nam Ou
Basin of northern Laos.
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B

last simple dorsal-fin ray not
spinous, at least its tip soft and
flexible (soft part easy to be
broken)

C

dorsal fin

44–46 lateral-line scales

D

8–10 gill rakers
on 1st gill arch

13–14 branched
anal-fin rays
sharp keel from anus
to pelvic-fin base

A) Marketed fish (Luang Prabang, Laos, photo: KS); B and C) NUOL-P 4382 (photo: TP); D) NUOL-P 2996 (photo: TP)

Family: Cyprinidae (FC: 102)

A market in Nambak, Luang Prabang, Laos; yellow arrow indicates Hemicluterella macrolepis (photo: KS)
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B
Macrochirichthys macrochirus (Valenciennes, 1844)
Family: Cyprinidae (FC: 102)
Size: 80 cm SL (Kottelat, 2001a: 59).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; Chao Phraya Basin and Sundaland.
Notes: A slender, large-sized silvery cyprinid fish, found in
large rivers. It is still frequently seen at fish markets in the
Mekong region (photos A and B), although Kottelat (2001a:
58) noted "becoming rare and locally extinct in many parts...
mainly as a result of overfishing".
Macrochirichthys is a monotypic genus, comprising only M.
macrochirus. Its slender, well compressed body, minute scales,
and upturned mouth readily distinguish M. macrochirus from
the other Mekong cyprinids.

F

scales minute, more than
100 lateral-line scales

dorsal fin on
posterior part
of body

C

D
black spot at
caudal-fin base

mouth
upturned

E

sharp keel from
throat to anus
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A and B) Marketed fish, not preserved (Savannakhet, Laos, photo: KS); C) marketed fish, not preserved (Ratanakiri, Cambodia, photo: KS); D–F) IFREDI-P 2644 (photo: PT)

A

Luang Prabang, Laos, where Luciocyprinus striolatus was collected (photo: KS)
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Luciocyprinus striolatus Cui & Chu, 1986
Family: Cyprinidae (FC: 102)
Size: 150 cm SL (Kottelat, 2001a: 59).
Distribution: Mekong Basin in China (Yunnan) and Laos.
5–8 narrow black stripes on body at least in adult
(more conspicuous in preserved specimen)

NUOL-P 4444 (lower lobe of caudal fin is damaged, photo: TP)

Notes: A slender, large-sized silvery cyprinid fish, found in
large rivers with a swift current. It was currently categorized as
"Endangered" in the IUCN Red List of Threatened Species in
2011. The photographed specimen shown here is a young fish,
collected from the Nam Ou Basin (a tributary of the Mekong)
in Luang Prabang, northern Laos (see above photograph).
Luciocyprinus was considered as monotypic, known only
by L. longsoni from Xi Basin in China and northern Vietnam
(Mai, 1978; Kottelat, 1983; Cui & Chu, 1986), until Cui & Chu
(1986) described an additional species L. striolatus from the
Chinese Mekong. Kottelat (1998: 38) subsequently recorded
L. striolatus from the Nam Theun Basin (a tributary of the
Mekong) of central Laos, although he latter noted that it "has
been observed in three of main Mekong tributaries in Laos:
Nam Ou, Nam Kading and Xe Kong" (Kottelat, 2009: 21).
Luciocyprinus striolatus resembles the congener L. longsoni,
but has 78–89 lateral-line scales (vs. 90–103 in L. longsoni),
40–46 predorsal scales (vs. 32–40), 58 total vertebrae (vs.
52–54) and 5–8 longitudinal stripes on the upper part of body in
adult (vs. single broad stipe only). Its slender head with a long
and pointed snout readily distinguishes this fish from the other
Mekong cyprinids.

snout long and
pointed

scales small, 78–89 lateral-line scales
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Prey Veng, Cambodia, where Thryssocypris tonlesapensis was collected (photo: KS)
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Thryssocypris tonlesapensis Roberts & Kottelat, 1984
Family: Cyprinidae (FC: 102)
Distribution: Mekong Basin in Cambodia and Vietnam.
Notes: An elongated anchovy-like cyprinid fish, found in large
rivers and lakes (e.g., Tonle Sap Lake/River and the adjacent
Mekong mainstream). In the Vietnamese Mekong, this fish
was collected by small trawl nets from large rivers. The above
photograph shows seining at shallow water around the bank of
mainstream Mekong in Prey Benh, Cambodia, where several
specimens of Thryssocypris tonlesapensis were collected (see
also photograph on the right page).
Thryssocyoris comprises 4 species from Southeast Asia. Of
these, only a single species T. tonlesapensis is known from the
Mekong Basin. It is readily distinguished from the other Mekong
cyprinids by having unique combination of characteristics including the elongate body with a broad bright silvery mid-lateral
stripe, dorsal-fin origin situated behind a vertical line through
anal-fin origin, and a black spot at the caudal-fin base.
A similar congener Thryssocypris wongrati, recently described
from lower Chao Phraya Basin in Thailand by Grudpan & Grudpan (2012), differs from T. tonlesapensis by having 37–40 lateralline scales (vs. 42–26 in T. tonlesapensis) and 39–41 vertebrae
(vs. 43 or 44) (Grudpan & Grudpan, 2012). The other 2 speceis, T.
smaragdinus and T. ornithostoma, are known only from western
Borneo (Roberts & Kottelat, 1984).

A

B

C
broad silvery stripe
on midlateral body
dorsal fin origin situated
body elongate and
behind a vertical through
compressed
anal-fin origin

D
belly rounded, without keel

82

black spot at
caudal-fin base

A) CTU-P 69 (photo: KS); B) IFREDI-P 3292 (photo: PT); C and D) IFREDI-P 4448 (Photo: PT)

Size: 6.4 cm SL (Roberts & Kottelat, 1984: 147).

Thryssocypris tonlesapensis, just after captured at the site shown in the photograph (top) on the left page (photo: KS)
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Upper Nam Ngum Basin in Vientiane, Laos
(specimens not preserved; photo: BP)

Percocypris tchangi (Pellegrin & Chevey, 1936)
Family: Cyprinidae (FC: 102)
Size: 21.2 cm SL (Shan et al. in Yue et al., 2000: 50, as Percocypris pingi retrodorsalis).
Distribution: Mekong Basin in China (Yunnan) and Laos.
Notes: The right photograph was taken at the upper reaches of
the Nam Ngum Basin (a large tributary of the Mekong) in 2009
by B. Praxaysombath (NUOL). Although the specimens were
not preserved, these fishes can be identified as Percocypris
tchangi, judging from their characteristic appearance including:
robust and moderately elongated body, pointed snout, relatively
small mouth, projecting lower jaw, small eyes, 2 pairs of
distinct barbels (not confirmable in this photograph), dorsalfin origin closer to caudal-fin base than to the eye, and a broad
black stripe on the midlateral body.
This species was also recorded from the upper Mekong in
Yunnan by Cui & Chu (1990), Shan et al. in Yue et al. (2000) and

Aaptosyax grypus Rainboth, 1991

lower jaw projecting beyond snout

2 pairs of barbels

dark midlateral stripe

Roberts (2001) as Percocypris retrodorsalis, a junior synonym
of P. tchangi (see Kottelat, 2001b: 35). In order to confirm the
identification, voucher specimens are urgently needed. The area,
where these photographed specimens were collected, is determined as a prospective site for dam construction.

A

small young

B

head of preserved specimen

Size: 91.6 cm SL (Tomoda, 2011: 238).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: A large-sized, highly threatened cyprinid fish, found
in large rivers of the middle Mekong (Vientiane of Laos to
Thailand and northern Cambodia). Despite its large size and
peculiar appearance, this fish had not been well recognized
scientifically until Rainboth (1991) described it as a new genus
and species. Aaptosyax grypus appears to be the most threatened
freshwater fish in the Mekong; it was categorized as "Critically
Endangered" in the IUCN Red List of Threatened Species" in
2011. The recent drastic decline of its population size is perhaps
due to dam construction and excessive gill netting (Rainboth,
1996b). During our field surveys in 2007–2013, no specimen
of this fish was captured. Photographed specimens shown
here were collected from Banghiang River (a tributary of the
Mekong) in Savannakhet of Laos in 1999 (A) and from the
Mekong in Ubon Ratchathani of Thailand (B and C) in 2001.
This large cyprinid fish, growning to 1.3 m (presumed to be
TL) and over 30 kg (Roberts, 1993: 37), is readily distinguished
from the other Mekong cyprinids by having a well-developed
adipose eyelid covering one-third of the eye, a conspicuous
knob at the tip of the lower jaw, a distinct s-bend upper jaw
(at least in adult), and 74–85 pored lateral-line scales. The
shape of its jaws is somewhat similar to that of some species
of Opsariichthys (next page), but fishes of Opsariichthys are
much smaller (up to 25 cm SL), and have fewer lateral-line
scales (66 or fewer) and larger anal fin [morphological data
of Opsariichthys follows Chen & Chu in Chen et al., 1998
(as Zacco and Opsariichthys) and Hosoya in Nakabo, 2013].
Juvenile and young of A. grypus may be confused with a
common silvery cyprinid Raiamas guttatus, but the former has
smaller jaws and many more lateral-line scales (see also R.
guttatus, next page).
A brief anatomical and ecological note of Aaptosyax grypus
were given by Tomoda (2011). He reported that his 916 mm
specimen, collected from Khong Chiam of southern Laos at the
end of November–December, had about 8,800 small (1 mm in
diameter), red eggs. According to him, a fisherman in Khong
Chiam explained that the fish spawns on shallow ford rocks.
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conspicuous
knob at tip of
lower jaw

s-bend upper jaw

adipose eyelid
well developed

C

74–85 lateral-line scales

Roberts (1993a: 49) noted that large fish of A. grypus appears
in Lee Pee of southern Laos at the end of December, possibly
for upstream reproductive migration.

A) A fresly-collected young fish from the Laotian Mekong (photo: Akihisa Iwata): B) one of UNMF (photo: KS); C) one of UNMF specimens (photo: CG)

Family: Cyprinidae (FC: 102)
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Opsariichthys bidens Günther, 1873

?Exotic

Family: Cyprinidae (FC: 102)
Size: 16 cm SL (Kottalat, 2001a: 63).

A

male

Distribution: Mekong Basin in northeastern Laos; central and
nortehrn Vietnam, China, Korea, and the Far East Russia.

several dark bluish bars on
midlateral body in adult male

B

cloese up of head

conspicuous knob
at tip of lower jaw

jaws extending posteriorly
beyond a vertical through
anterior margin of eye

C

female

40–44 lateral-line scales

anterior branched rays of
anal fin elongate in adult

A and B) NUOL-P 5335 (photo: TP); C) NUOL-P 5304 (photo: TP)

Notes: A medium-sized silvery cyprinid fish, found in the upper
reaches of rivers. Kottelat (2001a: 63) recorded this species
from "Northeastern Laos" (with no definite statement on its distribution in the Mekong), and we collected many specimens
from the upper reaches of the Nam Ngum Basin (a tributary of
the Mekong) in Xiangkhouang Province of northeastern Laos in
2012. The occurrence in the Mekong is possibly due to artificial
introduction; actually the upper reaches of the Nam Ngum Basin
in Xiangkhouang faces the upper reaches of the Cả Basin, which
flows to Gulf of Tonkin through northern Vietnam.
Nguyễn & Nguyễn (2000) reviewed the fishes of Opsriichthys in Vietnam, and recognized 5 species; 4 of them (O.
bea, O. dienbienensis, O. hieni, and O. songmaensis) are
hitherto known only from Vietnam, whereas the remaining one,
O. bidens, is widely distributed in East Asia, northern Vietnam
and northeastern Laos. Kottelat (2013c: 130, 155), however,
regarded O. dienbienensis and O. songmaensis as questionable
synonyms of O. bidens, and O. hieni as a questionable synonym
of Rasbora steineri. Subsequently Nguyễn et al. (2011) described 3 new additional species from Vietnam, but all of these are
unavailable due to the lack of the holotype designation (Kottelat,
2013c: 130); Kottelat (2013c: 130) also considered that the 3
species of Nguyễn et al. (2011) are possibly conspecific with O.
bidens.
The specimens from Nam Ngum agree well with O. bidens
in Chen & Chu in Chen et al. (1998) and Nguyễn & Nguyễn
(2000).

A

Raiamas guttatus (Day, 1870)
Family: Cyprinidae (FC: 102)
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; Malay Peninsula and westward
to Myanmar and northeastern India.
Notes: A relatively large-sized, silvery cyprinid fish, commonly found in swift streams and rivers. The small specimen (photo
E) is somewhat similar to sympatric Opsarius koratensis
(next page), but it has much larger jaws and a dusky marking
on the lower lobe of the caudal fin. The large specimen has
many small dusky spots on the head and body (distinct in the
preserved specimen).
Fishes of Raiamas are known from both African and Asian
continents, although monophyly of the genus is controversial
by recent molecular and morphological researches (Tang et
al., 2010; Liao et al., 2012). Two similar-looking species (R.
bola and R. guttatus) are known from Asia, and, of these, only
a single species R. guttatus is found in the Mekong. Raiamas
guttatus is readily distinguished from R. bola (known from
India to Myanmar) by having 44–48 lateral-line scales (vs.
85–95 in R. bola).

B

C

black marking
on lower lobe
of caudal fin

jaws large,
extending well
beyond a level of
hind margin of eye

small young

D
E
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A) NUOL-P 3926 (photo: TP); B–D) IFREDI-P 2753 (photo: PT); E) IFREDI-P 1492 (photo: PT)

Size: 28 cm SL (Kottelat, 2001a: 76).
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Opsarius koratensis (Smith, 1931)
Family: Cyprinidae (FC: 102)

A

Size: 7.2 cm SL (Kottelat, 2001a: 65).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia; Chao Phraya Basin.

Opsarius pulchellus (Smith, 1931)
Family: Cyprinidae (FC: 102)

15–18 predorsal scales

body slender

B

tubercles on ventral
surface of lower jaw minute and
clustered, not forming regular rows

32–36 lateral-line
scales

C

A

A and B) NUOL-P 559 (photo: VV); C) IFREDI-P 1527 (photo: PT)

Notes: A medium-sized silvery cyprinid fish, found in freshwater rivers and streams. It is common in moderately swift and
clear or slightly turbid waters.
Generic assignments of fishes of Opsarius tentatively
follow Kottelat (2013c), although monophyly of the genus is
not supported by recent studies on the molecular phylogeny
(e.g., Tang et al., 2010).
Two species of Opsarius are known from the Mekong: O.
koratensis and O. pulchellus. Both of these species have a
characteristic dark barred pattern on the midlateral body [may
be indistinct in freshly-collected fish (see photograph of next
page)]. Opsarius koratensis resembles sympatric congener
O. pulchellus (below), but usually it has a more slender body,
fewer scales, clustered and more minuter tubercles on the
ventral surface of the lower jaw, and minor differences in
coloration as shown in the right photographs. The dark bars
on the body are usually shorter and slightly fewer than those
of O. pulchellus. The male of this species does not represent a
conspicuous nuptial color as in O. pulchellus.

male

Size: 10.5 cm SL (Kottelat, 2001a: 65).
Distribution: Mekong Basin in Cambodia, Thailand, Laos, and
China (Yunnan); Chao Phraya Basin, northern Vietnam, and Nam
Ma Basin in Laos.

B female

21–25 predorsal scales

C female

tubercles on ventral
surface of lower jaw larger,
forming some regular rows
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body relatively
deep

37–43 lateralline scales

A and B) NUOL-P 1901 (photo: VP); C) NUOL-P 2562 (photo: TP)

A stream in Luang Prabang, Laos, where a large male of Opsarius pulchellus
was collected (photo: KS)

Notes: A medium-sized species of silvery ciprinid fish, found
in rivers and streams. It is sympatrically found with the congener
Opsarius koratensis (above), but it appears to prefer more swift
and clear waters. The photograph below shows a small hill
stream in northern Laos, where the large male of this species
was collected. See also "Notes" of O. koratensis, above.

Opsarius koratensis, just after collected (Kratie, Cambodia, photo: KS)
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A

3 long, dark bluish stripes,
extending anteriorly to
anterior part of body

Devario gibber (Kottelat, 2000)

B

Family: Cyprinidae (FC: 102)
Size: 6.5 cm SL (Kottelat, 2001a: 49).
Distribution: Mekong Basin in central and southern Laos (and
?northern Cambodia).
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C

2 pairs of
short barbels

bony infraorbital process
absent or very small (may be
well developed in large male)

only a single dark blue
vertical bar behind head

9–10 branched
dorsal-fin rays

D

34–36 lateralline scales

(11–?) 12–14
branched analfin rays

developed infrorbial process (like, e.g., D. acrostomus and D.
pullatus), we regard it as an intraspecific variation.
Rainboth's (1996b: 73, pl.III, fig. 24) record of Danio aequipinnatus (= Devario aequipinnatus) from the Cambodian Mekong
needs to be confirmed based on the voucher specimen(s); his
photograph of it is based on an aquarium specimen (N. So and P.
Thach, pers. comm.). Taxonomic status of Devario aequipinnatus,
originally described from "Upper Assam," is still ambiguous
(Fang, 1997: 297–298); a similar striped species D. gibber was
expected to occur in northern Cambodia by Kottelat (2000: 40).

A and C) NUOL-P 5223 (photo: TP); B) NUOL-P 2506; D) NUOL-P 4883 (photo: CG)

Notes: A medium-sized, deep-bodied species of danios, found
in fast flowing clear streams.
The generic assignment of danios follows Kottelat (2013c).
Danios of the genus Devario were placed in the genus Danio
by several researchers (e.g., Fang & Kottelat, 1999), but were
separated as a distinct genus by Fang (2003). In the Indochinese
Mekong, 12 species of Devario were hitherto known (Kottelat,
2001a, 2020b, 2020c): D. acrostomus, D. apopyris, D. chrysotaeniatus, D. fangfangae, D. gibber, D. kysonensis, D. laoensis,
D. leptos, D. pullatus, D. cf. quangbinhensis, D. salmonata, and
D. subviridis. Of these, at least 3 species (D. gibber, D. laoensis,
and D. salmonata) were collected during our field surveys in
2007–2013.
We collected numerous specimens of striped species of
Devario, provisionally identified here as D. gibber, from the
Mekong Basin in central (Nam Ngum Basin in Xiangkhouang
Province) and southern Laos (Savannakhet, Champasak, and Xekong provinces). In this region, 6 similar-looking striped Devario
are hitherto known (Kottelat, 2000, 2001a, 2020c): D. acrostomus
(from Nam Leuk Basin, Vientiane), D. fangfangae (from Nam
Kading Basin, Bolikhamxai), D. gibber (from southern Laos),
D. pullatus (from Nam Ngiep Basin, Saysomboune), D. cf.
quangbinhensis (from Xe Bangfai Baisn, Khammouan), and
D. subviridis (from Xe Bangfai, Khammouan). We identified
our specimens as D. gibber, since these have 9–10 branched
dorsal-fin rays, 11–13 branched anal-fin rays, 34–36 lateralline scales, moderately deep caudal peduncle (less than 1.6
times longer than deep), and, when alive or freshly collected,
3 bluish stripes on body that are not modified into a reticulated
pattern anteriorly; according to Kottelat (2000, 2001a, 2020c),
D. acrostomus has fewer branched anal-fin rays (9–10½), D.
fangfangae has a more slender caudal peduncle (1.7–2.0 times
longer than deep), D. pullatus has 10½–11½ branched dorsalfin rays, 33 or 34 lateral-line scales, and a dark grey to black
midlateral stripe, and D. cf. quangbinhensis has a contrasted
pattern of 5 stripes that is modified into a reticulatied pattern
anteriorly in adults, and D. subviridis has 6½–9½ branched
dorsal-fin rays, 10½–13½ branched anal-fin rays, and dark
brown stripes with greenish iridescence on body. Although
some large males of the Nam Ngum specimens have a well-
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Devario laoensis (Pellegrin & Fang, 1940)
Family: Cyprinidae (FC: 102)

dark bluish stripe before a level of dorsal-fin origin
interrupted and forming short vertical bars

Size: 5.3 cm SL (Kottalat, 2001a: 49).
Distribution: Mekong Basin in northern Laos and Thailand.
Notes: A medium-sized, deep-bodied species of danio, found
in swift clear streams. The photographed specimens shown here
were collected from Luang Prabang Province, northern Laos.
Of 12 species of Devario known from the Mekong, D. laoensis resembles D. apopyris (lacking a lateral line on the body),
D. leptos (more slender species with 7 and 11 branched dorsal
and anal-fin rays, respectively), and D. salmonatus (below) by
having a series of some or more short dark-blue vertical bars (or
blotches) in front of the midlateral stripe on the body. Other 8
species of Devario from the Mekong, viz. D. chrysotaeniatus, D.
acrostomus, D. fangfangae, D. gibber, D. kysonensis, D. pullatus,
D. cf. quangbinhensis, and D. subviridis, lack the distinct dark
barred pattern on the anterior part of the body, except for a dark
bar or spot just behind the head (see, e.g., Kottelat, 2020c).

2 pairs of
short barbels

8–9 branched
dorsal-fin rays

B
12–14 branched
anal-fin rays

lateral line complete (34–
36 lateral-line scales)

A) NUOL-P 4574 (aquarium photo, photo: KS); B) NUOL-P 4576 (photo: TP)

A

Devario salmonata (Kottelat, 2000)
Family: Cyprinidae (FC: 102)
Size: 4.5 cm SL (Kottelat, 2001a: 49).
Distribution: Mekong Basin in Bolaven Plateau of Laos.

no barbels

31–33 lateral-line scales

preserved spciemen

midlateral body with 7–9 short
vertical dusky bars anteriorly,
horizontal stripe posteriorly

7–8 branched
dorsal-fin rays

11–13 branched
anal-fin rays
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NUOL-P 4803 [photos: CG (right 2) and KS (left)]

Notes: Its slender body with a dark bluish barred pattern
(usually indistinct in the freshly-collected specimen with silvery
sheen) is a characteristic of this species within the Indochinese
species of Devario. Devario salmonata resembles a species of
Brachydanio (next page) in body shape, but lacks barbels.

CYPRINIDAE

Brachydanio albolineata (Blyth, 1860)
Family: Cyprinidae (FC: 102)
Size: 3.5 cm SL (Kottelat, 2001a: 47).

body relatively deep
(see B. roseus, below)

Notes: A small slender danio, found in fast-flowing clear
streams, flowing into the middle and lower reaches of the
Indochinese Mekong. This fish is commonly found in the
aquarium fish trade, and is known as "Pearl danio".
The generic assignment of danios follows Kottelat (2013c).
Two species of Brachydanio, viz., B. albolineata and B. roseus,
are known from the Indochinese Mekong. Brachydanio albolineata resembles B. roseus (below), but differs in body shape
and coloration (see photos).

distinct striped
pattern on body
lateral line incomplete,
with 5–7 pored scales

IFREDI-P 3402 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Malay Peninsula, Sumatra, and westward to Myanmar.

Brachydanio species from Koh
Kong, Cambodia (photo: KS)

The similar-looking congener, shown in the left photograph,
apparently replaces B. albolineata in the coastal side of the
Cardamom range of Cambodia and Phú Quốc Island of Vietnam;
judging from its longer stripes on the side of the body, it is
possibly identical to B. kerri or B. pulchra; the latter (B. pulchra)
was hitherto regarded as a junior synonym of B. albolineata
(Kottelat, 1989a: 6, 2001a: 47; Fang & Kottelat, 2000: 153–154)
or a valid species of Brachydanio (Kottelat, 2013c: 83).

Brachydanio roseus (Fang & Kottelat, 2000)
Family: Cyprinidae (FC: 102)
Size: 3.7 cm SL (Kottelat, 2001a: 49).
Distribution: Mekong Basin in central and northern Laos,
Thailand (southward to Nong Khai Province), and northeastern
Myanmar.
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body relatively slender
(see B. albolineatus,
above)

lateral line incomplete,
with 9–10 pored scales

no distinct stripes

body plain pinkish
with bluish sheen

NUOL-P 3054 (photo: TP)

Notes: Another common small danio, known from clear streams
and adjacent small shallow pools found in the upper reaches of
the Indochinese Mekong. Like B. albolineata (above), B. roseus
is commonly found in the aquarium fish trade, and it is known as
"Rose danio" or "Rosy danio".
Brachydanio roseus is fairly similar to the other Mekong
congener B. albolineata (above), but has a more slender body
with no distinct striped pattern. These two species appear to be
distributed allopatrically in the Mekong.

IFREDI-P uncatalogued (photo: PT)

CYPRINIDAE

Luciosoma setigerum (Valenciennes, 1842)
Family: Cyprinidae (FC: 102)
Size: 21 cm SL (Kottelat, 2001a: 59).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins.
Notes: A medium-sized, slender species of cyprinid fish,
found in large rivers. The IUCN Red List of Threatened Species
categorized this fish as "Least Concern" in 2019, but noted it
as, "rare in the Mekong basin"; actually, we have not confirmed
any specimens of Luciosoma setigerum from the Mekong in
our field surveys since 2007, until the photographed specimen
shown here was collected from a large river in Ratanakiri,

northeastern Cambodia in 2015.
Fishes of Luciosoma are slender active swimmers, having an
elongated and pointed snout, a relatively large mouth extending
posteriorly well behind a vertical line through anterior margin
of the eye, usually 2 pairs of barbels, and dorsal-fin origin at the
posterior half of the body. The genus comprises 5 species confined
to Southeast Asian countries (e.g., Roberts, 1989), and, of these,
2 species, viz. L. bleekeri (below) and L. setigerum, are known
from the Mekong. Luciosoma setigerum resembles L. bleekeri in
general appearance, but it has distinct black submarginal stripes
on the dorsal and ventral lobes of the caudal fin.

Luciosoma bleekeri Steindachner, 1878

B

Family: Cyprinidae (FC: 102)
Size: 21 cm SL (Kottelat, 2001a: 59).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins.
Notes: A medium to large-sized slender cyprinid fish,
found in large rivers. It is much more common than the other
similar-looking congener Luciosoma setigerum (above) in the
Indochinese Mekong. See also "Notes" of L. setigerum, above.

D

C

dorsal fin on posterior
half of body
snout pointed

caudal fin with many
small dusky dots

young

2 pairs of relatively
long barbels
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A) IFREDI-P 4635 (photo: PT); B) IFREDI-P 588 (photo: PT); C) IFREDI-P 1617 (photo: KS); D) IFREDI-P 4265 (photo: PT)

A

Esomus metallicus, seen at shallow temporal water in a paddy field (Luang Prabang Province, Laos, photo: JWRC)

CYPRINIDAE
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CYPRINIDAE
Esomus metallicus Ahl, 1924
Family: Cyprinidae (FC: 102)

A

Size: 5.5 cm SL (Kottelat, 2001a: 50).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Salween basins and Malay Peninsula.

B

maxillary barbel
extremely long
(true of all Esomus)

C

anal fin slightly behind dorsal
fin (true of all Esomus)

pectoral fin
moderately long,
but not reaching
to anus (see also
photo in left page)

D

A and B) CTU-P 861 (photo: LXT); C) IFREDI-P 2095 (photo: PT)

Notes: A small, slender cyprinid fish, abundantly found near
the water surface in paddy fields, irrigation canals, ponds
and in other various shallow standing waters throughout the
Indochinese Mekong.
Fishes of Esomus are easily identified from the other Mekong
cyprinids by having extremely long maxillary barbel. They
might be mis-identified as small-sized rasboras with a black
stripe on the midlateral body [e.g., Rasbora borapetensis (p.
97) and R. paviana (p. 101)], but they are readily distinguished
from the rasboras by the dorsal-fin origin which is well behind
the midbody (vs. around midbody in rasboras), as well as by the
long maxillary barbel (vs. barbels are absent). At least 2 species
of Esomus are known from the Mekong: E. metallicus and E.
longimanus (below). Of these, E. metallicus, which is much more
common than E. longimanus in this area, can be distinguished
from the latter by having non-fimanentous pectoral-fin ray (see
"Notes" of E. longimanus).
Although the caudal fin of Esomus metallicus is typically
transparent or yellowish, the fin of a population seen at Ubon
Ratchathani of Thailand was tinged a reddish orange color
(photo D), like Rasbora borapetensis.

Esomus longimanus (Lunel, 1881)
Family: Cyprinidae (FC: 102)
Size: 8 cm SL (Kottelat, 2001a: 50).

Notes: A similar-looking species with the congener Esomus
metalicus (above), but appears to be much less common; it
was categorized as "Data Deficient" in the IUCN Red List of
Threatened Speceis in 2012. Although it had been recorded
from various localities, we were only able to collect this fish
from a very restricted area of Cambodia during our field surveys
in 2007–2013.
Some researchers stated that Esomus longimanus has a fainter
and narrow dark line on the side, whereas the black midlateral
stripe is prominent in E. metallicus (e.g., Rainboth et al., 1996b:
73; Kottelat, 2001a: 50). The vividness of pigmented patterns is,
however, darastically changed depending on the fish condition
even in E. metallicus (see photographs of E. metallicus, above),
and all of our Cambodian specimens of E. longimanus present a
conspicuous black stripe on the midlateral body (see right photographs). Sakda Arbsuwan, Prachya Musikasinthorn (RLIKU),
and Phanara Tach (IFReDI) will re-describe this poorly-known
species.

IFREDI-P 2753 (photo: PT)

Distribution: Mekong Basin in Cambodia (and ?Laos, ?Thailand, and ?Vietnam); Chao Phraya Basin (but many of these
records must be re-confirmed).

pectoral fin very long, reaching
anal fin in adult
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CYPRINIDAE
Leptobarbus rubripinna (Fowler, 1937)

A

Family: Cyprinidae (FC: 102)
Size: "half of a meter" (Smith, 1945: 122, presumed to be TL,
as L. hoevenii).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Mae Khlong and Chao Phraya basins.

Ubon Rachathani Province, Thailand (photo: KU)
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B

C

adult

young

pelvic, anal and
caudal fns reddish

narrow black stripe on midlateral body
in juveniles and young

D

juvenile

A and B) IFREDI-P 1837 (photo: PT); C) UNMF 363 (photo: CG); D) IFREDI-P 4308 (photo: PT)

Notes: A large-sized, robust cyprinid fish, found in rivers and
floodplains. It is sometimes found in the local markets, but is not
so popular as food fish in the Indochinese countries. Smith (1945:
122) reported, "When large fruit capsules of the chaulmoogratree (Hydnocarpus) fall into the stream..., the fish gorges
itself on the parenchyma and seeds and is reported to become
intoxicated and to behave in a peculiar manner. Its flesh then is
said to be poisonous to human beings." Rainboth (1996b: 74)
also mentioned "Eating flesh of the fish at this time can cause
nausea in humans." The photograph below shows aggregation
of L. rubripinna in the river near a temple in the Ubon Ratchathani, Thailand; at the location, it is prohibit to catch the fish,
and visitors feed the fish bait (e.g., small pieces of bread).
This species was previously confused with the congener
Leptobarbus hoevenii, restricted to the Sundaic region. We
here follow Tan & Kottelat's (2009: 39–40) proposal that true
L. hoevenii is not conspecific with the Indochinese species, L.
rubripinna. According to Tan & Kottelat (2009), L. rubripinna
differs from L. hoevenii in having: a broad midlaeral stripe on
its body (vs. absent in L. hoevenii); a rounded interorbital space
(vs. flattened); eyes located at mid-depth of head (vs. closer to
dorsal profile of the head); a shorter maxillary barbel, which
reaches to a vertical line through middle of eye (vs. extending
beyond a vertical line through the posterior margin of eye);
orange or red pelvic and anal fins (vs. dark gray).
The juvenile (photo D) resembles some species of Rasbora
with a black stripe on midlateral body (see, e.g., p. 97 and 101).

CYPRINIDAE
Rasboras' taxonomy

Rasbora micros (Kottelat & Vidthayanon, 1993)
Family: Cyprinidae (FC: 102)

Rasboroides and Sundadanio, are grouped within the monophyletic Rasbora; although R. daniconius + Pectenocypris
korthausae form a sister group of all other Rasbora, Tang et al.
(2010: 205) left the issue unresolved since the exact position of
these 2 species in the tree is still controversial. Kottelat (2013c)
and Tan & Armbruster (2018) appear to disagree with generic
assignment of Tang et al. (2010); they recognized Boraras, Brevibora, Kottelatia, Rasbora, Rasbosoma, Trigonopoma, and Trigonostigma as distinct genera. Nevertheless, the phylogenetic
relationships shown by Tang et al. (2010) suggested that Rasbora and Trigonopoma of Kottelat (2013c) and Tan & Armbruster (2018) are non-monophyletic in each. Owing to our
premature understanding about the relationships of rasboras, we
tentatively placed all these rasboras in Rasbora, as Tang et al.
(2010) did.

A
A and B) NUOL-P 1266 (photo: KS); C) IFREDI-P 3343 (photo: PT)

Rasboras are small to medium-sized cyprinids, which are found
in the South and Southeast Asia. Due to their brilliant coloration, ideal size, and peaceful habits, rasboras are very popular
among the aquarium hobbyists.
Since Brittan's (1954) revisional work, the taxonomy of
rasboras has been drastically updated. Many additional species
were described as new from various localities, and the formerly
recognized rasboras were recently splitted into several distinct
genera outside Rasbora (Kottelat & Vidthayanon, 1993; Kottelat & Witte, 1999; Liao et al., 2009). Examples of these
genera include: Brevibora, Boraras, Kottelatia, Parluciosoma,
Rasboroides, Rasbosoma, Sundadanio, Trigonopoma, and Trigonostigma. The recent molecular analysis of this group (Tang
et al., 2010), however, revealed that these rasboras (exept for
Rasbora daniconius), once assigned to all of these genera but

Size: 1.3 cm SL (Kottelat, 2001a: 40, as Boraras micros).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: An extremely diminutive rasbora, usually found in
marshes, swamps, ponds, and backwaters of slow-flowing rivers
around submerged aquatic vegetation.
Rasbora micros, as well as R. urophthalmoides (below)
and 4 other diminutive rasboras, viz., R. brigittae (known from
southern Borneo), R. maculatus (peninsular Malaysia and
Sumatra), R. merah (western and southern Borneo), and R.
naevus (peninsular Thailand), was assigned to a distinct genus
Boraras (e.g., Kottelat & Vidthayanon, 1993; Kottelat, 2001a;
Liao et al., 2009; Conway & Kottelat, 2011; Kottelat, 2013a);
we tentatively follow the generic assignment of Tang et al.
(2010) (see also the above column, "Rasboras' taxonomy").
Rasbora micros is readily distinguished from R. urophthalmoides by having a black spot (rather than a longitudinal stripe)
at the midlateral trunk.

3 black spots
on body

B
C

A
Rasbora urophthalmoides Kottelat, 1991
Family: Cyprinidae (FC: 102)
Distribution: Mekong Basin in Cambodia, and Vietnam; Chao
Phraya and Meklong basins, Malay Peninsula, and Sumatra.
Notes: Another diminutive rasbora, found in clear marshes,
swamps and silent turbid waters around submerged aquatic
vegetation in freshwater creeks. It was categorized as "Near
Threatened" in the IUCN Red List of Threatened Species in
2011. Due to its brilliant coloration, it is also known as popular
aquarium fish.
Rasbora urophthalmoides is very common in lowland areas
of the Vietnamese Mekong, but it is easy to be overlooked due to
its diminutive size. Its characteristic exclamation-mark-like black
pigmented pattern is often indistinct in the specimens collected
from turbid waters, and this may lead to misidentification.

A and B) CTU-P 2648 (photo: KS); C) IFREDI-P 4560 (photo: PT)

Size: 1.8 cm SL (Kottelat et al., 1993: 48).

B

exclamation-mark-like
(!-shaped) pattern on body

C
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Rasbora espei Meinken, 1967
Family: Cyprinidae (FC: 102)

A

Size: 2.5 cm (Rainboth, 1996: 77, presumed to be TL).
Distribution: ?Mekong Basin in Cambodia; southeastern Thailand, coastal basins west to Cardamom Range of Cambodia, and
Phú Quốc Island of Vietnam.
Notes: A small handsome species of rasboras, found in ponds
and swamps with dense aquatic vegetation. Rainboth (1996b:
77) included this species in his book of fishes of the Cambodian
Mekong, and, after that, he mentioned it was "Recorded from
Cambodia in Kottelat (1985)." Kottelat's (1985) record was, however, not based on the Mekong specimen(s), but on fish from
coastal streams in southwestern Cambodia (Kottelat, 1989).
During our field surveys in 2007–2013, any specimens of this
species were not collected from the Mekong. The photographed
specimens shown here were collected from the Phú Quốc Island,
off southwestern coast of the Mekong Delta, where the species
is common in peat swamps; it co-occurs with Rasbora pauciperforata, below. We also collected several specimens of R. espei
from coastal basins west of the Cardamom Range, Cambodia.
This species, as well as 4 related species [viz., R. heteromorpha
(Malay Peninsula and Sumatra), R. hengeli (Sumatra and Borneo),
R. somphongsi (Meklong Basin in Thailand), and R. truncata
(Malay Peninsula)], were placed in a distinct genus Trigonostigma
by Kottelat & Witte (1999) and Tan (2000); their generic assignment was followed by some other researchers (e.g., Liao et al.,
2009; Tan & Armbruster, 2018). Fishes of Trigonostigma are,
however, deeply nested within the monophyletic Rasbora of
Tang et al. (2010); to recognize Trigonostigma as valid causes an
excessive split in the remnant rasboras. See also column on p. 95.

Rasbora pauciperforata Weber & de Beaufort,

B

narrow diagonal black
band just behind head

narrow triangular
black mark on body

C

body tinged with orange

A) Non-Mekong fish, one of CTU-P specimens (Phú Quốc Island, of Vietnam, aquarium photo: KS); B and C) non-Mekong specimen,
CTU-P 4298 (Phú Quốc Island of Vietnam, photo: LXL)

CYPRINIDAE

A

Family: Cyprinidae (FC: 102)
Size: 5 cm SL (Kottelat et al., 1993: 47).
Distribution: ?Mekong Basin in Cambodia; Phú Quốc Island of
Vietnam, coastal basins west to Cardamom Range in Cambodia,
southern Thailand, Malay Peninsula, Sumatra, and Borneo.
Notes: A slender, small-sized species of rasbora, found in
peat swamps with dense aquatic vegetation. Rainboth (1996b:
78) included this fish in his book of fishes of the Cambodian
Mekong, but, like the case in Rasbora espei (above), his record
appears to be erroneous. We could not confirm it during our
field surveys in the Mekong in 2007–2013. The photographed
specimens shown here were collected from the Phú Quốc Island,
off southwestern coast of Vietnam, where this fish is common in
peat swamps; it co-occurs with Rasbora espei.
Vasil'eva & Vasil'eva (2013) described Rasbora vietnamensis
from Phú Quốc Island of Vietnam. We provisionally concur with
Kottelat's (2013c, as Trigonopoma pauciperforata) decision that
R. vietnamensis is a possible synonym of R. pauciperforata.
Liao et al. (2009: 5) conducted a phylogenetic analysis of
rasboras based on the morphological characters, and described
a new genus Trigonopoma for 2 species formerly assigned to
Rasbora, viz., R. pauciperforata and R. gracilis. The phylogenetic relationships of rasboras shown by Liao et al. (2009),
however, do not agree with the molecular analysis of Tang et
al. (2010); for example, Trigonopoma of Liao et al. (2009),
subsequently accepted by Kottelat (2013c) and Tan & Armbruster
(2018), is not the monophyletic in phylogenetic relationships as
shown by Tang et al. (2010). See column on p. 95.
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B

reddish orange
to gold stripe

C

lateral line incomplete,
with 5–10 pored scales

black midlateral stripe from
snout to caudal-fin base

A) Non-Mekong fish, one of CTU-P specimens (Phú Quốc Island of Vietnam, aquarium photo: KS); B and C) non-Mekong
specimen, CTU-P 4299 (Phú Quốc Island of Vietnam, photo: KS)

1916

CYPRINIDAE

Rasbora borapetensis Smith, 1934
Family: Cyprinidae (FC: 102)

A) An aggregation around water surface (Kien Svai, Cambodia, photo: KS); B) IFREDI-P 2518 (photo: PT); C) IFREDI-P 1777 (photo: KS)

A

black midlateral
stripe on body

B

Size: 4.0 cm SL (Kottelat, 2001a: 76).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins and norhern Malay
Peninsula.

Rasbora rubrodorsalis Donoso-Buchner &
Schmidt, 1997

Family: Cyprinidae (FC: 102)

dorsal fin hyaline
black speckles usually
absent below black
mid-lateral stripe

C

lateral line incomplete
(with 6–16 pored scales)

black speckles usually
present below black midlateral stripe

Size: 3.3 cm SL (Kottelat, 2001a: 78).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya and Meklong basins.
Notes: A small-sized rasbora, commonly found in paddy fields,
irrigation canals, ditches, and ponds. It is sometimes seen in
aquarium fish trade as a popular ornamental fish. "Rasbora sp. cf.
beauforti" of Rainboth's (1996b: 76, pl. IV, fig. 31) is identical to
this species. See also "Notes" of similar-looking species Rasbora
borapetensis, above.

caudal fin tinged
with red basally

black midlateral
stripe on body
dorsal and caudal
fins tinged with
red basally
IFREDI-P 2523 (photo: PT)

Notes: A small-sized rasbora, commonly found in various kinds
of standing or slow-flowing water habitats, including paddy
fields, irrigation canals, small creeks, swamps, and ponds. This
fish is sometimes sympatrically found with the similar-looking
congener Rasbora rubrodorsalis (below), but it is much more
abundant. It is also commonly seen in aquarium fish trade, by its
common name "blackline rasbora" or "redtail rasbora". The above
photograph (photo A) shows an aggregation of R. borapetensis,
gathering around bait powder at the water surface.
Its conspicuous black stripe from behind head to the caudal-fin
base and reddish areas on the basal part of the caudal fin readily
distinguish R. borapetensis from the other Mekong congeners,
except for R. rubrodorsalis. When alive or freshly collected,
R. borapetensis is easily separated from similar-looking R.
rubrodorsalis by having hyaline dorsal fin (vs. basal part of
dorsal fin reddish in R. rubrodorsalis). The reddish markings
are faded in the preserved specimen, but R. borapetensis can be
distinguished from R. rubrodorsalis by the following characters:
usually no black speckles below the black mid-lateral stripe (vs.
black specles usually present in the latter); snout slightly pointed
(vs. relatively rounded).

lateral line incomplete
(with 4–10 pored scales)
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CYPRINIDAE
Rasbora amplistriga Kottelat, 2000
Family: Cyprinidae (FC: 102)
Size: 3.4 cm SL (Kottelan, 2001a: 76).
Distribution: Mekong Basin downstream from Khone Falls
of Laos and Cambodia; small coastal basins of southeastern
Thailand.

eye extremely large

broad dusky midlateral
stripe (indistinct in this
specimen)

IFREDI-P 1106 (photo: PT)

Notes: A small-sized rasbora, found in forest streams. It was
previously confused with Rasbora paucisqualis of the Malay
Peninsula (Siebert, 1997b), until Kottelat (2000: 50) separated
it as a distinct species.
Its stubby body with a few large scales is similar to Rasbora
hobelmani and R. dorsinotata (below), both of which are known
from the upper Mekong. Rasbora hobelmani and R. dorsinotata,
however, have a narrower dusky color mid-lateral stripe, which
terminates as a rounded spot at the caudal-fin base (vs. a broad
dusky colored midlateral stripe, which does not terminate as an
enlarged spot in R. amplistriga) and smaller eye. In addition, R.
dorsinotata is readily distinguished from R. amplistriga by its
dusky blotch at the distal tip of the dorsal fin (vs. absent in R.
amplistriga and R. hobelmani).
The photographed specimen shown here was collected from
Stung Treng Province of northern Cambodia; it agrees well with
the original description of R. amplistriga (Kottelat, 2000), except
for a much fainter dusky midlateral stripe on body. We suppose
that its fainter color pattern may be due to environmental factors.

scales on body large
(24–26 lateral-line scales)

A

Rasbora dorsinotata Kottelat, 1988
Family: Cyprinidae (FC: 102)
Distribution: Mekong Basin in central and northern Laos and
northern Thailand.
Notes: A medium-sized rasbora, found in slow-flowing small
streams. Photographed specimens shown here were collected
from Vang Vieng of northern Vientiane, Laos.
Combination of its deep body and black blotch at distal part
of dorsal fin readily distinguishes this species from all other
rasboras in the Mekong. Rasbora atridorsalis (next page) also
has the black dorsal-fin blotch, but is more slender species,
with a black midlateral stripe extending onto caudal fin.
Rasbora dorsinotata was first described from Chiang Rai
of northern Thailand (Kottelat in Kottelat & Chu, 1988a: 315),
and subsequently recorded from Luang Namtha Province of
northern Laos (Kottelat, 2000b: 86, 2001a: 76). Identification
of our specimens from central Laos as R. dorsinotata is provisional, because these represent minor differences in coloration
from the specimens in its original description. Namely, R.
dorsinotata in Kottelat & Chu (1988a) and Kottelat (2001a)
has a distinct black midlateral stripe on body, whereas not in
our specimens (even in preserved condition); also, Kottelat &
Chu (1988a: 316–317) noted that R. dorsinotata has a reddish
caudal fin when alive, but it was yellowish in our specimens.
Schematic illustration of similar congener R. hobelmani, also
known from the upper Mekong, is shown below. The species
is quite similar to R. dorsinotata, but it lacks a black dorsal-fin
blotch.
Schematic illustration of
Rasbora hobelmani
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B

C

5 transverse scales
above lateral line

dusky blotch at tip
of dorsal fin

D
dark bluish midlateral stripe, ended at
a large spot on caudal-fin base

A) Lao specimen (not preserved; aquarium photo: JWRC); B and D) NUOL-P 4952 (photo: TP); C) NUOL-P 4928 (photo: TP)

Size: 6.1 cm SL (one of NUOL-P 4955).

CYPRINIDAE

Family: Cyprinidae (FC: 102)
Size: 8.2 cm SL (Kottelat, 2001a: 76).

6 transverse scales
above lateral line

Distribution: Mekong Basin in northern Laos and China
(Yunnan).
Notes: A medium-sized rasbora, found in fast-flowing hill
streams. The photographed specimen shown here was collected
from Luang Prabang Province, northern Laos.
It resembles Rasbora dorsinotata (left page) by having a
dusky blotch at distal tip of dorsal fin, but has more slender body
(vs. deep in R. dorsinotata), black midlateral stripe extending
onto median caudal-fin rays (vs. not extending onto caudal fin)
and 6 transverse scales above lateral line (vs. 5). The black stripe
on body may be indistinct when alive or fresh, but is vivid in
preserved specimen (see photographs, right).

Rasbora sp. (cf. atridorsalis)
Family: Cyprinidae (FC: 102)

alcohol-preserved
specimen

A

Size: 7.5 cm SL (one of NUOL-P 4906).
Distribution: Mekong Basin in central and southern Laos.
Notes: A medium-sized rasbora, collected from Vientiane and
Savannakhet provinces of Laos.
This fish is very similar to Rasbora atridorsalis (above), and
possibly conspecific. It can be distinguished from R. atridorsalis
by having no distinct black blotch on dorsal fin and a broader
black stripe on the caudal fin. The photographed specimens of
Rasbora atridorsalis of Kottelat (1998: 50, fig. 75, Xe Bangfai
in central Laos) and Rasbora aff. atridorsalis of Kottelat (2011a:
20, fig. 15, Xe Kong in southern Laos) appear to be identical to
this species.

B

6 transverse scales
above lateral line

C

alcohol-preserved
specimen

no black blotch at distgal
tip of dorsal fin

black midlateral stripe on body
extending onto caudal fin
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A) Lao specimen (not preserved; aqiarium photo: JWRC); B) NUOL-P 4914 (photo: PT); C) one of NUOL-P 2552
(preserved specimen, photo: KS)

dark bluish midlateral stripe on body
extending onto caudal fin (vivid in
preserved specimen, below)

Rasbora atridorsalis Kottelat & Chu, 1988

NUOL-P 4651 [photo: TP (freshly-collected specimen) and KS (preserved specimen)]

black blotch at distal
tip of dorsal fin

A lot of Rasbora sp. (cf. daniconius), sold at a market in Siem Reap near Tonle Sap Lake, Cambodia (photo: KS)
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CYPRINIDAE
Rasbora sp. (cf. daniconius)
Family: Cyprinidae (FC: 102)

A

Size: 10.3 cm SL (Kottelat, 2001a: 76).

Notes: A medium- to large-sized rasbora, commonly found in
slow-flowing rivers, irrigation canals, and reservoirs.
This species has long been identified as Rasbora daniconius
in the Mekong (e.g., Rainboth, 1996b; Kottelat, 2001a: 76, fig.
178), and it is easily distinguished from the other congeners
in this basin by its conspicuous black stripe from snout to the
distal end of the middle rays of caudal fin.
Silva et al. (2010: 46) examined the specimens of Rasbora
daniconius from southern Bengal (type locality of the species),
and revealed that the rasboras previously identified as R. daniconius possibly comprises a number of distinct species. The
Mekong specimens have complete lateral line, and differs from
the Bengal specimens possessing incomplete lateral line with
11–19 pored scales (Silva et al., 2010: 46). Kottelat (2011a:
20) noted, "The identity of the Mekong population is not yet
fully cleared but it seems it is an unnamed species." We follow
Kottelat's recognition tentatively, and here treat it as Rasbora sp.
(cf. daniconius).

Rasbora paviana Tirant, 1885
Family: Cyprinidae (FC: 102)

B

black midlateral stripe from
tip of snout to caudal fin

lateral line complete,
extending to caudalfin base

C

A) NUOL-P 430 (photo: VP); B) NUOL-P 2908 (photo: TP); C) IFREDI-P 2265 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
distribution in the other basins is currently uncertain, due to its
taxonomic confusion (see "Notes", below).

A

Size: 7.5 cm SL (Kottelat, 2001a: 78, as Rasbora paviei).

Notes: A medium-sized striped rasbora, commonly found in
various kind of habitats, e.g., streams, rivers, lakes, and reservoirs.
It is readily distinguished from the other Mekong rasboras
by having its moderately slender, silvery body with a blackish
blue midlateral stripe, that terminates as a large rounded spot at
the caudal-fin base. It somewhat resembles R. dorsinotata (p.
98) in the shape of midlateral stripe, but it has a more slender
body and no dusky blotch at tip of dorsal fin. Rainboth (1996b:
79) noted, "Individuals from high-gradient upland streams have
a much darker stripe and often black tip of caudal fin lobe."
Another example of putative variants is shown in the photo
C; this fish, collected together with many additional similarlooking specimens from an upland lake in Ratanakiri Province
of Cambodia, represents the strong yellowish sheen on the head
and body, and has the long pelvic fin, which almost reaches the
anal fin when adpressed.
This species were once confused with Rasbora sumatrana
(e.g., Kottelat, 1989), which is actually restricted in Sumatra
(Kottelat, 2005). Rasbora paviei is an incorrect spelling of
Rasbora paviana (see Kottelat, 2005)

blackish stripe ended
as a large rounded spot
at caudal-fin base

B

C

?variant
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A) IFREDI-P 2330 (photo: PT); B) CTU-P 3213 (photo: LXT); C) IFREDI-P 1417 (photo: KS)

Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Phú Quốc Island of Vietnam, coastal basins west
to Cardamom Range in Cambodia, Chao Phraya and Meklong
basins, and northern Malay Peninsula.

CYPRINIDAE
Rasbora tornieri Ahl, 1922
Family: Cyprinidae (FC: 102)
Size: 12 cm SL (Kottelat et al., 1993: 48).

A

Distribution: Mekong Basin in Cambodia and Vietnam; lower
Chao Phraya Basin.

B

distance between hind margin of eye and
dorsal-fin origin (a) subequal or a little
longer than distance between dorsal-fin
origin and hypural end (b)
i.e., (a) > (b)
=
(a)
(b)

C
body slender, its depth
20.8–25.0% of SL

A

caudal fin orange or reddish
orange, with a narrow dusky
posterior margin

A and C) IFREDI-P 3620 (photo: PT); B) IFREDI-P 3624 (photo: PT)

Notes: One of 4 similar-looking silvery rasboras, commonly
found in large rivers of the lower Mekong; the other 3 are R.
myersi (below), R. aurotaenia (next page), and R. dusonensis
(not found in the Mekong). Some of these species are often
collected syntopically, particularly in the Mekong Delta, but
Rasbora tornieri appears to be less common than R. myersi
(below) and R. aurotaenia (next page) in this region.
Following the redefinition by Ng & Kottelat (2013a) of these
4 similar-looking rasboras, the photographed specimens shown
here can be identified as R. tornieri by having relatively slender
body and an orange caudal fin with a narrow dusky colored
posterior margin (vs. caudal fin bright yellow with a bold black
posterior margin in R. dusonensis, and a deeper body and a
caudal fin bright yellow with or without a bold black posterior
margin in R. aurotaenia). It may be confused with a slender
specimen of Rasbora aurotaenia, but can be distinguished
by having orange caudal fin (vs. yellowish in R. aurotaenia)
and more sharply-contrasted dusky colored midlateral stripe
(overlapped by a silvery stripe when alive or freshly collected)
on body (vs. midlateral stripe on body indistinct).
The scientific names of these 4 silvery rasboras in Southeast
Asia have previously been confused (see Ng & Kottelat, 2013).
For example, according to Ng & Kottelat (2013a), the "R. dusonensis" of Kottelat (1991, 2001a) and Kottelat et al. (1993) is
R. myersi, the "R. dusonensis" of Rainboth (1996b: 77, pl. 5,
fig. 34) is R. tornieri, the "R. tornieri" of Rainboth (1996b, pl.
6, fig. 41) is R. aurotaenia, and the "R. tornieri" of Vidthayanon
(2008:65, fig. 75) is likely to be identified as R. aurotaenia.

young

Rasbora myersi Brittan, 1954
Family: Cyprinidae (FC: 102)
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, Sumatra, and
Borneo.
Notes: A common, large-sized silvery rasbora, usually found
in medium to large rivers with a slow current.
The taxonomy of some silvery rasboras, including R. myersi,
has been in a state of flux (see "Notes" in R. tornieri, above).
The species identification here follows Ng & Kottelat, 2013a).
This species, R. myersi, was previously misidentified as R.
dusonensis (known from the Malay Peninsula, Sumatra, and
Borneo; see Ng & Kottelat, 2013a) by some previous researchers
(e.g., Kottelat, 1991, 2001a; Kottelat et al., 1993).
Rasbora myersi resembles R. aurotaenia and R. tornieri,
but it differs slightly more anteriorly-arranged dorsal fin and a
silvery caudal fin, typically not tinged with red or yellow.

B

distance between hind margin of eye
and dorsal-fin origin (a) shorter than
caudal fin silvery
distance between dorsal-fin
(rather than yelloworigin and hypural end (b)
ish or orange)
i.e., (a) < (b)
(a)
(b)

C

body plain silvery
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A) NUOL-P 1193 (photo: VP); B and C) NUOL-P 697 (photo: VP)

Size: 12 cm SL (Kottelat, 2001a: 78).

CYPRINIDAE
Rasbora aurotaenia Tirant, 1885
Family: Cyprinidae (FC: 102)
Size: 11.8 cm SL (Kottelat, 2001a: 76).

A

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.

distance between hind margin of eye and
dorsal-fin origin (a) subequal or a little
longer than distance between dorsal-fin
origin and hypural end (b)
i.e., (a) > (b)
=
(a)
(b)

C
body deep, its depth
25.0–27.0% of SL

caudal fin yellowish, sometimes
with a conspicuous bold black
posterior margin

A) IFREDI-P 730 (photo: PT); B and C) NUOL-P 1188 (photo: VP)

B

Processed silvery rasbora, probably Rasbora aurotaenia (Phnom Penh, Cambodia, photo: KS)

Notes: A large-sized silvery rasbora, sympatrically found with
the similar R. myersi and/or R. tornieri (p. 102).
The taxonomy of the silvery rasboras in mainland Southeast
Asia has been in a state of flux, and the species names shown
here follow those of Ng & Kottelat (2013). Rasbora aurotaenia
is easily distinguished from R. myersi by its yellowish caudal
fin and a slightly more posteriorly-arranged dorsal fin (like R.
tonireri). Amongst the Mekong rasboras, R. aurotaenia is the
most similar to R. tornieri in general appearances, and it is often
difficult to differentiated (see "Notes" of R. tornieri, p. 102).
Rasbora septentrionalis (not shown in this book), which is
known from the Mekong in northern Laos and Yunnan, also
resembles this species in the body shape and coloration. Kottelat
(2001a: 78) noted that R. septentrionalis is unique within the
Laotian species of Rasbora (including R. aurotaenia) by having
"dark grey mid-lateral stripe, which is more intense posteriorly,
and continues to a small black spot at the base of the median
caudal rays." This pattern is, nevertheless, sometimes also found
in R. aurotaenia; usually it is not obvious in the freshly collected
specimens with a silvery sheen on body, but it is much more
pronounced in the preserved specimens. Judging from Kottelat's
(2000, 2001a) accounts, these 2 species appear to be separated
based on the position of the dorsal-fin origin, i.e., closer to the
caudal-fin base than to the eye in R. aurotaenia, whereas it is
closer to the eye in R. septentrionalis (like R. myersi).
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A reservoir with dense aquatic vegetation in Savannakhet, Laos, where Rasbora spilocerca was abundantly seen (photo: KS)
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Rasbora spilocerca Rainboth & Kottelat, 1987
Family: Cyprinidae (FC: 102)

A

Size: 2.6 cm SL (Kottelat, 2001a: 78).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

Schematic illustration of
Rasbora caudimaculata
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B

black spots on dorsal
and anal fins

C

narrow black mid-lateral
stripe on body

large black blotch
at caudal-fin base

a black blotches on
middle of each lobe
of caudal fin

A) IFREDI-P 4341 (photo: PT); B and C) IFREDI-P 4344 (photo: PT)

Notes: A small-sized rasbora, commonly found around dense
vegetation in swamps, ponds, and reservoirs. Due to its attractive
collor pattern, this species is popular and commonly seen in
aquarium fish trade (as "Dwarf scissortail rasbora").
This fish resembles Rasbora trilineata (next page) in general
appearances, but readily distinguished by its smaller size, large
black blotch at the caudal-fin base, as well as by black spots on
the dorsal and anal fins. Liao et al. (2009) placed this fish in
their monotypic new genus Rasbosoma. Their generic concept
is not followed here (see column in p. 95).
Kottelat (1989a: 11) and Rainboth (1996b) recorded another
scissortail rasbora, Rasbora caudimaculata (see schematic
illustration, below), from the lower Mekong. It also has distinct
black blotches on the caudal fin, although the black blotches
are at the terminal of the caudal-fin lobes (vs. subterminal in
the other 2 species). Rasbora caudimaculata is a large-sized
species (grows to 12 cm SL), having a reddish or orange caudal
fin. Rainboth (1996b: 76) noted that R. caudimaculata is "Not
a common species, with apparently localized populations." The
records of R. caudimaculata from the Mekong, however, appear
to need confirmation; this species was not included in the list of
fishes of the "Greater Mekong Ecosystem" by Rainboth et al.
(2012). During our field surveys in 2007–2013, we could not
collect any specimens of R. caudimaculata from the Mekong.

A

B

Rasbora trilineata Steindachner, 1870
Family: Cyprinidae (FC: 102)
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya and Mae Klong basins, Malay Peninsula, Sumatra,
and Borneo.

no black spots on
dorsal and anal fins

no distinct black
blotch at caudalfin base

C

Pseudorasbora parva (Temminck & Schlegel,
1846)

Exotic

Family: Cyprinidae (FC: 102)
Size: 8 cm SL (Kottelat, 2001a: 78).
Distribution: Mekong Basin in China (Yunnan) and Laos (all
introduced); originally distributed in the Russian Far East, eastern
China, Korea, and Japan; also introduce to Europe.
Notes: A small-sized cyprinid fish, found in slow-flowing
rivers, canals, swamps, and ponds. It is presumed to be artificially
introduced from Chinese waters to the Mekong (e.g., accidentally
mixed within the fry of aquaculture fishes), but Welcomme &
Vidthayanon (2003: 25) noted that it "may represent an extension
of its natural range." The photographed specimens shown here
were collected from the upper Nam Ngum Basin (a tributary of
the Mekong) in Xiangkhouang Province, central Laos.
Despite its similarlity in general appearances (its generic
name Pseudorasbora means "false rasbora"), this fish is distantly
related to rasboras within the family, and it is placed in the other
subfamily Gobioninae (Banarescu & Nalbant, 1973; Hosoya,
1986; Yang et al., 2006). The other gobionin genera recorded
from the Mekong are Hemibarbus (p. 147) and Abbottina (not
shown in this book, see Vidthayanon & Kottelat, 1995).

D

a pair of subterminal
black blotches on
caudal fin

narrow black mid-lateral
stripe on body

A

male

mouth superior

B
a narrow longitudinal
black stripe from snout
to caudal-fin base in
young and female

C

female

32-36 lateral-line scales
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A) NUOL-P 5360 (photo: TP); B) NUOL-P 5305 (photo: TP); D) NUOL-P 5310 (photo: TP)

Notes: A medium-sized rasbora, commonly found in, e.g.,
irrigation canals, streams, slow-flowing rivers, and reservoirs.
Likewise similar congener Rasbora spilocerca (left page),
this species is commonly found in the aquarium fish trade as
"Scissortail rasbora." See "Notes" of R. spilocerca.

A and C) IFREDI-P 2085 (photo: PT); B) NUOL-P 1195 (photo: VP)

Size: 6 cm SL (Kottelat, 2001: 78).

Flooded plain at Kratie, Cambodia, where Amblypharyngodonchulabhornae was abundantly seen (photo: KS)
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CYPRINIDAE
& Kottelat, 1990

Family: Cyprinidae (FC: 102)

A and B) CTU-P 856 (photo: LXT); C) IFREDI-P 2294 (photo: PT); D) Lao specimen (not preserved, aquarium photo: JWRC)

Amblypharyngodon chulabhornae Vidthayanon
A

Size: 3.8 cm SL (Kottelat, 2001a: 38).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and northern Malay Peninsula.
Notes: A small cyprinid fish with minute scales on the body,
commonly found (and locally abundant) in standing or slowflowing shallow waters, e.g., irrigation canals, and paddy fields.
The body is subtranslucent with a silvery midlateral stripe and
a viridescent sheen when alive or fresh (photos A, B and D),
but it immediately turns to cloudy after death (photo C).
Four of the 5 species of Amblypharyngodon are distributed
in the area from India eastward to Myanmar, and the remaining
one, Amblypharyngodon chulabhornae, is known only from
the Indochinese region (Vidthayanon & Kottelat, 1990). None
of the other similar cyprinids are found in the Mekong, except
for Thynnichthys thynnoides (below), which grows to a much
larger size.
This species was named in honour of H.R.H. Princess Chulabhorn Mahidol of Thailand (Vidthayanon & Kottelat, 1990).

scales minute

B

lateral-line incomplete,
with 6–7 pored scales
upper lip absent

7 branched
dorsal-fin rays

D
C

Thynnichthys thynnoides (Bleeker, 1852)

A

Family: Cyprinidae (FC: 102)
Size: 20 cm SL (Kottelat, 2001a: 83).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, Sumatra, and
Borneo.

upper lip absent
scales minute
(57–60 lateralline scales)

A and B) IFREDI-P 1682 (photo: KS); C) NUOL-P182 (photo: KS)

Notes: A medium-sized silvery cyprinid fish with minute scales
on the body, found in large rivers.
South and Southeast Asian cyprinid genus Thynnichthys
comprises about 4 similar-looking species. Of these, T. thynnoides is the only species found in the Indochinese region. By
having the relatively deep and compressed body with minute
scales, this species is readily distinguished from the other cyprinids in the region, except for species of Hypophthalmichthys (next
page) with a ditinct abdominal keel (vs. absent in Thynnichthys)
and much smaller scales on the body. Small specimens are fairly
similar to Amblypharyngodon chulabhornae (above), but they
differ in having a black spot just behind gill opening (vs. absent in
A. chulabhornae) and 8 branched dorsal-fin rays (vs. 7).

8 branched
dorsal-fin rays

Savannakhet, Laos (photo: KS)

B
no abdominal keel
black spot just behind
gill opening (at least
in small specimens)

C small young
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Various cultured fish (including Hypophthalmichthys molitryx, indicated by yellow arrows), sold at a temporary market beside
a road in Vientiane, Laos (photo: KS)

CYPRINIDAE

Hypophthalmichthys molitrix (Valenciennes,
1844)

Exotic

Family: Cyprinidae (FC: 102)
Distribution: Introduced to Mekong Basin in Laos, Thailand,
Cambodia, and Vietnam; originally distributed in China and
Russia, and now introduced elsewhere in the world.
Notes: A cultivated Chinese cyprinid fish, commonly known
as "silver carp". It is abundantly found in fish markets throughout the Indochinese region, but it is not common in the natural
rivers/lakes.
A similar congener, Hypophthalmichthys harmandi, is known
from northern Vietnam (Red River Basin) and Hainan Island. It
differs from H. molitrix by having 77–88 lateral-line scales (vs.
91–124 in H. molitrix) and 15 branched anal-fin rays (vs. 11–
14) (Chen in Chen et al., 1998). See also "Notes" of H. nobilis
on the next page.

scales minute (91–124
lateral-line scales)

B

sharp keel from anus to throat

D

E
108

C

A

A and C) CTU-P 5337 (photo: HVM); B) IFREDI-P 1365 (photo: PT); D and E) Cambodian specimen (not preserved, photo: KS)

Size: at least 100 cm SL (Kottelat, 2001a: 54)

CYPRINIDAE
Hypophthalmichthys nobilis (Richardson, 1845)

Exotic

Family: Cyprinidae (FC: 102)
Size: 100 cm SL (Kottelat, 2001a: 54).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam (all introduced); originally distributed in China, and now
introduced elsewhere in the world.

scales minute

CTU-P 2707 (photo: LXT)

Notes: Another introduced species of Hypophthalmichthys,
commonly known as "bighead carp"; frequently found in the
market (much less common than Hypophthalmichthys molitrix
in the Indochinese Mekong region), but, like H. molitrix, it is not
common in natural rivers/lakes. Photographed specimen shown
here was collected from a canal connected to the Hau River (a
distributary of the Mekong) in Cần Thơ, Vietnam in 2009.
This fish resembles Hypophthalmichthys molitrix (left page)
in general appearance, but it is easily distinguished by its
shorter ventral keel, which does not extend anteriorly beyond
the base of the pelvic fin; the coloration is typically darker than
H. molitrix.

sharp keel from anus
to pelvic-fin base

A
Ctenopharyngodon idella (Valenciennes, 1844)

B

Exotic

Family: Cyprinidae (FC: 102)
Size: 80 cm SL (Kottelat, 2001a: 43).
Distribution: Mekong Basin in Laos, Cambodia, and Vietnam
(all introduced); originally distributed in China and Russia, and
now introduced elsewhere in the world.
rounded head with
broad interorbital space

dorsal-fin base short

C

no barbels

A–C) CTU-P 5335 (photo: HVM); D) IFREDI-P 5456 (photo: PT)

Notes: Another cultivated Chinese carp, commonly known
as "grass carp" (named in reference to its food habits). In the
Indochinese Mekong, this species is less common in both fields
and markets. The specimen in photos A–C was purchased at a
local market in Bến Tre of Vietnam, whereas the other (photo
D) was captured by casting net from Stung Treng of Cambodia.
Among the fish in the top photo of the left page, Ctenopharyngodon idella is also seen at the left end. Its elongated body, rounded
head with a broad interorbital space, moderately large scales, and
a short-based dorsal fin may help to distinguish C. idella from the
other Mekong cyprinids.

37–42 lateral-line scales

D

Head of non-Mekong fish
of Ctenopharyngodon idella
(Osaka, Japan, photo: KS)
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CYPRINIDAE

A
Catlocarpio siamensis Boulenger, 1898
Family: Cyprinidae (FC: 102)

head large, its length
ca. 30–40% of SL

9 branched
dorsal-fin
rays

Size: 250 cm SL (Kottelat, 2001a: 42).

Notes: A gigantic species, commonly known as "Giant Carp";
found in large rivers, but enters small canals and adjacent ponds
in its early life stages. The specimen in photo C was collected
from a temporal pond for semi-cultured Barbonymus gonionotus,
and the other ones in photos D–E were collected from a small
canal at the plains in southern Cambodia. A large fish in the
photos A, F, and G (over 1 m SL) was sold at a fish market in
Ubon Ratchathani of Thailand in December 1993. Recently
the large individuals become quite rare, and this species was
categorized as "Critically Endangered" in the IUCN Red List of
Threatened Species in 2011. Small fish are sometimes found in
aquarium fish trade.
This is the largest cyprinid fish in the World, and it is reported,
"Fish up to 3 meters have undoubtedly been caught in the Menam
Chao Phraya in earlier years" (Smith, 1945: 136, presumed to be
TL). Catlocarpio is similar to an Indian-subcontinental cyprinid
genus Gibelion (next page) in general appearance, in particular
the big head and relatively deep body, but it differs in having 9
branched dorsal-fin rays (vs. 14–16 in Gibelion) and 4 pharyngeal
teeth in a single row on each side (vs. 10 teeth arranged in 3 rows)
(Boulenger, 1898: 450; Smith, 1945: 136).

G
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B

young

fins reddish in small specimen,
turned to blackish in large
specimen (see photo A, above)

C

D

F

small young

juvenile

E

juvenile

A and F–G) Thai specimen (not preserved, photo: KS); B) CTU-P 117 (photo: LXT); C) IFREDI-P uncatalogued (phoro: KU); D–E) IFREDI-P 4218 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Chao Phraya and Meklong basins.

CYPRINIDAE
Gibelion catla (Hamilton, 1822)

Exotic

Family: Cyprinidae (FC: 102)

A

Size: 120 cm SL (Talwar & Jhingran, 1991: 163, as Catla
catla).

Notes: A large exotic cyprinid fish, introduced from India
or Bangladesh to Indochina on the late 70's for aquaculture
purpose (Welcomme & Vidthayanon, 2003). The fish in photo
A was taken from Tonle Sap Lake of Cambodia, whereas the
other (photo B) is from Ubon Ratchathani, Thailand.
Gibelion is a monotypic genus, comprising G. catla; Catla
is a junior synonym (Yang et al., 2012; Kottelat, 2013a). Large
fish of Gibelion catla are somewhat similar to Catlocarpio
siamensis (left page), but the former is readily distinguished
from the latter by having longer-based dorsal fin with 14–16
branched rays (vs. 9 branched rays in Catlocarpio) and 10
pharyngeal teeth arranged in 3 rows on each side (4 teeth in a
single row) (Boulenger, 1898: 450; Smith, 1945: 136). Recent
molecular analysis suggested that Gibelion is placed in, and is
regarded as a junior synonym of, Labeo (pp. 171–172) (Yang
et al., 2012).

Acheilognathus deignani (Smith, 1945)

14–16 branched
dorsal-fin rays

body deep

B

68.7 cm SL

40–43 lateral-line scales

A) IFREDI-P uncatalogued (photo: PT); B) UNMF 6557 (photo: CG)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietam (all introduced); originally distributed in India, Nepal,
Bangladesh, Pakistan, and Myanmar.

A

Family: Cyprinidae (FC: 102)
Size: 5.2 cm SL (Kottelat, 2001a: 36).

Notes: A deep-bodied, strongly compressed cyprinid fish,
known from clear sreams with moderate current.
Three species of bitterlings were hitherto recorded from the
Indochinese Mekong (Kottelat, 1989a, 1998, 2001a, 2009), viz.
Acheilognathus deignani, A. barbatulus, and Rhodeus laoensis.
Of these, Acheilognathus deignani resembles the congener
A. barbatulus, spreading from China to the Mekong Basin in
northern Laos (Welcomme & Vidthayanon, 1999: 24), in having
complete lateral line (vs. incomplete with only 6–8 pored
scales in Rhodeus laoensis). According to Kottelat (2001), it
can be distinguished from A. barbatulus by its blunt snout (vs.
relatively pointed in A. barbatulus).
The bitterlings typically represent a distinct sexual dimorphism
in coloration during their nuptial season; the nuptial color of
males is much more pronounced and colorful than that of females.
This is also true of Acheilognathus deignani, judging from the
photograph reported as this species by Kottelat (2009: 26, fig.
10). His photographed specimen, presumed to be male with
nuptial color, shows the following: body gray dorsally, becoming
paler ventrally, with broad green tint at the midlateral side; a pink
vertical band just behind gill opening, continuing with a narrow
pinkish area on the ventralmost area of the abdomen; iris pinkish,
with a small dusky color mark above the pupil; pectoral fin dull
orange; ventral fin blackish gray, with a narrow pale pink anterior
margin; anal fin blackish gray, with narrow pale pink distal
margin; dorsal and caudal fins dark gray, tinged distally with
white. Kottlat's specimen was collected from the Nam Ou River (a
tributary of the Mekong) in February, 2009 (Kottelat, 2009: 11).
The bitterlings are well-known by their remarkable reproductive strategies; namely, the bitterlings inject their eggs into
the live mussels, and the eggs and larvae are cared in the host

body deep and highly
compressed
snout
blunt

11–12 branched
dorsal-fin rays

B
lateral-line complete
(33–35 lateral-line scales)
juvenile and young
has a black spot
at anterior part of
dorsal fin

C

10–11 branched
anal-fin rays

juvenile

mussels. Kottelat (2009: 26, fig. 11) showed a photograph of an
unidentified species of freshwater mussels, probably used as a
host by Acheilognathus deignani.
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A) NUOL-P 3403 (photo: TP); B) NUOL-P 3408 (photo: TP); C) NUOL-P 3852 (photo: TP)

Distribution: Mekong Basin in northern Laos; northern Vietnam.

A small turbid freshwater canal at Đồng Tháp, Vietnam, where many fish of Puntioplites proctozysrton were collected by a
small trawl net (photo: KS)

CYPRINIDAE

Puntioplites proctozystron (Bleeker, 1864)
Family: Cyprinidae (FC: 102)
Size: 21 cm SL (Kottelat, 2001a: 72).
Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Chao Phraya Basin and Malay Peninsula.
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snout blunt (true of
all Puntioplites, and
thus not repeated
below)

no barbels (true of
all Puntioplites, and
thus not repeated
below)

last simple ray
of dorsal fin not
prolonged
(see also text)

serrae on hind margin of
last simple ray of anal fin

IFREDI-P 3636 (photo: PT)

Notes: A relatively large, deep-bodied and compressed silvery
cyprinid fish, found in large turbid rivers in lowland areas. In
the Mekong, Puntioplites proctozystron is particularly common
in Vietnam and Cambodia, whereas the similar-looking P.
falcifer (next page) is common in northern region (e.g., Laos).
Puntioplites is easily distinguished from the other deepbodied silvery cyprinid genera in the Mekong by its characteristic
"face" with a blunt snout and no barbels. Puntioplites comprises
4 similar-looking species, all of which are known from the
Indochinese Mekong: P. bulu, P. falcifer, P. proctozystron, and P.
waandersi. Two distinct subgroups are recognized; one has a row
of distinct serrae along the hind margin of the last simple ray of
the anal fin, whereas no serrae are developed on the last simple
ray of anal fin in the other subgroup. The former group, which
includes P. proctozystron and P. falcifer, is much more common
than the latter in the Indochinese Mekong. These 2 species are
similar in particular the small specimens, but, at least in large
adults, it is readily distinguished by the length of the dorsal fin
(see photographs shown here). The dorsal-fin prolongation in the
small specimen of P. falcifer is not so pronounced, and thus the
species is sometimes difficult to separate from P. proctozystron.
According to Kottelat (2001a: 72), P. proctozystron differs from
P. falcifer by having 17–22 serrae along the hind margin of the
last simple ray of the dorsal fin (vs. 28–36 in P. falcifer) at least
in specimens 6–15 cm SL. Kottelat (2001a) also noted that the
dorsal, anal and pelvic fins are dark gray in P. proctozystron (vs.
pale orange in P. falcifer), but this character is insufficient to
distinguish small specimens of these 2 species.

A
Puntioplites falcifer Smith, 1929
Family: Cyprinidae (FC: 102)
Size: 30 cm SL (Kottelat, 2001a: 72).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia.
Notes: Another species of Puntioplites with a row of distinct
serrae on the hind margin of the last simple ray of anal fin,
commonly found in large rivers. The dorsal fin is long in large
adult (as in the fish shown here), but not so long in the small
specimen. See "Notes" of P. proctozystron (left page).

last simple ray of
dorsal fin prolonged
(see P. proctozystron,
left page)

B

serrae on hind margin
of last simple ray of
anal fin

Puntioplites bulu (Bleeker, 1851)

A) Marketed fish, not preserved (Vientiane, Laos, photo: KS); B) NUOL-P 3486 (photo: TP)

CYPRINIDAE

Family: Cyprinidae (FC: 102)
Size: 30 cm TL [Rainboth, 1996b: 92 (for Mekong population)].

Notes: A species of Puntioplites with a smooth posterior margin
of the last simple ray of the anal fin; it was categorized as "Least
Concern" by the IUCN Red List of Threatened Species in 2019, but
appears to be threatened at least in the Mekong. The photographed
specimen was taken from local market at Kom Pong Cham Province, Cambodia in 2010 (possibly brought from Tonle Sap Lake).
Puntioplites bulu is similar to the congener P. waandersi
(not shown here) in sharing smooth posterior margin of the last
simple ray of the anal fin, but it differs by having many scales
with dark markings, which form irregularly-shaped vertical
bars on the body (vs. body plain silvery in P. waandersi), and
16 circumpeduncular scales (vs. 20) (Kottelat et al., 1993: 42).

several irregularlyshaped vertical dark
bars on body

last simple ray of
anal fin smooth
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One of IFREDI-P specimens (photo: KU)

Distribution: Mekong Basin in Cambodia (and ?Vietnam);
Malay Peninsula, Sumatra, and Borneo.

CYPRINIDAE
Scaphognathops bandanensis Boonyaratpalin

& Srirungroj, 1971

A

Family: Cyprinidae (FC: 102)
Size: 20 cm SL (IFREDI-P 1380).

snout acute; anterior margin
of lower jaw modified into a
sharp, nail-like cutting edge;
no barbels (true of
all Scaphognathops,
and not repeated
below)

5 branched
anal-fin rays

9 branched
dorsal-fin rays

B

lower jaw
moderately wide
(see also S.
stejnegeri, below)

Scaphognathops stejnegeri (Smith, 1931)
Family: Cyprinidae (FC: 102)

A

Size: 22.5 cm SL (Kottelat, 2001a: 79).
Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam.
Notes: Another common species of Scaphognathops, found
in large rivers; it is sympatrically seen with congeners, e.g.,
Scaphognathops bandanensis (above).
Scaphognathops stejnegeri is similar to S. bandanensis,
but it is easily distinguished by its narrow and pointed lower
jaw (vs. moderately wide in S. bandanensis), 13–15 branched
dorsal-fin rays (vs. 9) and 6 branched anal-fin rays (vs. 5). The
remaining congener, S. theunensis (not shown in this book;
known only from Nam Theun Basin in Laos), represents an
intermediate type between sympatric S. bandanensis and S.
stejnegeri. Namely, S. theunensis has a moderately wide lower
jaw (similar to S. bandanensis vs. narrow and pointed in S.
stejnegeri); 15 branched dorsal-fin rays (similar to S. stejnegeri
vs. 9 in S. bandanensis), and; 6 branched anal-fin rays (similar
to S. stejnegeri vs. 5 in S. bandanensis).

C

13–15 branched
dorsal-fin rays

B

D

lower jaw narrow and pointed (see
also S. bandanensis, above)
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6 branched
anal-fin rays

A) IFREDI-P 1379 (photo: PT); B) NUOL-P 1806 (photo: VP); C) Cambodian fish (not preserved, photo: KS); D) Lao fish (not
preserved, photo: KS)

Notes: A relatively large, deep-bodied, markedly compressed
silvery cyprinid fish, commonly found in large rivers.
Amongst the Mekong cyprinids, Scaphognathops is somewhat
similar to Barbonyms (pp. 116–117), Hypsibarbus (pp. 118–120),
and Puntioplites (pp. 111–113) in having deep and compressed
body with moderately large scales, but it has an acute snout, no
barbels, and the anterior margin of the lower jaw is modified
into a sharp, nail-like cutting edge. Scaphognathops comprises
3 similar-looking species (S. bandanensis, S. stejnegeri, and
S. theunensis), all of which are known only from the Mekong;
Scaphognathops mekongensis, described from the Lao Mekong
by Taki (1974b), is a junior synonym of S. bandanensis (see, e.g.,
Kottelat, 2013c). In fishes of the genus, the anterior margin of the
lower jaw is modified into a sharp, nail-like cutting edge, called
"horny sheath." Of these 3 species, S. bandanensis is peculiar
by having 9 branched dorsal-fin rays (vs. 13–15 in the other 2
congeners). The photograph on the next page shows freshlycollected specimens of S. bandanensis (left) and S. stejnegeri
(right), seen at a local market in
Savannakhet Province, Laos.
C

A) IFREDI-P 1380 (photo: PT); B) NUOL-P 1805 (photo: VP); C) Lao fish (not preserved, photo: KS)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

Marketed fish of 2 species of Scaphoganathops (Savannakhet, Laos, left: S. bandanensis, right: S. stejnegeri; photo: KS)

CYPRINIDAE
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CYPRINIDAE
Barbonymus altus (Günther, 1868)
Family: Cyprinidae (FC: 102)
Size: 16 cm SL (Kottelat, 2001a: 40).

C

pelvic, anal and
caudal fins reddish
or orange

no distinct submarginal
black streaks on caudal fin

B

juvenile

2 pairs of distinct
barbels (true of all
Barbonymus)

5 branched
anal-fin rays

Barbonymus schwanenfeldii (Bleeker, 1854)
Family: Cyprinidae (FC: 102)
Size: 34 cm SL (Kottelat, 2001a: 40).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, Sumatra, and
Borneo.
Notes: A large-sized silvery barb, found in large rivers; it is
appears to be not common in the Mekong. The fish of photos B
and C, representing the typical color pattern of caudal fin, was
collected from Chao Phraya Basin, where this fish is common.
Barbonymus schwanenfeldii is very similar to the congener B.
altus (above), and it is chiefly distinguished from the latter based
on the coloration of the caudal fin; namely, B. schwanenfeldii
has distinct submarginal black streaks on both lobes, whereas
such markings are usually absent in B. altus. Nevertheless, B.
altus may also have faint dusky colored streaks on both lobes
of the caudal fin (see photograph, below), and these fishes
are sometimes difficult to differentiate. Rainboth (1996b: 95)
indicated that B. schwanenfeldii has more numerous lateral-line
scales than B. altus (34–36 vs. 31–33), but we were basically
unable to differentiate these 2 species based on this characteristic
in the Mekong-Chao Phraya specimens.

Barbonymus altus (with
faint dusky streaks on
caudal fin) in aquarium
(Phnom Penh, Cambodia,
photo: KS). See "Notes"
of B. schwanenfeldii,
above.
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A

B

17.0 cm SL

pelvic, anal and
caudal fins reddish
or orange

submarginal black streaks
on both lobes of caudal fin

C

2 pairs of distinct
barbels (true of all
Barbonymus)

5 branched
anal-fin rays

A) NUOL-P 2936 (photo: TP); B) IFREDI-P 3476 (Photo: PT); C) IFREDI-P 1530 (photo: PT)

Notes: A relatively large, deep-bodied silvery cyprinid fish,
commonly found in slow-flowing rivers and adjacent waters.
Fishes of Barbonymus have been once assigned to Barbodes
or the catch-all genus Puntius; Barbodes was applied to Puntiuslike fishes, including B. aurotaeniatus and allies (see "Notes"
of these species, pp. 128–129). Of the 3 species of Barbonymus
known from the Indochinese Mekong, B. altus is distinguished
from the others by its reddish or orange pelvic, anal and caudal
fin (vs. yellowish in B. gonionotus, next page) and the lack of a
submarginal black streak on both caudal-fin lobes (vs. present
in B. schwanenfeldii, below). The juvenile (photo C) looks
fairly similar to Oreichthys parvus (p. 142), but it has a pair of
black spots on the caudal-fin base dorso-ventrally (vs. a single
black spot at the midlateral caudal-fin base in O. parvus) and no
distinct black spot on the anal fin (vs. present).

A

A) Marketed fish, not preserved (Ratanakiri, Cambodia, photo: KS); B and C) non-Mekong specimen (Chao Phraya Basin, RLIKU 6509, photo: PM)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.

A
Barbonymus gonionotus (Bleeker, 1849)

B

Family: Cyprinidae (FC: 102)
Size: 30 cm SL (Kottelat, 2001a: 40).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, Sumatra, and
Java.
Notes: A very common silvery cyprinid fish, found in various
kind of habitats with slow-flowing or standing waters, such as
rivers, lakes, reservoirs, and irrigation canals. It is one of the
most common cultured cyprinids in the Indochinese countries,
and the cultivated fish are almost always seen in the local fish
markets elsewhere (see photograph above).
Like the other species of Barbonymus, this has been once misassigned to Puntius or Barbodes (see "Notes" of Barbonymus
altus, p. 116). It looks similar to species of Hypsibarbus (rather
than the other Mekong species of Barbonymus) in general appearance, e.g., a moderately (not extremely) deep body, relatively
small eyes, and yellowish pelvic and anal fins. These similarlooking fishes are, indeed, frequently confused by the local
people. Barbonymus gonionotus is distinguished from Hypsibarbus spp. by having 6–7 branched anal-fin rays (vs. 5 in Hypsibarbus) in addition to a difference in the shape of the fin, as noted
in the column in the next page. Also, B. gonionotus has 16 or
more circumpeduncular scales, whereas there are 14 in all Indochinese species of Hypsibarbus, except for H. malcolmi (p. 118).
The "face" is also different between Barbonymus gonionotus
and Hypsibarbus spp., although it is quite difficult to explain the
difference objectively.

F

pelvic and anal fins
yellowish

C

6–7 branched
anal-fin rays

2 pairs of distinct
barbels (true of all
Barbonymus)

D

E

young
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A) Marketed fish, not preserved (Cần Thơ, Vietnam, photo: KS); B) IFREDI-P 5367 (photo: KS): C) IFREDI-P 2203 (Photo: PT); D) NUOL-P 21 (photo: KS); E) IFREDI-P 4293 (photo: PT); F) aquarium fish, not preserved (Phnom Penh, Cambodia, photo: KS)

CYPRINIDAE

CYPRINIDAE
Hypsibarbus malcolmi (Smith, 1945)
Family: Cyprinidae (FC: 102)

A

Size: 40.5 cm SL (Kottelat, 2001a: 57).

Notes: A large, moderately compressed silvery cyprinid fish,
found in large rivers. It seems to be the most common species
of Hypsibarbus throughout the Indochinese Mekong, except
for northern Laos where the congener H. vernayi (next page)
can be more common locally.
Hypsibarbus comprises at least 12 similar-looking species,
known from Southeast Asian waters westward to Irrawady Basin
(Rainboth, 1996a). Of the 6 species recorded from the Mekong,
Hypsibarbus malcolmi is unique in having 16 circumpeduncular scales (vs. 14 in the other 5 species). It is also similar to
Barbonymus gonionotus (p. 117), but it is readily distinguished
by its falcate anal fin with 5 branched rays (see column, below).

B

young

5 branched anal-fin rays
(true of all Hypsibarbus,
and thus not repeated
below)

body plain
silvery

C

Stung Treng, Cambodia (photo: KS)

2 pairs of distinct
barbels (true of all
Hypsibarbus, and
thus not repeated
below)

D

16 circumpeduncular scales

small young

Fishes called "Trey chhpin"
Fishes of the genus Hypsibarbus look similar to Barbonymus gonionotus (p. 117), and these are frequently confused
throughout the Mekong Basin. For example, in Cambodian
waters, these fishes are commonly known under the single
Khmer name, "Trey chhpin" (pronounced as [trái tʃípǝn]).
Hypsibarbus is readily distinguished from Barbonymus,
and particularly the similar B. gonionotus, by the shape and
number of branched rays of the anal fin, as shown below.
Barbonymus gonionotus

Hypsibarbus spp.

b

b
a
Freshly-collected specimens of 3 similar-looking species of Hypsibarbus. From top
to bottom: H. suvattii (IFREDI-P 1368); H. malcolmi (IFREDI-P 1369); H. wetmorei
(IFREDI-P 1370) (Kratie, Cambodia; photo: KS).
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6–7 branched
rays (vs. 5 in
Hypsibarbs)

height (a) subequal or slightly
greater than length of base (b)

a

height (a) much greater
than length of base (b)

A) IFREDI-P 528 (photo: PT); B) NUOL-P 4120 (photo: TP); C) NUOL-P 1074 (photo: VP); D) IFREDI-P 1539 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins and Malay Peninsula.

CYPRINIDAE
Hypsibarbus vernayi (Norman, 1925)
Family: Cyprinidae (FC: 102)

Notes: A moderately deep and compressed silvery cyprinid
fish, commonly found in upland rivers.
Of the 6 species of Hypsibarbus from the Mekong, H. vernayi
resembles H. malcolmi and H. wetmorei by sharing a moderately
(not markedly as in H. lagleri, H. pierrei and H. suvattii)
compressed body, but it differs in having 14 circumpeduncular
scales (vs. 16 in H. malcolmi), 9–11 predorsal scales (vs. 7–9
in H. watmorei), non-orange pectoral fin (vs. vivid orange or
yellowish orange in H. watmorei), and plain silvery body (vs.
body with yellowish orange sheen in H. watmorei) (Rainboth,
1996a; Kottelat, 2001a).
This species has been frequently confused with H. pierrei
and H. wetmorei (see Rainboth, 1996a). Hypsibarbus pierrei,
originally described from Dang-nai (Đồng Nai) of southern
Vietnam, has a strongly compressed body (vs. moderately
compressed in H. vernayi) and 12–15 gill rakers on the outer
surface of the first gill arch (vs. 8–12). [Note: In his key to species
of Hypsibarbus, Rainboth (1996a: 53) showed that H. pierrei
has less than 12 gill rakers. Nevertheless, in the species account
section, he stated that the species has 12–15 gill rakers (Rainboth,
1996a: 101). We tentatively follow the latter description]. Hypsibarbus pierrei was subsequently recorded from Malay Peninsula
and Mekong (Rainboth, 1996a, b; Baird et al., 1999; Kottelat,
2001a; Vidthayanon, 2008), although the taxonomic status of
3 close-knit species, viz., H. lagleri, H. pierrei, and H. suvattii,
needs to be confirmed (see "Notes" of H. lagleri).

Hypsibarbus wetmorei (Smith, 1931)
Family: Cyprinidae (FC: 102)
Size: 20 cm SL (Kottelat, 2001a: 57).
Distribution: Mekong Basin in Laos, Thailand, and northern
Cambodia; Chao Phraya and Meklong basins and Malay Peninsula.
Notes: A colorful species of Hypsibarbus, commonly collected
together with some congeners (e.g., H. malcolmi). Its vivid
yellowish-orange pectoral fin and orange sheen on head and
body are characteristic amongst the congeners found in the
Mekong.
Rainboth (1996b: 97) reported "Hypsibarbus sp. cf. vernayi"
from the upland Mekong of Cambodia and Vietnam, and noted,
"This species has characteristics intermediate to H. vernayi of
the upper Mekong, Chao Phraya, and Meklong of Thailand
and H. watmorei of the middle Mekong, Chao Phraya, and
Meklong and the Pahang of Malaysia." The taxonomic status
of his species has not yet been verified.

A

pectoral fin
not orange

9–11 predorsal
scales

body plain silvery,
moderately
(not extremely)
compressed

B

8–12 gill rakers
on 1st gil arch

C

14 circumpeduncular scales

young

head and body
with orange sheen

A

pectoral, pelvic and anal
fins vivid yellowish orange
7–9 predorsal
scales

14 circumpeduncular scales

B

C
9–13 gill rakers
on 1st gil arch
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A and B) NUOL-P 4364 (photo: TP); C) NUOL-P 1828 (photo: VP)

Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia (and ?Vietnam); Chao Phraya and Meklong
basins.

A) IFREDI-P 6384 (photo: PT); B) IFREDI-P 1370 (photo: PT); C) marketed fish (not preserved, Savannakhet, Laos, photo: KS)

Size: 21.6 cm SL (Kottelat, 2001a: 57).

CYPRINIDAE

A
Hypsibarbus lagleri Rainboth, 1996

B

Family: Cyprinidae (FC: 102)
Size: 35 cm SL (Kottelat, 2001a: 57).

Hypsibarbus suvattii Rainboth, 1996
Family: Cyprinidae (FC: 102)
Size: 35 cm [Rainboth, 1996b: 97 (presumably in TL)].
Distribution: Mekong Basin in Cambodia; southern Vietnam,
western Cambodia, and Meklong basin.
Notes: A compressed, deep-bodied silvery cyprinid fish, found
in large rivers.
The specimen shown here, which was taken from a market in
Kratie of northern Cambodia, can be identified as Hypsibarbus
suvattii (rather than similar-looking H. lagleri and H. pierrei) by
its counts of transverse scales above the lateral line and gill rakers
(see Rainboth, 1996a: 99). See also "Notes" of H. lagleri, above.
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12–16 gill rakers
on 1st gil arch

typically 6 transverse
scales above
lateral line

C

body plain silvery,
markedly compressed

14–17 gill rakers
on 1st gil arch
(vs. 12–15 in
similar H. pierrei)

14 circumpeduncular scales

typically 5 transverse
scales above
lateral line

14 circumpeduncular scales

IFREDI-P 1368 (photo: PT)

Notes: A compressed, deep-bodied silvery cyprinid fish, found
in large rivers; it was categorized as "Vulnerable" in the IUCN
Red List of Threatened Species in 2011.
Its markedly compressed body allows this species to be
distinguished from the other species of Hypsibarbus from the
Indochinese Mekong, except for H. suvattii (below) and H. pierrei
(not shown in this book). Of these, Rainboth (1996a) reported
only H. lagleri from the Mekong, but he also recorded the other 2
from the region (Rainboth, 1996b). Following Rainboth (1996a:
74), photographed specimen shown here can be identified as
Hypsibarbus lagleri in having 6 transverse scales above the
lateral line (vs. typically 5 in H. pierrei and H. suvattii). However,
discrepancies in the accounts between his 2 papers (Raiboth,
1996a, b; e.g., number of gill rakers) lead some confusion regarding the identification of these 3 close-knit species. And, the
photographed specimens of H. pierrei in recent records from the
Mekong (Baird et al., 1999: 36, fig. 80; Kottelat, 2001a: 57, fig.
95; Vidthayanon, 2008: 82, fig. 102) have relatively slender body,
and appear to do not match well with the fish in Rainboth's (1996a)
re-description of H. pierrei. Further research is needed to resolve
the taxonomic status of the Mekong fishes identified as these 3
species.

A) Cambodian fish (not preserved, photo: KS); B and C) IFREDI-P 4464 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

A
Poropuntius normani Smith, 1931

B

Family: Cyprinidae (FC: 102)
Size: 18.2 cm SL (NUOL-P 5037).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: A medium-sized silvery cyprinid fish, commonly found
in the upland rivers and streams.
Poropuntius resembles Barbonymus (pp. 116–117), Hypsibarbus (pp. 118–120) and Puntius (p. 130) in general appearance,
but it has an accessory pore on a ventral branch of the lateral-line
canal on scale (vs. lateral-line canal on scale is simple, with no
accessory pores in the other 3 genera) (Kottelat, 2001a: 35, fig.
31). Distinct tubercles (see photo B of P. laoensis, next page) and
blackish streaks along the leading edges of caudal-fin lobes may
be present (but the latter is weak in many species).
Taxonomy of Poropuntius is currently controversial, and
thus the identification of fishes of the genus here is merely provisional. At least 10 species of Poropuntius have been known
from the Indochinese Mekong (Roberts, 1998c; Kottelat,
2000, 2001a): P. angustus, P. bolovenensis, P. consternans,
P. carinatus, P. kontumensis, P. laoensis, P. lobocheiloides, P.
normani, P. solitus, and P. speleops. Five of these are shown
in this book. Of the remainings, P. speleops is a cavefish with
reduced eyes and pigmentation, known from a cave in central
Thailand [Roberts, 1991 (as Barbus speleops)]. As for the other
4 species (P. bolovenensis, P. consternans, P. kontumensis, and
P. lobocheiloides), see "Notes" of P. solitus (p. 123). Records
of P. huguenini (e.g., Kottelat, 1989a: 10) are presumed to be
based on misidentification; Rainboth (1996a: 68–72) transferred
the species to Hypsibarbus, and recognized that it is endemic to
Sumatra. Also, P. deauratus has been reported from the Mekong
by several authors (e.g., Kottelat, 1989a; Rainboth, 1996b;
Roberts, 1998c), but Kottelat (2000: 45) revealed that the true P.
deauratus is a non-Mekong species.
Poropuntius normani can be distinguished from the other
Mekong congeners by fewer lateral-line scales (25–30 vs. 29–
36 in the others). Its yellowish caudal fin with black leading
edges is also a characteristic (see also "Notes" of P. laoensis).

C

9–11 predorsal
scales

caudal fin yellow, with
bold black submarginal
stripes

D

25–30 lateral-line
scales

E

juvenile
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A) Marketed fish, not preserved (Savannakhet, Laos, photo: KS); B) NUOL-P 1077 (photo: KU); C) IFREDI-P 1446 (photo: PT); D) IFREDI-P 2426 (photo: PT); E) IFREDI-P 1590 (photo: PT)

CYPRINIDAE

CYPRINIDAE
Family: Cyprinidae (FC: 102)

A

Size: 20.5 cm SL (Kottelat, 2001a: 71).
Distribution: Mekong Basin in Laos (and ?Thailand and ?Cambodia); ?Central Vietnam.
Notes: Another common species of Poropuntius, found in the
upland rivers and streams.
Kottelat (2000) recognized 2 species of Poropuntius having
a bright yellow caudal fin with bold submarginal black stripes
in the Mekong: P. normani and P. laoensis. Actually the P.
normani shown above have such a coloration, but the fish herein
identified as P. laoensis, collected from Luang Prabang Province
of northern Laos, has a much paler caudal fin with a lesser contrasting black pattern. Specimens of the latter have an oblong
body (body depth usually 30% or more of SL), moderately short
dorsal fin (compared with P. carinatus, next page), 30–36 lateralline scales, and 11–13 predorsal scales; following the information
given by Kottelat (2001a: 70–71), this species can be identified
as P. laoensis (rather than the other congeners in the Indochinese
Mekong, listed in "Notes" of P. normani, p. 121). Nevertheless,
its general appearance looks slightly heterogeneous from Kottelat's specimens of P. laoensis (Kottelat, 1998:51, fig. 69; Kottelat, 2001a: 70, fig. 153). Further investigation appears to be
needed for species identification of our fish, provisionally shown
here as P. laoensis.

E

many tubercles covering
snout (true of all Poropuntius,
and thus not repeated in the
other species)

C

11–13 predorsal
scales

body depth usually
30% or more of SL

D

B

30–36 lateral-line
scales

?variant

A) NUOL-P 3842 (photo: TP); B and C) NUOL-P 3760 (photo: TP); D) NUOL-P 3835 (photo: TP); E) marketed fish, not preserved (Luang Prabang, Laos, photo: KS)

Poropuntius laoensis (Günther, 1868)

Poropuntius angustus Kottelat, 2000
Family: Cyprinidae (FC: 102)
Size: 12 cm SL (Kottelat, 2001a: 69).
Distribution: Mekong Basin in northern Laos.

14 predorsal scales

30–33 lateral-line scales
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body slender, its depth
25.3–28.8% of SL

NUOL-P 3235 (photo: TP)

Notes: A relatively slender species of Poropuntius, found in
upland streams.
This fish resembles the congener P. laoensis (above), and
is sometimes difficult to differensiate, due to great variation of
shape of body in P. laoensis. In his original description of P.
angustus, Kottelat (2000: 46) stated, "The head and body shape
... immediattely distinguishes this species from its congeners
known from the Mekong basin." Photographed specimen
shown here was collected from Nam Khan River (a tributary of
the Mekong) in Luang Prabang Province of Laos.

CYPRINIDAE
Poropuntius carinatus (Wu & Lin, 1977)
Family: Cyprinidae (FC: 102)

A

Size: 23 cm SL (Kottelat, 2001a: 69).

Notes: Another similar-looking species of Poropuntius with
the congener P. laoensis. Its high dorsal fin is peculiar amongst
the species of Poropuntius in the Mekong, but it is sometimes
difficult to differentiate from P. laoensis, due to the great
variation in the latter. Kottelat (1998: 47–48) noted that this
species is "one of the most frequent fish in the Nam Theung,
collected in most habitats." Photographed specimens shown here
were collected from the Nam Xeng River (a tributary of Mekong)
in Luang Prabang Province of northern Laos (see photograph,
below), where this species appears to be common.

last simple dorsal-fin
ray long, subequal to
depth of body

A) NUOL-P 4425 (photo: TP); B) NUOL-P 4427 (photo: TP)

Distribution: Mekong Basin in Laos and China (Yunnan);
Salween Basin in China (Yunnan).

32–34 lateral-line
scales

Nam Xeng, Luang Prabang, Laos (photo: KS)

B

body slender,
its depth 25.0–28.6%
of SL

Family: Cyprinidae (FC: 102)
Size: 9.2 cm SL (Kottelat, 2001a: 71).
Distribution: Mekong Basin in southern Laos.
Notes: A relatively small-sized species of Poropuntius, known
only from Xe Kong Basin (a tributary of the Mekong) on Bolaven
Plateau in southern Laos.
According to Kottelat (2000: 46–49), 4 species of Poropuntius are found in the Bolaven Plateau: P. bolovenensis, P. consternans, P. lobocheiloides, and P. solitus. All of these 4 species
are hitherto known only from the region. These 4 species are
similar-looking fishes with a relatively long and pointed snout
and an elongated and uniformly dark greenish body, and they
are distinguished from one another by some discrepancies in
the morphology of jaws, counts of lateral-line scales, predorsal
scales, and branched dorsal-fin rays. Some characteristics of
P. solitus and the other 3 species (not shown in this book) are
presented in the right figures.
Rainboth (1996b: 99) and Roberts (1998c: 115) reported the
other congener Poropuntius kontumensis from mountain streams
in Cambodia and Vietnam. According to them, P. kontumensis
can be distinguished from the similar P. laoensis by having 35–37
lateral-line scales (vs. 30–35 in P. laoensis), 24–26 circumferential
scales (vs. 22–24), and 12–16 gill rakers on first gill arch (vs. 10
or fewer). At least Roberts' (1998c: 117, fig. 3) fish photograph
from the Saigon Basin, however, can not be identified as P. kontumensis by having fewer lateral-line scales (less than 30; it is
presumed to be identical with P. normani). Further extensive
research is needed to identify its taxonomic status.

11–12 predorsal scales (vs. 13–
14 and 16–17 in P. consternans
and P. lobocheiloides, respectively)

29–32 lateral-line
scales (vs. 35–39 in
P. lobocheiloides)

A

lips not hypertrophied
(vs. hypertrophied in P.
consternans)

A) NUOL-P 4805 (photo: CG); B) NUOL-P 4820 (photo: CG); C) NUOL-P 4869 (photo: CG)

Poropuntius solitus Kottelat, 2000

7 branched dorsalfin rays (vs. 8 in P.
bolovenensis)

B

C
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CYPRINIDAE

Family: Cyprinidae (FC: 102)
Size: 52.5 cm SL (Kottelat, 2001a: 83).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia; Sundaland.
Notes: A large, stout-bodied cyprinid fish with large scales,
found in upland tributaries with clear waters.
Tor has a distinct median fleshy mental lobe (at least notches
on both sides of the lobe are present in species with a less
developed lobe). Amongst the Mekong barbs, a median fleshy
mental process/lobe is also found in Folifer (not shown in this
book) and Hemibarbus (p. 147), but Tor has larger scales (22–35
lateral-line scales vs. 42 or more in Folifer and Hemibarbus)
and a smooth hind margin of the last simple dorsal-fin ray (vs.
serrated in Folifer). Although taxonomy of the Indochinese
species of Tor is still controversial, the concept of Kottelat (2001a:
83) is tentatively followed here. He recognized 4 species in the
region: T. ater, T. laterivittatus, T. tambra, and T. tambroides. In
addition, T. polylepis and T. sinensis are known from the upper
Mekong in Yunnan (Zhou & Cui, 1996). Although Roberts (1999)
regarded T. sinensis as a senior synonym of T. laterivittatus,
Kottelat (2001a) did not follow that proposal. See also "Notes"
of T. tambroides, below.

Tor tambroides (Bleeker, 1854)
Family: Cyprinidae (FC: 102)
Size: 55 cm SL (Kottelat, 2001a: 83).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia; Chao Phraya Basin and Sundaland.
Notes: Many small specimens (8.5 cm SL or less) of Tor with
large scales (25 or less lateral-line scales) were collected from our
recent field surveys (2007–2013) in Laos, as well as a some large
specimens from northern Cambodia. At least 2 distinct species
are recognized within these specimens; one has a very short
mental lobe, which does not or only barely reaches a vertical line
through the corner of the mouth, whereas the other has a longer
lobe extending beyond the corner of the mouth. These specimens
with short and long mental lobes are provisionally identified here
as T. tambra (above) and T. tambroides, respectively, following
Kottelat (2001a: 83). Note that Kottelat (2011a: 21) suggested
the Mekong populations previously identified as T. tambra and T.
tambroides as potentially unnamed species.
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median mental lobe
distinct but short, not
reaching to a vertical
through corner of mouth
in young and adult

B

scales large (22–25
lateral-line scales)

ventral view of head

C

no dark midlateral
stripe on body

D

small young

median mental lobe
distinct and long,
reaching to, or beyond, a
vertical through corner of
mouth at least in young
and/or adult

21–24 lateral-line scales
(vs. 30–31 and 34–35 in
T. ater and T. polylepis,
respectively)

ventral view of head

usually 4 transverse
scales above lateral
line (vs. usually 5 in
T. laterivittatus)

no dark midlateral stripe
on body even in adult
(vs. present at leats in adult of T. laterivittatus).

NUOL-P 4228 (photo: TP)

Tor tambra (Valenciennes, 1842)

A and B) Cambodian specimen (not preserved, photo: KS); C) IFREDI-P 5455 (photo: PT); D) NUOL-P 3320 (photo: TP)

A

CYPRINIDAE

black midlateral stripe on body
(vivid in preserved specimens)

Neolissochilus stracheyi (Day, 1871)
Size: 45 cm SL (Kottelat, 2001a: 61).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya and Salween basins.
Notes: A large-sized cyprinid fish with large scales, found in
fast flowing, clear forest streams.
Neolissochilus resembles Tor (left page) in general appearances, but it lacks a median mental lobe. Roberts & Khaironizam (2008) reported the intraspecific polymorphism of a
mental lobe from absent (as in typical Neolissochilus) to well
developed (as in Tor) within the specimens of Neolissochilus
soroides from a stream in middle of peninsular Malaysia, as
well as similar intraspecific variation in Tor and some other
cyprinids. They concluded that it is "suggested that Neolissochilus can no longer be maintained as a separate genus" from Tor
(Roberts & Khaironizam, 2008: 45). This issue seems to need
further comprehensive research, and thus we tentatively follow
the generic concept for both Tor and Neolissochilus by the
previous authors (e.g., Rainboth, 1985, 1996b; Kottelat, 2001a).
Other than Tor, fishes of Neolissochilus are superficially
similar to some species of Poropuntius (pp. 121–123). Smooth
hind margin of the last simple dorsal-fin ray (vs. distinctly serrated
in many species of Poropuntius), numerous large tubercles on the
lacrymal, infraorbital area and cheek (but not across the snout tip,
vs. tubercles across the snout tip in Poropuntius) and large scales
(20–29 lateral-line scales vs. 29 or more in the Mekong species of
Poropintius, except for P. normani with 25–30 lateral-line scales)
may help to distinguish Neolissochilus from Poropuntius. Also,
Neolissochilus lacks a ventral branch (and its terminal accessory
pore) of lateral-line tube on scales (vs. present in Poropuntius, see
Kottelat, 2001a: 35).
The taxonomy of fishes of Neolissochilus is currently controversial, and needs revisional works. In his original description
of Neolissochilus, Rainboth (1985) listed 23 nominal species
placed in this genus; he did not indicate which species are valid.
Later Rainboth (1996b: 82) noted that "4 species likely to occur
in the Mekong," and provided information about the following 3
species that were expected (but, namely, not yet recorded) from
the Cambodian Mekong by him: N. blanci, N. soroides and N.
stracheyi. According to Rainboth (1996b: 82–83), N. blanci can
be distinguished from N. soroides and N. stracheyi by having
8 branched dorsal-fin rays (vs. 9 in the latter 2 species), and N.

distinct patch of
tubercles on side
of head (at least in
infraorbital area and
cheek)

2 pairs of
long berbels

22–24 lateralline scales

9 branched
dorsal-fin rays

NUOL-P 5001 (photo: TP)

Family: Cyprinidae (FC: 102)

mental lobe absent (see
also Tor, left page)

soroides differs from N. stracheyi by lacking a black lateral stripe.
Kottelat (2001a: 61) recorded N. stracheyi from the Mekong
Basin in Laos and Thailand, and regarded N. blanci as a junior
synonym of N. stracheyi. He subsequently (Kottelat, 2011a:
20) re-identified the Mekong species as N. blanci (rather than
N. stracheyi, originally described from Myanmar) without any
explanation justifying its validity. Note that the IUCN Red List
of Threatened Species in 2011 categorized N. blanci as "Near
Threatened," whereas N. stracheyi as "Least Concern." As far as
we know, hitherto there are no certain records of N. soroides from
the Mekong.
The photographed specimen shown here was collected from
the upper Nam Ngum Basin (a tributary of the Mekong) in
Vang Viang of Vientiane, central Laos, together with several
additional specimens. All of these Nam Ngum specimens have
9 branched dorsal-fin rays and a black midlateral stripe (not
obvious in the photographs of the freshly-collected specimen
shown here, but it is vivid in the preserved specimens), and
thus can be identified as N. stracheyi of Rainboth (1996b).
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CYPRINIDAE
Hampala dispar Smith, 1934
Family: Cyprinidae (FC: 102)

A

Size: 32 cm SL (Kottelat, 2001a: 53).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.

black midlateral spot
(as large as eye)

B

barbel shorter than
eye diameter

C

juvenile

no black vertical
band below eye
in juvenile

A and B) NUOL-P 737 (photo: VP): C) NUOL-P 1888 (photo: VP)

Notes: A large, stout-bodied cyprinid fish, commonly found
in slow-flowing rivers, irrigation canals, ponds, and reservoirs.
Frequently it co-occurs with the similar congener Hampala macrolepidota (below), but it appears to prefer more slow current or
standing waters.
Its characteristic appearance, including large scales, reddish
orange fins, and a conspicuous black spot on midlateral body,
readily distinguish the species from the other cyprinids in the
Mekong. Sympatric congener H. macrolepidota differs from H.
dispar by having a blackish midlateral bar (rather than a rounded
spot); although the bar is sometimes shortened and appears as if
it is a vertically elongate blotch, H. macrolepidota can be also
distinguished from H. dispar by having longer barbel. Rainboth
(1996b) noted "caudal fin coloration nearly uniform grey" in
this species, whereas "red caudal fin with dense black marginal
stripe" in H. macrolepidota; this is not useful for identification
of these 2 species in many cases (see photographs shown here).
The color pattern of the juvenile less than ca. 3.5 cm SL
is drastically changed with growth. The small juvenile has
black vertical bar on the middle of the body (see schematic
illustrations, below) like the congener H. macrolepidota, but the
band is turned to a midlateral spot in adult. A black vertical bar
on head through the eye does not appear in all stages.

Schematic illustrations of juveniles of Hampala dispar (A–B) and H. macrolepidota (C), showing pigmentation patterns

A

B

Hampala macrolepidota (Kuhl & van Hasselt, 1823)

C

A

Size: 60 cm SL (Kottelat, 2001a: 53).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; Chao Phraya Basin and Sundaland.
Notes: Another Mekong species of Hampala, commonly found
in large and small rivers with slow current, lakes, swamps, and
reservoirs. See also H. dispar, above.
Lao specimens (photo: KS; yellow arrow: H. macrolepidota,
NUOL-P 494; red arrow: H. dispar, NUOL-P 495)

black vertical
band on body

B

barbel subequal or
longer than eye

C
black vertical band
present below eye
in juvenile
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juvenile

A) NUOL-P 2566 (photo: TP); B) IFREDI-P 597 (photo: PT); C) IFREDI-P 1324 (photo: PT)

Family: Cyprinidae (FC: 102)

CYPRINIDAE
Systomus rubripinnis (Valenciennes, 1842)
Family: Cyprinidae (FC: 102)

A

Size: 20 cm SL (Kottelat, 2001a: 74, as Puntius orphoides).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Sundaland.

small black spot at
dorsal fin origin

red spot on
operculum

Family: Cyprinidae (FC: 102)

A and B) IFREDI-P 2498 (photo: PT); C) CTU-P 3617 (photo: KS); D) NUOL-P 2346 (photo: TP)

B

2 pairs of barbels

Systomus jacobusboehlkei (Fowler, 1958)

black bold submerginal
stripe on both lobes of
caudal fin

large black midlateral spot on
caudal peduncle

C

Size: 12 cm SL (Kottelat, 2001a: 74, as Puntius jacobushoehlkei).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin.
Notes: A medium-sized Puntius-like species, usually found in
upland hilly streams with moderate current.
Systomus jacobusboehlkei is very similar to the congener S.
rubripinnis (above), and the identification, based only on the
preserved specimens with faded coloration, is sometimes difficult.
Systomus jacobusboehlkei, originally described as Puntius
jacobusboelkei that was a replacement name for Puntius simus
from a small clear stream in northern Thailand (Smith, 1945:
185–187, fig. 32). It was regarded as a junior synonym of Puntius
orphoides (= Systomus rubripinnis) by Rainboth (1996b: 104), but
Kottelat (1998) resurructed it as a distinct species. In his paper,
nevertheless, Kottelat (1998) did not provide the characteristics
separating these 2 species. Comparing the subsequent accounts
by him (Kottelat, 2001a: 74), it appears that he recognizes these 2
can be separated merely by coloration; namely, S. jacobusboehlkei
(as Puntius jacobusboehlkei) has "caudal fin hyaline, sometimes
with narrow, faint dark marginal stripe on each lobe," whereas S.
rubripinnis (as Puntius orphoides) has "caudal orange red with
a conspicuous broad black marginal stripe on each lobe." The
presence of specimens with intermediate coloration of the caudal
fin (photo D of S. rubripinnis, above) casts some doubt on his
recognition. However, as pointed out by Kottelat (2001a: 74), S.
jacobusboehlkei-type fish is usually found in hilly streams with a
clear current, while S. rubripinnis-type fish is common in lowland
habitats. Further investigation, including molecular analysis, is
needed for clarifying the taxonomic status of these 2 nominal
species.

C small young

pelvic, anal
and caudal fins
reddish orange

D

A

small black spot at
dorsal fin origin

B

2 pairs of barbels

large black midlateral spot on
caudal peduncle

fins hyaline
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A) NUOL-P 3878 (photo: TP); B) NUOL-P 2570 (photo: TP); C) NUOL-P 3306 (photo: TP)

Notes: A medium-sized Puntius-like species, commonly found
in lowland rivers, irrigation canals, and paddy fields. This species
was previously well-known as Puntius orphoides; the scientific
name herein follows that of Kottelat (2013c: 166).
Typically, this species is easily identified by its characteristic
coloration, including: reddish orange caudal fin with conspicuous
broad black submarginal stripes on both lobes; reddish orange
pelvic and anal fins; reddish orange spot on the operculum; small
black spot at the origin of the dorsal fin, and; black midlateral
spot as the large as eye on the caudal peduncle. However, the
color often becomes much paler, depending on the fish condition;
for example, in the fish of photo D, the black submerginal stripe
on the caudal fin and reddish orange spot on operculum are
almost faded. The specimen with such paler coloration is difficult
to differentiate from the similar congener Systomus jacobusboehlkei (see also below).

CYPRINIDAE
Barbodes semifasciolatus (Günther, 1868) ?Exotic
Family: Cyprinidae (FC: 102)

A

Size: 6.1 cm SL (Kottelat, 2001a: 74, as Puntius semifasciolatus).
Distribution: Mekong Basin in northern and central Laos and
China (Yunnan) (all presumed to be introduced); originally distributed in northern Vietnam, southwestern China, Taiwan, and
Hainan Island.

Barbodes aurotaeniatus (Tirant, 1885)
Family: Cyprinidae (FC: 102)
Size: 5.5 cm SL (Kottelat, 2001a: 72, as Puntius aurotaeniatus).

serrae along hind
margin of last simple
ray of dorsal fin

dorsal part of iris tinged
with reddish orange

C

several short vertical
black bars and spots
on body

a single pair of minute barbels,
much shorter than eye diameter

a midlateral series of
4–5 (usually 4) small
black spots on body

small black spot around
origin of dorsal fin

A

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; southeastern Thailand and Chao Phraya Basin.
Notes: A small-sized Puntius-like species, commonly found
in slow-flowing lowland rivers, irrigation canals, ditches and
lakes. It appears to prefer lowland habitat, unlike the similar
congener Puntius rhombeus (next page).
Three species of Barbodes from the Mekong, viz. B. aurotaeniatus, B. rhombeus (next page), and B. semifasciolatus
(above), resemble one another particularly in the juvenile
stages having several black spots and short bars on the body.
Of these, B. rhombeus is readily distinguished by having 2
pairs of barbels (vs. single pairs in B. aurotaeniatus and B.
semifasciolatus). Barbodes aurotaeniatus usually has fewer
black spots/bars on the body than B. semifasciolatus (ca. 4–5
vs. 4–7, usually ca. 7, in B. semifasciolatus).
Juveniles of Barbodes aurotaeniatus

serrae along hind
margin of last simple
ray of dorsal fin

B

※black spots on body
are usually vivid in
preserved specimen

D
a single pair
of barbels
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A and C) NUOL-P 5320 (photo: TP); B) NUOL-P 5321 (photo: TP)

B

C

A) Lao specimen (aquarium photo: JWRC); B and C) NUOL-P 1119 (photo: VP); D) IFREDI-P 566 (photo: PT)

Notes: A small-sized Puntius-like speices, found in shallow
slow-flowing or standing waters. Kottelat (2001a: 74, as Puntius
semifasciolatus) indicated, "The presence in Mekong Basin in
northern Laos and Yunnan probably results from introductions."
Welcomme & Vidthayanon (2003: 25) also noted that this
species is "spreading into Northern Lao PDR from the Red
River Basin in Viet Nam and Lao PDR," and, alternatively, the
Mekong records of this species "may represent an extension of
its natural range." Photographed specimens shown here were
collected in March 2012 from the upper reaches of Nam Ngum
Basin (a tributary of the Mekong) in Xiangkhouang, central
Laos. Generic assignment follows Kottelat (2013c).
Barbodes semifasciolatus has several black bars and spots
on the body, and resembles small specimens of the other
Mekong congeners B. aurotaeniatus (below) and B. rhombeus
(next page). Barbodes semifasciolatus differs from these 2
congeners by having a longitudinal series of 4–7 (usually ca. 7)
short vertical black bars and/or rounded spots on the midlateral
body (vs. ca. 4–5 in B. aurotaeniatus and B. rhombeus), a single
pair of shorter barbel (vs. single and 2 pairs of longer barbels in
B. autotaeniatus and B. rhombeus, respectively) and the dorsal
part of the iris tinged with reddish orange when alive or freshlycollected (vs. non-reddish in B. aurotaeniatus and B. rhombeus).

A montane stream in Ratanakiri, Cambodia, where Barbodes rhombeus was abundantly found (photo: KS)

CYPRINIDAE

Family: Cyprinidae (FC: 102)
Size: 6.5 cm SL (Kottelat, 2001a: 74, as Puntius rhombeus).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
southeastern Thailand, Chao Phraya Basin, and northern Malay
Peninsula (southward to Kra, Thailand).
Notes: A small-sized Puntius-like species, commonly found
in upland streams (rather than lowland rivers). The photograph
above shows a small montane stream in Ratanakiri, Cambodia,
where many specimens of B. rhombeus were collected.
Barbodes rhombeus resembles B. aurotaeniatus (left page)
in its coloration and body shape, but it has 2 pairs of barbels (vs.
a single pair in B. aurotaeniatus). These 2 species have similar
black spotted pattern (as noted in "Notes" of B. aurotaeniatus),
but, when alive or fresh, the pattern may be difficult to see
due to the silvery sheen on scales (see right photographs); this
pattern is best confirmed in the preserved specimens in alcohol
after the silvery sheen is faded.
This fish had long been confused with Barbodes binotatus (e.g.,
Rainboth, 1996b: 103, pl. 10, fig. 76, as Systomus binotatus), until
Kottelat (2000) revealed that this species is not conspecific with
true B. binotatus, actually it is restricted in the Indonesian waters.

small dusky spot around
origin of dorsal fin

a midlateral series
of 4–5 small dusky
spots on body

A

serrae along hind
margin of last simple
ray of dorsal fin

B

※dusky spots on body are
usually conspicuous in
preserved specimen

Juveniles of Barbodes rhombeus

C

2 pair of barbels
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A) IFREDI-P 5638 (Photo: PT); B) IFREDI-P 2499 (photo: PT); C) IFREDI-P 1347 (photo: PT)

Barbodes rhombeus (Kottelat, 2000)

CYPRINIDAE

A

posterior margin of last
simple dorsal-fin ray
smooth (non-serrated)
male

black spot at end of
caudal peduncle

B

female

minute barbel

Puntius brevis (Bleeker, 1849)

C

male

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, and Java.
Notes: A small to medium-sized species of Puntius, commonly found in various habitats with slow-flowing or standing
waters with submerged aquatic vegetation.
Puntius brevis is very similar to sympatric congener Puntius
masyai (below) in general appearance, including smooth (i.e.,
non-serrated) last simple dorsal-fin ray, but the former usually
lacks a distinct black basal spot at the middle of the dorsal fin
(see also "Notes" of P. masyai, below). Puntius brevis represents
distinct sexual dimorphisms; although the body is plain silvery
with a midlateral black spot at the end of the caudal peduncle in
females (photos B and D), adult males (photos A and C) shows
reddish orange midlateral stripe from operculum to the tip of the
middle rays of caudal fin as nuptial coloration.

Puntius masyai Smith, 1945
Family: Cyprinidae (FC: 102)

D

none or an indistinct
black basal spot on
anterior part of dorsal
fin

female

a distinct black basal
spot on middle part of
dorsal fin

Size: (not measured).
Distribution: Mekong Basin in Laos, Thailnad, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A small species of Puntius, sympatric with similar
congener P. brevis (above).
Puntius masyai was described by Smith (1945: 171–172, fig.
26) based on 2 small specimens (ca. 2.5 cm TL) from southeastern
Thailand. Kottelat (2001a: 65) provisonally considered P. masyai
as a possible synonym of Oreichthys parvus (p. 142); Kottelat's
suggestion was subsequently rejected by Schäfer (2009: 203),
who examined the type series of P. masyai. Although Schäfer
(2009) did not discuss the taxonomic status of P. masyai anymore,
the species was considered as valid by Rainboth et al. (2012) and
Kottelat (2013c).
Puntius masyai resembles the sympatric congener Puntius
brevis (above), but it differs in having a distinct black basal
spot at the middle of the dorsal fin; this spot can be confirmed
throughout the stages from juvenile to large adult. Puntius brevis
sometimes possesses an indistinct black marking on the dorsal
fin (see photo B of P. brevis, above), but the spot is usually
vague and restricted to the anterior (rather than the middle)
part of the fin. We concur with Kottelat's (2013b) decision that
Barbus spilopterus Fowler, 1934, which has a distinct black spot
at the anteroventral part of the dorsal fin, is a junior synonym of
P. brevis. Smith (1945) noted that P. masyai has an incomplete
lateral line with 6 pored scales; it is considered here as a premature condition of this species.
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A
posterior margin of last
simple dorsal-fin ray
smooth (non-serrated)

black spot usually
present at end of
caudal peduncle

B

minute barbel

C

juvenile

Puntius masyai appears to be identical to a fish reported
as "Puntius chola" from the Mun River (a tributary of the
Mekong) by Jutagate et al. (2009), but P. chola, actually known
from Pakistan eastward to Myanmar, differs in having the black
spot at the anterior part of the dorsal fin.

A) Lao specimen (not preserved, photo: JWRC); B) NUOL-P 197 (photo: KS); C) NUOL-P 1894 (photo: KS)

Size: 8 cm SL.

A and C) IFREDI-P 1184 (photo:PT); B and D) NUOL-P 1338 (photo: KS)

Family: Cyprinidae (FC: 102)

CYPRINIDAE

A

posterior margin of last
simple dorsal-fin ray
serrated

male

B

female

black spot at anterior
part of caudal
peduncle

black humeral spot (smaller
than caudal-peduncular spot)

Pethia stoliczkana (Day, 1871)

C

male

Family: Cyprinidae (FC: 102)
Size: 5 cm SL (Kottelat, 2001a: 74, as Puntius stoliczkanus).

Notes: A small-sized Puntius-like species, commonly found in
upland clear streams with moderate current. The generic assignment follows Kottelat (2013c).
Its general appearance resembles some Mekong species of
Puntius, e.g., P. brevis (left page), but the peculiar position of
the black spot on the caudal peduncle readily distinguishes P.
stoliczkana from all other cyprinids in the Mekong.
Like Puntius brevis, this species represents distinct sexual
dimorphisms in coloration. Namely, in adult male (photos A
and C), all fins are tinged with red (except for the pectoral fin),
and the black mark at mid-height of the dorsal fin is much more
pronounced. In contrast, females (photos B and D) and young
specimens have a plain silvery body (with 2 black humeral and
caudal-peduncle spots) and a nearly translucent dorsal fin with
very weak black marks at mid-height.

Puntigrus partipentazona (Fowler, 1934)

D

A and C) NUOL-P 3816 (photo: TP); B and D) NUOL-P 3817 (photo: TP)

Distribution: Mekong Basin in northern Laos, Thailand, and
Myanmar; Chao Phraya, Meklong, and Irrawaddy basins.

female

A

Family: Cyprinidae (FC: 102)
Size: 3 cm SL (Kottelat, 2001a: 74, as Puntius partipentazona).

Notes: A small-sized Puntius-like species, commonly found in
slow-flowing rivers and reservoirs with dense submerged aquatic
vegetation locally in the lowland Mekong. Due to its attractive
coloration, this fish is popular and it ts commonly seen in aquarium trade. The generic assignment follows Kottelat (2013c).
Its striking coloration readily distinguish this fish from almost
all cyprinids in the Mekong. Kottelat (1989a: 10, as Puntius
johorensis) and Rainboth (1996b: 103, as Systomus johorensis)
reported similar barred Puntius-like species Desmopuntius
hexazona from the lower Mekong. The species, usually found in
swamps with flowing acidic water (Ng et al., 1994, as Puntius
hexazona), has 2 more dark bands on th ebody (see photo,
below) and a pair of barbels. Note that the true D. johorensis is
not conspecific with D. hexazona (see Kottelat, 1992).

Non-Mekong specimen of Desmopuntius hexazona (Sihanouk
Vill, Cambodia, IFREDI-P 5957,
photo: PT)

B

posterior margin of
last simple dorsalfin ray serrated

4 distinct black vertical bars (usually with
viridescence sheen when alive or fresh)
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A) IFREDI-P 2513 (photo: PT); B) NUOL-P 58 (photo: VP)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Malay Peninsula.

CYPRINIDAE
Parasikukia sp. (cf. maculata)
Family: Cyprinidae (FC: 102)
Size: 4.2 cm SL.
Distribution: Mekong Basin in Cambodia; Chao Phraya Basin.

distinct black spot
at dorsal-fin origin
(extending onto body)

a pair of minute
barbel usually
present

Sikukia stejnegeri Smith, 1931

black spot at
caldal-fin base

A and B) IFREDI-P 3176 (Photo: PT); C) IFREDI-P 2225 (photo: PT)

Notes: A small-sized, Puntius-like cyprinid fish, found in
slow-flowing rivers and floodplains.
The genus Parasikukia was described as new by Doi (2000),
based only on his new species Parasikukia maculata from
nortnern Malay Peninsula. Rainboth (1996b: 104, pl. 10, fig. 79)
reported a similar-looking fish from the Cambodian Mekong as
"Systomus n. sp.", although Doi (2000) did not mention anything
about it. According to Doi (2000), Parasikukia is most similar to
Sikukia in having a well-developed adipose eyelid, a deep body,
and head details including large eyes, a small mouth, short snout,
and no barbes, but it has 4–5 short hook-like gill rakers (vs. 29–39
and plumose in Sikukia). Since the original description, the genus
has been considered as monotypic.
Our Mekong species is very similar to Parasikukia maculata,
and it is possibly conspecific. However, it appears to differ by
having a black spot at the origin of the dorsal fin extending
slightly onto the dorsal fin (vs. black spot anterior to, and not
extending onto, the dorsal fin in P. maculata) and, usually, a pair
of short maxillary barbel (vs. absent). Rainboth's "Systomus n.
sp." (noted above) is quite similar to our specimens, but, judging
from the illustration and photograph, the black spot appears to not
extend onto the dorsal fin. Further detailed comparison is needed
for clarifying the taxonomic status of the Mekong species.

distinct black spot at
anteroventral corner
of dorsal fin

Family: Cyprinidae (FC: 102)
Size: 10.4 cm SL (Kottelat, 2001a: 81).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins and Malay Peninsula.
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body plain silvery

mouth small,
with no barbels

caudal fin tinged
with yellow

IFREDI-P 3619 (photo: PT)

Notes: A deep-bodied silvery cyprinid fish, found in lowland
turbid rivers; appears to be uncommon in the Mekong.
Its characteristic black sopt at the anteroventral corner of
the dorsal fin readily distinguishes this from almost all silvery
cyprinids in the Mekong, including the congener Sikukia gudgeri.
The caudal fin of S. stejnegeri is tinged with yellow, whereas
it is translucent with a vague dusky colored distal margin in S.
gudgeri. Regarding the general appearance, this is most similar
to Parasikukia sp. (cf. maculata), above; these 2 species have
silvery body with a distinct black spot around the origin of the
dorsal fin, as well as a compressed and deep body. However,
the black spot in S. stejnegeri is restricted on the dorsal fin,
whereas it extends onto body in Parasikukia sp. The latter also
differs from S. stejnegeri by having a black midlateral spot at the
posterior end of the caudal peduncle (vs. absent in S. stejnegeri).
See also "Notes" of S. gudgeri, next page.

Seining at Savannakhet Province, Laos, where Sikuia gudgeri was abundantly collected (photo: KS)

CYPRINIDAE

Sikukia gudgeri (Smith, 1934)
Size: 15 cm SL (Kottelat, 2001a: 81).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia; Chao Phraya Basin.
Notes: A medium-sized, ovoid and compressed silvery cyprinid
fish, commonly found in large rivers with turbid waters; it is
locally abundant in the middle Mekong.
Fishes of Sikukia are characterized by plumose gill rakers (see
Kottelat, 1984b: 954, fig. 1; reproduced in Kottelat, 2001a: 34,
fig. 29) and a reduced lower lip with a postlabial groove broadly
interrupted at the middle of the lower jaw. Very small mouth,
a short and blunt snout and large eyes are also characteristic
features, although these features are not unique to this genus
within the Mekong cyprinids.
Sikukia is currently known by 4 species, all of which are
recorded from the Indochina and adjucent regions: S. flavicaudata,
S. gudgeri, S. longibarbata, and S. stejnegeri. Of these, S. gudgeri
is similar to S. stejnegeri (left page) in having moderately deep
body and no barbels, but it is readily distinguished by lacking
black spot at the anteroventral corner of the dorsal fin. The
remaining species, S. flavicaudata, has much more slender body
and 2 pairs of distinct barbels.

D

A
A) NUOL-P3494 (photo: TP); B and C) NUOL-P 1422 (photo: KS); D) freshly-collected fish, not preserved (Vientiane, Laos, photo: KS)

Family: Cyprinidae (FC: 102)

distal edge of dorsal
and caudal fins usually
tinged with gray

body plain
silvery

gill rakers
plumose

B

mouth very small,
with no barbels

C
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CYPRINIDAE
A

Cyprinidae, indet. gen. & sp.

B

Family: Cyprinidae (FC: 102)
Size: 6.2 cm SL (one of NUOL-P collection).
Distribution: Mekong Basin in northern Laos.

C

distinct serrae along hind margin
of last simple ray of dorsal fin
36–39 lateralline scales

D

2 pairs of
long barbels

E
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plain silvery body

A) NUOL-P 3514 (photo: TP); B) NUOL-P 3699 (photo: TP); C) NUOL-P 3679 (photo: TP); D and E) NUOL-P 3680 (photo: TP)

Notes: An unidentified silvery cyprinid fish, hitherto known by
9 specimens collected from upland streams in Luang Prabang
Province, northern Laos.
This species resembles Sikukia flavicaudata and S. longibarbata (not shown in this book), known from the upper Mekong
in Laos and/or Yunnan in general appearance. Comparing with
the figures of S. flavicaudata (e.g., Chu & Chen, 1987: 378, fig.
9; Kottelat, 2001a: 82, fig. 195, as Sikukia flavicauda [sic.]),
however, this fish appears to have a taller dorsal fin and larger
eyes. Sikukia longibarbata has fewer lateral-line scales (30–33
vs. 36–39 in this fish) (Li et al., 2010). Sikukia, as redefined
by Kottelat (1984b) based on S. gudgeri and S. stejnegeri, has
plumose gill rakers and posterior lip connected to the skin of the
isthmus, with a postlabial groove only laterally; these characteristics were not found in our fish.
Taki's (1974a: 143, fig. 138) Acrossocheilus bantamensis from
Pal Suong in Luang Prabang, Laos, appears to be conspecific
with our fish. Acrossocheilus bantamensis, which was originally
described as Barbus bantamensis by Rendahl (1920) from Thailand, was considered to be a valid species of Poropuntius (Roberts,
1998c: 113; Kottelat, 2013c: 143) or a junior synonym of Poropuntius laoensis (Rainboth, 1996b: 99). Our fish, however, does
not belong to Poropuntius (pp. 121–123) due to the lack of an accessory pore at the tip of ventral branch of lateral-line canal on
scale and tubercles on the snout.

CYPRINIDAE
A

Kottelat, 2004

B

A) IFREDI-P 3289 (photo: PT); B) freshly-collected fish, not preserved (Ubon Ratchathani, Thailand, photo: KS); C) IFREDI-P 2058 (photo: PT); D and E) CTU-P 732 (photo: KS)

Amblyrhynchichthys micracanthus Ng &
Family: Cyprinidae (FC: 102)
Size: 19.7 cm SL (Ng & Kottelat, 2004: 427).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya, Meklong and Tapi basins.

Several species of fishes, including Amblyrhynchichthys micracanthus (indicated by yellow arrows),
collected by "Day" fishery at Tonle Sap River (photo: KS)

Notes: A medium-sized silvery cyprinid fish, found in large
rivers and lakes.
Its peculiarly-modified "face", formed by large eyes and
short and a truncate snout, readily distinguishes this fish from
the other cyprinids in the Mekong. This fish had been once
confused with the allopatric, similar-looking congener Amblyrhynchichthys truncatus, a Sundaic species, but Ng & Kottelat
(2004) revealed that these 2 are non-conspecific.

C

body plain silvery

D

snout blunt
and truncate

E

135

A
Cosmochilus harmandi Sauvage, 1878
Family: Cyprinidae (FC: 102)

last simple ray of dorsal
fin enlarged, hard and
strong, with serrated
posterior margin
8 branched
dorsal-fin rays

Size: 60 cm SL (Kottelat, 2001a: 43).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A large, deep-bodied silvery cyprinid fish, found in
large rivers, floodplains, and lakes.
Cosmochilus, comprising 3 species in Indochina and western Borneo (Chu & Roberts, 1985; Kottelat, 2013c), can be distinguished from the other deep-bodied silvery cyprinid genera
of the Mekong by having a combination of papillose lips and
a hard and strong spine-like last simple dorsal-fin ray. In the
local markets, it is commonly found together with large-sized
Cyclocheilos enoplos (p. 138), but Cosmochilus harmandi is
usually less esteemed than the latter. Although, indeed, these
2 species have a similar-looking silvery body, Cyclocheilos
enoplos has more slender body and smooth lips (vs. papillose in
Cosmochilus).
A single congener, C. cardinalis, is known from the Mekong
Basin in Yunnan. Cosmochilus cardinalis is readily separated
from C. harmandi by having bright red fins (vs. not reddish in C.
harmandi), 44–48 lateral line scales (vs. 36–39), and 9 branched
dorsal-fin rays (vs. 8) (Chu & Roberts, 1985). It is expected to be
found in the Lao Mekong (Kottelat, 2001a: 43), but is hitherto
not yet formally recorded from the region. The other species of
the genus, C. falcifer, is known from wesntern Borneo (Chu &
Roberts, 1985).
Chen et al. (1992) described Cosmochilus nanlaensis from the
Yunnanese Mekong, but the species was subsequently regarded
as a junior synonym of Cyclocheilichthys armatus (p. 141) by
Kottelat (2013c: 92).

B

C
numerous large
papillae on lips, in
addition to 2 pairs
of barbels (see also
Osteochilus on
pp. 156–161, with
similar papillose
lips)
body plain
silvery

D

body deep
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36–39 lateralline scales

A) Marketed fish, not preserved (Ratanakiri, Cambodia, photo: KS); B) CTU-P 4701 (photo: LXT); C) Cambodian specimen (not preserved, photo: KS); D) IFREDI-P 1689 (photo: KS)

CYPRINIDAE

A large marketed fish of Cosmochilus harmandi (Stung Treng, Cambodia, photo: KS)

CYPRINIDAE
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CYPRINIDAE

Cyclocheilos enoplos (Bleeker, 1849)

B

Family: Cyprinidae (FC: 102)
Size: 55 cm SL (Kottelat, 2001a: 45, as Cyclocheilichthys enoplos).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Sundaland.
Notes: A large-sized silvery cyprinid fish, found in large rivers;
the juveniles are frequently collected from small tributaries and
irrigation canals. This is an esteemed fish, commonly found in
the local markets (see also Cosmochilus harmandi, p. 136).
This species was placed in Cyclocheilichthys (e.g., Sontirat,
1976; Rainboth, 1996b; Kottelat, 2001a) until Pasco-Viel et
al. (2012) revealed that the genus previously recognized was
non-monophyletic. Judging from the results of their molecular
analysis, Pasco-Viel et al. (2012) continued to place C. enoplos
in Cyclocheilichthys, and transferred the other 3 species they
examined (viz., C. armatus, C. apogon, and C. repasson) to
Anematichthys. Kottelat (2013a), however, suggested that C.
apogon and its relatives is assigned to Cyclocheilichthys, because
the type species of Cyclocheilichthys is actually Barbus apogon
Valenciennes, 1842 (= Cyclocheilichthys apogon); Kottelat
(2013a) placed C. enoplos in Cyclocheilos. Subsequntly PascoViel et al. (2013) concurred with Kottelat's (2013a) proposal,
and, in addition to C. enoplos, they assigned C. furcatus to
Cyclocheilos.
Fishes of Cyclocheilos are much larger than Cyclocheilichthys
(pp. 140–142), and are readily distinguished by their elongated
body (vs. deeper in Cyclocheilichthys) and ramified tube on the
lateral-line scales (see photo B) (vs. lateral-line tube simple).
A similar congener, Cyclocheilos furcatus, described by
Sontilat (1989) from the Thai Mekong (as Cyclocheilichthys
furcatus), has fewer lateral-line scales (33–34) and gill rakers
on first gill arch (12–14) than C. enoplos. Since the original
description, C. furcatus has been recorded from the Mekong in
Laos, Thailand, and Cambodia, but many of the records should
be reconfirmed based on voucher specimens. For example, the
photographed specimens presented as C. furcatus by Rainboth
(1996b, pl. 7, fig. 55) and Kottelat (2001a: 46, fig. 53; later
reproduced by Vidthayanon, 2008: 75, fig. 90) are likely to be
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C

scales on midlateral body

lateral-line canal on each scale ramified
in specimens more than ca. 8 cm SL
head and body relatively
slender, plain silvery

D

2 pairs of
barbels
16–20 gill rakers
on 1st gill arch

16 circumpeduncular scales

35–37 lateralline scales

identified as C. enoplos, because, judging from the photographs,
these specimens actually have ca. 36 lateral-line scales (exclusive
of ca. 3 scales on the caudal fin).

A) Head of marketed fish, not preserved (Savannakhet, Laos, photo: KS); B and D) CTU-P 2705 (photo: LXT); C) close-up of scales on midlateral body, showing ramified tubes of lateral-line scales (Lao fish, not preserved, photo: KS)

A

Marketed fish of Cyclocheilos enoplos (Kengkok, Savannakhet, Laos, photo: KS)

CYPRINIDAE
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Marketed fish of Cyclocheilichthys apogon (indicated by yellow arrow) and C. repasson (red arrow) (Nam Ngum
Reservoir, Vientiane, Laos, photo: KS)

CYPRINIDAE

Cyclocheilichthys apogon (Valenciennes, 1842)

A

Family: Cyprinidae (FC: 102)
Size: 16 cm SL (Kottelat, 2001a: 45).
Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Chao Phraya Basin, Myanmar, Malay Peninsula,
Sumatra, and Borneo.

B

16 circumpeduncular scales

no barbels

D

several horizontal series of
black dots on body (true of
all 4 spp. shown in this page,
and not repeated below)

typically fins
tinged with red

C

no barbels
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black blotch at
caudal-fin base

A and B) NUOL-P 1210 (photo: KS); C and D) IFREDI-P 2266 (photo: PT)

Notes: A medium-sized silvery cyprinid fish, commonly found
in various habitats, e.g., slow-flowing rivers, irrigation canals,
ponds, and reservoirs.
This is the one of 4 similar looking medium-sized species
of Cyclocheilichthys in the Mekong (all 4 are shown in this
book). Its fins are typically tinged with red when alive or freshly
collected (see photograph, above), and the fish with such coloration are readily distinguished from the other congeners without
examination of barbels and scales.

Cyclocheilichthys armatus (Valenciennes, 1842)
Family: Cyprinidae (FC: 102)

A) Marketed fish, not preserved (Ratanakiri, Cambodia, photo: KS); B) IFREDI-P 660 (photo: PT)

CYPRINIDAE
A

Size: 18 cm SL (Kottelat, 2001a: 45).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin, Sundaland, and the Philippines (Palawan).
Notes: A medium-sized species of silvery cyprinid fish, found in
large rivers and lakes. Cyclocheilichthys armatus is similar to C.
repasson (below) by having 2 pairs of minute barbels, but it has
only 16 circumpeduncular scales (vs. 20 in C. repasson).
Vidthayanon (2008) reported Cyclocheilichthys mekongensis
from the Mekong Delta noting that the "eyes large", although
Sontirat (1976: 46) and Kottelat (2013: 92) regarded it as a junior
synonym of C. armatus. Rainboth et al. (2012) also recognized
C. mekongensis as valid with no statement of its diagnostic
characters. Large-eye fish of C. armatus are sometimes actually
found in the Mekong (see photo A), but in many cases they are
difficult to practically differentiate from the typical (smaller-eye)
fish. Until further detailed research on these 2 nominal species
(C. armatus and C. mekongensis) is undertaken, we will follow
Sontirat (1976) for identification/synonymy of C. armatus.

16 circumpeduncular scales

B

2 pairs of
minute barbels

Cyclocheilichthys repasson (Bleeker, 1853)
Family: Cyprinidae (FC: 102)
Size: 23 cm SL (Kottelat, 2001a: 45).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Sundaland.
Notes: A medium-sized species of silvery cyprinid fish, found in
turbid rivers and lakes. It appears to be one of the most common
species of the genus in the Indochinese Mekong.
Cyclocheilichthys repasson is superficially very similar to the
other 3 congeners, but it has 2 pairs of minute barbels (vs. absent
in C. apogon and C. lagleri) and as many as 20 circumpeduncular
scales (vs. 16 in C. apogon and C. armatus).

20 circumpeduncular scales

Cyclocheilichthys lagleri Sontirat, 1985
Family: Cyprinidae (FC: 102)
Size: 9.2 cm SL (Sontirat, 1989: 103).

A

20 circumpeduncular scales

2 pairs of minute barbels
(examination needs magnification
in many cases)

A) IFREDI-P 5355 (photo: PT); B) IFREDI-P 3479
(photo: PT)

Notes: Of 4 similar looking species of Cyclocheilichthys shown
on this and left pages, this fish is particularly similar to C. repasson (above), and it differs in lacking barbels (vs. 2 pairs of short
barbels present in C. repasson). In the Mekong, this fish appears
to be less common than the other 3 congeners.

NUOL-P 1121 (photo: KS)

Distribution: Mekong Basin in Thailand, Cambodia, and Vietnam; Chao Phraya Basin.

B

no barbels
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CYPRINIDAE
Cyclocheilichthys heteronema (Bleeker, 1854)
Family: Cyprinidae (FC: 102)

eye large (comparing
with the congeners)

Size: 9 cm SL (Kottelat, 2001a: 45).

Notes: A relatively small-sized silvery cyprinid fish, found in
large rivers with moderate current. It appears to be uncommon in
the Mekong (Rainboth, 1996b: 89), and, actually, we were able to
collect only 3 specimens (2 from Cambodia, and 1 from Thailand)
during our field surveys in 2007–2013. In their report on the
first record of this species from the Mekong, Doi & Taki (1994)
already suggested its uncommoness in the area. Nevertheless,
Kottelat & Widjanarti (2005: 149) noted, "Probably because of
its small size and lack of any color mark, this species tends to be
overlooked in most faunal inventories and is considered as rare
(e.g. Doi & Taki, 1994)."
This is a very characteristic species of Cyclocheilichthys, bearing long and multifid barbels and very large eye. The barbels of
the other congeners are simple and unbranched.

A) IFREDI-P 106 (photo: KU); B) UNMF uncatalogued (photo: CG)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin, Malay Peninsula, and Borneo.

A
body plain
silvery

B

barbels long,
multifid

Oreichthys parvus Smith, 1933

black blotch, bordered by
orange blotch ventrally

Family: Cyprinidae (FC: 102)
Size: 3 cm SL (Kottelat, 2001a: 65).
Distribution: Mekong Basin in Laos and Thailand; southeastern Thailand and northern Malay Peninsula.

Nam Ngum River, Vientiane, Laos, where Oreichthys parvus was collected (photo: KS)
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black spot at
middle of anal fin
lateral line on body
incomplete, with 4–6
pored scales

black midlateral spot
at caudal-fin base

NUOL-P 623 (photo: KS)

Notes: A small-sized, delicate cyprinid fish, found around the
bank of slow-flowing rivers with submerged vegetation. The
photograph below shows an example of habitat where this species
was collected.
Its black blotch on the distal part of the dorsal fin, bordered
by an orange blotch ventrally, might lead to confusion with the
juveniles of Barbonymus altus (p. 116), but it has a black spot
on the middle of the anal fin (vs. absent in the juvenile of B.
altus), as well as a black midlateral spot at the caudal-fin base
(vs. a pair of black spots at the caudal-fin base dorsoventrally).
Kottelat (2001a: 65) provisonally considered Puntius masyai as
a possible synonym of Oreichthys parvus, but his suggestion was
subsequently rejected by Schäfer (2009: 203) [see "Notes" of
Puntius masyai, P. 130].

CYPRINIDAE

A

snout rounded (comparing
with the typical fish, see
photos A, C, D, and E)

B

Mystacoleucus obtusirostris (Valenciennes, 1842)
Family: Cyprinidae (FC: 102)
Size: 15 cm SL (Kottelat, 2001a: 61, as Mystacoleucus marginatus).

?variant

24–26 lateralline scales

C

distal edge of dorsal
and caudal fins
blackened

Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; Chao Phraya and Meklong basins
and Sundaland.
Notes: A medium to large-sized species of Mystacoleucus, commonly found in rivers and streams; it is locally abundant.
Mystacoleucus resembles Puntius and its allies, but it is readily
distinguished by having 7–10 branched anal-fin rays and an antrorse spine (hidden under skin) in front of the dorsal-fin origin.
This species was known as Mystacoleucus marginatus before
Kottelat (2013c), who found that the precedence to Barbus obtusirostris (= M. obtusirostris) of Valenciennes in Cuvier & Valenciennes (1842) over marginatus.
Amongst the Mekong species of the genus, M. obtusirostris
is easily identified by its large scales (24–26 lateral-line scales),
narrow black distal margin of the dorsal fin, and yellowish fins;
like in the other congeners, the distal edge of the scale pockets
are ramdomly blackened (almost all scale pockets are edged in
black in the large specimen, see photo D). Two morphotypes of
M. obtusirostris appear to be recognized; one has a relatively
pointed snout (photos A, C, and D), whereas it is more rounded
in the other (photo B). The rounded-snout one, collected from
Savannakhet and Luang Prabang provinces of Laos, is rather
uncommon than the pointed-snout one.
Kottelat (2000: 84, 2001a: 61) recorded a similar congener,
Mystacoleucus chilopterus, from the Mekong in Thailand and
Laos, although the species, originally described from the Srisawat
River (a tributary of the Meklong Basin) in Thailand, was regarded by Rainboth (1996b: 96) to be a junior synonym of M. obtusirostris (as M. marginatus). According to Kottelat (2001a), M.

Non-Mekong specimen of Mystacoleucus chilopterus (Chao Phraya Basin, Thailand,
RLIKU 6857; photo: PM)

2 pairs of
distinct barbels

D

fins yellowish
hind margin of scale
pockets ramdomly
blackened (in particular
the large specimen)

chilopterus differs from M. obtusirostris (as M. marginatus) by
having anal fin with a concave distal margin (vs. a convex margin
in the adult of M. obtusirostris) and only 22–24 lateral-line scales
(vs. 24–26). Note that the shape of the anal fin is slightly changed
with growth in M. obtusirostris; namely, the distal margin of
the anal fin is concave or straight in small specimens, while it
is convex in large adult. Mystacoleucus chilopterus were also
reported from Yunnan, but, based on the mtDNA analysis of the
Chinese materials, Kong et al. (2003) regarded the ChineseMekong population previously identified as M. chilopterus to
be conspecific with M. obtusirostris (as M. marginatus). On
the other hand, based on the specimens from the Chao Phraya
Basin, one of us (PM) considered that M. chilopterus is a distinct
species. A photograoph of M. chilopterus from the Chao Phraya
Basin, taken by PM, is shown on the left; actually its counts of
scales and narrow back distal margins of the dorsal and caudal
fins are similar to those of M. obtusirostris, but it has hyaline
fins (vs. all fins tinged with yellow in sympatric M. obtusirostris)
and a distinctly concave anal fin. In the Mekong, we could not
collect any specimens similar to this fish during our field surveys
in 2007–2013. Further research is needed to detect whether M.
chilopterus is actually found in the Mekong.
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A) NUOL-P 1811 (photo: VP); B) NUOL-P 2014 (photo: VP); C) NUOL-P 1922 (photo: VP); D) IFREDI-P 2723 (photo: PT)

predorsal profile usually angular,
due to antrorse spine (hidden under
skin) in front of dorsal fin (true of
all Mystacoleucus, and thus not
repeated in the other species)

CYPRINIDAE
Mystacoleucus atridorsalis Fowler, 1937
Family: Cyprinidae (FC: 102)

A

Size: 6.5 cm SL (Kottelat, 2001a: 61).
Notes: A relatively small-sized species of Mystacoleucus, found
in large rivers and adjacent small streams with moderate current.
Mystacoleucus atridorsalis resembles its congener M. ectypus
(below), but it has a slightly more slender body, fewer lateral-line
scales and circumpeduncular scales, and a larger black blotch on
the dorsal fin, usually extending posteriorly beyond the tip of the
5th branched dorsal-fin ray.
Mystacoleucus atridorsalis identified here may comprise a
species complex; for example, the small specimens from the Lao
Mekong, having a broad and vague black blotch on the dorsal
fin and a more rounded snout (photo C) appear to need further
investigation for verifying whether it is conspecific with true M.
atridorsalis.

C

Mystacoleucus ectypus Kottelat, 2000

posterior margin of caudal
fin usually blackened
28–32 lateralline scales

B

barbels absent or
quite minute, usually
shorter than half of
pupil diameter

black blotch on dorsal fin
large, usually extending
beyond tip of fifth
branched ray

usually 14 circumpeduncular scales

A and B) IFREDI-P 940 (photo: PT); C) NUOL-P3076 (photo: TP)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

A

Family: Cyprinidae (FC: 102)
Size: 8 cm SL (Kottelat, 2001a: 61).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

Family: Cyprinidae (FC: 102)

32–37 lateralline scales

B

barbels quite minute,
usually shorter than
half of pupil diameter

posterior margin of caudal
fin usually not blackened
black blotch on dorsal fin
restricted before tip of 4th
or 5th branched ray

usually 16 circumpeduncular scales

Size: 4.5 cm SL (one of NUOL-P collection).
Distribution: Mekong Basin in southern Laos.
Notes: A relatively slender species of Mystacoleucus, found in
tributaries with turbid, slow-flowing waters and sandy bottoms
in Savannakhet Province, Laos; it is sympatric with the congener
Mystacoleucus ectypus (and is possibly conspecific).
This unidentified species is similar to Mystacoleucus ectypus in
its scale counts, length of barbels, and coloration, but has a much
more slender body. It seems to be a small species; females less than 4
cm SL have numerous developed eggs in their belly, and to date the
largest specimen examined is 4.5 cm SL.
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body slender, its depth
27.0–34.5% of SL

NUOL-P 557 (photo: VV)

Mystacoleucus sp.

body deep, its depth
34.5–38.5% of SL

black blotch on dorsal
fin restricted before tip
of 4th or 5th branched
ray

similar to M. ectyopus in barbel condition and scale counts

NUOL-P 2326 (photo: TP)

Notes: A deep-bodied species of Mystacoleucus, typically found
in large rivers and adjacent tributaries.
Its conspicuous black blotch at the tip of the dorsal fin
resembles that of Mystacoleucus atridorsalis (above). Compared
with M. atridorsalis, M. ectypus has a deeper body, slightly more
lateral-line scales and circumpeduncular scales, and a smaller
black blotch on the dorsal fin, restricted before the 4th or 5th
branched dorsal-fin ray. However, the scale counts are slightly
overlapped in these 2 species actually, and thus the identification
is sometimes difficult in particular the small-sized specimen.
Mystacoleucus ectypus is also similar in scale counts with M.
greenwayi and M. lepturus (next page), but has much deeper
body, larger and conspicuous black blotch at the tip of the dorsal
fin, and shorter barbels. See also another similar looking species,
Mystacoleucus sp., below.

CYPRINIDAE
Mystacoleucus greenwayi Pellegrin & Fang, 1940
Family: Cyprinidae (FC: 102)

distal margin of dorsal
fin blackened, but not
forming a conspicuous
"blotch"

A

Size: 7.3 cm SL (Kottelat, 2001a: 61).
Distribution: Mekong Basin in China (Yunnan), Laos, and
Thailand.

Mystacoleucus lepturus Huang, 1979

B

body slender, its
depth usually less
than 32 % of SL

28–31 lateralline scales
A and B) NUOL-P 4303 (photo: TP); C) NUOL-P 2013 (photo: VP)

Notes: A slender species of Mystacoleucus, commonly found
in slow-flowing to swift rivers.
Its slender body, relatively long barbels and black distal
margin (rather than a blotch as in 3 species on the left page)
of the dorsal fin facilitate easy to differentiate from the other
species of Mystacoleucus in the Mekong, except for M. lepturus
(below). According to Kottelat (2001a: 61), M. greenwayi can
be distinguished from M lepturus by having fewer lateral-line
scales; namely, M. greenwayi has 28–31 lateral-line scales,
whereas 32–33 in M. lepturus [Chu & Cui in Chu & Chen (1989)
described that the Chinese specimens of M. lepturus have 32–36
lateral-line scales]. Nevertheless, in the Lao Mekong, specimens
with the boundary value of lateral-line scales, i.e., 31 or 32,
are very common, and identification based on only the count
of scales may be merely artificial; specimens with fewer scales
(greenwayi-type) appears to be more common in southern areas
compared to northern provinces of Laos. Kottelat (2001a: 61)
also indicated that M. lepturus is unique amongst the Laotian
congeners by having slender body with depths of 3.4–3.8 times
in SL, but the value he provided is broadly overlapped with
that of M. greenwayi (3.3–3.5). Detail comparison appears to
be needed to clarify the taxonomic statuses of these 2 similar
looking species. The photographed specimens shown here were
collected from Luang Prabang (A and B) and Savannakhet (C)
provinces, Laos.

barbels long, its
length longer than half
of pupil diameter

C

distal margin of dorsal
fin blackened, but not
forming a conspicuous
"blotch"

A

Family: Cyprinidae (FC: 102)
Size: 9.2 cm SL (Kottelat, 2001a: 61)
Distribution: Mekong Basin in China (Yunnan) and Laos.

B

body slender, its
depth usually less
than 32 % of SL

32 or more lateralline scales

A and B) NUOL-P 3074 (photo: TP); C) NUOL-P 1924 (photo: VP)

Nam Xeng in Luang Prabang, Laos, where the photo specimen (C) was collected (photo: KS)

Notes: This fish is very similar to Mystacoleucus greenwayi
(above), and sometimes it is difficult to be differentiated. See
"Notes" of M. greenwayi, above.

barbels long, its
length longer
than half of pupil
diameter

C
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CYPRINIDAE
Discherodontus ashmeadi (Fowler, 1937)
Family: Cyprinidae (FC: 102)

A

conapicuous black
blotch at tip of
dorsal fin

Size: 13.6 cm SL (Kottelat, 2001a: 49).

Laocypris hispida Kottelat, 2000

hind margin of
last simple dorsal
fin ray serrated

red blotches on both
lobes of caudal fin

B

2 pairs of barbels

other Mekong cyprinids. Some species of Mystacoleucus (p. 144)
have a conspicuous black blotch at the tip of the dorsal fin, but
the striking differences in the shape of the head and body and the
color of the caudal fin differentiate them from D. ashmeadi.

A

Family: Cyprinidae (FC: 102)
Size: 7.5 cm SL (NUOL-P 4915).
Distribution: Mekong Basin in central Laos (Nam Ngum, Nam
Mang, and Nam San basins).
Notes: A slender, small-sized cyprinid fish with several short
irregularly-shaped black bars on midlateral body, found in clear
and swift waters in central Laos.
Laocypris is hitherto known only by the single described
species, L. hispida, from Nam Mang and Nam Ngum basins in
Laos (Kottelat, 2000, 2001a). The specimens shown here, which
were collected from Nam Ngum and Nam San basins, closely
agree with the original description of L. hispida by Kottelat (2000),
but they have: lower lip with a broad median interruption at the
symphysis (vs. continuous lower lip, without median interruption
in L. hispida, according to Kottelat, 2000: 43); and no dusky bars
across the eyes (vs. faint but present). The distinct tubercles on
the snout and lower jaw, which are easily rubbed off in preserved
specimens, appears to be found only in large males (> ca. 4.5 cm
SL). Identification of our fish as L. hispida is thus tentative.

last simple dorsal-fin ray
slender, without serration
along hind margin

B
C

black midlateral spot
at caudal-fin base

several short,
irregularly-shaped
black bars on body

black midlateral spot at caudal-fin base

Laocypris sp.

A) NUOL-P 5079 (photo: TP); B) NUOL-P 2912 (photo: TP); C) one of NUOL-P 2828 (preserved specimen,
photo: KS)

Notes: A medium-sized, slender silvery cyprinid fish, found
in slow-flowing rivers and streams. Kottelat (2001a: 49) noted
that this fish was "Apparently nocturnal," although the small
fish shown here (photo B) was seined in daytime.
Discherodontus was established by Rainboth (1989) based
on 3 species from the Indochinese region. Of these, D. ashmeadi
is known from the Mekong, whereas the other 2 species (viz. D.
halei and D. schroedei) are known from the Malay Peninsula
and/or Chao Phraya and Meklong basins. Kottelat (2001a) added
one species, D. parvus, to the genus from the upper Mekong, as
did some Chinese researchers later (Chen & Fang , 2003: 381;
Zhang & Fang, 2005: 61). Nevertheless, according to Wu & Lin
in Wu et al. (1977, as Barbodes (Barbodes) parva) and Shan
et al. in Yue et al. (2000: 26, as Barbodes parva), D. parvus
has 3 rows of pharyngeal teeth (vs. 2 rows in Discherodontus
as defined by Rainboth, 1989), and the generic assignment to
Discherodontus is thought to need confirmation.
The characteristic color pattern of the dorsal and caudal fins
of Discherodontus ashmeadi readily distinguishes it from the

A) IFREDI-P 1122 (photo: PT); B) IFREDI-P 652 (photo: KS)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

Size: 3.6 cm SL (NUOL-P 1664).
Distribution: Mekong Basin in southern Laos.
Notes: Only a single young specimen was collected from
Savannakhet Province, Laos. This fish is very similar to the
congener shown above (and possibly conspecific), but has a
slightly more slender body with much fainter black marks,
except for the midlateral black blotch at the caudal-fin base.
Further research, based on additional specimens, is needed for
clarification of its taxonomic status. Kottelat's (2011a: 20, fig. 8)
Laocypris sp. n. 'Xe Kong', collected from the Xe Kong Basin
of southern Laos, is possibly identical with this species.

146

mouth small;
2 pairs of short
barbels
a few faint dusky
bars on body

black midlateral spot
at caudal-fin base

NUOL-P 1664 (preserved specimen, photo: KS)

Family: Cyprinidae (FC: 102)

CYPRINIDAE
Hemibarbus maculatus Bleeker, 1871

?Exotic

Family: Cyprinidae (FC: 102)
Distribution: Mekong Basin in northernn Laos (presumably
introduced from China); China, Taiwan, Korean Peninsula, and
Far Eastern Russia (north to Amur).
Notes: A medium-sized, slender cyprinid fish, commonly found
in clear streams with sandy bottoms in northern Laos. Kottelat
(2001a: 54) noted that the presence of this fish in Laos "apparently results from introductions upriver in China." Welcomme &
Vidthayanon (2003) listed this species as a "Species whose distributional status is unclear" in the Mekong, and noted, "the records
of this species may represent an extension of its natural range."
Fishes of Hemibarbus are typical semi-benthic cyprinids,
bearing long snout, inferior mouth and median fleshy triangular
process at chin. Amongst the Mekong cyprinids, Tor (p. 124)
and Folifer (not shown in this book) have well-developed fleshy
mental lobe, but Hemibarbus differs from these 2 genera in
having 6 branched anal-fin rays (vs. 5 in the others); also, Tor
has fewer lateral-line scales (22–35 vs. 42 or more in Folifer and
Hemibarbus), and the last simple dorsal-fin ray of the Folifer
has a serrated hind margin (vs. smooth in Hemibarbus and Tor).
Two species of Hemibarbus have been recorded from the
Mekong (Kottelat, 2001a; Welcomme & Vidthayanon, 2003):
H. labeo and H. maculatus. These are similar-looking fishes,
can be distinguished by the lower-lip modification. Namely,
the lower lip of H. maculatus is narrower than that of H. labeo,
and subqeual or narrower than the triangular median process
between the right and left sides of the lower lips (vs. much
broader than the triangular median process in H. labeo).

A
body silvery gray, with
several dusky spots

B

mouth inferier

C

lower lip moderately
narrow, subequal or
narrower than median
triangular process

last simple dorsal-fin ray
ossified and spine-like,
with no serrae along
hind margin

6 branched anal-fin rays

A) Marketed fish, not preserved (Luang Prabang Province, Laos, photo: KS); B and C) NUOL-P 3841 (photo: TP)

Size: 34 cm SL (Kottelat, 2001a: 54).

Albulichthys albuloides (Bleeker, 1855)
Family: Cyprinidae (FC: 102)
Size: 30 cm SL (Kottelat, 2001a: 38).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Sumatra and Borneo.
well-developed adipose
eyelid (thick translucent
tissue over eye) broadly
covering eyeball

caudal fin reddish orange

mouth small
body plain silvery

last simple ray of
dorsal fin serrated
IFREDI-P 2584 (photo: PT)

Marketed fish, not preserved (Siem Reap, Cambodia, photo: KS)

Notes: A medium-sized, slender silvery cyprinid fish with
reddish orange caudal fin, found in large rivers and lakes; it is
particularly common in the Tonle Sap Lake, Cambodia.
Albulichthys is a monotypic genus, comprising only A. albuloides (see Kottelat, 1984b) with 2 distantly allopatric populations, viz., Indochinese and Sundaic populations. Its small
mouth, well-developed adipose eyelid and reddish orange
caudal fin distinguish this fish from the other similar silvery
cyprinids in the Mekong.

anal fin short
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CYPRINIDAE
A

sharp cornified cutting
edge of lower jaw

Scaphiodonichthys acanthopterus (Fowler, 1934)

B

Family: Cyprinidae (FC: 102)
Size: 31 cm SL (Kottelat, 2001a: 79).
Distribution: Mekong Basin in China (Yunnan), Laos, Cambodia, Thailand, and Vietnam; Hong, Da, Nam Xam, and Chao
Phraya basins.
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C

snout rounded, well
projecting beyond jaws
11–12 branched
dorsal-fin rays

D

E

small young

A) Marketed fish, not preserved (photo: KS); B–D) NUOL-P 3776 (photo: TP); E) NUOL-P 3406 (photo: TP)

Notes: A medium-sized silvery cyprinid fish with a rounded
snout, found in upland streams with a swift current.
Fishes of Scaphiodonichthys are similar to some deep-bodied
species of Onychostoma (e.g., Onychostoma sp., next page)
by having rounded and projecting snout and a sharp cornified
cutting edge of the lower jaw. According to Bănărescu (1980),
Scaphiodonichthys differs from Onychostoma in the position of
the lateral line on the caudal peduncle (the number of circumpeduncular scales above the lateral line is higher than that below
the lateral line vs. equal numbers in Onychostoma) and configuration of striae on scales (diverging vs. parallel). However,
Kottelat (2001b: 41) stated that these characteristics are actually
uninformative, although he also recognized that both of these 2
are distinct genera. Following Kottelat (2001b), Scaphiodonichthys can be distinguished merely by the higher number of branched dorsal-fin rays [9–14 (10–14½ in Kottelat, 2001b) vs. 8–9 (8½
in Kottelat, 2001b) in Onychostoma].
Scaphiodonichthys comprises 3 species (Taki, 1975; Bănărescu, 1980; Kottelat, 2001b): S. acanthopterus, S. burmanicus,
and S. macracanthus. Of these, S. acanthopterus is the only
species found in the Mekong; Onychostoma microcorpus, described from Lai Chau of northern Vietnam by Nguyen & Doan (1969),
is a junior synonym of S. acanthopterus (Kottelat, 2001b: 40).
Kottelat (2011a: 20–21, fig. 17) presented an additional unnamed species of Scaphiodonichthys from Xe Kaman (a tributary of Xe Kong, itself a tributary of the Mekong) in southern
Laos. According to Kottelat, it can be distinguished from S. acanthopterus, found in the lower part of the same basin, by its more
slender body and caudal peduncle, a more protruding snout, a
more slender and weaker last simple dorsal-fin ray, and a less
concaved edge of dorsal fin.

CYPRINIDAE

B

Onychostoma sp.
Family: Cyprinidae (FC: 102)
Size: 20.7 cm SL (IFREDI-P 5730).
Distribution: Mekong Basin in northern Cambodia.
Notes: Putative undescribed species, taken from the local markets in Ratanakiri and Stung Treng provinces of Cambodia.
Onychostoma comprises similar looking silvery cyprinid
fishes, with a sharp cornified cutting edge of the lower jaw;
many species have a slender body (like the species shown in the
following page), but some, including the present species, have
a deeper body, like fishes of Scaphiogdonichthys (left page).
Onychostoma is indeed similar to Scaphiodonichthys, but it has
8–9 branched dorsal-fin rays (vs. 9–14 in Scaphiodonichthys).
This is a deep-bodied species of Onychostoma with weak
serration along posterior margin of the last simple dorsal-fin
ray. It could be assigned to the "moderate-mouth group" of the
genus (see O. meridionale, next page), defined by Xin et al.
(2009). Of the 11 described species of the "moderate-mouth
group", the following 4 Chinese species have a relatively deep
body (body depth can be more than 30% of SL): O. breve, O.
ovale, O. rarum, and O. simum. The Cambodian species is
distinguished from these 4 species by the lack of barbels (vs. 2
pair of barbels at least in the young of the 4 Chinese species).

C

rear margin of last
simple dorsal-fin ray
weakly serrated

8 branched dorsal-fin rays
(dorsal fin damaged in fish of
photos C and D)
caudal peduncle depth
51.9–60.6% of its length

D

mouth opening narrower than
corresponding head width

E
sharp cornified
cutting edge of
lower jaw

body relatively
deep, its depth
31.4–37.4% of SL

42–43 lateral-line scales

ventral view of head
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A) IFREDI-P 6409 (top) and 6408 (bottom) (photo: KS); B) IFREDI-P 5730 (photo: PT); C) IFREDI-P 6407 (photo; PT); D and E) IFREDI-P 6408 [photo: PT (D) and KS (E)]

A

CYPRINIDAE
Onychostoma gerlachi (Peters, 1881)
Family: Cyprinidae (FC: 102)

A young

Size: 26.5 cm SL (Kottelat, 2001a: 63).
Distribution: Mekong Basin in China (Yunnan) and Laos;
Chao Phraya, Nam Ma, Red River, and Nanpangjiang basins and
Hainan Island; originally described from Hong Kong.

rear margin of last
simple dorsal-fin
ray serrated

Size: 20 cm SL (Kottelat, 2001a: 63).
Distribution: Mekong Basin in central and southern Laos and
northern Cambodia.
Notes: A silvery slender cyprinid fish, found in rivers and
streams with swift currents.
Xin et al. (2009) assigned this species to their "moderatemouth group" of Onychostoma by having slightly arched mouth
opening with the extremities slightly curved posteriorly and its
width is slightly less than the corresponding head width; a short
postlabial groove extends along half of the length of the lateral
margin of lower jaw. This mouth condition is more similar to that
of Onychostoma sp. (p. 149), than O. gerlachi (above). Onychostoma meridionale is one of 3 species of the moderate-mouth
group with a longitudinal dark midlateral stripe on the body; the
other 2 species are O. fusiforme (from Mekong Basin in Laos) and
O. virgulatum (Tangtze River in southeastern China). According
to Kottelat (1998, 2001a) and Xin et al. (2009), O. meridionale
can be distinguished from O. fusiforme by having stouter caudal
pedincle (with a length 2.4–2.8 times longer than the depth vs.
3.0–3.6 times in O. fusiforme) and fewer lateral-line scales (43–46
vs. 46–48), and from O. virgulatum by having no barbels (vs.
present). The photographed specimens shown here were collected
from Ratanakiri Province, nothern Cambodia. Morphological
features of these fish agree well with those of O. meridionale, but
they have stouter caudal peduncle (with a length 2.1–2.3 times
longer than depth) and distinctly-serrated last simple dorsal-fin
ray. Further analysis based on various-sized specimens is needed
to verify the identification of these Cambodian specimens; note
that Kottelat's (1998) specimens used in the original description
of O. meridionale were much smaller (< 89.1 mm SL) than
our specimens (156.9–167.8 mm SL). Rainboth's (1996b: 98)
"Onychostoma sp. cf. elongatum" from Mondulkiri, Cambodia
should be compared with this species.
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(?42–) 46–48 lateralline scales

C

no barbels

Onychostoma meridionale Kottelat, 1998
Family: Cyprinidae (FC: 102)

body plain silvery, with a
narrow black midlateral stripe

body relatively slender
width of mouth
opening greater than
the corresponding
head width

D

sharp cornified cutting
edge of lower jaw
ventral view of head

A) NUOL-P 3574 (photo: TP); B and C) NUOL-P 2606 (photo: TP); D) NUOL-P 3824 (photo: KS)

B

A

width of mouth opening
slightly less than the
corresponding head width
(similar to O. sp. on p. 149,
rather than O. gerlachi,
above)

B

body plain silvery, with a
narrow black midlateral stripe
rear margin of last simple
dorsal-fin ray serrated in
large specimen, smooth
in small specimen

no barbels
42–46 lateralline scales

caudal peduncle depth
35.7–47.6% of its length
(27.8–33.3% in simialr
O. fusiforme)

A) IFREDI-P 5087 (photo: PT); B) IFREDI-P 5086 (photo: PT)

Notes: A silvery slender cyprinid fish, commonly found in
fast-flowing rivers and streams in northern Laos. It has a narrow
black midlateral stripe on body, although the stripe is sometimes
indistinct (particularly when alive or fresh).
This is a typical-shaped species of Onychostoma, and it is very
similar to several other congeners with a slender body. According to
Xin et al. (2009), Onychostoma gerlachi is assigned to their "widemouth group", bearing transverse mouth opening with a width
greater than the corresponding head width and a short postlabial
groove (a groove mesial to the free lower lip) which reaches to
the inner side of the lower jaw at the corner of the mouth (rictus).
Four species (viz., O. alticorpus, O. barbatulum, O. gerlachi, and
O. lepturus) are assigned to this group by Xin et al. (2009), and, of
these, O. gerlachi is the only species found in the Mekong. See also
O. meridionale, below.
In his book of the Laotian fishes, Kottelat (2001a: 63) noted
that O. gerlachi has 46–48 lateral-line scales, but our specimens,
recently collected from northern Laos, have only 42–46 lateralline scales.

Freshly-collected fish of Onychostoma gerlachi (Luang Prabang, Laos, photo: KS)

CYPRINIDAE
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CYPRINIDAE
Probarbus jullieni Sauvage, 1880
Family: Cyprinidae (FC: 102)

A

Size: 100 cm SL (Kotttelat, 2001a:71).

B

last simple ray of
dorsal fin smooth
(non-serrated)

5 black stripes
above lateral line

C

barbel moderately long
※black stripes occasionally indistinct
depending on fish
condition

37–40 lateral-line scales
(vs. 34–36 in similar P.
labeaminor)

D

lower lip narrowly
interrupted at midway

Probarbus labeamajor Roberts, 1992
Family: Cyprinidae (FC: 102)
Size: 120 cm SL (Kotttelat, 2001a:71).

6 black stripes
above lateral line

40–41 lateralline scales

A

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: A large-sized striped cyprinid fish, found in large rivers.
This fish was categorized as "Endangered" in the IUCN Red List
of Threatened Species in 2011. See also "Notes" of P. jullieni,
above.

C

barbel quite minute
or absent
lower lip enlarged,
its free rear margin
continuous
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B

A and C) IFREDI-P 6379 [photo: PT (A) and KS (C)]; B) UNMF uncatalogued
(photo: CG)

Notes: A large-sized striped cyprinid fish, found in large rivers.
In many localities except for the Mekong, the population size
of this fish continues to be decreased or locally extinct. At least
in the middle reaches of the Mekong, the fish is still regularly
caught and it is fairly common in the markets. However, even
in the Mekong, several researchers have brought attention to
the recent sharp decline in both size and number of this species
caught (e.g., Baird, 2006). Probarbus jullieni is frequently
featured as one of the flagship species for conservation of giant
fishes in Southeast Asia, in addition to Catlocarpio siamensis
(p. 110) and Pangasianodon gigas (p. 261). Probarbus jullieni
is listed in the Appendix I of CITES, and it was categorized as
"Critically Endangered" in the IUCN Red List of Threatened
Species in 2019.
Probarbus has been considered as monotypic, until Roberts'
(1992c) revision revealing that the genus comprises 3 similar-looking
species, i.e., P. jullieni, P. labeamajor, and P. labeaminor. Among
these, P. jullieni is the most widely-distributed species, whereas
the other 2 are hitherto known only from the restricted areas of the
Mekong (and much rarer than P. jullieni there). According to Roberts
(1992c), P. jullieni and P. labeaminor are readily ditinguished from
P. labeamajor by having 5 black stripes above the lateral line (vs.
6 in P. labeamajor), moderately developed barbel (its length is at
least one-third of the eye diameter vs. less than one-third), and nonenlarged lower lip with a interruption of free rear margin at midline
(vs. continuous free rear margin in P. labeamajor). Probarbus
labeaminor differs from P. jullieni by having fewer lateral-line
scales (34–36 vs. 37–40 in P. jullieni) and a free posterior margin of
the lower lip broadly interrupted at midway by an interspace equal
to about two-thirds of the eye diameter (vs. narrowly interrupted).
During our field surveys in 2007–2013 in the Mekong, many and a
few fish of P. jullieni and
P. labeamajor were found,
E
respectively, whereas P.
labeaminor could not be
seen.

A and C) IFREDI-P 1602 (photo: KS); B) IFREDI-P 2585 (photo: PT); D) NUOL-P 1137 (photo: VP); E) one of IFREDI-P specimen (Ratanakiri, Cambodia, photo: KS)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins and Malay Peninsula.

CYPRINIDAE
Cyprinus rubrofuscus Lacepède, 1803

Exotic

A

Family: Cyprinidae (FC: 102)
Size: 28 cm SL (Kottelat, 2001a: 45).

Notes: An introduced, large-sized cyprinid fish, very popular in
aquaculture throughout the Indochinese region; it is commonly
found in markets, but is not so common in the fields (occasionally
collected from rivers, ponds, and reservoirs, particularly in the
flooded season).
Kottelat (2001a: 45–46) recognized 2 species of Cyprinus
from the Laotian Mekong: C. carpio and C. rubrofuscus. According to him, the former had been "Originally from eastern
Europe and western central Asia, introduced throughout the
world," whereas "native to China (and Japan ?)" and "Introduced
throughout Southeast Asia" in the latter. He also noted that many
cultivated stocks in Asia in fact are C. rubrofuscus (rather than C.
carpio). A detailed discussion on this species is found in Kottelat
(2006: 30). Note that the common carp in Japan, previously
identified as "C. carpio," actually comprises 2 species (Mabuchi
et al., 2005), and both are typically more slender than the fish
found in the Mekong.
All the examined specimens of Cyprinus, collected from the
Indochinese Mekong during our field surveys in 2007–2013, agree
with Kottelat's (2001a) C. rubrofuscus. Namely, these specimens
have 31–32 lateral-line scales (29–33 in C. rubrofuscus vs. 33–37
in C. carpio in Kottelat, 2001a: 45) and 19–22 branched dorsalfin rays (18–22 vs. 17–20). Welcomme & Vidthayanon's (2003:
20) "Cyprinus carpio" may contain 2 species (C. carpio and C.
rubrofuscus), and their photograph of "Cyprinus sp." is the same as
the photograph of Cyprinus carpio in Kottelat (2001a: 46, fig. 56).

Carassius auratus (Linnaeus, 1758)

B

18–22 branched
dorsal-fin rays

C

2 pairs of barbels

29–33 lateralline scales

Exotic

Family: Cyprinidae (FC: 102)
Size: 26 cm SL (Luo & Yue in Yue et al., 2000: 430).

D

Distribution: Mekong Basin in Laos and Thailand (both introduced); widespread in East Asia from central Vietnam to Japan,
but introduced in many places of the world.

E
small young

26–31 lateralline scales

15–19 branched
dorsal-fin rays

NUOL-P 4868 (photo: CG)

Notes: A deep-bodied grayish cyprinid fish, found in slowflowing rivers, ponds, and lakes. This fish is widely distributed
in Eurasia, but the original distribution is now quite difficult to
precisely detect, due to widespread artificial introduction.
During our field surveys in the Indochinese Mekong in
2007–2013, 4 specimens (6.0–9.2 cm SL) of Carassius were
collected from the Bolaven Plateau in southern Laos. These
specimens have: 16–18 branched dorsal-fin rays; 26–27 lateralline scales; 48–52 gill rakers on the outer surface of the first
gill arch, and; a relatively deep body, its depth at the dorsalfin origin is 42.9–46.2 % of SL. One of these Lao specimens
is shown here. Although the taxonomy of Carassius is still
considerably controversial (see, e.g., Kottelat, 2006: 27–28), we
here identified this fish as C. auratus. According to Luo & Yue in
Yue et al. (2000), C. auratus (as C. auratus auratus) differs from
the similar congener C. gibelio (as C. auratus gibelio) by having,
e.g., fewer lateral-line scales (27–30 vs. 29–32 in C. gibelio) and
a deeper body (its depth is 1.8–2.4 in length vs. 2.2–2.8).
Kottelat (2017i) described a new species Carassius praecipuus from the Laotian Mekong. It differs from the congeners
in having, e.g., 9–11 branched ray and the anal-fin origin behind
a vertical line through the base of the last dorsal-fin ray.

A) Marketed fish, not preserved (Cần Thơ, Vietnam, photo: KS); B and C) NUOL-P 3067 (photo: TP); D) IFREDI-P 923 (photo: PT); E) NUOL-P 3982 (photo: TP)

Distribution: Throughout the Mekong Basin (introduced);
originally distributed from Amur to Red River Basin (Kottelat,
2006: 30), and introduced elsewhere.

no barbels
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CYPRINIDAE
Labiobarbus leptocheilus (Valenciennes, 1842)
Family: Cyprinidae (FC: 102)

A

Size: 26 cm SL (Kottelat, 2001a: 58, as Labiobarbus leptocheila).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia and Vietnam; Chao Phraya and Salween basins
and Sundaland.

B

C

D

E

H
F
21–28 branched
dorsal-fin rays

maxillary barbel variable
in length (see text)
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G

16–20 circumpeduncular scales

A) NUOL-P 1784 (photo: VP); B) NUOL-P 1816 (photo: TP); C) IFREDI-P 1692 (photo: KS); D) IFREDI-P 3302 (photo: PT); E) CTU-P 2842 (photo: LXT); F–H) NUOL-P 1817 (photo: TP)

Notes: A medium-sized slender cyprinid fish with a long dorsalfin base, commonly found in rivers and streams.
In his revisional work on Labiobarbus, Roberts (1993b)
regarded Dangila as a junior synonym of Labiobarbus, and
identified the Mekong species as L. leptocheilus (with several
synonyms, e.g., Dangila kuhlii, D. cuvieri, and D. lineata) and L.
siamensis. Rainboth (1996b) listed 4 species of Labiobarbus (as
Dangila) from the Cambodian Mekong, but his identification
was subsequently not accepted by Kottelat (2001a), who
followed Roberts' (1993b) review. The concept of Roberts
(1993b) and Kottelat (2001a) is tentatively followed here.
The varieties of body shape and coloration (see photographs)
suggest that the fish, identified here as L. leptocheilus, may
comprise more than a single species. And, regarding the length
of the maxillary barbel, we found at least 2 types in our L.
leptocheilus; viz., one has short maxillary barbel (not or barely
extending beyond a vertical line through middle of eye), whereas
the other has a long barbel (reaching to, or beyond, a vertical line
through the posterior edge of the eye, as in L. siamensis). Roberts
(1993b: 318) stated that the maxillary barbel is relatively short
and does not extend posteriorly in the hind border of the eye in L.
leptocheilus; one of our fish with a shorter barbel appears to be
identical to Robert's L. leptocheilus. Further detailed investigation is undoubtedly needed to clarify the taxonomy of the Mekong
species identified here as L. leptocheilus.
Two Mekong species of Labiobarbus, viz., L. leptocheilus
and L. siamensis, are similar to each other, and they are sometimes found together in a single collecting sample. Labiobarbus
leptocheilus, which is recognized here, can be distinguished from
L. siamensis by having fewer circumpeduncular scales (16–20
vs. 20–23) (Roberts, 1993b; Kottelat, 2001a). Typically these 2
species have several rows of small black spots, which sometimes
form black stripes, along scale rows (see photographs), but,
depending on the fish condition, the pattern can be faded. Similarly, a black midlateral blotch at the caudal-fin base, as well as a
dusky humeral blotch, is found in some specimens (see photo A),
but it is vaguely or not confirmed in other specimens.

CYPRINIDAE
A

B

Labiobarbus siamensis (Sauvage, 1881)

young

Size: 16.5 cm SL (Kottelat, 2001a: 58).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.

Ubon Ratchathani, Thailand (photo: KS)

Notes: A medium sized slender cyprinid fish with a long dorsalfin base, commonly found in rivers, streams, and floodplains.
Labiobarbus siamensis resembles the sympatric congener L.
leptocheilus, but it differs in the length of the maxillary barbel and
the number of circumpeduncular scales (see "Notes" of L. leptocheilus, left page). The photograph below shows seine-netting at a
floodplan in Ubon Ratchathani, Thailand, where numerous small
young of L. siamensis (e.g., photo B) were collected.

C

D

G
E
25–30 branched
dorsal-fin rays

maxillary barbel very long,
reaching to, or beyond,
a vertical through rear
margin of eye

F

20–23 circumpeduncular scales
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A) IFREDI-P 3442 (photo: PT); B) one of UBU collection (photo: KS); C) IFREDI-P 2941 (photo: PT); D) IFREDI-P 3729 (photo: PT); E–G) IFREDI-P 5821 (photo: PT)

Family: Cyprinidae (FC: 102)

CYPRINIDAE
Osteochilus vittatus (Valenciennes, 1842)
Family: Cyprinidae (FC: 102)

A

Size: 27 cm SL (Kottelat, 2001a: 64, as Osteochilus hasseltii).

Notes: A medium-sized species of Osteochilus, commonly seen
in various kinds of habitats, e.g., rivers, streams, ponds, floodplains, and reservoirs; it appears to be one of the most common
species of Osteochilus in the Mekong.
Fishes of Osteochilus are medium to large-sized cyprinids
with numerous fleshy papillae around the mouth. Some other
cyprnid genera of the Mekong also have similar papillose lips
[e.g., Cosmochilus (P. 136) and Labiobarbus (pp. 154–155)], but
Osteochilus has no hard spine-like ray (vs. present in Cosmochilus) in dorsal fin, and 11–18 dorsal-fin rays (vs. 8–9 and 18–30
in Cosmochilus and Labiobarbus, respectively).
Osteochilus vittatus has been well known as O. hasseltii,
a junior synonym (see Tan & Kottelat, 2009: 44). It is easily
distinguished from the other Mekong congeners by having the
combination of the follwoing features: several rows of dusky
spots along scale rows; a large dusky blotch at the midlateral
caudal-fin base; reddish-orange fins. A small specimen with
much paler coloration is similar to some sympatric congeners,
e.g., O. lini (p. 158) and O. microcephalus (p. 159), and may be
confused; O. vittatus has 12–18 dorsal-fin rays, slightly more
than those of O. lini and O. microcephalus (10–15, usually 13
or less). See also O. striatus (next page).

G

B

C

D

12–18 branched
dorsal-fin rays
several rows of small
reddish orange spots on
anterior part of body

black blotch at
caudal-fin base

E

several rows of
small dusky spots
along scale rows

F
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fins reddish
orange

young

A) NUOL-P 24 (photo: KU); B) NUOL-P 2775 (photo: TP); C) NUOL-P 1814 (photo: VP); D) IFREDI-P 2909 (photo: PT); E) NUOL-P 760 (photo: VP); C) NUOL-P 650 (photo: VP); G) marketed fish, not preserved (Siem Reap. Cambodia, photo: KS)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Sundaland.

CYPRINIDAE
Osteochilus striatus Kottelat, 1998
Family: Cyprinidae (FC: 102)

A

Size: 8.2 cm SL (Kottelat, 2001a: 68).
Notes: Little is known about this species, previously collected
only from central Laos (Khammouan and Bolikhamsai provinces)
(Kottelat, 1998; Rainboth et al., 2012). The photographed specimens shown here were collected from Nam Ngum Basin in Vientiane (fish in photos A and B) and Nam San in Bolikhamsai (photo
C); both Nam Ngum and Nam San are tributaries of the Mekong
at central Laos.
Osteochilus striatus resembles O. vittatus (left page) by having several series of dusky spots on its body, but it differs by
its more slender body, fewer dorsal-fin rays (11–12 vs. 12–18
in O. vittatus), and a broad dusky mid-lateral stripe on the
body (vs. absent or, if present, much narrower and shorter); the
midlateral stripe may be not pronounced in alive or freshlycollected fish with silvery/golden sheen on scales (photos A and
B), and becomes more vivid in preserved specimen (photo C).
According to Kottelat (1998: 45), O. striatus is sympatric with
the other similar congener O. waandersi (below); the former
differs from the latter in having, e.g., 8–10 rows of dark spots
along scale rows (vs. absent in O. waandersi) and rounded lobes
of the caudal fin (vs. pointed) (Kottelat, 1998, 2001a).

8–10 rows of small
dusky spots along
scale rows

11–12 branched
dorsal-fin rays

B

fins reddish orange

C
Osteochilus waandersi (Bleeker, 1853)
Family: Cyprinidae (FC: 102)

a broad midlateral dusky
stripe on body (conspicuous
in preserved specimen)

preserved specimen

A and B) NUOL-P 5064 (photo: TP); C) NUOL-P 2877 (preserved specimen, photo: KS)

Distribution: Mekong Basin in central and southern Laos.

A

Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin, Malay Peninsula, Sumatra, and Borneo.
Notes: A slender, medium-sized species of Osteochilus, usually
found in the medium to small, fast-flowing streams.
Tan & Kottelat (2009) noted that the Mekong population of
O. waandersi should be compaired with the Sundaic materials,
and that, if these are distinct, the avalable name for the former
(the Mekong population) is O. soplaoensis.
Its characteristic coloration, particularly the reddish orange
fins and black midlateral stripe extending onto the caudal fin,
readily distinguishes it from the Mekong congeners. See also
"Notes" of O. microcephalus (p. 159).

1–3 tubercles at
tip of snout

B

12–13 branched
dorsal-fin rays

a black midlateral stripe,
extending onto caudal fin

C

D
fins reddish orange
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A) IFREDI-P 1043 (photo: PT); B) IFREDI-P 582 (photo: PT); C) NUOL-P 133 (photo: KS); D) IFREDI-P 590 (photo: PT)

Size: 20.5 cm SL (Kottelat, 2001a: 68).

CYPRINIDAE
A

Osteochilus lini Fowler, 1935

B

Family: Cyprinidae (FC: 102)
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin.
Notes: A relatively small-sized species of Osteochilus, commonly found in slow-flowing streams and canals.
Osteochilus lini is a relatively slender, plain colored species
with a faint dusky humeral blotch (not always visible); a faint
dusky midlateral stripe/blotch is sometimes found on the
posterior part of the body, like the congener O. microcephalus
(next page). Osteochilus lini is readily distinguished from O.
microcephalus by lacking enlarged tubercles at the tip of the
snout (minute ones may be present in large adults). And, at
least in adults, the shape of the dorsal fin appears to be different
in these 2 species; O. microcephalus has a concaved distal
margin of the dorsal fin, whereas it is nearly straight in O. lini
(compare photos of these species). Small young and juvenile of
O. lini are similar to, and may be difficult to separate from, O.
vittatus (p. 156), but they usually have fewer branched dorsalfin rays [12–15 (usually 12 or 13) vs. 12–18 (usually 15 or
more) in O. vittatus].

anterior rays of dorsal
fin not elongate (see
also photos of similar
O. microcephalus,
next page)

F
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sometimes with faint
dusky midlateral
blotch or stripe

C

no enlarged
tubercles at
tip of snout

D

body plain silvery with
a dusky humeral blotch
(more prominent in
preserved specimen)

E

12–15 (usually 12 or 13)
branched dorsal-fin rays

A) NUOL-P 178 (photo: KS); B) NUOL-P 4975 (photo: TP); C) IFREDI-P 2787 (photo: PT); D and E) NUOL-P 1342 (photo: VP); F) IFREDI-P 2799 (photo: PT)

Size: 13.6 cm SL (Kottelat, 2001a: 65).

CYPRINIDAE
A

Osteochilus microcephalus (Valenciennes, 1842)

B

Family: Cyprinidae (FC: 102)
Size: 14.2 cm SL (Kottelat, 2001a: 65).

Notes: A relatively slender, small-sized species of Osteochilus,
commonly found in, e.g., slow-flowing rivers, swamps, and
floodplains. Karnasuta (1993: 21) noted, "O. microcephalus is
one of the most common species of Osteochilus and has wide
distribution."
Typically, Osteochilus microcephalus is distinguished from
the other Mekong congeners by its characteristic midlateral dusky
stripe which does not extend onto the caudal fin; O. striatus and
O. waandersi (p. 157) also have a black midlateral stripe, but the
stripe extends onto caudal fin (sometimes it is indistinct in O.
striatus). Depending on the fish condition, however, the stripe
may be quite obscure in O. microcephalus; although the specimen
with an indistinct stripe resembles the congener O. lini (left page),
O. microcephalus has single or some enlarged tubercles at the tip
of snout (vs. absent in O. lini), and slightly elongated anterior rays
of the dorsal fin (vs. not or barely elongated).
Large fish of Osteochilus microcephalus sometimes have
reddish orange fins (see photos B and D); the fish with such coloration might be identical to "Osteochilus enneaporos" of Roberts
& Warren (1994: 101) from northern Cambodia. Osteochilus
enneaporos, known from the Malay Peninsula, Sumatra, and
Borneo, has a higher gill raker count (40–60) than O. microcephalus (27–35) (Karnasuta, 1993).

C

1–3 enlarged
tubercles at
tip of snout

D

anterior rays of dorsal fin
elongate, forming a concaved
distal margin of
dorsal fin

F

A) One of UNMF specimens (photo: KS); B and E) IFREDI-P 2920 (photo: PT); C) NUOL-P 2393 (photo: TP); D and F) NUOL-P 2369 (photo: TP)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Sundaland.

10–13 branched
dorsal-fin rays

E

dusky mid-lateral stripe,
extending to caudal-fin base
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CYPRINIDAE

Osteochilus schlegelii (Bleeker, 1851)

B

Family: Cyprinidae (FC: 102)
Size: 31.4 cm SL (Karnasuta, 1993: 75).
Distribution: Mekong Basin in Cambodia and Vietnam; Chao
Praya and Meklong basins, Malay Peninsula, Sumatra, and
Borneo.
Notes: A deep-bodied, silvery gray cyprinid fish, found in large
rivers; it is not so common in the Mekong, but is most regularly
caught by the "Dai" fishery in the Tonle Sap River of Cambodia.
The aquarium fish shown here (photo A) was photographed at the
Inland Fisheries Research and Development Institute (IFReDI),
Cambodia.
Its deep, silvery-gray body with small scales readily distinguish Osteochilus schlegelii from the other Mekong congeners
except for O. melanopleura (next page).

body plain
silvery gray

C

12–14 branched
dorsal-fin rays

D

E

32–33 lateralline scales
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anterior part of dorsal fin
with faint dusky blotch

20 circumpeduncular scales

A) Aquarium fish, not preserved (Phnom Penh, Cambodia, photo: KS); B) IFREDI-P 5119 (photo: PT); C and D) IFREDI-P 4973 (photo: PT); E) IFREDI-P 504 (photo: PT)

A

CYPRINIDAE

Osteochilus melanopleura (Bleeker, 1852)

B

Family: Cyprinidae (FC: 102)
Size: 40 cm SL (Kottelat, 2001a: 65).
Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Chao Phraya Basin, Malay Peninsula, Sumatra,
and Borneo.
Notes: A large, deep-bodied grayish cyprinid fish, found in
rivers, streams, and swamps.
Osteochilus melanopleura is readily distinguished from many
other cyprinids in the Mekong by its deep and silvery body with
a faint dusky humeral bar and small scales. It is most similar
to the congener O. schlegelii (left page) in general appearance,
but it has higher counts of branched dorsal-fin rays (17–18 vs.
12–14 in O. schlegelii) and laeral-line scales (45–53 vs. 32–33),
in addition to the humeral bar (vs. absent). These characters also
distinguish O. melanopleura from the other congener O. lini
(p. 158) with similar (but much smaller) dark marking above
pectoral fin.

a dusky humeral bar
17–18 branched
dorsal-fin rays

C

45–53 lateral-line
scales

22–24 circumpeduncular scales
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A) A boy with a large fish of O. melanopleura (Tonle Sap River, Cambodia, photo: KS); B) IFREDI-P 2671 (photo: PT); C) NUOL-P 208 (photo: KS)

A

Many kinds of fishes (including Henicorhynchus siamensis) collected by "Dai" fishery at Tonle Sap River, Cambodia (photo: KS)

CYPRINIDAE
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CYPRINIDAE

Henicorhynchus siamensis (Sauvage, 1881)

A) Marketed fish, not preserved (Trà Vinh, Vietnam, photo: KS); B) NUOL-P 2396 (photo: TP); C) IFREDI-P 2062 (photo: PT); D and E) IFREDI-P 2315 (photo: PT)

A

B

Family: Cyprinidae (FC: 102)
Size: 12 cm SL (Kottelat, 2001a: 54).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A moderately slender, silvery cyprinid fish, commonly
found in various habitats, e.g., rivers, streams, canals, swamps,
and reservoirs.
This fish and allies have been assigned to Henicorhynchus
(e.g., Bănărescu, 1986; Rainboth, 1996b; Rainboth et al., 2012)
or catch-all genus Cirrhinus (e.g., Roberts, 1996; Kottelat,
2001a) by fish researchers. Kottelat (2003: 400) provisionally
recognized that the fishes of Henicorhynchus were distinct from
true Cirrhinus, and stated that the generic name of the former
"should be Gymnostomus Heckel (1843: 1030) ..... as this is a
senior subjective synonym of Henicorhynchus." On the other
hand, some ichthyologists (e.g., Kullander et al., 1999; Zhang &
Chen, 2006; Liu & Zhou, 2009) considered that the type species
of Gymnostomus (Cyprinus ariza Hamilton, 1807) is a species
of Bangana. Recent molecular analysis (Yang et al., 2012),
however, disagreed with these senarios; namely, according to
Yang et al. (2012), Gymnostomus ariza is a sister of Bangana
+ Cirrhinus + Labeo, whereas fishes of Henicorhynchus they
analyzed [H. caudimaculatus (as H. lineatus), H. entmema (as
H. lobatus), H. ornatipinnis, and H. siamensis] form a sister
group of Lobocheilos. Thus, here we treat Henicorhynchus
(type species: H. lobatus) as a valid genus for H. siamensis and
allies. On the status of Bangana, see "Notes" of Labeo pierrei (p.
172). Note that Ciccotto & Page (2020) also regarded Hehicorhynchus as varid in their recent revision of the genus.
Henicorhynchus siamensis is a relatively deep-bodied species
of the genus, although the shape of the body shows a certain
degree of intraspecific variation. See also "Notes" of similarlooking congener H. entmema (next page).

C

snout barely
projecting anteriorly
beyond lower jaw
body plain
silvery, without
dusky lines

E

D

usually 8
branched dorsalfin rays

163

CYPRINIDAE
A

Henicorhynchus entmema (Fowler, 1934)

B

Family: Cyprinidae (FC: 102)
Size: 10.7 cm SL (Kottelat, 2001a: 54, as Henicorhynchus lobatus).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam.
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C

D
snout pointed and well
projecting anteriorly
beyond lower jaw

E

body plain
silvery, without
dusky lines

usually 8
branched dorsalfin rays

a black spot at end
of caudal peduncle in
juvenile (< 2.8 cm SL)

E

juvenile

A and C) IFREDI-P 1696 (photo: KS); B) NUOL-P 2308 (photo: VP); D) CTU-P 674 (photo: LXT); E) IFREDI-P 4299 (photo: PT)

Notes: A slender species of Henicorhynchus, commonly found
in rivers and streams. Roberts (1997b, as Cirrhinus lobatus) noted
that this species is "probably the most abundant fish species in the
Mekong basin," and reported its peculiar protogynous ("femalefirst") hermaphrodite.
Henicorhynchus entmema was well known as H. lobatus
before the revisional study of the genus made by Coccitto & Page
(2020), who regarded it as a junior synonym of H. entmema.
It somewhat resembles the common congener H. siamensis (p.
163) in general appearance, but can be distinguished by its more
slender body and pointed, projecting snout. Another similarlooking, sympatric congener H. caudimaculatus (next page) has
several dusky colored lines along the longitudinal scale rows on
the body (vs. absent in H. entmema and H. siamensis). One of the
fish shown here (photo B), collected from Savannakhet Province
of Laos in February, looks unusual in having an orange-tinged
caudal fin; it appear to be not a nuptial coloration, considering
Roberts (1997b: 190) reported that he observed reproduction
migration of this fish at the Mekong mainstream in southern Laos
in June–July 1993.
Rainboth et al. (2012: 65, pl. 24, fig. 488) reported H. caudiguttatus from the Mekong Basin in northern Thailand; the
name was regarded as a junior synonym of H. caudimaculatus
by Roberts (1997, as Cirrhinus caudimaculatus) and Kottelat
(2013c, as Gymnostomus caudimaculatus), but, in their most
recent revision of the genus, Coccitto & Page (2020) resurrected
H. caudiguttatus as a valid species, known only from the Chao
Phraya Basin in Chiang Mai, Thailand. Identification of the
photographed specimen of H. caudiguttatus from the Mekong
Basin in Chiang Rai of Thailand, shown by Rainboth et al. (2012,
pl.24, figs 488 & 489), needs confirmation. Henicorhynchus
caudiguttatus is similar to H. caudimaculatus, but has a strongly
oblique mouth (vs. weakly oblique to horizontal in H. caudimaculatus), brown spots on caudal fin in larger specimens (vs.
caudal fin is immaculate), and immaculate body (vs. body usually
with longitudinal stripes) (see Coccitto & Page, 2020).

CYPRINIDAE
Henicorhynchus caudimaculatus (Fowler, 1934)
Family: Cyprinidae (FC: 102)

A

Size: 15 cm SL (Kottelat, 2001a: 54, as Henicorhynchus lineatus).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam.

B

※shape of head and body similar to H. entmema (left page)
8 branched
dorsal-fin rays

C

several longitudinal dusky stripes on
body (more conspicuous in preserved
specimen)

D

preserved specimen

A and C) IFREDI-P 947 (photo: PT); B) NUOL-P 2444 (photo: TP); D) IFREDI-P 2367 (photo: KS)

Notes: A slender species of Henicorhynchus, sometimes cooccurs with a similar-looking congener H. entmema (left page).
This fish was known as H. lineatus (e.g., Kottelat, 2001a)
before the revisional study made by Coccitto & Page (2020), who
regarded it as a junior synonym of H. caudimaculatus. General
appearance of H. caudimaculatus is very similar to a sympatric
congener H. entmema, but has several longitudinal dusky
stripes on body (vs. absent in H. lobatus). The stripes on body
are, however, usually faint and indistinct when alive or freshly
collected (see photo B), and most conspicuous on the alcoholpreserved specimen (after the silvery sheen is faded).
A photographed specimen of Henicorhynchus cryptopogon
in Rainboth (1996b, pl. XIII, fig. 90) and Rainboth et al. (2012,
pl. 24, fig. 490) can be identified as H. caudimaculatus shown
here. Henicorhynchus cryptopogon, originally described as Tylognathus cryptopogon by Fowler (1935), was considered to be
a species of Lobocheilos (Doi, 1997; Roberts, 1997b; Kottelat,
2001a: 59, as a questionable synonym of Lobocheilos metanotaenia); Fowler's (1935: 123, figs 69 and 70) original figure of
T. cryptopogon clearly shows the characteristic mouth details
for Lobocheilos (rather than of Henicorhynchus), and has many
distinct, large tubercles on snout (not found in Henicorhynchus).
Kottelat (2013a: 108) listed this as a valid species of Gymnostomus, although he noted that it is "considered to be a simultaneous subjective synonym of T. melanotaenia Fowler, 1935"
(Tylognathus melanotaenia = Lobocheilos melanotaenia, see
Kottelat, 2013c: 120). Ciccotto and Page (2020) examined the
holotype of T. cryptapogon, and concluded that it is a junior
synonym of Lobocheilos rhabdoura (p. 168).

A

Henicorhynchus ornatipinnis (Roberts, 1997)
Family: Cyprinidae (FC: 102)
Size: 9.1 cm SL (Kottelat, 2001a: 54).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

D

8 branched
dorsal-fin rays

body plain silvery

B
A–C) NUOL-P 1191 (photo: KS); D) IFREDI-P 668 (photo: KS)

Notes: A small species of Henicorhynchus with orange red
pectoral, pelvic, and anal fins, usually found in temporary
canals and backwaters of turbid rivers and streams.
Henicorhynchus ornatipinnis is readily distinguished from
the Mekong congeners by having its orange red fins, and short
and blunt snout. Some species of Cirrhinus (e.g., C. jullieni and
C. cirrhosus) have similar coloration on fins, but differ from H.
ornatipinnis in having 10 or more branched dorsal-fin rays (vs.
8 in H. ornatipinnis). A small specimen (photo D) from Stung
Treng Province represents the first record of this species from
the Cambodian Mekong.

pectoral, pelvic and anal
fins reddish orange

C
snout short
and blunt
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CYPRINIDAE
Cirrhinus jullieni (Sauvage, 1878)

A

Family: Cyprinidae (FC: 102)
Size: 14.5 cm SL (Kottelat, 2001a: 42).

Notes: A medium-sized, relatively deep-bodied species of
Cirrhinus, found in large rivers and floodplains.
Roberts (1997b) revised the genus Cirrhinus, but his Cirrhinus
also included fishes herein assinged to Henicorhynchus (p.
163–165). Kottelat (1998, 2003, 2001a, 2013c) disagreed with
the generic limits shown by Roberts (1997b); namely, of the
fishes of Cirrhinus of Roberts (1997b), species with 10–15 and
8–9 branched dorsal fin rays are placed in Cirrhinus and Henicorhynchus (or Gymnostomus), respectively. See also "Notes" of
Henicorhynchus siamensis (p. 163).
Cirrhinus jullieni fairly resembles the congener Cirrhinus prosemion (next page) by having silvery body with a faint dusky
humeral bar, but the body is much deeper (vs. slender in C. prosemion). In the Mekong, this species appears to be restrictedly
found in the lower reaches below Khone Falls, as already pointed
out by Kottelat (2001a: 42); it is fairly common in the Cambodian
Mekong, but has never been confirmed around Ubon Ratchatani
in Thailand (above Khone Falls) during a long-term monitoring
of fish fauna at there by one of us (CG).

Cirrhinus cirrhosus (Bloch, 1795)

Exotic

body plain silvery,
usually with a faint
dusky humeral bar

14–16 branched
dorsal-fin rays
35–38 lateral-line
scales

B
pectoral, pelvic, anal and
caudal fins reddish orange

A) IFREDI-P 4627 (photo: PT); B) IFREDI-P 1684 (photo: KS)

Distribution: Mekong Basin in southern Laos (downriver of
Khone Falls), Cambodia, and Vietnam; Chao Phraya Basin.

A

Family: Cyprinidae (FC: 102)
Size: 100 cm SL (Kottelat, 2001a: 42).

Notes: An exotic cyprinid fish, introduced from India to the
Mekong for aquaculture (Welcomme & Vidthayanon, 2003: 19);
it was well-known as Cirrhinus mrigal, a junior synonym of C.
cirrhosus (see, e.g., Roberts, 1997b; Kottelat, 2013c). This fish
is commonly found in the local markets (see below photograph),
but is rarely seen in the field. One of the photographed specimens
shown here (photos B and C) was collected from a small turbid
river in Luang Prabang Province, northern Laos, by casting net.
Cirrhinus cirrhosus is somewhat similar to a congener C.
prosemion (next page) in general appearance, but lacks a dusky
bar above the pectoral fin.

D

B

body more slender
than similar congeners
body plain silvery, with no
trace of humeral bar

C

pectoral, pelvic, anal and
caudal fins tinged with
reddish orange
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12–15 branched
dorsal-fin rays
39–46 lateral-line
scales

A and D) Marketed fish, not preserved (Vientiane, Laos, photo: KS); B and C) NUOL-P 4473 (photo: TP)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam (all introduced); originally distributed from Pakistan to
Myanmar.

A) Marketed fish (Stung Treng, Cambodia, photo: KS); B) IFREDI-P 3600 (photo: PT); C) IFREDI-P 707 (photo: PT)

CYPRINIDAE

A
Cirrhinus prosemion (Fowler, 1934)
Family: Cyprinidae (FC: 102)

B

Size: 43.5 cm SL (Kottelat, 2001a: 43, as Cirrhinus molitorella).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins and peninsular Thailand.

Cirrhinus microlepis (Sauvage, 1878)
Family: Cyprinidae (FC: 102)

body plain silvery,
with a faint dusky
humeral bar

C

11–15 branched
dorsal-fin rays
36–41 lateral-line
scales

Aand B) FREDI-P 1846 (photo: PT); C) IFREDI-P 4295 (photo: PT); D) marketed fish, not preserved (Kratie,
Cambodia, photo: KS)

Notes: A relatively large-sized, slender species of cyprinids,
found in rivers and streams.
Cirrhinus prosemion was confused with a similar-looking
congener Cirrhinus molitorella, until Nguyen & Sunnucks (2012)
revealed that the Mekong population is genetically diferentiated
from Red and Pearl rivers populations that are true C. molitorella.
Following Nguyen & Sunnucks' (2012) result, Kottelat (2013c:
89) identified the Mekong population as C. prosemion, originally
described from Chiang Mai of Thailand by Fowler (1935). Although Kottelat (2013c) did not provide the morphological characters distinguishing it from C. molitorella, his identification is
tentatively followed here.
Its slender body resembles that of Cirrhinu cirrhosus (p.
166), but C. prosemion has a dusky bar above pectoral fin.

A

Size: 50 cm SL (Kottelat, 2001a: 42).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A large species of Cirrhinus with minute scales, found in
large rivers and floodplains. Like the other large-sized congeners
shown above, this is an important food fish in the Indochinese
region, and commonly found in the markets.
Its minute scales readily distinguish Cirrhinus microlepis
from the Mekong congeners, even in small young and juvenile
stages (see photo C).

B

53–60 lateralline scales

11–12 branched
dorsal-fin rays

D

C

juvenile
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CYPRINIDAE
Lobocheilos rhabdoura (Fowler, 1934)
Family: Cyprinidae (FC: 102)

A

Size: 22 cm SL (Kottelat, 2001a: 59).

Notes: A silvery slender cyprinid fish with single or some black
longitudinal stripes, found in rivers and streams.
Fishes of Lobocheilos are similar to some slender species of
Onychostoma (pp. 149–150) and Henicorhinchus (pp. 163–165),
but has charactersitic modification of lower lip, forming a thick
fleshy pad covering lower jaw (see photo H).
Taxonomy of Lobocheilos in the Indochinese region has
been in a state of flux. Rainboth (1996b) recorded 3 species
of Lobocheilos from the Cambodian Mekong, along with 3
additional species likely to occur there; these include L. davisi,
L. delacouri, L. gracilis, L. melanotaenia, L. quadrilineatus,
and L. rhabdoura. Subsequently Kottelat (2001a) recognized
only 2 valid species, L. melanotaenia and L. rhabdoura, from
the Laotian Mekong, and presumed the remaining 4 names (L.
davisi, L. delacouri, L. gracilis and L. quadrilineatus) listed by
Rainboth (1996b) to be possible synonyms of either of these 2
species. According to Kottelat (2001a), L. melanotaenia can be
separated from L. rhabdoura by its deeper body (body depth
3.2–3.7 times in SL in L. melanotaenia vs. 3.7–4.6 times in L.
rhabdoura), narrower mouth (not occupying whole width of
head vs. occupying) and smaller tubercles on snout in large
individuals (vs. larger). In his book on the fishes of the Mekong
delta, Vidthayanon (2008) resurrected L. delacourti as valid,
but he did not give any bases for his decision.
As noted by Kottelat & Tan (2008: 27), the identification of
fishes of Lobocheilos is difficult based only on small specimens.
Shape of body, size and number of tubercles on snout, size of
mouth opening and coloration appear to be changed depending
on size of fish and/or fish condition, and the information about
ontogenetic change and/or intraspecific variation is considerably
insufficient for the Indochinese species. This situation promotes
the identification of Lobocheilos based chiefly on these characters
(e.g., Rainboth, 1996b) to be quite difficult. Actually, in many
cases, the characters provided by Kottelat (2001a) do not work
well in the species identification. In this book, we identified all
fish of the genus collected during our project from the Mekong
as L. rhabdoura, the oldest name of Lobocheilos based on the
Indochinese specimens (described in 1934 from Chieng Mai,
Thailand). Our identification corresponded with the recent
revision of the Indochinese species of Lobocheilos by Ciccotto
& Page (2016). This fish (L. rhabdoura) is most similar to L.
erinaceus (known from northeastern Kalimantan) within the nonIndochinese congeners, but can be distinguished by having conspicuous black stripe from upper extremity of gill opening to tip
of median caudal-fin rays (vs. absent in L. erinaceus) (Kottelat &
Tan, 2008: 34).

H

ventral view
of head

lower lip forming
a thick fleshy pad
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B

C

D

body silvery, with a
single or some narrow
black stripes

E

mouth inferior

F
tubercles on
snout

G

A) IFREDI-P 1680 (photo: PT); B and E) IFREDI-P 2922 (photo: PT); C) IFREDI-P 5653 (photo: PT); D) NUOL-P 2307 (photo: VP); F and G) IFREDI-P 5654 (photo: PT); H) NUOL-P 2424 (preserved specimen, stained with cyanine blue, photo: KS)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins and Peninsular Thailand.

CYPRINIDAE

B

Barbichthys laevis (Valenciennes, 1842)
Family: Cyprinidae (FC: 102)
Size: 30 cm SL (Kottelat, 2001a: 40).
Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Chao Phraya Basin and Sundaic region.
Notes: A medium-sized silvery cyprinid fish, found in large
rivers. Small fish is sometimes found in the aquarium fish trade.
Although the IUCN Red List of Threatened Species in 2020
categorized this fish as being of "Least Concern", Rainboth
(1996b: 106, as B. nitidus) noted, "Formerly common..., but
fishermen now report it as rare" in the Cambodian Mekong.
In addition to its large infraorbital bones, its silvery slender
body and characteristic pattern of dorsal and caudal fins make it
easy to distinguish from the other cyprinid fishes in the Mekong.
large black blotch
on dorsal fin

C

D

Balantiocheilos ambusticauda Ng & Kottelat,

2007

infraorbital bones
large

?Extinct

Alcohol-preserved, non-Mekong specimen (Chao
Phraya River, KUMF 0239, photo by PM)

body plain silvery

caudal fin reddish orange
with a submarginal black
streak on each lobe

when alive or freshly-collected, body
plain silvery, darkened dorsally

Family: Cyprinidae (FC: 102)
Size: 20 cm TL (Smith, 1945: 205, Ng & Kottelat, 2007: 17).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: This fish had been confused with the similar-looking
congener, Balantiocheilos melanopterus, which is known only
from the Sundaic region. When B. ambusticauda was described
as a new species in 2007, it appeared to be already extinct (Ng &
Kottelat, 2007). Cultivative fish of Balantiocheilos is commonly
seen at aquarium shops in the Indochiense countries; in many
cases, the aquarium fish is hard to be identified to species,
because of its uncertain origin and great similarities in these
two species. The release of the cultivative (aquarium) stock of
Balantiocheilos to natural waters without much consideration
may cause serious confusion in their genetic diversity.
According to Ng & Kottelat (2007: 15), B. ambusticauda can
be distinguished from B. melanopterus by having: shorter and

A) Marketed fish, not preserved (Savannakhet, Laos, photo: KS); B and C) NUOL-P 2380 (photo: TP); D) IFREDI-P 1609 (photo: KS)

A

posterior edges of dorsal, caudal,
anal, and pelvic fins blackish
※See also text, for similar Sundaic congener B. melanopterus

more rounded snout (its length 27.5–33.9% of head length in B.
ambusticauda vs. 33.2–39.1% in B. melanopterus); posteriorlydirected groove at rictus curved (vs. straight); narrower black
margins of pelvic and anal fins, the distal third or less of
both fins blackened (vs. distal half or more blackened). The
photograph shown in Kottelat's (2001a: 38) book of fishes of
Laos was based on a cultivative specimen, not identified as B.
ambusticauda (see Ng & Kottelat, 2007: 14).
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Two marketed fish of Labeo chrysophekadion, including ones with unusual (left) and normal coloration (Stung Treng, Cambodia, photo: KS)

CYPRINIDAE
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CYPRINIDAE
Labeo chrysophekadion (Bleeker, 1849)
Family: Cyprinidae (FC: 102)

A

Size: 60 cm SL (Kottelat, 2001a: 57).

Notes: A large-sized dusky cyprinid fish, found in rivers and
lakes. The juvenile and small young are usually collected from
small canals and floodplains. This is a very important food fish
throughout the mainland Southeast Asia, and there are many
works on the aquaculture topics. The small young are sometimes
found in the aquarium fish trade, although the species is not so
popular as aquarium fish because of its barbarous behavior.
Its deep and blackened body and large dorsal fin make it
easy to distinguish from the other Mekong fishes. The large
specimens, commonly sold in the markets as fresh, typically
represent slightly paler coloration (see photographs, below).
Kottelat (2001a) recognized 2 similar-looking species, Labeo
barbatulus and L. chrysophekadion, from the Laotian Mekong.
According to him, L. barbatulus can be distinguished from L.
chrysophekadion by having: a dorsal fin with a deeply concaved
distal margin (vs. straight or slightly concaved in L. chrysophekadion); dark brown to black body and fins (vs. gray to black in
large adults, wholly black in juveniles). Nevertheless, the shape of
the dorsal fin is gradually changed from straight to concave with
growth; furthermore, we could not confirm 2 distinct morphotypes (i.e., barbatulus-type and chrysophekadion-type) within
the same-sized specimens. Kottelat's (2001a) decision is thus
not accepted here; namely, his L. barbatulus regarded here as a
smaller specimen of L. chrysophekadion.

21–28 branched
dorsal-fin rays

B

body blackish gray,
blackish brown or black,
with dark beige or orange
spot on each body scales
in young and adult

C

E
anterior rays of
dorsal fin elongate
in large adult

D

juvenile

F
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A) CTU-P 2855 (photo: KU); B) NUOL-P 4725 (photo: TP); C) IFREDI-P 1610 (photo: KS); D) IFREDI-P 4133 (photo: PT); E) marketed fish, not preserved (Vientiane, Laos, photo: KS); F) marketed fish, not preserved (Ratanakiri, Cambodia, photo: KS)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Sundaland.

CYPRINIDAE

Labeo pierrei (Sauvage, 1880)

B

Family: Cyprinidae (FC: 102)
Size: 80 cm SL (Kottelat, 2001a: 58).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam (?and Yunnan, China); Dong Nai and Chao Phraya basins.

Marketed fish of Labeo pierrei (bottom) and L. chrysophekadion (top 2) in Stung Treng, Cambodia (photo: KS)

Notes: A large-sized, moderately slender cyprinid fish, found
in large rivers. The fish in the photographs shown here were
taken from the Cambodian Mekong.
This fish has been frequently assigned to the catch-all genus
Labeo [e.g., Rainboth, 1996b (as L. erythropterus); Roberts,
1997b; Kottelat, 2001a, 2013c], but Zhang & Chen (2006) and
Lui & Zhou (2009) placed it in Bangana. Recent molecular
analysis (Yang et al., 2012), however, revealed that the currently
recognized Bangana (e.g., Zhang & Chen, 2006) is non-monophyletic. According to the phylogenetic tree shown by Yang et
al. (2012, fig. 1), this fish and the other Mekong species previously placed in Bangana, viz., B. lippa (see Altigena lippa,
p. 180), are both not included in a lineage containing the type
species of Bangana (Cyprinus dero Hamilton, 1822 = Bangana
dero) (viz., Bangana sensu stricto of Yang et al., 2012); "Bangana" pierrei is nested within Labeo sensu stricto of Yang et al.
(2012).
Further, species identification of this fish appears to also need
confirmation. Roberts (1997b) and Kottelat (2001a) regarded
that Labeo yunnanensis is conspecific with, and a junior synonym of, L. pierrei, while the Chinese researchers recognized
that these 2 are distinct (e.g., Zhang & Chen, 2006: 42). Subsequently Kottelat (2013c) regarded pierrei and yunnanensis as
valid species of Labeo and Bangana, respectively, although the
phylogenetic tree of Yang et al. (2012), indicating that L. pierrei
is a sister to L. yunnanensis, did not match Kottelat's (2013c)
generic assignments.

distinct rostral groove
between upper lip and
snout

C

large pendulous rostral
fold covering upper lip
anteriorly

11 branched
dorsal-fin rays

D

37–42 lateral-line scales

E

young

F
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lips smooth (nonpapillose)

small young

A) Marketed fish, not preserved (Stung Treng, Cambodia, photo: KS); B and D) IFREDI-P 612 (photo: PT); C) marketed fish, not preserved (Stung Treng, Cambodia, photo: KS): E) IFREDI-P 2573 (photo: PT); F) IFREDI-P 1613 (photo: KS)

A

A
Labeo rohita (Hamilton, 1822)

Exotic

B

young

Family: Cyprinidae (FC: 102)
Size: 80 cm SL (Kottelat, 2001a: 58).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam (all introduced); originally distributed from Pakistan to
Myanmar.
Notes: A large-sized cyprinid fish, highly esteemed in aquaculture; it is introduced from India, and is now established in
the Mekong (Welcomme & Vidthayanon, 2003: 21). This fish is
commonly found in the fish markets (all of the marketed fish are
presumed to be the cultured individuals), but is less common in
the natural waters.
The adult fish is easily identified by its stout and moderately
elongated body, small mouth, and reddish fins. Juvenile and
small young (see photo E), occasionally collected from rivers
and streams, are somewhat similar to Labeo pierrei (left page),
but have as many as 12–14 branched dorsal-fin rays (vs. 11 in L.
pierrei).

C

12–14 branched
dorsal-fin rays

D

ventral profile of head arched

fins reddish orange

mouth small

F

E

small young
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A) Marketed fish, not preserved (Vientiane, Laos, photo: KS); B) IFREDI-P 2316 (photo: PT); C) CTU-P 4444 (photo: HVM); D) IFREDI-P 1364 (photo: PT); E) IFREDI-P 2320 (photo: PT); F) marketed fish, not preserved (Ratanakiri, Cambodia, photo: KS)

CYPRINIDAE

CYPRINIDAE
A

Epalzeorhynchos frenatum (Fowler, 1934)

B

Family: Cyprinidae (FC: 102)
Size: 12 cm SL (Kottelat, 2001a: 49).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.

C

blackish stripe from
eye to tip of snout
small triangular
fleshy rostral lobe
above rostal barbel

D
10–12 branched
dorsal-fin rays
head and body
greenish brown
to blackish gray

caudal fin (and
other fins usually)
reddish

E
F

juvenile

blackish blotch at
caudal-fin base
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A, D. and E) NUOL-P 1813 (photo: VP); B) NUOL-P 1750 (photo: KS); C) IFREDI uncatalogued (photo: PT); F) IFREDI-P 4220 (photo: PT)

Notes: A slender, relatively small-sized cyprinid fish with charactersitic coloration, found in rivers and streams; it is also commonly found in the aquarium fish trade.
Epalzeorhynchos resembles Crossocheilus (next page) in
general appearance, but has a small triangular, fleshy rostal
lobe above rostal barbel (Kottelat et al., 1993; Kottelat, 2001a).
Epalzeorhynchos comprises at least 3 speices (Roberts, 1989:
39) in Southeast Asia; of these, a single species E. frenatum
is known from the Mekong (see also below). Its characteristic
coloration readily distinguishes E. frenatum from the other
cyprinid fish from the Mekong.
We here follow Sontirat (1980) and Roberts (1989), who
considered that Epalzeorhynchos munense is a synonym of
E. frenatum, although some researchers have recognized that
these 2 species are non-conspecific (e.g., Kottelat, 1998, 2013c;
Rainboth et al., 2012). For example, based on his specimens
from the Laotian Mekong, Kottelat (1998: 29) found "striking
differences in coloration and color pattern" between E. frenatum
and E. munense (i.e., greenish brown body with a large black
blotch at the base of the caudal fin in E. frenatum vs. black head,
body and anal fin, with a bright red caudal fin, a red dorsal fin,
and pelvic and pectoral fins with black margins in E. munense),
in addition to minor differences in body and head details. The
differences in coloration that he indicated are, however, varied
depending on the fish condition, and the details in the head and
body appear to be subjective and are difficult to be practically
use in the identification.

CYPRINIDAE

Crossocheilus reticulatus (Fowler, 1934)

B

Family: Cyprinidae (FC: 102)
Size: 10.9 cm SL (Kottelat, 2001a: 43).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; Chao Phraya basin.
Notes: A silvery, slender cyprinid fish with a conspicuous large
black spot at the caudal-fin base; it is commonly found in rivers
and streams.
Crossocheilus is superficially similar to Epalzeorhynchos
(p. 174) and Ceratogarra (pp. 177–178), but lacks a small trianuglar, fleshy rostral lobe above the rostal barbel (vs. present in
Epalzeorhynchos, see photo D in p.174) and modified lower lip
into a mental disc (vs. present in Cetatogarra) (see head details
of Ceratogarra cambodgiensis, p. 178); Crossocheilus and
Ceratogarra has 8 branched dorsal-fin rays, whereas 10–13 in
Epalzeorhynchos (e.g., Rainboth, 1996b, showing Ceratogarra
as a part of Garra).
Four species of Crossocheilus (viz., C. atrilimes, C. cobitis,
C. oblongus, and C. reticulatus) are known from the Mekong
(Ciccotto et al., 2017), and all of them are shown in this book.
Crossocheilus reticulatus is readily distinguished from the
other 3 congeners from the Mekong by having non-striped
body with a large black blotch at the caudal-fin base.

E

C

8 branched
dorsal-fin rays

conspicuous black blotch
at caudal-fin base

D

juvenile
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A) 3 fish of IFREDI-P specimens (Kratie, Cambodia, photo: KS); B) NUOL-P 2018 (photo: VP); C) IFREDI-P 2717 (photo: PT); D) CTU-P 672 (photo: VP); E) IFREDI-P 4307 (photo: PT)

A

CYPRINIDAE
Crossocheilus atrilimes Kottelat, 2000
Family: Cyprinidae (FC: 102)

A

Size: 7.3 cm SL (Kottelat, 2000: 39).

usually 1–2 rows of small
faint dusky spots below
midlateral stripe

conspicuous broad black
midlateral stripe, extending
to tips of middle rays of
caudal fin

B

C young
only a pair of barbels
at least in adult

Crossocheilus oblongus Kuhl & van Hasselt, 1823

1–1½ scales between
anus and anal fin

black stripe condition
similar to C. atrilimes
(above)

A

Family: Cyprinidae (FC: 102)
Size: 13.8 cm SL (Kottelat, 2001a: 43).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Sundaland.
Notes: Another black-striped species of Crossocheilus, found in
rivers and streams with swift currents; it is sometimes collected
together with the similar-looking congener C. atrilimes (above).
Due to its chic coloration and the "algae-eater" habits, this fish is
popular and commonly found in the aquarium fish trade (as well
as C. atrilimes).
Typically Crossocheilus oblongus has a more slender head
and body compared to C. atrilimes, as well as a slightly higher
count of scales between anus and anal fin (2–3½ vs. 1–1½). And,
although Crossocheilus atrilimes usually has 1–2 longitudinal
rows of faint dusky small spots below the midlateral stripe in the
adult, C. oblongus always lacks such spots.

B

ventral view
of head

no dusky spots below
midlateral stripe

C

only a pair of barbels
at least in adult

2–3½ scales between
anus and anal fin

Crossocheilus cobitis (Bleeker, 1854)
Family: Cyprinidae (FC: 102)
Size: 8.4 cm SL (Kottelat, 2001a: 43).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Sundaland.
Notes: Crossocheilus cobitis resembles some sympatric blackstriped congeners (C. atrilimes and C. oblongus, next page), but
can be distinguished by having the stripe, which ends in a black
spot at the caudal-fin base (vs. extending to the tip of the middle
caudal-fin rays in C. atrilimes and C. oblongus) and 2 pairs of
distinct barbels (vs. a single pair at least in the adult). The photographed specimen, collected from Nam Ngum River (a tributary
of the Mekong) in Laos, agrees with the description of C. cobitis,
but may be a small specimen of C. oblongus.
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dusky midlateral stripe from head to body,
ended as a black blotch at caudal-fin base

2 pairs of distinct barbels

NUOL-P 3711 (preserved specimen,
photo: KS)

A and C) IFREDI-P 2721 (photo:PT); B) one of NUOL-P 2872 (preserved specimen, stained
with cyanine blue, photo: KS)

Notes: A slender, black-striped benthic cyprinid fish, found in
rivers and streams with swift currents.
This fish was once well-known as Crossocheilus siamensis,
until Kottelat (2000: 39) revealed that the name is actually the
junior synonym of C. oblongus (below); since the species had
never been named, Kottelat described it as new species C. atrilimes. These 2 species, C. atrilimes and C. oblongus, are indeed
very similar, but can be distinguished in shape of body, the
number of scales between anus and anal fin, and coloration (see
"Notes" of C. oblongus, below).

A and B) IFREDI-P 2903 (photo:PT); C) NUOL-P 153 (photo: KS)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya basin.

A small branch of the Mekong at Stung Treng, Cambodia, where Ceratogarra sp. indet. 1 was
collected (photo: KS)

CYPRINIDAE

Ceratogarra sp. indet. 1

A

Family: Cyprinidae (FC: 102)
Distribution: Mekong Basin in northern Cambodia.
Notes: An unidentified cyprinid fish, tentatively placed in Ceratogarra. These are possibly the juveniles of a species of Ceratogarra or Garra with no mental disc (i.e., the disc might not yet
been developed in these specimens), as shown by Kottelat (2020:
165, figs 15 and 16) in some garras. See also similar fish, Ceratogarra sp. indet. 2 (below).
Two small specimens were collected from a small branch
of the Mekong with muddy substrata in Stung Treng Province,
northern Cambodia (see photograph, above). This fish has a
narrow black midlateral stripe between the tip of the snout and
caudal-fin base (faded in photo A), and 2 pairs of distinct, long
barbels.

2 pairs of long barbels

B

black midlateral stripe
from tip of snout to
caudal-fin base

lower lips not modified into
a distinct mental disc

A) IFREDI-P 678 (photo:KS); B) IFREDI-P 674 (photo: KS)

Size: 2.0 cm SL (IFREDI-P 674, possibly attaining much larger).

Ceratogarra sp. indet. 2
Size: 2.9 cm SL (NUOL-P 364, possibly attaining much larger).
Distribution: Mekong Basin in central and northern Laos.
Notes: An unidentified fish of Ceratogarra or Garra, possibly
a small young of sympatric Ceratogarra cambodgiensis (next
page). However, it has 2 pairs of distinct barbels [vs. only a
single pair (viz. rostral barbels only) in C. cambodgiensis]
and there is a considerable difference in coloration. This fish
is also similar to Ceratogarra sp. indet. 1 (above), although
the lower lip is modified into a distinct mental disc [as in C.
cambodgiensis vs. not modified into a distinct mental disc in
Ceratogarra sp. indet. 1). The photographed specimen shown
here was collected from a small swift stream in Luang Prabang
Province, northern Laos; similar specimens were also collected
from Vientiane, central Laos.

2 pairs of barbels

black midlateral stripe,
extending to caudal-fin
base

lower lips modified into
a distinct mental disc
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NUOL-P 4490 [photo: KS (top: aquarium photo) and TP (bottom)]

Family: Cyprinidae (FC: 102)

A

Ceratogarra cambodgiensis (Tirant, 1883)
Family: Cyprinidae (FC: 102)
Size: 10 cm SL (Kottelat, 2001a: 50, as Garra cambodgiensis).

lower lips modified into a
distinct mental disc with free
rounded rear margin (true of
all species of Ceratoarra)

Distribution: Mekong Basin in China (Yunnan), Laos, Cambodia, Thailand, and Vietnam; Chao Phraya Basin and Malay
Peninsula.
Notes: A relatively large species of garras, found in swift
streams with rocky and/or gravel bottoms. The generic assignment follows Kottelat (2020a).
Fishes of Ceratogarra somewhat resemble with Crossocheilus (pp. 175–177), but the lower lip is modified into a circular
mental disc with a free rear margin (see photo B).
Ceratogarra cambodgiensis appears to be the most common
species of the genus in the Mekong. It is very similar to the sympatric congener C. fasciacauda (below), but can be distinguished
chiefly based on the coloration of dorsal fin; namely, the dusky
markings along fin rays are divided medially by a narrow transparent (yellowish when alive or fresh) stripe at mid-height of the
fin (vs. not divided in C. fasciacauda). The dusky submarginal
stripes on both lobes of the caudal fin are much more indistinct
than C. fasciacauda, and typically tinged with red (vs. not in C.
fasciacauda).

C

Ceratogarra fasciacauda (Fowler, 1937)

A

B

ventral view
of head

broad dusky
midlategral stripe
on body

narrow yellowish
stripe at mid-height of
dorsal fin

A) IFREDI-P 5639 (photo: PT); B) NUOL-P 4121 (preserved specimen, stained with cyanine blue, photo: KS); C) IFREDI-P 2719 (photo: PT)

leading edges of caudal fin
tinged with red

black submarginal stripes
on both lobes of caudal fin

Family: Cyprinidae (FC: 102)
Size: 11 cm SL (Kottelat, 2001a: 50, as Garra fasciacauda).
Notes: Another common species of Ceratogarra in the Mekong.
See "Notes" of the congener C. cambodgiensis, above.

C

broad dusky
midlategral stripe
on body

no distinct yellowish
stripe on dorsal fin

B

marketed specimen,
not good in condition
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center of caudal fin tinged with red

A and B) IFREDI-P 3094 (photo: PT); C) NUOL-P 1072 (photo: KS)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

A clear stream at Kratie, Cambodia, where Garra fuliginosa was collected (photo: KS)

Garra fuliginosa Fowler, 1934

A

Family: Cyprinidae (FC: 102)
Size: 15 cm SL (Kottelat, 2001a: 53).
Distribution: Mekong Basin in Laos and Cambodia (and
?Thailand); Chao Phraya basin.

body dark brown, relatively deep
(see other congeners)
a large dusky blotch
at caudal peduncle

B

A and B) NUOL-P 2608 (photo: TP); C–E) one of IFREDI-P collection (photo: KS)

Notes: A robust-bodied species of Garra, found in upland
streams with swift current.
Two species of Garra are known from the Indochinese Mekong (Kottelat, 1998, 2000, 2001a, 2020a): G. cyrano and G. fuliginosa. Of the other Mekong garras reported as species of Garra,
Garra theunensis of Kottelat (1998) was recently assigned to
Ageneiogarra (see Kottelat, 2020), and G. cambodgiensis and
G. fasciacauda were placed in Ceratogarra (see p. 178); Garra
fisheri, reported from the Cambodian Mekong by Rainboth
(1996b), was regarded as a junior synonym of Ceratogarra cambodgiensis (Kottelat, 2013c, as a species of Garra). Garra fuliginosa resembles G. cyrano (known only from Nam Mang Basin
in central Laos) in the robust body and the distinct "proboscis"
(or "secondary rostrum") in front of the eye, but the proboscis is
much shorter (vs. much longer and slender in G. cyrano).

lower lip modified into
a circular disc (as in,
but larger than, Ceratogarra cambodgiensis, left page)
proboscis distinct
but very short

D

C
E

ventral view
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A rapid in Luang Prabang, Laos, where Altigena lippa was collected (photo: KS)

CYPRINIDAE

Altigena lippa (Fowler, 1936)
Family: Cyprinidae (FC: 102)

A

Size: 31.3 cm SL (Zhang & Chen, 2006: 52, as Bangana lippa).
Distribution: Mekong Basin in Myanmar (Shan States), China
(Yunnan), and Laos.
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groove well developed between
upper lip and snout

B

body slender

C

10 branched
dorsal-fin rays

29–36 lateral-line scales

A–C) NUOL-P 3761 (photo: TP); D) NUOL-P 3946 (photo: TP)

Notes: A slender species of Labeo/Bangana-like fishes, found
in clear upland streams with a swift current.
The generic name follows Kottelat (2017a). Kottelat (1998:
23–24) described a similar congener Altigena elegans (as Bangana elegans) from Nam Kading Basin in central Laos. Kottelat
(1998: 23–24, 2001a: 40) distinguished it from A. lippa (as
Bangana lippa) based on its count of lateral-line scales (29–33
in A. elegans vs. 33–36 in A. lippa) and the scales between
lateral line and dorsal origin (4½ vs. 5–6½), shape of the snout
(triangular in dorsal view vs. rounded), and coloration of fins
in juveniles (olive green vs. tinted with orange). However,
several specimens from Luang Prabang Province in northern
Laos that we examined show an intermediate condition in
scale counts between these 2 species, and the differences in the
shape of the snout and coloration of the fins of juveniles do not
aid the identification. We thus tentatively considered that the
differences indicated by Kottelat (1998, 2001a) are in the range
of intraspecific variation, and regard A. elegans as conspecific
with (and junior synonym of) A. lippa.
Kottelat & Steiner (2011) described Bangana musaei (not
shown in this book), a cave-dwelling species lacking eyes, from
Xe Bangfai Basin, a tributary of the Mekong in Khammouane,
Laos; the species was later transferred to Speolabeo by Kottelat
(2017a). For some other
small young
species previously asD
signed to Bangana, see
also "Notes" of Labeo
pierrei (p. 172).

A statue of Mekongina erythrospila (Stung Treng, Cambodia, photo: KS)

CYPRINIDAE

Mekongina erythrospila Fowler, 1937
Family: Cyprinidae (FC: 102)

A

Size: 30 cm SL (Kottelat, 2001a: 59).
Notes: A moderately slender cyprinid fish, found in fast-flowing
rivers; it was categorized as "Near Threatened" in the IUCN Red
List of Threatened Species in 2011. This is a highly esteemed
food fish, particularly popular in Cambodia. In Stung Treng in
northern Cambodia, a statue of Mekongina erythrospila is enshrined at a riverside in the town (see above photograph).
Fishes of Mekongina look similar to some slender species of
Altigena (e.g., A. lippa) and Labeo (e.g., L. pierrei) in general
appearances, but its modification at the oral region (see photo D)
readily distinguishes Mekongina from Altigena and Labeo.
Mekongina comprises 2 species, both of them are known only
from the Mekong: M. erythrospila (Laos to Cambodia) and M.
lancangensis (Yunnan, China). According to Yang et al. (2008),
Mekongina erythrospila differs from M. lancangensis by having,
e.g., no barbels (vs. a pair of barbels in the latter), 34–37 lateralline scales (vs. 38–41), 16 circumpeduncular scales (vs. 18–20)
and a longer snout (its length 38.6–57.7% vs. 31.9–36.9% of
head length). A nominal species from the Vietnam, Mekongina
bibarba, is apparently a species of Crossocheilus (see Yang et al.,
2008: 2010).

34–37 lateralline scales

E

10 branched
dorsal-fin rays

A and D) Marketed fish, not preserved (Stung Treng, Cambodia, photo: KS); B and E) NUOL-P 1080 (photo: KS); C) IFREDI-P 694 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

B

C

groove not
developed between
upper lip and snout

D
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CYPRINIDAE
A

Incisilabeo behri (Fowler, 1937)

B

Family: Cyprinidae (FC: 102)
Size: 45 cm SL (Kottelat, 2001a: 38, as Bangana behri).
Notes: A large, deep-bodied cyprinid fish, found in upland
rivers and streams. Due to the overfishing and fear of the future
impact of the dam construction on the long distance migration
of this species, it was categorized as "Vulnerable" in the IUCN
Red List of Threatened Species in 2011.
Its peculiar appearance, particularly the shape and coloration of the head and body, readily distinguishes it from the
other Mekong fishes at least in adults. Although this species
was once placed in Bangana (e.g., Kottelat, 2001a), Kottelat
& Steiner (2011: 319–320) assigned this to a monotypic genus
Incisilabeo, considering the striking differences in adults of this
fish from the other species of Bangana. Subsequent molecular
analysis made by Yang et al. (2012) revealed that Incisilabeo
is a sister to Bangana (Bangana sensu stricto of Yang et al.,
2012; see "Notes" of Labeo pierrei, p. 172).
As indicated by Kottelat & Steiner (2011), the adult of
Incisilabeo behri is charactersitic in having orange head with
a conspicuous transverse notch across the top of the snout, but
the young (see photos B and C) have a much smaller bulge at
the top of the head and a dark grayish brown head and body.

C

conspicuous
transverse notch
across top of snout

D

12–13 branched
dorsal-fin rays

E

body relatively deep
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A) Marketed fish, not preserved (Stung Treng, Cambodia, photo: KS); B) IFREDI-P 693 (photo: PT); C) IFREDI-P 1013 (photo: PT); D and E) IFREDI-P 705 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

Two large cyprinid fishes, Mekongina erythrospila (left) and Incisilabeo behri (right), sold at local fish market in Stung Treng, Cambodia (photo: KS)

CYPRINIDAE

183

GYRINOCHEILIDAE
Algae eaters
accessory opening
at dorsoposterior
corner of gill cover

Fishes of the cypriniform family Gyrinocheilidae are popular as
aquarium mates, and commonly known as "algae eaters". They
resembles several benthic cyprinids (e.g., Ceratogarra and
Garra, see pp. 177–179), but readily distinguished by having
an accessory opening at the dorsoposterior corner of gill cover.
Two of all 3 species of the family are found in the Mekong.

Gyrinocheilus aymonieri (Tirant, 1884)
Size: 28 cm SL (Kottelat, 2001a: 85).

A

Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia; Chao Phraya and Meklong basins and
northern Malay Peninsula.
Notes: A slender benthic fish, found in rivers and streams
with moderate to swift currents. Juveniles and young (photo D)
are commonly found in the floodplains.
Gyrinocheilus aymonieri is very similar to G. pennocki
(below) in general apeparances, but differs in the count of
dorsal-fin rays and lateral-line scales, and coloration of fins
(Roberts & Kottelat, 1993). Coloration is considerably changed
with growth; the juvenile has a narrow black midlateral stripe on
the body (photo D), the young has a pale brown or olive body
with dusky mottles (photos A–B), and the large adult has a much
darker coloration throughout (photo C). The large specimens
have some distinct tubercles develop on the snout. Similar
morphological changes regarding growth and coloration are also
found in G. pennocki.

B

9 branched
dorsal-fin rays

36–40 lateral-line scales
very faint or no dusky spots
on pelvic and anal fins

C

D
juvenile

A and B) IFREDI-P 5616 (photo:PT); C) IFREDI-P 2730 (photo: PT); D) NUOL-P 103 (photo: KS)

Family: Gyrinocheilidae (FC: 104)

Gyrinocheilus pennocki (Fowler, 1937)
Family: Gyrinocheilidae (FC: 104)

A

Size: 25.5 cm SL (Kottelat, 2001a: 85).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: Another Mekong species of Gyrinocheilus, found in
rivers and streams with moderate to swift current. See also
"Notes" of G. aymonieri, above.

B

Stung Treng, Cambodia (photo: KS)

40–44 lateral-line scales

C
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dusky spots on pelvic and
anal fins

A and B) IFREDI-P 4836 (photo:PT); C) IFREDI-P 1670 (photo: KS)

Ventral view of head (one of
specimens in photo below)

10 branched
dorsal-fin rays
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Nam Ngum River, a large tributary of the Mekong (Vientiane, Laos; photo: KS)

COBITIDAE
Loaches

Pangio sp. (cf. anguillaris)

A

Family: Cobitidae (FC: 106)
Size: 12 cm SL (Kottelat, 2001a: 90).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A very slender worm-like loach, commonly found in
slow-flowing rivers, streams, and adjacent swamps and ponds
with sandy or sandy-mud bottoms.
Pangio comprises small worm-like loaches, with the dorsalfin origin well behind base of the pelvic fin. Taxonomy of Pangio
in the mainland Southeast Asia is still awaiting a critical revision
(see Britz & Kottelat, 2009), and this is also true of the Mekong
species.
Pangio sp. (cf. anguillaris) has been confused with, and misidentified as, Pangio anguillaris (e.g., Rainboth, 1996b; Kottelat,
2001a). Some recent researchers (Tan & Kottelat, 2009; Hadiaty
& Kottelat, 2009; Kottelat, 2011a), however, recognized that the
true P. anguillaris is actually restricted to the Sundaic region; its
anal-fin origin is in front of the dorsal fin [vs. behind in P. sp. (cf.
anguillaris)] (Tan & Kottelat, 2009: 61).
Pangio sp. (cf. anguillaris) is readily distinguished from the
other Mekong congeners by its extremely elongated body. The
species recognized here may form a species complex; namely,
some species may be confused under this species name. For
example, Kottelat's (2001a: 91–92) Pangio cf. piperata, reported
from central Laos, is very similar to, and possibly agrees with,
the one in the photographed specimen shown here (photo B).
In addition to the species of Pangio shown in this book, a
miniature congener (up to 2.3 cm SL), Pangio longimanus, was
recently described from the Mekong in central Laos (see schematic illustration on right). The species is somewhat similar to P. sp.
(cf. fusca) and P. oblonga (next page) in general appearance, but
the male has a long pectoral fin; its length is longer than the head
length or 16% of SL (Britz & Kottelat, 2009: 343). We could not
collect any specimens of P. longimanus during our field surveys
in 2007–2013.
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B

C

D

E

dorsal-fin origin well behind pelvic-fin origin (true of
all species of Pangio, and thus not repeated latter)

anal-fin origin
behind dorsal fin

body greatly elongate,
worm-like

F

Schematic illustration of head
and anterior part of body of
Pangio longimanus. Black arrow
indicates posterior end of its
long pectoral fin (after Kottelat &
Britz, 2009: 372, fig. 5).

small young

A, D, and E) NUOL-P 1846 (photo:VP); B) NUOL-P 1221 (photo: VP); C) NUOL-P 1788 (photo: VP); F) NUOL-P 111 (photo: KS)

Cobitidae and Balitoridae are greatly diversified freshwater-fish
groups, found in Eurasian countries. Fishes of these families,
commonly called "loaches," are benthic, and typically have
an elongated body and short barbels around the mouth. Their
general appearance is variable; some have an eel- or worm-like
body (e.g., some species of Pangio, pp. 186–187), some have
a flattened body like a stone-fly larvae (e.g., many species of
Balitoridae, pp. 228–239), and the others may have deep and
laterally-compressed body (e.g., Yasuhikotakia, pp. 195–199).
As in the other fish groups shown in this book, classification
of the loach families here follows Nelson (2006). However,
based chiefly on molecular analysis, recent researchers have
divided Nelson's (2006) Cobitidae and Balitoridae into 3 families
(Botiidae, Cobitidae, and Serpenticobitidae) and 4–6 families
(Balitoridae, Barbuccidae, Ellopostomidae, Gastromyzontidae,
Nemacheilidae, and Vaillantellidae), respectively (Šlechtová et
al., 2007; Chen et al., 2009; Bohlen & Šlechtová, 2009; Kottelat,
2012). See also the column on the botiine loaches on p. 194.

COBITIDAE
8-11 broad quadrangular dark bars on body
(largely faded in this specimen with poor condition)

Family: Cobitidae (FC: 106)
Size: 6.7 cm SL (Kottelat & Lim, 1993: 230).
Distribution: Mekong Basin in western Cambodia; southeastern Thailand.
Notes: A moderately elongated, medium-sized species of
Pangio, found in mountain lakes and streams. Its characteristic
banded pattern readily distinguishes Pangio myersi from the
other Mekong congeners. The photographed specimen shown
here was brought by a local fisherman, who collected it together
with many small fishes from a stream in Siem Reap, Cambodia.
The present identification of the photographed specimen as
Pangio myersi is provisional, since its coloration is considerably
atypical for the species (probably due to the poorly preserved
condition). As shown in photographs by Kottelat & Lim (1993:
230, fig. 15) and Kottelat (2001a: 92, fig. 234), the typical

One of IFREDI-P collection (photo: PT)

Pangio myersi (Harry, 1949)

specimen of P. myersi has broad (much broader than interspace)
and very regular black bars on the body. Although some similarlooking, barred species of Pangio are found in Southeast Asian
countries (e.g., Kottelat & Lim, 1993), P. myersi appears to be
the only known barred species in the Indochinese region.

Pangio sp. (cf. fusca)
Family: Cobitidae (FC: 106)
Size: 5.1 cm SL (Kottelat, 2001a: 90, as Pangio fusca).
Notes: A moderately elongate, small-sized species of Pangio,
found in shallow standing waters around bank of slow-flowing
rivers.
Kottelat (2011a) recognized 3 unnamed species, hitherto
confused with P. fusca in the Laotian Mekong (e.g., Kottelat,
2001a). True P. fusca, actually restcicted to Myanmar and
northwestern peninsular Thailand, is readily distinguished from
the Mekong species by lacking pelvic fins (Britz & Maclaine,
2007; Britz & Kottelat, 2009).

Pangio oblonga (Valenciennes, 1846)

body plain brownish

caudal fin rounded

IFREDI-P 1534 (photo: PT)

Distribution: Mekong Basin in Laos and Cambodia.

A variant?

Size: 6.3 cm SL (Roberts, 1989: 98).
Distribution: Mekong Basin in Laos and Cambodia; Java,
Sumatra, Borneo, and Malaysia.
Notes: A moderately elongated, small- to medium-sized species
of Pangio, found in shallow backwaters with leaf litter around
the bank of slow-flowing rivers.
Pangio oblonga can be distinguished from similar congener
P. sp. (cf. fusca) by having emarginate caudal fin (vs. rounded in
the latter). The species recognized here probably forms a species
complex. For example, one of the photographed specimen (photo
D, from Laos) has a relatively slender and plain pale brown
body, whereas the other (photos A–C, from Cambodia) has a
shortened body, a broad dusky area below the eye, and a dusky
predorsal midline. See also "Notes" of similar congener Pangio
sp. (cf. fusca), above
Kottelat & Lim (1993: 236) recognized P. oblonga as a
species known from Java, Sumatra, Borneo and Malaysia, and
noted that the Thai and Cambodian specimens, reported under the
name P. oblonga, apparently represent at least one undescribed
species. Since they did not provide any distinguishing characters
between true P. oblonga and the Thai-Cambodian species, we
tentatively identified our Mekong fish as P. oblonga.

B variant?

C variant?

D

body plain brownish

caudal fin emarginate
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A) IFREDI-P 2126 (photo: PT); B and C) IFREDI-P 2132 (photo: PT); D) NUOL-P 1366 (photo: VP)

Family: Cobitidae (FC: 106)

COBITIDAE
Lepidocephalichthys hasselti (Valenciennes, 1846)
Family: Cobitidae (FC: 106)

A

Size: 4.5 cm SL (Kottelat, 2001a: 90).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; Chao Phraya and Salween basins
and Sundaland.

Lepidocephalichthys berdmorei (Blyth, 1860)
Family: Cobitidae (FC: 106)

B

no scales on
top of head

caudal fin finely spotted
or incompletely barred

C

dorsal view of head

caudal fin truncate
or nearly rounded

dorsal-fin origin above or slightly
behind pelvic-fin origin

D

no scales on
top
of head
barbels
short
(see
L. berdmorei,
below)

E

no scales on
top of head

dorsal-fin origin above
or slightly behind
pelvic-fin origin

A) NUOL-P 464 (photo: KS); B, D, and E) IFREDI-P 2544 (photo: PT)

Notes: A small- to medium-sized loach of the genus Lepidocephalichthys, commonly found in various habitats with muddy or
sandy-mud bottoms, including slow-flowing rivers and streams,
swamps, floodplains, irrigation canals, and paddy fields.
Within the Indochinese cobitine-loach genera (sensu Nelson,
2006), Lepidocephalichthys is fairly similar to Misgurnus (not
shown in this book) and some species of Pangio (pp. 186–187)
by having moderately slender body and short and rounded snout
(rather than pointed as in Acantopsis/Aperioptus, pp. 190–193),
but it has 3 pairs of barbels (vs. 5 pairs in Misgurnus), and a
dorsal-fin origin, which is nearly the opposite position of the
pelvic fin (vs. origin of dorsal fin is well behind the pelvic-fin
insertion in Pangio). A species of the other similar-looking genus
Cobitis (not shown in this book), C. laoensis, was described from
Laos (Saubage, 1878), but the Laotian record was considered to
be errorneous (Kottelat, 2001a: 89, 2013c: 178).
At least 4 species of Lepidocephalichthys, all of which are
shown in this book, are known from the Indochinese Mekong
(Havird & Page, 2010; Havird et al., 2010): L. berdmorei, L.
hasselti, L. kranos, and L. zeppelini (possibly misidentified
as L. furcatus in some earlier literatures; see "Notes" of L.
zeppelini). Of these, L. hasselti is the most common species
throughout the region. Lepidocephalichthys hasselti is similar
to L. berdmorei (below) and L. kranos (next page) by having a
rounded or truncate caudal fin, but it has a finely-spotted caudal
fin (vs. 3–6 distinct dark bars on the caudal fin in L. berdmorei),
short barbels (never reaching to the eye vs. relatively long and
often extending into the eye in L. berdmorei) and no scales on
the top of the head (vs. scales present on the top of the head
including the interorbital space in L. kranos).
Considerable variations in body shape and coloration are
seen in Lepidocephalichthys hasselti (see, e.g., photos A and B),
and may suggest that more than a single species are confused
under this name. Kottelat & Lim (1992: 212) concluded that
the Indochinese population usually identified as L. hasselti
"probably represent a distinct species" from the true L. hasselti
of Java, Sumatra and the Malay Peninsula.

caudal fin with
distinct and
regular-spaced
dark bars

Size: 8 cm SL (Kottelat, 2001a: 89).
Distribution: Mekong Basin in Myanmar, China (Yunnan),
northern Laos, and northern Thailand; Chao Phraya, Meklong,
Sittang, Salween, Irrawaddy, and Brahmaputra basins and peninsular Malaysia.
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barbels long (see
L. hasselti, above)

caudal fin truncate
or nearly rounded
NUOL-P 3059 (photo: TP)

Notes: A large species of Lepidocephalichthys, found in clear
streams with a swift current.
Small specimen of Lepidocehpalichthys berdmorei is
similar to L. hasselti (above), and may be confused; it can be
distinguished from L. hasselti by having distinct regularlyspaced dark bars on the caudal fin (vs. caudal fin finely spotted
and/or vaguely barred around the center of the fin in L. hasselti)
and a larger and more pronounced black spot at the upper base
of the caudal fin (vs. the black spot is much smaller).

COBITIDAE
Lepidocephalichthys kranos Havird & Page, 2010
Family: Cobitidae (FC: 106)
Size: 4.4 cm SL (Havird & Page, 2010: 150).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A small, deep-bodied species of Lepidocephalichthys,
sometimes collected together with the common congener L.
hasselti (left page).
Lepidocephalichthys kranos was recently described from
Laos, Thailand, and Vietnam (Havird & Page, 2010). It is readily
distinguished from the other Mekong congeners by having
exposed scales on the top of the head including the interorbital
space and snout (vs. naked in the other Mekong congeners).
We also confirmed several specimens of this species from the
Cambodian Mekong (housed in the IFReDI).

dorsal view
of head

minute exposed scales on top of head
(magnification is needed for examination)

Lepidocephalichthys zeppelini Havird &
Tangjitjaroen, 2010

dorsal-fin origin above or
slightly before pelvic-fin origin

caudal fin
truncate or
nearly rounded

Family: Cobitidae (FC: 106)
CTU-P 2790 (photo: LXT)

Size: 2.6 cm SL (Havird et al., 2010: 6).

Notes: A small, recently-described species, commonly found
in paddy fields and shallow floodplains.
Lepidocephalichthys zeppelini is readily distinguished from
the Mekong congeners by having emarginate caudal fin. The
species was named in reference to the British rock band Led
Zeppelin (see Havird et al., 2010: 13).
Some earlier researchers reported another emarginate caudalfin species of Lepidocephalichthys, L. furcatus, from the Mekong
(Kottelat & Lim, 1992; Kottelat, 2001a; Rainboth et al., 2012).,
but the identification needs confirmation. In the revision of the
genus, Havird & Page (2010) could examine specimens from the
Malay Peninsula and Sumatra; they did not clarify the identificatin
of the specimens from the other areas, including the Mekong
Basin. Subsequently Havird et al. (2010) described similar emarginate caudal-fin species L. zeppelini from the Mekong Basin in
Thailand and Vietnam, but did not address anything regarding
the Mekong population of L. furcatus. During our field surveys
in 2007–2013, several specimens of L. zeppelini were collected
from the Mekong in Laos, Thailand, and Cambodia, although L.
furcatus was not confirmed there; outside the Mekong, L. furcatus
was commonly found in Phú Quốc Island (off the southwestern
coast of the Mekong Delta in Vietnam). Lepidocephalichthys furcatus is very similar to L. zeppelini, but has longer barbels, which
extend to eye (see below photographs) (vs. not in L. zeppelini),
and about 50–60 predorsal scales (vs. 30–46) (Havird et al.,
2010).

Lao Mekong specimen (photo:
JWRC)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam.

dorsal-fin origin before
pelvic-fin origin

caudal fin emarginate

IFREDI-P 4357 (photo: PT)

barbels short,
not extending to eye
Aquarium photograph of nonMekong specimen of Lepidocephalichthys furcatus from
Phú Quốc Island, southern
Vietnam (one of CTU-P
collection, photo: KS).
Yellow arrow indicates long
barbels (see above text of L.
zeppelini).

189

COBITIDAE
Aperioptus hapalias (Siebert, 1991)
Family: Cobitidae (FC: 106)

A

Size: 4 cm SL (Kottelat, 2001a: 86, as Acanthopsoides hapalias).

Aperioptus gracilentus (Smith, 1945)
Family: Cobitidae (FC: 106)

snout moderately
long (a<b)

b

a

B
C

D

less than 14 mid-lateral
blotches on body

snout moderately
long (a<b)

a

b

a

b

13–30 (usually 16
or more) mid-lateral
blotches on body

NUOL-P 3239 (photo: TP)

Notes: A small elongated species of cobitid loaches with a
narrow and pointed snout; it is commonly found in rivers and
streams with sandy or sandy-mud bottoms.
Aperioptus, previously known as Acanthopsoides before
Page & Tangjitjaroen (2015), is similar to Acantopsis (next
page) by having the characteristic hog- or horse-like face with
a narrow and pointed snout, but almost always has 7 branched
dorsal-fin rays (vs. 8–11 in Acantopsis). The caudal fin is emarginated (rather than forked as in Acantopsis), and its body size
(up to 6 cm SL) is much smaller than Acantopsis.
Of the 3 congeners recorded from the Mekong, Aperioptus
hapalias is very similar to A. gracilentus (below), and sometimes
difficult to be differentiated. According to Siebert (1991), A. hapalias has less than 14 mid-lateral blotches, whereas there are 13–30
and usually 16 or more in A. gracilentus. Furthermore, these 2
species have minor discrepancies in the mode of several proportional measurements; for example, although the ranges of value
are broadly overlapped, A. hapalias has a slightly longer head and
a shorter snout and eye diameter in head than A. gracilentus (see
Siebert, 1991: 104 and 112). Siebert (1991: 101) also indicated
that A. gracilentus differs from A. hapalias by having dorsalfin origin distinctly before the pelvic-fin origin (vs. set over or
slightly before pelvic-fin origin in A. hapalias), but the dorsalfin origin is slightly behind the pelvic-fin origin in the illustration
of the holotype of A. gracilientus given by Smith (1945: 298, fig.
61); actually, we could not confirm any specimens of A. hapalias/
gracilentus-like species showing the dorsal-fin origin set before
the pelvic-fin origin from the Mekong. Judging from the general
appearance, the photographed specimen of Vidthayanon's (2008:
113) A. gracilentus can be identified as A. hapalias.

A–C) IFREDI-P 1543 (photo: KS); D) NUOL-P 1983 (photo: VP)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

Size: 6 cm SL (Kottelat, 2001a: 86, as Acanthopsoides gracilentus).
Distribution: Mekong Basin in central and northern Laos and
northwestern Thailand; Chao Phraya Basin.
Notes: A relatively large species of Aperioptus, found in the
upper reaches of rivers and streams with gravel and pebbles.
The photographed specimen from Luang Prabang Province of
northern Laos, can be identified as A. gracilentus, judging from
its distribution, habitat, and some morphological characteristics
indicated in the "Notes" of A. hapalias, above.

Aperioptus delphax (Siebert, 1991)
Family: Cobitidae (FC: 106)
Size: 5.2 cm SL (Kottelat, 2001a: 86, as Acanthopsoides delphax).

snout very long
(a>b)

Notes: A medium-sized species of Aperioptus, found in slowflowing streams with muddy or sandy-mud bottoms.
Its characteristic long snout readily distinguishes the species
from the other congeners (Siebert, 1991, as species of Acanthopsoides). It may be confused with small specimens of Acantopsis (rather than Aperioptus), but has 7 branched dorsal fin rays
(vs. 8 or more in Acantopsis, next page).
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IFREDI-P 1542 (photo: KS)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya and Salween basins.

Marketed fish of Acantopsis rungthipae (Stung Treng, Cambodia, photo: KS)

COBITIDAE

191

COBITIDAE
Acantopsis thiemmedhi Sontirat, 1999

A

young

Size: 12.28 cm SL (Sontirat, 1999: 66)
Distribution: Mekong Basin in Cambodia; Chao Phraya Basin.

B

C

10–11 branched dorsal-fin rays
(9–10, usually 9, in the Chao
Phraya specimens)

several conspicuous
large black blotches
on caudal fin

D

Acantopsis bruinen Boyd, So, Thach & Page, 2018
Family: Cobitidae (FC: 106)

black markings at distal part of dorsal fin

Size: 13 cm SL (Kottelat, 2001a: 86).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya, Mae Khlong, and Tapi basins.
Notes: One of most common species of Acantopsis in the middle Mekong, usually found in rivers with sandy bottoms. It is a
recently described species, appearing to be identical with Kottelat's (2001a) "Acantopsis sp. 'large spot'." Acantopsis bruinen, as
well as A. rungthipae (next page), has been frequently confused
with A. choirorhynchos (e.g., Taki, 1974a), originally described
from Sumatra (see Rainboth, 1996b: 136; Kottelat, 2001a: 86).
At least 6 species of Acantopsis are found in the Mekong.
Of these, the 3 species, viz., A. bruinen, A. dinema (below), and
A. thiemmedhi (above), are known to have 5 pairs of developed
barbels (including 1–2 pairs of developed labial barbels) and
usually 10 branched dorsal-fin rays. Acantopsiss bruinen is readily distinguished from A. thiemmedhi by lacking conspiduous
black markings on dorsal and caudal fins (vs. present in A. thiemmedhi), and from A. dinema by lacking dusky speckles beneath
the longitudinal series of midlateral dusky spots. Boyd et al.
(2018) also noted that A. bruinen differs from A. dinema by
having spots on cheek, although several specimens of A. bruinen
appear to lack it (see photo C). Note that the surnames of 2 of
4 authors describing this species are actually "So" and "Thach"
(rather than "Nam" and "Phanara", which are their first names).

A

no large black spots
on caudal fin

10–11 branched
dorsal-fin rays
no dusky speckles beneath
midlateral spots

B
5 pairs of
distinct barbels

C

variant?

single row of dusky spots
on dorsal profile of snout

A and B) IFREDI-P 2757 (photo: PT); C) NUOL-P 614 (photo: KS)

Notes: A species of Acantopsis with a characteristic coloraton,
found in swift-flowing clear streams with sandy bottoms.
Acantopsis is similar to Aperioptus (p. 190) by sharing a long,
narrow and pointed snout, but has 8–11 branched dorsal-fin rays
(vs. almost always 7 in Aperioptus). Taxonomy of Acantopsis was
reviewed by Boyd et al. (2017, 2018), who recognized 8 species
as valid. Nevertheless, at least a part of many specimens collected
during our field surveys in the Mekong in 2007–2013 is hard to
be identified to the species, based only on Boyd et al. (2017a,
2018); it suggests that further work is needed in the region.
Acantopsis thiemmedhi, previously known only from the Chao
Phraya Basin (Boyd et al., 2017), is a characteristic species,
readily distinguished from the other Mekong congeners by its
peculiar markings on the dorsal and caudal fins. All the Mekong
specimens have 10–11 branched dorsal fin rays, whereas there are
9–10 in the Chao Phraya specimens (Sontirat, 1999; Boyd et al.,
2017a).

A) IFREDI-P 2627 (photo: PT); B) IFREDI-P 6446 (photo: KS); C and D) IFREDI-P 5660 (photo: PT)

Family: Cobitidae (FC: 106)

Acantopsis dinema Boyd & Page, 2017
Size: 13 cm SL (Kottelat, 2001a: 86).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Tapi and Mae Khlong basins.
Notes: A species of Acantopsis in the middle Mekong, usually
found in rivers with sandy bottoms; it is commonly collected with
some congeners, e.g., A. bruinen and A. rungthipae. See "Notes"
of A. bruinen, above.
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5 pairs of
distinct barbels
minute dusky
speckles beneath
midlateral spots

IFREDI-P 2442 (photo: PT)

Family: Cobitidae (FC: 106)

COBITIDAE

Identification of the horse-face loaches of the genus Acantopsis
may be difficult for non-ichthyologists, due to their similarlooking appearances. Fishes of Acantopsis in the Mekong can
be divided into 2 groups; one, shown in left page, has 10–11
(usually 10) branched dorsal-fin rays and 4–5 pairs of developed
barbels, whereas the other, shown below, has 9–10 (usually 9)
branched dorsal-fin rays and 3 pairs of developed barbels (due
to lack of distinct labial barbels). Within the groups, the species
are identified based chiefly on the coloration.

Acantopsis rungthipae Boyd, Nithirojpakdee &
Page, 2017

mandibular barbel
maxillary barbel
rostal barbel
buccal cavity
mental lobe
upper lip
labial barbels
ventral view of head of Acantopsis bruinen

A

Family: Cobitidae (FC: 106)
Size: 20 cm SL (Kottelat, 2001a: 86).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A common species of Acantopsis, found in rivers with
sandy bottoms. It appears to be identical with "Acantopsis sp. 2"
and "Acantopsis sp. 3" of Rainboth (1996b: 136, fig. 132) and
"Acantopsis sp. 'small spots'" of Kottelat (2001a: 86, fig. 214).
This is one of 3 Mekong species of Acantopsis typically
bearing 9 branched dorsal-fin rays and 3 pairs of barbels (see
above column), viz., A. ioa, A. rungthipae, and an unidentied
species (shown as Acanthopsis sp., below). Acantopsis rungthipae
differs from A. ioa, a more slender species, usually in having a
minute, faint spot at upper part of caudal-fin base (vs. absent in A.
ioa) and 9–17 midlateral spots (vs. 13–21). Acantopsis rungthipae
shows a great variation in coloration (e.g., size and shape of dusky
spots on body). For example, one of extreme example, shown in
the photos C and G, lacks any dusky spots on the midlateral body.

F

B

variant?

C

variant

cheek and snout not
or finely spotted

D

3 pairs of distinct
barbels
9–10 (usually 9) branched
dorsal-fin rays

variant

E

a minute dusky spot
at upper part of
caudal-fin base

G variant
a longitudinal series of black midlateral
spots on body (may be minute or absent,
see photos C, F and G)

A, D, and E) NUOL-P 2268 (photo: TP); B) IFREDI-P 4967 (photo: PT); C) IFREDI-P 2073 (photo: PT); F) IFREDI-P 2317 (photo: PT); G)
CTU-P 687 (photo: LXT)

Identification of horse-face loaches

Acantopsis sp.
Size: 19.2 cm SL (one of IFREDI-P collection).
Distribution: Mekong Basin in southern Laos and Cambodia.
Notes: A large species of Acantopsis, found in swift-flowing
clear streams with sandy bottoms.
This species is similar to Acantopsis rungthipae (above) in the
number of barbels and branched dorsal-fin rays, and is possibly
conspecific; namely, it may be a color variant of the latter. However, Acantopsis sp. is peculiar by having some conspicuous,
vivid jet-black spots on the cheek and snout; the blackish spots on
the body are also more vivid and conspicuous than those of the
other Mekong congeners. For example, similar-looking A. rung-

some conspicuous, vivid black
spots on cheek and snout

9 branched dorsalfin rays

3 pairs of distinct barbels

thipae usually has dusky spots on the cheek and lateral side of
the snout, but the spots are, when present, much more vague and
paler. Further comparison between these 2 loaches is needed.
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IFREDI-P 951 (photo: PT)

Family: Cobitidae (FC: 106)

COBITIDAE
Botiine loaches

Syncrossus helodes (Sauvage, 1876)
Family: Cobitidae (FC: 106)

A

Size: 30 cm SL (Kottelat, 2001a: 88, as Botia helodes).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins and northern Malay
Peninsula.
Notes: A large-sized botiine loach, commonly found in large
rivers with sandy-mud or muddy bottoms and floodplains.
Syncrossus and Yasuhikotakia (named after the former president of NEF, Yasuhiko Taki) have been assigned to the catchall genus Botia previously recognized. Actually these genera
resemble one another in general appearance, and can be differentiated by the condition of barbels and several osteological and
the other internal features [Taki, 1972 (as hymenophysa-group
and modesta-group, respectively, of his subgenus Hymenophysa
of the genus Botia); Kottelat, 2004]. For details of this issue,
see Kottelat's (2004) review of the botiine genera, as well as the
molecular phylogeny of the botiines by Šlechtová et al. (2006).
Syncrossus helodes is one of 2 species of the genus in the
Mekong, and is much more common there than the other one,
S. beauforti (below). These 2 species are distinguished by the
number of branched dorsal-fin rays (12–14 in S. helodes vs. 9
in S. beauforti) and coloration (black spots and short stripes are
absent on side of body vs. present).

Syncrossus beauforti (Smith, 1931)
Family: Cobitidae (FC: 106)
Size: 11.5 cm SL (Kottelat, 2001a: 88, as Botia beauforti).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; Chao Phraya and Meklong basins
and northern Malay Peninsula.
Notes: A medium-sized botiine loach, found in rivers and
streams with sandy bottoms and boulders; it was categorized as
"Near Threatened" in the IUCN Red List of Threatened Species
in 2009.
Syncrossus beauforti is similar to the only other Mekong
congener S. helodes (above), but has 9 branched dorsal-fin rays
(vs. 12–14 in S. helodes) and many small black spots and short
stripes on lateral side and dorsoanterior part of body, respectively.
The number and shape of the black spots are variable (see photographs, right).
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12–14 branched
dorsal-fin rays

no black spots and short
lines on dorsal half of body

B

a series of small verticallyelongate dusky markings
on belly

C

juvenile

A) IFREDI-P 2677 (photo: PT); B) CTU-P 691 (photo: LXT); C) IFREDI-P 4136 (photo: PT)

Due to their tastiness, some common species, e.g., Syncrossus helodes and Yasuhikotakia modesuta, are sold at the local
markets as popular food fish (see above photograph, taken at
Đồng Tháp, Vietnam); several species with vivid coloration are
also commonly seen in the aquarium fish trade.

A

short blackish lines on
dorso-anterior part of body

B

many black spots on body

C

9 branched
dorsal-fin rays

A and B) IFREDI-P 2459 (photo: PT); C) NUOL-P 2615 (photo: TP)

Cobitid subfamily Botiinae (sensu Nelson, 2006) is composed
of compressed, deep-bodied loaches with forked caudal fin,
and is distributed in Asia from India eastward to Japan. Recent
molecular analysis revealed that the botiine loaches forms the
sister group of all other loaches of the Cobitidae and Balitoridae
(sensu Nelson, 2006), and some researchers regard the group as
a distinct family Botiidae (e.g., Kottelat, 2012, 2013c). In the
Mekong Basin, 4 genera (Ambastaia, Sinibotia, Syncrossus, and
Yasuhikotakia) of the botiine loaches are found. Three of them
Ambastaia, Syncrossus, and Yasuhikotakia) are shown in this
book; in the Mekong, the remaining one, Sinibotia, is found in
northern Laos and China.

B

C

10–11 branched
dorsal-fin rays

Yasuhikotakia eos (Taki, 1972)

fins usually tinged
with red

D

Family: Cobitidae (FC: 106)
Size: 9 cm SL (Kottelat, 2001a: 88, as Botia eos).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: A medium-sized botiine loach, found in swift, clear
streams with pebbles and sandy bottoms.
Fishes of Yasuhikotakia were once placed in the catch-all
genus Botia (see, e.g., Kottelat, 2004). Yasuhikotakia comprises
9 species distributed in mainland Southeast Asia, and all of
them are known from the Mekong Basin.
Relatively long-based dorsal fin (with 10–11 branched rays),
red-tinged fins, and dark-colored body of Yasuhikotakia eos
help the species identification. The small specimen has a minute
black humeral spot surrounded by a paler area. The species was
named eos after the Greek goddess of dawn (Taki, 1972: 71).

small specimen usually
with a minute black
humeral spot

E

young

A

Yasuhikotakia lecontei (Fowler, 1937)
Family: Cobitidae (FC: 106)
Size: 15 cm SL (Kottelat, 2001a: 88, as Botia lecontei).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam.
Notes: A medium-sized, relatively slender botiine loach, found
in rivers and streams; it is common but less than the sympatric
congener Yasuhikotakia modesta (p. 197).
Yasuhikotakia lecontei is readily distinguished from the
congeners by having relatively slender body and pale yellow or
dusky caudal fin with no black dots. Juveniles and small young
have several narrow black bars on the body (see photo D), and
may be confused with those of Y. modesta.

D

young

B

ground color of head and body
pale beige or greenish gray
body relatively slender

caudal fin plain pale
yellow or dusky
8 branched
dorsal-fin rays

C
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A) IFREDI-P 2925 (photo: PT); B) B and C) IFREDI-P 2790 (photo: PT); D) IFREDI-P 2462 (photo: PT)

A

A and B) Specimen from Kratie, Cambodia (not prserved, photo: KS); C) IFREDI-P 5699 (photo: PT); D) IFREDI-P 2907 (photo: PT); E) IFREDI-P 5628
(photo: PT)

COBITIDAE

Yasuhikotakia modesta, collected by "Dai" at Tonle Sap River, Cambodia (photo: KS)

COBITIDAE
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Yasuhikotakia modesta (Bleeker, 1864)
Family: Cobitidae (FC: 106)
Size: 25 cm SL (Kottelat, 2001a: 88, as Botia modesta).

A

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A medium to large-sized botiine loach, found in large
rivers; it is commonly marketed fresh or alive, and is also seen in
aquarium fish trade under its common name, e.g., "redtail botia"
or "red-finned loach".
Yasuhikotakia modesta appears to be most common species
of the genus in the Mekong Basin. It can be distinguished from
the other congeners by having a combination of bright orange
fins and relatively few (usually 8) branched dorsal-fin rays.
Yasuhikotakia eos (p. 195) also has red-tinged fins, but has
10–11 branched dorsal-fin rays (vs. usually 8 in Y. modesta)
and more rounded caudal-fin lobes (vs. more pointed).
In Yasuhikotakia modesta, the coloration of the body is
changed with growth, and/or varies depending on the specimens.
For example, the juveniles and small young of Y. modesta has
several conspicuous, narrow black bars on the body (photo F),
like the juvenile of the sympatric congener Y. lecontei (p. 195).
Typically these black bars are not seen in the larger young and
adults, but frequently still exist in large specimens (e.g., photos B,
C, and E). Examples include the photographed specimens shown
below (H) and left; these, collected by "Dai" in Tonle Sap River
on December, contain fish with both plain coloration and barred
pattern on the body (although many of them are similar in body
size). According to preliminary molecular analysis made by T.P.
Satoh, no significant differentiation was confirmed between these
fish with plain coloration and barred pattern on the body.
Šlechtová et al. (2006) reported 2 distinct groups differentiated
by genetic and color differences in Y. modesta; according to them,
one has a red fin, and the other has a yellow fin. They suggested
that the careful taxonomic revision of some species of the genus,
including Y. modesta, should be carried out. One of the photographed specimens shown here (photo G), collected together with
specimens in photos A–D from Tonle Sap River in Cambodia,
may be non-conspecific, since it has a slightly different coloration
of the fins and body compared to those of the other specimens
collected together.

B

C

8 branched
dorsal-fin rays

D

ground color of head
and body pale bluish,
greenish or grayish

fins bright orange

E

H

F
G

small young
3.7 cm SL

variant?
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A) IFREDI-P 1664 (photo: KS); B) IFREDI-P 1663 (photo: KS); C) IFREDI-P 1679 (photo: KS); D) IFREDI-P 1628 (abnormal specimen, lacking pectoral fin; photo: KS); E) IFREDI-P 2381 (photo: PT); F) CTU-P 74 (photo:LXT); G) IFREDI-P 1660 (photo: KS); H) Cambodian fish
(not preserved; photo: KS)

COBITIDAE

COBITIDAE
many black spots
on caudal fin

8 branched
dorsal-fin rays

Family: Cobitidae (FC: 106)
Size: 6.2 cm SL (Kottelat, 2001a: 89, as Botia splendida).
Distribution: Xe Kong (Sekong) Basin of southern Laos and
Mun River of Thailand.
Notes: A relatively small-sized botiine loach, found in swift,
clean foothill streams with rocky bottoms; it was categorized
as "Vulnerable" in the IUCN Red List of Threatened Species in
2011. The photographed specimen shown here was collected
from the Mekong mainstream in Ubon Ratchatani, Thailand in
2002.

UNMF uncatalogued (photo: CG)

Yasuhikotakia splendida (Roberts, 1995)

broad black bar on
caudal peduncle
Schematic illustration of Yasuhikotakia
splendida (drawn based on a figure in
Roberts, 1995).

Yasuhikotakia caudipunctata (Taki & Doi, 1995)
Family: Cobitidae (FC: 106)

A

Size: 9 cm SL (Kottalat, 2001a: 88, as Botia caudipunctata).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

Yasuhikotakia longidorsalis (Taki & Doi, 1995)

B

some faint dusky saddles
behind dorsal fin

many black spots
on caudal fin

8 branched
dorsal-fin rays

C
large black blotch on caudal peduncle

Family: Cobitidae (FC: 106)

A and C) IFREDI-P 1661 (photo: KS); B) IFREDI-P 1177 (photo: PT)

Notes: A medium-sized botiine loach, found in rivers with
moderate currents.
Yasuhikotakia caudipunctata, first described from the
Mekong Basin in central and southern Laos (Taki & Doi, 1995),
is similar to Y. longidorsalis (below), Y. splendida (below)
and Y. morleti (next page) by having many black spots on the
caudal fin, but differs in having a large black blotch on the
caudal peduncle (vs. a broad black bar encircling the caudal
peduncle in Y. splendida and Y. morleti), finely spotted dorsal
fin (vs. dorsal fin with an anteriorly-expanded dark submarginal
band in Y. splendida) and 8 branched dorsal-fin rays (vs. 9–10
in Y. longidorsalis). Rainboth (1996b: 134) noted that Y. caudipunctata (as Botia sp.) is "Found in the middle Mekong, most
commonly along the part that forms the Thai-Lao border, and
probably downstream in Cambodia." Actually, during our
surveys on 2007–2013, many young specimens, including one
of the photographed specimens shown here (photos A and C),
were collected by the "Dai" fisheries in the Tonle Sap River in
December, together with numerous Y. lecontei (p. 195) and Y.
modesta (p. 197)

Size: 5 cm SL (Kottelat, 2001a: 88, as Botia longidorsalis).
Notes: A relatively small-sized botiine roach, known only
from the Mekong Basin in Laos and northeastern Thailand.
The photographed specimen shown here was recently collected
from nothern Thailand by one of us (CG).
Yasuhikotakia longidorsalis is similar to Y. caudipunctata,
Y. splendida (above), and Y. morleti (next page) in coloration
(e.g., a conspicuous black band or large blotch on the caudal
peduncle, and many black spots/dots on the caudal fin), but
has 9–10 branched dorsal-fin rays (vs. 8 in the latter 3 species).
Also, Y. longidorsalis lacks the black stripe along the dorsal
midline from the snout to the caudal peduncle (vs. present in Y.
morleti), and has a narrower black bar on the caudal peduncle
than that of Y. splendida.
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9–10 branched
dorsal-fin rays

13–18 irregular, vague
narrow dusky bars on
side of body

many black spots
on caudal fin

a distinct black bar
on caudal peduncle,
continuous to with black
stripe on anal fin

UNMF uncatalogued (photo: CG)

Distribution: Mekong Basin in Laos and Thailand.

A

B

Yasuhikotakia morleti (Tirant, 1885)

black mid-dorsal stripe
from snout to caudal
peduncle

C

Family: Cobitidae (FC: 106)
Size: 7 cm SL (Kottelat, 2001a: 89, as Botia morleti).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya and Meklong basins and peninsular Thailand.
Notes: A relatively small-sized botiine loach, found in medium
to large rivers with sandy bottom.
Yasuhikotakia morleti is a characteristic botiine loach with
a vivid black stripe along the dorsal midline from the tip of the
snout to the end of the caudal peduncle. Due to its atractive
coloration, Y. morleti is commonly seen in aquarium fish trade,
with its common name "skunk loach".

Ambastaia sidthimuncki (Klausewitz, 1959)

8 branched
dorsal-fin rays

irregular-shaped black dots on
caudal fin (may not at least in
juvenile and young)

D

A) Marketed fish, not preserved (Savannakhet, Laos, photo: KS); B) freshly-collected fish, not preserved (Kratie, Cambodia, photo: KS); B and C) IFREDI-P 2725
(photo: PT)

COBITIDAE

small young

Family: Cobitidae (FC: 106)
Size: 2.8 cm SL (Kottelat, 2001a: 89, as Botia sidthimunki).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin.

Schematic illustration of Ambastaia
nigrolineata. Like A. sidthimuncki,
narrow black vertical bars connecting
dorsal and midlateral stripes are also
found in large specimen of this species
(see, e.g., Kottelat, 2001a: 91, fig. 224).

small young

narrow black mid-dorsal and mid-latera stripes
(in large specimen, these stripes are connected
via short narrow black bars, as in the right
illustration)
IFREDI-P 4489 (photo: PT)

Notes: A small, highly threatened species of botiine loaches,
known from small muddy lakes and the other standing water
habitats (Rainboth, 1996b: 134, as Botia sidthimuncki); it
was categorized as "Endangered" in the IUCN Red List of
Threatened Species in 2011 (as Yasuhikotakia sidthimuncki).
The generic assignment follows Kottelat (2012: 14, 137).
Although its characteristic black-striped pattern is similar
to that of the congener A. nigrolineata (below, known from the
upper reaches of the Mekong), A. nigrolineata can be distinguished from A. sidthimuncki by having broader (bolder)
midlateral stripe on the body.

young adult

199

COBITIDAE
A

Serpenticobitis octozona Roberts, 1997

B

Family: Cobitidae (FC: 106)
Size: 5.4 cm SL (Kottelat, 2001a: 93).
Distribution: Xe Kong (Sekong) Basin (a tributary of the
Mekong) in southern Laos and Cambodia.

blackish bars much broader than interspaces
(vs. as wide or slightly wider than interspaces
in the congener S. zonata, and restricted to
dorsal 2/3 of body in S. cingulata)

G
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erectile spine below
eye (usually set into
a slit below eye)

C

D

E

F

3.2 cm SL

A–F) IFREDI-P 6878 (photo: KS); G) NUOL-P 4884 (photo: CG)

Notes: A relatively small-sized loach, found in swift clear
mountain streams with rocky or gravel bottoms.
Serpenticobitis is superficcially similar to nemacheiline
loaches (e.g., Schistura, pp. 203–222), but has an erectile spine
below the eye as in the other cobitids; some researchers assigned
this genus to a distinct family Serpenticobitidae (e.g., Kottelat,
2012, 2013c). Serpenticobitis comprises 3 allopatric species
with a distinct barred pattern (viz. S. cingulata, S. octozona, and
S. zonata), all of which were previously known only from the
Laotian Mekong. One of the photographed specimens shown
here (A–F), collected from a stream in Kratie, Cambodia, represents new record from outside of Laos.
Serpenticobitis octozona differs from the other congeners
by having 7–8 dark bands, much wider than the interspaces, on
the body (vs. as wide as, or slightly wider than, interspaces in
the other 2 congeners) (Kottelat, 1998, 2001a).
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A swift stream in Kratie, Cambodia, where one of photo specimens of Serpenticobitis octozona (photos A–D in left page) was collected (photo: KS)

BALITORIDAE
Hillstream loaches
Loaches of the family Balitoridae (sensu Nelson, 2006) typically inhabit rivers and streams with swift current, and commonly
called as "hillstream loaches" or "river loaches." An example of
typical habitats for the balitorine loaches is shown in the photo
A, taken at mountain range in Ratanakiri Province, Cambodia;
some species of balitorine genera, e.g., Annamia (p. 228) and
Schistura (pp. 203–222), were found there.
Many of the balitorid loaches, particularly the elongated
species of nemacheiline genera such as Schistura (pp. 203–222,
and right photo B, Schistura porthos) and Nemacheilus (pp.
224–226), are similar to cobitiid loaches in general appearances,
but lack the erectile spine below the eye (vs. present in the
cobitiids). Others have flattened head and body (photo C,
Hemimyzon pengi), adapted to the swift-current habitats.
Great diversity of the balitorid loaches is found in the Indochinese Mekong, but their taxonomy is, however, still in a state
of flux. A symbolic example is found in the genus Schistura.
Fishes of Schistura are locally abundant in the hilly streams,
but, due to their cryptic habits, they may be difficult to be
collected without electoric shockers and/or ichthyotoxide;
both of these collecting methods are usually prohibited by the
official law in this region. Many of the Schistura loaches have
a similar-looking elongated body and a dusky barred pattern
(see photo B). For the species identification, careful examination of morphological details in the head, body and fins.
Although in many cases the coloration when alive is useful
for their identification, the color may be changed immediately
after death. Specimens with no color information when alive
or freshly collected are often difficult to identify. All of these
negative factors lead to a poor understanding of the species
diversity and taxonomy of the Indochinese Schistura until
recently. In his milestone work on taxonomy of the Indochinese
nemacheiline loaches of the Balitoridae, Kottelat (1990) reported only 9 species in Schistura from the Indochinese Mekong,
but, within the 3 decades after Kottelat's work, additional 65
species (62 of these were described as being new to science)
were recorded from the region [Kottelat, 1998, 2000, 2001a,
2017b, c, e, f, g, h; Freyhof & Serov, 2001; Vidthayanon & Jaruthanin, 2002; Nguyen, 2005 (as species of Oreias); Ou et al.,
2011; Bohlen et al., 2016]. These include 2 species for which
the specific names were corrected from Kottelat (1990) and 2
species with names regarded as junior synonyms of the older
names, already known from the Mekong [see "Notes" of S.
athos (p. 213), S. poculi (p. 215), S. melarancia (p. 219), and
S. namboensis (next page)]. Consequently, the total number
of species of Schistura in the Indochinese Mekong reached at
least 72. Many of these recently-described species are hitherto
recorded only by their original descriptions based on a few type
specimens from small restricted localities. Kottelat (2001a:
100) stated that more species "should be expected from still
unsurveyed hilly areas" in mainland Southeast Asia.
At least 104 species of the balitorid loaches have been recorded from the Indochinese Mekong; we found additional 12
species [8 and 4 in Schistura and others (Annamia, Nemacheilus, Physoshicstura, and Sewellia), respetively], all of which are
treated here as unidentified species, during our field surveys in
2007–2013. Of these, 48 species are shown in this book.
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A

B

C

D

lateral view of head

anterior nostril

maxillary barbel
rostral barbels
upper lip
lower lip
median
interruption
of lower lip

median incision
of upper lip

*processus
dentiformis
ventral view of head

▲ Terminology of some morohological details of head in
Schistura. The processus dentiformis (*) is a bony process
directed dornwards and situated at anterior extremity of
premaxillary, forming a beak-like protuberance in middle
upper jaw (Kottelat, 1990: 16).

A swift stream with rocky bottom in Ratanakiri, Cambodia, where Schistura namboensis was
collected (photo: KS)

BALITORIDAE

Schistura namboensis Freyhof & Serov, 2001
Family: Balitoridae (FC: 107)

A

black spot at
dorsal-fin origin

distinct reddish
orange spot

Size: 5.8 cm SL (Kottelat, 1990: 183, as Schistura pellegrini).

Notes: A medium-sized species of Schistura, usually found in
streams with swift or moderate currents; it is likely to be one of
the most common species of Schistura in the Cambodian waters.
This species is identical to Schistura pellegrini of Kottelat
(1990: 183–186) and his followers (e.g., Rainboth, 1996b:
131). Based on the examination of type series of Nemacheilus
pellegrini Rendahl, 1944 (= Schistura pellegrini), Freyhof &
Serov (2001: 167–168) revealed that this nominal species (N.
pellegrini) is a junior synonym of Schistura spiloptera. On the
other hand, they stated that Kottelat's S. pellegrini is clearly
distinct from S. spiloptera by having 7 pelvic-fin rays (vs. 8 in
S. spiloptera) and 8+8 branched caudal-fin rays (vs. 9+8). They
indicated that Kottelat's S. pellegrini might be conspecific with
S. namboensis, as described by them from the Sekong Basin (a
tributary of the Mekong) in Vietnam. Our Cambodian specimens
agree well with the Freyhof & Serov's original description,
and thus these were identified as S. namboensis. Although
this species represents a great variation in color pattern (some
examples are shown here), the minor combination of fin-ray
counts, including 7 pelvic-fin rays and 8+8 branched caudalfin rays, can aid the identification amongst the Mekong species
of Schistura; namely, in the Mekong, the majority of Schistura
have combination of 8 pelvic-fin rays and 9+8 branched caudalfin rays, and the same combination of these characters as S.
namboenis has been reported in only 3 other congeners from the
area [viz. S. bairdi (not shown in this book), S. daubentoni (p.
217), and S. kampucheensis (noted below)], as well as S. sp. (cf.
bolavenensis) (p. 214).
Bohlen et al. (2016) described a new species Schistura kampucheensis from the Cambodian Mekong, and regarded their
species as conspecific with the Kottelat's (1990) S. pellegrini.
Nevertheless, they regarded S. kampucheensis as distinct from
S. namboensis; according to them, these 2 species can be distinguished one another merely by minor discrepancies in coloration
and shape of body. Further careful comparisons appear to be
crucial between these nominal species.

7–12 dusky bars on body
(sometimes indistinct)

caudal fin reddish
orange at least in adult

B

C

8 branched
dorsal-fin rays

lateral-line incomplete, not
or barely reaching to a vertical
through anal-fin origin

8+8 branched
caudal-fin rays

7 pelvic-fin rays

D

no distinct median incision
at rear margin of upper lip

E

Note that S. spiloptera (= S. pellegrini) is currently known
only from Thua Luu near Hue in Vietnam (Freyhof & Serov,
2001), and is not found in the Mekong Basin.
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A) IFREDI-P 1390 (photo: PT); B and C) IFREDI-P 1432 (photo: PT); D) IFREDI-P 3142 (photo: PT); E) IFREDI-P 3030 (photo: PT)

Distribution: Mekong Basin in Cambodia and Sekong Basin
(a tributary of the Mekong) in Vietnam.

BALITORIDAE
8–13 dusky bars on body, wider
anteriorly than posteriorly

caudal fin reddish

cheek dotted
8 branched dorsal-fin rays

Schistura clatrata Kottelat, 2000
Family: Balitoridae (FC: 107)
Size: 6.6 cm SL (Kottelat, 2001a: 105).

9+8 branched
caudal-fin rays

lateral-line complete, reaching to,
or around, caudal-fin base

B

Distribution: Mekong Basin in southern Laos.
Notes: A medium-sized, barred species of Schistura with a
reddish caudal fin, found in fast-flowing streams of Xe Kong
Basin (a tributary of the Mekong).
This species is one of the typical barred species of Schistura
in the Mekong, sharing the combination of the following
characters: 8 or more regular dusky bars on the body; 8 branched
dorsal-fin rays; 8 pelvic-fin rays; 9+8 branched caudal-fin rays;
complete lateral line, extending to the caudal peduncle and/or
caudal-fin base; reddish orange spot just behind the black spot at
the dorsal-fin origin; complete black basal caudal bar, extending
dorsoventrally to the procurrent caudal-fin rays; reddish caudal
fin. It resembles the sympatric barred congener Schistura obeini
(next page) in coloration, but can be distinguished by its slightly
deeper body (body depth 15.8–17.9% of SL vs. 14.2–16.1%
in S. obeini), deeper caudal peduncle with low keel-like edges
dorsoventrally (caudal-peduncle depth 12.8–15.5% of SL vs.
10.6–11.8%), and bars on the anterior half of the body which are
wider than the posterior bars (vs. anterior bars usually as wide as
posterior bars) and dotted cheek (vs. non-dotted) (Kottelat, 1998,
2000, 2001a).

none or rudimental
median incision of
upper lip
8 pelvic-fin rays

caudal peduncle
depth 1.1–1.4 times
of its length

caudal peduncle with low
keel-like edges dorsoventrally

C

A

lateral line complete,
reaching to, or around,
caudal-fin base

A) NUOL-P 4819 (photo: CG); B) NUOL-P 4859 (photo: CG); C) NUOL-P 4757 (not good in condition, photo: CG)

A

8 branched
dorsal-fin rays

Family: Balitoridae (FC: 107)
Size: 6 cm SL (Kottelat, 2001a: 109).
Distribution: Mekong Basin in central and southern Laos and
central Vietnam.
Notes: A medium-sized species of Schistura, found in swift
waters with pebbles and boulders.
In preserved specimen, this species is similar to the sympatric congener S. clatrata (above), but, when alive or freshly
collected, it has much paler caudal fin (yellowish or sometimes
tinged with red dorsovenrally, vs. reddish in S. clatrata); a
distinct median incision of upper lip (vs. not or barely developed in S. clatrata) and a slightly more slender caudal peduncle
(1.3–1.6 times longer than depth vs. 1.1–1.4 times) may aid the
identification.
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a median incision of upper
lip present at least in large
specimen (> 4 cm SL)

9+8 branched
caudal-fin rays

8 pelvic-fin rays
7–13 regular dusky bars on body,
wider anteriorly than posteriorly

B

pelvic-fin origin just
below, or in front of,
origin of dorsal fin

caudal peduncle depth
1.3–1.6 times of its length

A) NUOL-P 4782 (photo: CG); B) NUOL-P 4798 (photo: CG)

Schistura kongphengi Kottelat, 1998

BALITORIDAE
Schistura coruscans Kottelat, 2000
Family: Balitoridae (FC: 107)

A

Size: 6.6 cm SL (Kottelat, 2001a: 105).

Family: Balitoridae (FC: 107)
Size: 7.4 cm SL (Kottelat, 2001a: 111).
Distribution: Mekong Basin in Laos and Thailand.
Notes: A medium-sized species of Schistura, found in small
streams with clear water. The photographed specimen was
collected from the upper reaches of the Nam Ngum Basin (a
tributary of the Mekong) in Xiangkouang, central Laos.
The identity of Schistura nicholsi has not been well established, and the present identification of the photographed specimen,
following Kottelat (1998, 2001a), is merely provisional. According to Smith's (1933) original description and illustration, the
type specimen of S. nicholsi, collected from a small mountain
stream of the Mun River Basin (a tributary of the Mekong) near
Pak Chong of eastern Thailand (Smith, 1933, 1945), has a deep
and stout body, 7 broad regular dusky bars on the body, and a
dusky vermiculate pattern on the dorsal half of the head. Kottelat
(2001a) regarded Schistura laterimaculata from the Thai Mekong
as possibly a synonym of S. nicholsi.

pectoral, pelvic and anal fins
bright orange yellow

7–13 broad dusky
bars on body

8 branched
dorsal-fin rays

9+8 branched
caudal-fin rays

C variant?

lateral-line complete,
reaching to, or aound,
caudal-fin base
8 pelvic-fin rays

caudal peduncle
depth 1.1–1.3 times
of its length

8 branched dorsal-fin rays
7–10 regular dusky
caudal peduncle
bars on body
depth 0.8–1.2 times
of its length

no median incision
of upper lip

8 pelvic-fin rays

9+8 branched
caudal-fin rays

lateral-line usually incomplete,
reaching at most vertical line through anal-fin origin

A

Schistura obeini Kottelat, 1998
Family: Balitoridae (FC: 107)
Size: 10.5 cm SL (Kottelat, 2001a: 113).
Distribution: Mekong Basin in central and southern Laos.
Notes: A large, slender barred species of Schistura with reddish
caudal fin, found in swift waters with pebbles and gravel bottoms.
Schistura obeini was previously known only from the Nam
Theun Basin (a tributary of the Mekong) of Laos. The photographed specimens shown here, collected from Xe Banghiang (A) and
Xe Kong (B) in southern Laos, are provisionally identified as S.
obeini based on the relatively slender body and caudal peduncle,
10 or more regular and sharply defined dusky bars wider than
the interspaces (quite obscure in the specimen of photo A, due
to its poorly-preserved condition), median incision of upper lip,
complete lateral line, and a reddish orange caudal fin.

body relatively elongate, with 10–17 regular bars
9+7–8
lateral-line complete, 8 branched dorsalcaudalreaching to, or aound,
fin rays
fin rays
caudal-fin base

B

a median incision of
upper lip present at
least in large specimen
(> 5 cm SL)

8 pelvicfin rays

caudal peduncle
depth 1.4–1.9 times
of its length
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NUOL-P 5271 (preserved specimen, photo: KS)

Schistura nicholsi (Smith, 1933)

B

A) NUOL-P 2494 (not good in condition, photo: TP); B) NUOL-P 4871 (photo: CG)

Notes: A medium-sized species of Schistura, found among
stones in riffles (Kottelat, 2001a: 105).
Schistura coruscans was previously known only from Nam
Ngum Basin in central Laos. Specimens in photos A and B were
collected from the upper Nam Ngum Basin in Xiangkhouang,
Laos. The specimen in photo C was collected from Srepok Basin
(a tributary of Sekong, itself a tributary of the Mekong) in Mondolkiri of northeastern Cambodia, and is tentatively identified as S.
coruscans based on its characteristic color pattern of the fins and
body; the occurrence, if our identification is correct, represents
the first record of the species from the Cambodian waters, and
greatly extends the distribution area to the south. Note that the
Cambodian specimen has a yellowish (not reddish) dorsal fin, a
bold black bar at caudal-fin base (not very faint dorsoventrally),
and, comparing with the Lao fish (see photos A and B), narrower
lobes of caudal fin.

A) NUOL-P 5241 (photo: TP); B) NUOL-P 5245 (photo: TP); C) IFREDI-P 1339 (photo: PT)

Distribution: Mekong Basin in Laos and ?northeastern Cambodia.

Paddy fields at montane areas in Luang Prabang, Laos; yellow arrow indicates the position of a small streamr running along edge of the forest, where Schistura aramis was collected (photo: KS)

BALITORIDAE

206

BALITORIDAE
A

8–11 irregular, faint
dusky bars on body

Schistura aramis Kottelat, 2000

leading edges of caudal
fin tinged with red

Family: Balitoridae (FC: 107)
Size: 7.1 cm SL (Kottelat, 2001a: 101).
Distribution: Nam Ou Basin (a tributary of the Mekong) in
northern Laos.

B

dorsal
view

faint dusky bars not meeting their
homologues at predorsal midline
8 branched dorsal-fin rays

lateral-line complete,
reaching to, or aound,
caudal-fin base

9+8 or 8+8 branched
caudal-fin rays

C

none or rudimental
median incision of
upper lip

7–8 (usually 8) pelvic-fin rays

belly before pelvic-fin base, as well as
predorsal midline, broadly covered by scales

A) NUOL-P 4566 (photo: KS); B and C) NUOL-P 4567 (photo: TP)

Notes: A medium-sized species of Schistura, known from
small forest streams. The photographed specimens shown here
were collected from a small stream with gravel bottom nearby
paddy fields in a montane region. The photograph on the left
page shows the habitat of Schistura aramis; yellow arrow indicates the position of a small stream running along the edge of
the forest, where this species was collected.
Its color pattern on the body, and in particular 8–11 irregularshaped, faint dusky bars, which do not reach the dorsal and
ventral midlines, distinguishes this species from many congeners
in the Mekong. A congener from central Laos, Schistura nudidorsum, also has 8–11 faint dusky bars which do not meet their
homologues on the dorsal midline (Kottelat, 1998: 80), but lacks
scales on the predorsal midline and belly before the pelvic-fin
base (vs. present in S. aramis). See also "Notes" of Schistura sp.
(cf. sombooi), below.

Schistura sp. (cf. sombooni)
Family: Balitoridae (FC: 107)
Size: 6.4 cm SL (one of NUOL-P 5318).
Distribution: Mekong Basin in central Laos.

8–10 poorly-conntrasted
dusky bars, faint in
lower half of body

8 branched dorsal-fin rays
9+8 branched
caudal-fin rays

no median
incision of
upper lip

NUOL-P 5322 (photo: TP)

Notes: An unidentifiable species, known by 4 specimens from
the upper Nam Ngum Basin (a tributary of the Mekong) in Xiangkhouang, central Laos.
This species is very similar to, and possibly conspecific with,
Schistura sombooni (known from Nam Kading, Nam Ngiap and
Nam Ngum Basins in central Laos) by having poorly contrasted
body bars that are faint in the lower half of the body, and no
median incision in the upper lip, but the lateral line is nearly
complete, extending to the posterior half of the caudal peduncle
(vs. incomplete, reaching only to the level of the anal fin in S.
sombooni). Its weakly-contrasted body bars are also similar to
those of Schistura aramis (above), but differs by having: the
body bars which are narrower than the interspaces (vs. broader
in the latter), their homologues of the other side meet on the
back (vs. not meet), and; a conspicuous reddish spot just behind
the black spot at the anteroventral corner of the dorsal fin (vs.
no reddish spot).

8 pelvic-fin rays
lateral-line complete, reaching to,
or aound, caudal-fin base
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BALITORIDAE
Schistura porthos Kottelat, 2000

A

Family: Balitoridae (FC: 107)
Size: 8.6 cm SL (Kottelat, 2001a: 115).
Distribution: Mekong Basin in China (Yunnan) and northern
Laos.

D

9–17 regular dusky bars,
wider than interspace

reticulated
pattern on
head

anterior margin of
dorsal fin reddish

9+8 caudal-fin rays

C

young

upper lip with a
median incision

8 pelvic-fin rays

lateral-line complete, reaching
to, or aound, caudal-fin base

Schistura ephelis Kottelat, 2000

A

Family: Balitoridae (FC: 107)
Size: 8.2 cm SL (Kottelat, 2001a: 105).
Distribution: Mekong Basin in central Laos.
Notes: A relatively large-sized species of Schistura, known
only from the Nam Ngum Basin (a tributary of the Mekong) in
central Laos.
Its characteristic marking on the cheek looks similar to that of
Schistura porthos (above), a barred congener known from northern
Laos and China (Yunnan), but has a non-reddish anterior margin
of the dorsal fin, no median incision of the upper lip (vs. present in
S. porthos) and narrower caudal peduncle.
8 branched
dorsal-fin rays

reticulated pattern on head
9+8 caudal-fin rays

E

B

C

D
upper lip with no
median incision

8 pelvic-fin rays
lateral-line complete, reaching
to, or aound, caudal-fin base

208

usually 1 or some
dusky bars on tail
fused dorsally

caudal peduncle very deep (0.9–1.1 times
longer than deep), with distinct hard keellike dorsal and ventral edges in adult

A) NUOL-P 4627 (aquarium photo: KS); B and C) NUOL-P 3806 (photo: TP); D) NUOL-P 4441 (photo: TP)

8 branched
dorsal-fin rays

B

A) NUOL-P 4933 (photo:TP); B and E) NUOL-P 4973 (photo: TP); C) NUOL-P 4983 (photo: TP); D) NUOL-P 4939
(photo: TP)

Notes: A relatively large-sized species of Schistura, commonly found in large, fast-flowing clear rivers with gravel bottoms;
it is sympatric with S. bucculenta (next page), S. sp. (cf.
caudofurca) (p. 218) and/or S. melarancia (p. 219).
Its deep caudal peduncle with hard keel-like dorsal and
ventral edges, as well as irregularly arranged body bars on
tail, makes the species easy to be distinguished from the other
congeners in northern Laos. Schistura porthos also resembles
S. ephelis (below) by having dotted/reticulate pattern on cheek,
but has reddish antegrior margin of dorsal fin (vs. not reddish
in the latter), a median incision of upper lip (vs. absent), and
deeper caudal peduncle (vs. narrower).
This is one of 3 Mekong spcies with the specific names taken
from the characters of Alexandre Dumas' Les trois mousquetaires
(Kottelat, 2000); the other 2 species are S. aramis (p. 207) and S.
athos (p. 213).

BALITORIDAE
9–13 indistinct dusky
bars on body

caudal fin yellowish

Schistura bucculenta (Smith, 1945)
8 branched dorsal-fin rays

Size: 10.4 cm SL (Kottelat, 2001a: 104).
Distribution: Mekong Basin in norhern Laos (and ?China).
Notes: A large-sized species of Schistura, commonly found
in swift rivers with pebbles and gravel bottoms; it is sympatric
with S. porthos (left page), S. sp. (cf. caudofurca) (p. 218), and/
or S. melarancia (p. 219).
This species, originally described by Smith (1945: 326–327,
fig. 2), had been known only by 3 type specimens with no
trace of any color pattern (Kottelat, 1990: 112–113, fig. 80),
and its identification was quite difficult until recently. Kottelat
(2001a: 103–104, fig. 267) provided some photographs and
morphological data of additional specimens, which agree well
with the photographed specimen (from Luang Prabang, Laos,
where this species is very common) shown here.

Schistura latidens Kottelat, 2000

lateral line complete,
extending to, or around,
caudal-fin base

none or rudimental
median incision of
upper lip

caudal peduncle
depth 1.1–1.3 times
of its length

8 pelvic-fin rays

9+8 branched
caudal-fin rays

NUOL-P 3807 (photo: TP)

Family: Balitoridae (FC: 107)

no distinct black spot
at dorsal-fin origin

top of head dotted

Family: Balitoridae (FC: 107)
Size: 5.6 cm SL (Kottelatt, 2001a: 109).
Notes: A medium-sized, relatively deep-bodied species of
Schistura, found in swift streams with gravel bottoms.
This species is peculiar amongst the Mekong species of Schistura by having a broad processus dentiformis (Kottelat, 2001a:
64). This character is also seen in 3 non-Mekong congeners of
central Vietnam (S. carbonaria, S. pervagata, and S. psittacula)
(Freyhof & Serov, 2001), but these species have a distinct black
spot at origin of dorsal fin. Also, S, carbonaria has no patterning
on the head (vs. top of head dotted in S. latidens); S. pervagata
has 8–13 body bars (vs. 7–10), none or rudimental median
upper-lip incision (vs. distinct median incision of upper lip), and
a vermiculated pattern on the top of the head (vs. dotted); and S.
psittacula has 7–14 body bars (vs. 7–10) and no pattering on the
head (vs. top of the head dotted).
This species represents a great variation in caudal-peduncle
depth with growth. Namely, in large individuals (see photo C),
tail part of the body behind the dorsal-fin base is greatly deepened
with a developed crest-like portion along the dorsal profile (=
"dorsal adipose crest" of Kottelat, 1990), like the congener Schistura alticrista from the Salween Basin.

A

young

7–10 regular dusky bars on body

B

young

9+8 branched
caudal-fin rays

8 branched
dorsal-fin
rays

a distinct median
incision of upper lip
8 pelvic-fin rays
processus dentiformis
broad, its width half or
more of mouth gape

lateral line complete,
reaching to, or around,
caudal-fin base

caudal peduncle deep, with
a distinct dorsal adipose
crest in large adult

C
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A and B) NUOL-P 1988 (photo: KS); C) NUOL-P 4766 (photo: CG)

Distribution: Mekong Basin in southern Laos.
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A waterfall in Ratanakiri, Cambodia (photo: KS)

BALITORIDAE
dorsal fin with no reddish
anterior margin

9–10 branched
dorsal-fin rays

Schistura khamtanhi Kottelat, 2000
Family: Balitoridae (FC: 107)
Size: 6.1 cm SL (Kottelat, 2001a: 109).

B

Distribution: Mekong Basin in southern Laos and northern
Cambodia.
Notes: A medium-sized species of Schistura, found in swift
waters; it is sympatric with a similar congener S. imitator (below).
Schistura khamthanhi is one of 4 Mekong species of Schistura
with 9–10 branched dorsal-fin rays; other Mekong congeners
usually have 8 branched dorsal-fin rays. Schistura khamtanhi is
readily distinguished from the other 3 species with 9–10 branched dorsal-fin rays, viz. S. novemradiatus (not shown in this book;
known only from Nam Tha Basin in Laos), S. imitator and S. sp.
"black stripe" (p. 217), by its characteristic apprearance of the
body bars, of which the edge is darker than the middle. Particularly from the sympatric S. imitator, S. khamtanhi differs by
having non-reddish anterior margin of dorsal fin and anus at
midway betweeen the pelvic-fin base and anal-fin origin. Color
pattern in juvenile (see photo D) is considerably different from
that of the adult.

lateral-line complete,
reaching to, or aound,
caudal-fin base

8 pelvic-fin rays
9+8 caudal-fin rays

C

D juvenile

Schistura imitator Kottelat, 2000
Family: Balitoridae (FC: 107)
Size: 4.5 cm SL (Kottelat, 2001a: 107).
Distribution: Mekong Basin in southern Laos and Cambodia.
Notes: A relatively small-sized species of Schistura, found in
swift waters; sympatric with S. khamtanhi (above).
Schistura imitator resembles sympatric congener S. khamtanhi in general appearances, promoting Kottelat (2000: 61) to give
the new specific name as imitator. However, S. imitator can be
distinguished from S. khamtanhi by having plain-colored body
bars (vs. edge darker than the middle in S. khamtanhi), a reddish
anterior margin of the dorsal fin (vs. not reddish) and anus closer
to the pelvic-fin base than the anal-fin origin (vs. anus at midway
between the pelvic base and anal origin). See also "Notes" of S.
khamtanhi.

C

dorsal fin with reddish
anterior margin

A
body with 9–11 dusky bars, edge not darkened
(see S. khamtanhi, above)
lateral-line incomplete, reaching
to, or slightly beyond, a vertical
through anal-fin origin

9 branched
dorsal-fin rays

B

8 pelvic-fin rays

9+8 caudal-fin rays

211

A) IFREDI-P 3122 (photo: PT); B) IFREDI-P 3123 (photo: PT); C) NUOL-P 4870 (photo: CG); D) IFREDI-P 3121 (photo: PT)

body with 8–10 dusky bars,
edge darker than middle

A) IFREDI-P 3120 (photo: PT); B) IFREDI-P 3119 (photo: PT); C) IFREDI-P 3131 (photo: PT)

A

BALITORIDAE

Schistura sigillata Kottelat, 2000
Family: Balitoridae (FC: 107)

13–15 narrow dusky bars on body (some
of them broader and darker around
mislateral body) at least in adult

Size: 4.7 cm SL (Kottelat, 2001a: 117).
Notes: A medium-sized species of Schistura, which was recorded only from upper reaches of Nam Ngum and Nam Ngiap basins
(tributaries of the Mekong), Laos. In Nam Ngum, this species is
sympatrically found with Schistura ephelis (p. 208).
Schistura sigillata can be distinguished from the congeners
in the Laos by its characteristic color pattern, including 13–15
narrow irregularly-shaped dusky bars on the body, some of them
are broader and darker around the midlateral body, giving the
impression of an axial row of blotches (Kottelat, 2001a: 117).
Schistura sp. (cf. bolavenensis) (p. 214) from nothern Cambodia
is somewhat similar in coloration, but it has 7 pelvic-fin rays (vs.
8 in S. sigillata) and more slender head and body (vs. deeper).

lateral line incomplete,
extending a little beyond a
vertical through pelvic-fin origin
8 branched dorsalfin rays

none or rudimental
median incision of
upper lip

8 pelvic-fin rays

9+8 branched
caudal-fin rays

NUOL-P 5060 (photo: TP)

Distribution: Mekong Basin in central Laos.

Schistura sertata Kottelat, 2000
Family: Balitoridae (FC: 107)
Size: 5.3 cm SL (Kottelat, 2001a: 117).
Distribution: Mekong Basin in northern Laos.
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basal caudal bar
split into 2 spots
in small specimen
(< 3.5 cm SL)

10–13 narrow dusky
bars on body
a row of <-shaped dusky
dots on midlateral body

lateral line complete,
extending to around
caudal-fin base

none or rudimental
median incision of
upper lip

8 branched dorsalfin rays

8 pelvic-fin rays

9+8 branched
caudal-fin rays

NUOL-P 3578 (photo: TP)

Notes: A medium-sized species of Schistura, recorded only
from Luang Prabang Province of northern Laos (type locality:
Kuang Xi waterfall near Luang Prabang).
The photographed specimen, collected from Nam Ou Basin
(a tributary of the Mekong) in Pak-Ou, Luang Prabang Province
in northern Laos, is provisionally identified here as Schistura
sertata by having: 10 narrow regular dusky body bars, the 2
posterior bars are shortened and/or dissociated becoming a
blotch; narrow midlateral stripe formed by chevron-shaped
dots, and; basal caudal bar split into 2 elongated blotches. The
body bars in this specimen are broader and darker than the type
specimens shown by Kottelat (2000: 72, fig. 58), but Kottekat
noted, "very faint color pattern of the type series may be due
to environmental factors" and "Specimens from clear, running
water might have a darker and more contrasted colour pattern."
Further research based on additional specimens from various
environments is needed to clarify the states of the intraspecific
color variation.

BALITORIDAE

Family: Balitoridae (FC: 107)
Size: 9 cm SL (Kottelat, 2001a: 101).
Distribution: Nam Ou Basin (a tributary of the Mekong) of
northern Laos and northwestern Vietnam.
Notes: A large-sized species of Schistura, found in swift flowing
streams with pebbles and gravel bottoms; it is most frequently
sympatric with S. porthos (p. 208).
Its characteristic, sharply-defined black spotted pattern with a
narrow dark gray midlateral stripe on the body makes the species
easily identifiable within the congeners in northern Laos. In
larger specimen, the midlateral spots connect to spots along the
dorsal midline, and form irregular bars (see Kottelat, 2001a:103,
fig. 263).
We concur with Kottelat's (2009: 22) decision that Oreias punctatus, described from the upper Nam Ou Basin in Núa Ngam,
Điện Biên of northern Vietnam by Nguyen (2005: 570–571, fig.
15), is a junior synonym of Schistura athos.

Schistura quaesita Kottelat, 2000
Family: Balitoridae (FC: 107)

basal caudal bar
split into 2 spots
at least in small
specimen

7–9 irregular blackish bars,
wider anteriorly than posteriorly;
bars dissociated into a blotch
along lateral line in small
specimen

8 branched
dorsal-fin rays

lateral line complete,
extending to, or around,
caudal-fin base

9+7 or 9+8 branched
caudal-fin rays

8 pelvic-fin rays

NUOL-P 3922 (photo: TP)

Schistura athos Kottekat, 2000

A

Distribution: Mekong Basin in central Laos.
Notes: A large-sized species of Schistura, which is known only
from Nam Ngum Basin (a tributary of the Mekong), central Laos.
Schistura quaesita can be distinguished from the congeners in
the Laos by its characteristic color pattern, including: 8–13 faint,
irregularly-shaped dusky bars on body; a series of conspicuous
black spots along the midlateral body, and; faint dusky bar at the
caudal-fin base, with a conspicuous black vertically-elongated
blotch ocupying the median half of the fin base (Kottelat, 2001a;
present research). Its large and pointed head, slender caudal
peduncle (ca. 1.6 times longer than deep), a small black part
around the middle of each dorsal-fin ray, and pelvic-fin origin
clearly behind a vertical line through dorsal-fin origin may be
also useful in the identification.

D

a series of black spots
on midlateral body

B

8–13 faind dusky bars on body
lateral line complete,
8 branched
extending to caudal-fin
dorsal-fin rays
base or around

C

small young

distinct median
incision of upper lip
8 pelvic-fin rays

9+8 branched
caudal-fin rays
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A and C) NUOL-P 5226 (photo: TP); B) NUOL-P 5243 (photo:TP); D) NUOL-P 5311 (photo: TP)

Size: 9.3 cm SL (one od NUOL-P 5236).

An upland lake in Ratanakiri, Cambodia, where Schistura sp. (cf. bolavenensis) was collected (photo: KS)

BALITORIDAE

Schistura sp. (cf. bolavenensis)

A

Family: Balitoridae (FC: 107)
Size: (not measured).
Distribution: An upland lake in Ratanakiri, Cambodia.

ground color of head
and body pale brown

B

body with13–20 dusky bars, dissociated into
blotches along lateral line; anterior bars not or
barely extending onto belly

C
head slender

D

upper lip with no
distinct median
incision

E

lateral-line incomplete, extending
slightly beyond a vertical through
pelvic-fin origin

8 branched
dorsal-fin rays

7 pelvic-fin rays
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8+8 branched
caudal-fin rays

A, C, and D) IFREDI-P 1420 (photo: KS); B and E) IFREDI-P 1421 (photo: KS)

Collecting fishes in the same lake shown above (photo: KS)

Notes: Putative undescribed species, collected from a clear upland lake with a muddy bottom in Ratanakiri of north-eastern
Cambodia; aggregation of numerous specimens were found in
shallow areas around the bank (see below photograph).
Its slender head and body and 13–20 body bars resemble
those of Schistura bolavenensis, known from Bolaven Plateau
in Laos, but the species has no distinct median incision of the
upper lip (vs. present in S. bolavenensis) and more irregular body
bars (many of these are incomplete and appearing as elongated
blotches along the lateral line vs. much more regular bars). Using
the key to Indochinese species of Schistura of Kottelat (1990:
92–97), this species may key out as Schistrua menamensis (from
Nan Rive of Chao Phraya Basin), although it differs from the
latter by having 7 pelvic-fin rays (vs. 8 in S. menamensis), 8+8
branched caudal-fin rays (vs. 9+8), and a narrower midlateral
stripe on the body (vs. broad, its width under the dorsal-fin origin
2.0–2.3 times in body depth). Schistura sigillata (p. 212) is also
similar in coloration, but has a deeper head and body [vs. more
slender in S. sp. (cf. bolavenensis)], and 8 pelvic-fin rays (vs. 7).

Swift stream with pebbly bottom in Luang Prabang, Laos, where Schistura poculi was
collected (photo: KS)

BALITORIDAE

Schistura poculi (Smith, 1945)

A

Family: Balitoridae (FC: 107)
Size: 5.9 cm SL (Kottelat, 2001a: 113).

Notes: A medium-sized species of Schistura, found in swift
clear streams with pebbly bottoms. The photographed specimens
shown here were collected from Nam Ou Basin (a tributary of
the Mekong) in Luang Prabang Province, Laos.
When alive or freshly-collected, its chracteristic color pattern
makes the species easy to be distinguished from the other congeners in northern Laos. In particular, the thinner dusky bars
on the anterior part of the body (compared to those behind) are
peculiar within the species of Schistura in the Laotian Mekong,
but the bars join together and form broader bars in many
specimens (see photo E); see also the intraspecific variations in
the color of this species shown by Kottelat (2009: 27, fig. 17).
When alive, the bright pale spot at the dorsoposterior corner of
the caudal peduncle is well defined.
Kottelat (2009: 22) considered that Schistura hoai, described
from Điện Biên Province of Vietnam by Nguyen (2005), as a
junior synonym of S. poculi, but, later, Kottelat (2012: 110,
2013c: 207) tentatively regarded these 2 are possily distinct. Note
that Kottelat (2012, 2013c) stated S. poculi of his previous book
of fishes of Laos (Kottelat, 2001a: 113, fig. 301) matches S. hoai
(rather than true S. poculi); it may lead that our fish should be
identified as S. hoai (rather than S. pocili).

B

C

body bars before dorsal fin usually
much narrower than those behind
(see also text and photos A & E)

7–8 branched
dorsal-fin rays

basal caudal
bar divided into
2 blotches

a bright saddle-like spot
at caudal-fin base when
alive or freshly collected

D

F
8 pelvic-fin rays

G

dorsal
view

8+7 branched
caudal-fin rays

E
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A, B, and E) NUOL-P 4626 (A, aquarium photo: KS; B and E, photo: TP); C, F, and G) NUOL-P 3789 (photo: TP); D) NUOL-P 3862 (photo: TP)

Distribution: Mekong Basin in northern Laos and northern
Thailand (and ?Điện Biên Province of Vietnam); Mae Nam Ping
and Salween basins in Thailand and Myanmar.

A river in Savannakhet, Laos, where Schitusra dorsizona was collected at a rapids point (photo: KS)

BALITORIDAE

Schistura dorsizona Kottelat, 1998

A

Family: Balitoridae (FC: 107)
Size: 5.0 cm SL (UNMF 822).
Distribution: Mekong Basin in Laos and Thailand.

Schematic illustration of Schistura dorsizona after Kottelat
(1998: 74, fig. 112a & b). Note
that the spotted pattern on body
is reproduced roughly, and may
not be strictly.
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B

C

D

dorsal view

black mid-lateral stripe
on head and body
(sometimes faded)

6–11 blackish saddles
(sometimes faded)

E

body slender

F

ground color of head
and body beige dorsally,
whitish ventrally

large roundish
black blotch at
caudal-fin base

A, C, and D) NUOL-P 1912 (photo: KS); B) UNMF 822 (photo: CG); E) UNMF 5863 (photo: CG); F) NUOL-P 2500 (photo: TP)

Notes: A slender, small-sized species of Schistura, found in
clear streams with a swift current and sandy or gravel bottoms. Its
slender body with distinct black saddles and/or a midlateral stripe
on a beige (whitish ventrally) background makes the species easy
to be distinguished from the other Mekong congeners.
Some putative intraspecific color variations were reported in
Schistura dorsizona. The species was originally described by
Kottelat (1998: 73–76, figs 112 and 113) from Nam Theun Basin
(a tributary of the Mekong) in central Laos, based on specimens
with 6–11 distinct blackish saddles and a faint dusky midlateral
stripe (see schematic illustration below). Although not included
in the type series, Kottelat (1998: 75) noted that the specimens
from Nam Mang and Nam San basins show a broader and darker
midlateral stripe on the body, as well as broader and darker
saddles on the back. During our field surveys in the Mekong in
2007–2013, we collected several specimens with such a color
pattern from Xe Bang Hiang Basin in Laos (photo F) and Mun
River Basin in Thailand (photos B and E). Subsequently Kottelat
(2001a: 108, bottom photograph in fig. 275) provided a photograph of a specimen with another color pattern, including a broad
black midlateral stripe on the body and no dark saddles on the
back; the coloration agrees with that of one of the photographed
specimens shown here (A, C, and D, collected from Xe Bang
Hiang Basin in Laos). Other than the coloration, the specimens
with broad saddles (photos B, E, and F) seem to have a deeper
caudal peduncle than the specimens with the other color patterns.
More than a single species are possibly confused under the name
Schistura dorsizona, and further detail comparisons are needed
to clarify the taxonomic status of these color variants.

BALITORIDAE
conspicuous, broad black
stripes on mid-lateral and
mid-dorsal head and body

Schistura sp. "black stripe"

fins tinged with yellow basally

Family: Balitoridae (FC: 107)
Size: 4.0 mm SL (UNMF 6364).
Distribution: Mekong Basin in Thailand and northern Cambodia.
Notes: A medium-sized, relatively deep bodied species of
Schistura, found in clear currents with rocky bottoms and
boulders; it is a putative undescribed species, which will be
described by Chaiwut Grudpan (Ubon Ratchathanee University,
Thailand) and his collaborators.
This is a very characteristic species, which is easily identified by the vivid black stripes on dorsal midline and midlateral
head and body; at least in the Thai specimens, all fins are
tinged with bright yellow basally. Its conspicuous black striped
pattern is rather similar to Nemacheilus binotatus (from Chao
Praya and Meklong basins) and even the cobitid Ambastaia
nigrolineata (from the Mekong Basin in Yunnan, Laos and
Thailand) cpmpared to the other species of Schistura, but has
a distinct median incision on lower lips (vs. absent or very
weak in Nemacheilus) and no erectile spine below the eye (vs.
present in cobitid loaches including Ambastaia).

lateral line incomplete,
reching to anterior part
of caudal peduncle

9 branched dorsalfin rays

B

distinct median
incisions on both
upper and lower lips

C

8 pelvic-fin rays

9+8 branched
caudal-fin rays

young

A and B) UNMF 6234 (photo: CG); C) IFREDI-P 1240 (photo: PT)

A

Schistura sp. (cf. daubentoni)
Family: Balitoridae (FC: 107)
Size: 2.7 cm SL (IFREDI-P 5309).
Distribution: Mekong Basin in nothern Cambodia.
7 sharply-defind dusky
saddles on body

9+8 branched
caudal-fin rays

8 branched
dorsal-fin rays

no median
incision on upper lip
Schematic illustration of Schistura daubentoni, after Kottelat
(1998: 74, fig. 111). Note that
the spotted pattern on body is
reproduced roughly, and may
not be strictly.

small blact spot at midlateral base of caudal fin

IFREDI-P 5309 (photo: PT)

Notes: Putative undescribed species, which is known only by
a single specimen from Stung Treng Province of northern Cambodia. This speceis is very similar to Schistura daubentoni in
general appearance (see below schematic illustration), known
from the Mekong Basin in Laos and Cambodia, but has a
complete lateral line (vs. incomplete, ending above anus in S.
daubentoni), pelvic fin inserted below the base of the 2nd or
3rd branched dorsal-fin ray (vs. slightly in front of dorsal fin
or below the base of simple or 1st branched dorsal-fin rays), 8
pelvic-fin rays (vs. 7), 9+8 branched caudal-fin rays (vs. 8+8), 7
dusky saddles on the body (vs. 6), and a much smaller black spot
at the midlateral caudal-fin base (vs. much larger). Additional
specimens are needed for clarification of its taxonomic status.

lateral line complete
8 pelvic-fin rays
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A forest stream in Luang Prabang, Laos, where Schistura sp. (cf. caudofurca) was collected (photo: KS)

BALITORIDAE

Schistura sp. (cf. caudofurca)

A

Family: Balitoridae (FC: 107)
Size: 6.2 cm SL (NUOL-P 3257).
Notes: A medium-sized species of Schistura, commonly found
in small streams with pebbles and gravel bottoms in northern
Laos; it is frequently collected together with small specimens of
S. melarancia (next page).
Some Indochinese species of Schistura resemble this species
in coloration. The examples include: S. caudofurca (from some
basins of northern Vietnam and the adjacent areas of Laos and
China, but is not found in the Mekong), S. fusinotata (from
Xe Kong Basin of southern Laos), and S. kontumensis (Sesan
Basin of central Vietnam). These species share: dusky bars on
the body, fainter except along dorsal midline and then forming
saddles along the back in large specimens, and; a broad dusky
midlateral stripe superimposed on the body bars at least in
large specimen. In the small specimen of these species, the
dusky midlateral band is usually narrow, indistinct, and paler
than the body bars. Schistura sp. (cf. caudofurca) appears to
closely resemble S. caudofurca, and differs from the latter
merely in a few details of coloration; namely, it has a more
faint black bar at the caudal-fin base (vs. broader and vivid in
S. caudofurca) and a distinct red spot just behind the black spot
at the anteroventral corner of the dorsal fin (vs. absent). It also
differs from S. fusinotata by having 8–9 dusky bars on the body
(vs. 11–16 in S. fusinotata) and 9+8 branched caudal-fin rays
(vs. 8+8); and from S. kontumensis by having incomplete lateral
line (vs. complete in S. kontumensis). Sympatric S. melarancia,
which also has a dusky midlateral stripe on the body, is readily
distinguished from this species by having the flattened head and
by lacking dusky saddles on the body and black and reddishorange spots around the origin of the dorsal fin.
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B

8–9 faint dusky bars
on body

C

broad dusky midlateral stripe
superimposed on body bars
lateral line incomplete,
just reaching to, or slightly
beyond, a vertical through
anal-fin origin

D

8 pelvic-fin rays

E

young

a distinct red spot behind
black spot on dorsal fin
8 branched
dorsal-fin rays
9+8 branched
caudal-fin rays

A) NUOL-P 4442 (aquarium photo: KS); B) NUOL-P 4603 (photo: TP); C–D) NUOL-P 3014 (photo: TP); E) NUOL-P 4394 (photo: TP)

Distribution: Mekong Basin in northern Laos.

Shallow rapids with gravel bottom in Luangg Prabang, Laos, where Schistura melarancia was collected (photo: KS)

BALITORIDAE

Schistura melarancia Kottelat, 2000

A

Family: Balitoridae (FC: 107)
Size: 9.6 cm SL (Kottelat, 2001a: 111).
Distribution: Nam Ou Basin (a tributary of the Mekong) in
northern Laos and northwestern Vietnam.

midlateral stripe sometimes
faded or replaced by vague
banded pattern

E

B

C dorsal
view

head and body orange brown, usually
with a dusky midlateral stripe

head well-depressed, with
pointed snout in lateral view

lateral line complete,
extending to, or around,
caudal-fin base

D
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A) NUOL-P 3788 (photo: TP); B–D) NUOL-P 3791 (photo: TP); E) NUOL-P 4340 (photo: TP)

Notes: A large-sized species of Schistura, which is commonly
found in swift rivers and streams with pebbles and gravel bottoms; it is sympatric with S. porthos (p. 208), S. bucculenta (p.
209), and/or S. sp. (cf. caudofurca) (left page).
This species is easily distinguished from the other Mekong
congeners by its well-depressed head and characteristic coloration. Typically it has a dusky midlateral stripe, but the stripe
is sometimes obscure, faded, or replaced by a vague dusky
banded pattern (see photo E, below).
We concur with the Kottelat's (2009: 22) decision that Oreias
lineatus, described from the upper Nam Ou Basin in Núa Ngam,
Điện Biên of northern Vietnam by Nguyen (2005: 567–568, fig.
13), is a junior synonym of Schistura melarancia.

BALITORIDAE

Schistura kohchangensis (Smith, 1933)

B

Family: Balitoridae (FC: 107)
Size: 7.17 cm SL (Kottelat, 1990: 140).
Distribution: Mekong Basin in western Cambodia; small
coastal streams in southeastern Thailand.
Notes: A medium-sized species of Schistura, found in fastflowing clear hilly streams with pebbles, sandy and gravel bottoms. Although Schistura kohchangensis was previously reported
from small coastal sreams around the northern end of the Cardamom Range (Kottelat, 1990; Rainboth, 1996b), it is actually
common in the hilly streams flowing into the western part of
Tonle Sap Lake (in, e.g., Battambang, Siem Reap, and Kampong
Chhnang provinces of Cambodia), where the photographed specimens shown here were collected.
Schistura kohchangensis represents the great intraspecific
variations in coloration (see photographs), but its characteristic
spotted pattern on the dorsal and caudal fins readily distinguishes
it from the other Mekong congeners.

C

D

E

some or more rows of
small black spots on
dorsal and caudal fins

8 branched
dorsal-fin rays

I

F

upper lip with a
distinct median
incision

8 pelvic-fin rays

8+8 branched
caual-fin rays

9–12 dusky bars (sometimes faded),
usually with paler center

J

G

K

H
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A) IFREDI-P 2349 (photo: PT); B) IFREDI-P 2362 (photo: PT); C & G) IFREDI-P 2351 (photo: PT); E and K) IFREDI-P 2366 (photo: PT); F) IFREDI-P 2352 (photo: PT); H) IFREDI-P 2362 (photo: PT); I) IFREDI-P 2361 (photo: PT); J) IFREDI-P 2359 (photo: PT)

A

BALITORIDAE
Schistura sp. (cf. sokolovi)

body beige, with 20 or
more narrow dusky bars

Family: Balitoridae (FC: 107)
Size: 3.2 cm SL (IFREDI-P 1358).
Distribution: Mekong Basin in northern Cambodia.

8 branched
dorsal-fin rays

nostril flap long,
reaching to anterior
margin of eye

9+8 branched
caudal-fin rays

IFREDI-P 1358 (photo: PT)

Notes: Putative undescribed species of Schistura. Only a single
small specimen (3.2 cm SL) was collected from Ratanakiri,
northern Cambodia.
This is a characteristic species of Schistura with 20 or more
narrow dusky bars on a beige body background, and possibly
identical to Schistura sp. n. 'Dakchung' of Kottelat (2011a: 22,
29, fig. 29) from Xe Kong Basin in Laos. Kotttelat (2011a: 22)
noted that his Schistura sp. n. 'Dakchung' may have affinity with
S. sokolovi, known from Sekong Basin in central Vietnam, but
the former has ca.19–20 body bars (vs. 11–15 in S. sokolovi). Its
relatively long nostril flap, reaching to anterior margin of eye, is
also characteristic. Additional specimens are needed for clarifying
its taxonomic status.

lateral line complete,
extending near caudal8 pelvic-fin rays
fin base

8 branched dorsal-fin rays
nostril flap moderately long,
not or barely reaching to
anterior margin of eye

Family: Balitoridae (FC: 107)
Size: 5.1 cm SL (NUOL-P 4835).

ca. 16 narrow dusky
bars on body

Distribution: Mekong Basin in Xekong, southern Laos.
Notes: A medium-sized species of Schistura, possibly identical to recently-described Schistura colossa from Bolaven Plateau
of southern Laos by Kottelat (2017f). This species has irregular
dusky bars subequal to the interspace in width (vs. wider than
interspace in S. colossa) and a distinct median incision of the
upper lip (vs. median incision is small) (see Kottelat, 2017f).

a distinct median
incision of upper lip

8 pelvic-fin rays

9+8 branched
caudal-fin rays

lateral line almost complete, extending to, or
little beyond, middle of caudal peduncle

dorsal view

Schistura, Nemacheilus, and allies
Schistura, Nemacheilus, and allies (e.g., Physochistura, Pteronemacheilus, and Tuberoschistura), shown in pp. 203–226,
are placed in the balitorid subfamily Nemacheilinae (sensu
Nelson, 2006). Usually their typical-loach-like appearances
readily distinguishes the nemacheilines from members of
another subfamily Balitorinae (sensu Nelson, 2006), having

mouth gently
arched
lower lip with a
distinct median
interruption
Schistura - Sectoria type

flattened head, body and fins (see pp. 228–239). Within
the subfamily, however, identification of the nemacheiline
genera is sometimes difficult, owing to their similar-looking
appearances with great intrageneric variation in color.
Morphological details around the mouth are useful in their
identification. Some examples are shown below.

mouth strongly
arched
anterior margin of
lower lip may be
slightly notched,
but not with distinct
median interruption

Physoschistura - Pteronemacheilus type

Nemacheilus - Tuberoschistura type

Schematic illustrations of general appearance (top, showing an example of typical color pattern in lateral view) and photographs of head in ventral view (bottom,
showing morphological details around mouth) of some nemacheiline loaches.
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NUOL-P 4835 (alcohol preserved specimen, photo: KS)

Schistura sp. (cf. colossa)

BALITORIDAE
A

Schistura sp. (cf. isostigma)

B

Family: Balitoridae (FC: 107)
Size: 4.2 cm SL (UNMF 6365).
Distribution: Mun River (a tributary of Mekong) in Thailand.

Tuberoschistura cambodgiensis Kottelat, 1990

body pale gray, with a row of 9
blackish spot on midlateral body

basal caudal bar
dissociated into 2 parts
8 branched dorsalfin rays

C

lateral line complete,
extending near
8 pelvic-fin rays
caudal-fin base

9+8 branched
caudal-fin rays

A) UNMF 6316 (photo: CG); B and C) UNMF 6317 (photo: CG)

Notes: A relatively small-sized species of Schistura, found in
lagoons connected with the Mekong main stream with sandymud bottoms and scattered rocks.
Its blackish-gray midlateral spottted pattern on pale gray
background resembles that of Schistura isostigma, known from
the Nam Theun Basin in central Laos, but the number and the
shape of the spots are clearly different; namely, this species has
a midlateral series of 9 verically-elongated spots, whereas there
are 5–7 longitudinally-elongated spots in S. isostigma. The
color pattern of these 2 species is rather similar to the species
of Nemacheilus (pp. 224–226) and/or Tuberoschistura (below)
compared to many other species of Schistura. These 2 species
are, however, assignable to Schistura (rather than Nemacheilus
and/or Tuberoschistura) by having combination of the following
features: lower lip with a distinct median interruption (vs. no
distinct interruption in Nemacheilus and Tuberoschistura); 8
branched dorsal-fin rays (vs. 9–12 in Tuberoschistura); anus
situated closer to the anal-fin origin than to the pelvic girdle (vs.
immediately behind the pelvic girdle in Tuberoschistura).

A

Family: Balitoridae (FC: 107)
Distribution: Mekong Basin in Cambodia.
Notes: A small-sized species of nemacheiline loaches, usually
found in shallow backwaters around the bank of the large rivers
with sandy or sandy-mud bottoms.
Tuberoschistura is similar to Schictura and/or Nemacheilus
in general appearance, but has 9–12 branched dorsal-fin rays, the
anus which is situated immediately behind the pelvic girdle, and
many small tubercles on the head. This is one of 2 species of
the genus, and is also only species known from the Mekong; the
other one, T. baenzigeri, which was recorded from Chao Phraya
Basin and Malay Peninsula, differs from T. cambodgiensis by
having 9–10 branched dorsal-fin rays, and a slightly anteriorlysituated anus (see Kottelat, 1990: 232–235).
Kottelat (1990) reported that the holotype of Tuberoschistura
cambodgiensis has 12 branched dorsal fin rays (12½ in his
method of counting), but this species has usually 11 (sometimes
10 or 12) branched rays on the dorsal fin. In large specimens
(more than 2.3 cm SL), typically 6–8 distinct black midlateral
spots are found on the body, in addition to a single black spot at
the ventral half of the caudal-fin base.
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B

ground color of head and body pale gray
(when alive) or pale yellow (when fresh),
with faint dark gray spotted pattern

C

10–12 branched
dorsal-fin rays

9+8 branched
caudal-fin rays

anus under 5th or 6th
branched dorsal-fin ray

A) one of IFREDI-P 6933 (aquarium photo: KS); B and C) IFREDI-P 2539 (photo: PT)

Size: 3.2 cm SL (one of IFREDI-P 5842).

BALITORIDAE
A

male

Pteronemacheilus meridionalis (Zhu, 1982)

B

male

Family: Balitoridae (FC: 107)
Size: 5.7 cm SL (Kottelat, 2001a: 101, as Physoschistura meridionalis).

Physoschistura sp.

C

pectoral
fin of male

2nd and 3rd branched pectoralfin rays with elongate skinfolds
dorsally in male

D

male

15–25 dusky bars on body, fainter in
male with darker midlateral stripe

E

young

Family: Balitoridae (FC: 107)
Size: 3.1 cm SL (one of NUOL-P collection).
Distribution: Mekong Basin in southern Laos.
Notes: A putative undescribed species, collected from Pakse,
southern Laos.
Physoschistura resembles, e.g., Schistura and Sectoria in
general appearance, but can be distinguished by having strongly
arched mouth and lower lip with a distinct median interruption
and broad pads on either side (see p. 221). Its details around
the mouth are similar to those of Pteronemacheilus (above),
but Physochistura has a peculiar air-bladder morphology (see
Kottelat, 2018). Although many species have been assigned to
Physoschistura (e.g., Chen et al., 2011; Bohlen & Šlechtova,
2011; Lokeshwor & Vishwanath, 2012a, b; Lokeshwor et al.,
2012), Kottelat (2018) transferred most of them to his new genus
Mustura; Kottelat (2018) provisionally place 5 species in Physoschistura (P. brunneana, P. pseudobrunneana, P. elongata, P.
raoi, and P. rivulicola). Taxonomic status of this Mekong species
needs further investigation in detail.

18–22 close-set irregular
dusky bars on body

8 branched
dorsal-fin rays

pelvic-fin origin under
dorsal-fin origin
8 pelvic-fin rays

9+8 branched
caudal-fin rays
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NUOL-P 4802 (photo: CG)

Notes: A medium-sized species of nemacheiline loaches, found
in swift clear streams. The photographed specimens shown here
were collected from a small stream in Luang Prabang Province,
northern Laos.
This species had been once placed in Nemacheilus, Schistura
or Physoschistura (e.g., Kottelat, 1990, 2001a), but Bohlen &
Šlechtova (2011) assigned this to their new genus Pteronemacheilus along with P. lucidorsum from Myanmar. According to Bohlen
& Šlechtova (2011), Pteronemacheilus is unique amongst the
nemacheiline genera by having elongated skinfolds on the dorsal
side of the 2nd and 3rd branched pectoral-fin rays in male (vs.
such modification is absent in the other nemacheiline genera).
Distinct dimorphism of coloration is found in this species.
Namely, female and young (photo E) have a distinct dusky barred
pattern on the body; in adult males (photos A–D), the barred
pattern is much fainter, and a dusky midlateral stripe is found.

A–D) NUOL-P 3004 (photo: TP); E) one of NUOL-P 3010 (preserved specimen, photo: KS)

Distribution: Mekong Basin in China (Yunnan) and northern
Laos.

A turbid river in Savannakhet, Laos, where Nemacheilus masyae was collected (photo: KS)

BALITORIDAE

Nemacheilus masyae Smith, 1933

A

Size: 6.6 cm SL (Kottelat, 1990: 55).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; southeast Thailand, Chao Phraya and Meklong basins,
and Malay Peninsula.
Notes: A medium-sized species of Nemacheilus, commonly
found in rivers and streams with sandy bottoms.
Kottelat (1990) described a new species Nemacheilus pallidus
from the lower Mekong and upper Chao Phraya Basin; according
to him, N. pallidus can be distinguished from the similar-looking
allopatric species N. masyae (known from Malay Peninsula,
Meklong Basin and southeastern Thailand) by having slightly
deeper body (its depth 14.8–19.1 % of SL vs. 12.6–17.6 % in N.
masyae), wider interorbital space (its width 5.7–8.0 % of SL vs.
4.9–6.8 %), spots and saddles on body thinner than interspaces
(vs. wider), and a smaller body size (up to 57 mm SL vs. at least
70 mm SL). These 2 are, however, quite difficult to be practically
differentiated, because the morphometric values are broadly overlapped, and the width and shape of the body bars vary within the
Mekong population (see photographs). Furthermore, to date, no
examples of sympatric occurrences of these 2 species has been
reported. Most recently Page et al. (2020) regarded N. pallidus as
a junior synonym of N. masyae.
Kotttelat (1998) described a similar congener Nemacheilus
arenicolus from Nam Theun Basin in central Laos. This species
also has a black spotted pattern on a pale beige background of
the body (see schematic illustration, below), but lacks any spot
on the fins (as in N. longistriatus, next page) (vs. a conspicuous
black spot on the lower part of the first branched dorsal-fin ray,
as well as 2–3 rows of small black spots on the fin). See also N.
longistriatus and Nemacheilus zonatus on the next page.

B

C

D

E

black spot behind reddish
orange spot at anterior
margin of dorsal fin

F
Schematic illustration of Nemacheilus
arenicolus after Kottelat (1998: 65,
fig. 102). Note that the spotted pattern
on body is reproduced roughly, and
not strictly.
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dorsal fin

A) one of IFREDI-P 6396 (aquqrium photo: KS); B) IFREDI-P 1248 (photo:PT); C and E) IFREDI-P 3063 (photo: PT); D) UNMF uncatalogued (photo: CG); F)
NUOL-P 676 (photo: VP)

Family: Balitoridae (FC: 107)

BALITORIDAE
Nemacheilus longistriatus Kottelat, 1990

A

Family: Balitoridae (FC: 107)
Size: 5.4 cm SL (Kottalat, 2001a: 100).

E

B

C dorsal fin
dorsal fin hyaline, without
any markings
head and body with a narrow
blackish midlateral stripe, ended
as black spot at caudal-fin base

D

Nemacheilus zonatus Page, Pfeiffer, Suksri, Randall
& Boyd, 2020

A
A) IFREDI-P 6433 (aquqrium photo: KS); B, E, and F) IFREDI-P 6433 (photo: KS); C) IFREDI-P 6432 (photo: KS); D) UNMF
uncatalogued (photo: CG)

Notes: A medium-sized species of Nemacheilus, commonly
found in rivers and streams with sandy bottoms.
Nemacheilus longistriatus can be distinguished from the
other Mekong congeners by having the combination of hyaline
fins and a narrow black midlateral stripe on head and body,
ended as black spot at caudal-fin base. Similar black-striped
specimen is also found in N. masyae (see photo C of N. masyae,
left page), but N. longistriatus is readily distinguished from N.
masyae by having hyaline dorsal fin and, in many cases, a more
slender and acute snout.
Kottelat (1998: 69, fig. 103) showed a specimen of Nemacheilus with a distinct spotted pattern from Xe Bangfai (a tributary of the Mekong) in Laos as N. longistriatus; another photograph, presumed to be based on the same specimen, was found
in Kottelat (2001a: 102, fig. 256). These specimen(s) of N. longistriatus from Xe Bangfai are strikingly similar to N. arenicolus
(see "Notes" of left page), and suggests the need to clarify the
limits of these 2 species.

A) IFREDI-P 6435 (aquqrium photo: KS); B–D) NUOL-P 1916 (photo: KS); E) IFREDI-P 3090 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

Family: Balitoridae (FC: 107)
Size: 2.86 cm (Page et al., 2020: 393).
Distribution: Mekong Basin in Thailand and Cambodia.
Notes: A medium-sized species of Nemacheilus, collected from
a small fast-flowing clear stream with sandy bottoms.
This species is very similar to a small specimen of a sympatric
congener Nemacheilus masyae (left page). This is, however,
readily distinguished from the typical specimen of N. masyae
(see photographs, left page) by having black spot at the anterior
margin of the dorsal fin beneath the small vertically-elongated
reddish orange area (vs. black spot behind the reddish-orange
area, and not attached to the anterior margin of the fin in N.
masyae). This species was recently described as new, based on the
specimens from the Mekong in Thailand (Page et al., 2020). We
also examined several specimens from the Cambodian Mekong.

E
black spot beneath reddish
orange spot at anterior
margin of dorsal fin

F

B

14–16 irregular dusky
bars on body

C

dorsal fin

D
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no distinct spot around
anterior margin of
dorsal fin

Nemacheilus platiceps Kottelat, 1990

B

Family: Balitoridae (FC: 107)
Size: 6.1 cm SL (Kottelat, 2001a: 101).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam.
Notes: A medium-sized species of Nemacheilus, found in
streams with a swift or moderate current and gravel bottoms.
Nemacheilus platiceps is easily distinguished from the other
Mekong congeners by having about 15 close-set regular dusky
bars with a paler center on a beige or greenish beige background;
some specimens with a broader paler center in each body bar
appear as if they have double number of bars (see photo C). It
resembles Nemacheilus sp. (cf. platiceps) (below) in coloration,
but has a more slender body and a deeply emarginated caudal
fin with a nearly pointed upper lobe. Although small specimen
of the sympatric congeners N. masyae (p. 224) and N. zonatus
(p. 225) also have a dusky barred pattern, N. platiceps lacks the
distinct black spots around the anteroventral corner of the dorsal
fin (vs. present). In large specimens of N. platiceps, the barred
pattern is sometimes quite obscure or faded.

Nemacheilus sp. (cf. platiceps)
Family: Balitoridae (FC: 107)

ca.15 regular dusky bars with paler center
(specimen with a broader paler center of
each body bar looks as if having double
number of bars)
caudal fin deeply forked,
with pointed upper lobe

C

body slender

D

A) IFREDI-P 6404 (aquarium photo: KS); B) NUOL-P 762 (photo: VP); C) NUOL-P 2327 (photo: VP); D) IFREDI-P 3262 (photo: PT)

A

A

Size: (not measured).
Distribution: Mekong Basin in middle Laos.

B

many narrow, faint dusky bars on body
(may be faded in middle and ventral
sides of body in large specimen)
caudal fin weakly
forked, with a rounded
upper lobe

C

body stocky
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A and C) NUOL-P 4978 (photo: TP); B) NUOL-P 4946 (photo: TP)

Notes: A medium-sized species of Nemacheilus, found in
streams with swift or moderate current and gravel bottoms in
the upper Nam Ngum Basin (a large tributary of the Mekong) in
Vang Vieng of Vientiane Province, middle Laos; it is appears to
be not sympatric with the similar-looking congener Nemacheilus platiceps (above), although the latter is common in lower
Nam Ngum.
Due to its similarity in the general appearance (in particular
the similar coloration), we once considered this fish as a possible
intraspecific, geographic variation of N. platiceps. However, its
stocky body and weakly-emarginated caudal fin with a rounded
(rather than pointed as in typical N. platyceps, see above photos)
upper lobe subsequently led to our thought that it is distinct
from N. platiceps. Further detailed comparisons are needed to
determine the taxonomic status of this species.
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A stream in Ratanakiri, Cambodia, where Nemacheilus platiceps was collected (photo: KS)

BALITORIDAE
Annamia normani (Hora, 1931)
Family: Balitoridae (FC: 107)

A

Size: 7.8 cm SL (Kottelat, 2001a: 95).
Distribution: Mekong Basin in southern Laos and Sekong
Basin (including its branches Sesang and Srepok) in Cambodia
and Vietnam.

B

view

i, 10–11 pelvicfin rays

E ventral

Size: 8.4 cm SL (one of NUOL-P 4825).

i, 16 pectoralfin rays

view

position of anus
mouth small and strongly
arched, horse-shoe-shape
(true of all Annamia, and not
repeated below)

F

Annamia sp.
Family: Balitoridae (FC: 107)

body with many
sharply-contrasted,
irregular blackish spots

D dorsal

close-up of
mouth region

body with poorly-contrasted,
irregular blackish spots

A

Distribution: Mekong Basin in Pakse, southern Laos.
Notes: A relatively large-sized species of balitorine loaches,
collected from Pakse in southern Laos.
This is one of 2 species of Annamia, collected from southern
Laos during our field surveys in 2007–2013. It can be distinguished from the other one, Annamia normani (above), by having
the ventralmost branched caudal-fin ray which is shorter than
the next branched ray (vs. ventralmost branched ray is longest or
subequal to the next branched ray in A. normani); the pectoral fin
is typically shorter than the same-sized specimen of A. normani,
and the color pattern is much more obscure. Its short pectoral fin
and dull coloration are somewhat similar to A. thuathienensis
(from Huế in cenral Vietnam) and Kottelat's (2011a) Annamia
sp. 'Bolaven' (see "Notes" of Annamia normani, above), and
their taxonomic status should be checked based on the direct
comparisons.
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A, B, D, and E) IFREDI-P 1579 (photo: KS); C) IFREDI-P 3011 (photo: PT); F) NUOL-P 4762 (photo: KS)

C

B

caudal fin

ventralmost branched
caudal-fin ray shorter than
next branched ray

C

dorsal view

D

ventral view

A) NUOL-P 4813 (photo: CG); B, C, and D) one of NUOL-P 4825 (photo: KS)

Notes: A medium-sized, slender species of balitorine loaches,
found in fast-flowing montane streams with a rocky and gravel
bottom.
Annamia is one of 9 balitorine genera (sensu Nelson, 2006)
recorded from the Indochinese Mekong. The other 8 genera are:
Balitora (p. 231), Balitoropsis (p. 232), Hemimyzon (pp. 237–
239), Homaloptera (p. 232), Homalopteroides (p. 235), Pseudohomaloptera (p. 233), Vanmanenia (next page), and Sewellia (p.
239). Of these 9 genera, Annamia is most similar to Vanmanenia
by sharing the combination of a single unbranched pelvic-fin ray
and a moderaetly separated pelvic fins, but has a more slender
body and a horse-shoe-shaped mouth (see photographs of these 2
genera).
Annamia had long been known only by a single described
species, A. normani, originally reported from Kontum, Annam,
until Nguyen (2005: 579–581, fig. 21) described a second species,
A. thuathienensis, from Bồ River in Huế. However, Kottelat
(2011a: 22) subsequently noted, "The original description and
illustration do not allow to decide whether it is distinct from A.
normani." Meanwhile, Kottelat (2011a) recognized 2 distinct
species of Annamia from the Xekong Basin in Laos: A. normani
and Annamia sp. 'Bolaven'. According to him (Kottelat, 2011a:
21), the latter differs from the former by "more pointed head and
details of the colour pattern." Note that the original illustration of
A. normani made by Hora (1931, as Parhomaloptera normani)
shows a much more pointed head than both of Kottelat's (2011a)
A. normani and Annamia sp. 'Bolaven'.
The photographed specimens (except for the enlarged photograph around the mouth region), collected from the Sesan Basin in
Cambodia, are tentatively identified as Annamia normani, judging
from its general appearance that agrees fairly well with the original
description and the illustration of Hora (1931). This fish appears
to be identical to A. normani of Kottelat (1998: 60, fig. 93; 2001a:
95, fig. 241), and we also collected similar fish from Champasak,
southern Laos. See also Annamia sp., below.

A) NUOL-P 4597 (aquqrium photo: KS); B) NUOL-P 4596 (aquqrium photo: KS); C) NUOL-P 4630 (photo: TP); D and G) NUOL-P 4667 [photo: TP (D) and KS (G)]; E and F); NUOL-P 3382 (photo:
TP)

BALITORIDAE

Vanmanenia serrilineata Kottelat, 2000
Family: Balitoridae (FC: 107)
Size: 5.8 cm SL (Kottelat, 2001a: 119).
Distribution: Mekong Basin in northern Laos and adjacent
areas of northwestern Vietnam.

A

Notes: A medium-sized species of balitorine loaches, found
in clear, fast-flowing montane streams with gravel bottom and
boulders. The generic assignment follows Kottelat (2012: 72).
Many species are known in Vanmanenia (e.g., Chen & Tang in
Yue, 2000; Kottelat, 1998, 2001a, 2001b; Nguyễn, 2005; Kottelat,
2012), but the genus needs taxonomic revision in particular the
Vietnamese species (Kottelat, 2012: 71). For example, Kottelat
(2009: 22, 2012: 72–73) considered that Vanmanenia monofasciodorsolata and V. trifasciodorsolata, described from upper Nam
Ou Basin in Điện Biên of northern Vietnam by Nguyen (2005:
574–578, figs 18–19), are possibly the junior synonyms of V.
serrilineata.
Kottelat (2000, 2017d) recognized 3 species of Vanmanenia
from the Mekong: V. orcicampus, V. serrilineata, and V. striata.
Although Chen & Tang in Yue (2000: 463) considered V. striata
to be a junior synonym of V. tetraloba from northern Vietnam,
Kottelat (2000: 75–76, 2001b: 46) provisionally regarded these
to be distinct. Vanmanenia serrilineata can be distinguished from
V. striata by having, e.g., fewer dark saddles (5 vs. 7–8 in the
latter) (Kottelat, 2000: 76–77). Recently-described V. orcicampus
differs from these 2 in having, e.g., fewer (12–14) branched
pectoral-fin rays (Kottelat, 2017d).

B

E dorsal

i, 15–16
pectoral-fin rays

F

ventral
view

view

C

young

young

18–30 dark brown bars on side
of body (at least in adult

D

5 dusky blotches
(saddles) along back

i, 8 pelvicfin rays
mouth gently arched
(see also Annamia,
left page)
position of anus

G

close-up of
mouth region
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A river in Luang Prabang, Laos, where Balitora lancangjiangensis was collected (photo: KS)
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BALITORIDAE

Balitora lancangjiangensis (Zheng, 1980)

B

Family: Balitoridae (FC: 107)
Size: 7.1 cm SL (Kottelat, 1998: 95).
Distribution: Mekong Basin in China (Yunnan), Laos, and
Thailand; Red River Basin in Yunnan.
Notes: A medium-sized, moderately flattened species of balitorine loaches, found in clear, fast-flowing rivers with rocks and
gravel bottoms.
Balitora is similar to Pseudohomaloptera (p. 233) in general
appearance, but differs in having a rostral cap which is divided
into 3 distinct lobes (vs. not in Pseudohomaloptera) and 1–2
rows of papillae on both lips (vs. none). This is one of 2 species
of Balitora known from the Indochinese Mekong, and differs
from the other one, Balitora cf. annamitica (sensu Kottelat,
1998, 2001a), by having deeper body; namely, the depths at the
pelvic-fin origin are 1.0–1.4 and 1.4–1.6 times the width in B.
lancangjiangensis and B. cf. annamitica, respectively (Kottelat,
1998: 60, 2001a: 95). Rainboth (1996b: 123) indicated the
possible occurrence of another congener B. meridionalis from
the Mekong, but it has not yet been recorded. See also "Notes"
of Hemimyzon pengi (p. 237).

lips papillose

C

D

6–7 blackish brown
blotches along back

E

dorsal
view

body width at pelvicfin origin 1.0–1.4
times of its depth

rostral cap divided
into 3 distinct lobes
(see also similar
Hemimyzon, pp.
237–239)

G

ii, 8–9 pelvicfin rays
vii–ix, 10–12 pectoral-fin rays

close-up of
mouth region

F

position of anus
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A) A fish in a net just after collected (one of NUOL-P specimen, photo: KS); B and E) NUOL-P 3787 (photo: TP); C) NUOL-P 4115 (photo: TP); F) IFREDI-P 3942 (photo: TP); G) NUOL-P 4317 (photo: KS)

A

BALITORIDAE
Homaloptera confuzona Kottelat, 2000
Family: Balitoridae (FC: 107)

vivid blackish brown
markings on fins

A

Size: 6.8 cm SL (Kottelat, 2001a: 97).
Notes: A medium-sized, slender balitorid loach with a characteristic coloration, which is found in swift montane streams.
Generic assignment of the balitorids (sensu Nelson, 2006)
herein follows Kottelat (2012, 2013c), which seems to follow the
earlier Kottelat (1998b). In Kottelat's recognition, Homaloptera
has a unique coloration (i.e., a reddish tint and characteristic
dark markings on the head and fins), a slightly compressed body,
56–65 (to 67 in later descrived H. confuzona), and the dorsalfin origin situated in advance of the pelvic-fin origin (Kottelat,
1998b: 270). Homaloptera confuzona is the only species of the
genus known from the Mekong, and is readily distinguished from
the other Mekong balitorids by the coloration (see photographs
in right).
Homaloptera is similar to Balitropsis (below), Homalopteroides (p. 235), and Pseudohomaloptera (next page) in having
a combination of characters including smooth (non-papillated)
lips, more than 2 simple rays of the pectoral fin, and 2 simple
pelvic-fin rays. These 4 genera have been lumped under a single
genus Homaloptera in many of scientific articles/books (e.g.,
Alfred, 1969; Rainboth, 1996b; Kottelat, 2001a) before Kottelat
(1998b, 2012, 2013c). On the other Mekong species assigned to
Homaloptera in previous literatures, see "Notes" of species of
Balitoropsis, Homalopteroides, and Pseudohomaloptera.

Balitoropsis zollingeri (Bleeker, 1853)
Family: Balitoridae (FC: 107)

T-shaped blackish
bar across eye

62–67 lateral-line scales
ii, 7 pelvicfin rays

B

dorsal
view

C

ventral
view

vi–vii, 10–11
pectoral-fin rays

ground color of head and
body brownish, tinged
with red or yellow

D variant

A) IFREDI-P 3373 (photo: PT); B and C) IFREDI-P 3372 (photo: PT); D) IFREDI-P 3071 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

A

Size: 8.0 cm SL (Kottelat, 2001a: 97, as Homaloptera zollingeri).
Distribution: Mekong Basin in southern Laos and Cambodia;
Chao Phraya Basin, Malay Peninsula, Sumatra, and Borneo.

head and body
largely blackened

ventral lobe of caudal
fin largely blackish
44–45 lateral-line scales

B
iv–v, 10–12
pectoral-fin rays

C
lips smooth (i.e., not papillated)
(true of all Balitoropsis,
Homaloptera, and Homalopteroides)

ii, 8 pelvic-fin rays
dorsal view

D
E

close-up of
mouth region
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ventral view

A, C, and D) IFREDI-P 2933 (photo: PT); B and E) NUOL-P 4875 [photo: TP (B) & KS (E)]

Notes: A slender, relatively large-sized species of balitorine
loaches, found in swift streams with pebbles and gravel bottom.
Balitoropsis resembles Homaloptera in general appearance,
and it has been confused with it in many of the earlier literatures
(see "Notes" of Homaloptera confuzona, above).
Its characteristic blackened coloration readily distinguishes
Balitoropsis zollingeri from the other Mekong balitorids. Its
large black blotch on the caudal fin is similar to that of Homaloptera confuzona (above), but B. zollingeri has no large blackish
markings on the other fins (vs. present in H. confuzona), no
reddish tint on the head and body (vs. present), and much fewer
lateral-line scales (44–45 vs. 62–67).

BALITORIDAE

Pseudohomaloptera leonardi (Hora, 1941)

B

Family: Balitoridae (FC: 107)
Size: 5.0 cm SL (Alfred, 1969: 221, as Homaloptera leonardi).
Distribution: Mekong Basin in southern Laos, Thailand, and
Cambodia; Malay Peninsula.
Notes: A slender, medium-sized balitorine loach, commonly found
in the rapids of rivers and streams with rocks and boulders. In our
field surveys, juveniles and small young of Balitoropsis leonardi
were frequently collected from shallow waters around the bank of
slow-flowing rivers.
Pseudohomaloptera leonardi was known (as Homaloptera
leonardi) only from the Malay Peninsula (Silas, 1953: 202;
Alfred, 1969: 221; Kottelat, 1989a: 12), until Rainboth (1996b:
124) recorded it from the Cambodian Mekong. Within the Homaloptera-like species in the Indochinese Mekong, its slender
body and short pectoral fin resemble Homaloptera confuzona
and Balitoropsis zollingeri (left page), but the species is readily
distinguished by its coloration; namely, P. leonardi has no
distinct eye bars (vs. a T-shaped blackish bar across the eye in
H. confuzona), and lacks the broad, vivid blackish area on the
caudal fin (vs. present in H. confuzona and B. zollingeri). Also,
H. confuzona has 62–67 lateral-line scales (vs. 57–60 in P.
leonardi), and B. zollingeri has 4–5 simple anterior pectoral-fin
rays (vs. 6). The other 2 congeners from the Yunnanese Mekong,
viz. P. yunnanensis and P. vulgaris, are also similar in general
appearance, but have 7 simple pectoral-fin rays (vs. 6 in P.
leonardi); furthermore, P. yunnanensis has 12 branched pectoralfin rays (vs. 9–11 in P. leonardi) and P. vulgaris has 48–50
lateral-line scales (vs. 57–60) (Kottelat & Chu, 1988b, as species
of Homaloptera; Kottelat, 2001a, as species of Homaloptera).
See also "Notes" of H. confuzona and B. zollingeri to distinguish
from the other similar genera in this region.
Kottelat (1998: 64, fig. 10) recorded Pseudohomaloptera yunnanensis (as Homaloptera yunnanensis) from Xe Bangfai in
Khammouan of Laos. Nevertheless he later noted that the species
is distributed in the "Mekong Basin in Yunnan" (Kottelat, 2001a:
97). Although we did not examine his specimen(s), Kottelat's
(1998) species is possibly conspecific with P. leonardi shown
here; actually P. leonardi is common in the next large tributary,
Xe Banghiang in Savannakhet, Laos.
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female with swollen
belly by eggs
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A) A fish in a net just after collected, not preserved (Kratie, Cambodia, photo: KS); B) NUOL-P 2466 (photo: VP); C) IFREDI-P 3099 (photo: PT); D) NUOL-P 1758 (photo: VP); E and F) NUOL-P 1785 (photo: VP); G) NUOL-P 1759 (photo: KS)

A

234

A freshtwaer stream with rocky and gravel bottom, where several balitorid loaches of the genera Balitoropsis, Homalopteroides, Nemacheilus, and Schistura were collected (Kratie, Cambodia, photo: KS)

BALITORIDAE
Homalopteroides tweediei (Herre, 1941)
Family: Balitoridae (FC: 107)
Size: 3.0 cm SL (Kottelat, 2001a: 97, as Homaloptera tweediei).
Distribution: Mekong Basin in southern Laos, Thailand, and
Cambodia; Malay Peninsula and Borneo.
32–36 lateral-line scales

ii, 7 pelvicfin rays
dorsal view

iii–v, 7–11
pectoral-fin rays

A

young

Homalopteroides smithi (Hora, 1932)
Family: Balitoridae (FC: 107)
Size: 5.5 cm SL (Kottelat, 2001a: 97, as Homaloptera smithi).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin and Malay Peninsula.
Notes: A short-bodied, relatively small-sized species of balitorine loaches, found in the rapids of rivers and streams with rocks
and boulders; juvenile and small young are collected from shallow coastal areas of slow-flowing rivers.
Homaropterioides smithi is superficially similar to the other
Mekong congener H. tweediei (above), and can be distinguished by the counts of scales and fin rays.
Rainboth (1996b: 124) included additional 2 species of Homalopteroides (as species of Homaloptera) in his book of fishes of
the Cambodian Mekong: H. indochinensis and H. maxinae; and,
in addition to these 2 species, Rainboth et al. (2012: 67) included
H. lineata (as species of Homaloptera) in their list of fishes of the
"Greater Mekong Ecosystem." Kottelat (2012, 2013c), however,
regarded these 3 species (viz., H. indochinensis, H. lineata, and
H. maxinae) as possible synonyms of H. smithi, a very common
species in the Mekong. We here follow Kottelat's decision.

C

female with swollen
belly by eggs

37–39 lateral-line scales

F
dorsal view

v–vi, 10–12
pectoral-fin rays

G

B

D

lips smooth (i.e., not papillated)
(true of all Balitoropsis,
Homaloptera, Homalopteroides, and Pseudohomaloptera)

ii, 6 pelvicfin rays
ventral view

pectoral fin extending
beyond pelvic-fin origin

IFREDI-P 2931 (photo: PT)

pectoral fin extending
beyond pelvic-fin origin

A) NUOL-P 1365 (photo: VP); B) NUOL-P 1886 (photo: VP); C, F and G) IFREDI-P 3044 (photo: PT); D) NUOL-P 1882 (photo: VP); E) one of NUOL-P specimen (photo: KS)

Notes: A short-bodied, relatively small-sized species of balitorine loaches, found in the rapids of rivers and streams with rocks
and boulders.
Within the Mekong balitorids, Homalopteroides shares smooth
(non-papillated) lips, more than 2 simple rays of the pectoral fin
and 2 simple pelvic-fin rays with Balitoropsis, Homaloptera, and
Pseudohomaloptera (pp. 232–233), but has a shortened body, a
pectoral fin extending beyond the pelvic-fin origin, and a pelvicfin origin situated before the dorsal-fin origin.
Two similar-looking species of Homalopteroides, viz., H.
tweediei and H. smithi, are currently known from the Mekong;
the former is distinguished from the latter by having a slightly
fewer lateral-line scales and pectoral-fin rays. Kottelat (2001a:
97) noted that, in the Mekong Basin, H. tweediei is distributed
"downriver of Khone Falles in Laos and Cambodia," whereas
H. smithi is known from "Laos, Thailand and Cambodia." See
also "Notes" of H. smithi, below.

E

close-up of
mouth region
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A fish trap found at a montane stream of Nam Ou Basin, northern Laos (photo: KS)

BALITORIDAE
A

Hemimyzon pengi (Huang, 1982)

B

Family: Balitoridae (FC: 107)
Distribution: Mekong Basin in China and northern Laos.
Notes: A flattened, medium-sized species of balitorine loaches,
found in the rapids of clear montane streams with pebbles and
boulders.
Hemimyzon is a typical balitorine genus (sensu Nelson, 2006)
with a flattened head, body, and paired fins. Its general appearance
is somewhat similar to Sewellia (p. 239) and Homalopteroides
(p. 235) amongst the Mekong balitorids, but Hemimyzon has
3–8 simple anterior pelvic-fin rays (vs. 1 and 2 in Sewellia and
Homalopteroides, respectively), 7–15 simple anterior pectoralfin rays (vs. 1 and 3–8 in Sewellia and Homalopteroides, respectively), and papillated upper lips (vs. upper lip with no distinct
papillae in both Sewellia and Homalopteroides). The morphological details around the mouth in Hemimyzon are similar to
those of Balitora (p. 231), and the limits of these genera have
been controversial by some researchers. On the generic concept of
Hemimyzon, Kottelat & Chu (1988b) and Kottelat (2000, 2001a)
is followed here; namely, Balitora has 2 simple anterior pectoralfin rays, whereas there are 3 or more in Hemimyzon.
Sixteen species of Hemimyzon are known from China,
Taiwan, and Indochina, and, of these, 6 have been recorded from
the Mekong (Kottelat, 1998, 2000, 2001a; Freyhof & Herder,
2002a), viz. H. confluens (p. 239), H. ecdyonuroides (next page),
H. elongata (not shown in this book), H. khonensis (not shown
in this book), H. papilio (next page), and H. pengi. Within these
Mekong species, Hemimyzon pengi resembles H. confluens by
having very short distance between the bases of the last pelvic-fin
rays, but the pelvic fins are clearly separated from one another (vs.
entirely fused posteriorly in H. confluens).
Kottelat (2009: 21) regarded that Dienbienia namnuaensis,
described from Nâm Núa (upper reaches of Nam Ou Basin,
a tributary of the Mekong) in Điện Biên of northern Vietnam
by Nguyễn & Nguyễn (2002: 9, fig. 1), is a junior synonym of
Hemimyzon pengi.

xii–xiii, 11–12
pectoral-fin rays

v–vi, 13–15
pelvic-fin rays

C dorsal view

D ventral view

distance between bases of last
pelvic-fin rays 8.7–13.3% of
body width at pelvic-fin origin
rostral cap divided into
3 distinct lobes
(true of all Hemimyzon,
and not repeated below)

lips papillose (true of
all Hemimyzon, and not
repeated below)

E

close-up of mouth region
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A) NUOL-P 3793 (just after captured, photo: KS); B) NUOL-P 3782 (photo: TP); C) NUOL-P 3783 (photo: TP); D) NUOL-P 3943 (photo: TP); E) NUOL-P 4670 (photo: KS)

Size: 5.9 cm SL (Kottelat, 2001a: 97).

BALITORIDAE
Hemimyzon ecdyonuroides Freyhof & Herder, 2002
Family: Balitoridae (FC: 107)
Size: 4.21 cm SL (Freyhof & Herder, 2002a: 55).

59–64 lateral-line scales

2 broad dusky bars

Distribution: Mekong Basin in southern Laos and Vietnam.

Hemimyzon papilio Kottelat, 1998

lateral view

dorsal view

xiii–xiv, 10–12 pectoral-fin rays
vi–vii, 10–13
pelvic-fin rays

distance between
bases of last pelvicfin rays 25.0–37.0%
of body width at
pelvic-fin origin
NUOL-P 4778 (photo: CG)

Notes: A small-sized species of Hemimyzon, found in the rapids
with rocky and sandy bottoms. Although it was previously known
only from Kontum in Vietnam, the photographed specimen shown
here was collected from Champasak, Laos.
Of 6 congeners recorded from the Mekong (see "Notes" of H.
pengi, p. 237), this species differs from H. confluens by having
separated pelvic fins (vs. confluent in H. confluens), 6–7 simple
and 10–13 branched pelvic-fin rays (vs. 5 simple and 13–14
branched pelvic-fin rays), and 59–64 lateral-line scales (vs. 58–
60). It is differentiated from H. elongata and H. papilio by having
13–14 simple pectoral-fin rays (vs. 10 and 10–12 in H. elongata
and H. papilio, respectively), 6–7 simple pelvic-fin rays (vs. 3 and
3–4, respectively), and a slightly narrower interspace between
the bases of the innermost pelvic-fin rays (25.0–37.0% of the
body width at pelvic-fin origin vs. ca. 55.5% and 41.7–45.5%,
respectively). It differs from H. khonensis by having more lateralline scales (59–64 vs. 54 in H. khonensis); and from H. pengi
by having wider interspace between the bases of the innermost
pelvic rays (25.0–37.0% of body width at the pelvic-fin origin vs.
8.7–13.3% in H. pengi).

ventral view

Family: Balitoridae (FC: 107)
Size: 5.5 cm SL (Kottelat, 2001a: 97).

Notes: A medium-sized species of Hemimyzon, found in rapids
of clear montane streams with pebbles and boulders.
Hemimyzon papilio was described by Kottelat (1998) from
Nam Theun Basin (a tributary of the Mekong) of southern Laos,
and was subsequently recorded also from Cambodia and Vietnam
(Kottelat, 2001a: 97). According to Kottelat (1998: 64), H. papilio
differs from most similar congener H. nanensis, which is known
from Chao Phraya Basin, by having the pectoral fin extending
beyond the origin of the pelvic fin (vs. not or just reaching the
pelvic fin in H. nanensis), as well as some differences in shape
of the head, proportional measurements, and fin-ray counts. The
NUOL specimens of this species from the Mekong Basin in
southern Laos, nevertheless, reveals that all of these characters are
not useful for differentiating these 2 species, except for the minor
difference in the mode of counts of pectoral- and pelvic-fin rays.
Namely, in the NUOL specimens, the pectoral fin does not or only
barely reaches the pelvic fin, and all proportional measurements
concur with those of H. nanensis; the shape of the head does
not work well for the practical identification. Further analysis is
needed to velify the taxonomic status of these 2 allopatric species.
In the Indochinese Mekong, Hemimyzon papilio can be distinguished from the other congeners by having wider interspace
between the innermost rays of the pelvic fin (41.7–45.5% of body
width at the pelvic-fin origin vs. 0.0–37.0% in the other congeners
from the Indochinese Mekong) and iii, 9–10 pelvic-fin rays (vs.
v–vii, 10–15). Considering these characters, H. papilio resembles
a congener in the Chinese (Yunnanese) Mekong, H. elongata,
but has 61–62 lateral-line scales (vs. 75–78 in H. elongata) (see
Kottelat & Chu, 1988b; Kottelat, 1998).
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A

lateral view

B

C

dorsal view

x–xii, 10–13 pectoral-fin rays
iii, 9–10 pelvicfin rays

distance between bases
of last pelvic-fin rays
41.7–45.5% of body
width at pelvic-fin origin

D

ventral view

A and B) NUOL-P 2620 (photo: TP); C) NUOL-P 4763 (photo: CG); D) NUOL-P 4764 (photo: CG)

Distribution: Mekong Basin in southern Laos, Cambodia, and
Vietnam.

BALITORIDAE
Hemimyzon confluens Kottelat, 2000
Family: Balitoridae (FC: 107)

A

lateral view

B

lateral view

Size: 4.7 cm SL (Kottelat, 2001a: 95).
Distribution: Mekong Basin in central Laos.

pelvic fins fused medially
on almost entire length of
innermost rays

D

dorsal view

58–60 lateral-line scales

xiii, 11–12 pectoral-fin rays
v, 13–14 pelvicfin rays

C

ventral view (preseved specimen)

NUOL-P 4968 [photos: TP (A–C) and KS (D)]

Notes: A relatively small-sized species of Hemimyzon, found in
the rapids with rocky and sandy bottoms; known only from the
upper reaches of Nam Ngum Basin (a tributary of the Mekong),
central Laos.
Hemimyzon confluens is unique within the genus by having
the continuous pelvic fins, which are fused medially on almost
the entire length of the innermost rays (vs. pelvic fins separated
or fused only at the base of the innermost rays in the other
congeners) (Kottelat, 2000: 52). A similar northern congener H.
pengi (p. 238) has overlapping counts of scales and fin rays, but
H. pengi has a narrow but distinct gap between the pelvic fins (its
width 8.7–13.3% of the body width at the pelvic-fin origin).

Sewellia sp. (cf. elongata)
Family: Balitoridae (FC: 107)

A

lateral view

B

lateral view

C

dorsal view

Size: (not measured).
Distribution: Boloven Plateau of Laos.

pelvic fin not
reaching to anus

2 pairs of broad,
flattend and papillated
rostral barbels

E

close-up of
mouth region

57–61 lateral-line scales
A) NUOL-P 4789 (dorsum damaged, photo: CG); B–E) NUOL-P 4790 [photo: CG (B–D) and KS (E)]

Notes: A flattened, medium-sized species of balitorine loaches,
found in rapids of clear montane streams.
Sewellia differs from the other Mekong balitorid genera by
having 2 pairs of broad, flattend and papillated rostral berbels.
Sewellia comprises about 13 species, known only from montane
streams in the Indochinese Peninsula (Serov, 1996, Roberts,
1998d; Freyhof & Serov, 2000; Freyhof, 2003; Nguyễn & Nguyễn
in Nguyễn, 2005). Following 8 nominal species of Sewellia have
been recorded from the Mekong, as well as a single undescribed
species from Xe Kong in Laos (Kottelat, 2005: 22): S. analis,
S. breviventralis, S. diardi, S. elongata, S. media, S. patella, S.
songboensis, and S. speciosa. The species shown here, collected
from Pakse of Champasak Province, Laos, differs from all known
congeners except for Sewellia elongata in that the pelvic fin does
not reach the anus. It can be distinguished from S elongata by
having fewer lateral-line scales (57–61 vs. 65–70 in S. elongata).

D

ventral view

position of
anus
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Cultured fish of Piaractus brachypomus, sold with some other cultured fishes, e.g., Pangasianodon hypophthalmus and Oreochromis niloticus (Cần Thơ, Vietnam, photo: KS)

CHARACIFORMES / CHARACIDAE
CHARACIIFORMES – characins
Fishes of the ostariophysan order Characiformes resemble the
cyprinid fishes (pp. 73–182) in general appearances, but usually
possess teeth on jaws (vs. absent in cyprinids) and an adipose
fin (vs. absent). Characiform fishes are greatly diversified
in the freshwaters of Africa and the Americas. Although no

Piaractus brachypomus (Cuvier, 1818)

Exotic

Family: Characidae (FC: 119)

native species are known from the Eurasian countries, many
characins are imported as aquarium fishes, due to its brilliant
coloration. At least one species, Piaractus brachypomus, has
been artificially introduced to the Mekong for aquaculture, and
appears to be already established in the wild.

A

Size: 71 cm TL (Jégu in Reis et al., 2003: 188).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam (all introduced); originally distributed in Amazon Basin
in South America, and introduced elsewhere in the world.

E

body oval, deep and
compressed

B young

A) IFREDI-P 1306 (photo: PT); B and D) CTU-P 1431 (photo: LXT); C) CTU-P 1340 (photo: LXT); E) CTU-P 4750 (photo: LXT)

Notes: A large characid fish (sensu Nelson, 2006) with a deep
and compressed body. Cultured specimens are now commonly
seen in the fish markets throughout the Indochinese countries (see
photograph on left page). It appears to be already established
in the Mekong; young fish (see photos B and C) are sometimes
collected from the slow-flowing turbid rivers, including the
mangrove creeks.
Pacues of the genus Piaractus comprises 3 species, viz., P.
brachypomus, P. mesopotamicus, and P. orinoquensis (Jégu in
Reis et al., 2003; Nico et al., 2018; Escobar et al., 2019), and
the Mekong fish shown here can be identified as Piaractus brachypomus (P. bidens, a junior synonym) that has 84–100 lateralline scales (vs. 107–128 and 72–89 in P. mesopotamicus and P.
orinoquensis, respectively), 31–37 rows of scales above lateral
line (vs. 50–60 and 23–30), and 33–37 rows of scales below
lateral line (vs. 49–56 and 22–32) (Escobar et al., 2019). Another
pacu genus Colossoma, comprising a single species C. macropomum, resembles Piaractus, but has, e.g., more than 100 gill
rakers on 1st branchial arch in specimens > 15 cm SL (vs. fewer
than 40 in Piaractus) (see Nico et al., 2018). Welcomme and Vidthayanon (2003: 27) reported the aquaculture of C. macropomum
in central Thailand, and noted that the species was "potentially
acceptable and may eventually be cultured in the Mekong Basin."
Piaractus brachypomus superficially resembles the worldfamous carnivorous fishes "piranhas," belonging to Serrasalmus
and the related genera of the same characid subfamily (Serrasalminae sensu Nelson, 2006). Fishes of Piaractus are herbivorous,
and have 2 rows of molariform teeth on each jaw (vs. a single row
of sharp, broadly triangular, blade-like interlocked teeth on each
jaw in piranhas).

C small young

scales on body small;
84–100 lateral-line
scales

D young

adipose fin

2 rows of teeth
on each jaw
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A fish market in Ratanakiri, Cambodia; these fishes presumed to be transported from the Tonle Sap Lake (photo: KS)

SILURIFORMES / PLOTOSIDAE
SILURIFORMES – catfishes
Catfishes of the ostariophysan order Siluriformes are greatly
diversified nearly throughout the world, except for the polar
regions. Although the number of described species is still
increasing, Nelson (2006) estimated that this group contains
about 2,867 species (more than 10% of all living fish species in
the world) assigned to 35 families. Many of them are found in
the freshwaters, but some prefer brackish and/or coastal marine
habitats. Most of them have 1–4 pairs of developed barbels,
leading to their common name "catfishes".
Eleven families and some 90 species of catfishes are known
from the Mekong; in this book, 10 families and 74 species are
shown. Except for the small species (e.g., akysids), catfishes

are commonly treated as valued food fish throughout the Indochinese countries, and are abundantly found in local fish markets
(see photograph on left page). Some catfishes are also abundant
in aquaculture in this region (e.g., Clarias spp., Pangasianodon
hypophthalmus, and Pangasius bocourti).
A heteropneustid catfish, Heteropneustes kemratensis, not
shown in this book, has once been recorded from the Mekong
[Fowler, 1937; Kottelat, 1989a (as H. fossilis), 2001a; Rainboth,
1996b (as H. fossilis)], but there has been no plausible, additional
record (see column on p. 244). Kottelat (2001a: 141) suspected
that the Mekong record might be based on a mislabelled museum
specimen, or it might be extinct in the Mekong.

Plotosus canius Hamilton, 1822
Family: Plotosidae (FC: 151)
Size: 150cm TL, usually 80cm TL or less (Ferraris, 1999: 1883).

Long line fishing of Plotosus canius (Sóc Trăng Province, Vietnam, photo: KS)

Notes: A large-sized, elongated species of catfishes, found in
lower reaches of livers, brackish estuaries, and adjacent coastal
marine areas; it is commonly marketed fresh in Vietnam.
Plotosid catfishes have an unpaired, continuous long-based
fin from dorsal to ventral sides of the body, in addition to a shortbased dorsal fin with a pungent venomous spine. The dorsal part
of the continuous fin is modified from the upper procurrent part
of the caudal fin, but is usually called the "second dorsal fin".
Rainboth (1996b) recorded 3 species of this family from
the Cambodian Mekong: Euristhmus nudiceps (as Cnidoglanis
nudiceps), Plotosus canius, and Plotosus lineatus. Euristhums
differs from Plotosus by having more slender body and the origin
of the "second dorsal fin" situated before the pelvic-fin insertion.
Plotosus lineatus, distinguished from the congener P. canius by
having 2–3 whitish stripes and shorter barbels, is a coastal marine
fish, and is occasionally found in brackish estuaries. During our
field surveys in 2007–2013, we could not collect any voucher
specimens of both E. nudiceps and P. lineatus from the Mekong
(even in the brackish estuaries in the Mekong Delta of Vietnam).

A

B
short-based dorsal fin with
pungent venomous spine
origin of "second dorsal fin" situated
at, or a little posterior to, a vertcal
through pelvic-fin origin

C

body plain blownish or grayish
nasal and maxillary barbels long,
usually reaching to pectoral-fin base

D

small young
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A) Marketed fish, not preserved (Bến Tre, Vietnam, photo: KS); B) CTU-P 2227 (photo: LXT); C) CTU-P 2226 (photo: LXT); D) CTU-P 1186 (photo: LXT)

Distribution: Mekong Basin in Cambodia and Vietnam (and
?Laos); Indo-Australian Archipelago.

CLARIIDAE
Walking catfishes
Clariid catfishes have a long-based spineless dorsal fin, a bony
head and 4 pairs of well-developd barbels. Its common names
"air-breathing catfishes" and "walking catfishes" are derived
from their air-breathing ability using a specialized labyrinthic
organ, arrising from the gill arches. They can survive in an
oxygen-poor environment and even outside of water for a long
time. Some of the clariids are treated as common food fish, and
are sold abundantly throughout the Indochinese regions; in the
local markets, the clariid catfish "walking" on the ground after
escaping from the cages may be able to be seen.
Only a single genus Clarias is found in the Mekong, but
the exact number of species found in this region still needs
confirmation based on the voucher specimens. Although
Kottelat (1989a) recorded 2 species of Clarias from the
Mekong (C. batrachus and C. macrocephalus), Rainboth
(1996b: 162) noted, "8 species recorded or possibly found
in the Mekong, 4 of them likely to occur in Cambodia";
the Cambodian species shown by Rainboth (1996b) are: C.
batrachus, C. gariepinus (introduced), C. macrocephalus,
C. meladerma and C. nieuhofi [sic.]. Subsequently Ng &
Kottelat (2008) considered the Indochinese population of "C.
batrachus" is not true C. batrachus (restricted to Java), and
tentatively treated it as Clarias aff. batrachus 'Indochina'.
Most recently Ng & Kottelat (2014) described C. serniosus
from the Bolavens Plateau of southern Laos; it is similar to C.
meladerma in having small- to medium-sized black blotches
on head and body, but has smooth anterior margin of pectoral
spine (vs. serrate in C. meladerma) (Ng & Kottelat, 2014).
Further, Ng & Kottelat (2014: 442) called attention about
uncertainty of distribution of C. meladerma in the Mekong
(see "Notes" of C. meladerma, next page).
Occurrence of Clarias nieuhofii in the Mekong also needs
confirmation. Rainboth (1996b: 163, as C. nieuhofi) included
the species in his book of fishes of the Cambodian Mekong,
but noted that it is "Known from the coastal side of the Cardamom range, and probably also from the Mekong side."
We collected several specimens of an elongate Clarias (see
photograph, right), that look like C. nieuhofii, from the Phú
Quốc Island of Vietnam and Koh Kong (on the coastal side of
the Cardamom range) of Cambodia as indicated by Rainboth
(1996b), but failed to find it in the Mekong.
Identification of the elongated Clarias in the Indochinese
region appears to be open to debate. Recently Ng et al. (2011)
described an elongated species C. gracilentus from the Phú
Quốc Island and southwestern Cambodia (coastal side of the
Cardamom range); according to them, C. gracilentus differs
from the similar-looking C. nieuhofii in some proportional
measurements, the degree of confluence between dorsal/anal and
caudal fins, and number of vertical rows of white spots on the
lateral side of the body; and, they noted, "Clarias gracilentus
is allopatrically distributed with regards to C. nieuhofii, since
the northernmost record of the latter species is in the Chonburi
Province, in southeastern Thailand". Based on the diagnostic
characters shown by Ng et al. (2011), however, our specimens
from the region, where C. gracilentus was reported by Ng et
al. (2011), can be identified as true C. nieuhofii (rather than C.
gracilentus) or the one with the intermediate condition between
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these 2 species. Further research, including the molecular
analysis, is needed for confirming the validity of the species
and their distribution.
During our field surveys in 2007–2013, we collected at least
3 species of Clarias from the Indochinese Mekong (viz., C. sp.
cf. batrachus, C. gariepinus, and C. macrocephalus). Although
not from the Mekong, C. meraderma was also captured from
the coastal basins of western Cambodia. These 4 species are
shown in this book. Apparently hybrid, cultured fish of Clarias
are abundantly seen at the markets throughout the Indochinese
Mekong region (see "Notes" on C. gariepinus, p. 247).
A single species of the other similar-looking catfish family
Heteropneustidae, Heteropneustes kemratensis, was described
from the Thai Mekong by Fowler (1937). However, as indicated by Kottelat (2001a: 141), the species has not been confirmed again from the basin, although some researchers seem
to follow Fowler's record (e.g., Rainboth, 1996b; Rainboth
et al., 2012). The species, not shown in this book, was also
not collected during our field surveys in the Mekong in
2007–2013. Heteropneustes, comprising 3–4 species (Ferraris,
2007; Hossain et al., 2013), is somewhat similar to Clarias,
but has a short-based dorsal fin (see the silhouette in the key,
p. 18). Note that Ferraris (2007) and Kottelat (2013c) placed
Heteropneustes in the Clariidae (rather than the distinct family
Heteropneustidae).

Clarias cf. nieuhofii from Phú Quốc Island, Vietnam (CTU-P 4339 and 4340)

CLARIIDAE
Clarias macrocephalus Günther, 1864
Family: Clariidae (FC: 152)
Size: 30.5 cm SL (Teugels et al., 1999: 287).
Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Chao phraya Basin.
Notes: A common, medium-sized species of Clarias, usually
found in standing water habitats; it is commonly seen at markets
throughout the Indochinese region.
Clarias macrocephalus can be identified within the Mekong
species of Clarias except for C. serniosus by its rounded posterior
margin of external head bone. Clarias serniosus, known only
by 2 specimens from the Bolavens Plateau of southern Laos
(Ng & Kottelat, 2014), has dark gray or blackish coloration
with irregular small black blotches (vs. brownish with no black
blotches in C. macrocephalus), a deeper caudal peduncle (its
depth 8.4–8.6% of SL vs. 5.9–6.6%), and greater distance
between the occipital process and the base of first dorsal-fin ray
(8.5% vs. 2.2–5.1%). Clarias meladerma, whose distribution
in the Mekong is questionable (see "Notes" of C. meladerma,
below), is somewhat similar in the shape of the occipital process,
but has conspicuous serrations on the anterior margin of the
pectoral-fin spine (vs. nearly smooth, with or without very small
serrations in C. macrocephalus). Note that the morphological
data on C. macrocephalus and C. serniosus follows Teugels et al.
(1999) and Ng & Kottelat (2014), respectively. On the hybrid fish
for aquaculture, see "Notes" of C. gariepinus (p. 247).

occipital process
broad and rounded

anterior edge of pectoral-fin spine nearly
smooth, with or without very small serrations

Clarias meladerma Bleeker, 1846
Family: Clariidae (FC: 152)
Size: 34 cm SL (Kottelat, 2001a: 141).
Distribution: ?Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Sumatra, Borneo and Java.
Notes: A medium-sized species of Clarias, found in swamps
with slightly acidic water (Kottelat, 2001a: 141). Distribution
of Clarias meladerma in the Mekong needs confirmation (Ng
& Kottelat, 2014: 442). The photographed specimens shown
here were collected from Sihanoukville and Koh Kong, western
Cambodia (non-Mekong basins in coastal side of Cardamom
range).
Clarias meladerma resembles C. serniosus (known from the
Bolavens Plateau of southern Laos, not shown in this book) in
having a dark gray or blackish body with irregular small black
blotches, but has distinct serrations on the anterior margin of
pectoral-fin spine (vs. smooth in C. serniosus) and deeper caudal
peduncle (Ng & Kottelat, 2014). The coloration and pectoralfin serrations also readily distinguish C. meladerma also from
C. macrocephalus (above), which is a common species in the
Mekong.

A

body dark gray or blackish, with
irregular small black blotehces

B
occipital process
broad and rounded

anterior edge of pectoral-fin
spine strongly serrated

D

C

dorsal view of head

distance between occipital
process and base of 1st
dorsal-fin ray 2.4–4.8% of SL
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CTU-P 2654 (photo: LXT)

distance between occipital
process and base of 1st
dorsal-fin ray 2.2–5.1% of SL

A and C) Non-Mekong specimen, IFREDI-P 6018 (Sihanoukville, Cambodia, photo:PT); B) non-Mekong specimen, IFREDI-P 6012
(Sihanoukville, Cambodia, photo:PT); D) non-Mekong specimen, IFREDI-P 6022 (Sihanoukville, Cambodia, photo:PT)

dorsal view of head

A

Clarias sp. (cf. batrachus)

B

Family: Clariidae (FC: 152)
Size: 21.2 cm SL (Ng & Kottelat, 2008: 730).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.

C

anterior edge of pectoral-fin spine with a series of
small irregular bumps (rather than strong serrae)
63–72 dorsal-fin rays

D

22–25 gill rakers
on 1st arch

occipital process
narrow and triangular
head darker dorsally, but not
sharply contrasted dorsoventrally
(see also photographs of hybrid
fish on next page)

F
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lateral view of head

E

dorsal view of head

A and D) NUOL-P 4586 (photo: TP); B) NUOL-P 4970 (photo: TP); C and F) NUOL-P 516 (photo: VV); E) IFREDI-P 184 (photo: PT)

Notes: A common species of Clarias in the Mekong, but seems
to be easily confused with the hybrid fish between C. macrocephalus and C. gariepinus for aquaculture (abundantly seen at
markets throughout the Indochinese Mekong region; see next
page). Although it is difficult to identify in many cases, the
hybrid fish may be distinguishable from C. sp. (cf. batrachus)
by having, typically, a little more flattened head with sharply
contrasted dark and whitish coloration dorsoventrally [vs. not so
sharply contrasted in C. sp. (cf. batrachus)].
In their redefinition of Clarias batrachus, Ng & Kottelat (2008)
concluded that true C. batrachus is restricted to Java, and the
clariids previously identified as C. bratrachus from other regions
of Southeast Asia are likely to refer to 2 separate, undescribed
species: C. aff. batrachus 'Indochina' and C. aff. batrachus
'Sundaland'. The specimens shown here are identical to their C.
aff. batrachus 'Indochina'.
The similar-looking congener Clarias fuscus (not shown in
this book) was also recorded from Laos (Kottelat, 2001a; Rainboth et al., 2012). According to Arai & Hirano (1974), who compaired C. fuscus with C. sp. (cf. batrachus) (as C. batrachus), C.
fuscus has 56–63 (rarely 66) dorsal-fin rays [vs. 63–72 in C. sp. (cf.
batracus)], 17–19 (rarely 22) gill rakers on the first arch (vs. 22–
25), and distinct serrae along the anterior margin of the pectoral
spine (vs. indistinct).

A

Clarias gariepinus (Burchell, 1822)

Exotic

B ?hybrid fish (or marmorated form)

Family: Clariidae (FC: 152)
Size: 150 cm SL (Kottelat, 2001a: 141).

Notes: A large exotic species of Clarias, introduced from
Africa for aquaculture. Welcomme & Vidthayanon (2003: 19)
noted, "It is recorded as established in the wild throughout the
basin, although its status is unclear" in the Mekong. One of
the photographed fish shown here (photos A, C, D, and F) is a
large parental stock for aquaculture kept in Ubon Ratchathani
University, Thailand.
Clarias gariepinus is artificially hybridized with the native
congener C. macrocephalus (p. 245), and the putative hybrid fish
are abundantly seen at the markets (see photos, below). Many of
the hybrids are very similar to another native C. sp. (cf. batrachus) (left page), and is difficult to practically differentiate based
only on the morphological characters. See also "Notes" of Clarias
sp. (cf. batrachus) (left page).

F

A, C, D, and F) UNMF 7473 (photo: CG); B) UNMF uncatalogued (photo: CG); E) NUOL-P 2505 (photo: TP)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam (all introduced); originally distributed in Africa and Asia
Minor.

C

D

anterior edge of pectoral-fin spine
strongly serrated
occipital process
narrow and triangular

Putative hybrid fish of Clarias
(see "Notes" of Clarias gariepinus, above)

small young

A) Marketed fish, not preserved (Ubon Ratchathani, Thailand, photo: KS); B) CTU-P
4052 (photo: LXT); C) CTU-P 4093 (photo: LXT); D) marketed fish, not preserved
(Bạc Liêu, Vietnam, photo: KS)

E

dorsal view of head

A

B

C

D
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SILURIDAE
Silurid catfishes

Hemisilurus mekongensis Bornbusch &
Lundberg, 1989

A

Family: Siluridae (FC: 147)
Size: 44.9 cm SL (Kottelat, 2001a: 127).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam.
Notes: A relatively large species of silurid catfishes, found in
large rivers; it is commonly marketed fresh as a popular food fish.
This Mekong species was once confused with the congener H.
heterorhynchus (e.g., Kottelat, 1989a), which is actually restricted
to Sumatra and Borneo.
Hemisilurus resembles the other silurid genus Ceratoglanis by
having inferior mouth (vs. superior in the other silurid genera),
but has a posterior naris dorsoposterior to the eye (vs. dorsoanterior to the eye in Ceratoglanis) and a relatively long and
flexible maxillary barbel (vs. maxillary barbel is short, stiff, and
hooked) (e.g., Ng, 1999a; Kottelat, 2001a; see the schematic silhouette below). One species of Ceratoglanis, C. pachynema (once
confused with allopatric C. scleronema, a Sundaic species), is
known from Chao Phraya, Bang Pakong, and Mekong basins in
Thailand and Laos (Ng, 1999a; Kottelat, 2001a; CG, pers. obs.).
During our field surveys in 2007–2013, we could not find any
specimens of Ceratoglanis from the Mekong, where the similarlooking Hemisilurus mekongensis were commonly seen in the
fish markets.

B

maxillary barbel relatively
long and flexible
snout rounded;
mouth inferior

C
posterior naris
dorsoposterior to eye

D

Schematic illustration (silhouette) of Ceratogranis. Arrow indicates short, stiff, and
fooked maxillary barbel.
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A) Marketed fish, not preserved (Ratanakiri, Cambodia, photo: KS); B) marketed fish, not preserved (Ubon Ratchathani, Thailand, photo: KS); C and D) IFREDI-P 1367 (photo:PT)

Catfishes of the family Siluridae are compressed, silvery swordlike fishes, having a long-based anal fin and a minute, reduced
dorsal fin (sometimes absent). They somewhat resemble pangasiid and schilbid catfishes in general appearances (see pp. 260–
274), but the dorsal fin, if present, has no strong spine (vs. a
dorsal fin with a strong spine in both pangasiids and schilbids).
Many of the silurid catfishes are popular food fish, and are
commonly seen at the local markets, and marketed fresh and/or
dried and salted. The right photograph shows 2 similar-looking
silurid catfishes, viz., Kryptopterus geminus (indicated by red
arrow) and Micronema cheveyi (yellow arrows), sold at a fish
maket in Savannakhet, Laos.
About 18 species of the family have been recorded from
the Indochinese Mekong. Generic classification of the silurid
catfishes provisionally follows that of Ferraris (2007).

SILURIDAE

Belodontichthys truncatus Kottelat & Ng, 1999
Family: Siluridae (FC: 147)
Size: 60 cm SL (Kottelat, 2001a: 125).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A large species of silurid catfishes, found in large
rivers; it is commonly sold in markets as fresh, dried, and salted
or smoked (see photos A and F). This Indochinese species was
once confused with its congener Belodontichthys dinema (e.g.,
Kottelat, 1989a; Rainboth, 1996b), which is actually restricted
to Sumatra and Borneo.
Its distinctly upturned mouth and large teeth on the jaws
readily distinguish Belodontichthys truncatus from the other
silurid catfishes in the Mekong.

F

B

mouth distinctly
upturned

C
D

faint midlateral stripe
on body in juvenile
and small young

E

small young
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A) Marketed fish, not preserved (Ratanakiri, Cambodia, photo: KS); B–D) IFREDI-P 2835 (photo: PT); E) IFREDI-P 4219 (photo: PT); F) smoked fish (Siem Reap, Cambodia, photo: KS)

A

SILURIDAE
A

Phalacronotus sp. 1

B

Family: Siluridae (FC: 147)
Size: (not measured).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins.
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C

D
head entirely silvery
(including ventral
surface)

maxillary barbel
very short

E

minute melanophores
densely covering ventral
surface of lower jaw in
the preserved specimens

F

dorsal fin absent
60–62 vertebrae

71–89 anal-fin rays
10 or less (usually 9 or 10) pelvic-fin rays

these 3 species based only on the original descriptions of nominal
species of Phalacronotus, and our research on their type series is
premature. We thus here treat tentatively these 3 species as P. sp.
1, P. sp. 2, and P. sp. 3 (rather than P. apogon, P. bleekeri and P.
micronemus, respectively).

A and E) IFREDI-P 2844 (photo: PT); B and C) IFREDI-P 6381 [photo: KS (B) and PT (C)]; D and F) NUOL-P 1050 (photo: VP)

Notes: A large-sized species of silurid catfishes, found in large
rivers; it is commonly sold fresh at the local markets, sometimes
together with the other congeners (see photograph on the next
page).
Species of Phalacronotus have been assigned to Kryptopterus
(pp. 252–254) or Micronema (p. 255) by many of previous researchers (e.g., Smith, 1945; Rainboth, 1996b; Kottelat, 2001a;
Vidthayanon, 2008). We follow Ferraris (2007: 374–375) and
Kottelat (2013c), who recognized that Phalacronotus is a
distinct genus. Phalacronotus is similar to Micronema and at
least 2 species of Kryptopterus (viz., K. paraschilbeides and
K. schilbeides) by lacking dorsal fin, but usually has 9 or more
pelvic-fin rays (vs. 8 or less in Micronema and Kryptopterus
with no dorsal fin), 14–17 branchiostegal rays (vs. 8–13), and
a short maxillary barbel, not extending beyond the operclum
(vs. extending beyond operculum). Ferraris (2007) recognized
following 4 species in Phalacronotus: P. apogon, P. bleekeri, P.
micronemus, and P. parvanaris.
The taxonomy of the Indochinese species of Phalacronotus
is still poorly understood, and needs revisional study. At least 3
species have been recorded from the area [e.g., Kottelat, 1989a:
18 (as Kryptopterus), 2001a: 127–128 (as Micronema); Rainboth,
1996b: 148 (as Micronema); Ferraris, 2007: 374–375; Rainboth et
al., 2012: 71]: P. apogon, P. bleekeri, and P. micronemus. Several
authors indicated that P. apogon can be distinguished from the
other 2 by having angular (vs. smoothly curved in P. bleekeri and
P. micronemus) vomerine tooth band (e.g., Weber & de Beaufort,
1913; Smith, 1945: 340; Rainboth, 1996b; Kottelat, 2001a),
although this characteristic is not always useful practically (i.e.,
in many cases, it is difficult to determine objectively whether
angular or not), as noted by Smith (1945: 344).
In his master's thesis, C. Grudpan (Ubon Ratchathani University,
Thailand) also revealed that 3 distinct species of Phalacronotus
(as Micronema) are found in the Mekong. According to him,
one of them, shown here as Phalacronotus sp. 1 (as Micronema
apogon in his thesis), has an entire silvery head and body when
alive or fresh (vs. operclum and the lower side of the head are
not silvery in the other 2 species) and, in the preserved specimen,
minute melanophores densely covering ventral surface of lower
jaw (vs. none, except for those around the anterior margin of the
lower jaw). The remaining 2 species (as Micronema bleekeri, and
M. micronemus in the thesis) can be differentiated from one each
other by the number of pelvic-fin rays and vertebrae (see next
page). These 3 are recognized as distinct species also by the local
fishermen. We, however, failed to identify the specific names of

Two species of Pharacronotus (viz. P. sp. 1 and P. sp. 2), sold at a local market in Vientiane,
Laos (photo: KS)

SILURIDAE

Phalacronotus sp. 2
Family: Siluridae (FC: 147)

A

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins and Malay Peninsula.
Notes: A large-sized species of silurid catfishes, found in large
rivers; it is commonly sold at the local markets (see photograph,
above), as well as Pharacronotus sp. 1. (left page).
Phalacronotus sp. 2 is presumed to be same as Smith's (1945:
344, as a species of Kryptopterus) P. bleekeri, judging from its
coloration ("rose, pink, and other reddish shades" in Smith's
description) and the number of pelvic-fin rays ("9 or 10").
Phalacronotus sp. 2 resemles P. sp. 3 (below) in coloration,
but has fewer counts of pelvic-fin rays and vertebrae. The shape
and coloration of the "face" appear to also be different between
these 2 species [and local fishermen can identify them by the
"face" appearances (CG, pers. obs.)], but these characteristics
are difficut to be explain objectively.

ventral surface of
head non-silvery

maxillary barbel very short

dorsal fin absent

B

62–63 vertebrae

68–88 anal-fin rays
10 or less (usually 9 or 10) pelvic-fin rays

Phalacronotus sp. 3

A) IFREDI-P 6382 (photo: KS); B) IFREDI-P IFREDI-P 1940 (photo: PT)

Size: (not measured).

maxillary barbel very short

Family: Siluridae (FC: 147)
Distribution: Mekong Basin in Laos, Thailand, Cambodia;
Chao Phraya and Meklong basins.
Notes: One of 3 species of Phalacronotus found in the Mekong
(see also the other congeners); it is less common than the other
2 congeners in the area. This fish can be distinguished from
the other 2 by having higher counts of pelvic-fin rays (usually
9–10 vs. 11–12) and vertebrae (60–63 vs. 65–66) (C. Grudpan,
unpublished data).

A) UNMF 7411 (photo: CG); B) UNMF 6539 (photo: CG)

Size: (not measured).

A
ventral surface
of head nonsilvery

dorsal fin absent
65–66 vertebrae

B
75–91 anal-fin rays
10 or more (usually 11 or 12) pelvic-fin rays
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A
Kryptopterus geminus Ng, 2003

maxillary barbel short, extending to
base of pectoral fin
minute, rudimentary
dorsal fin

Family: Siluridae (FC: 147)
Size: 17.06 cm SL (Ng, 2003b: 3).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya, Meklong, and Bang Pakong basins.

Dried fish of Kryptopterus geminus (Ubon Ratchathani, Thailand, photo: KS)

Notes: A medium-sized species of silurid catfishes, found in
large rivers with turbid waters.
Kryptopterus (sensu Ferraris, 2007) is similar to Micronema
(p. 255) or Phalacronotus (pp. 250–251), but can be distinguished from these 2 by having 4–6 pelvic-fin rays (except for K.
dissitus and its relatives with 8–10 pelvic-fin rays) and a minute
dorsal fin (except for K. paraschilbeides and K. schilbeides).
At least 4 species of Kryptopterus have been recorded from the
Mekong: K. bicirrhis, K. dissitus, K. geminus, and K. paraschilbeides. Records of the other congeners (e.g., K. cryptopterus,
K. limpok, and K. schilbeides) from the area are based on
misidentification of these 4 species (see Ng, 2001a, 2003b, e).
See also "Notes" of K. vitreolus (next page).
Kryptopterus geminus was confused with similar congener K.
cryptocentrus (e.g., Smith, 1945; Taki, 1974a; Rainboth, 1996b;
Kottelat, 1989a, 2001a), but Ng (2003b) concluded that the
Indochinese population (= K. geminus) is distinct from true K.
cryptopterus, which is actually restricted to the Sundaic region
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B
6 pelvic-fin rays

64–74 anal-fin rays

dorsal profile of head nearly straight,
with no distinct nuchal convavity

C
(Malay Peninsula, Sumatra, Java, and Borneo). Kryptopterus
geminus differs from the other Mekong congeners in having a
short maxillary barbel (extending to the base of the pectoral fin
vs. beyond the tip of the pectoral fin in the others) and a nearly
straight or gently convex dorsal profile (vs. more or less concave).

A) IREFDI-P 3477 (photo: PT); B) NUOL-P 548 (photo: VP); C) IFREDI-P 1821 (photo: PT)

SILURIDAE

SILURIDAE
A

A) NUOL-P 2943 (photo: TP); B) NUOL-P 547 (photo: VV); C) IFREDI-P 3443 (photo: PT)

Kryptopterus bicirrhis (Valenciennes, 1840)
Family: Siluridae (FC: 147)
Size: 10.3 cm SL (UNMF 6704).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin and Sundaland.
Notes: A small-sized species of silurid catfishes, found in rivers
with turbid waters.
Kryptocentrus bicirrhis was distinguished from other congener
from the Mekong by having a minute dorsal fin (vs. absent in K.
paraschilbeides), moderately long maxillary barbel (vs. barbel is
short, barely reaching to the pectoral-fin base in K. geminus), a
slightly concave dorsal profile of the head (vs. nearly straight in K.
geminus), and 55–67 anal-fin rays (vs. 48–55 in K. vitreolus, 64 or
more in K. dissitus, K. geminus, and K. paraschilbeides). See also
"Notes" of similar congener K. vitreolus (below).

B
dorsal profile of
head concave

minute, rudimentary dorsal fin

C
55–67 anal-fin rays
maxillary barbel reaching
to anterior part of anal fin

Kryptopterus vitreolus Ng & Kottelat, 2013
Family: Siluridae (FC: 147)
Size: 15 cm SL (Kottelat, 2001a: 127).
Distribution: Mekong Basin in Cambodia (other records from
the Mekong and Chao Phraya basins need recheck); Sundaland.

body transparent when alive
(immediately turned to whitish
after death)
dorsal profile of
head concave

minute, rudimentary dorsal fin

IFREDI-P 2479 (photo: PT)

Notes: A small-sized species of silurid catfishes, found in rivers
with turbid waters.
Kryptopterus vitreolus belongs to the K. bicirrhis group,
characterized by having relatively fewer anal-fin rays (46–67 vs.
64–85 in the other groupings of the genus) (Ng & Kottelat, 2013).
Six species are recognized within the K. bicirrhis group (viz. K.
bicirrhis, K. lais, K. minor, K. palembangensis, K. macrocephalus,
and K. vitreolus), and, of these, K. bicirrhis was the only species
previously recorded from the Mekong. During our surveys in
2007–2013, nevertheless, 2 distinct species of the K. bicirrhis
group were collected from the Indochinese Mekong; one has
fewer anal-fin rays (53), while the other has more numerous analfin rays (60–67). Following Ng & Kottelat (2013b), the species
with fewer rays, collected from Siem Reap of Cambodia, is here
identified as K. vitreolus; the other one from Laos, Thailand and
Cambodia, is K. bicirrhis (above). Kryptopterus vitreolus was
previously known from the coastal basins of the Gulf of Thailand
at Malay Peninsula and southeast Thailand, and the present occurrence represents the first record from the Mekong Basin.

48–55 anal-fin rays
maxillary barbel reaching
to anterior part of anal fin
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Kryptopterus dissitus Ng, 2001
Family: Siluridae (FC: 147)

maxillary barbel long,
extending to posterior
half of anal fin

Size: 17.6 cm SL (Ng, 2001: 198).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya basin.
mandubular barbel
long, extending beyond
tip of pectoral fin

8–9 pelvicl-fin
rays

minute, rudimentary dorsal fin

75–79 anal-fin rays

IFREDI-P 2840 (photo: PT)

Notes: A medium-sized species of silurid catfishes, found in
large rivers with turbid waters.
Kryptopterus dissitus has been confused with similar congener
K. limpok (e.g., Rainboth, 1996b; Kottelat, 1989a, 2001a),
but Ng (2001a) concluded that the Indochinese population (=
K. dissitus) is distinct from true K. limpok, which is actually
restricted to the Sundaic region (Malay Peninsula, Sumatra, and
Borneo). According to Ng (2002a: 71), Kryptopterus dissitus, K.
limpok, and the other 4 speceis (viz., K. baramensis, K. hesperius,
K. lumholtzi, and K. mononema) form a distinct subgroup of
Kryptopterus, termed the "K. limpok group" by Bornbusch (1995).
This group is distinguished from the other species of Kryptopterus
by having a combination of 70–88 anal-fin rays and a long mandibular barbel, extending beyond the tip of the pectoral fin (except
for K. mononema) (Ng, 2002a: 71). Kryptopterus dissitus is the
only species of this group distributed in the Mekong.

Kryptopterus paraschilbeides Ng, 2003
Family: Siluridae (FC: 147)
Size: 8.31 cm SL (Ng, 2003a: 4).

5 pelvic-fin rays

Notes: A small-sized species of silurid catfishes, found in large
rivers with turbid waters.
Kryptopterus paraschilbeides was confused with similar
congener K. schilbeides (e.g., Taki, 1974a; Rainboth, 1996b),
until Ng (2003e) concluded that the Mekong population (= K.
paraschilbeides) is distinct from true K. schilbeides, which is
actually restricted to the Sundaic region (Sumatra and Borneo).
Amongst the Mekong species of Kryptopterus, K. paraschilbeides is unique in having vomerine tooth in 2 separate patches
(vs. a single patch in other Mekong congeners) and no dorsal fin
(vs. present).
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mandibular barbel
absent

maxillary barbel reaching
to anterior third of anal fin
dorsal fin absent

68–73 anal-fin rays
vomerine teeth in 2 separate patches

IFREDI-P 270 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam.

SILURIDAE
A

Micronema cheveyi Durand, 1940

B

Family: Siluridae (FC: 147)
Size: 23 cm SL (Kottelat, 2001a: 128).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin.

C

dorsal profine highly
arched, with a distinct
nuchal concavity

A) NUOL-P 3603 (photo: TP); B and D) NUOL-P 3604 (photo: TP); C) NUOL-P 3568 (photo: TP); E) IFREDI-P 594 (photo: PT)

Notes: A medium-sized species of silurid catfishes, found in
large rivers.
The limits of the Kryptopterus-like catfish genera are still
open to debate. We provisionally follow the classification of
genera shown by Ferraris (2007) and Kottelat (2013c); they
regarded Micronema as a distinct genus from Phalacronotus (pp.
250–251) and Kryptopterus (pp. 252–254). Micronema can be
distinguished from Phalacronotus and Kryptopterus by having
combination of the following characters: a highly-arched dorsal
profile with a distinct nuchal concavity (vs. not arched in some
species of Kryptopterus); 8 pelvic-fin rays [vs. usually 9 or
more and 4–6 in Phalacronotus and Kryptopterus, respectively
(except for K. dissitus and its relatives with 8–10 pelvic-fin
rays)]; no dorsal fin (vs. present in Kryptopterus, except for K.
schilbeides and K. paraschilbeides); moderately long maxillary
and mandibular barbels (vs. these barbels are very short or
absent in Phalacronotus and some species of Kryptopterus).
Micronema cheveyi is the only Mekong species of the genus
Micronema (sensu Ferraris, 2007) with reliable records. We
tentatively follow Kottelat's (1989a: 14, 1998: 104) decision that
M. moorei, originally described as a species of Kryptopterus
from Chao Phraya Basin by Smith (1945), is likely to be a
junior synonym of M. cheveyi, although some researchers
(e.g., Rainboth, 1996b; Ferraris, 2007; Rainboth et al., 2012)
have recognized M. moorei as valid. Micronema hexapterus,
originally described as a species of Silurus from Borneo by
Bleeker (1851), has also been recorded from the Indochinese
region (e.g., Weber & de Beaufort, 1913: 223; Kottelat, 1989a:
14; Rainboth, 1996b: 147; Rainboth et al., 2012: 71, with a
comment, "Often listed from Mekong, similar to and possibly
confused with M. moorei"), but the records need confirmation.
The remaining congener, M. platypogon, is known only from
northern Borneo (Ng, 2004). According to Ng (2004), M.
cheveyi is distinguished from M. platypogon and M. hexapterus
by having 66–71 anal-fin rays [vs. 83 in M. platypogon, and,
according to Bleeker (1851, 1858), 74–83 in M. hexapterus] and
large eyes (its diameter 18.9–22.7 % of head length vs. 14.1 and
8.0–12.6 % in M. platypogon and M. hexapterus, respectively).

D

maxillary and
mandibular barbels
reaching to pectoral fin

8 pelvic-fin rays

dorsal fin absent

E
66–71 anal-fin rays
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Ompok siluroides Lacepède, 1803
Family: Siluridae (FC: 147)

A

Size: 21.4 cm SL (Ng & Hadiaty, 2009: 58).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, Java, and Borneo.

F
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eye set immediately
posterior to mouth
rictus

B

short dorsal fin with 4 rays

C

a distinct rounded blackish spot
above pectoral fin

background coloration
of head and body plain
pale brown or mottled
brown

D

E

caudal fin forked

A) NUOL-P 525 (photo: VP); B and D) NUOL-P 526 (photo: VP); C) IFREDI-P 601 (photo: PT); E) IFREDI-P 1822 (photo: PT); F) marketed fish, not preserved (Dong Thap Province, Vietnam, photo: KS)

Notes: A medium-sized species of silurid catfishes, commonly
found in rivers and lakes with dense aquatic vegetation.
Catfishes of Ompok have a short dorsal fin with 4 rays, a
deeply-forked caudal fin, and subcutaneous eyes, set immediately posterior to the mouth rictus (Kottelat, 2001a: 125; Ng, 2008:
59). Wallago (p. 258) and Wallagonia (p. 259) resemble Ompok,
but have larger mouth (extending to, or well beyond, a vertical
through anterior margin of eye) and eye with a free orbital margin. Four subgroups are recognized within the genus Ompok,
and monophyly of the genus currently recognized is unlikely
(Bornbusch, 1995). The present species Ompok siluroides,
which belongs to Bornbusch's (1995) Ompok bimaculatus group
(Ng & Hadiaty, 2009), is the type species of the genus.
Three species of Ompok are known from the Mekong, but all
of them have not been well understood taxonomically until recently. Ompok siluroides, the most common of the 3 Mekong species,
has long been misidentified as O. bimaculatus (e.g., Smith, 1945;
Kottelat, 1989a, 2001a; Rainboth, 1996b), which is a similar
species appearing to be restricted to the Indian subcontinent and
Myanmar (Ng & Hadiaty, 2009). The remaining 2 species from
the Mekong, viz., Ompok pinnatus (not shown in this book) and O.
urbaini (next page), were confused with O. eugeneiatus (known
from Sumatra and Borneo) and O. hypophthalmus (known from
Java and Borneo), respectively (see Ng, 2003a, d).
Ompok siluroides is readily distinguished from O. pinnatus
and O. urbaini by having a distinct, rounded blackish spot
above the pectoral fin; although aggregation of melanophores
may be confirmed as a vague dusky blotch at the humeral
region of the latter 2 species, the blotch does not form a distinct
rounded spot as in O. siluroides.
Two distinct patterns of background coloration appear to be
found in O. siluroides from the Mekong; the head and body are
plain pale brown in one (e.g., photos A and C), whereas the head
and body are mottled brown in the other one (e.g., photos B and D).
Specimens with these 2 color patterns are syntopically found in
many cases. Herein we regarded these as intraspecific variations
of O. siluroides.

SILURIDAE
Ompok urbaini (Fang & Chaux, 1949)
Family: Siluridae (FC: 147)
Size: 18.1 cm SL (Ng, 2003: 1304).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: A medium-sized species of silurid catfishes, found in
rivers with turbid waters.
Ompok urbaini was once confused with the similar O. hypophthalmus, a species which is actually restricted to Java and Borneo
(see Ng, 2000). See also "Notes" of O. siluroides (left page).

eye set immediately
posterior to mouth
rictus

Pterocryptis species
Family: Siluridae (FC: 147)
Size: --.
Distribution: --.

Non-Mekong fish of
Silurichthys schneideri
from Phú Quốc Island,
Vietnam (photo: LXT)

short dorsal fin
with 4 rays

65–71 anal-fin rays
maxillary barbel reaching
to anterior third of anal fin

small elliptical blackish
spot at caudal-fin base

A

IFREDI-P 2642 (photo: PT)

caudal fin forked

?P. bokorensis

? juvenile of a species of Pterocryptis

B
short dorsal fin with 3–5 rays
caudal fin emarginate
or rounded

C

anal fin separated from
caudal fin by a deep notch

?P. bokorensis

D
? juvenile of a species of Pterocryptis
(tail once damaged probably)
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A and C) UNMF 8632 (photo: CG); B and D) NUOL-P 4577 [photo: KS (B) and TP (D)]

Notes: Pterocryptis comprises medium-sized, elongate darkcolored silurid catfishes, found in mountain streams from India
to southern China. At least 2 species of Pterocryptis, viz., P.
bokorensis (having circular eyes and 2 pairs of mandibular
barbels) and P. inusitata (elliptical eye and a pair of mandibular
barbels), are known from the Indochinese Mekong (Ng, 1999c;
Kottelat, 2001a). Kottelat's (1998: 105, fig. 158) record of P.
cochinchinensis from Nam Theun (a tributary of the Mekong)
in Laos was actually based on P. inusitata (see Ng, 1999c).
Ng & Freyhof's (2001: 630, fig. 3) plot of the distribution of
P. cochinchinensis in Nam Theun (at Khammouan, Laos) and
Sesan (at Kon Tum, Vietnam) basins of the Mekong is unlikely,
because, in the text, they stated that the species is "Known only
from the coastal drainages in central Vietnam immediately
south of Vinh to An Lao." In addition, Rainboth (1996b: 151)
recorded P. torrentis (as Silurus torrensis) from the Cardamom
Mountains in Cambodia. Other than the Rainboth's (1996b)
record, P. torrentis was known only from Trang and Chantaburi
of Thailand (Kobayakawa, 1989; Ferraris, 2007). Its occurrence
in the Mekong Basin needs confirmation.
A small specimen (photos B and D) from a small stream
beside rice paddies in montane areas of Luang Prabang, Laos (see
photograph on p. 206), appears to be a juvenile of Pterocryptis.
Its abnormal shape of the caudal part (may be due to an injury in
the early-life stage) renders species identification difficult. Additional adult specimens are needed to identify this north-Laotian
species.
The photograph below shows a species of similar genus Silurichthys (S. schneideri), from the Phú Quốc Island of southern
Vietnam. Silurichthys differs from Pterocryptis in having a
confluent anal and caudal fins (vs. non-confluent in Pterocryptis). Rainboth (1996b: 150) recorded 3 species of Silurichthys
(including S. hasselti [sic.] and S. phaiasoma) from the Cambodian Mekong, but his records and identification need confirmation
based on his voucher specimens. According to the taxonomic
revision of Silurichthys by Ng & Ng (1998), only a single species S. schneideri was recorded from the region including the
western Indochinese Peninsula (small coastal basins flowing to
the Gulf of Thailand, not related to the Mekong), whereas the
other 7 congeners (including S. hasseltii and S. phaiasoma) were
restricted to Malaysia and Indonesia.

SILURIDAE
Wallago attu Bloch & Schneider, 1801
Family: Siluridae (FC: 147)
Size: 109 cm SL (Kottelat, 2001a: 128)

Large specimens of Wallago attu (left 2 fish), sold at a market in Ratanakiri, Cambodia (photo: KS)

Notes: A large sized, dark-colored silurid catfish, found in large
rivers; it is commonly marketed fresh throughout the Indochinese
Mekong (see photograph below).
Four large catfishes from India to Southeast Asian countries
are known to belong Wallago and Wallagonia (Ng, 2004, all
as Wallago), and 2 of them, viz., Wallago attu and Wallagonia
micropogon (next page), are found in the Mekong; the remaining
2 species, Wallagonia leerii and Wallagonia maculatus, are restricted to the Sundaic region and northwestern Borneo, respectively. Fishes of these genera resemble Ompok (pp. 256–257) by
having deeply forked caudal fin and a small but non-rudimentary
dorsal fin, but have larger jaws extending to, or beyond, a vertical
line through anterior margin of the eye (vs. not reaching to a
vertical line through the eye in Ompok) and 5 dorsal-fin rays (vs.
4). All 4 species of Wallago + Wallagonia exceed 100 cm SL,
much larger than species of Ompok.
Wallago attu is readily distinguished from Wallagonia micropogon by having more slender head and body, a larger mouth
extending beyond a vertical line through posterior margin of
the eye (vs. gape reaching the anterior margin of the eye in W.
micropogon), and higher count of anal-fin rays (77–96 vs. 68–73)
(Ng, 2004: 93). See also "Notes" of Wallagonia micropogon.
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A

B
gape extending
beyond a
vertical through
anterior margin
of eyes
short dorsal fin with 5 rays

C

caudal fin forked
77–96 anal-fin rays

A) UNMF uncatalogued (photo: CG); B and C) IFREDI-P 675 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Southcentral and Southeast Asia.

Wallagonia micropogon (Ng, 2004)

A

Family: Siluridae (FC: 147)
Size: 154 cm SL (Ng, 2004: 95, as Wallgo micropogon)
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A large sized, dark-colored silurid catfishes, found in
large rivers. This is one of the largest catfishes in the Mekong,
probably next to Pangasianodon gigas (p. 261); Kottelat (2001a:
128 and 130, as Wallago leeri) noted, "largest examined individual 1540 mm SL, reported to reach about 1800 mm SL."
The generic assignment follows Roberts (2014), who recognized Wallagonia as distinct from Wallago. Wallagonia micropogon was once confused with the similar congener W. leerii,
an allopatric species restricted to the Sundaic region. In the
Mekong Basin, W. micropogon is readily distinguished from
similar Wallago attu (left page) by having more robust head
and body, a smaller mouth extending to a vertical line through
anterior margin of the eye (vs. beyond a vertical line through
posterior margin of the eye in W. attu) and fewer anal-fin rays
(68–73 vs. 77–96) (Ng, 2004: 93).

B

gape extending
to a vertical
through anterior
margin of eyes

C

short dorsal fin with 5 rays

68–73 anal-fin rays

D

caudal fin forked

E
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A) marketed fish, not preserved (Stung Treng, Cambodia, photo: KS); B and C) IFREDI-P 872 (photo: PT); D) IFREDI-P 523 (photo: TP); E) marketed fish, not preserved
(Vientiane, Laos, photo: KS)

Large specimen of Wallago micropogon (yellow arrow) sold at a market in Vientiane, Laos (photo: KS)

SILURIDAE

PANGASIIDAE
Pangasiid & schilbid catfishes

Helicophagus leptorhynchus Ng & Kottelat, 2000

described by subsequent researchers (e.g., Pouyaud et al.,
1999, 2002; Pouyaud & Teugels, 2000; Gustiano et al., 2002).
The world-famous threatened giant catfish, Pangasianodon
gigas (next page), is also placed in Pangasiidae.
At least 12 and 2 species of pangasiid and schilbid catfishes,
respectively, are found in the Indochinese Mekong; more than
half (8) of them belong to a single species-rich genus Pangasius. All of them, except for a single species (Pseudolais micronemus), are shown in this book.
There are some doutful records of 2 additional species of
Pangasiidae from the Mekong; these are Pangasius djambal and
P. pangasius (e.g., Rainboth, 1996b). Regarding these records,
see "Notes" of P. krempfi (p. 269) and P. mekongensis (p. 268).

A

Family: Pangasiidae (FC: 158)

posterior naris at
midway between
anterior naris and eye

Size: 47.2 cm SL (Kottelat, 2001a: 130).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A medium-sized pangasiid catfish, found in large
rivers; it is commonly sold fresh in local markets.
Helicophagus is readily distinguished from the other pangasiid genera by having its elongated and nearly conical snout
and a posterior naris at midway between the anterior naris and
the eye. Helicophagus comprises 3 Southeast Asian species
(H. leptorhynchus, H. typus, and H. waandersii), and, of these,
H. leptorhynchus is the only species found in the Mekong;
previous records of H. waandersii from the Mekong and Chao
Phraya basins (e.g., Roberts & Vidthayanon, 1991; Rainboth,
1996b) were all based on H. leptorhynchus.

B

D
snout nearly conical,
mouth small

C
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A) Marketed fish, not preserved (Ratanakiri, Cambodia, photo: KS); B and C) IFREDI-P 724 (photo: PT); D) marketed fish, not preserved
(Vientiane, Laos, photo: KS)

Catfishes of the families Pangasiidae and Schilbidae are similarlooking active swimmers, found in large rivers and adjacent
lakes in South and Southeast Asia; the schilbids are also known
from Africa. They are consumed as important food fish thoughout the Indochinese Mekong; cultured fish of some species, e.g.,
Pangasianodon hypophthalmus and Pangasius bocourti, are
abundantly sold at the local market.
A higher classification of the catfishes currently assigned
to the Pangasiidae and Schilbidae is in a state of flux. Recent
molecular analysis revealed that the Schilbidae currently recognized is paraphyletic (e.g., Sallivan et al., 2006). Ferraris
(2007) also indicated that the pangasiids + Horabagrus may be
nested wihin the Schilbidae. Actually fishes of these families
in the Mekong are quite similar to one another, and can be
merely separated by the number of mandibular barbels: a
single pair in the Pangasiidae, while 2 pairs in the Schilbidae
(e.g., Nelson, 2006: 182–183). The right photograph shows
3 similar-looking species of the Pangasiidae (yellow arrow:
Pangasius macronema, blue arrow: Pseudolais pleurotaenia)
and Schilbidae (red arrow: Clupisoma sinensis), sold at a local
market in Stung Treng, Cambodia. In this book, Ferraris' (2007)
classification of families/genera of these groups is tentatively
followed; see also "Notes" of Laides longibarbis (p. 274).
The taxonomy of the pangasiids were reviewd by Roberts
& Vidthayanon (1991), and some additional species were

A
Pangasianodon gigas Chevey, 1931
Family: Pangasiidae (FC: 158)
Size: 300 cm SL (Kottelat, 2001a: 130).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam.
Notes: A gigantic, charismatic species of pangasiid catfishes,
found in the Mekong; it is commonly known as "Mekong Giant
catfish" or, simply, "Giant catfish". Pangasianodon gigas is the
best-known threatened fish in the Mekong; it was categorized
as "Critically Endangered" in the IUCN Red List of Threatened
Species in 2011. It is also listed in the Appendix I of CITES, and
thus the international trade of this species is currently forbidden.
And, it is currently illegal to catch this fish in Thailand and
Cambodia (Hogan, 2004).
Pangasianodon resembles Pangasius (pp. 263–271) and
Pseudolais (p. 272) in the general appearances, but has 8 or 9
pelvic-fin rays (vs. 6 in Pangasius and Pseudolais). Pangasianodon comprises 2 species, viz., P. gigas and P. hypophthalmus
(next page), both of which are known only from large rivers in
the Indochinese Peninsula (Chao Phraya and/or Mekong basins).
Pangasianodon gigas differs from all other pangasiids in
lacking barbels and oral teeth at least in the large specimens (>
50 cm SL). The smaller specimen has a reduced teeth and 2 pairs
of short barbels, but is readily distinguished from the similar
congener P. hypophthalmus by its larger and broader head.

B

C
reduced teeth present
in small specimen
(absent in larger
specimen > 50 cm SL)

head large and broad (comparing with similar
Pangasianodon hypophthalmus, next page)

E
8 or 9 pelvic-fin rays

D

short barbels present in small specimen
(absent in larger specimen > 50 cm SL)
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A and B) Large specimens, not preserved (Ubon Ratchathani, Thailand, photo: CG); C and D) marketed small specimens, not preserved (Vientiane, Laos, photo: KS); E) IFREDI-P 399 (photo: PT)

PANGASIIDAE

PANGASIIDAE
Pangasianodon hypophthalmus (Sauvage, 1878)
Family: Pangasiidae (FC: 158)

A

Size: 130 cm SL (Kottelat, 2001a: 131).

Notes: A large-sized species of pangasiid catfishes, found in
large rivers. Cultured fish of this species are abundantly sold at the
local markets throughout the Indochinese Mekong region, but the
large adult is rarely seen in the field; fry are commonly found in
the aquarium fish trade. Considering the vulnerability of the wild
population, the IUCN Red List of Threatened Species categorized
this fish as "Endangered" in 2011. Roberts & Vidthayanon (1991:
123, as a species of Pangasius) noted that this species "seldom
is caught in the wild any more." In his book of the fishes of the
Cambodian Mekong, Rainboth (1996: 153) stated, "Common in
the lower Mekong, where the young are collected for rearing in
floating fish cages." Small young fish shown here (photo F) was
collected from a small slow-flowing creek at Prey Veng, southern
Cambodia.
Although several species of Pangasius have a similar appearance as this species, Pangasianodon hypophthalmus differs
from all other pangasiids, except for Pangasianodon gigas (p.
261), in having 8–9 pelvic-fin rays (vs. 6 in the other pangasiids,
except for P. gigas). Its broad and terminal mouth, rather than
subinferior or inferior as in the other pangasiids in the Mekong
(except for P. gigas), is also characteristic (see photo G, below).
Note that Roberts and Vidthayanon (1991) reported that a large
specimen that they examined (1.3 m SL) "differed from all other
P. hypophthalmus observed in having an upper jaw projecting
noticeably beyond lower." Small young, commonly seen in the
aquarium fish trade, typically have a distinct black-striped pattern
on the body. Pangasianodon hypophthalmus is distinguished
from the congener P. gigas by having smaller and narrower head,
relatively longer barbels, and oral teeth even in the large adult (see
photographs and "Notes" of P. gigas, p. 261).
Pangasianodon hypophthalmus is one of 2 major pangasiid
catfishes important for aquaculture in the Indochinese Mekong
region, and the cultured fish is sold frequently together with the
other one, Pangasius bocourti (next page), in the local markets.
Its more slender body, broader head, terminal mouth and 8–9
pelvic fin rays readily distinguish it from P. bocourti.
Before Roberts & Vidthayanon's (1991) revisional work,
Pangasianodon hypophthalmus was well-known as Pangasius
sutchi (e.g., Taki, 1974a; Kottelat, 1989a), a junior synonym of
P. hypophthalmus.

B

C

D

mouth broad,
terminal

8–9 pelvic-fin rays

E
head nearly truncate
and broad, but smaller
and narrower than
that of the congener,
Pangasianodon gigas
(see p. 261)

G
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oral teeth present even
in large adult

F

small young

A) Marketed fish, not preserved (Cần Thơ, photo: KS); B and G) marketed fish, not preserved (Vientiane, Laos, photo: KS); C and D) IFREDI-P 5312 (photo: PT); E) CTU-P 4068 (photo: LXT); F) IFREDI-P 4291 (small young, photo: PT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin; introduced into additional river
basins for aquaculture (Roberts & Vidthayanon, 1991: 123).

PANGASIIDAE
Identification of Pangasius spp.
Catfishes of Pangasius and its allies have great importance in
fisheries throughout the Indochinese Mekong, and are almost
always found in every local markets. Aquaculture fish of 2
species, Pangasianodon hypophthalmus (left page) and Pangasius bocourti (below), are abundantly found at markets in
urban areas, whereas, in remote areas, the wild fish of several
other species may be sold. Due to their similar appearance,
nevertheless, identification of these pangasiid catfishes is sometimes difficult for the non-ichthyologists.
In addition to their general appearances, several internal
characteristics, including the shape of tooth patches and air
bladder and the number of gill rakers, are useful for the identification of the pangasiids. One of these internal characteristics, oral teeth, is shown in the right figures. Schematic
illustrations of the condition of oral dentition and air bladder
are shown in the accounts of respective species of Pangasius.

Pangasius bocourti Sauvage, 1880
Family: Pangasiidae (FC: 158)

Anterior view of mouth of Pangasius conchophilus, showing the oral dentition (yellow
square, photo: KS)
Maxillary
teeth

palatine teeth

tongue

eye
Maxillary
teeth

vomerine + palatine teeth

vomerine teeth

A fish with an unpaired large vomerine
tooth patch and a pair of palatine tooth
patch (photo: KS): this dentition type is
seen in, e.g., Pangasius bocourti, P. conchophilus, P. elongatus, and P. mekongensis.

A fish with another type of dention, representing a pair of (may be unpaired in large
specimens) vomerine tooth patches confluent to facing palatine tooth patch (photo:
KS): this type is seen in, e.g., Pangasius
krempfii, P. larnaudii, and P. sanitwongsei.

A

Size: 80 cm SL (Kottelat, 2001a: 131).

Notes: A moderately large-sized species of pangasiid catfishes,
found in large rivers. This is an important pangasiid catfish for
aquaculture throughout the Indochinese countries, and abundantly seen in the local markets as well as Pangasianodon hypophthalmus (p. 262).
Pangasius is similar to the other pangasiid (Pangasianodon
and Pseudolais) and the schilbid (Clupisoma and Laides) genera,
but can be separated by having the following combination of
charatcers: 6 pelvic-fin rays (vs. 8–9 in Pangasianodon); single
pair of barbels on lower jaw (vs. 2 pairs in the schilbids); abdomen rounded (vs. a distinct sharp keel in Pseudolais pleurotaenia); moderately long maxillary barbel, extending beyond
the level of posterior margin of the eye (vs. short, not or rarely
extending beyond the posterior margin of the the eye in another
species of Pseudolais, viz., P. micronemus).
Pangasius bocourti is similar to P. conchophilus (p. 267),
P. mekongensis (p. 268), and P. elongatus (p. 270) in the oral
dentition (i.e., a large median vomerine tooth plate and a pair
of small narrow palatine tooth plates), but differs in its deeper
body, relatively obtuse snout, and more numerous gill rakers
(36–46 vs. 13–27 in the other 3 species).

B

snout relatively
obtuse

C
36–46 gill rakers
6 pelvic-fin rays (true of all
species of Pangasius, and
not repeated in the other
congeners)

oral dentition

31–34 anal-fin rays
air bladder extending to
a level of anal-fin origin

air bladder (shown in white)

263

A) Marketed fish, not preserved (Cần Thơ, photo: KS); B) IFREDI-P 5368 (photo: PT); C) CTU-P 4072 (cultured fish, photo: LXT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.

PANGASIIDAE
A

Pangasius sanitwongsei Smith, 1931
Family: Pangasiidae (FC: 158)

B
A

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A large-sized species of Pangasius, found in large rivers.
Population size of this species is sharply declined recently; it was
categorized as "Critically Endangered" in the IUCN Red List
of Threatened Species in 2011. Fry are sometimes found in the
aquarium fish trade.
Pangasius sanitwongsei somewhat resembles P. larnaudii
(below) by its broad head and filamentous tip of the dorsal, pectoral and pelvic fins, but lacks a distinct black blotch above the pectoral-fin base. The distal tip of the anal fin is blackened (vs. not in
the other pangasiids from the Mekong). The filamentous part of
the fins may be reduced in the large specimen (see photo A).
This fish is the second largest species in the Pangasiidae, next
to Pangasianodon gigas (p. 261). The large adult is currently
quite rare in the fields, although Smith (1945) noted, "Examples
over a meter in length are not rare. A number up to 1.5 meters
were examined by the writer. ...There is no doubt as to the
authenticity of accounts of fishes 3 meters long, and many
people now living have seen or caught fishes that size, but such
colossal examples have been taken very rarely within the past 25
or 30 years" in the Chao Phraya Basin.

C

small young

distal tip of anal fin blackish
head and mouth broad,
width of mouth more
than 17% of SL

D

oral dentition
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air bladder (shown in white)

dorsal, pectoral and pelvic
fins with a filamentous tip
(see also text)

A) Large fish, not preserved (Ubon Ratchtathani, Thailand, photo: CG); B and D) UNMF uncatalogued (photo: CG); C) IFREDI-P 5886 (photo: PT)

Size: 250 cm SL (Kottelat, 2001a: 134).

PANGASIIDAE

Pangasius larnaudii Bocourt, 1866

A) Marketed fish, not preserved (Kratie, Cambodia, photo: KS); B) IFREDI-P 1888 (photo: PT); C) IFREDI-P 5295 (photo: PT); D) IFREDI-P 1608 (photo: KS); E) marketed fish, not preserved (Bến Tre, Vietnam, photo: KS)

A

B

Family: Pangasiidae (FC: 158)
Size: 80 cm SL (Kottelat, 2001a: 134).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins.
Notes: A moderately large-sized species of Pangasius, found
in large rivers; it is commonly seen at markets throughout the
Indochinese Mekong region (see photo E).
Pangasius larnaudii is readily distinguished from the
other pangasiids from the Mekong by its deep body, broad
and rounded head, and a distinct large black blotch above the
pectoral fin. See also the "Notes" of P. sanitwongsei (left page).

C

small young

E

a large black blotch
above pectoral-fin base

D

oral dentition

air bladder (shown in white)
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Fishes collected by "Dai" fishery at Tonle Sap River, Cambodia, including Pangasius conchophilus (a largest fish) (photo: KS)

PANGASIIDAE
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PANGASIIDAE

Pangasius conchophilus Roberts & Vidthaya-

B

non, 1991

Family: Pangasiidae (FC: 158)
Size: 100 cm SL (Kottelat, 2001a: 131).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A moderately large-sized species of pangasiid catfishes,
found in large rivers.
Its relatively pointed, projecting "shark-like" snout distinguishes Pangasius conchophilus from the other Mekong congeners. Oral dentition of Pangasius conchophilus is similar to
that of P. bocourti (p. 263), P. elongatus (p. 270), and P. mekongensis (next page). Of these, P. bocourti and P. elongatus have
more numerous anal-fin rays (30 or more vs. 30 or fewer in P.
conchophilus); P. mekongensis differs from P. conchophilus in
some proportional measurements of head details, shape of the
dorsal-fin spine, and coloration (see "Notes" of P. mekongensis).

C

snout relatively pointed and
projecting, shark-like (nearly
triangular in ventral view)

F
D

E

15–19 gill rakers

oral dentition

25–30 anal-fin rays

air bladder (shown in white)
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A and D) IFREDI-P 805 (photo: PT); B) markted fish, not preserved (Bến Tre, Vietnam, photo: KS); C) IFREDI-P 2572 (photo: PT); E) NUOL-P 1049 (photo: VP); F) marketed fish, not preserved (Vientiane, Laos, photo: KS)

A

PANGASIIDAE
A

Pangasius mekongensis Gustiano, Teugels &

Pouyaud, 2002

B

Family: Pangasiidae (FC: 158)
Size: 42.3 cm SL, but "specimens of more than 1000mm are
commonly reported by fishermen" (Gustiano et al., 2002: 372).
Distribution: Mekong Basin in Vietnam and Cambodia.
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caudal fin yellowish
spinous dorsal-fin ray robust
snout length 43.4–54.0%
of head length

C

D

32.2 cm SL

16–23 gill rakers on
outer surface of first arch

oral dentition

25–38 anal-fin rays

air bladder (shown in white)

A, C, and D) IFREDI-P 1866 (photo: PT); B) IFREDI-P 5425 (photo: PT)

Notes: A medium to large-sized species of Pangasius, known
from fresh and brackish-water areas of the lower reaches of the
Mekong. The photographed specimen shown here was collected from Kampong Chhnang (photos A, C, and D) and Prey
Veng (photo B), southern Cambodia.
This species is similar to Pangasius conchophilus (p. 267)
in the oral dentition [with a large median vomerine tooth plate
(may be divided into 2 parts in small young) and a pair of small
palatine toothplates] and number of gill rakers (16–23 in P.
mekongensis vs. 13–20 in P. conchophilus) and anal-fin rays
(25–38 vs. 25–30), but has a longer snout (snout length 43.4–
54.0% of HL vs. 42.7% or less in P. conchophilus) and a shorter
postocular length (24.1–35.9% of HL vs. 41.9–51.3% of HL)
(Pouyaud et al., 1999, as P. kunyit; Gustiano et al., 2002). [Note
that the postocular length of Pouyaud et al. (1999) and Gustiano
et al. (2002) is presumed to be a horizontal length between
the posterior border of the eye to the posterior margin of the
operculum (not the length of oblique line from the posterior
border of the eye to a posteriormost point of the operculum),
judging from the proportional measurements of our specimens].
The other Mekong congeners bearing similar dentition are P.
bocourti (p. 263) and P. elongatus (p. 270). Pangasius bocourti
has 36–46 gill rakers (vs. 16–23 in P. mekongensis), and P.
elongatus has a longer caudal peduncle (17.6–21.4% SL vs.
13.3–16.2% SL in P. mekongensis) and larger eyes (19.2–25.5%
SL vs. 10.3–17.9% SL) (Roberts & Vidthayanon, 1991; Pouyaud
et al., 2002; Gustiano et al., 2002).
When alive or freshly-collected, Pangasius mekongensis has
a yellowish caudal fin ("golden-coloured" in its original description, Gustiano et al., 2003: 372), and is readily distinguished
from the other congeners in the Mekong, except for P. krempfi.
See also "Notes" of the other yellow-tail species, P. krempfi (next
page).
Gustiano et al. (2002: 372) noted that Pangasius mekongensis
was usually mis-identified as P. djambal, P. bocourti or P. kunyit
in the Mekong. Actually one of our specimens of P. mekongensis
(photo B) looks similar to a photographed specimen of P. bocourti
shown in this book (p. 263, photo B of P. bocourti), but has fewer
gill rakers.

PANGASIIDAE
A

Pangasius krempfi Fang & Chaux, 1949

B

Family: Pangasiidae (FC: 158)
Size: 100 cm SL (Kottelat, 2001a: 131).

Notes: A large-sized species of Pangasius, found in large
rivers. This species is fairly common in local markets around
the Mekong estuary in Vietnam, but is rare or only locally seen
in the other Indochinese countries. The long-distance migration
of P. krempfi in the Mekong was summerized by Roberts &
Baird (1995) and Hogan et al. (2007). The IUCN Red List of
Threatened Species categorized P. krempfi as "Vulnerable" in
2011.
Pangasius krempfi is readily distinguished form the other
species of Pangasius in the Mekong by its elongated body and
bright yellow caudal fin. Sympatric Pangasius mekongensis
(left page) also has a yellowish caudal fin, but has an unpaired
vomerine tooth plate separated from a pair of palatine tooth plates
(vs. vomerine and palatine tooth plates are continuous at least in
the adult of P. krempfi) and a shorter air bladder, not extending
beyond a vertical line through anterior half of anal-fin base (vs. air
bladder is long, extending well beyond a vertical through anterior
half of anal-fin base). In the small young (at least less than 9 cm
SL), the palatine tooth plate in P. krempfi may be distinct from
the voverine tooth plate; these small specimens of P. krempfi are
similar to P. conchophilus by sharing a distinctly triangular snout
in dorsal/vetnral views, but can be distinguished from the latter
by having broader head and longer and narrower vomerine tooth
plate (its depth is subequal to that of the corresponding palatine
tooth plate vs. deeper in P. conchophilus).
The record of Pangasius pangasius from the Mekong by Rainboth (1996b: 156) is doubtful, and appears to be a misidentification of an other congener, possibly P. krempfi or P. mekongensis;
he noted that his P. pangasius was "instantly recognizable by its
bright yellow caudal fin." Roberts & Vidthayanon (1991) already
noted that the previous reports of P. pangasius from outside the
Indian subcontinent and Burma are "based on misidentification of
several species."

A and C) CTU-P 1400 (photo: LXT); B) marketed fish, not preserved (Trà Vinh, Vietnam, photo: KS); D) CTU-P 4578 (photo: KS); E) CTU-P 5306, just after collected (photo: KS)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; rivers flowing to South China Sea between Vietnam
and Guangdong of China.

caudal fin yellowish
spinous dorsal-fin ray
moderately slender

C

D
19–22 gill rakers

31–34 anal-fin rays

E
oral dentition (at least
in adult; see text)

air bladder (shown in white)
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PANGASIIDAE

Pangasius elongatus Pouyaud, Gustiano &

A

Teugels, 2002

Family: Pangasiidae (FC: 158)
Size: 28.2 cm SL (Gustiano et al., 2002: 249).
Distribution: Mekong Basin in Laos (downriver of Khone
Falls), Thailand, Cambodia, and Vietnam; lower reaches of Chao
Phraya and Bangpakong basins.
Notes: A relatively small-sized, elongate species of Pangasius,
found in large rivers. This species was once confused with P.
polyuranodon (e.g., Rainboth, 1996b; Kottelat, 2001a), which is
actually restricted to Sumatra and Borneo (Gustiano et al., 2002).
Pangasius elongatus is similar to P. bocourti (p. 263), P.
conchophilus (p. 267), and P. mekongensis (p. 268) in the oral
dentition [with a large median vomerine tooth plate (may be
divided into 2 smaller patches in the small young) and a pair
of small palatine toothplates], but differs in its elongated body,
slender spinous dorsal-fin ray, and a long swimbladder with 3
chambers, extending posteriorly around a vertical line through
end of anal-fin base (vs. shorter, not reaching to a vertical line
through origin of anal fin in the other 3 species). The caudal fin
is less distinctively forked than the other 3 species.

B

spinous dorsal-fin
ray slender
snout rounded

caudal peduncle long,
its length 17.6–21.4%
of SL; caudal peduncle
depth 7.1–8.3% of SL

C
17–27 gill rakers

30–33 anal-fin rays

mandibular barbel short,
its length 10.4–39.3% of
head length

oral dentition
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air bladder (shown in white)

A) Marketed fish, not preserved (Cần Thơ, Vietnam, photo: KS); B) marketed fish, not preserved (Stung Treng, Cambodia, photo: KS); B) CTU-P 4085 (photo: LXT); C) IFREDI-P 714 (photo: PT); D) marketed fish, not preserved (Cần Thơ, Vietnam, photo: KS)

A

PANGASIIDAE

Pangasius macronema Bleeker, 1850

B

Family: Pangasiidae (FC: 158)
Size: 20 cm SL (Kottelat, 2001a: 134).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Java and Borneo.
Notes: A relatively small-sized species of Pangasius, commonly found in slow-flowing rivers, lakes, and reservoirs; it is also
commonly seen in the local markets.
Its long barbels (extending to, or beyond, the pectoralfin base), large eyes and numerous gill rakers (36–45) readily
distinguish Pangasius macronema from the other species of
Pangasius in the Mekong. A similar high-count of gill rakers
is also found in P. bocourti (p. 263), although the general
appearance is considerably different. Pangasius macronema
looks similar to, and may be confused with, Pseudolais pleurotaenia (next page) and the schilbid Laides longibarbis (p.
274), but Pseudolais pleurotaenia has a distinct keel on ventral
surface of abdomen (vs. ventral surface of abdomen smooth,
without a keel in P. macronema), and Laides longibarbis has
3 pairs of barbels (vs. 2 pairs). Rays of the anterior part of the
anal fin are elongated in males of P. macronema (see photo D).
Roberts & Vidthayanon (1991) listed a nominal species
Pangasius siamensis as a junior synonym of P. macronema,
but Rainboth (1996b: 155) suggested that these 2 appear to be
distinct. According to Rainboth (1996b), these 2 species differ
in coloration, the depth of body and number of gill rakers (i.e,
15–16 and 10–12 gill rakers on the upper arm of the first gill
arch in P. macronema and P. siamensis, respectively). Since the
issue is presumed to need more comprehensive research, these
2 are here tentatively treated as conspecific, following Roberts
& Vidthayanon (1991).

large eye
2 pairs of long barbels

C

36–45 gill rakers on outer
surface of first arch

D

37–45 gill rakers
on outer surface
of first arch

oral dentition

anterior part of anal fin
enlarged in males

air bladder (shown in white)

271

A) Marketed fish, not preserved (Vientiane, Laos, photo: KS); B) marketed fish (not preserved, Ubon Ratchathani, Thailand, photo: KS); C) CTU-P 3753 (photo: LXT); D) NUOL-P 543 (photo: VP)

A

A
Pseudolais pleurotaenia (Sauvage, 1878)

B

Family: Pangasiidae (FC: 158)
Size: 30 cm SL (Kottelat, 2001a: 134, as Pangasius pleurotaenia).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya, Meklong basins and peninsular Thailand.
Notes: A medium or relatively small-sized species of pangasiid
catfishes, found in large and midium-sized rivers.
Pseudolais has been considered as a junior synonym of
Pangasius by many researchers (e.g., Roberts & Vidthayanon,
1991). Based on their molecular analysis, Pouyaud et al. (2004)
recognized 4 genera within the Pangasiida (viz., Helicophagus,
Pangasianodon, Pangasius, and Pteropangasius), and placed
P. pleurotaenia in Pteropangasius together with P. micronema.
Ferraris (2007: 328) and Kottelat (2013c) also recognized 4
genera in the Pangasiidae, but regarded Pteropangasius as a
junior synonym of Pseudolais. However, none of these authors
provided any morphological characteristics to differentiate these
genera; namely, morphological diagnosis for Pseudolais has not
been well clarified.
Pseudolais pleurotaenia is readily distinguished from the
other pangasiids by having a distinct, sharp abdominal keel
from the anus to a vertical line through base of the pectoral
fin. Its rounded snout, deep body, very slender spinous rays of
the dorsal and pectoral fins and the short barbels are similar to
the only congener P. micronema, but the latter species lacks a
distinct keel before the pelvic-fin base. Pseudolais micronemus
(not shown in this book) was recorded from the Thai Mekong
by Roberts & Vidthayanon (1991, as Pangasius micronema);
subsequently Rainboth et al. (2012, pl. 45, fig. 939) showed a
photograph of P. micronema collected from Nong Khai, Thailand. During our field surveys in 2007–2013, we could not
examined any specimens of P. micronemus from the Indochinese
Mekong.

C

D

eye large
snout short
and rounded

E
barbels short, not
extending to, or slightly
beyond posterior margin
of eye

sharp abdominal keel

F
28–32 anal-fin rays

272

A) Marketed fish, not preserved (Stung Treng, Cambodia, photo: KS); B) IFREDI-P 722 (photo: PT); C) NUOL-P 3522 (photo: TP); D) IFREDI-P 3204 (photo: PT); E) IFREDI-P 4969 (photo: PT); F) NUOL-P uncatalogued (photo: VP)
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A local market at Stung Treng, Cambodia (photo: KS)

SCHILBIDAE

Laides longibarbis (Fowler, 1934)

B

Family: Schilbidae (FC: 157)
Size: 14.2 cm SL (Kottelat, 2001a: 130).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins.
Notes: A small sized, pangasiid-like catfishes, found in large
rivers.
Laides longibarbis is 1 of 2 Indochinese-Mekong species that
is placed in the family Schilbidae (sensu Ferraris, 2007), although
the monophyly of the family is doubtfulness (see column on p.
260). Note that Wang et al. (2016) and Li & Zhou (2018) assigned
Laides to the distinct family Ailiidae, together with Clupisoma
(below) and Ailia (not shown in this book).
Regarding the general appearance, L. longibarbis is similar to
the pangasiid Pangasius macronema (p. 271), a sympatric species.
However, like Clupisoma sinensis (below), L. longibarbis has
2 pairs of mandibular barbels (vs. single pair in all pangasiids).
Laides longibarbis has a total of 3 pairs of barbels on the head,
whereas there are 4 pairs in C. sinensis.
Until Ng's (1999d) review, Laides longibarbis was confused
with congener Laides hexanema, which is actually restricted to
the Sundaic region (viz., peninsular Malaysia, Java, Sumatra, and
Borneo) (Ng, 1999d).

nasal barbel
absent

C

2 pairs of barbels
underside of lower jaw

D

A) NUOL-P 3495 (photo: TP); B) NUOL-P 1301 (photo: VP); C) IFREDI-P 2921 (photo: PT); D) NUOL-P 1810 (photo: VP)

A

Clupisoma sinensis (Huang, 1981)
Family: Schilbidae (FC: 157)
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; Malay Peninsula.
Notes: A medium sized, slender pangasiid-like catfishes, found
in large rivers.
Clupisoma sinensis is one of 2 schilbeid fishes (sensu Ferraris, 2007) known from the Indochinese Mekong. See also
"Notes" of Laides longibarbis, above.

A
nasal barbel
present

B

C
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2 pairs of barbels
underside of lower jaw

A and B) IFREDI-P 6415 (photo: PT); C) IFREDI-P 6415 (photo: KS)

Size: 27 cm SL (Kottelat, 2001a: 130).

Marketed fish of Clupisoma sinensis (8 of IFREDI-P specimens, Stung Treng, Cambodia, photo: KS)

SCHILBIDAE
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ARIIDAE
Ariid catfishes
Catfishes of the family Ariidae are usually found around
brackish estuaries and adjacent coastal marine waters, and
are commonly called "Sea catfishes". In the Mekong Basin,
a few species (e.g., Cephalocassis borneensis and Hemiarius
verrucosus) also inhabit in the freshwater areas downriver of
Khone Falls in Laos, and several other species are commonly
sold at the local markets particularly in the coastal regions.
Ariid catfishes resemble the bagrid catfishes, but differ in
lacking nasal barbels (vs. present in the bagrid catfishes). Many
species of the ariid catfishes were hitherto recorded from the
Mekong, but, due to their taxonomic confusions and similarlooking appearance in many species, the ariid fauna in this
region must be reviewed based on the voucher specimens.
During our field surveys in 2007–2013, 8 of 9 species of the
ariid catfishes shown here were actually collected from the
Mekong; a number of additional species are expected to be
found in the estuaries and adjacent tidal areas.

nasal barbel absent

Ariid catfishes (pp. 276–281)
nasal barbel
present

Bagrid catfishes (pp. 282–293)

Cephalocassis borneensis (Bleeker, 1851)

A

Family: Ariidae (FC: 156)
Distribution: Mekong Basin in southern Laos (downriver of
Khone Falls), Thailand, Cambodia, and Vietnam; Chao Phraya
Basin and Sundaland.
Notes: A relatively small-sized species of ariid catfishes, found
in large rivers. It is one of 2 ariid species commonly found in
freshwater rivers of the Mekong (downriver of Khone Falls);
the other one is Hemiarius verrucosus (next page).
Cephalocassis comprises about 4 species from the fresh- or
brackish waters in South and Southeast Asia (Kailola, 2004;
Ferraris, 2007; Marceniuk & Menezes, 2007). Of these, C. borneensis is the only species known from the Mekong. As well as its
habitat in the freshwaters, its relatively small mouth. short and
rounded snout and relatively long base of the adipose fin make it
easy to distinguish C. borneensis from the other Mekong ariids.
Rainboth (1996b) and Vidthayanon (2008) listed 4 species
of Hemipimelodus, which is a junior synonym of Cephalocassis
(Kailola, 2004; Ferraris, 2007; Marceniuk & Menezes, 2007): H.
bicolor, H. borneensis (= Cephalocassis borneensis), H. daugueti,
and H. intermedius. Of these, H. bicolor and H. intermedius are
considered as possible synonyms of Arius maculatus (p. 280) and
C. borneensis, respectively, by Kailola (2004) and Marceniuk &
Menezes (2007). The other one, H. daugueti, was placed in the
other genus Cryptarius by Kailola (2004) (see next page).
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B
mouth opening
relatively narrow
snout short
and rounded

C

A and B) Marketed fish (not preserved, Bến Tre, Vietnam, photo: KS); C) CTU-P 5369 (photo: HVM)

Size: 21 cm SL (Kottelat, 2001a: 141).

ARIIDAE

Hemiarius verrucosus (Ng, 2003)
Family: Ariidae (FC: 156)

snout projecting
and shark-like

Size: 26.8 cm SL (Ng, 2003: 3, as Arius verrucosus).
Distribution: Mekong Basin in southern Laos (downriver of
Khone alls), Thailand, Cambodia, and Vietnam; Bangpakong
Basin.
Notes: A medium-sized species of ariid catfishes, found in large
freshwater rivers.
Hemiarius comprises 5 species, predominantly in the freshor brackish waters in South and Southeast Asia (Ferraris, 2007;
Marceniuk & Menezes, 2007). Of these, H. verrucosus is the only
species known from the Mekong. This species was misidentified
as H. stormii (e.g., Rainboth, 1996: 165, as Arius stormi [sic.];
Kottelat, 2001a: 141), which is actually restricted to the Sundaic
region (e.g., Sumatra and Borneo) (Ng, 2003c).
In addition to its habitat in freshwaters, its strongly depressed
head and well-projecting "shark-like" snout easily distinguish
H. verrucosus from the other ariid catfishes in the Mekong.
This species was originally described as a species of Arius (Ng,
2003c), but the generic assignment follows Ferraris (2007) and
Marceniuk & Menezes (2007).

teeth band
of upper jaw
exposed when
mouth closed

B

C

13–15 anal-fin rays

A) IFREDI-P 806 (photo: PT); B) IFREDI-P 539 (photo: KS); C) IFREDI-P 560 (photo: KS)

A

Cryptarius truncatus (Valenciennes, 1840)
Family: Ariidae (FC: 156)
Size: 42 cm TL (Marceniuk & Menezes, 2007: 57).

Notes: A medium-sized species of ariid catfishes, found in
estuaries and the lower reaches of large rivers and adjacent lakes.
Catfishes of Cryptarius is similar to Hemiarius verrucosus
(above) in having depressed head and narrowly pointed snout.
The snout of Cryptarius species, however, is not so projecting
and shark-like as in H. verrucosus.
Cryptarius is known to comprise 2 species, viz., C. truncatus
and C. daugueti (Kailola, 2004; Ferraris, 2007; Marceniuk &
Menezes, 2007), but the taxonomic status of one of these, C.
daugueti (originally described from Phnom Penh, Cambodia), is
not yet well explored. The specimen shown here was collected
from Cần Thơ, Vietnam; the identification of this as C. truncatus
is merely provisional. Vidthayanon (2008) reported both Arius
truncatus (= Cryptarius truncatus) and Hemipimelodus daugueti
(= Cryptarius daugueti) in his book of fishes of the Mekong
Delta, but his photographed specimen of the latter looks like a
species of Cephalocassis (possibly C. borneensis, left page).

head well-depressed
but not shark-like

teeth band of upper
jaw not exposed when
mouth closed
CTU-P 5431 (photo: LXT)

Distribution: Mekong Basin in Cambodia and Vietnam;
South and Southeast Asia.

20–25 anal-fin rays
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supraoccipital process
short and hemispherically
rounded (rather than
triangular)

A
Sciades sagor (Hamilton, 1822)

B

Family: Ariidae (FC: 156)
Size: 45 cm SL [Kailola, 1999: 1862, as Arius (Henimatichthys)
sagor].
Notes: A medium-sized species of ariid catfishes, found around
estuaries and the adjacent inshore waters.
This species has been placed in Arius (Rainboth, 1996b:
165; Vidthayanon, 2008:152) or Henimatichthys (e.g., Kailola,
1999: 1862, as subgenus of Arius; Ferraris, 2007: 45; Ng, 2012:
216). Its assignment to Sciades follows Marceniuk & Menezes
(2007), who regarded Henimatichthys as a junior synonym of
Sciades.
Five species of Sciades are known from the Indo-West
Pacific (Marceniuk & Menezes, 2007), and, of these, at least 2
species, S. sagor and S. sona, were recorded from the Mekong
(Rainboth, 1996b, as species of Arius; Vidthayanon, 2008, as
species of Arius). Sciades sagor has a rounded supraoccipital
process (vs. triangular in S. sona), 2 pairs of rounded (vs. a pair
of rouned + large triangular) patches of teeth behind the teeth
patch of the upper jaw, and many vertical light bands on the
body (vs. absent).

many vertical light bands
on body

D

C
2 pairs of rounded patches
of sharp teeth on roof of
buccal cavity just behind
tooth band of upper jaw
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A and B) Marketed fish (not preserved, Bến Tre, Vietnam, photo: KS); C) CTU-P 5369 (photo: HVM)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

A trawl boat at estuarine area in Bến Tre, Vietnam, where Osteogeneiosus militaris was
collected (photo: KS)

ARIIDAE

A

Osteogeneiosus militaris (Linnaeus, 1758)

B
A) CTU-P 1760 (photo: LXT); B, D, and E) CTU-P 1308 (photo: LXT); C) CTU-P 1924 (photo: LXT)

Family: Ariidae (FC: 156)
Size: 31 cm SL (Kailola, 1999: 1879).
Distribution: Mekong Basin in Vietnam; South and Southeast
Asia from India to Malaysia and Indonesia.
Notes: A medium-sized species of ariid catfishes, commonly
found around estuaries and adjacent inshore waters.
Osteogeneiosus is a monotypic genus, comprising O. militaris from the Indo-West Pacific (Kailola, 1999; Ferraris, 2007;
Marceniuk & Menezes, 2007). It is readily distinguished from
all the other ariid catfishes in the Mekong by having a pair of
long, stiff barbels.

E

C

a small black blotch at
distal part of adipose fin

D

a pair of long, stiff (bony) barbels
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Arius maculatus (Thunberg, 1792)
Family: Ariidae (FC: 156)
Size: 40 cm SL (Kailola, 1999: 1854).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

body silvery gray

large black spot
on adipose fin

a pair of oval patches of glanular teeth on roof of
buccal cavity well behind tooth band of upper jaw

CTU-P 1181 (photo: LXT)

Notes: A medium-sized species of ariid catfishes, found in/
around estuaries and adjacent inshore waters.
Arius maculatus is one of the most common species of the
ariid catfishes in the brackish estuaries and adjacent coastal
waters of the Vietnamese Mekong. Of the Mekong ariids with a
silvery gray body and a conspicuous black spot on the adipose
fin, A. maculatus is peculiar in having a pair of oval patches of
granular (non-pointed) teeth on the roof of the buccal cavity
well behind the tooth band of the upper jaw.

Arius venosus Valenciennes, 1840
Family: Ariidae (FC: 156)

golden sheen on
back and side

Size: 32 cm SL (Kailola, 1999: 1869).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
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eye large, its diameter
20.0–23.8% of HL

adipose fin with no
conspicuous black spot

CTU-P 1312 (photo: LXT)

Notes: A medium-sized species of ariid catfishes, found in/
around estuaries and adjacent inshore waters.
Arius venosus is similar to A. nenga (next page) in the shape
of the tooth band (a pair of triangular patches of sharp teeth
on the roof of the buccal cavity just behind the tooth band of
the upper jaw) and coloration (golden sheen over the back and
side), but it is distinguished by having larger eyes (its diameter
20.0–23.8% of head length vs. 14.3–18.2% in A. nenga), no
conspicuous black spot on the adipose fin (vs. present), and
moderately thick and granulated dorsal- and pectoral-fin
spines (vs. markedly thickened basally, compressed and very
granulated) (Kailola, 1999).

ARIIDAE

Arius nenga (Hamilton, 1822)
Family: Ariidae (FC: 156)
Size: 30 cm SL (Kailola, 1999: 1859).

Notes: A medium-sized species of ariid catfishes, found in/
around estuaries and the adjacent inshore waters.
Although Ferraris (2007) placed this species in Nemapteryx,
we tentatively follow the generic assignment to Arius by Marceniuk & Menezes (2007). Its golden sheen on the back and side,
a conspicuous large black spot on adipose fin, and thickened
and markedly granulated dorsal- and pectoral-fin spines easily
distinguish this species from the other ariids from the Mekong.
See also similar congener, Arius venosus (left page).

eye small, its
diameter 14.3–
18.2% of HL

CTU-P 5323 (upper photo: KS; middle and bottom photos: HVM)

Distribution: Mekong Basin in Vietnam; South and Southeast
Asia from India to Malaysia and Indonesia.

large black spot
on adipose fin

golden sheen on
back and side

Non-Mekong specimens, not preserved (Bangpakong River, Thailand, photo: KS)

Ketengus typus Bleeker, 1847
Family: Ariidae (FC: 156)
Size: 24 cm SL (Kailola, 1999: 1877).
Distribution: Mekong Basin in Vietnam; South and Southeast
Asia from India to Malaysia and Indonesia.
Notes: A medium-sized species of ariid catfishes, found at
brackish estuaries and the adjacent coastal waters.
Rainboth (1996) listed this species in his book of fishes of
the Cambodian Mekong, and Vidthayanon (2008) recorded this
species from the Mekong Delta with a note "Uncommon." No
specimens were collected in our field surveys in the Mekong
in 2007–2013. The photographed specimens shown here were
taken at Bangpakong River estuary in Thailand.
Ketengus is a monotypic genus, comprising K. typus from South
and Southeast Asia (Kailola, 1999; Ferraris, 2007; Marceniuk &
Menezes, 2007). It is readily distinguished from all other ariids in
the Mekong by having large eyes, a short and rounded snout, and
a series of incisor-like teeth on each jaw.

short and rounded snout

large eye
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BAGRIDAE
Bagrid catfishes
Catfishes of the family Bagridae are usually found in various
habitats of freshwater areas in the Mekong, except for Mystus
gulio (p. 289) that is commonly found in tidal estuaries and the
adjacent areas. The bagrids resemble the ariids (pp. 276–281),
but have a pair of nasal barbels (see red arrows in right photo).
The bagrids are highly esteemed as food fish throughout
the Indochinese Mekong. Large fish of Hemibagrus are seen
abandantly in the local markets, as well as small species of
Bagrichthys, Mystus, and Pseudomystus locally.

Pseudomystus siamensis (Regan, 1913)
Family: Bagridae (FC: 159)

A

Size: 15.0 cm SL (Kottelat, 2001a: 125).

Notes: A medium-sized species of bagrid catfishes, found in
rivers and hill streams.
Two similar-looking species of Pseudomystus are known
from the Indochinese Mekong: Pseudomystus bomboides (not
shown in this book) and P. siamensis. Both of these species
have a contrasted, vivid blackish banded pattern on the body
(may be indistinct in poor-condition specimens), and they are
readily distinguished from the other bagrid catfishes in the
Mekong. Pseudomystus siamensis is much more common than P.
bomboides, and can be distinguished from the latter by having
0–1 black band across each lobe of the caudal fin (vs. 2 black
bands on each lobe of the caudal fin in P. bomboides).
Rainboth (1996b: 140) recorded Pseudomystus stenomus (as
Leiocassis stenomus) from the Cambodian Mekong. Subsequently
Kottelat (2001a: 125) considered the records of P. stenomus
from Laos and adjacent regions was based on mis-identification
of P. bomboides. Although Rainboth (1996b) suggested that 5
additional species likely to occur in the Mekong, Ng & Siebert
(2005: 6) noted that only P. siamensis and P. bomboides are
known from north of the Indochina (as Thai Peninsula). Latter,
in the Indochinese Peninsula, only a single species, P. sobrinus,
was described from the coastal basins of central Vietnam (Ng &
Freyhof, 2005).

each caudal-fin lobe with or
without a single black band

B

vivid black banded
pattern on body

C

A) NUOL-P 3626 (photo: TP); B) IFREDI-P 2927 (PT); C) NUOL-P 105 (photo: VP)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.

Bagrichthys obscurus Ng, 1999
Size: 24.9 cm SL (Kottelat, 2001a: 122).

A

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A medium-sized species of bagrid catfishes, found in
large rivers.
Bagrichthys is similar to Pseudomystus by having short
barbels (shorter than head length), but has a long adipose fin
without a free posterior margin (vs. the fin is shorter in Pseudomystus) and dorsally-directed (vs. ventrally-directed) serrae on the
hind margin of the dorsal-fin spine (Ng, 1999b; Kottelat, 2001a).
Two species of Bagrichthys are known from the Mekong:
B. obscurus and B. majusculus (next page). These have been
confused with respective similar species in the Sundaic regions,
viz., B. macropterus and B. macracanthus (see Ng, 1999b, 2002).
See also "Notes" of B. majusculus.
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B
small mouth
short dorsal fin

C

short barbels (shorter
than head length)

long-based adipose fin

A–C) CTU-P 5380 [photos : KS (A and B) and HVM (C)]

Family: Bagridae (FC: 159)

BAGRIDAE
Family: Bagridae (FC: 159)

A

A) Marketed specimen, not preserved (Ratanakiri, Cambodia, photo: KS); B) IFREDI-P 1500 (photo: PT);
C) one of UNMF specimen (photo: KS)

Bagrichthys majusculus Ng, 2002
Size: 17.66 cm SL (Ng, 2002: 50).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A medium-sized species of bagrid catfishes, found in
large rivers.
Bagrichthys majusculus was confused with a similar-looking
congener B. macracanthus (e.g., Rainboth, 1996b; Kottelat,
2001a), which is actually restricted to the Sundaic region (Ng,
2002b). Bagrichthys majusculus differs from the only other congener from the Mekong, B. obscurus (left page), in having longer
dorsal fin, deeper body and vaguely-defined light banded pattern
on the body.

long dorsal fin
body relatively
deep

long-based adipose fin

C
B
short barbels (shorter
than head length)

Mystus bocourti (Bleeker, 1864)
Family: Bagridae (FC: 159)

Notes: A medium-sized species of bagrid catfishes, found in
large rivers and the adjacent lakes.
Its extremely long dorsal-fin spine readily distinguishes
this species from the other bagrid catfishes in the Mekong,
except for Bagrichthys majusculus (above). Based chiefly on
this character, this species was assigned to the other monotypic
genus Heterobagrus (e.g., Rainboth, 1996b: 140); we tentatively
follows Roberts' (1994a) generic assignment to Mystus.

long-based adipose fin
IFREDI-P 1844 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.

long barbels
extremely long
dorsal fin

Marketed fish of Mystus bocourti (red arrow) and similar congener M. singaringan (Yellow arrow)
(Ubon Ratchathani, Thailand, photo: KS)

Size: 20 cm SL (Kottelat, 2001a: 124).
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A
Mystus albolineatus Roberts, 1994

B

Family: Bagridae (FC: 159)
Size: 35 cm SL (Kottelat, 2001a: 124).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin.
Notes: A medium-sized species of bagrid catfishes, found in
large rivers and the adjacent lakes.
A distinct, narrow white midlateral stripe, edged dorsoventrally by dense accumulations of melanophores, is characteristic for this species within the genus. This white stripe is
usually still prominent in dried fish (see photo A, above). Nevertheless, a paler specimen may be difficult to separate from the
similar-looking congener M. singaringan (below), which is
chiefly distinguished by lacking the midlateral white stripe.

a distinct narrow white midlateral stripe
long-based adipose fin

C

long barbels

A) Dried fish (not preserved, Siem Reap, Cambodia, photo: KS); B and C) IFREDI-P 1804 (photo: PT)

BAGRIDAE

Mystus singaringan (Bleeker, 1846)
Family: Bagridae (FC: 159)
Size: 30 cm SL (Kottelat, 2001a: 124).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Sundaland.
Notes: A medium-sized species of bagrid catfishes, found in
large rivers.
Mystus singaringan is similar to M. albolineatus (above)
in general appearance, but can be distinguished by its plain
grayish body with no white stripe along the midlateral body (see
M. albolineatus, above).
According to Roberts (1992d, 1994), all records of the similarlooking congener Mystus cavasius from the Mekong-Chao Phraya
basins were based on misidentification of M. singaringan, M.
albolineatus, or M. rhegma (see also "Notes" of M. atrifasciatus,
p. 286). Mystus cavasius is actually restricted to the Indian
subcontinent from Pakistan to Myanmar (Roberts, 1994a).
plain graish, silvery gray
or brownish body

C
284

long barbels

NUOL-P 1069 (photo: VP)

long-based adipose fin

Marketed fish of Mystus singaringan (not preserved, Vientiane, Laos, photo: KS)

BAGRIDAE
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BAGRIDAE

Mystus atrifasciatus Fowler, 1937

B

Family: Bagridae (FC: 159)
Size: 12.6 cm SL (Kottelat, 2001a: 124).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins.
Notes: A relatively small-sized species of bagrid catfishes with
blackish stripes on the body, found in large rivers.
Three species of Mystus shown in this and next pages (viz., M.
atrifasciatus, M. multiradiatus, and M. mysticetus) share some
bold longitudinal blackish stripes on the body, and were confused
with Mystus vittatus until Roberts' (1992d) review; true M. vittatus
is actually restricted to the Indian subcontinent from Pakistan to
Bangladesh (Roberts, 1992c: 81). In addition, a rare species M.
rhegma, also known from the Mekong (Roberts, 1992d, 1994;
not shown in this book), has similar blackish stripes on the body.
Of these 4 Mekong species with blackish stripes, M. atrifasciatus
resembles M. rhegma by lacking the distinct black spot just behind
head (vs. present in M. multiradiatus and M. mysticetus). Mystus
atrifasciatus differs from M. rhegma in having 23–30 gill rakers
(vs. 19–22 in M. rhegma), 36–39 vertebrae (vs. 40–42), and the
base of the outer mandibular barbel that is slightly in front of a
vertical line through labial rictus (vs. slightly behind a vertical
line through labial rictus). According to Roberts (1992d), Smith's
(1945) Mystus cavasius (not of true M. cavasius, see "Notes" of
M. singaringan, p. 284) is considered to be M. rhegma.

C

3 bold blackish stripes
no conspicuous
black spot

D

23–30 gill rakers
on first arch
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relatively long-based
adipose fin

A) Freshly-collected fish, not preserved (KRatie, Cambodia, photo: KS); B) IFREDI-P 3200 (photo: PT); C) IFREDI-P 5245 (photo: PT); D) IFREDI-P 2641 (photo: PT)

A

BAGRIDAE
Mystus multiradiatus Roberts, 1992
Family: Bagridae (FC: 159)

A

Size: 12.8 cm SL (Kottelat, 2001a: 124).

Notes: A relatively small-sized species of bagrid catfishes,
found in large rivers; it appears to be less common that the other
2 striped congeners from the Mekong (viz., M. atrifasciatus and
M. mysticetus).
Of similar-looking striped species of Mystus in the Mekong
(see "Notes" of M. atrifasciatus, left page), M. multiradiatus
most closely resembles M. mysticetus (below) by having a conspicuous black spot just behind the head. It differs from M.
mysticetus in having longer-based adipose fin (much longer
than the anal-fin base vs. subequal to anal-fin base in M.
mysticetus), relatively fewer gill rakers (43–65 vs. 36–97), and
eyes located dorsolateral part of the head (vs. lateral side of
head).

eyes located dorsolateral of head

B

A) IFREDI-P 5212 (photo: PT); B) IFREDI-P 1805 (photo: PT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.

relatively long-based
adipose fin

a conspicuous
black spot

43–65 gill rakers
on first arch

3 bold blackish stripes

A

B

A) IFREDI-P 5454 (photo: PT); B) IFREDI-P 1802 (photo: PT); C) IFREDI-P 2801 (photo: PT)

Mystus mysticetus Roberts, 1992
Family: Bagridae (FC: 159)
Size: 13 cm SL (Kottelat, 2001a: 124).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin.
Notes: A relatively small-sized species of bagrid catfishes,
found in large rivers and the adjacent lakes; it is also commonly
seen at the markets.
Mystus mysticetus appears to be the most common striped
species of Mystus in the Mekong. Its combination of characters,
including 3 bold blackish stripes on the body, a conspicuous
black spot just behind the head, and a short-based adipose fin
(its base is subequal to anal-fin base in length), distinguishes M.
mysticetus from the other congeners in the Mekong.

a conspicuous
black spot
eyes located
lateral of head

short-based adipose fin

3 bold blackish stripes

C
36–97 gill rakers
on first arch
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BAGRIDAE
A

Mystus velifer Ng, 2012

B

Family: Bagridae (FC: 159)
Size: 14.48 cm SL (Ng, 2012: 59).

Notes: A relatively small-sized species of Mystus, found in the
lower reaches of rivers and adjacent lakes. In the Indochinese
Mekong, this species was mis-identified as Mystus wolffii or
its junior synonym M. armiger (e.g., Smith, 1945; Kottelat,
1989a; Rainboth, 1996b; Vidthayanon, 2008); true M. wolffii
is actually restricted to the southern Malay Peninsula (north to
Songkhla Lake) and Borneo (Ng, 2012).
Its plain silvery body and short-based adipose fin resemble
those of Mystus gulio (next page), possibly found sympatrically
in the Mekong Basin of Vietnam and southern Cambodia.
Mystus velifer differs from M. gulio in having much longer
maxillary barbel, extending to, or beyond, the caudal peduncle
(vs. not reaching to the caudal peduncle in M. gulio).
Rainboth (1996b: 144) showed "Mystus sp. cf. wolffi" [sic.]
from the Cambodian Mekong, in addition to his "M. wolffi"
[sic.]. According to Rainboth, his M. sp. cf. wolffi differs from
his M. wolffi by having more gill rakers on the first gill arch
(9–16+29–39 vs. 7–9+18–23 in his M. wolffi). Ng (2012),
however, synonymized both of these species of Rainboth (1996)
with M. velifer, and gave the gill raker counts of this species as
4–8+15–22=22–29.
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body plain silvery or golden,
brownish dorsally

base of adipose fin short

C
maxillary barbel very long,
extending to, or beyond,
caudal peduncle

A and C) CTU-P 4425 [photo: KS (A) and LXT (C)]; B) CTU-P 4443 (photo: LXT)

Distribution: Mekong Basin in Cambodia and Vietnam; Chao
Phraya, Bang Pakong, Mae Khlong, and Tapi basins and Malay
Peninisula (southward to Songkhla Lake).

A slow-flowing turbid river at Sóc Trăng, Vietnam, where Mystus gulio was collected (photo: KS)

BAGRIDAE

Mystus gulio (Hamilton, 1822)

A

Family: Bagridae (FC: 159)
Size: 45 cm TL (Kottelat et al., 1993: 66).
Distribution: Mekong Basin in Cambodia and Vietnam; South
and Southeast Asia.

B

body plain silvery or golden
short-based adipose fin

D

C
maxillary barbel short, not
extending to caudal peduncle
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A) CTU-P 1257 (photo: LXT); B & C) CTU-P 1502 (photo: LXT); D) CTU-P 1258 (photo: LXT)

Notes: A small to medium-sized species of Mystus, found in the
lower reaches of rivers. In the Vietnamese Mekong, this species
is fairly common in mangrove canals and associated ponds.
Mystus gulio resembles M. velifer (left page), the latter
of which is also commonly found in the lower reaches of the
Mekong, and shares the short-based adipose fin and plain silvery
coloration of body. The former, however, has a much shorter
maxillary barbel not reaching the caudal peduncle (vs. reaching
to, or beyond, the caudal peduncle in M. velifer) and a smaller
adipose fin (vs. slightly larger). Some color variants are found in
M. gulio from the Mekong (see photographs shown here), and
it may suggest the necessity of taxonomic review of catfishes
currently identified as M. gulio in the Indochinese Mekong.

BAGRIDAE

Hemibagrus filamentus (Fang & Chaux, 1949)

B

Family: Bagridae (FC: 159)
Size: 42 cm SL (Ng & Kottelat, 2013c: 238).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam.
Notes: A moderately large-sized species of Hemibagrus, found
in large rivers and the adjacent lakes.
Hemibagrus resembles Mystus (pp. 283–289), but has a well
depressed head with a flat or gently convex interobital region
(Mo, 1991; Ng & Kottelat, 2013c).
Ng & Rainboth (1999) reviewed the taxonomy of Hemibagrus from the Indochina, and recognized 3 similar-looking
species in this region: H. filamentus, H. spilopterus, and H. cf.
nemurus. Subsequently Ng and Kottelat (2013c) regarded the
Ng & Rainboth's Hemibagrus cf. nemurus as conspecific with
H. spilopterus (see "Notes" of H. spilopterus, next page). All of
these were frequently misidentified as H. nemurus, an allopatric
species actually restricted to Java (Ng & Kottelat, 2013c).
Hemibagrus filamentus can be distinguished from H. spilopterus by having dorsal fin reaching beyond the origin of the
adipose fin when adpressed (vs. not or just reaching in H. spilopterus) and a shorter distance between the dorsal and adipose fins
(7.7–10.9% vs. 10.8–17.6%) (Ng & Kottelat, 2013c). A juvenile
shown here (photo F) was collected from the Nam Ngum River (a
tributary of the Mekong at middle Laos) in early October.

C

D

dorsal fin reaching
beyond origin of
adipose fin

head well
depressed

G
E
distance between dorsal to
adipose fins relatively short,
7.7–10.9% of SL
juvenile

F
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A) IFREDI-P 2378 (photo: PT); B) IFREDI-P 1900 (photo: PT); C) NUOL-P 2744 (photo: TP); D) IFREDI-P 5253 (photo: PT); E) NUOL-P 1819 (photo: KS); F) NUOL-P 108 (photo: KS); G) marketed fish, not preserved (An Giang, Vietnam, photo: KS)

A

BAGRIDAE

Hemibagrus spilopterus Ng & Rainboth, 1999

B

Family: Bagridae (FC: 159)
Size: 50 cm SL (Ng & Kottelat, 2013c: 248).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Dong Nai, Chao Phraya, Bang Pakong, and Mae Khlong
basins.
Notes: A moderately large-sized species of Hemibagrus, found
in the lower reaches of rivers and the adjacent lakes; it is commonly sold at the local market.
Hemibagrus spilopterus is similar to sympatric congener H.
filamentus (left page) in general appearance, but differs in having
the dorsal fin not or just reaching to the origin of adipose fin
when adpressed (vs. reaching beyond the adipose-fin origin) and a
longer distance between the dorsal and adipose fins (10.8–17.6%
vs. 7.7–10.9%) (Ng & Rainboth, 1999; Ng & Kottelat, 2013c).
Hemibagrus spilopterus was described by Ng & Rainboth
(1999) based on the Mekong specimens with a conspicuous
black spot edged by white posteriorly (like the specimens in
photos A, B, C, and E). Ng & Rainboth (1999) also reported
an additional similar-looking species Hemibagrus cf. nemurus,
which is merely distinguishable from H. spilopterus by having
a slightly longer adipose fin with no distinct black spot (like
specimens in photos D, F, and G), from the Indochinese region;
subsequently Kottelat (2001a) concured with Ng & Rainboth's
(1999) identification. In their revision of Hemibagrus, however,
Ng & Kottelat (2013) pointed out the variability of the intensity
of the black spot at the adipose fin, and concluded that Ng &
Rainboth's H. cf. nemurus is conspecific with H. spilopterus.
Note that previous records of Hemibagrus nemurus (or Mystus nemurus) from the areas outside of Java, including the Indochinese region (e.g., Kottelat, 1989a; Rainboth, 1996), were
based on misidentification of some of the other 4 similar-looking
species (Ng & Kottelat, 2013c). In the case of the Indochinese
region, these are H. spilopterus and/or H. filamentus.

C

D

dorsal fin not or just
reaching to origin of
adipose fin
head well
depressed

E

distance between dorsal to
adipose fin relatively long,
10.8–17.6% of SL

G

F
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A) IFREDI-P 2377 (photo: PT); B) IFREDI-P 1798 (photo: PT); C) IFREDI-P 5328 (photo: PT); D) NUOL-P 2590 (photo: TP); E) CTU-P 594 (photo: LXT); F) NUOL-P 1052 (photo: VP); G) one of UNMF specimens, just after collected (photo: KS)

A

BAGRIDAE
A

B

Family: Bagridae (FC: 159)
Size: 71 cm SL (Kottelat, 2001a: 122).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin and Sundaland.
Notes: A large species of Hemibagrus, found in large rivers;
it is esteemed as food fish, but appears to be less common than
the other large-sized congener, Hemibagrus wychioides (next
page) in the Mekong.
Hemibagrus wychii is distinguished from the other Mekong
bagrids by having dark gray or blackish body and fins, and
narrow white leading edges of the fins. Its broad and heavily
depressed head is similar to that of H. wyckioides (rather than
H. filamentus and H. spilopterus, pp. 290–291), but has a stout
dorsal-fin spine with serrations along the posterior margin (vs.
poorly ossified with no serrations along the posterior margin
in H. wyckioides) and non-reddish fins (vs. dorsal, pectoral,
pelvic, anal and caudal fins are reddish orange).

head, body and fins blackish
head heavily
depressed

dorsal-fin spine stout, with
10 or more serrations on
posterior edge

C

Marketed fish of Hemibagrus wyckii (indicated by yellow arrows) and H. wychioides (red arrows)
(Vientiane, Laos, photo: KS)

leading edges of petoral, pelvic, anal,
adipose and caudal fins whitish
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A and C) IFREDI-P 703 (photo: PT); B) marketed fish, not preserved (Vientiane, Laos, photo: KS)

Hemibagrus wyckii (Bleeker, 1858)

BAGRIDAE
A

Hemibagrus wyckioides (Fang & Chaux, 1949)
Family: Bagridae (FC: 159)
Size: 130 cm TL (Ng & Kottelat, 2013c: 279).

Notes: A large species of Hemibagrus, found in large rivers; it
is highly esteemed as food fish, commonly seen at markets.
Its characteristic coloration, including reddish orange fins
and white barbels, and a poorly-ossified dorsal-fin spine with no
serration on the posterior edge readily differentiate H. wickioides
from the other Mekong species of the Bagridae. Hemibagrus
wychioides resembles H. microphthalmus (known from Salween,
Irrawaddy and Sittang basins of Myanmar) and H. maydelli
(India) in general appearance including the poorly-ossified dorsal
spine with no serrations along the posterior margin, but is readily
distinguished from the latter 2 by having reddish fins (vs. grayish
in H. microphthalmus) and a grayish body (vs. olive green in H.
maydelli) (Ng & Kottelat, 2013c).

B
head and body grayish dorsally
head heavily
depressed

dorsal-fin spine poorly ossified with
no serrations on posterior edge

C

barbels white

A) NUOL-P 5187 (photo: TP); B and D) marketed fish, not preserved (Stung Treng, Cambodia, photo: KS); C) IFREDI-P2845 (photo: PT).

Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia; Chao Phraya Basin.

fins reddish orange

D

C
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An upland, swift stream at Kratie, Cambodia, where Amblyceps serratum was collected (photo: KS)

AMBLYCIPITIDAE
Torrent catfishes

Amblyceps serratum Ng & Kottelat, 2000
Family: Amblycipitidae (FC: 135)

South and Southeast Asia including Indochina, whereas the
other 2 are known from East Asian countries. The Indochinese
species of Amblyceps were reviewed by Ng & Kottelat (2000),
who recognized species from the Mekong; both of these 2 are
shown below.

A
(photo: TP); C) one of IFREDI-P specimens (photo: KS); D) NUOL-P 4895 (photo: CG)

Catfishes of the family Amblycipitidae inhabit swift upland
streams, but, due to their cryptic habit, these are seldom seen
in the field.
The Amblycipitidae comprises 3 genera, viz., Amblyceps,
Liobagrus and Xiurenbagrus. Amblyceps is distributed in

Size: 8.3 cm SL (NUOL-P 4896).
Distribution: Mekong Basin in Laos and Cambodia.

Amblyceps mucronatum Ng & Kottelat, 2000

4–9 distinct serrations
on posterior margin of
pectoral-fin spine

B

C
10 or 11 anal-fin rays

A and C) NUOL-P 2611

Notes: A small-sized species of catfishes, found in swift streams
with gravel and/or pebble bottoms. Due to its cryptic habit,
this fish is rarely seen in the field without the use of the electric
shocker (fish stunner).
Fishes of Amblycipitidae, commonly known as torrent catfishes, have similar-looking appearances, including 4 pairs of
barbels, minute eyes, smooth and thick skin covering body
and fins, a low adipose fin, and, in many species, plain body
coloration tinged with reddish orange or brown. Of the 3 genera
of the family, Amblyceps is only genus known from India to
Indochinese Mekong. Many of Amblyceps have a deeply forked
caudal fin, and are readily separated from the other 2 genera
(Liobagrus and Xiurenbagrus) with rounded, truncated or weakly
emarginated caudal fin. See more details on the Amblycipitidae in
Chen & Lundberg (1995), Ng & Kottelat (2000a) and Ng (2001b,
2005).
Two species of Amblyceps, viz., A. serratum and A. mucronatum, are known from the Indochinese Mekong (Ng & Kottelat,
2000), and can be separated one another by the number of analfin rays (10–11 in A. serratum vs. 13–15 in A. mucronatum) and
serration of pectoral-fin spine (present vs. absent). These 2 species
had been confused with the Indian species A. mangois (e.g.,
Kottelat, 1989a; Rainboth, 1996) until Ng & Kottelat's (2000a)
review.

D
A

Family: Amblycipitidae (FC: 135)
Size: 7.3 cm SL (Kottelat, 2001a: 138).
Distribution: Mekong Basin in northeastern Thailand and
Cambodia; Salween and Irrawaddy basins.
pectoral-fin spine without serrations
on posteror margin
body plain brownish

A and B) IFREDI-P 3231 (photo: PT); C) IFREDI-P 3232 (photo: PT)

Notes: A small-sized species of catfishes, found in swift streams
with gravel and/or pebble bottoms. Due to its cryptic habit, this
fish is rarely seen, like the other Mekong congener.
Amblyceps mucronatum resembles only congener in the Mekong Basin, A. serratum (above), in general appearance, but has
more anal-fin rays and no serrae on the posterior margin of the
pectoral-fin spine.
Amblyceps mucronatum was first described from the Mekong
Basin in northeastern Thailand and the adjacent Salween Basin.
Subsequently, Kottelat (2001a) suggested the possible occurrence of this species from the Laotian Mekong. Ng (2005) also
recorded this species from the Irrawaddy Basin of Myanmar. The
photographed specimens shown here were collected from small
streams of the Mekong Basin in Pailin, westernmost of Cambodia. Considering its wide and unusual distribution pattern, Ng
(2005: 247) suggested that A. mucronatum currently recognized
possibly represents more than one species.

B
13–15 anal-fin rays

C
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AKYSIDAE
Akysid catfishes
Family Akysidae comprises small, cryptic-colored catfishes,
usually found in swift streams and rivers. The akysid catfishes
have small eyes, four pair of barbels, a distict adipose fin, and
thick leathery skin with tubercles. They are similar to sisorid
catfishes (pp. 300–303), but differs in having strong, pungent
venomous spine on the dorsal and pectoral fins. Due to its
small size, the akysid catfishes are rarely seen in the markets.
Two genera of the Akysidae are found in the Mekong:
Akysis and Pseudobagarius. The Indochinese species of the
family was revised by Ng & Kottelat (1998), and subsequently
Ng & Kottelat (2000), Ng and Rainoth (2005), Ng & Sabaj
(2005), and Ng (2011) described additional species from this
region. Of the 9 species of akysid catfishes currently known
from the Indochinese Mekong, 6 are shown in this book.

Pseudobagarius inermis (Ng & Kottelat, 2000)
Family: Akysidae (FC: 136)

A

Size: 3.5 cm SL (Kottelat, 2001a:140, as Akysis inermis).
Distribution: Mekong Basin in Laos and northern and western
Cambodia.
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B

light-yellow snout with a sharp
and contrasted posterior edge

C

no distinct serrae on posterior
edge of pectoral-fin spine

D
E

?variant

A) NUOL-P 4463 (photo: TP); B–D) NUOL-P 1908 (photo: KS); E) NUOL-P 2618 (photo: TP)

Notes: A medium-sized species of akysid catfishes, found in
swift streams with sandy or pebbly bottoms. This species was first
described by Ng & Kottelat (2000, as Akysis inermis) from Xe
Banghiang and Xe Kong drainages (tributaries of the Mekong)
of southern Laos. We found this species also from northern Laos
(Luang Prabang Province) and northern Cambodia (Ratanakiri
and Kratie provinces). In a small stream in Cambodia shown in p.
294, P. inermis was collected with 2 other akysid catfishes, viz.,
Akysis varius and A. bilustris.
Pseudobagarius was described by Ferraris (2007) based on
the pseudobagarius group of Akysis of Ng & Kottelat (1998).
Pseudobagarius differs from Akysis in having: upper jaw noticeably overhanging the lower jaw (vs. slightly overhanging or
having a uniform margin with the lower jaw in Akysis); relartively
large nares that are closely situated together, separated only by
base of nasal barbel (vs. relatively small and located further apart,
with a distance between the base of the nasal barbel and anterior
naris); and a forked caudal fin (vs. emarginate or truncate) (Ng &
Kottelat, 1998, 2000; Ferraris, 2007).
Of 14 species of Pseudobagarius (Ferraris, 2007; Ng & Kim,
2008), 5 species are known from the Indochinese Mekong: P.
filifer, P. inermis, P. nitidus, P. similis, and P. subtilis; all these
Mekong species except for P. nitidus (known only by a single
specimen from southern Laos) and P. subtilis (northern Laos and
northern Thailand) are shown in this book. In addition to these
Indochinese species, P. sinensis is known from the Chinese
(Yunnanese) Mekong, and P. hardmani and P. leucorhynchus are
known from the neighboring Chao Phraya Basin (Ng & Kottelat,
1998, as species of Akysis; Chu et al., 1999, as species of Akysis;
Ferraris, 2007).
Pseudobagarius inermis has a light-yellow snout with a
sharp and contrasted posterior edge, and is readily differentiated
from all other congeners except for P. leucorhynchus. Its general
appearance (e.g., relatively deep body and broad head) is similar
to P. leucorhynchus, but lacks serrae on the posterior edge of the
pectoral-fin spine (vs. 4–6 small serrae present in P. leucorhynchus) (Ng & Kottelat, 2000, as species of Akysis).

AKYSIDAE
Pseudobagarius similis (Ng & Kottelat, 1998)
Family: Akysidae (FC: 136)

A

Size: 5.1 cm SL (Ng & Rainboth, 2005: 41, as Akysis similis).
Distribution: Mekong Basin in Vietnam.

Pseudobagarius filifer (Ng & Rainboth, 2005)

3 conspicuous chocolate brown saddle-like blotches
on body (may be less
contrasted in large
specimens)

B

interorbital space narrow,
its width 1.7–2.3 times
longer than eye diameter

A) CTU-P 21 (photo: KS); B & C) CTU-P 2027 (photo: KS)

Notes: A medium-sized, slender species of akysid catfishes,
found in the lower reaches of large rivers with turbid waters.
Rainboth's (1996b: 159) "Akysis sp. cf. macronema" from the
Cambodian Mekong is identical to this species (Ng & Kottelat,
1998: 1074).
Pseudobagarius similis was described based on small specimens (11.8–38.4 mm SL) from the Mekong in southern Vietnam
by Ng & Kottelat (1998, as Akysis similis). Ng & Rainboth (2005,
as Akysis similis) subsequently reported larger specimens (largest
specimen, 51.0 mm SL), and noted, "Akysis similis appears to
be one of the largest species of Akysis." During our surveys
in 2007–2013, we collected many specimens of this species
from Vietnamese Mekong by trawls, but all of these were small
(largest specimen examined, 31 mm SL); of these, several
females have swollen belly with developed eggs in their ovary
(see photo B). Pseudobagarius similis can be separated from a
similar sympatric congener P. filifer (below) by having narrower
interorbital space, larger eye, and fewer vertebrae. Its brownish
blotches on the head and body are typically more sharp and
contrasted than P. filifer, but, according to Ng & Rainboth
(2005), the color pattern of P. similis is less contrasted in larger
specimens (> 32 mm SL).

dorsal
view of head
body slender

C

31–34 vertebrae

A

Family: Akysidae (FC: 136)
Size: 5.01 cm SL (Ng & Rainboth, 2005: 37, as Akysis filifer).
Distribution: Mekong Basin in Cambodia and Vietnam.

B

interorbital space wide,
its width 4.3–5.9 times
longer than eye diameter

C

A and D) IFREDI-P 3532 (photo: PT); B) CTU-P 1953 (photo: KS); C) CTU-P 681 (photo: KS)

Notes: A medum-sized, slender species of akysid catfishes,
found in the lower reaches of large, slow-flowing turbid rivers.
Pseudobagarius filifer was described based on a single large
specimen (50.1 mm SL) from the Tonle Sap River of Cambodia
by Ng & Rainboth (2005, as Akysis filifer). According to Ng
& Rainboth (2005: 37 and 39), P. filifer can be distinguished
from the other all congeners by having extremely elongate
first pectoral-fin ray. A combination of an elongated snout (its
length in 28% of head length) and well-defined rows of enlarged
elongated-tubercles on body is also unique for P. filifer within the
genus, except for 2 Mekong congeners, viz., P. subtilis (known
from nothern Laos and northern Thailand) and P. sinensis (Yunnan,
China).
During our field surveys in 2007–2013, we collected 2 distinct
species of Pseudobagarius in the Vietnamese Mekong. One
of these is P. similis (above), and the other one, having wider
interorbital space (photo B), smaller eyes, and higher count of
vertebrae, can be identified as P. filifer. In addition, a single
specimen collected from Prey Veng of southern Cambodia (photos
A and D) is also tentatively identified as P. filifer here. In these
specimens, the pectoral-fin elongation (defined as a diagnostic
character for P. filifer by Ng & Rainboth, 2005) is not obvious,
but, given consideration to the smaller size of our specimens (< 41
mm SL) compared to the holotype (50.1 mm SL), the elongation
of the pectoral-fin ray may be found in the large specimens. No
other charactersistics differentiating P. filifer from the similar
congener P. subtilis were shown by Ng & Rainboth (2005), but
we tentatively identify our Cambodian and Vietnamese specimens
as P. filifer (rather than P. subtilis), judging from the collecting
localities.

dorsal view of head
body slender

34–37 vertebrae

D
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AKYSIDAE
Akysis varius Ng & Kottelat, 1998
Family: Akysidae (FC: 136)

A

Size: 3.2 cm SL (Kottelat, 2001a: 140).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

A swift stream in Kratie, Cambodia, where some species of akysid catfishes were collected (photo: KS)
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B

some patches of
light coloration

C

caudal fin obliquely
truncated

D

?variant

A and C) IFREDI-P 6425 (photo: KS); B) NUOL-P 1222 (photo: KS); D) NUOL-P 615 (photo: KS)

Notes: A small species of Akysis, found in fast-flowing rivers
and streams with sandy or pebbly bottoms. The photograph below
shows a typical habitat of A. varius in Cambodia; in this place, A.
varius was collected, together with Pseudobagarius inermis (p.
296) and a similar congener A. bilustris (next page).
Of the 2 genera of Akysidae known from the Mekong, Akysis
differs from the other one, Pseudobagarius (pp. 296–297), in
having: upper jaw slightly overhanging or a uniform margin
with the lower jaw (vs. upper jaw noticeably overhanging the
lower jaw in Pseudobagarius); relatively small nares located
further apart one another, with a distance between the base of
the nasal barbel and the anterior naris (vs. nares relatively large
and situated close together, separated only by the base of nasal
barbel); and an emarginated or truncate caudal fin (vs. forked)
(Ng & Kottelat, 1998, showing Pseudobagarius as a subgroup
of Akysis, named "pseudobagarius group"; Ferraris, 2007).
Five species of Akysis are known from the Mekong Basin
(Ng & Kottelat, 1998; Ng & Rainboth, 2005; Ng, 2011): A.
bilustris (next page), A. brachybarbatus (not shown in this
book; known from Yunnan, China), A. ephippifer (next page),
A. fuliginatus (not shown in this book; known only from Stung
Treng, Cambodia), and A. varius. Of these, A. varius resembles
A. fuliginatus with its truncate (vs. emarginate in the other 3
species) caudal fin, but differs in having a dark brown body
with some patches of light coloration (vs. uniform dark brown
color in A. fuliginatus) and a more slender caudal peduncle (its
depth 6.5–9.3% of SL vs. 10.1–10.5% in A. fuliginatus) (Ng &
Rainboth, 2005). Rainboth's (1996: 158) "Acrochordonichthys
sp. cf. rugosus" is identical with A. varius (Ng & Rainboth,
1998: 1093).

AKYSIDAE
Akysis ephippifer Ng & Kottelat, 1998
Family: Akysidae (FC: 136)

A

Size: 3.8 cm SL (Ng & Kottelat, 1998: 1079).
Distribution: Mekong Basin in Cambodia.

Akysis bilustris Ng, 2011

4–5 serrae on posterior edge
of pectoral-fin spine

caudal fin emarginate

B

pectoral fin not reaching to
pelvic-fin base when adpressed

IFREDI-P 3134 (photo: PT)

Notes: A medium-sized species of Akysis, found in fast-flowing
streams with sandy, pebbly and/or gravel bottoms. Akysys ephippifer seems to be currently known only from the Mekong Basin
of Cambodia. Vidthayanon (2008: 142) listed A. ephippifer from
the Mekong Delta, and noted that this fish is found in "Mekong
and southeast Thailand to western Cambodia"; however, the
fish shown by him (Vidthayanon, 2008: 143, fig. 192) has an
obliquely truncate caudal fin, and can be identified as A. varius
(rather than A. ephippifer as in his identification). Rainboth's
(1996: 159) "Akysis variegatus" from the Cambodian Mekong is
not that of Bleeker (1846), but is identical to A. ephippifer (Ng &
Kottelat, 1998: 1078). The photographed specimen shown here
was collected from Ratanakiri Province of northern Cambodia.
Akysis ephippifer is one of 3 Mekong species of Akysis with an
emarginate caudal fin (Ng, 2011); the other 2 are A. brachybarbatus (not shown in this book; known from the Yunnanese
Mekong) and A. bilustris (below). Akysis ephippifer differs from
A. brachybarbatus in having 4–5 serrae on the posterior edge
of the pectoral-fin spine (vs. no serrae in A. brachybarbatus),
and from A. bilustris in having shorter pectoral fin (not reaching
the pelvic-fin base vs. reaching to, or overlapping, the pelvic-fin
base in A. bilustris), a longer adipose fin (length of its base 18.6–
25.9% of SL vs. 14.3–18.3%), and higher count of vertebrae (33
vs. 30–31) (Ng & Kottelat, 1998; Ng, 2011).

33 vertebrae

A

B

Family: Akysidae (FC: 136)
Size: 2.7 cm SL (Ng, 2011: 62).
Distribution: Mekong Basin in southern Laos and Cambodia.

caudal fin weakly
emarginate

C

pectoral fin reaching to, or
overlapping, pelvic-fin base
when adpressed

A–C) IFREDI-P 6424 (photo: PT); D) IFREDI-P 2805 (photo: PT)

Notes: A small species of Akysis, found in fast-flowing streams
with sandy, pebbly and/or gravel bottoms. Akysis bilustris was
first described based on 8 small specimens (22.9–27.2 mm SL)
from Xe Kong drainage in Attapeu Province of southern Laos
by Ng (2011). The photographed specimens shown here were
collected from Kratie (photos A–C) and Kampong Thom (photo
D) provinces, Cambodia. The photograph of the collecting
locality in Kratie is shown in p. 294; in this place, A. bilustris
was collected together with 2 other akysids, viz. Pseudobagarius inermis (p. 296) and Akysis varius (p. 298).
Akysis bilustris is similar to A. ephippifer (above) in general
appearance including an emarginate caudal fin, a moderately
slender body, 2–5 serrae on the posterior edge of the pectoral-fin
spine, and a dark brown body with some irregular light colored
saddle-like patches. According to Ng (2011), A. bilustris differs
from A. ephippifer in having: a longer pectoral fin, reaching to,
or overlapping, the base of the pelvic fin (vs. not reachinig in A.
ephippifer); a shorter adipose fin (length of its base 14.3–18.3%
of SL vs. 18.6–25.9%); and fewer vertebrae (30–31 vs. 33).
Despite its small body size, Akysis bilustris has a strong,
pungent venomous spines on the dorsal and pectoral fins as in
the other congeners. If a person is stung by these spines, he/she
may feel a severe pain for a while. Special attention must be
taken when catching the akysid catfishes.

30–31 vertebrae

D ?variant
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SISORIDAE
Sisorid catfishes
Catfishes of the family Sisoridae are found in rivers and streams
in South and Southeast Asian countries; many of small species
inhabit swift mountain streams with rocky bottoms. In general
apeparance, sisorids (in particular the small specimen) are
similar to the akysid catfishes (pp. 296–300), but the spinous
dorsal-fin ray is absent or weak (vs. dorsal-fin spine is strong
and pungent in the akysids). Some genera have a particular
adhesive apparatus on the ventral surface of the belly.
Four genera (Bagarius, Glyptothorax, Oreoglanis, and
Pseudecheneis) and about 15 species of the sisorid catfishes are
known from the Indochinese Mekong. Of these, 7 species of all
genera except for Oreoglanis are shown in this book.

Glyptothorax laosensis Fowler, 1934
Family: Sisoridae (FC: 137)

A

Size: 10.8 cm SL (Kottelat, 2001a 136).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia; Chao Phraya Basin.

G

adhesive apparatus on
ventral surface of belly
comprising radiating
skin folds (true of
all Glyptothorax)

B

body blackish brown, with a narrow
yellowish midlateral stripe

C

D

E

F
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A) Freshly-collected fish, not preserved (Kratie, Cambodia, photo: KS); B and C) IFREDI-P 6438 (photo: KS); D–G) NUOL-P 1881 (photo: KS)

Notes: A medium-sized species of Glyptothorax, found in
fast-flowing streams with rocky bottoms.
Of 4 genera of sisorid catfishes from the Indochinese Mekong,
Glypthothorax is similar to Pseudecheneis by having adhesive
apparatus on the ventral surface of the belly (vs. absent in Bagarius) and non-rounded pectoral and pelvic fins (vs. rounded in
Oreoglanis). Glyptothorax differs from Pseudecheneis in having
adhesive apparatus comprising radiating (rather than transverse)
skin folds. Five species of Glyptothorax are known from the
Indochinese Mekong, and, of these, 4 are shown in this book.
Glyptothorax laosensis is unique within the genus from the
Indochinese Mekong by having blackish or blackish brown body
with a narrow midlateral yellowish stripe. The stripe is, however,
occasionally indistinct in specimens with darkened coloration, and
the fish may be confused with the similar congener G. zanaensis
(see photograph of G. zanaensis, e.g., fig. 383 of Kottelat, 2001a:
137). Actually, a photographed specimen (see photos B, C, and an
aquarium photograph, above) had no yellowish stripe when it was
collected from a stream in Kratie, Cambodia; the photographs
shown here, taken after one-day of keeping in aquarium, represent
a brighter coloration with a conspicuous midlateral stripe.

SISORIDAE
Glyptothorax lampris Fowler, 1934
Family: Sisoridae (FC: 137)

A

Size: 6.5 cm SL (Kottelat, 2001a: 136).

Notes: A relatively small-sized species of Glyptothorax, found
in fast-flowing streams and rivers with rocky and/or gravel
bottoms.
Glyptothorax lampris has a brownish body with 3 irregular
saddle-like dusky blotches, connected by a narrow dark midlateral
stripe. Specimens with numerous dark speckles may be difficult to
distinguish from the heavily mottled specimen of G. fuscus (below).

caudal-fin deeply forked

B

D
body brownish with 3 irregular saddlelike dusky blotches, connected by a
narrow dark midlateral stripe

C

E
Glyptothorax fuscus Fowler, 1934

A) IFREDI-P 5680 (photo: PT); B) IFREDI-P 3113 (photo: PT); C and D) NUOL-P 1836 (photo: KS)

Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin and southeastern Thailand.

A

Family: Sisoridae (FC: 137)
Size: 12.1 cm SL (Kottelat, 2001a: 136).

Notes: A medium-sized species of Glyptothorax, found in fastflowing streams and rivers with rocky and/or gravel bottoms.
Glyptothorax fuscus has a yellowish or pale brown body with
indistinct saddle-like dusky blotches below the first dorsal and
adipose fins. In addition, numerous dusky speckles are sometimes
found on the body, and, in such fish, G. fuscus may be difficult to
distinguish from a variegated specimen of G. lampris (above).

B

D

body yellowish or pale brown with 3 indisinct,
irregular saddle-like dusky blotches (may be
quite obscure)

C

E
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A) NUOL-P 1911 (photo: KS); B) IFREDI-P 3095 (photo: PT); C–E) NUOL-P 1910 (photo: KS)

Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia; Chao Phraya Basin.

SISORIDAE
Glyptothorax macromaculatus Li, 1984
Family: Sisoridae (FC: 137)

A

Size: 14.7 cm SL (Kottelat, 2001a: 138).

Notes: A relatively large-sized species of Glyptothorax, found
in fast-flowing streams with rocky and/or gravel bottoms.
Glyptothorax macromaculatus is distinguished from the other
congeners in the Indochinese Mekong by having deep caudal
peduncle and a large triangular dark brown blotch at caudal-fin
base.

caudal peduncle deep

B

D

distinct, large triangular dark brown
blotch at caudal-fin base

E

Pseudecheneis sympelvicus Roberts, 1998
Family: Sisoridae (FC: 137)

C

A) NUOL-P 4489 (photo: TP); B) NUOL-P 3785 (photo: TP); C–E) NUOL-P 3036 (photo: TP)

Distribution: Mekong Basin in China (Yunnan) and northern
Laos.

A

Size: 5.5 cm SL (Kottelat, 2001: 138).
Distribution: Mekong Basin in Laos (middle Nam Theum
and upper Nam Ngum basins).

B

C

E
D

pelvic fins fused
medially

adhesive apparatus on ventral surface of belly
comprising transverse skin folds
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A and B) NUOL-P 5287 (photo: TP); C–E) 5272 (alcohol-preserved specimen, photo: KS)

Notes: A small-sized species of sisorid catfishes, found in rocky
riffles in mountain streams. The photographed specimens shown
here were collected from the upper Nam Ngum Basin in Xiangkhouang, Laos.
Pseudecheneis is unique within the Sisoridae by having an
adhesive apparatus, comprising transversely-arranged skin folds (vs.
radiately arranged in similar-looking Glyptothorax, see close-up
photograph of the ventral surface of the head and body on p. 300)
on the ventral surface of the belly. Pseudecheneis sympelvicus is
the only species of the genus known from the Indochinese Mekong.
In Yunnanese Mekong, at least 2 species of Pseudecheneis, viz.,
P. immaculatus and P. sulcatoides, were recorded (Zhou et al.,
2008). These Yunnanese species are readily distinguished from P.
sympelvicus by having widely-separated pelvic fins (vs. pelvic fins
fused medially in P. sympelvicus).

SISORIDAE
Family: Sisoridae (FC: 137)

A

Size: 20 cm SL (Kottelat, 2001a: 135).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia; south and southeast Asia.
origin of adipose fin behind a
vertical through anal-fin origin

B

origin of pelvic fin before a vertical through
posteriormost of dorsal-fin base

C

A

Bagarius yarrelli (Sykes, 1839)
Family: Sisoridae (FC: 137)
Size: 140 cm SL (Kottelat, 2001a: 136).

origin of adipose fin above anal-fin origin

B

A) IFREDI-P 6411 (photo: PT); B) NUOL-P 3523 (photo: TP); C) IFREDI-P 545
(photo: KS)

Notes: A small-sized species of Bagarius, found in fast-flowing
rivers with rocky bottoms. Like the congener B. yarrelli (above),
this fish is commonly seen in the local markets; however, Rainboth (1996b: 160) noted, "the meat spoils rapidly and can cause
illness."
Catfishes of Bagarius are the largest member of the Sisoridae
(Ng & Kottelat, 2000), with no adhesive apparatus on the ventral
surface of the belly. Bagarius comprises 4 similar-looking
species from South and Southeast Asia (Roberts, 1983; Ng &
Kottelat, 2000), and, of these, 3 are known from the Mekong: B.
bagarius, B. suchus, and B. yarrelli. Bagarius bagarius differs
from B. suchus in having deeper body and no blotch on the
midlateral body between the 2 blackish saddles below the dorsal
and adipose fins (vs. body is more compressed, with a distinct
blackish blotch between the 2 blackish saddles below the dorsal
and adipose fins in B. suchus), and from B. yarrelli in having:
origin of the pelvic fin before a vertical through posteriormost
of dorsal-fin base (vs. below or behind a vertical line through
posteriormost point of dorsal-fin base in B. yarrelli); and origin
of the adipose fin before a vertical line through anal-fin origin (vs.
above the anal-fin origin) (Roberts, 1983; Ng & Kottelat, 2000;
Kottelat, 2001a).

Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia; South and Southeast Asia.
Notes: A large species of Bagarius, found in large rivers. See
also "Notes" on the similar congener B. bagarius, above.
Many fish of Bagarius (probably B. yarrelli), sold at
a local market (Ratanakiri, Cambodia, photo: KS)

origin of pelvic fin below or behind a vertical
through posteriormost of dorsal-fin base

C

Non-Mekong specimen
(Chao Phraya, Thailand,
UNMF 8624, photo: CG)

Bagarius suchus Roberts, 1983
Family: Sisoridae (FC: 137)
Size: 70 cm SL (Kottelat, 2001a: 135).
Distribution: Mekong Basin in Laos and Thailand; Chao
Phraya Basin.
Notes: A large species of Bagarius, found in large rivers. See
also "Notes" on the similar congener B. bagarius, above. The
specimen shown here was collected from Chao Phraya Basin.

A) IFREDI-P 6410 (photo: PT); B) NUOL-P 1054 (photo: VP); C) NUOL-P 3925 (photo: TP)

Bagarius bagarius (Hamilton, 1822)

head and body greatly
depressed (see similar
congeners, above)

blackish blotch between saddles
below dorsal and adipose fins

303

LORICARIIDAE

Pterygoplichthys disjunctivus (Weber, 1991)

B

Exotic

Family: Loricariidae (FC: 134)
Size: 51.5 cm SL (Gibbs et al., 2013).
Distribution: Mekong Basin in Thailand, Cambodia, and
Vietnam (all introduced); originally distributed in Madeira
drainage of Brazil and Bolivia, and introduced elsewhere in
Southeast and East Asian countries.
Notes: A non-native, medium-sized species of suckermouth
armored catfishes, found in lowland rivers, canals and associated swamps, and is sometimes abundant in polluted waters
of the Vietnamese Mekong; it is also commonly seen in the
aquarium fish trade.
Fishes of the family Loricariidae, commonly known as
suckermouth armored catfishes, are native to middle snd south
Americas. They have a body covered by bony plates and a flaplike, papillose lower lip; many of the loricariids are popular as
aquarium fish. At least a single species, Pterygoplichthys disjunctivus was established in natural waters of the Vietnamese
Mekong. Rainboth et al. (2012) reported 2 loricariids, Hypostomus plecostomus and Pterygoplicththys pardalis in their article on
fishes of the "Greater Mekong Ecosystem," with a note, "Aquarium trade import established in Thailand"; they provided a
photograph of the latter only (Rainboth et al., 2012, pl. 42, fig.
866), that the fish was collected from the non-Mekong Basin
(Bangkok, Thailand). Note that Kottelat (2013c: 215) also
reported H. plecostomus from the inland waters of Southeast Asia
(as an introduced fish), but noted, "most mentions of this species
probably refer to species of the genus Pterygoplichthys." Pterygoplichthys pardalis and P. multiradiatus were also recorded from
northern and southern Vietnam, respectively (Levin et al., 2008).
The species identification follows Weber (1991, as species
of Liposarcus) and Page & Robins (2006). Pterygoplichthys
disjunctives resembles P. pardalis and P. multiradiatus, but
has coalesced blackish spots on the dorsal side of the body (vs.
uncoalesced in P. multiradiatus), and coalesced dark markings
to form a vermiculate pattern on the ventral surface of the body
(vs. discrete spots in P. pardalis).
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coalesced blackish spots
on dorsal side of body
10–14 dorsal-fin rays

C

body covered
with bony plates
coalesced blackish spots to
form a vermiculated pattern
on ventral surface of body

D

lower lip semicircular
flap-like and papillose

E

A) Freshly-collected fish, not preserved (Cần Thơ, Vietnam, photo: KS); B) CTU-P 2090 (photo: LXT); C and D) CTU-P 1285 (photo: LXT); E) one of CTU-P specimens (photo: KS)

A

Freshly-collected fish, not preserved (Cần Thơ, Vietnam, photo: KS)

LORICARIIDAE
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Local fishermen on bank of Mun River, a large tributary of the Mekong (Ubon Ratchathani, Thailand, photo: KS)

OSMERIFORMES / SALANGIDAE
OSMERIFORMES – freshwater smelts
Classification of the osmeriform fishes is in a state of flux, and
drastic changes are still being made to the phylogenetic hypotheses even in the recent yearas. For example, following the
phylogenetic hypothesis proposed by Johnson & Patterson (1996),
Nelson (2006) placed the salangid fishes in the tribe Salangini
of the osmerid subfamily Osmerinae, together with Mallotus
villosus (Capelin). However, recent analyses of molecular phylogeny (e.g., Li et al., 2010) contradict Nelson's classification
within the Osmeriformes, and the Salangidae is currently
accepted as a distinct family by many researchers. Within the
Osmeriformes, only the single family Salangidae was recorded
from the Mekong; the occurrence, however, probably represents
the result of introduction from the non-Mekong Basin of China.
The Salangidae comprises small paedomorphic fishes, having

a soft, elongate and transparent body (which turns to whitish
immediately after death); due to its general appearance, the
salangid fishes are commonly called "noodlefishes". Many of
the salangid fishes occur in the brackish estuaries and adjacent
freshwater areas or shallow coastal waters in the East Asian
countries, but some are restrictedly found in freshwaters through
all life stages. This family was revised taxonomically by Roberts
(1984), but his Salangidae contained Sundasalanx, which is
now regarded as a clupeid genus (see p. 68). Subsequenly the
intrafamilial classification was modified by Zhang et al. (2007)
and Fu et al. (2012). Seven genera and 20 species are currently
recognized in the Salangidae, and, of these, at least a single
species, Neosalanx brevirostris, is found in the Indochinese
Mekong, which was probably introduced.

A

Neosalanx brevirostris (Pellegrin, 1923) Exotic
Family: Salangidae (FC: --)
Size: 8.5 cm SL (Kottelat, 2001a: 143, as Neosalanx sp.).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, and Cambodia (probably introduced from non-Mekong
Basin of China to the Yunnanese Mekong, and then widespread
in the other countries).
Notes: A medium-sized species of noodlefish, found in slowflowing, medium to large freshwater rivers.
Referring to W. J. Rainboth's personal communication, Kottelat
(2000b: 88) reported a species of Neosalanx from the Bokeo Province
of Laos, and suggested its possible introduction upriver in the basin
in China. Subsequently Kottelat (2001a: 143) noted, "as Neosalanx
taihuensis has been widely introduced in China, its presence in
the Mekong Basin in northern Laos would not be impossible."
The photographed specimens shown here were collected from
Savannakhet of Laos (photos A and B) and of Kandal of Cambodia (C).
During our field surveys in 2007–2013, we collected many
specimens of noodlefishes from the Mekong Basin in southern Laos
(Savannakhet Province), Thailand (Ubon Ratchathani Province),
and Cambodia (Kandal Province); in particular, it appears to be
established and commonly captured in the Mun River (a tributary
of the Mekong) around Ubon Ratchathani, Thailand (C. Grudpan,
pers. obs.). Its relatively short snout and ca. 57 vertebrae indicate
that it can be identified as Neosalanx brevirostris of Roberts (1984).
Roberts' N. brevirostris contains Neosalanx tangkahkenii (as
Protosalanx tangkahkenii) and N. taihuensis (as N. tangkahkenii
taihuensis) as junior synonyms. In their taxonomic review of the
salangid fishes, Zhang et al. (2007) recognized that N. tangkahkeii

snout relatively
short and pointed

small but distinct
adipose fin

B
57 total vertebrae

C

as valid, and N. taihuensus (as well as N. pseudotaihuensis) is a
junior synonym of N. tangkahkeii. They, however, did not state
about taxonomic status on N. brevirostris, and thus we do not follow
their decision here. Note that Fu et al. (2012) regarded Neosalanx
as a synonym of Protosalanx.
Neosalanx brevirostris is an important fish in freshwater
fisheries in China (Liu, 2001, as N. taihuensis; Zhao et al., 2008,
as N. taihuensis), and, as noted by Kottelat (2000b: 88, 2001a:
143, as N. taihuensis), it was artificially introduced to many places
of China since 1980's (Liu et al., 2000, as N. taihuensis; Liu, 2001,
as N. taihuensis).
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A and B) NUOL-P 1384 (photo: KS); C) IFREDI-P 3771 (photo: PT)

body elongate, subtransparent when alive
(turned to be whitish immediately after death)

AULOPIFORMES / SYNODONTIDAE
AULOPIFORMES – lizardfishes and allies

Harpadon nehereus (Hamilton, 1822)
Family: Synodontidae (FC: 187)

actually, fishes of the latter genus are found in the Mekong
estuaries. Its unique appearance (particularly in the strange
"face") is readily distinguished Harpadon from the other
Mekong fishes.

A

Size: 40 cm SL (Russell, 1999: 1936).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of Harpadon, found in coastal
waters with muddy bottoms; it also commonly enters brackish
estuaries. The dried fish of Harpadon nehereus is very common
in the delta region of Vietnam (see photograph below), and is
almost always seen at the local market; freshly-collected fish are
also common in the market around the coastal region (photo E).
Harpadon comprises about 4 species, and 3 of them are
known from the western Pacific. Vidthayanon (2008: 284)
recorded 2 species of Harpadon, viz., H. nehereus and H.
translucens, from the Mekong Delta, but the record of the latter
needs confirmation; H. translucens was previously known only
from Papua New Guinea and northern Australia (e.g., Russell,
1999). Harpadon nehereus is readily distinguished from H.
translucens by having much longer pectoral fin, extending to,
or beyond, a vertical line through dorsal-fin origin (vs. much
shorter, reaching well before a vertical line through dorsal-fin
origin in H. translucens).

eye small
jaws large, extending
posteriorly well
beyond a vertical
through eye

B

body compressed

C

pectoral fin long,
reaching to, or beyond,
a vertical through dorsalfin origin

Dried fish of Harpadon nehereus (Cần Thơ, Vietnam, photo: KS)

E
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D

young

A–C) CTU-P 5218 (photo: HVM); D) CTU-P 1298 (photo: LXT); E) marketed fish (Bến Tre Province, Vietnam, photo: KS)

Most of the aulopiform fishes inhabits marine waters, including
the deep-seas. Within the Aulopiformes, only a few species
of the family Synodontidae can enter brackish estuaries. Such
examples include some species of Synodus and Harpadon;

GADIFORMES – cods and allies
Many of the gadiform fishes inhabits in marine waters, including
the deep-seas, and only a few is found in fresh- and/or brackish
waters. Fishes of the Bregmacerotidae, known as codlets, are not
the exception; they are typically found in coastal and oceanic

waters, and rarely enter estuaries (Iwamoto, 1999). The famiy
comprises a single genus Bregmaceros. During our field surveys,
at least a single species of Bregmaceros was collected from the
Mekong Delta in Vietnam.

dorsal, pectoral , and caudal fins black
(at least in larger specimen)

Bregmaceros mcclellandi Thompson, 1840
Family: Bregmacerotidae (FC: 201)
Size: 8.5 cm SL (Torii et al., 2003: 130).

B

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively large-size species of codlets, found in coastal
marine waters; it is also known to enter into inland waters (e.g.,
Kottelat, 2013c). The photographed specimens shown here were
collected from a river around Cù Lao Dung Island of the Mekong
Delta in Sóc Trăng, Vietnam.
Iwamoto (1999) listed 7 species of Bregmaceros found in
Western Central Pacific: B. japonicus, B. lanceolatus, B. mcclellandi, B. nectabanus, B. neonectabanus, B. pescadorus, and B.
rarisquamosus. Subsequently Torii et al. (2004), who recognized
17 described species in the genus in the world, added a new
species B. pseudolanceolatus from Indo-West Pacific (East China
Sea to Bay of Bengal). Of these, only a single species B. mcclellandi was listed by Kottelat (2013c) in his catalog of the fishes
of the inland waters of Southeast Asia; Rainboth et al. (2012)
showed 4 species (B. japonicus, B. mcclellandi, B. pseudolanceolatus, and B. rarisquamosus) in the book of the fishes of their
"Greater Mekong Ecosystem," where does not only include The
Mekong Basin, but also the entire region directly affected by the
Mekong (e.g., adjacent areas of South China Sea).
Bregmaceros mcclellandi is one of the species of the genus
with black colored dorsal, pectoral, and caudal fins, and differs
from the other similar-colored congeners, B. japonicus and B.
lanceolatus, by having higher counts of pectoral and caudal-fin
rays and vertebrae (vs. fewer in B. japonicus) or slightly forked
caudal fin (vs. pointed or rounded in B. lanceolatus) (Torii et
al., 2003, 2004). Note that, as shown by Torii et al. (2003), the
fins are less pigmented or unpigmented in smaller specimens in
B. mcclellandi (see photo D, 4.0 cm SL).

first dorsal fin composed of
a single ray on top of head

C

pelvic-fin rays
slender and
filamentous

D

young

in smaller specimen,
fins much less pigmented
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A–C) An alcohol fixed/preserved specimen, one of CTU-P specimen (photo: KS); D) a alcohol-fixed/preserved specimen, one of CTU-P specimen (photo: KS)

A

BATRACHOIDIFORMES / BATRACHOIDIDAE
BATRACHOIDIFORMES – toadfishes
Batrachoidiformes comprises only a single family Batrachoididae.
The family includes 3 subfamilies, viz., Batrachoidinae, Porichthyinae, and Thalassophryninae; these subfamilies, except for the
Batrachoidinae, are known only from the Americas. In Western
Central Pacific, 7 species of the Batrachoidinae are known
(Greenfield, 1999).

Most of the toadfishes of the Batrachoidinae are similarlooking, drab-colored fishes, having a broad and depressed
head with numerous short barbel-like dermal processes, pelvic
fins in front of the pectoral-fin base, 3 strong spines on the first
dorsal fin, and no scales on the body (some have small cycloid
scales).

A

Allenbatrachus grunniens (Linnaeus, 1758)
Family: Batrachoididae (FC: 226)
Size: 19.1 cm SL (Greenfield, 1999: 2001).

tip of anterior orbital
cirrus pointed (vs.
with 4 or more
rounded tips in
A. reticulatus)

Distribution: Mekong Basin in Vietnam (and ?Cambodia);
Indo-West Pacific.
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B
3 strong dorsal-fin spines

26–30 lower lateral-line pores

C
16–17 anal-fin rays
no pore at upper
part of inner side of
pectoral-fin base (see
also Batrachomoeus
trispinosus, next page)

C

inner side of pectoral fin

of the head (vs. absent), 14–15 anal-fin rays (vs. 16–17), and 33–
37 lower lateral-line pores (vs. 23–30) (Greenfield, 1997, 1999).

A and D) CTU-P 5385 (photo: KS); B and C) CTU-P 1537 (photo: LXT)

Notes: A medium-sized species of toadfishes, found in brackish
estuaries and the adjacent freshwater areas of large rivers; it
appears to be the most common toadfish species in the Mekong.
At least 3 species of toadfishes are known from the Mekong
(e.g., Rainboth et al., 2012: 75): Allenbatrachus grunniens, A.
reticulatus, and Batrachomoeus trispinosus. Allenbatrachus resembles Batrachomoeus in general appearance, but lacks a pore at
the upper part of the pectoral-fin axil (inner side of the pectoralfin base) (vs. a pore is present in Batrachomoeus). Although we
failed to confirm Allenbatrachus reticulatus during our field
surveys in this region in 2007–2013, A. reticulatus can be distinguished from the congener A. grunniens by having blunt and
rounded teeth on the jaws (vs. teeth are pointed in A. grunniens)
and an anterior orbital cirrus with 4 or more rounded tips (vs. tip
pointed) (Greenfield, 1997, 1999).
Rainboth (1996b: 170) also recorded the other toadfish Halophryne diemensis from the Mekong, and noted, "fairly common in
the tidally influenced part of the lower Mekong." His record of H.
diemensis needs confirmation; actually, latter he did not include
the record of H. diemensis in the annotated list on fishes of the
"Greater Mekong Ecosystem" (Rainboth et al., 2012). Halophryne
diemensis is similar to fishes of Allenbatrachus in having no pore
at the inner side of the pectoral-fin axil, but has non-projecting
lower jaw (vs. slightly projecting beyond the upper jaw in Allenbatrachus), distinct longitudinal skin ridges on the dorsal surface

BATRACHOIDIDAE
A

Batrachomoeus trispinosus (Günther, 1861)

B

Family: Batrachoididae (FC: 226)
Distribution: Mekong Basin in Vietnam (and ?Cambodia);
Western Pacific.
Notes: A medium-sized species of toadfish, found in reefs and
brackish estuaries; also commonly seen in fish tanks of seafood
restaurants in Vietnam and Cambodia. The photographed specimens shown here were taken from the fish tank of a restaurant
in Cần Thơ, Vietnam.
Batrachomoeus trispinosus is readily distinguished from
the other toadfishes in the Mekong by having a small pore at
the upper part of pectoral-fin axil (inner side of pectoral-fin
base) (see photo E). See also similar-looking, common toadfish
Allenbatrachus grunniens, left page.

3 strong dorsal-fin spines

C

a small pore (shown
as red circle) at upper
part of inner side of
pectoral-fin base

pectoral and caudal fins with
a distinct dark-barred pattern

D
E

17–20 anal-fin rays
inner side of pectoral fin
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A and D) CTU-P 4088 [photo: KS (A) and LXT (D)]; B, C, and E) CTU-P 4087 [photo: LXT (B and C) and KS (E)]

Size: 26.2 cm SL (Greenfield, 1999: 2002).

MUGILIFORMES / MUGILIDAE

Fishes of the Mugiliformes, comprising only a single family
Mugilidae, are silvery active swimmers, and are commonly
found in coastal marine waters, brackish estuaries and adjacent
freshwaters from temperate to tropical regions worldwide.
Most of the mugilid fishes have a moderately elongated
and subcylindrical body, small and terminal mouth, 2 wellseparated dorsal fins, 4 slender pungent spines of the first
dorsal fin, pectoral fin high on the body, pelvic fin behind a
vertical line through base of the pectoral-fin, 1 spine and 5
segmented rays of the pelvic fin, and medium to large scales
on the head and body. Due to their great similarities in general
appearance, species identification of the mugillid fishes are
difficult for non-specialists. The details of jaws and scales, and
development of an adipose eyefold are useful for identifying
genera/species of the mugilid fishes.
Generic classification of the mugilid fishes follows Senou
in Nakabo (1993, 2000, 2002) rather than Durand et al. (2012).
For example, according to Senou, well-known genera Liza and
Valamugil are considered to be junior synonyms of Chelon and
Moolgarda, respectively, and Ellochelon is a distinct genus.
Senou's classification (in Nakabo, 2002) was subsequently largely
supported by recent molecular analysis (Durand et al., 2012).
Ghasemzadeh et al. (2004) described a new genus Paramugil,
and placed 2 species (P. georgii and P. parmatus) in the genus.
Their decision was, however, not supported by the molecular
phylogeny (Durand et al., 2012). On some discrepancies in the
genus-level classification between Senou in Nakabo (1996, 2000,
2002) and Durand et al. (2012), see "Notes" of Chelon subviridis
(p. 313) and Moolgarda perusii (p. 314).
Vidthayanon (2008) recorded the following 11 species of
the mugilid fishes from the Mekong Delta: Chelon parmata,
Chelon subviridis, Chelon planiceps (as C. tade), Ellochelon
vaigiensis, Moolgarda cunnesius, Mo. ophuysenii (as ophuyseni),
Mo. pedaraki, Mo. perusii, Mo. seheli, Mo speigleri, and Mugil
cephalus. One of these, Mo. ophuysenii, was regarded as a junior
synonym of Mo. cunnesius by Harrison & Senou (1999), and,
thus, the number of mugilid species hitherto recorded from the

Ellochelon vaigiensis (Quoy & Gaimard, 1825)
Family: Mugilidae (FC: 245)

Non-Mekong specimens of mullets (Bangpakong, Thailand, photo: KS)

MUGILIFORMES – mullets

Mekong is 10. Kottelat (1989a) also recorded Chelon melinoptera
(as Liza melinoptera) from the Mekong, but the record is not
included here; he noted that the mullet's systematics is "very
confused and most of the records need confirmation." Six of
these 10 species (viz., C. parmata, C. subviridis, E. vaigiensis,
Mo. cunniseus, Mo. pedaraki, and Mo. perusii) were collected
from the Mekong during our field surveys in 2007–2013; in
the Mekong, all these mullets were restrictedly found in the
Vietnamese region. In addition to these 6 species, Mo. seheli and
Mu. cephalus are also shown in this book, based on non-Mekong
specimens (from Phú Quốc Island and Hồ Chí Minh, Vietnam).

A

Size: 60 cm TL (Harrison & Senou, 1999: 2094, as Liza vaigiensis).
Notes: A medium-sized species of mullets, commonly found
in shallow coastal marine waters; it frequently enters brachish
estuaries in particular in the early-life stages (juveniles and
young). Ellochelon vaigiensis is not so common in the Mekong,
but the young fish are sometimes sold at local markets around
the coastal region.
Ellochelon vaigiensis is a characteristic species, which is
readily distinguished from the other Mekong mullets by having
blackened pectoral fin, a short and deep caudal peduncle, and a
truncate caudal fin tinged with yellow or yellowish orange. Its
blackened pectoral fin and yellowish caudal fin are vivid even
in small specimens, and the identification is very easy.
This species was frequently assigned to Chelon (or its
synonym, Liza) (e.g., Harrison & Senou, 1999), but Senou in
Nakabo (2002) regarded Ellochelon as a distinct genus, comprising only a single species E. vaigiensis.
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pectoral fin blackened

B

caudal fin truncate, tinged with
yellow or yellowish orange

A) CTU-P 4585 (photo: HVM); B) CTU-P 4584 (photo: HVM)

Distribution: Mekong Basin in Vietnam; Indo-Pacific.

MUGILIDAE
Chelon subviridis (Valenciennes, 1836)
Family: Mugilidae (FC: 245)

A

Size: 40 cm SL (Harrison & Senou, 1999: 2093, as Liza subviridis).
Distribution: Mekong Basin in Vietnam; Indo-Pacific.

B

maxilla relatively stocky,
curved sigmoidally

C

anteroventral edge of
preorbital kinked

head (when
mouth opens)

ventral part of maxilla exposed
when mouth closed (vs. usually
concealed in similar genus
Moolgarda, pp. 314–315)

adipose eyefold
well-developed,
covering about
1/3 to 1/2 of iris

D

body depth at origin of 1st
dorsal fin 22–30% of SL

body depth at origin of
anal fin 21–26 % of SL

E

F
313

A & E) CTU-P 2484 (photo: LXT); B) CTU-P 4969 (photo: HVM); C) one of CTU-P collection (Bến Tre, Vietnam, photo: KS); D) CTU-P 1433 (photo: LXT); F) CTU-P 2310 (photo: LXT)

Notes: A medium-sized species of mullets, commonly found in
shallow coastal marine waters, brackish estuaries and adjacent
freshwater areas. This is the most common species of the mugilids found in the Vietnamese Mekong, and abundantly found
particularly in the brackish estuaries.
Chelon is similar to Moolgarda and Mugil in general appearance, but differs in having a kinked anteroventral edge of the
preorbital (vs. slightly concave or nearly straight in Moolgarda
and Mugil), maxilla relatively stocky and curved sigmoidally,
with its posteroventral part that is visible when the mouth is
closed (vs. maxilla slender and straight or weakly curved, with
its posteroventral part not clearly visible when the mouth is
cloesd in Moolgarda and Mugil), and ctenoid scales with a nonmembranous hind margin (vs. with a membranous hind margin
in Moolgarda) (see also p. 317).
The genus-level classification follows Senou in Nakabo (1993,
2000, 2002), who regarded the genus Liza as a junior synonym
of Chelon. Based on the molecular phylogeny, Durand et al.
(2012) concurred Senou in Nakabo (1993, 2000, 2002) on the
Chelon-Liza synonymy. Durand et al. (2012), however, applied
the generic name Planiliza for the Indo-West Pacific subclade,
whereas Chelon for the Atlantic and Mediterranean subclade.
Since these 2 subclades form a single clade (see figs 1–2 of
Durand et al., 2012), we here lump these together into a single
genus Chelon, as Senou in Nakabo (1993, 2000, 2002) did. The
third subclade (named as a new genus Parachelon by Durand et
al., 2012), composed of a single species grandispuamis, is a sister
group of Chelon + Planiliza of Durand et al. (2012), and thus can
be also placed in Chelon herein recognized; actually, for example,
Harrison (2016) assigned the species to Chelon (as Liza), together
with the species of Chelon of Durand et al. (2012).
Of the 3 species of Chelon hitherto recorded from the Mekong
(viz., C. parmata, C. planiceps, and C. subviridis), C. subviridis
is distinguished from the other 2 by having moderately slender
body, and its depth at origin of anal fin is 21–24% (perhaps
up to 26%) of SL (vs. 29–33 and 19–20 in C. parmata and C.
planiceps, respectively) (Harrison & Senou, 1999, as species of
Liza). Chelon subviridis is also similar to C. macrolepis and C.
melinoptera, the other common Indo-Pacific species expected
(but not yet recorded) from the Mekong estuaries, but has a
more-developed adipose eyefold, covering 1/3 to 1/2 of iris in
specimens larger than 10 cm SL (vs. absent or poorly developed
as a narrow rim around the eye in the latter 2 species).
Considerable variations in the head and body shape (e.g.,
shape of snout and body depth) and coloration are found within
the Mekong specimenes of Chelon subviridis (see photographs).
According to the key to species of mullets in the Western-Central
Pacific region by Harrison & Senou (1999, as a species of Liza),
however, all of these specimens can be identified as C. subviridis;
this identification was provisionally confirmed by H. Senou
(Kanagawa Prefectural Museum of Natural History, Odawara,
Japan), although he also suggested that these specimens possibly
contain more than a single species.

MUGILIDAE
Chelon parmata (Cantor, 1849)
Family: Mugilidae (FC: 245)

A

Size: 30 cm TL (Harrison & Senou, 1999: 2093, as Liza parmata).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A relatively small-sized species of mullets, found in
shallow coastal marine waters and brackish estuaries. The
photographed specimen shown here is a small young, collected
from a mangrove creek at Bạc Liêu, Vietnam.
Its extremely deep body readily distinguishes Chelon parmata
from the other mugillids in the Mekong. Chelon melinoptera,
which is also expected from the Mekong (but not yet recorded
there), may have a similar deep body (depth at anal-fin origin
23–29% of SL), but differs in having more gill raker counts
(45–59 vs. 30–45 in C. parmata) (Harrison & Senou, 1999).
Based on the phylogenetic analysis of morphological characters, Ghasemzader et al. (2004) placed 2 mullet species in their
new genus Paramugil; these are P. parmatus and P. georgii (known
only from Australia). However, recent molecular analysis did not
agree with their classification; for example, in the phylogenetic
tree made by Durand et al. (2012), P. parmatus is deeply nested
within the Indo-Pacific clade of their Planiliza + Chelon. We thus
assign this species to Chelon (see also "Notes" of C. subviridis, p.
313).

Moolgarda perusii (Valenciennes, 1836)
Family: Mugilidae (FC: 245)
Size: 25 cm TL (Harrison & Senou, 1999: 2106, as Valamugil
perusii).

body depth at origin of 1st
dorsal fin 30–37% of SL

body depth at origin of
anal fin 29–33 % of SL

CTU-P 2561 (photo: LXT)

adipose eyefold
absent or poorly
developed as
rim around eye

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
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A

distinct dark spot at dorsal
end of pectoral-fin base
origin of second dorsal fin well behind
a vertical through anal-fin origin

B

31–35 longitudinal scales
second dorsal and anal fins
well scaled on almost all
parts (see text)
16 circumpeduncular scales

C

small young

CTU-P 4548 (photo: HVM); B) CTU-P 4547 (photo: HVM); C) CTU-P 3087 (photo: LXT).

Notes: A relatively small-sized species of mullets, found in shallow coastal marine waters and brackish estuaries; it is commonly
seen at the local markets around the coastal region.
Moolgarda can be distinguished from Chelon and Mugil by
having a membranous hind margin of scales on the body (vs.
body scales are weak ctenoid, without a membranous hind margin
in Chelon and Mugil), a weakly curved maxilla (the posterior
part of which is usually concealed when the mouth is closed vs.
visible when the mouth is closed in Chelon), and a preorbital
with weakly concaved (rather than kinked) anteroventral edge
and a non-pointed posteriventral tip (vs. anteroventral edge is
kinked in Chelon, anteroventrgal edge is nearly straight and
posteroventral tip is pointed in Mugil) (see also p. 317).
Durand et al. (2012) considered Moolgarda as nomen dubium,
and did not use the name in their revision of the mugilid genera.
On the other hand, Senou in Nakabo (1993, 2000, 2002) stated
that the type species is undoubtedly the same species as M. seheli;
Kottelat (2013c) referred the Senou's opinion, and indicated
that the figured holotype of M. pura keyed out as M. seheli or
possibly M. buchanani of Harrison & Senou (1999). Following
Senou in Nakabo (1993, 2000, 2002) and Kottelat (2013c) (except
for status of Crenimugil), we use Moolgarda as the genus name
for the species belonging to a clade composed of Osteomugil +
Crenimugil of Durand et al. (2012).
Moolgarda perusii differs from the other Mekong congeners
(viz., M. pedaraki, M. cunnesius, and M. seheli) in fewer counts of
transverse and circumpeduncular scales, and well scaled second
dorsal and anal fins. See also the key to species of Moolgarda in
the Western-Central Pacific given by Harrison and Senou (1999,
as Valamugil).

MUGILIDAE
Moolgarda cunnesius (Valenciennes, 1836)
Family: Mugilidae (FC: 245)
Size: 14 cm SL (Harrison & Senou, 1999: 2103, as Valamugil
cunnesius).
Notes: A small-sized species of mullets, found in shallow
coastal marine waters and brackish estuaries.
Moolgarda cunnesius is similar to Moolgarda engeli (not
shown in this book, but is expected from the Mekong) and M.
perusii (left page) by having usually 16 circumpeduncular scales
(vs. usually 19 or 20 in M. seheli and M. pedaraki, below) and
the origin of the second dorsal fin well behind the anal-fin origin
(vs. almost opposite), but has 37–43 longitudinal scales (vs. 30–
36 in M. engeli and M. perusii). The other congener M. speigleri,
also recorded from the Mekong (Vidthayanon, 2008), has similar
counts of the scales, although it differs in having fewer gill rakers
on the lower limb of the first gill arch (35–45 vs. 62–75 in M.
cunnesius), and well scaled second dorsal and anal fins (vs. only
the anterior and basal parts of the fins are scaled) (Harrison &
Senou, 1999, as species of Valamugil).

small young
origin of second dorsal fin well behind
a vertical through anal-fin origin
37–43 longitudinal scales

small young
16 circumpeduncular scales

A

CTU-P 1466 (photo: LXT)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

small young

Moolgarda seheli (Forsskål, 1775)

Distribution: Mekong Basin in Vietnam; Indo-Pacific.
Notes: A relatively small-sized species of mullets, found in
shallow coastal marine waters, brackish estuaries and adjacent
freshwater areas. Vidthayanon (2008) recorded this species from
the Mekong Delta, but, during our field surveys in 2007–2013,
we could not confirm this from the region. The photographed
specimen (small young) shown here was collected from Phú Quốc
Island, off the western coast of the Mekong Delta in Vietnam,
where this species appears to be common.
Moolgarda seheli resembles M. pedaraki (below) in having
18–20 (usually 19 or 20) circumpeduncular scales (vs. usually
16 in the other Mekong congeners) and almost opposite second
dorsal and anal fins (vs. origin of the second dorsal fin distinctly
behind the origin of the anal fin). Moolgarda seheli can be
distinguished from the M. pedaraki by a slightly higher count of
longitudinal scales (36–42 vs. 32–37 in M. pedaraki), a longer
snout (usually 18% or more of head length vs. 14–19%), and
weakly falcate second dorsal and anal fins (vs. falcate in adult)
(Harrison & Senou, 1999, as species of Valamugil).

origin of second dorsal fin above or slightly
behind a vertical through anal-fin origin
36–42 longitudinal scales

B

small young
18–20 circumpeduncular scales

A

Moolgarda pedaraki (Valenciennes, 1836)
Family: Mugilidae (FC: 245)
Size: 50 cm SL (Harrison & Senou, 1999: 2102, as Valamugil
buchanani).
Distribution: Mekong Basin in Vietnam; Indo-Pacific.
Notes: A medium-sized species of mullets, found in shallow
coastal marine waters and brackish estuaries. Moolgarda buchanani (or Valamugil buchanani, originally described as Mugil
buchanani Bleeker, 1853) is a synonym (Senou in Nakabo,
2000, 2002, 2013). See "Notes" of a similar congener M. seheli
(above).

origin of second dorsal fin above or slightly
behind a vertical through anal-fin origin
32–37 longitudinal scales

B

small young (preserved)

second dorsal and anal fin
tall and falcate in adult

18–20 circumpeduncular scales
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A) Non-Mekong specimen, IFREDI-P 6128 (Koh Kong, Cambodia, photo: PT); B) 1 of
CTU-P 4041 (photo: KS); B)

Size: 25 cm TL (Harrison & Senou, 1999: 2106, as Valamugil
seheli).

A) CTU-P 4218 (photo: LXT); B) CTU-P 4217 (photo: LXT)

Family: Mugilidae (FC: 245)

MUGILIDAE
A

Mugil cephalus Linnaeus, 1758

B

Family: Mugilidae (FC: 245)
Size: 91 cm TL (Harrison & Senou, 1999: 2096).

Notes: A medium to large-sized species of mullets, found in
coastal marine waters, brackish estuaries and adjacent freshwater
areas. Mugil cephalus is a famous cosmopolitan fish, but is less
abundant in the tropics (Bhatia & Wongratana, 1974; Harrison &
Senou, 1999). Wongratana et al. (1984) discovered 3 preserved
specimens of M. cephalus from Songkhla Lake, a brackish
water lake in the southern part of the peninsular Thailand, and
noted "The appearance of only three specimens during the long
search for the fish is therefore due to its rarity in Thai waters."
Subsequently Vidthayanon (2008: 162, fig. 221) recorded this
species from the Mekong Delta, with a note, "Uncommon in
Southeast Asian markets." During our field surveys in 2007–
2013, we could not find any specimens of M. cephalus from the
Mekong; photographed specimen shown here was purchased at a
fish market in Hồ Chí Minh City, Vietnam.
Mugil is somewhat similar to Chelon (pp. 313–314) and
Moolgarda (pp. 314–315) in general appearance, but can be
distinguished by having, e.g., an extensive adipose eyefold in
adult (vs. usually less extensive, marginal or absent in Chelon
and Moolgarda) and a nearly straight maxilla extending ventrally
to a point just behind the corner of rictus (vs. downwardly curved
and extending well beyond the corner of rictus).

maxilla nearly straight,
extending ventrally to a point
just behind coner of rictus
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dark blue spot at upper
base of pectoral fin

C
usually 8 (rarely 9) soft
anal-fin rays in adult
adipose eyefold
greately developed,
etensively covering
over iris in adult

D

lateral view of head

E

ventral view of head

A) Marketed fish, including CTU-P 5399 (bottom one of large mullets) (Hồ Chí Minh City, Vietnam, photo: KS); ; B–F) CTU-P 5399 [photo: HVM (B and C) and KS (D–F)]

Distribution: Mekong Basin in Vietnam; tropical, subtropical
and temperate regions worldwide.

MUGILIDAE
Comparison of 3 similar-looking mugilid genera in the Mekong
Many of the mugilid fishes found in the Mekong represent
similar-looking appearances, and their identification may
be difficult for non-taxonomists in many cases, except for a
few distinctive species, e.g., Ellochelon vaigiensis (p. 312).
Examples include Chelon, Moolgarda, and Mugil. Although
Mugil appears to be uncommon in the Mekong, fishes of the
other 2 genera are abundantly seen around the estuarine area in
the Vietnamese Mekong. Some selective characters, which are

useful in identification of these genera (viz., details of mouth
region and scale morphology), are shown below.
Two additional similar-looking mugilid genera, Crenimugil and Oedalechilus, are also found in the Phú Quốc
Island of Vietnam (off the western coast of the Mekong Delta)
and the coastal area of western Cambodia, but, considering
their habitat preference, mullets of these genera are hardly
expected from the Mekong.

Chelon
preorbital

maxilla distinctly curved, and its posterior
end exposed when mouth closed
corner of mouth opening well above
a level of posterior tip of maxilla

scales ctenoid

Moolgarda
preorbital

maxilla only a slightly curved, and its
posterior end usually hidden under
preorbital bone when mouth closed
corner of mouth opening well above
a level of posterior tip of maxilla

scales cycloid

Mugil
preorbital

maxilla nearly straight, and its posterior
end hidden under preorbital bone when
mouth closed
corner of mouth opening at a
level of posterior tip of maxilla

scales ctenoid
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ATHERINIFORMES / ATHERINIDAE & PHALLOSTETHIDAE
ATHERINIFORMES – silversides and allies
Many of fishes of the order Atheriniformes have well-separated
dorsal fins and abdominal pelvic fins (see photograph of a species
of Atherinomorus, right), and are somewhat similar superficially
to the mugiliform fishes (pp. 312–317). This order comprises
6 families (Nelson, 2006; Wiley & Johnson, 2010), including a
highly specialized family Phallostethidae that has a reduced or no
first dorsal fin and a peculiar bilaterally-asymmetric copulatory
organ under the throat in the males ("priapium", see below
column).
Within the Atheriniformes, 3 and 5 species of Atherinidae
and Phallostethidae were hitherto recorded from the Mekong
(Vidthayanon, 2008; Shibukawa et al., 2012; our unpublished
data). During our field surveys in 2007–2013, we found 5 species
of phallostethid fishes from the middle and lower Mekong,
although we failed to collect the atherinid fishes. In the Mekong,
all of these phallostethids except for Phenacostethus smithi (p.
320) are known only from brackish-water areas (e.g., mangrove
creeks) around estuaries of Vietnam; only P. smithi is also found

Atherinomorus sp. (cf. aetholepis) from Phú Quốc Island, Vietnam (CTU-P 4258)

in the middle reaches of the Mekong in Cambodia and Thailand.
Three species of atherinid fishes were recorded from the
Mekong Delta by Vidthayanon (2008): Atherinomorus duodecimalis, Atherinomorus lacunosus, and Hypoatherina valenciennei
(as valenciennesi [sic.]). The photographed specimen shown
above, provisionally identified as a species of Atherinomorus
sp. (cf. aetholepis), was collected from Phú Quốc Island, off the
south-western coast of Mekong Delta of Vietnam.

A

Phallostethus cuulong (left side)

anus

toxactinium

Male of Neostethus bicornis, Sóc Trăng, Vietnam
(priapium is encircled by yellow dashed line) (photo: KS)

Priapium fishes
Fishes of the atheriniform family Phallostethidae (except for
a single marine species Dentatherina merceri, usually placed
in the distinct subfamily Dentatherinae from the other phallostethids) have a unique bilaterally-asymmetrical copulatory
organ, termed "priapium", under the throat in male, and, thus,
are commonly known as priapium fishes. Using the priapium,
males of these phallostethids grasps/holds onto the females,
and fertilizes the eggs internally. The phallostethid fishes are,
however, not live-bearers (as in the poeciliids, p. 323); following the copulation, the female lays eggs (Smith, 1927, 1945;
Villadolid & Manacop, 1934; Parenti, 1989, 2005; Grier &
Parenti, 1994). The priapium is composed of fleshy (including
seminal papilla and pulvinulus) and bony elements (presumed
to be derived from the pelvic-fin structure, e.g., ctenactinium
and toxactinium, as well as modified cleithra and pleural ribs
for suspension) (Regan, 1913; Parenti, 1989), and the detailed
strucure of the priapium brings a useful information for identifying the genera/species. The terminology of its details follows
Parenti (1989), and is roughly summarized in the right figure.

second
ctenactinium

B

seminal papilla
urogenital opening

Phallostethus cuulong (right side)

toxactinium

seminal papilla

C

pulvinulus
second ctenactinium

Neostethus bicornis (left side)

first ctenactinium
second ctenactinium
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Phallostethus cuulong Shibukawa, Tran & Tran,
2012

Family: Phallostethidae (FC: 250)
Size: 2.5 cm SL (Shibukawa et al., 2012: 46).

A

Distribution: Mekong Basin in Vietnam.

B
midlatetral orange spot at end of caudal peduncle
first dorsal fin absent

C

toxactinium distinct,
curved and rod-like

long-based anal fin,
with 24–27 rays

D
7 serrae on second
ctenactinium of adult male

E

A creek at Sóc Trăng Province, Vietnam, where Phallostethus cuulong was collected (photo: KS)

Notes: A medium-sized species of priapiumfishes, hitherto
known only from small magnrove creeks and canals around
brackish estuaries of the Vietnamese Mekong. In this region,
Phallostethus cuulong is frequently collected with the other
priapiumfishes (e.g., Phenacostethus smithi and Neostethus
lankesteri), but is less abundant than the others. The photograph
below shows a habitat in Sóc Trăng Province of Vietnam, where
Phallostethus cuulong was collected.
Members of the Phallostethidae are small-sized, transparent
surface-swimming fishes, known from Southeast Asian countries.
They have a priapium, which is a unique bilaterally-asymmetrical
copulatory organ under the throat in males, and are commonly
known as priapium fishes (see column on left page). The family
comprises 4 genera, and, of these, 3 genera (Neostethus, Phallostethus, and Phenacostethus) are found in the Mekong (Shibukawa
et al., 2012).
Phallostethus differs from the other phallostethid genera in
having long-based anal fin with 24–27 rays (vs. 22 or less in
the other genera) and serrated second ctenactinium (vs. second
ctenactinium absent or, if present, not serrated) (Parenti, 1989;
Shibukawa et al., 2012). Phallostethus comprises 3 allopatric
species, viz., P. dunckeri from Johor of Malay Peninsula, P. lehi
from northwestern Borneo, and P. cuulong from the Vietnamese
Mekong, and can be distinguished from one another by, e.g.,
the number of serrae on the second ctenactinium in adult males
and vertebrae (see Parenti, 1996; Shibukawa et al., 2012).

A) CTU-P 2494 (photo: LXT); B) CTU-P 2492 (photo: LXT); C) CTU-P 2495 (poto: LXT); D) CTU-P 2473 (preserved specimen, photo: LXT);
E) CTU-P 2327 (photo: LXT)

PHALLOSTETHIDAE
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PHALLOSTETHIDAE
Phenacostethus smithi Myers, 1928

Distribution: Mekong Basin in Thailand, Cambodia, and Vietnam; coastal basins in western Cambodia, Thailand to peninsular
Malaysia.
Notes: A small-sized species of priapiumfishes, found in middle
and lower reaches of rivers, canals and brackish estuaries. Phenacostethus smithi is locally abundant particularly in slow-flowing
rivers and turbid canals in the Vietnamese Mekong, but is easily
overlooked, due to its diminutive size.
Phenacostethus is similar to Phallostethus (rather than Neostethus) in having a toxactinium, a long rod-like external bone at
the anterior part of the priapium. At least in the Mekong species,
fishes of Phenacostethus and Phallostethus have an orange spot
at/around the caudal-fin base (vs. absent in Neostethus). Phenacostethus is, however, distinguished from Phallostethus by having short-based anal fin with 14–15 rays (vs. 24–28 rays in
Phallostethus), minute first dorsal fin (vs. absent), and a reduced,
non-serrated second ctenactinium (vs. serrated) (Parenti, 1989,
1999; Shibukawa et al., 2012). Three species are known in Phenacostethus, and, of these, 2 species, P. smithi and P. posthon
(below), are found in the Mekong. Phenacostethus smithi differs
from the sympatric P. posthon in the origin of the first dorsal
fin, which is above or slightly behind midlength of the anal-fin
base (vs. above or slightly behind th eend of anal-fin base in P.
posthon), and ruffed seminal papilla (vs. smooth). The remaining
one, P. trewavasi, is hitherto known only from Sarawak, Malaysia
(Parenti, 1986, 1989). The recent record of P. trewavasae from
the Cambodian Mekong by Rainboth et al. (2012: 76, pl. 49, fig.
1025) needs confirmation; their photographed specimen, taken
from a floodplain near Phnom Penh, has a moderately large eyelens (vs. small to minute in P. trewavasae, see Parenti, 1986,
1989), and, based on the photograph, we cannot find any discrepancies from P. smithi, that is common in southern Cambodia.

Phenacostethus posthon Roberts, 1971
Family: Phallostethidae (FC: 250)

A
female

B
C

male

midlatetral orange spot at end of caudal peduncle

toxactinium distinct,
curved and rod-like
origin of first dorsal fin above
or slightly behind midlength
of anal-fin base

D

male

male seminal
papilla ruffed

E

female

male

A

male

Size: 1.8 cm SL (Roberts, 1971: 13).
Distribution: Mekong Basin in Vietnam; Malay Peninsula.
Notes: A small-sized species of priapiufishes, found in lower
reaches of rivers, canals, and brackish estuaries; it is usually
collected together with a similar congener Phenacostethus smithi
(above) in the Mekong. Tran et al. (2013: 81) misidentified a
female specimen of this species as P. smithi.
Phenacostethus posthon closely resembles the sympatric congener P. smithi (see "Notes" of P. smithi, above). All of our photographed specimens of females of P. posthon have an additional
orange marking around the origin of the anal fin (vs. absent in P.
smithi); the position of the orange marking at the end of caudal
peduncle is also somewhat different from that of P. smithi.

B

C

female

D

female

origin of first dorsal fin above or slightly behind end of anal-fin base

E

orange spot at ventral part of end of caudal peduncle

male

toxactinium distinct,
curved and rod-like
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short-based anal fin,
with 14–15 rays

F
male seminal papilla smooth

female

short-based anal fin,
with 14–15 rays

A and C) CTU-P 1255 (photo: LXT); B and E) CTU-P 2678 (photo: LXT); D) IFREDI-P 2268 (photo: PT)

Size: 1.6 cm SL (Roberts, 1971: 10).

A and E) CTU-P 3626 (photo: LXT); B) CTU-P 3678 (photo: LXT); C and F) CTU-P 2156 (photo: LXT); D) CTU-P 2827 (photo:
LXT)

Family: Phallostethidae (FC: 250)

male

Family: Phallostethidae (FC: 250)

A

male

B

male

Size: 3.0 cm TL (Kottelat et al., 1993: 95).
Distribution: Mekong Basin in Vietnam; Western Pacific and
Andaman Sea.
Notes: A medium-sized species of priapiufishes, found in brackish estuaries; it is commonly collected from small pools and
creeks in mangrove forests of the Mekong Delta, but appears to
be less abundant than Neostethus lankesteri (below).
Neostethus is readily distinguished from the other 2 phallostethid genera known from the Mekong, viz., Phallostethus (p.
319) and Phenacostethus (left page), by lacking externalized
toxactinium, a long rod-like bone articulating with the anterior
end of the proctal axial bone (see column in p. 318). When
alive, fish of Neostethus have a nearly transparent body, with no
orange spot at the caudal-fin base (vs. orange spot present at least
in the Mekong species of Phallostethus and Phenacostethus).
Eleven species are known in Neostethus (Parenti, 1989; Parenti
& Louie, 1998); of these, at least 2 species, Neostethus bicornis
and N. lankesteri, were recorded from the Mekong (Shibukawa
et al., 2012). These 2 Mekong species can be distinguished by
the morphology of priapium and genital papilla in male and
female, respectively (see photos shown here); the examination
of these characteristics needs magnification.

D

2 ctenactiniums

female

short-based anal fin,
with 15–16 rays

E

male

no toxactinium

C

no orange spot around
caudal-fin base when alive

female

urogenital opening covered by
hood-like (not hook-like) fleshy flap
in female (see also N. lankesteri, below)

Neostethus lankesteri Regan, 1916
Family: Phallostethidae (FC: 250)
Size: 3.0 cm SL (Kottelat et al., 1993: 95).
Distribution: Mekong Basin in Vietnam; Western Pacific and
Andaman Sea.
Notes: A medium-sized species of priapiufish, found in brackish estuaries. Neostethus lankesteri is one of the most common
species of priapiumfishes in the mangrove creeks and adjacent
waters of the Mekong Delta. See also the similar-looking congener, N. bicornis, above.

C

male

no toxactinium
single long ctenactinium, with
a ventral triangular projection

A

male
no orange spot around caudal-fin base when alive

B

female

short-based anal fin,
with 16–17 rays

D

female

urogenital opening covered by
hook-like (not hood-like) fleshy flap
in female (see also N. bicornis, above)
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A) CTU-P 1191 (photo: KS); B) CTU-P 2271 (photo: LXT); C) one of CTU-P collection (photo: LXT); D)
one of CTU-P collection (photo: LXT)

Neostethus bicornis Regan, 1916

A) one of CTU-P collection from Bến Tre, Vietnam (aquarium photo: KS); B) CTU-P 4574 (photo: HVM); C) CTU-P 1133 (photo: KS); D) one of CTU-P collection (photo:
LXT); E) one of CTU-P collection (photo: LXT)

PHALLOSTETHIDAE

CYPRINODONTIFORMES / APLOCHEILIDAE
CYPRINODONTIFORMES – killifishes and allies

Aplocheilus panchax (Hamilton, 1822)
Family: Aplocheilidae (FC: 257)

established in the wild outside the native regions. Another example of the exotic species is found in the poeciliid Gambusia affinis
(next page), introduced for mosquito control. A single and 3 species of Aplocheilidae and Poeciliidae, respectively, were recorded
from the Mekong, but some others, which are abundantly seen in
the aquarium shops in this region, may be also found in the field.

A

Size: 6.0 cm SL (Kottelat et al., 1993: 91).
Distribution: Mekong Basin in Cambodia and Vietnam; Southeast Asia.
Notes: A medium-sized species of Aplocheilus, found in standing and slow-flowing waters, such as ponds, ditches, canals, and
estuaries; it is also commonly seen in the aquarium fish trade.
The family Aplocheilidae is a compact group, comprising
about 15 species assigned to 2 genera, viz., Pachypanchax (7
species, known from Madagascar and Seychelles) and Aplocheilus
(about 8 species, known from South and Southeast Asia) (Lazara,
2001; Costa, 2004; Nelson, 2006; Loiselle, 2006; Katwate et al.,
2018; see also below). In Southeast Asia including the Mekong,
only a single species Aplocheilus panchax is hitherto known.
Kottelat (2013c: 300) noted, "there is probably more than one
species under the name A. panchax." Subsequently Katwate et
al. (2018) recognized 3 distinct, allopatric species amongst the
fishes that were once known as Aplocheilus panchax, and applied
the name A. armatus for Southeast Asian population (rather than
A. panchax and A. andamanicus, found in India and Andaman
Islands, respectively). We, however, do not follow Katwate et
al.'s (2018) conclusion provisionally, judging from the evidences
that they indicated; their phylogenetic analysis showed a sister
relationship between their A. armatus and A. panchax (viz., A.
armatus and A. panchax form a monopyletic group), and the
vertebral counts that they used to differentiate A. armatus from A.
panchax were broadly overlapped (see Katwate et al., 2018). And,
regarding the materials from the regions around the boundary
between South and Southeast Asia, they did not analyze more
than a few, limited ones; namely, their materials from the regions
comprise 6 (of which only 1 for molecular analysis) and no specimens from West Bengal and Myanmar/Thailand, respectively.
Further research is crucial for this issue, and thus we here regard
A. armatus as conspecific with, and a junior synonym of, A. panchax, as recognized before (e.g., Kottelat, 2013c).
Superficially Aplocheilus panchax somewhat resembles fishes
of the adrianichthyid genus Oryzias (pp. 326–327), although it is
readily distinguished by having, e.g., a conspicuous black spot on
dorsal fin (vs. absent in Oryzias), non-transparent body (vs. nearly
transparent), and protrusible mouth (vs. non-protrusible) (e.g.,
Parenti, 1999). In addition to the black spot on the dorsal fin, a
bright white spot on the top of the head (named "pineal spot") is a
useful character for identifying this fish in the fields (see photos F
and G).
The males of Aplocheilus panchax have a much brighter coloration of the fins and body compare to the females (see photographs). Many of our specimens of A. panchax collected from the
Cambodian Mekong (photo E) represent darker (heavily pigmented) coloration than the specimens from the Vietnamese Mekong;
we here tentatively regarded it as an intraspecific variation.
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A

male
male

B

female
a conspicuous black spot on dorsal fin

C

male
base of anal fin much
longer than dorsal-fin base

D

female

E

female

F

G

lanceolate caudal fin

A and C) CTU-P 1225 (photo: KS); B and D) CTU-P 816 (photo: KS); E) IFREDI-P 2252 (photo: PT); F) non-Mekong specimens, not prserved (Phu Quoc Island, Vietnam, photo: KS); G) non-Mekong specimens, 3 of CTU-P
collection (Phu Quoc Island, Vietnam, photo: KS)

Fishes of the order Cyprinodontiformes are greatly diversified
in continental Africa and Americas, and only a single species of
the family Aplocheilidae are native to Southeast Asia. Several
African/American species with brilliant coloration are commonly
seen as exotic ornamental fishes in the aquarium fish trade
worldwide, and at least some of them escaped and then became

POECILIIDAE
Poecilia reticulata Peters, 1859

Exotic

Family: Poeciliidae (FC: 266)
Size: 5.0 cm SL (Kottelat et al., 1993: 91).
male

B

female
dorsal-fin origin at midpoint
of dorsal profile of body

C

male

Poecilia reticulata in an aquarium (Cần Thơ, Vietnam, photo: KS)

11–13 predorsal scales

D

various brilliant colors
on body in male

in male, anal fin elongate and
rod-like, forming intromittent organ

female

E
Gambusia affinis (Baird & Girard, 1853) Exotic

A

male (variety)

male

Family: Poeciliidae (FC: 266)
Size: 5.5 cm SL (Kottelat, 2001a: 144).
Distribution: Throughout the Indochinese Mekong (all introduced); originally distributed in United States and Mexico, but
now widely introduced elsewhere.
Notes: A medium-sized species of poeciliid fishes, found in
floodplain lakes (Welcomme & Vidthayanon, 2003: 20); it is
much less common than the guppy, Poecilia reticulata (above),
in the Indochinese Mekong. The photographed specimens shown
here were collected from Ubon Ratchathani of eastern Thailand
(photo A) and Xekong Province of southern Laos (photos B
and C). This fish was disseminated into the Mekong Basin for
mosquito control, although the date of introduction is unknown
(Welcomme and Vidthayanon, 2003).
Gambusia affinis is somewhat similar to Poecilia reticulata,
but has much less colorful body with no distinct markings even
in the males. The females of G. affinis can be distinguished from
those of P. reticulata by the dorsal-fin origin behind a vertical
line through middle of the anal-fin base (vs. before a vertical
through middle of the anal-fin base) (Senou in Nakabo, 2013).

dorsal-fin origin slightly behind
midpoint of dorsal profile of body

B

male
16–17 predorsal scales

C

body plain beige
or grayish in
both sexes

in male, anal fin elongate
and rod-like, forming a
intromittent organ

female
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A and C) CTU-P 5387 (photo: HVM); B and D) CTU-P (photo: HVM); E) CTU-P 3627 (photo: LXT)

Notes: A medium-sized species of poeciliid fishes, abundantly
found in the polluted and degraded waters in/around towns in
the Indochinese region. In such habitats, this fish is usually
collected together with, e.g., Oreochlomis niloticus (Cichlidae,
p. 368) and Trichopodus trichopterus (Osphronemidae, p. 406)
(Welcomme & Vidthayanon, 2003: 13; unpublished data based
on our field surveys in 2007–2013). Poecilia reticulata is a very
popular aquarium fish, known as "guppy"; colorful cultivative
varieties of this fish are almost always seen at aquarium shops
in this region. An example of the varieties is shown in photo E;
this fish was collected from a small river in Vĩnh Long, Vietnam
(maybe just after escaping from the captive water). Usually
the non-aquarium fish (photos A and D) are much less colorful
than the aquarium fish. The females (photos B and C) lack the
colorful markings as found in males, and resemble the other
exotic poeciliid Gambusia affinis (see below).

A

A) Aquarium fish (not preserved, Ubon Ratchathani, Thailand, photo: KS); B) NUOL-P 4854 (photo:
CG); C) NUOL-P 4855 (photo: CG)

Distribution: Throughout the Indochinese Mekong (all introduced); originally distributed in northern South America and
Western Atlantic, but now widely introduced elsewhere.
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A large school of ricefish Oryzias mekongensis in a paddy field at Savannakhet, Laos (photo: KS)

BELONIFORMES
BELONIFORMES – needlefishes and allies
Beloniformes is 1 of 3 orders of the superorder Atherinomorphae
(sensu Wiley & Johnson, 2010 = series Atherimomorpha of, e.g.,
Greenwood et al., 1966 and Nelson, 2006); the other 2 orders are
Atheriniformes (pp. 318–321) and Cyprinodontiformes (pp. 322–
323). Most members of the Beloniformes and its sister group
Cyprinodontiformes (Parenti, 2005) are surface-feeding fishes,
having a single soft-rayed (spineless) dorsal fin on the posterior
part of the body (except for the scomberesocids, with a series of
finlets behind the dorsal and anal fins) and abdominal pelvic fins.
Internal fertilization is found in a part of both of these 2 orders
(e.g., Gambusia and Poecilia in the Cyprinodontifomres, and
Zenarchopterus and Dermogenys in the Beloniformes).
According to Nelson (2006), the Beloniformes comprises 2
suborders: Adrianichthyoidei (including a single family Adrianichthyidae) and Exocoetoidei (4 families, viz., Belonidae,
Scomberesocidae, Exocoetidae, and Hemiramphidae). Many of
the former, the Adrianichthyoidei, are small-sized fishes with
non-elongated jaws (photo A), and superficially resemble the
cyprinodontiform fishes. Rosen & Parenti (1981) and Parenti
(1987), however, pointed out the affinity of the adrianichthyids
with the other beloniform fishes (rather than the cyprinodontiforms), based on their detailed osteological examinations;
their hypothesis was supported by subequent researchers (e.g.,
Setiamarga et al., 2008; Wiley & Johnson, 2010). Many of the
adrianichthyid fishes are found in shallow standing or slowflowing freshwater areas (e.g., paddy fields and irrigation
canals), and some can enter to brackish estuaries. Within the
family, 6 species of the genus Oryzias (ricefishes or medaka,
next page) are knwon from the Mekong.
The other beloniform fish families (all assigned to the suborder Exocoetoidei) are: Belonidae (needlefishes, photo B), Scomberesocidae (sauries, photo D), Exocoetidae (flyingfishes), and
Hemiramphidae (halfbeak, photo C). In contrast to the adrianichthyids, many of fishes in these families are usually found in the
marine waters, and some of the belonids and hemiramphids are
known to enter to, or inhabit whole life in, the brackish estuaries
and/or freshwater areas.
Classification of these exocoetoid fishes is still open to debate.
Traditionally, with some exceptions, the exocoetoid fishes with
long beak-like upper and lower jaws are placed in the Belonidae,
the ones with the long javeline-like lower jaw and short triangular upper jaw are placed in the Hemiramphidae, the ones with
non-elongate jaws with exceptionally large pectoral fins (for
gliding over the water surface) are placed in the Exocoetidae,
and the remaining ones with a series of isolated finlets behind
the dorsal and anal fins are placed in the Scomberesocidae (e.g.,
Nelson, 2006). Recent molecular analyses, however, disagreed
with this outline; for example, the Hemiramphidae as traditionally recognized is paraphyletic, and the scomberesocids are
deeply nested within the Belonidae (Lovejoy, 2000; Lovejoy
et al., 2004). Lovejoy et al. (2004) recognized 3 monophyletic
lineages (clades) in the Hemiramphidae as traditionally recognized: viz., Zenarchopteridae, the Hemiramphus clade, and the
Hyporhamphus clade. Only the Zenarchopteridae, including
Zenarchopterus, Dermogenys, and allies, was given the family
name, whereas the other two were not. Until the classification
of these exocoetoid fishes will be fully resolved, we tentatively
follow the "traditional" system, e.g., the classification of Collette
(2003, 2004), Nelson (2006), and Wiley & Johnson (2010) (rather
than that of Lovejoy et al., 2004). In this sense, at least 5 and
13 species of the belonid and hemiramphid fishes, respectively,

A

Oryzias haugiangensis (Adrianichthyidae), Sóc Trăng, Vietnam

B

Xenentodon sp. (Belonidae), Luang Prabang, Laos

C

Hyporhamphus limbatus (Hemiramphidae), Cần Thơ, Vietnam

D

Cololabis saira (Scomberesocidae), Bến Tre, Vietnam

were hitherto recorded from the Mekong, but the records of some
species need confirmation.
We found many fresh (probably defrozen) Pacific saury Cololabis saira (Scomberesocidae) commonly sold at local markets in
the coastal regions of the Mekong Delta (photo D), together with
the indigenous fishes. Cololabis saira is, however, distributed
restrictedly in the North Pacific from Japan, Korean Peninsula,
the Russian Far East, and eastward to the west coast of North
America (Aizawa & Doiuchi in Nakabo, 2013), and, thus, these
fish were undoubtedly imported from the North Pacific.
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ADRIANICHTHYIDAE
Oryzias mekongensis Uwa & Magtoon, 1986
Family: Adrianichthyidae (FC: 252)
Distribution: Mekong Basin in southern Laos, Thailand, and
Cambodia.
Notes: A small-sized, slender species of Oryzias, commonly
found in shallow standing waters such as paddy fields and
irrigation canals.
Fishes of Oryzias, commonly known as ricefishes or medakas
(derived from the Japanese vernacular name of Oryzias latipes),
are small surface-swimmers, which are superficially similar
to the cyprinodontiform fishes (see general remarks on the
Beloniformes, p. 325). The taxonomy of Oryzias was revised
by Parenti (2008), who recognized 24 species from Central,
South and Southeast Asia. Subsequently an additional 9 species
were described from Southeast Asia (Herder & Chapuis, 2010;
Magtoon, 2010; Parenty and Hadiaty, 2010; Asai et al., 2012;
Herder et al., 2012; Parenti et al., 2013; Mokodongan et al.,
2014; Mandagi et al., 2018); thus, the number of species in
Oryzias is now 33. Of these, 6 species were recorded from
the Mekong (Kottelat, 1998, 2001a; Roberts, 1998a; Parenti,
2008; Magtoon, 2010): O. haugiangensis, O. mekongensis, O.
minutillus, O. pectoralis, O. sinensis, and O. songkhramensis.
On the records of O. javanicus from the Mekong (e.g., Rainboth,
1996b), see "Notes" of O. haugiangensis.
Oryzias mekongensis, endemic to the middle Mekong, is the
most common species of the genus in southern Laos and Thailand. It is similar to northern congener O. songkhramensis in
general appearance and fin-ray counts, but differs in the details
of coloration (see below).

A

male

B

female

no cluster of melanophores around anus
bright orange submarginal stripes
on caudal fin (indistinct in female)

C

male
13–18 anal-fin rays

D

female

A

male

B

female

C

male

9 branched
caudal-fin rays

A and C) NUOL-P 1378 (photo: KS); B and D) NUOL-P 1381 (photo: KS)

Size: 1.7 cm SL (Parenti, 2008: 573).

Oryzias songkhramensis Magtoon, 2010
Family: Adrianichthyidae (FC: 252)
Size: 1.9 cm SL (Magtoon, 2010: 112).

Notes: A small-sized, slender species of Oryzias, found in
shallow standing waters with dense vegetation, e.g., ponds,
reservoirs, paddy fields, and irrigation canals. During our field
surveys in 2007–2013, we collected numerous specimens of
this species from the Nam Ngum Basin (a large tributary of the
Mekong) in middle Laos. The distribution of this species appears
not to overlap that of the similar-looking southern congeners, O.
mekongensis (above) and O. miutillus (next page).
Oryzias songkhramensis was recently described from the
Mekong Basin in northern Thailand (Nong Khai and Nakhon
Phanum) and Laos (Vientiane) by Magtoon (2010). This
species is similar to the other slender species of the Mekong,
viz., O. mekongensis, O. miutillus, and O. pectoralis (not shown
in this book), but has: 15–17 anal-fin rays (vs. 17–21 and 18–20
in O. miutillus and O. pectoralis, respectively); 26 or 27 scales
in a lateral series (vs. 29–32 and 32–34 in O. mekongensis and
O. pectoralis, respectively); and dusky submarginal stripes on
the caudal fin when alive or freshly-collected (vs. bright orange
stripes in O. mekongensis, see above photos) (Magtoon, 2010).
The freshly-collected photographs of Oryzias songkhramensis are first shown in this book. Magtoon (2010: 221, fig. 3)
provided photographs of male and female preserved specimens
of this species, but, unfortunately, the image makes the fish
appear unusually compressed horizontally (see also the line
drawing in Magtoon, 2010, fig. 2).
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cluster of melanophores around anus
dusky submarginal stripes on
caudal fin (indistinct in female)

D

male
15–17 anal-fin rays

E

female

9 branched
caudal-fin rays

A and D) NUOL-P 689 (photo: KS); B and E) NUOL-P 482 (photo: KS); C) NUOL-P 66 (photo: KS)

Distribution: Mekong Basin in central Laos and northern Thailand.

Family: Adrianichthyidae (FC: 252)
Size: 1.7 cm SL (Parenti, 2008: 575).
Distribution: Mekong Basin in Thailand, Cambodia, and Vietnam; Chao Phraya and Salween basins and peninsular Thailand.
Notes: A small-sized, slender species of Oryzias, commonly
found in shallow standing waters with dense vegetation, e.g.,
clear-water swamps, ditches, and ponds.
Oryzias minutillus is similar to the other slender congeners
in the Mekong, viz. O. mekongensis (left page), O. pectoralis
(not shown in this book), and O. songkhramensis (left page), but
has fewer pelvic (5 vs. 6 in the other 3 species) and branched
caudal-fin rays (7 vs. 9). Small specimens of sympatric congener
O. haugiangensis (below) may lack yellowish dorsoventral
margins of the caudal fin, and are somewhat similar to O.
minutillus; O. haugiangensis, however, has 6 pelvic fin rays (vs.
5 in O. minutillus), 9 branched caudal-fin rays (vs. 7), no cluster
of melanophores around the anus (vs. present), and a slightly
deeper body (see photographs of these 2 species on this page).
Roberts (1998a: 220) and Kottelat (2001a: 143) expected
Oryzias minutillus from the Laotian Mekong, but no voucher
specimens are hitherto shown. Although we also did not collect
this species from Laos during our field surveys in 2007–2013, it
is presumably distributed northward to the Lao-Thai border, as
indicated by Roberts (1998a: 220). Uwa et al. (1988) reported
this species from the Yunnanese Mekong, but the species was
re-identified as an undescribed species by Roberts (1998a:
220); although Parenti (2008: 576) did not concur with it, we
tentatively follow Roberts' identification here (the Yunnanese
record is not included in the "Distribution", above).

Oryzias haugiangensis Roberts, 1998
Family: Adrianichthyidae (FC: 252)

A

male

B

female

cluster of melanophores around anus
caudal fin transparent

body slender

C

male
7 branched
caudal-fin rays

5 pelvic-fin rays
17–21 anal-fin rays

D

female

A

male

Size: 2.1 cm SL (Parenti, 2008: 564).
Distribution: Mekong Basin in Vietnam; Phú Quốc Island of
Vietnam, coastal basins of western Cambodia, and southeastern
Thailand.
Notes: A small-sized, deep bodied species of Oryzias, found
in brackish estuaries and adjacent freshwater areas; it is particularlly abundant in the mangrove creeks. A species of Oryzias
shown as O. javanicus from the Vietnamese Mekong by Rainboth
(1996b) was re-identified as O. haugiangensis by Roberts (1998a:
221). The specific name, haugiangensis, was derived from Hậu
Giang, one of 2 large distributaries of the Mekong in the Mekong
Delta, where the type specimens were collected (Roberts, 1998a:
220). After the original description, Magtoon (2011) recorded
O. haugiangensis from southeastern Thailand; during our field
surveys in 2007–2013, this species was also collected from the
Phú Quốc Island, off the western coast of the Mekong Delta in
Vietnam, and the coastal basins of western Cambodia.
Its relatively deep body and yellowish dorsoventral margins
of the caudal fin, as well as its habitat in tidal estuaries, readily
distinguish Oryzias haugiangensis from the other Mekong congeners. See also "Notes" of the sympatric congener O. minutillus, above.
In addition to the 4 species of Oryzias shown in this book,
2 congeners were recorded from the Mekong (Kottelat, 1998,
2001a; Magtoon, 2010): O. pectoralis and O. sinensis. Regarding O. pectoralis, see "Notes" of O. mekongensis and O. song-

no cluster of melanophores around anus

body relatively deep

B

male

6 pelvic-fin rays

C

yellow submarginal stripes on
caudal fin (at least in adult)

9 branched
caudal-fin rays
19–22 anal-fin rays

female

khramensis (left page). O. sinensis is somewhat similar to O.
pectoralis due to its high count of anal-fin rays (18–20), but
differs in lacking a distinct black spot on the upper half of the
pectoral-fin base (vs. present in O. pectoralis) (Roberts, 1998a;
Kottelat, 2001a).
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A) One of CTU-P collection (aquarium photo: KS); B) CTU-P 828 (photo: KS); C) CTU-P 1222 (photo: LXT)

Oryzias minutillus Smith, 1945

A) CTU-P 2652 (photo: LXT); B) CTU-P 2653 (photo: LXT); C) IFREDI-P 1769 (photo: KS); D) IFREDI-P 1770 (photo: KS)

ADRIANICHTHYIDAE
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Aggregation of Dermogenys siamensis, seen at a freshwater swamp (Đồng Tháp, Vietnam, photo: KS)

HEMIRAMPHIDAE
A

Family: Hemiramphidae (FC: 252)
Size: 5.3 cm SL (Meisner, 2001: 228).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and peninsular Thailand.
Notes: A small-sized freshwater species of halfbeaks, found near
the water surface around aquatic vegitation in shallow standing
waters, e.g., swamps, ponds, lakes, and reservoirs; it is even
commonly found in freshwater ditches adjacent to the brackish
estuaries in coastal region of the Mekong Delta in Vietnam.
Fishes of Dermogenys are viviparous live-bearers; namely,
they fertilize eggs internally, and bear live young (Meisner,
2001; Reznick et al., 2007). Due to its attractive coloration, ideal
size (for keeping small aquaria), and intriguing "face", they are
commonly seen in the aquarium fish trade.
Dermogenus siamensis, the most common species of the genus
in the Indochinese region (Meisner, 2001; Farhana et al. 2018),
is readily distinguished from the other halfbeaks in the Mekong
(except for D. collettei, noted below) by its diminutive size, shortbased dorsal fin (with its base slightly shorter than anal-fin base),
and dorsal-fin origin behind a vertical line through anal-fin origin.
The adult male has modified anterior rays of the anal fin (into
"andropodium"), yellowish dorsal/anal/caudal/pelvic fins, and
a minute black spot at posterior part of dorsal fin; none of these
features are found in the females.
Based on morphological and molecular evidences, Farhana et
al. (2018) identified 5 specimens of Dermogenys, collected from
Cà Mau of the Mekong Delta in Vietnam, as D. collettei; the other
40 specimens from the Vietnamese Mekong (Cần Thơ, Trà Vinh,
Sóc Trăng, Kiên Giang, and Long An) that they examined were
D. siamensis. Although we did not collect any specimens of D.
collettei from the Mekong during our field surveys in 2007–2013,
the species can be distinguished from D. siamensis by having:
distal part of 2nd anal-fin ray near straight (vs. sickle-shaped in
D. siamensis); anterior and posterior edge of all anal-fin rays
smooth (vs. anterior and posterior edges of 2nd and 4th anal-fin
rays, respectively, with serrations); 3rd or 4th segment in second
anal-fin ray elongate in male, comprising the longest segment of
the ray (vs. slightly elongate, approximately equal in length) (see
Meisner, 2001).

B

male

C

female

D

close-up of head

E

female
caudal fin rounded
origin of dorsal fin well behind a
vertical through anal-fin base

F

male
anterior rays of anal fin modified
into "andropodium" in male

Previous records of a congener Dermogenys pusilla (or pusillus) from the Mekong (e.g., Kottelat, 1989a; Rainboth, 1996b)
were based on misidentification of D. siamensis (Meisner, 2001;
Kottelat, 2001a: 144).
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A) One of CTU-P collection (Bến Tre, Vietnam, aquarium photo: KS); B and F) CTU-P 1216 (photo: KS); C–E) IFREDI-P 602, photo: KS)

Dermogenys siamensis Fowler, 1934

HEMIRAMPHIDAE

B

female

Zenarchopterus ectuntio (Hamilton, 1822)

anterior rays of dorsal fin
elongate in male

Family: Hemiramphidae (FC: 252)
Size: 18.0 cm TL (Kottelat et al., 1993: 88).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific
from India to Borneo.
Notes: A medium-sized species of Zenarchopterus, commonly
found in brackish estuaries and mangrove canals.
Fishes of Zenarchopterus are somewhat smilar to Dermogenys
(p. 329) by having a non-emarginate caudal fin, but have a shortbased anal fin (vs. longer than dorsal-fin base in Dermogenys)
and a dorsal-fin origin well before a vertical line through analfin origin (vs. behind a vertical line through anal-fin origin);
the adults of Zenarchopterus are a much larger size than that
of Dermogenys. Zenarchopterus fertilizes eggs internally (like
Dermogenys), and lays fertilized eggs (contrary to the livebearing Dermogenys) (e.g., Meisner, 2001: 210).
The taxonomy of Zenarchopterus was revised by Mohr
(1926). Subsequently, in his checklist of the hemiramphid
fishes, Collette (2004) provisionally recognized 19 species as
valid in Zenarchopterus, with a note, "an up-to-date revision
of the genus is needed." No sufficient morphological data has
been published for many of species in this genus, and, thus, the
species identification may be difficult in many cases.
Hitherto 5 species of Zenarchopterus were recorded from the
Mekong (Rainboth, 1996b; Vidthayanon, 2008): Z. buffonis, Z.
clarus, Z. dispar, Z. dunckeri, and Z. ectuntio. Vidthayanon (2008:
285) also reported Z. beauforti from the Mekong Delta, but the
record needs confirmation; Z. beauforti is a junior synonym
of Z. striga, and is otherwise known from India and Selangor,
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C

male

5th–7th anal-fin rays
thickened in male

base of dorsal fin longer than anal-fin base
(true of all Zanarchopterus)

D

female
caudal fin rounded

lower jaw short, its length (a)
less than 2 times as long as
upper jaw (b)
a

E

b

dorsal view fo head

Malaysia (Collette, 2004: 22).
During our field surveys of fishes in 2007–2013, at least 3
species of Zenarchopterus were collected from the Mekong;
all these species are shown in this book. Of these, Z. ectuntio
is the most common species of the genus in mangrove areas in
this region, and is readily distinguished from the other Mekong
congeners by its short lower jaw.

A) Two individuals seen at a mangrove creek (Tra Vinh, Vietnam, photo: KS); B and D) CTU-P 1436 (photo: LXT); C) CTU-P 1435 (photo: LXT); E) one of CTU-P collection (photo: LXT)

A

HEMIRAMPHIDAE
no elongate dorsal-fin
rays in male

A) CTU-P 2311 (photo: LXT); B) CTU-P 2309; C) one of CTU-P collection (photo: LXT)

male

7th anal-fin ray
thickened in male

Zenarchopterus clarus Mohr, 1926
Family: Hemiramphidae (FC: 252)

B

female

Size: 16.5 cm TL (Mohr, 1926: 241).
Distribution: Mekong Basin in Vietnam; Thailand (Bangkok)
and Borneo (Collette, 2004: 20).
Notes: A medium-sized species of Zenarchopterus, found in
brackish estuaries and mangrove canals.
Present identification of this fish as Zenarchopterus clarus is
merely provisional, and needs more research; it is very similar
to Zenarchopterus sp. (below), but has a shorter lower jaw, a
longer upper jaw, and non-modified dorsal fin rays in the adult
male (see figure above).

lower jaw relatively long, its
length (a) 2.7–3.2 times longer
than length of upper jaw (b)
a

C

b

dorsal view fo head

3rd–6th rays of dorsal fin
elongate in male

Zenarchopterus sp.
Family: Hemiramphidae (FC: 252)
Size: 9.7 cm SL (IFREDI-P 3733).
Distribution: Mekong Basin in southern Cambodia and Vietnam.
Notes: A medium-sized species of Zenarchopterus, found
in the lower reaches of rivers and adjacent small canals; it
is usualy found in the slightly upper reaches compare to the
similar Z. clarus (above), but is possibly syntopic. See also
"Notes" of Z. clarus, above.

A

male
5th–6th anal-fin rays
thickened in male

lower jaw very long, its length (a)
3.7–5.2 times longer than length
of upper jaw (b)
a

B

The other halfbeaks of Zenarchopterus
In addition to the 3 species shown on the left and this pages, at
least 3 species of Zenarchopterus, i.e., Z. buffonis, Z. dispar,

b

dorsal view fo head

and Z. dunckeri, were recorded from the Mekong (see "Notes"
of Z. ectuntio). Two of these (Z. buffonis and Z. dunckeri)
are shown below. The remaining one, Z. dispar, resembles Z.
dunckeri, but has 2 greatly elongate anal-fin rays in the males.

4th dorsal-fin ray greatly elongate in male

6th anal-fin ray widened and greatly
elongate in male (vs. 6th and 7th rays
elongate in male of similar Z. dispar)

upper jaw short,
with a distinct
blackish midline

upper jaw short, with no blackish midline
Non-Mekong specimen of Zenarchopterus dunckeri (Phú Quốc Island,
Vietnam, CTU-P 4212, photo: LXT and KS)

Non-Mekong fish of Zenarchopterus buffonis (Sihanoukville, Cambodia,
photo: KS)
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A) One of CTU-P 3775 (photo: LXT); B) one of CTU-P collection (photo:
LXT)

A

HEMIRAMPHIDAE
aggregation of young

B

Hyporhamphus limbatus (Valenciennes, 1847)
Family: Hemiramphidae (FC: 254)
Size: 22 cm SL (Collette, 1999: 2191).

upper jaw with scales
tip of lower jaw reddish

Distribution: Mekong Basin in Cambodia and Vietnam; IndoWest Pacific.
Notes: A medium-sized species of halfbeaks, found in coastal
marine waters, brackish estuaries and adjacent freshwater areas.
Eight species of halfbeaks with an emarginate or forked
caudal fin of the genera Hemiramphus and Hyporhamphus were
recorded by Vidthayanon (2008) from the Mekong, but we could
not collect these except for Hyporhamphus limbatus during our
field surveys in 2007–2013. The records of the other 7 species,
viz., Hemiramphus far, Hyporhamphus affinis, Hyporhamphus
dussumieri, Hyporhamphus intermedius, Hyporhamphus melanopterus, Hyporhamphus neglectus, and Rhynchorhamphus naga,
need confirmation based on voucher specimens; in particular the
record of Hyporhamphus neglectus from the Mekong is doubtful,
because it replaces the closely related Hyporhamphus limbatus in,
and known only from, the waters around Java, Sumatra, Borneo,
Sulawesi, and the Philippines (Collette, 1999: 2195, 2004: 9).
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C

close-up of head

lower jaw subequal or longer than head
in length (ca. 77–143% of head length)

D

young

caudal fin
emarginate

A) Aggregation of young fish, not collected (Kandal, Cambodia, photo: KS); B) CTU-P 1164 (photo: LXT); C and D) IFREDI-P 1732 (photo: KS)

A

Marketed fish of Hyporhamphus limbatus (Cần Thơ, Vietnam, photo: KS)

HEMIRAMPHIDAE
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BELONIDAE

caudal fin rounded

a black spot at base of
caudal fin

Strongylura strongylura (van Hasselt, 1823)
Family: Belonidae (FC: 255)
Size: 40 cm SL (Collette, 1999: 2158).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Two large, non-Mekong fish of a needlefish (possibly Strongylura incisa or S. leiura) at a fish market in Phú Quốc
Island, Vietnam (photo: KS)

Notes: A medium-sized species of needlefishes, found in coastal
marine waters and brackish estuaries; it can enter to adjacent
freshwater areas.
Within the belonids, Strongylura is somewhat similar to
Xenentodon (next page) in having non-forked caudal fin, but
differs in the origin of the dorsal fin behind a vertical line through
anal-fin origin (vs. above anal-fin origin in Xenentodon). Three
species of Strongylura were recorded from the Mekong (Vidthayanon, 2008), and, of these, S. strongylura, which is apparently
the most common species of the genus in the Mekong estuaries,
is readily distinguished from the other 2 species (viz., S. incisa
and S. leiura) by having conspicuous black spot on the base of
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the caudal fin. We were not able to collect any specimens of S.
incisa or S. leiura from the Mekong during our field surveys in
2007–2013; non-Mekong specimens of these 2 species, collected
from coastal region of western Cambodia, are shown below.

Non-Mekong specimen of Strongylura incisa (Koh Kong, Cambodia, IFREDI-P
6301)

Non-Mekong specimen of Strongylura leiura (Koh Kong, Cambodia, IFREDI-P
6299)

CTU-P 1438 (photo: LXT)

origin of dorsal fin well behind a vertical through anal-fin origin

BELONIDAE

B
C

male

D

male (dorsal view)

E

female (dorsal view)

origin of dorsal fin above anal-fin origin

caudal fin nearly truncate

F

small young

A and E) NUOL-P 1831 (photo: VP); B) NUOL-P 3746 (photo: TP); C and D) NUOL-P 1830 (photo: VP)

A

Xenentodon sp.
Size: 30 cm SL (Kottelat, 2001a: 144, as X. canciloides).
Distribution: Mekong Basin in southern Laos, Thailand, Cambodia, and Vietnam; Chao Phraya Basin.
Notes: A medium-sized species of needlefishes, found in various
kinds of freshwater habitat, such as rivers, streams, lakes, reservoirs, and marshes. This is the only species of needlefishes in the

middle and upper reaches of the Mekong.
According to an unpublished revisional study on Xenentodon
by S. Ekajit and P. Musikasinthorn (RLIKU), only a single species is recognized in the Indochinese region; taxonomy of the
species, previously misidentified as X. cancila or X. canciloides
in the Mekong (e.g., Kottelat, 1989a, 2001a; Rainboth, 1996b;
Vidthayanon, 2008), will be clarified by S. Ekajit and P. Musikasinthorn.

Dried fish of Xenentodon sp. (Phnom Penh, Cambodia, photo: KS)

Family: Belonidae (FC: 255)
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GASTEROSTEIFORMES / INDOSTOMIDAE
GASTEROSTEIFORMES – sticklebacks and allies

Indostomus spinosus Britz & Kottelat, 1999
Family: Indostomidae (FC: 292)

in this book. Within the Pegasidae, only a single species Pegasus
volitans was recorded from the delta region as indigenous by
Vidthayanon (2008); this fish typically inhabits sandy or sandymud bottoms in shallow coastal waters to 73 m depth (Palsson &
Pietsch, 1989: 27; Senou in Nakabo, 2013: 608).

A

Size: 3.0 cm SL (Kottelat, 2001a: 146).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: A minute species of the gasterosteiform fishes, found
amongst the dense aquatic vegitation in standing waters (e.g.,
swamps, lakes and flooded plains) or slow-flowing streams and
adjacent temporary pools; it is frequently collected together
with the other diminutive fish, Chaudhuria caudata (p. 347).
The photograph below shows a habitat in southern Laos, where
Indostomus spinosus was collected.
Indostomus, a solo genus of the South and Southeast Asian
fish family Indostomidae, has been considered as monotypic
comprising Indostomus paradoxus (so that fishes of this group
are commonly known as "paradox fish"), until Britz & Kottelat
(1999b) added 2 species, viz., I. crocodilus (Malay Peninsula in
Thailand) and I. spinosus (Thai and Lao Mekong). Indostomus
spinosus is the only species of the genus found in the Mekong.
Its peculiar appearance, including elongate body encased
in bony plates, bony tube-like snout, a series of isolated spines
before the soft dorsal fin, and a pair of distinct pelvic fins, readily
distinguishes I. spinosus from the other Mekong fishes.

B

diagonal dusky band on dorsal
and anal fins in male

C

a series of 3–5 small
isolated spines before
soft dorsal fin

E
D

A freshwater swamp at flooded plain in Savannakhet, Laos (photo: KS)

bony tube-like snout
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body encased in bony plates

a pair of pelvic fins

A) One of UNMF specimens, just after captured (photo: KS); B and C) NUOL-P 1213 (photo: KU); D and E) NUOL-P 1218 (photo: KU)

Three gasterosteiform families (sensu Nelson, 2006) with a body
armored by bony plates are found in the Mekong: Indostomidae,
Pegasidae, and Syngnathidae. Of these, fishes of the Pegasidae (see
silhouette in key to families, p. 13) were not collected during our
surveys of the Mekong fishes in 2007–2013, and are not shown

SYNGNATHIDAE
Pipefishes and Seahorses
Fishes of the Syngnathidae typically have an greatly-elongate
body covered by a series of bony rings and long tube-like snout,
and thus are commonly called as pipefishes. A part of this
family, having no caudal fin and a "horse-like" head perpendicular to the body axis, is well-known as seahorses (genus
Hippocampus). Pelvic fins are always absent. Many of the
syngnathids are found in marine waters, but some can enter
into, or spend their whole life in, freshwater habitat. Females
of the syngnathids lays eggs on the undersurface of the body
of the male (modified into a pouch-like structure, called "brood
pouch", in many species), and then the male cares for the eggs.
The position of the brood pouch (i.e., trunk vs. tail) and the
condition of the head and body ridges are useful characteristics
for identifying the syngnathid genera. The names of the selected
ridges on the body, as well as the brood pouch, are shown in the
right photograph.
At least 9 species of the Syngnathidae were hitherto recorded
from the Mekong (Kottelat, 1989a; Rainboth, 1996b; Vidthayanon, 2008; our surveys in 2007–2013): Doryichthys boaja,
Doryichthys deokhatoides, Hippichthys spicifer, Hippichthys
penicillus, Hippocampus kuda, Ichthyocampus carce, Microphis brachyurus, Microphis contiguus, and Syngnathoides biaculeatus. All but M. brachyurus are shown in this book. The
enigmatic seahorse Hippocampus arnei is not included here,
due to its doubtful origin (see "Notes" of H. kuda, below).

gill opening (small pore-like)

superior trunk ridge

inferior trunk ridge
lateral trunk ridge
brood pouch
(in male only)

inferior tail ridge

superior tail ridge

Hippocampus kuda Bleeker, 1852

coronet (a bony crestlike structure on top
of head) low, with no
distinct spines

Family: Syngnathidae (FC: 295)
Size: 17 cm in height from top of head (coronet) to tip of tail
when straightened (Lourie et al., 1999: 109).
Notes: A relatively large-sized species of seahorses, found in
brackish estuaries and adjacent inshore waters. We could not
collect any specimens of seahorses from the Mekong during our
research on 2007–2013, although Vidthayanon (2008) recorded
this species (H. kuda) from the Mekong Delta. The photographed
specimen (young) shown here was collected from the shallow
Zostera zone in the Ryukyu Islands, Japan.
Several similar-looking Indo-Pacific seahorses have been
confused under a single name Hippocampus kuda (see Lourie et
al., 1999). In particular in the Western Pacific region (including
southern Vietnam), this species seems to be most easily confused
with H. kelloggi, but it differs in having fewer tail rings (34–38
vs. 39–41 in H. kelloggi). Hippocampus kelloggi is a relatively
deep-water species (Lourie et al., 1999: 107), known from
rocky reefs at the depths of 8–40 m (Senou in Nakabo, 2013) or
trawled from depths of 18–156 m (Lourie et al., 1999).
An enigmatic seahorse Hippocampus arnei, described by
Roule [1916a, as H. aimei, a typographic error (Roule, 1916b)]
from the Mekong between Savannakhet and "Kong" in Laos, but
the species were not collected again since its description (Kottelat,
1989a: 16). Lourie et al. (1999: 164–165) noted that the habitat
recorded (i.e., 300 km upstream of waterfalls) was unlikely, and
that its collecting locality was "Mekong River, Vietnam". Due to
its doubtful origin, the species is not included as a Mekong fish
shown in this book. Syntypes of Hippocanpus arnei contain 2

11 bony rings on
trunk (between
head and anus)

last (11th) trunk ring
1st tail ring

34–38 bony
rings on tail
(behind anus)

species (see Lourie et al., 1999), and the species was currently
considered as a junior synonym of H. barbouri (Lourie et al.,
1999) or a distinct species (Kuiter, 2009). In any cases, H. arnei
(or H. barbouri) is readily distinguished from H. kuda by having
conspicuous spines on its head and body (vs. no distinct spines in
H. kuda).
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Non-Mekong specimen (Ryukyu Islands, Japan, photo: Toshiyuki Suzuki)

Distribution: Mekong Basin in Vietnam; Indo-Pacific.

Syngnathoides biaculeatus (Bloch, 1785)
Family: Syngnathidae (FC: 295)
Size: 30.0 cm TL (Paulus, 1999: 2276).

snout long, its length
ca. 55.6–58.8% of
head length
trunk depressed,
with broad and flat
undersurface

Distribution: Mekong Basin in Vietnam; Indo-Pacific.
Notes: A relatively large-sized species of pipefishes, typically
found in seagrass or algal beds and bays in shallow sheltered
coastal waters. Vidthayanon (2008) recorded this pipefish from
the Mekong Delta, although we were not able to collect any
specimens during our surveys in 2007–2013. The specimen shown
here was taken from the Andaman coast of southern Thailand.
Like seahorses, Syngnathoides biaculeatus lacks a caudal
fin, and can hold an object (e.g., seagrasses/algae and mooring
ropes) using its frexible coil-like tail. Its peculiar appearance,
including a long snout, depressed trunk with broad and flat
undersurface, long-based dorsal fin and flexible coil-like tail
with no caudal fin, readily distinguishes S. biaculeatus from
the other Indo-Pacific pipe fishes.

tail flexible and coil-like,
with no caudal fin

38–48
dorsal-fin rays

Non-Mekong specimen (Andaman Sea, Thailand, NSMT-P 65962, photo: KS)

SYNGNATHIDAE

Doryichthys deokhatoides (Bleeker, 1854)
Family: Syngnathidae (FC: 295)

A

Size: 16.0 cm SL (Dawson, 1985: 56).

male

Distribution: Mekong Basin in Cambodia and Vietnam; Malay
Peninsula, Sumatra and Borneo.
Notes: A medium-sized species of pipefishes, found in the lower
reaches of large rivers.
Like Microphis (p. 340) and Syngnathoides (above), Doryichthys is one of the trunk-pouch pipefish genus; namely, the
male of Doryichthys carries eggs under his trunk (not tail as in
Hippichthys and Ichthyocampus, pp. 341–342). Doryichthys is
similar to Microphis, but the lateral trunk ridge of the former
is not confluent with the inferior tail ridge (vs. confluent in
Microphis, see p. 340) (Dawson, 1981). Taxonomy of the genus
Doryichthys was revised by Dawson (1981), who recognized the
following 4 species: D. boaja, D. deokhatoides, D. heterosoma,
and D. martensii. Of these, at least 2 species, D. boaja (next
page) and D. deokhatoides, were found in the Mekong.
Within the genus, D. deokhatoides resembles D. martensii in
having relatively fewer trunk rings (20 or fewer vs. 22 or more
in D. boaja and D. heterosoma). Doryichthys deokhatoides
differs from D. martensii in having relatively long and slender
snout (vs. snout is shoter in D. martensii), 17–20 trunk rings
(vs. 15–17), and a series of black spots located above the lateral
trunk ridge (vs. located on the ridge) (Dawson, 1981). This
similar species D. martensii is currently known from Sumatra,
Borneo, Malaysia, and Thailand, but is not from the Mekong.

snout moderately long, its length
52.6–62.5% of head length

B

head

C

female
27–35 dorsal-fin rays

D

male
brood pouch under
trunk of male
17–20 trunk ridges
+ 28–34 tail ridges
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E

middle of body

A, D, and E) IFREDI-P 1222 (photo: PT); B and C) CTU-P 3638 (photo: LXT)

a series of black spots
above lateral trunk ridge

SYNGNATHIDAE
Doryichthys boaja (Bleeker, 1850)

A

Family: Syngnathidae (FC: 295)
Size: 41.0 cm SL (Kottelat, 2001a: 146).

A

female

B

male (carrying eggs)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, Sumatra, Java,
Borneo, and Sulawesi.
Notes: A large-sized species of pipefishes, found in large rivers.
This is one of 2 freshwater pipefishes found in the Thai and Lao
Mekong, although also common in Cambodia and Vietnam. Due
to its attractive coloration, Doryichthys boaja is frequently found
in aquarium fish trade.
Its extremely long snout and conspicuous barred pattern
on the body of adults readily distinguish Doryichthys boaja
from the other pipefishes in the Mekong. This barred pattern
is not obvious in small specimens (photo F), but, even in juveniles and young, it can be easily identified based on its long
snout. The caudal fin appears to become shorter along with
growth, although distinct for the whole life. A similar-looking
Indonesian congener Doryichthys heterosoma (known only by
4 specimens collected prior to 1854) has 25–26 trunk rings (vs.
22–24 in D. boaja) (Dawson, 1981, 1985). Dawson (1981: 14)
reported the geographic variations in counts of dorsal-fin rays in
D. boaja; namely, according to him, specimens from Cambodia,
Thailand, and peninsular Malaysia have 43–54 dorsal-fin rays,
whereas there are 48–64 in the Indonesian specimens. See also
"Notes" of Doryichthys deokhatoides (p. 338).
Rainboth (1996b) noted, "D. boaja and three other species
of the genus are found in the lower Mekong or nearby parts of
Thailand and the Malay Peninsula." His species may comprise
3 species of Doryichthys, viz., D. boaja, D. deokhatoides, and D.
martensii (not yet recorded from the Mekong, but known from
the Malay Peninsula) and Microphis contiguus (see next page).

snout extremely long, its length
55.6–66.7% of head length
male (carrying eggs)
brood pouch under
trunk of male

D

head
body olive, beige or grayish,
with many narrow pale bars

A) CTU-P 2597 (photo: LXT); B–E) CTU-P 2587 (photo: LXT); F) CTU-P 694 (photo: LXT)

C

43–65 dorsal-fin rays
22–24 trunk ridges
+ 32–38 tail ridges

F

young

D

middle of body
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SYNGNATHIDAE
Microphis contiguus (Kottelat, 2000)
Family: Syngnathidae (FC: 295)

A

Size: 11.0 cm SL (Kottelat, 2001a: 146, as Doryichthys contiguus).
Distribution: Mekong Basin in southern Laos, Thailand, and
Cambodia.

A slow-flowing, turbid river at Veun Theng, Laos, where Microphis contiguus was collected
(photo: KS)
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B

head

snout moderately long, its length
47.6–52.6% of head length

C
25–30 dorsal-fin rays
16–17 trunk rings
+ 25–27 tail rings

D

middle of
body

lateral trunk ridge confluent
with inferior tail ridge

A) IFREDI-P 680 (photo: KS); B–D) NUOL-P 149 (photo: KS)

Notes: A medium to relatively small-sized species of pipefishes,
found around submerged aquatic vegitation and roots of fallen
trees in slow-flowing turbid rivers.
This species, hitherto known only from freshwater rivers of
the Mekong Basin, was described by Kottelat (2000) as a species
of Doryichthys. Kottelat (2000: 78) stated that this species is
"distinguished from all other species of the genus by the following combination of characters: lateral trunk ridge deflected downwards and continuous with inferior tail ridge..." However, this
character is not that of Doryichthys, but rather that of the other
trunk-pouch pipefish genera, including Microphis. For example, in
his revisional study of Doryichthys, Dawson (1981: 2) pointed out
that the superficially similar genus Microphis (as well as its junior
synonyms, e.g., Coelonotus, Oostethus, and Paramicrophis) is,
unlike Doryichthys, characterized by having the lateral trunk
ridge confluent with the inferior tail ridge. Following the key to
genera of the Indo-Pacific pipefishes in Dawson (1985), actually,
this Mekong species can be placed in Microphis. Our specimens
from Laos and northern Cambodia agree well with Kottelat's
(2000) description of D. contiguus, although the species should
be placed in the genus Microphis.
Taxonomy of Microphis was revised by Dawson (1984, 1985),
who recognized 19 species/subspecies in the Indo-Pacific region.
Following the key in Dawson (1985), Microphis contiguus can
be placed in the subgenus Microphis. However, the other species
of this subgenus have more dorsal-fin rays (29–56 vs. 25–28 in M.
contiguus) (Dawson, 1984, 1985). Microphis brevidorsalis of the
other subgenus Lophocampus has similar count of dorsal-fin rays
(25–29), but differs from M. contiguus in having much shorter
snout (its length 37.0–45.5% of head length vs. 47.6–52.6% in M.
contiguus) and a series of prominent blackish spots on the lateral
trunk ridge (vs. absent).

SYNGNATHIDAE
Hippichthys spicifer (Rüppell, 1838)
Family: Syngnathidae (FC: 295)
Size: 17 cm SL (Dawson, 1985: 99).
Distribution: Mekong Basin in Cambodia and Vietnam; IndoPacific.

head

lateral trunk ridge
deflected ventrally

venter of trunk with alternating black
and yellow/pale barred pattern
25–30 dorsalfin rays

middle of
body

14–16 trunk rings + 36–41 tail rings

Non-Mekong specimen (Miyazaki, southern Japan, photo: KS)

Notes: A medium-sized species of pipefishes, found on sandymud bottoms of brackish estuaries and adjacent freshwater areas
of rivers and streams. Although we were not able to collect any
specimens during our field surveys in 2007–2013, this species was
recorded by some researchers (e.g., Kottelat, 1989a; Rainboth,
1996b) from the Mekong. The specimen shown here was collected from Miyazaki, southern Japan.
Hippichthys is a tail-pouch pipefish genus; namely, male
carries eggs under his tail (i.e., posterior part of body behind
anus). Hippichthys somewhat resembles the other tail-pouch
pipefish genus from the Mekong, Ichthyocampus (next page),
but the superior trunk ridge is not confluent with superior tail
ridge (vs. confluent in Ichthyocampus).
The taxonomy of Hippichthys was revised by Dawson (1978,
1985), who recognized 5 species in it; subsequently Jenkins &
Mailautoka (2010) added a species from Fiji, and thus the total
number of species in this genus is now 6. Of these, at least 2
species were hitherto recorded from the Mekong (e.g., Kottelat,
1989a; our surveys in 2007–2013): H. spicifer and H. penicillus
(below). Hippichthys spicifer is readily distinguished from H.
penicillus by having alternating black and pale/yellow barred
pattern on venter of trunk. Condition of this barred pattern (e.g.,
width and/or coloration of each bar), however, appears to vary
depending on the collecting localities; Kuiter (2000: 180) alluded
to some geographical variations in this species that need further
investigation.

Hippichthys penicillus (Cantor, 1849)
Family: Syngnathidae (FC: 295)
Size: 18.0 cm SL (Dawson, 1985: 101).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of pipefishes, found in brackish
estuaries and adjacent freshwater areas of rivers and streams.
Its characteristic coloration, particularly the numerous minute
pale spots on the trunk, readily disitinguishes Hippichthys penicillus from the other Mekong pipefishes.
Tran et al. (2013: 89) reported Hippichthys heptagonus from
the Mekong Delta in Vietnam, but their fish is actually the other
pipefish, Ichthyocampus carce (next page). Hippichthys heptagonus was recorded from the Malay Peninsula and Chao
Phraya Basin by Kottelat (1989a: 16); although there are no
exact records of this species from the Mekong, as well as for the
similar-looking congener H. cyanospilos, the occurrence is highly
expected from there. The photograph of a non-Mekong specimen
of H. cyanospilos is shown below. Hippichthys heptagonus has
51 or more total rings including 14–15 trunk rings (vs. 45–48
and 12–14 total and trunk rings, respectively, in H. cyanospilos)
and dorsal-fin origin located on the tail (vs. usually on the trunk)
(Dawson, 1985).

B
A

head

lateral trunk ridge not
deflected ventrally

side of trunk with numerous
minute pale spots
23–31 dorsalfin rays

Non-Mekong specimen of Hippichthys cyanospilos (Ryukyu Islands, Japan, photo:
Toshiyuki Suzuki)

CTU-P 3167 (photo: LXT)

middle of
body

15–17 trunk rings + 35–41 tail rings
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A small temporary pond in Cà Mau Province of Vietnam, where Ichthyocampus carce was collected (photo: KS)

SYNGNATHIDAE

Ichthyocampus carce (Hamilton, 1822)
A

Family: Syngnathidae (FC: 295)
Size: 14.0 cm SL (Kottelat et al., 1993: 99).
Distribution: Mekong Basin in Vietnam; South and Southeast
Asia.

C
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22–27 dorsalfin rays

head and anterior part of trunk

snout short, its length
35.7–45.5% of head
length

D

brood pouch under tail of male

B

middle of
body

a series of bright white spots
on inferior trunk ridge
superior trunk ridge confluent
with superior tail ridge

14–15 trunk rings
+ 37–40 tail rings

A) CTU-P 2625 (photo: LXT); B–D) CTU-P 2289 (photo: LXT)

Notes: A medium-sized species of pipefishes, found in brackish estuaries and adjacent freshwater area. The photograph above
shows a habitat that Ichthyocampus carce was collected.
Ichthyocampus is a tail-pouch pipefish genus, comprising
only a single species I. carce (Dawson, 1977, 1985). It resembles
Hippichthys, but the superior trunk ridge is confluent with the
superior tail ridge (vs. not confluent in Hippichthys).
Hippichthys heptagonus in Tran et al. (2013) is a misidentification of Ichthyocampus carce (see "Notes" on H. penicillus).
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Dried pipefish of the genus Trachyrhamphus (a marine pipefish genus), sold at a market in Bến Tre, Vietnam (photo: KS)

SYNBRANCHIFORMES / SYNBRANCHIDAE
SYNBRANCHIFORMES – swamp eels and allies

Ophisternon bengalense McClelland, 1844
Family: Synbranchidae (FC: 300)

The Synbranchiformes comprises three families: Synbranchidae (swamp eels), Chaudhuriidae (earthworm eels), and Mastacembelidae (spiny eels). At least 13 species of these 3 families are
known from the Indochinese Mekong, and all of them are shown
in this book. Due to taxonomic confusions, the identification of
some is merely provisional (see "Notes" of, e.g., Monopterus
albus, Ophisternon bengalense, and Mastacembelus armatus).

A

Size: 53.0 cm TL (Kottelat et al., 1993: 101).
Distribution: Mekong Basin in southern Cambodia and Vietnam; Indo-West Pacific.
Notes: A medium to large-sized species of swamp eels, found in
brackish estuaries and adjacent freshwater areas of large rivers; it
is apparently non- or barely syntopic with similar-looking Monopters albus (next page), which is usually found in freshwater
areas with standing waters (e.g., swamps, lakes, reservoirs, and
irrigation canals in paddy fields). Ophisternon bengalense is a
popular food fish in the coastal regions of the Vietnamese Mekong, and is abundantly seen at the local markets (photo E).
Swamp eels of the Synbranchidae lack all fins, except for a
greatly reduced caudal fin in some; many species have dorsaland anal-fin-like, low rayless skin folds at the posterior part of
the body. Three species, viz., Monopterus albus, Ophisternon
bengalense, and Macrotrema sp. (p. 346), are known from the
Indochinese Mekong; of these, M. albus is widely distributed in
freshwater habitats throughout the Indochinese region, whereas
the other 2 are usually found in brackish estuaries, particularly
the mangrove creeks (O. bengalense can enter into freshwater
areas of the lower reaches of large rivers).
Ophisternon bengalense is similar to Monopterus albus, but
is readily distinguished based on the position of the eyes and
development of the dorsal and anal skin folds (see photographs);
these 2 swamp eels are also recognized as distinct species by
local fishermen, and are almost always sold separately at the
markets in the coastal provinces of Mekong Delta of Vietnam
(where both species can be found).
Like the other brackish-water swamp eel Macrotrema, Vidthayanon (2008) noted that Ophisternon bengalense recorded
from Southeast Asia may consis of multi-species. We here
tentatively identify our fish as O. bengalense, following Rosen
& Greenwood (1976).

eyes

B
eye above anterior
part of upper lip

C
gill opening crescentic, confined to ventral surface of
head, and internally free from isthmus

D

distinct dorsal- and anal-fin-like skin
folds, forming relatibely deep tail (see
photos of Monopterus albus, next page)

E
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A) Close-up of head of marketed fish (not preserved, Bến Tre, Vietnam, photo: KS); B) CTU-P 1390 (photo: LXT); C and D) CTU-P 1392 (photo: LXT); E) marketed fish (not preserved, Cà Mau, Vietnam, photo: KS)

Fishes of the Synbranchiformes, usually confined to fresh- or
brackish water areas from temperate to tropical regions, have a
greatly elongate, soft eel-like body. Some have dorsal-fin spines
and/or long-based dorsal/anal fins with soft rays, whereas the
others have greatly reduced or no fins; the pelvic fins are absent
in all synbranchiform fishes. See also the introduction of the
similar-looking anguilliform eels (p. 46).

SYNBRANCHIDAE
Monopterus albus (Zuiew, 1793)
Family: Synbranchidae (FC: 300)

A

Size: 87.5 cm SL (Kottelat, 2001a: 146).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; East and Southeast Asia.

B

eyes

eye above middle or posterior
part of upper lip

C

gill opening triangular or crescentic, confined to ventral
surface of head, and internally attached to isthmus

D

dorsal- and anal-fin-like skin folds
greatly reduced (see photos of
Ophisternon bengalense, left page)

345

A) Marketed fish (not preserved, Cần Thơ, Vietnam, photo: KS); B) close-up of head of marketed fish (not preserved, Bến Tre, Vietnam, photo: KS); C and D) CTU-P 1393 (photo: LXT)

Notes: A medium to large-sized species of swamp eels, found
in various kinds of habitat in the freshwater areas, particularly
in swamps, reservoirs, lakes, paddy fields, and irrigation canals.
Monopterus albus is a popular food fish in the Indochinese
countries, and is abundantly seen at the local markets.
Like the other 2 swamp eels in the Mekong, the present identification of the Mekong species to Monopterus albus is merely
tentative, due to its taxonomic confusion. As pointed out by
Kottelat (2001b: 58), at least some species are considered to be
confused under this name. According to the molecular analysis
by Matsumoto et al. (2010), 3 distinct geographic populations are
recognized: China-Japan population, Ryukyu Islands population,
and South-east Asian population; Matsumoto et al. (2010: 75)
regarded that these are 3 distinct species, although they did not
provide respective specific names. These species are distributed
allo-patrically, except for in Taiwan, where 2 species (ChinaJapan and Southeast Asian populations) are found. Monopterus
albus was first descried by Zuiew (1793, as Muraena alba) based
on specimens possibly from Asiatic Russia (Nichols, 1943: 27;
Rosen & Greenwood, 1976: 57). If M. albus could be identified
as the China-Japan population of Matsumoto et al. (2010), then
Monopterus javanensis Lacepède, 1800, described from Java,
may be applied to the Southeast Asian species (see synonymy of
M. albus shown by Rosen & Greenwood, 1976: 57). However,
the original descriptions of both M. albus and M. javanensis
(Zuiew, 1793, as Muraena alba; Lacepède, 1800) do not provide
sufficient information to differentiate these, and the type specimens of these 2 nominal species appear to be no longer in
exsistence (Rosen & Greenwood, 1976: 57). Kottelat (2013c:
308) applied M. javanensis to the Southeast Asian species, but he
stated, "The Southeast Asian populations may in fact represent
several species." Comprehensive taxonomic revision is clearly
needed for the species currently identified as M. albus. In order
to avoid unnecessary confusions, we tentatively apply M. albus
to the Indochinese population, as previous researchers did.
Nguyen & Nguyen in Nguyen (2005) described 2 new species
of Monopterus based on a few specimens from Vietnam: M.
bicolor (2 specimens) and M. dienbienensis (4 specimens) from
Khánh Hòa and Điện Biên provinces, respectively. According
to them, these 2 and their M. albus can be separated from one
another based on, e.g., vertebrae counts (139–140, 150, and
123–124 in M. albus, M. bicolor, and M. dienbienensis, respectively). Rosen & Greenwood (1976: 10, table 2), who examined
many specimens from China, Japan, Myanmar and Java, reported extensive variation of the vertebral counts in M. albus (abdominal+caudal elements = 88–102+45–74). Taxonomic status of M.
bicolor, M. dienbienensis and M. albus of Nguyen & Nguyen
in Nguyen (2005) is currently ambiguous, and Kottelat (2013c:
308) regarded both M. bicolor and M. dienbienensis as "Species
inquirendae" (i.e., species of doubtful identity; see Kot-telat,
2013c: 9) of Monopterus.

A mangrove creek in Bến Tre, Vietnam, where Macrotrema sp. was collected (photo: KS)

SYNBRANCHIDAE

Macrotrema sp.
Family: Synbranchidae (FC: 300)
Size: (not measured).

Notes: A small-sized species of swamp eels, usually found in
brackish estuaries particularly mangrove creeks with a soft mud
bottom (but it is also collected from Tonle Sap River in southern
Cambodia); it is much less common than the other 2 swamp
eels in the Mekong. Its reddish coloration readily distinguishes
this species from the other Mekong swamp eels, even in a small
specimen. The photograph above shows a mangrove creek in
the Vietnamese Mekong, where this species was collected.
Macrotrema is peculiar within the Synbranchidae by having
broad gill opening extending dorsally on the side of the body (vs.
confined to the ventral surface of the head in the other genera),
a small caudal fin with 9–14 rays (vs. caudal fin absent or, if
present, with 7 or fewer rays), and posterior nares anterior to
the eye (vs. medial to eyes) (Rosen & Greenwood, 1976). The
genus is currently known only by a single species, Macrotrema
caligans, from peninsular Malaysia (Penang, the type locality),
Singapore, Thailand, and Vietnam (Rosen & Greenwood, 1976;
Kottelat, 1989a; Mai et al., 1992; Nguyen, 2005; Vidthayanon,
2008), although the species needs taxonomic revision as implied
by Vidthayanon (2008: 174). For example, according to Rosen
& Greenwood (1976), the specimens from the Malay Peninsula
have a notch between the caudal fin and dorsal/anal skin folds,
but the Mekong specimens lack a such notch.

body reddish orange or reddish pink

B
eye embedded under skin

C

head
broad gill opening

D
tail
9–12 caudal-fin rays

E
small young
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A

A) CTU-P 5204 (photo: HVM); B–D) CTU-P 1349 (photo: LXT); E) CTU-P 3150 (photo: LXT)

Distribution: Mekong Basin in Vietnam and southern Cambodia (Tonle Sap River).

Chaudhuria caudata Annandale, 1918
Family: Chaudhuriidae (FC: 301)
Size: 3.8 cm SL (Kottelat, 2001a: 147).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, and Myanmar.
Notes: A small-sized species of chaudhuriid fishes, found in
lakes, reservoirs, swamps, and small canals with dense aquatic
vegitation; it is frequently collected together with a paradox fish
Indostomus spinosus (p. 336). The photograph above shows
a shallow freshwater swamp with dense aquatic vegetaion in
Savannakhet, Laos, where Chaudhuria caudata was collected.
Earthworm eels of the Chaudhuriidae are similar to juveniles
of the synbranchid eels (swamp eels, pp. 344–346) in general
appearance, but has distinct dorsal, anal, caudal, and pectoral
fins. Ten species from South and Southeast Asia are known in the
family, and, of these, 2 species of the genus Chaudhuria (viz., C.
caudata and C. fusipinnis) have been recorded from the Mekong.
Chaudhuria caudata differs from the other Mekong species C.
fusipinnis (not shown in this book, see schematic illustration
below) in having caudal fin, which is separated from dorsal and
anal fins (vs. caudal fin fused with dorsal and anal fins in C.
fusipinnis) (Britz & Kottelat in Kottelat, 2000; Kottelat, 2001a).

A
B
C
D

E

head

34–39 dorsal-fin rays (vs. 44–48 in C. fusipinnis)
caudal fin separated from
dorsal and anal fins (vs.
confluent in C. fusipinnis)

F
Schematic silhouette of 2 species of Chaudhuria (top, C. caudata; bottom, C.
fusipinnis). Arrow indicates confluent dorsal, anal and caudal fins in C. fusipinnis.

tail
37–41 anal-fin rays (vs. 44–48 in C. fusipinnis)
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A) A fish in scoop net, just after collected (not preserved, Savannakhet, Laos, photo: KS); B) NUOL-P 1216 (photo: TP); C–F) NUOL-P 1215 (photo: TP)

A freshwater swamp in Savannakhet, Laos, where Chaudhuria caudata was collected (photo: KS)

CHAUDHURIIDAE

MASTACEMBELIDAE
Spiny eels
Fishes of the family Mastacembelidae have an elongate soft
body with many small, isolated dorsal-fin spines, and thus
they are commonly known as "spiny eels". In the Indochinese
Mekong, at least 8 species of 2 genera (viz., Macrognathus and
Mastacembelus) are found. Spiny eels are a popular food fish
throughout the region, and are marketed both fresh and dried.
The right photograph shows fried Macrognathus siamensis.

A

Family: Mastacembelidae (FC: 302)
Size: 20.0 cm SL (Kottelat, 2001a: 149).
Distribution: Mekong Basin in southern Laos, Thailand, Cambodia, and Vietnam; Chao Phraya basin.
Notes: A relatively small-sized species of spiny eels, found in
various freshwater habitats, e.g., large rivers, streams, lakes, and
reservoirs. Macrognathus siamensis is one of the most common
species of spiny eel in the Indochinese Mekong, and is frequently
seen in the local markets.
Macrognathus resembles Mastacembelus (pp. 349–351) in
general appearance, but has fewer dorsal-fin spines (32 or less vs.
33 or more in Mastacembelus) (Roberts, 1986; Kottelat, 2001a);
at maximum size, many of the fishes of Macrognathus are smaller
than Mastacembelus. Four species of Macrognathus are known
from the Indochinese Mekong, and all of these are shown in this
book.
Macrognathus siamensis is very similar to Macrognathus
sp. (below) in coloration, particularly a series of distinct ocelli
along the dorsal- and caudal-fin base (rarely absent, see photo E),
but differs from the latter in relatively shorter snout (vs. snout is
longer and deeper in M. sp.), a caudal fin separated from dorsal
and anal fins (vs. confluent), and none or a few pale speckles on
the body (vs. numerous pale speckles on the body). The juvenile
has many conspicuous dusky bars on body (photos F and G).

G

juvenile

F

juvenile

Macrognathus sp.

snout relatively short
(see Macrognathus
sp., below)

B

head

a series of cospicuous ocelli

C

13–19 dorsal-fin spines
none or a few pale
speckles on body

D

E

caudal fin separated from
dorsal and anal fins

almost always a single ocellus at caudal-fin base

?variant

A) NUOL-P 1122 (photo: TP); B and C) IFREDI-P 2500 (photo: PT); D) CTU-P 701 (photo: LXT); E) IFREDI-P 3873 (photo:
PT); F) CTU-P 3998 (LXT); G) CTU-P 4000 (LXT)

Macrognathus siamensis (Günther, 1861)

A

Size: 43 cm SL (Kottelat, 2001a:149, as Macrognathus sp.
long snout).
Distribution: Mekong Basin in southern Laos (downriver of
Khone Falls), Thailand, and Cambodia.
Notes: A medium-sized species of spiny eels, found in large
rivers; it appears to be uncommon, and is not or seldom seen at
the local markets. "Macrognathus sp." of Rainboth (1996: 180,
pl. 23, fig. 184) and "Macrognathus sp. long snout" of Kottelat
(2001a: 149) are identical to this species.
Its long snout, confluent caudal fin with dorsal and analfins and numerous minute pale speckles on the body readily
distinguish this species from similar-looking Mekong congener
M. siamensis (above). The number of ocellus (ocelli) at the
caudal fin varies (usually 0–2) in this species, whereas it is
almost always a single in M. siamensis.
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snout long
(see Macrognathus
siamensis, above)

B
a series of cospicuous ocelli

C
numerous pale
speckles on body

D

caudal fin confluent with
dorsal and anal fins

A–C) UNMF 6237 (photo: CG); D) UNMF 6315 (photo: CG)

Family: Mastacembelidae (FC: 302)

A

Family: Mastacembelidae (FC: 301)
Size: 19.2 cm SL (Kottelat, 2001a: 149).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins.
Notes: A relatively small-sized species of spiny eels, found in
various habitats in both flowing and standing waters; it is commonly sold at the local markets in the Indochinese Mekong, but
is less frequently seen compare to the other common congener
Macrognathus siamensis (left page).
A combination of confluent caudal fin with dorsal/anal fins and
vaguely-defined banded pattern on the body readily distinguishes
Macrognathus semiocellatus from the other Mekong congeners.
In the specimen with darkened coloration, a series of black spots
may be found along the dorsal-fin base; these spots are, however,
never modified into conspicuous ocelli as in M. siamensns and M.
sp. (left page).
Rainboth's (1996b: 179, pl. 23, fig. 182) Macrognathus taeniagaster is identical to M. semiocellatus shown here, although Kottelat (2001a: 147) regarded M. taeniagaster as a junior synonym
of M. circumcinctus (below).

Macrognathus circumcinctus (Hora, 1924)

B
28–32 dorsal-fin spines
vaguely-defined banded pattern on
body, as well as a series of faint
dusky spots along dorsal-fin base

C

D

young

caudal fin confluent with
dorsal and anal fins

A

Family: Mastacembelidae (FC: 301)
Size: 15.5 cm SL (Roberts, 1986: 99).
Distribution: Mekong Basin in Thailand, Cambodia, and Vietnam; Phú Quốc Island of Vietnam, coastal basins of western Cambodia and southeastern Thailand, Chao Phraya Basin, Myanmar,
Malay Peninsula, and Sumatra.
Notes: A relatively small-sized species of spiny eels, found in
large rivers and adjacent lakes and swamps; it is frequently marketed fresh in the Mekong Delta in particular in the Vietnamese
region (photo A), but is much less common than in the coastal
basins of western Cambodia and Phú Quốc Island of Vietnam.
Its characteristic, vivid blackish banded pattern encircling
the belly readily distinguishes Macrognatus circumcinctus from
the other spiny eels in the Mekong. Juveniles of the congener
M. siamensis also have a conspicuous banded pattern on body
(see left page), but the bands do not reach the ventral midline
of the belly (vs. reach there in M. circumcinctus even in small
specimens) and the caudal fin is separated from the dorsal and
anal fins (vs. confluent).

26–30 dorsal-fin spines
distinct blackish banded pattern,
encircling belly, on body

B

caudal fin confluent with dorsal and anal fins

C

A) Marketed fish, not collected (Cần Thơ, Vietnam, photo: KS); B) CTU-P 1030 (photo: LXT);
C) IFREDI-P 5318 (photo: PT)

Macrognathus semiocellatus Roberts, 1986

A) IFREDI-P 3683 (photo: PT); B) CTU-P 700 (photo: LXT); C) NUOL-P 1187 (photo: KS); D) CTU-P
2690 (photo: LXT)

MASTACEMBELIDAE

Mastacembelus erythrotaenia Bleeker, 1850
Family: Mastacembelidae (FC: 301)
Size: 76.0 cm TL (Kottelat et al., 1993: 168).

Notes: A large-sized species of spiny eels, found in brackish
estuaries and adjacent freshwater areas of large rivers; it appears
to be uncommon in the Mekong, but is sometimes marketed fresh
at the local markets in delta region of Vietnam. This brilliant fish
is also frequently seen in the aquarium fish trade, although it is
not so popular due to its barbarous habit.
Its characterisic red-spotted/striped patterns of the head
and body, as well as similarly-colored distal margins of the
dorsal, anal and caudal fins, readily distinguish Mastacembelus
erythrotaenia from the other spiny eels in the Mekong.

dorsal, anal and caudal fins
with a reddish margin

reddish spots / stripes on head and body
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CTU-P 5214 (photo: HVM)

Distribution: Mekong Basin in Vietnam (and ?Cambodia);
coastal basins of Thailand, Malaysia, Sumatra, and Borneo.

A
Mastacembelus armatus (Lacepède, 1800)

B

Family: Mastacembelidae (FC: 301)
Size: 70 cm TL (Kottelat, 2001a: 149).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; South and Southeast Asia from
Pakistan to Indonesia.
Notes: A large-sized species of spiny eels, found in various
kinds of freshwater habitats, e.g., rivers, streams, lakes, and reservoirs. Mastacembelus armatus is the most common species of the
genus in the Indochinese Mekong, and is frequently seen at the
local markets.
Mastacembelus is similar to Macrognathus, but can be distinguished by having 33 or more isolated dorsal-fin spines (vs. 32
or fewer in Macrognathus) (Roberts, 1986; Kottelat, 2001a). In
maximum size, many of the fishes of Mastacembelus are larger
than Macrognathus; it is also true of the case of the Mekong
species.
Mastacembelus armatus differs from the other congners in
the Mekong in having longitudinally-oriented zig-zag blackish
stripes, frequently forming a conspicuous network pattern. However, the pattern is highly variable in this species; we collected
specimens having merely a longitudinal series of blackish spots
from Savannakhet, Laos (photos F, G, and L), and Roberts (1986:
106) reported specimens with "almost no color pattern at all".
Roberts (1986) considered the fish with a well-developed
network pattern, extending over the entire abdomen as well as
the entire length of body (like specimens in photos B and I) as
a distinct species, Mastacembelus favus, originally described
from Chao Praya River by Hora (1923); the Roberts' (1986)
identification is followed by Rainboth (1996b: 180). Kottelat
(1998: 117), however, disagreed with Roberts' (1986) identification, since there was considerable color variation including
intermediate ones in his samples from the Nam Theun and Xe
Bangfai basins (tributaries of the Mekong), and identified all his
specimens as M. armatus tentatively. We concur with Kottelat's
(1998) identification; note that M. armatus of his subsequent
book on the fishes of Laos (Kottelat, 2001a: 149, fig. 423) contains M. armatus and M. sp. (cf. tinwini) (next page) shown here.
Mastacembelus armatus currently identified is widely distributed in South and Southeast Asia, and shows a large differences in vertebral counts among the different geographic regions
(Britz, 2007). According to Britz (2007: 266), a large scale
revision of the M. armatus complex is underway.
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C
D

E
F
G
H
I
J
longitudinally-oriented zig-zag blackish stripes,
frequently forming a conspicuous network pattern,
on body (sometimes reduced, see photos F, G & L)

K
L

M

juvenile

A) Marketed fish (not preserved, Vientiane, Laos, photo: KS); B) CTU-P 3619 (photo: LXT); C and J) NUOL-P 1840 (photo: TP); D and K) NUOL-P 1419 (photo: TP); E) IFREDI-P 1189 (photo: PT); F & L) NUOL-P 1141 (photo: TP); G) NUOL-P 1138 (photo: TP); H) CTU-P 91 (photo:
LXT); I) CTU-P 591 (photo: LXT); M) IFREDI-P 3130 (photo: PT)

MASTACEMBELIDAE

Mastacembelus sp. (cf. tinwini)

A

Family: Mastacembelidae (FC: 301)
Size: (not measured).
Distribution: Mekong Basin in northern Laos.
Notes: Presumably a medium-sized species of spiny eels, collected from a fast flowing stream with gravel bottom in Luang
Prabang Province, Laos; it was collected together with a small
specimen of common congener Mastacembelus armatus (left
page). The specimen in the bottom photograph of Kottelat's
(2001a: 148, fig. 423) M. armatus looks identical to this species.
Its regular and parallel blackish longitudinal stripes (rather
than zig-zag stripes in sympatric congener M. armatus) on the
body resemble those of a congener known from the Salween
Basin in Myanmar, Mastacembelus tinwini (see Britz, 2007). The
Mekong fish, however, differs from the Myanmar specimens of M.
tinwini by having 40 abdominal vertebrae (vs. 41–43 in the latter)
and the last dorsal-fin pterygiophore that is inserted behind the
neural spine of 42nd or 43rd vertebra (vs. 44th, 45th, 46th or 47th
vertebra). Dorsal, anal, and caudal fins lack the whitish margin in
the Mekong specimens (vs. with whitish margin in M. tinwini),
but this condition may be owing to its small size; the above-noted
specimen of Kottelat (2001a: 148, bottom photograph of fig. 423)
that looks larger than our specimens has a distinct whitish margin
of these fins.

B
C

D
about 5 regular and parallell brackish
longitudinal stripes on body
XXXVI, 68–69 dorsal-fin rays

E
40+49–50=89–90 vertebrae

19 caudal-fin rays

II-I, 68–69 anal-fin rays

A, D, and E) NUOL-P 4633 (photo: TP); B) NUOL-P 4634 (photo: TP); C) NUOL-P 4636 (photo: TP)

MASTACEMBELIDAE

Mastacembelus sp. (cf. pantherinus)
Family: Mastacembelidae (FC: 301)
Size: (not measured).
Distribution: Mekong Basin in northern Laos.

34+46=80 vertebrae

complex irregular minute
brackish mottles on body

14 caudal-fin rays

II-I, 68–69 anal-fin rays

NUOL-P 4673 (photo: TP)

XXXIII, 60 dorsal-fin rays

A small stream in Luang Prabang Province, Laos, where Mastacembelus
sp. (cf. pantherinus) was collectd (photo: KS)

Notes: A putative undescribed species, known only by a single
specimen from a fast-flowing stream with gravel bottom and
boulders in the Luang Prabang Province of Laos. The photograph
below shows the habitat in the collecting locality.
This slender spiny eel somewhat resembles the congener
Mastacembelus pantherinus from Lake Indwagyi of Myanmar
in coloration, but has fewer vertebrae (34+46=80 vs. 42–44+54–
57=97–100 in M. pantherinus) and dorsal (33 spines and 60 soft
rays vs. 37–40 spines and 82–92 soft rays), anal (3 spines and 63
soft rays vs. 3 spines and 79–81 soft rays), and caudal-fin rays (14
vs. 17–20) [data of M. pantherinus is referred from Britz, 2007].
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SCORPAENIFORMES / SCORPAENIDAE
SCORPAENIFORMES – scorpionfishes and allies
Fishes of Scorpaeniformes (sensu Nelson, 2006) look similar
to various kinds of fishes in the other orders (e.g., Perciformes,
pp. 355–485), but are characterized by having suborbital stay,
a posterior extension of the third infraorbital bone across the
cheek to preoperclum; the suborbital stay is seen as an exposed
longitudinal bony ridge with spines in many species, but is
entirely embedded under the skin or absent in some families.
Following Nelson (2006), 26 families and ca. 1,477 species are
placed in the Scorpaeniformes. Many of scorpaeniform fishes
are found in the marine waters, but more than a few species are
known to be confined to, or temporary enter into, the fresh- or
brachish-water areas.
Although Nelson's (2006) classification is followed here,
his Scorpaeniformes is, as already noted by himself, currently
regarded as non-monophyletic (e.g., Imamura, 2000; Imamura
& Yabe, 2002; Smith & Wheeler, 2004). For example, Wiley &
Johnson (2010) divided Nelson's (2006) Scorpaeniformes into 3
distinct orders, viz., Cottiformes, Dactylopteriformes, and Scorpaeniformes; their Cottiformes and Scorpaeniformes include
zoarcoids (eelpouts and allies) and serranids (sea basses, p. 362),
respectively, both of which were considered as subgroups of
Perciformes by Nelson (2006).
During our field surveys in the Mekong in 2007–2013, at
least 3 species of scorpaeniform fishes were collected from
the delta region in Vietnam. Several additional species are expected from the Vietnamese Mekong in particular in the brackish estuaries.

Family: Scorpaenidae (FC: 304)

exposed bony ridge of
suborbital stay (see text)

lateral view of head of
Platycephalus cultellatus

A

Size: 11.7 cm SL (Poss, 1999: 2318).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A small-sized species of scorpionfishes, found in brackish estuaries in particular in the mangrove areas.
Its peculiar appearance, incuding bony head with strongly
upturned mouth, naked body, and 15 or more strong dorsalfin spines, Leptosynanceia astroblepa is readily distinguished
from the other Mekong fishes. Similar genera in the scorpaenid
subfamily Synanceiinae (e.g., Synanceia and Trachicephalus)
are also expected around brackish estuaries of the Mekong, but
have 14 or less dorsal-fin rays (Poss, 1999). Fishes of the other
subfamily Tetraroginae (e.g., Tetraroge and Vespicula) are also
similar, and may enter into the brackish estuaries in this region;
the tetrarogines, however, differ from the synanceiines (including
Leptosynanceia) in having free rear margin of continuous gill
membranes across the isthmus (vs. the gill membrane is broadly
connected to the isthmus in the Synanceiinae).

15 or more strong dorsal-fin spines

B

mouth strongly upturned

D dorsal view
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C

no scales on body

A) CTU-P4881 (photo: HVM); B) CTU-P 1540 (photo by LXT); C and D).CTU-P 2188 [photo: LXT (C, freshly collected)
and KS (D, preserved in ethyl alcohol)]

Leptosynanceia astroblepa (Richardson, 1844)

lateral view of head of
Leptosynanceia astrobrepa

PLATYCEPHALIDAE
Flatheads
Fishes of the family Platycephalidae have a broad and depressed
head, and thus they are commonly known as "flatheads". General appearance of the platycephalids is somewhat similar to that
of callionymids (pp. 418–419), but is readily distinguished by
having: scales on body (vs. naked in the callionymids); moderately wide gill opening (vs. restricted to a small pore); and a
larger mouth (vs. much smaller).

Platycephalus cultellatus Richardson, 1846

Two species of the Platycephalidae were collected from the
Mekong during our field surveys in 2007–2013; occurrences
of several additional species are highly expected from the
brackish estuaries in this region. Key to the species of this family made by Knapp (1999) is useful for their identification, although Platycephalus cultellatus (below) is not included in the
key.

A

Family: Platycephalidae (FC: 313)
Size: 45 cm SL (Imamura in Matsunuma et al., 2011: 74).
Distribution: Mekong Basin in Vietnam; South China Sea.

B

C

some distinct blackish
bands on caudal fin

lateral view

no yellow bloch
on caudal fin

D

ventral view

E

Non-Mekong fish of Platycephalus indicus (Koh Kong, Cambodia, IFREDI-P
6299, photo: PT)

Grammoplites knappi Imamura & Amaoka, 1994

lateral view of head

young

A–D) CTU-P 1088 (photo: KU); E) CTU-P 2228 (photo: LXT)

Notes: A relatively large-sized species of flatheads, found in
shallow coastal marine waters; it is also known to enter brackish
estuaries and adjacent freshwater areas.
This is one of the flathead species with some distinct blackish
bands on the caudal fin, and is frequently confused with the
similar-looking congener Platycephalus indicus in this region
(e.g., Tran et al., 2013). Platycephalus cultellatus differs from
P. indicus in having no yellow part on the caudal fin (vs. a conspicuous yellow blotch near the middle of the caudal fin in P. indicus; see photograph of non-Mekong specimen, below) (Imamura
in Matsunuma et al., 2011; H. Imamura, pers. comm.). Platycephalus cultellatus has never been recorded from the Mekong
previously, but the species, which is actually common in the delta,
seems to be confused with P. indicus in many cases.

A

Family: Platycephalidae (FC: 313)
Size: 23.5 cm SL (Imamura & Amaoka, 1994: 174).
Distribution: Mekong Basin in Vietnam; Western Pacific.

B

C

lateral view

D

ventral view

lateral view of head
A) CTU-P 2190 (photo: LXT); B–D) CTU-P 2189 (photo: LXT)

Notes: A medium-sized species of flatheads, found in shallow
coastal marine waters; it is also known to enter brackish estuaries.
The photographed specimens shown here are young, collected
from small brackish-water creek in mangrove area at Trà Vinh,
Vietnam.
Grammoplites is unique within the Platycephalidae in having
the following combination of characters (Imamura, 1996): a
strong, backwardly directed spine on all lateral-line scales;
sensory tubes on cheek not developed. Grammoplites comprises
3 species, and, of these, 2 species, viz., G. knappi and G. scaber,
are known from the Western Pacific (Imamura, 1996). Grammoplites knappi is similar to G. scaber, but has a narrower
interorbital width (6.4–8.4% of head length vs. 9.8–13.1% in G.
scaber) (Imamura & Amaoka, 1994).
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A fish market in Cần Thơ, Vietnam (photo: KS)

PERCIFORMES
PERCIFORMES – perches and allies
Perciformes (sensu Nelson, 2006) is the most species-rich order
of recent fishes. Nelson (2006) estimated this order comprises
160 families and 10,033 species; it indicates that one-third of
living fish species are placed in this order.
Systematics of this group is, however, in a state of flux.
Monophyly of the Perciformes sensu Nelson (2006), which is
followed here, is not supported by either the morphological or
molecular evidence, and several recent researchers have split
this group into several orders. For example, Wiley & Johnson
(2010) re-classified Nelson's (2006) Perciformes into 15 orders;
interrelationships of these orders were left unresolved by Wiley
& Johnson (2010), and were listed as "Percomorphacea, incertae
sedis orders", together with the other 8 orders comprising fishes
that were considered as non-perciforms by Nelson (2006) [viz.,
Bratrachoidiformes, Cottiformes, Dactylopteriformes, Lophiiformes, Ophidiiformes, Scorpaeniformes (including Serranidae
of the Perciformes sensu Nelson, 2006), Pleuronectiformes,
and Tetraodontiformes]. In this book, classification of the
Perciformes tentatively follows Nelson (2006) (rather than, e.g.,
Wiley & Johnson, 2010), to avoid future excessive change in
the classification due to our premature knowledge on systematics of these fishes.
Many of the perciform fishes are known from the marine
waters, but about one-tenth of them are known to be confined to
the freshwaters (Nelson, 2006). In the Indochinese Mekong, at
least 171 species of the perciform fishes assigned to the following
33 families are hitherto known, although many additional species
are expected to be found from the brackish estuaries in Vietnam:
Ambassidae (5 spp.); Anabantidae (1 sp.); Blenniidae (2 spp.);
Callionymidae (4 spp.); Carangidae (5 spp.); Channidae (5 spp.);
Cichlidae (2 spp.); Drepaneidae (1 sp.); Eleotrididae (7 spp.);
Gerreidae (3 spp.); Gobiidae (72 spp.); Haemulidae (1 sp.);
Helostomatidae (1 sp.); Latidae (2 spp.); Leiognathidae (4 spp.);
Lobotidae (4 spp.); Lutjanidae (1 sp.); Monodactylidae (1 sp.);
Mullidae (1 sp.); Nandidae (2 spp.); Odontobutidae (2 spp.);
Osphronemidae (13 spp.); Polynemidae (6 spp.); Scatophagidae
(1 sp.); Sciaenidae (11 spp.); Serranidae (1 sp.); Scombridae (3
spp.); Siganidae (3 spp.); Sillaginidae (1 spp.); Sparidae (1 sp.);
Terapontidae (2 spp.); Toxotidae (2 spp.); Trichiuridae (1 sp.).
In this region, great diversity of the perciform fishes is found in
Vietnam, whereas it is much less in other countries. For example,
regarding the most species-rich family Gobiidae (gobies, pp.
430–485), which contains more than 42% of all perciform fishes
in this region, many species are found in the brackish estuaries in
Vietnam (e.g., mangrove creeks/swamps), whereas a few representatives of some genera are known from other countries.

Ambassis vachellii (Ambassidae), Sóc Trăng, Vietnam (photo: KS)
Oreochromis niloticus (Cichlidae), Vientiane, Laos (photo: KS)

Datnioides undecimradiatus (Lobotidae)
Ubon Ratchathani, Thailand (photo: KS)

Butis koilomatodon (Eleotrididae), Bến Tre, Vietnam (photo: KS)

Anabas testudineus (Anabantidae), Cần Thơ, Vietnam (photo: KS)

Gobiopterus chuno (Gobiidae), Bến Tre, Vietnam (photo: KS)
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AMBASSIDAE
Glassfishes
Fishes of the family Ambassidae have a semitransparent body
when alive in many species, and thus they are commonly known
as "glassfishes". Some freshwater species are commonly seen
in aquarium fish trade. The Ambassidae comprises 7 genera
from the Indo-Pacific region; of these, 6 genera (viz., Chanda,
Denariusa, Gymnochanda, Paradoxodacna, Parambassis, and
Tetracentrum) are confined to freshwater habitats (e.g., Allen
& Burgess, 1990; Roberts, 1995), whereas the remaining one,
Ambassis, is found in brackish estuaries and adjacent marine/
freshwater areas. Two genera, Ambassis and Parambassis, are
known from the Mekong.
Regarding the genus Parambassis, only 3 species are known
from the Mekong, and are easily identified each. On the other
hand, many species of Ambassis are known from the Western
Pacific around the Mekong, and may enter brackish estuaries
(see "Notes" of Ambassis vachellii, p. 358). Many speceis of
Ambassis resemble each other in general appearance; a careful
check of the scales and head spines (see right photograph) is
needed for their identification.

Parambassis siamensis (Fowler, 1937)

supraorbital spines

cheek scales
preopercular ridge
hind margin of preopercle

A

Family: Ambassidae (FC: 330)
Size: 5.0 cm SL (Kottelat, 2001a: 149).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins and Malay Peninsula.

snout less pointed
(than that of P.
apogonoides)

B
small black blotch behind
head (more conspicuous
in preserved specimens)

2nd anal-fin spine
subequal or shorter
than 3rd spine

C

55–60 longitudinal
scales
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A and B) IFREDI-P 1756 (photo: KS); C) NUOL-P 2009 (photo: TP)

Notes: A relatively small-sized species of glassfishes, found in
slow-flowing rivers, streams, irrigation canals, ponds, lakes, and
reservoirs.
Parambassis differs from Ambassis in having much smaller
and more numerous scales; fishes of Parambassis are found in the
freshwater areas, and are not found in brackish estuaries where
fishes of Ambassis are common. Three species of Parambassis,
viz., P. apogonoides, P. siamensis, and P. wolffii, are known from
the Mekong; all of them are shown in this book. Rainboth et al.
(2013: 82) listed 2 additional species of the genus, P. baculis and P.
thomassi, in their book on their "Greater Mekong Ecosystem", but
the records of these 2 species from the Mekong are most likely to
be errors/misidentification; these 2 species are currently known
only from the Indian subcontinent (e.g., Talwar & Jhingran, 1991;
Roberts, 1995).
Parambassis siamensis is the most common species of the
genus found in standing and slow-flowing freshwater habitat
in the Mekong. It can be distinguished from P. apogonoides by
having shorter and less-pointed snout. The second anal-fin spine
is subequal or shorter than the third spine in P. siamensis, whereas
it is much longer than the third spine in P. wolffii. Parambassis
siamensis has 55–60 longitudinal scales; the count is higher than
that of P. apogonoides (40–47) and P. wolffii (43–46) (Roberts,
1995; Kottelat, 2001a). In large specimens of P. siamensis (photo
C), the body is deepened, and the predorsal profile is slightly
humped.

AMBASSIDAE
Parambassis apogonoides (Bleeker, 1851)
Family: Ambassidae (FC: 330)
Size: 8.5 cm SL (Kottelat, 2001a: 149).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Malay Peninsula, Sumatra and Borneo.

snout long and pointed
(see photo of P. siamensis,
left page)

2nd anal-fin spine
subequal or shorter
than 3rd spine

Parambassis wolffii (Bleeker, 1850)

A

Family: Ambassidae (FC: 330)
Size: 16 cm SL (Kottelat, 2001a: 149).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, Sumatra, and
Borneo.
Notes: A large-sized species of glassfishes, found in large rivers.
Its characteristic, long second anal-fin spine (much longer than
third spine) readily distinguishes Parambassis wolffii from the
other ambasiids in the Mekong.

C

43–46 longitudinal
scales

B

mouth large
and upturned
2nd anal-fin spine
much longer than
3rd spine

357

IFREDI-P 4292 (photo: PT)

40–47 longitudinal
scales

A) CTU-P 4359 (photo: LXT); B) CTU-P 3584 (photo: LXT); C) freshly-collected specimen, one of CTU-P specimens (An Giang, Vietnam,
photo: KS)

Notes: A medium-sized species of glassfishes, found in medium
to large slow-flowing rivers. Kottelat (2001a) noted that Parambassis apogonoides is known from "downriver of Khone falls"
in the Mekong. During his long-term monitoring of fish fauna in
the Mun River (a tributary of the Mekong in Thailand, upriver of
Kone Falls), one of us (CG) had never confirmed P. apogonoides
actually, but the fish recently began being collected from there.
Parambassis apogonoides is readily distinguished from the
other Mekong congener (viz., P. siamensis and P. wolffii) by
its characteristic "face" with a long and pointed snout. Its short
second anal-fin spine (subequal or shorter than the third spine)
is similar to P. siamensis, but has fewer longitudinal scales
(40–47 vs. 55–60 in P. siamensis).
Roberts (1989: 162) reported oral brooding of Parambassis
apogonoides from the Kapuas Basin, western Borneo. According
to him, 81 young (3.3–7.0 mm) were taken from the buccal cavity
of a 51.6 mm male. It is only a single known case of parental
care in the family Ambassidae (Roberts, 1989, 1995). The oral
brooding is not yet confirmed in the Mekong fish of P. apogonoides.

AMBASSIDAE
Ambassis vachellii Richardson, 1846

A

Family: Ambassidae (FC: 330)
Size: 5.5 cm SL (Kottelat et al., 1993: 105).

2 or more (usualy 3–5)
supraorbital spines

B
2 rows of scales on cheek
body relatively
slender

preopercular margin
serrate

C

27–28 longitudinal
scales

a large black blotch
at distal part of
spinous dorsal fin

A

Ambassis kopsii Bleeker, 1858
Family: Ambassidae (FC: 330)
Size: 10.2 cm TL (Kottelat et al., 1993: 105).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A medium-sized species of Ambassis, found in brackish
estuaries and adjacent freshwater areas. Its characteristic combination of a deep body and a conspicuous black blotch at distal
part of spinous dorsal fin readily distinguishes it from the other
congeners. The other deep-bodied congener Ambassis interrupta,
collected from the Phú Quốc Island of Vietnam, is shown below.

Non-Mekong specimen of
Ambassis interrupta (Phú Quốc
Island, Vietnam, CTU-P 4309)
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2 rows of scales on cheek

B

preserved specimen

pelvic, anal and caudal
fins tinged with yellow

A) Non-Mekong specimen, CTU-P 4168 (Phú Quốc Island, Vietnam, photo: LXT); B) one of CTU-P 4043 (photo:
KS)

Notes: A medium-sized species of glassfishes, commonly found
in brackish estuaries and adjacent coastal marine waters; it is
undoubtedly the most abandant species of Ambassis in estuarine
areas of the Mekong.
Ambassis is the only ambassid genus known from brackish
estuaries and coastal marine waters (although frequently enter
to adjacent freshwater areas in several species); other genera of
the family are confined to the freshwater habitats. Ambassis is
readily distinguished from only other ambassid genus known
from the Mekong, Parambassis, by having much larger and
fewer scales (e.g., longitudinal scales 34 or less vs. 36 or more
in Parambassis) (e.g., Allen & Burgess, 1990).
Several species of Ambassis are expected from the Mekong (as
listed by Rainboth et al., 2012), although the records of them,
except for A. vachellii and A. kopsii, need confirmation based
on the voucher specimen(s). Many of the fishes of Ambassis
are similar to each other in general appearance, and the serrated
margins and ridges on head are useful in their identification (see,
e.g., Allen, 1999); identification based on a photograph is quite
difficult in many cases (except for some distinctive species, e.g.,
A. kopsii). During our field surveys in 2007–2013, we collected
numerous specimens of Ambassis from the Vietnamese Mekong
in particular in the mangrove areas, and almost all of these fish
were identified as A. vachellii; the only exception is A. kopsii
(below). In Phú Quốc Island of Vietnam (off the western coast
of the Mekong Delta) and coastal basins west of the Cardamom
range of Cambodia, interestingly, we collected many specimens
of A. interrupta and putative undescribed species of the genus
(now being investigated for the description by us), in addition
to A. vachelli and A. kopsii. And, Vasil'eva & Vasil'eva (2012)
recorded additional 2 species, A. gymnocephalus and A. macracanthus, from the Phú Quốc Island.
Ambassis vachellii is similar to A. gymnocephalus by having
2 or more (usually 3–5) supraorbital spines, but has serrate
hind margin of preopercle (vs. smooth in A. gymnocephalus)
(see e.g., Allen, 1999).

A) CTU-P 2599 (photo: LXT); B) marketed fish, not preserved (Bến Tre, Vietnam, photo: KS); C) CTU-P 1265 (photo: LXT)

Distribution: Mekong Basin in Vietnam; Western Pacific.
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Collecting fishes at a brackish estuary in Sóc Trăng, Vietnam, where Ambassis vachellii was abundantly seen (photo: KS)

A juvenile of Lates calcarifer in an aquarium (Bến Tre, Vietnam, photo: KS)

LATIDAE
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LATIDAE

Lates calcarifer (Bloch, 1790)
Family: Latidae (FC: 331)
Size: over 200 cm TL (Larson, 1999: 2431).
Distribution: Mekong Basin in Vietnam; Indo-Pacific.
Notes: A large-sized species of perch-like fishes, found in brackish estuaries and adjacent coastal marine and freshwater areas; it
is a highly esteemed food fish, commonly seen in markets around
the coastal region in particular. Juveniles shown here (photos E
and F) were collected by a local fishermen from mangrove forest
in Bạc Liêu, Vietnam, together with numerous juveniles (fry) of
Pseudapocryptes elongatus (p. 480).
In addition to several freshwater species from Africa (including
a famous nile perch, Lates niloticus), only a single coastal marine
species of Lates, L. calcarifer, was recognized from the IndoWest Pacific (e.g., Larson, 1999; Nelson, 2006), until Pethiyagoda
& Gill (2012) described 2 similar-looking species, L. lakdiva (from
Sri Lanka) and L. uwisara (Myanmar). According to Pethiyagoda
& Gill (2012: 7), one of these, L. uwisara, has already been used
in aquaculture; if the species has indeed entered into widespread
use in aquaculture, it is likely to be recorded from additional
localities in the future. Lates uwisara can be distinguished from L.
calcalifer by having 7 scales between the base of the third dorsalfin spine and the lateral line (vs. 6 in L. calcalifer) (Pethiyagoda
& Gill, 2012: 6).

3–4 large spines
at posteroventral
margin of preopercle
dorsal fin
deeply notched

D

head and body
plain silvery in
adult

F

juveniles

E

caudal fin rounded

juvenile

361

A) Marketed fish, not preserved (Bến Tre, Vietnam, photo: KS); B) CTU-P 3377 (photo: LXT); C and D) CTU-P 3376 (photo: LXT); E) CTU-P 4732 (photo: LXT); F) juveniles including CTU-P specimens (Bạc Liêu, VIetnam, photo: KS)

A

LATIDAE & SERRANIDAE
A

Non-Mekong fish, not preserved (Koh Kong, Cambodia,
photo: KS)

Psammoperca waigiensis (Cuvier, 1828)
Family: Latidae (FC: 331)
Size: 47 cm TL (Larson, 1999: 2432).
Distribution: ?Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of perch-like fishes, found in
shallow rocky and/or coral reefs of coastal marine waters. Vidthayanon (2008: 285) listed this fish as "Visitor" to the Mekong
Delta, but the record needs careful confirmation; Rainboth et al.
(2012: 82) noted that the voucher of their record of Psammoperca waigiensis from the "Greater Mekong Ecosystem" is
specimen(s) in the collection from the Gulf of Thailand by K.F.
Lagler. During our field surveys in 2007–2013, we could not
collect any specimens of this species from the Mekong. The
photographed fish show here were sold at a market in the coastal
region of western Cambodia.

Epinephelus coioides Hamilton, 1822
Family: Serranidae (FC: 338)
Size: 95 cm TL (Heemstra & Randall, 1999: 2493).

jaws reaching to below
middle of eye (vs. not
extending beyond a
vertical through hind
margin of eye as in
Lates calcalifer, p. 361)

only a single
preopercular spine
(vs. 3–4 preopercular
spines in Lates
calcalifer)

lower jaw not projecting beyond upper jaw
(vs. projecting in Lates calcalifer)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Non-Mekong specimen of Epinephelus
bleekeri (Kompot,
Cambodia, IFREDI-P
6812)

numerous orange spots
on head, body, and fins
mouth large

dorsal fin with 11 spines
and 14–16 soft rays

3 flat spines on posterior
part of operculum
caudal fin
rounded

5 faint oblique
dusky bars on body

Sea basses (groupers)
Fishes of the family Serranidae (sensu Nelson, 2006) usually
have 3 spines at posterior part of operculum, serrated preopercular margin, and continuous dorsal fin. Large-sized species
are highly esteemed as food fish worldwide in warm seas.
Many of serranid fishes are known in marine waters (even in
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deepwaters), but some are known to enter to brackish estuaries
and adjacent freshwater areas in particular the juvenile and
young stages. During our field surveys in 2007–2013, we collected only a single species Epinephelus coioides from estuarine areas of the Vietnamese Mekong.

CTU-P 3305 (photo: LXT)

Notes: A large-sized species of groupers, found in brackish
estuaries and coastal marine waters; it is highly esteemed food
fish (particularly in Chinese food restaurants), and is commonly
seen in markets.
As for serranids, 71 species were listed as fishes from the
"Greater Mekong Ecosystem" by Rainboth et al. (2012), but, of
these, only a single species, Epinephelus coioides, appears to be
actually collected from the Mekong Basin, judging from their
brief notes on the vouchers; the other 70 species were confirmed
by them from marine waters and/or other geographic regions
(e.g., Kampot of Cambodia and Nha Tran in central Vietnam).
Epinephelus coioides, commonly known as orange-spotted
grouper, has numerous small brownish orange spots on its
head, body and fins, 5 faint oblique dark bars on the body, and
a rounded caudal fin. The similar orange-spotted congener
E. bleekeri (see photograph below) is also frequently seen in
aquarium tanks of Chinese food restautants in Incochinese
countries, but has a truncate or slightly convex caudal fin (rather
than a rounded fin as in E. coioides) with a non-spotted, plain
dusky area of lower two-thirds of the fin; E. bleekeri is known
from shallow rocky banks (e.g., Heemstra & Randall, 1999:
2489), and is apparently not yet confirmed from the Mekong.

LUTJANIDAE
Snappers
Fishes of the family Lutjanidae, commonly known as snappers,
are typical perch-like fishes, usually having a serrated preopercular margin, fairly large mouth, no scales between the eye
and mouth, and a continuous dorsal fin with 10–12 spines and
10–19 soft rays (Anderson Jr. & Allen, 2001). The large-sized
species are highly esteemed as food fish worldwide in warm
seas.

Lutjanus russellii (Bleeker, 1849)

Many of the lutjanid fishes are found in marine waters, and
some are known to enter brackish estuaries and adjacent freshwater areas in particular those of the juvenile and young stages.
Two species, viz., Lutjanus argentilineatus and L. russellii,
were recorded from the Mekong Delta (e.g., Vidthayanon,
2008), although some other species are also expected as shown
by Rainboth et al. (2012).

A

Family: Lutjanidae (FC: 370)
Size: 45cm TL (Anderson Jr. & Allen, 1999: 2891).

4–7 dusky stripes on
body in juvenile and
small young

a large rounded black spot below
anterior part of soft dorsal fin
14 soft dorsalfin rays

B

scale rows above lateral line
obliquely positioned
vomerine tooth patch triangular
with a median posterior extention

A
Lutjanus argentimaculatus (Forsskål, 1775)
Family: Lutjanidae (FC: 370)
Size: 120 cm TL (Anderson Jr. & Allen, 2001: 2862).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A large-sized species of snapper, found in shallow
coastal marine waters, brackish estuaries and adjacent freshwater areas. Particularly juveniles and the young are common
in mangrove areas, but they appear to be less common than Lutjanus russellii (above) in the Mekong. Although we failed to
collect any specimens of L. argentimaculatus from the Mekong
during our field surveys in 2007–2013, a small young (photo
C, indicated by yellow arrow) was photographed at Cà Mau
Province of Vietnam.

B

7–8 broad dusky banded
pattern on body in
juvenile and young

C
bluish line below
eye

fins reddish
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A) Marketed, non-Mekong fish (Koh Kong, Cambodia, photo: KS); B) non-Mekong specimen (Libong Island,
Thailand, one of NSMT-P collection, photo: KS); C) marketed fish, not preserved (Cà Mau, Vietnam, photo: KS)

Notes: A medium-sized species of snappers, found in shallow
coastal marine waters; it is also known to enter brackish estuaries
and adjacent freshwater areas in the juvenile and young stages.
Lutjanus russellii is an esteemed food fish, and is commonly seen
in markets around the coastal region.
Several species of Lutjanus with a large black spot below the
anterior part of the soft dorsal fin are known from the western
Pacific. Examples include: L. ehrenbergii, L. fliviflamma, L.
fuscescens, L. johnii, L. monostigma, L. quinquelineatus, L.
rufolineatus, and L. russellii. Of these, L. russellii is similar to L.
ehrenbergii and L. fluviflamma by having a triangular vomerine
tooth patch with a medial posterior extension (rather than
crescentic without a median posterior extension; see right figure),
but L. russelli has obliquely positioned scale rows above the
lateral line (vs. horizontal in L. ehrenbergii) and 14 soft dorsal-fin
rays (vs. 12–14, usually 13, in L. fulviflamma). Juvenile and small
young of L. russellii have 4–7 dark, relatively broad stripes on
the side of the head and body (see photo B), while L. fluviflamma
has 6–7 narrower yellowish stripes (including a single dark stripe
through the eyes in the small young) on the side of the head and
body. [Morphological data of species of Lutjanus are referred
from Anderson Jr. & Allen (1999)].

A) CTU-P 3155 (photo: LXT); B) CTU-P 3198 (photo: LXT)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

LOBOTIDAE
Tigerperches and allies

Lobotes surinamensis (Bloch, 1790)

plain darkened coloration (vs. a distinct black barred pattern
on the head and body in Datnioides); the juvenile and/or
small young of L. surinamensis is known to frequently enter
to brackish estuaries. Datnioides comprises 5 similar-looking
species from South and Southeast Asia; 3 of them are known
from the Mekong.

A

A) Non-Mekong fish, not preserved (Koh Kong, Cambodia, photo: KS); B) non-Mekong
fish, not preserved (Phu Quoc Island, Vietnam, photo: KS)

The family Lobotidae sensu Nelson (2006) comprises 2 genera,
Lobotes and Datnioides, although some recent researchers assigned these 2 genera to their own families, viz., Lobotidae and
Datnioididae (e.g., Kottelat, 2013c). Lobotes, including only
a single species L. surinamensis known in warm seas worldwide, is readily distinguished from Datnioides by having a

Family: Lobotidae (FC: 372)
Size: 100 cm TL (Carpenter, 2001: 2944).
Distribution: Mekong Basin in Vietnam; tropical and subtropical waters worldwide.
Notes: A large-sized species of perch-like fishes, found in
marine coastal waters and brackish estuaries. Vidthayanon (2008)
recorded this species from the Mekong, and noted, "Locally
common in the coastal markets." Although no voucher specimens
were collected from the Mekong during our field surveys in
2007–2013, one of us (KS) actually confirmed (but not kept) a
marketed fish of L. surinamensis at Bến Tre, Vietnam. The photographed specimens shown here were taken from Koh Kong of
Cambodia (A) and Phú Quốc Island of Vietnam (B).
Its characteristic appearance, including a deep and compressed
head and body, entirely darkened (olive, dark brown or blackish)
coloration and dorsal and anal fins extending posteriorly past
caudal-fin base, readily distinguishes Lobotes surinamensis from
the other Mekong fishes.

Datnioides polota (Hamilton, 1822)

B

A

Size: 30.5 cm TL (Kottelat et al., 1993: 114, as Datnioides
quadrifasciatus).
Distribution: Mekong Basin in Vietnam; South and Southeast
Asia from India to Sumatra, Borneo and New Guinea.
Notes: A medium-sized species of tigerperches, found in tidal
eatuaries and adjacent freshwater areas; it is commonly seen at
local markets in the delta region of Vietnam (see photograph of
marketed fish, below). Although Rainboth (1996b) recorded this
fish (as D. quadrifasciatus) from the Cambodian Mekong, the
record needs confirmation; Rainboth et al. (2012) subsequently
noted that their record of D. polota from the "Greater Mekong
Ecosystem" was based on a photograph from estuarine areas of
Gulf of Thailand. Datnioides polota was previously known as
D. quadrifasciatus, but the latter name cannot be used for this
species, since it was originally described as Chaetodon quadrifasciatus (Sevastianov, 1809), a junior primary homonym of
Chaetodon quadrifasciatus Bloch, 1801 (Kottelat, 2013c: 344).
See also "Notes" of the other Mekong congeners (next page).

estuarine species

B

C

3 black bars on body
before anal-fin origin
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A) CTU-P 3394 (photo: KS); B) CTU-P 3665 (photo: KS); C) marketed fish, not preserved (Cần Thơ, Vietnam, photo: KS)

Family: Lobotidae (FC: 372)

LOBOTIDAE
Datnioides undecimradiatus (Roberts &

A

Kottelat, 1994

Family: Lobotidae (FC: 372)
Size: 24 cm SL (Kottelat, 2001a: 150).

Notes: A medium-sized species of tigerperches, found in freshwater rivers; it is also commonly seen in aquarium fish trade.
Like the similar-looking congener Datnioides pulcher (below),
this fish was confused with Datnioides microlepis (e.g., Smith,
1945; Kottelat, 1989a; Rainboth, 1996b), a congener confined
to Sumatra and Borneo, until Roberts & Kottelat (1994) and
Kottelat (1998) recognized these 3 species to be distinct. Datnioides undecimradiatus was categorized as "Vulnerable" by the
IUCN Red List of Threatened Species in 2011.
Three species of Datnioides are known from the Mekong: D.
polota (left page), D. pulcher (below), and D. undecimradiatus.
Of these, D. undecimradiatus is readily distinguished from D.
polota, an estuarine species commonly found in the delta region
of the Vietnamese Mekong (but is apparently not in the other
regions of this basin), by having 2 transverse black bars on its
body before the anal-fin origin (vs. 3 in D. polota); the dorsal
profile of the head in D. undecimradiata is nearly straight
(rathetr than concaved), and not concaved as in D. polota. The
remaining species D. pulcher is similar to D. undecimradiatus
by having 2 transverse black bars on the body before the analfin origin, but the posterior one of these bands is much broader;
it originates at bases of the 2nd to 5th dorsal-fin spines (vs. of
5th to 6th dorsal-fin spines in D. undecimradiatus), and ends
just in front of the anal-fin origin (vs. around midpoint between
the pelvic- and anal-fin origins). This species usually has 11
branched anal-fin rays (vs. usually 10 in D. pulcher), that led to
the specific name undecimradiatus (a Latin adjective, meaning
"eleven-rayed") (Roberts & Kottelat, 1994: 264).

2nd body bar originates at bases
of 5th to 6th dorsal-fin spines

5th spine
6th spine

B

2 black bars on body
before anal-fin origin

C

usually 11 soft
anal-fin rays

D
Datnioides pulcher (Kottelat, 1998)

2nd spine

Family: Lobotidae (FC: 372)

2nd body bar originates
at bases of 2nd to 5th
dorsal-fin spines
5th spine

Size: 40 cm SL (Kottelat, 2001a: 150).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya Basin.
Notes: A large-sized species of tigerperches, found in main
rivers; it is also seen in the aquarium fish trade. Datnioides pulcher was categorized as "Critically Endangered" by the IUCN
Red List of Threatened Species in 2011. During our field surveys
in 2007–2013, we were not able to collect any specimens from the
Mekong. The photographed fish (one of UNMF specimen, photographed by CG) shown here was collected from Ubon Ratchathani, Thailand. See "Notes" of D. undecimradiatus, above.
2 black bars on body
before anal-fin origin

usually 10 soft
anal-fin rays
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A) UNMF 3568 (photo: CG); B) IFREDI-P 578 (photo: PT); C) IFREDI-P 825 (photo: PT); D) marketed fish, not preserved (Stung Treng, Cambodia, photo: KS)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam.

NANDIDAE
Nandus and allies
Systematics of the family Nandidae (sensu Nelson, 2006) are
in a state of flux; the several researchers assigned fishes of
this family into 3 distinct families, viz., Badidae, Nandidae,
and Pristolepididae (e.g., Kottelat, 2013c). Nandidae (sensu
Nelson, 2006) comprises small to medium-sized perch-like
fishes known from freshwaters in South and Southeast Asia,

Pristolepis fasciata (Bleeker, 1851)

and has 12 or more dorsal-fin spines, an interrupted lateral line,
and 2 pairs of nares (see also column on tilapias in p. 368).
Fishes of Nandidae (sensu Nelson, 2006) are considered
by recent researchers (e.g., Wiley & Johnson, 2010) to form
a monophyletic group with the anabantoids (pp. 402–411)
and channids (pp. 412–415).

A

Family: Nandidae (FC: 372)
Size: 18 cm SL (Kottelat, 2001a: 152).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, Sumatra, and
Borneo.

dorsal-fin with 12–14 spines
and 14–16 soft rays

anal-fin with 3 spines
and 8–9 soft rays

B

C

small young

D
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mouth small

ca. 8–10 faint dark
bars on body

A) NUOL-P 2846 (photo: TP); B) NUOL-P 1877 (photo: VP); C) CTU-P 3893 (photo: LXT); D) marketed fish, not preserved (Cần Thơ, Vietnam, photo: KS)

Notes: A medium-sized, deep- and compressed-bodied species
of perch-like fishes, found in slow-flowing rivers, lakes, and
reservoirs with dense aquatic vegitation.
Pristolepis comprises 7 similar-looking species from India
and Southeast Asia (e.g., Talwar & Jhingran, 1991; Kottelat et
al., 1993; Britz et al., 2012; Plamoottil, 2014, 2017; Plamoottil
& Win, 2017), viz., P. fasciata, P. grootii, P. marginata, P.
pauciradiata, P. pentacantha, P. procera, and P. rubripinna.
Of these, only a single species P. fasciata is known from the
Mekong. Its deep and compressed body with a faint dark barred
pattern and a small mouth easily distinguish P. fasciata from the
other Mekong fishes.

NANDIDAE
Nandus oxyrhynchus Ng, Vidthayanon & Ng, 1996

A

Family: Nandidae (FC: 397)
Size: 6.9 cm SL (Kottelat, 2001a: 152).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya and Meklong basins.

snout acutely pointed (see
photo of N. nebulosus with
blunt snout, left)

B
mouth large, well
protrusible
dorsal-fin with 12–14 spines
and 9–11 soft rays

C
Non-Mekong specimen
of Nandus nebulosus
(Phú Quốc Island,
Vietnam, CTU-P 4280)

Badis ruber Schreitmüller, 1923
Family: Nandidae (FC: 372)

lateral line divided
into 2 parts, with
26–32+6–12 lateralline scales

anal-fin with
3 spines and
5–6 soft rays

A) IFREDI-P 2263 (photo: PT); B and C) NUOL-P 1209 (photo: VP)

Notes: A small-sized species of perch-like fishes, found in lakes,
reservoirs, and adjacent canals. In Phú Quốc Island of Vietnam
and coastal basins west of the Cardamom Range in Cambodia, as
well as in peninsular Malaysia and Sundaland, the similar congener Nandus nebulosus (see photograph, below) is commonly
found, although N. oxyrhynchus is not found there.
Nandus comprises 7 similar-looking species from South
and Southeast Asia from Pakistan to Borneo (Ng et al., 1996;
Chakrabarty et al., 2006; Ng, 2008; Ng & Jaafar, 2008; Hossain &
Sarker, 2013); of these, 2 apparently allopatric species (N. nebulosus and N. oxyrhynchus) are found in the Indochinese Peninsula
(see above). Nandus oxyrhynchus differs from N. nebulosus (not
found in the Mekong) in having 12–14 dorsal-fin spines (vs.
15–16 in N. nebulosus), a more pointed snout (vs. snout is blunt,
see below photograph) and 26–32+6–12 lateral-line scales (vs.
22–25+3–5) (Ng et al., 1996; Chakrabarty et al., 2006).

Size: 4.5 cm SL (Kullander & Britz, 2002: 320).
Distribution: Mekong Basin in Laos and Thailand; Salween
and Irrawaddy basins.

a large dark blotch on dorsolateral
part of caudal peduncle
many blackish blue and
orange spots on body

a faint pattern of alternating dusky
and light stripes on side of body

3 dark blotches at
caudal-fin base
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NUOL-P 2758 (photo: TP)

Notes: A small-sized species of perch-like fish, found in ditches
and small streams. The photographed specimen shown here was
collected from Namtex River (a tributary of the Mekong) in
Bolykhamxay, Laos.
Badis, assigned together with Dario to the distinct family
Badidae by several researchers (e.g., Kottelat, 2013c), was revised
by Kullander & Britz (2002), who recognized 12 species in Badis.
Subsequently additional 14 species of Badis were described from
India, Bangladesh, and Myanmar (e.g., Vishwanath & Shanta,
2004; Geetakumari & Vishwanath, 2010; Schindler & Linke,
2010; Geetakumari & Kadu, 2011; Kullander et al., 2019), but
Kullander et al. (2019) claimed that some of these new-species
descriptions were inadequate.
Badis ruber is the only a single species of Badis known from
the Mekong. Badis ruber is similar to 2 congeners from western
and southern Thailand, viz., B. khwae and B. siamensis, in having
a dark blotch on the dorsolateral part of the caudal peduncle, but
the blotch in B. ruber is larger and prominent, extending across
dorsal margin of caudal peduncle (Kullander & Britz, 2002). Its
characteristic overall coloration readily distinguishes B. ruber
from the other Mekong fishes. Note that B. ruber is common in
lowland Myanmar (Kullander & Britz, 2002: 323), but it appears
to be not so in the Mekong; during our field surveys in 2007–
2013, only 2 specimens were collected from Laos.

CICHLIDAE
Tilapias
Family Cichlidae is a species-rich freshwater fish group, comprising 1,350 species known from Americas, Africa, Madagascar, Israel, Syria, and eastwards to India and Sri Lanka (e.g.,
Carpenter, 2001; Nelson, 2006). Namely, all cichlids found in
the Indochinese Mekong have been introduced. At least 2 tilapias of the family, Oreochromis niloticus and O. mossambicus,
were collected from the region, during our field surveys in

Oreochromis niloticus (Linnaeus, 1758)

Exotic

2007–2013; one of us (PM) also confirmed that some additional
cichlids are established in the Chao Phraya Basin, and these
may be also expected from the Mekong. Tilapias may look
similar to some fishes of the Nandidae (pp. 366–367) by having
deep and compressed body and an interrupted lateral line, but
has a single naris on each side of head (vs. 2 nares on each side
of the head in the nandids).

A

Family: Cichlidae (FC: 409)
Size: 40 cm SL (Hatooka & Yagishita in Nakabo, 2013: 1025).

"Red tilapia" (Kratie,
Cambodia, IFREDI-P
1255, photo: PT)

dorsal-fin with 15–18 spines
and 11–14 soft rays

several distinct narrow
dark bars on caudal fin
at least in adult

B

20–26 gill rakers on
outer surface of lower
limb of 1st gill arch

anal-fin with 3 spines
and 10–11 soft rays

Oreochromis mossambicus (Peters, 1852) Exotic
Family: Cichlidae (FC: 409)

C

Size: 30 cm SL (Hatooka & Yagishita in Nakabo, 2013: 1025).
Distribution: Mekong Basin in Vietnam [also introduced to
Laos, Thailand, and Cambodia (see Welcomme & Vidthayanon,
2003: 22)]; native to southeastern Africa, and introduced elsewhere in tropical and subtropical regions of the world.
Notes: A medium-sized, exotic species of cichlids, found in
the lower reaches of rivers and adjacent standing waters, and in
particular around the coastal region of the Vietnamese Mekong;
it is also found in brackish estuaries. Oreochromis mossambicus
resembles O. niloticus, but has no distinct dark bars (vs. present
in O. niloticus) and 14–20 gill rakers on the outer surface of the
lower limb of the first gill arch (vs. 20–26) (Carpenter, 2001;
Hatooka & Yagishita in Nakabo, 2013).

small young

dorsal-fin with 15–17 spines
and 10–13 soft rays

no distinct dark bars
on caudal fin

A

B
14–20 gill rakers on
outer surface of lower
limb of 1st gill arch
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anal-fin with 3 spines
and 9–12 soft rays

A) CTU-P 2936 (photo: LXT); B) CTU-P 2245 (photo: LXT)

Notes: A medium-sized, exotic species of cichlids, found in
standing and sluggish waters in particular the polluted areas.
Oreochromis niloticus is one of the most extensively cultured
freshwater fish in the Indochinese Mekong, and is abundantly
seen in markets throughout the region (see photograph on the next
page). As well as Oreochromis niloticus, a pinkish aquaculture
strain, commonly called "red tilapia" (see photograph below), is
also abundantly seen in the markets throughout the region. This
fish was derived from hybridization of species of Oreochromis
(see, e.g., Welcomme & Vidthayanon, 2003: 23).

A) NUOL-P 1224 (photo: KS); B) NUOL-P 1749 (photo: KS); C) CTU-P 822 (photo: KS)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; originally distibuted in northern and eastern Africa,
and introduced elsewhere in tropical and subtropical regions of
the world.
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Oreochromis niloticus, sold at a fish market in Vientiane, Laos (photo: KS)

SPARIDAE & HAEMULIDAE
Acanthopagrus pacificus Iwatsuki, Kume &
Yoshino, 2010

A

Family: Sparidae (FC: 3378)
Size: 60 cm SL (Hayashi & Hagiwara in Nakabo, 2013: 956).
Distribution: Mekong Basin in Vietnam; Western Pacific.

head and body plain
silvery gray, slightly
darkened dorsally

pelvic and anal fins grayish
(not yellowish as in a congener
Acanthopagrus latus)
3 large + single small
scales between base of
5th dorsal-fin spine and
lateral line

B

molariform teeth
on jaws
posterior edge of preopercle
smooth (non-serrate)

Pomadasys kaakan (Cuvier, 1830)

A) CTU-P 4823 (photo: HVM); B) CTU-P 4822 (photo: HVM)

Notes: A medium to large-sized species of seabreams, found
in brackish estuaries and adjacent shallow bays. Until (and frequently after) Iwatsuki et al. (2010) described as a new species
Acanthopagrus pacificus, this fish has been confused with the
similar-looking congener A. berda (e.g., Rainboth et al., 2012),
which is confined to the Red Sea, Indian Ocean, and Andaman
Sea (Iwatsuki et al., 2010: 122, fig. 6).
Acanthopagrus pacificus appears to be the only sparid fish
with reliable records from the Mekong Basin. Mai & Nguyen
(1988: 50) and Mai et al. (1992) recorded Proteracanthus sarissophorus (as Crinidens sarissophorus) as a species of sparid
fish from the inland waters of southern Vietnam, but the species
actually belongs to the family Ephippidae (e.g., Heemstra, 1999).
Note that Vidthayanon's (2008: 286) record of Proteracanthus
sarissophorus was based on the record of Mai et al. (1992) (C.
Vidthayanon, pers. comm.), although Mai et al. (1992: 286) noted
that the fish was collected from "Cần Đước, thành phố Hồ Chí
Minh" (where the area is not related to the Mekong). Rainboth
et al. (2012: 89) listed 6 species of the Sparidae as fishes of the
"Greater Mekong Ecosystem"; of these, all but their "Acanthopagrus berda" (misidentification of A. pacificus) are not expected
to be from the Mekong Basin.

Family: Haemulidae (FC: 374)
Size: 80 cm TL (McKay, 2001: 2987).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Non-Mekong specimen of
Plectorhinchus gibbosus
(Phú Quốc Island, Vietnam,
CTU-P 4172, photo: LXT)
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many small black spots on dorsal fin
(may be indistinct in large specimen)
scales between
eye and mouth

a pair of distinct
pores at chin

body silvery, with several bars
composed of small dark spots
(may be indistinct in large
specimen)

CTU-P 3380 (photo: LXT)

Notes: A medium to large-sized (commonly to 45 cm TL;
McKay, 2001: 2987) species of perch-like fishes, found in brackish estuaries and adjacent coastal inshore waters.
Fishes of the family Haemulidae somewhat resemble with the
lutjanids (p. 363) and sparids (above) in general appearance, but
have scales between the eyes and mouth (vs. absent in lutjanids
and sparids) and a pair of distinct pores at the chin (vs. absent)
(e.g., McKay, 2001).
During our field surveys in 2007–2013, we collected only a
single species of the family Haemulidae, Pomadasys kaakan,
from the estuarine areas of the Vietnamese Mekong. Rainboth
et al. (2012: 89) listed 23 species of the Haemulidae as fishes of
the "Greater Mekong Ecosystem", but, judging from their notes
on the vouchers, it is not clear which one(s) has been actually
confirmed from the Mekong Basin. One of these examples,
Plectorhinchus gibbosus, is shown below; it was collected from
the estuarine area of Phú Quốc Island, off the southwestern coast
of Vietnam. This species is known to enter brackish estuaries,
and is expected (but not yet been confirmed) from the Mekong.

MULLIDAE & SILLAGINIDAE
Upeneus sulphureus Cuvier, 1829

distal tip of 1st
dorsal fin black

Family: Mullidae (FC: 382)
Size: 20 cm TL (Randall, 2001: 3197).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of goatfishes, found in coastal
marine waters; it is also known to enter brackish estuaries.
Fishes of the family Mullidae have a pair of long barbels at the
chin, and are commonly known as goatfishes. Most of the mullids
are found in coastal marine waters; a few species, including Upeneus sulphureus shown here, can enter brackish estuaries. Rainboth et al. (2012: 91) listed 22 species of the Mullidae as fishes
of the "Greater Mekong Ecosystem", but, judging from their
notes on vouchers, it is not clear which one(s) has been actually
confirmed from the Mekong Basin. During our field surveys in
2007–2013, only a single species U. sulphureus was collected
from the estuarine area of the Vietnamese Mekong.

2 narrow yellow stripes on body

CTU-P 1117 (photo: LXT)

caudal fin without
dark cross bars

Sillago sihama (Forsskål, 1775)
Size: 30 cm SL (McKay, 1999: 2629).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of sillagos, found in shallow
coastal waters along sandy beaches; it is also known to enter
brackish estuaries.
Many of the sillaginids are similar-looking, slender silvery
fishes with long-based dorsal and anal fins and small mouth.
Like the sciaenid fishes (next page), their identification needs
careful examination of the swimbladder (see, e.g., McKay, 1992,
1999; Kaga et al., 2010; Kaga, 2013).
During our field surveys in 2007–2013, we collected only a
single species of the family Sillaginidae, Sillago sihama, from
the estuarine area of the Vietnamese Mekong. Rainboth et al.
(2012: 85) listed 9 species of the Sillaginidae as fishes of the
"Greater Mekong Ecosystem", but, judging from their notes
on the vouchers, it is not clear which one(s) has been actually
confirmed from the Mekong Basin. Three of these, Sillaginopsis
punijus, Sillago sihama, and Sillago aeolus, were shown in his
book of fishes of the Mekong Delta by Vidthayanon (2008).
The two sillaginid fishes shown below, Sillago aeolus and
S. asiatica, were collected from the coastal region of western
Cambodia and Phú Quốc Island, Vietnam. These species are
also known to enter brackish estuaries, and are expected to be
from the Mekong. Of these, S. aeolus is readily distinguished
from S. asiatica and S. sihama by having dark brown blotches
on the body. Sillago asiatica is superficially very similar to S.
sihama, but has a swimbladder with a single tapering posterior
extension (vs. 2 extensions in S. sihama).

a pair of long
barbels at chin

A

B

head and body beige or pale yellowish brown dorsally,
silvery white ventrally, with no dark blotches
1st dorsal fin
with 11 spines

Non-Mekong fish of
Sillago aeolus (Koh
Kong, Cambodia,
IFREDI-P 6186,
photo: PT)

Non-Mekong fish
of Sillago asiatica
(Phú Quốc Island,
Vietnam, CTU-P
4219, photo: LXT)

33–36 lateral-line scales

2nd dorsal fin with 1 spine
and 20–23 soft rays

C

mouth small

anal fin with 2 spines
and 21–23 soft rays

swimbladder with 2 posterior tapering
extensions (examination needs dissection)
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A) Marketed fish, not preserved (Bến Tre, Vietnam, photo: KS); B) CTU-P 4908 (photo: HVM); C) CTU-P 1120 (photo: LXT)

Family: Sillaginidae (FC: 354)

SCIAENIDAE
Croakers (drums)
Fishes of the family Sciaenidae, commonly known as croakers
or drums, are found worldwide in warm seas. Some are known
to enter into, or inhabit, brackish estuaries and/or freshwater
areas. In the Mekong, only a single species, Boesemania microlepis (next page), is commonly seen in the freshwater areas,
and several additional species are found in/around brackish
estuaries. Vidthayanon (2008: 286) recorded 12 species of the
Sciaenidae from the Mekong Delta. Rainboth et al. (2012)
listed 39 species as sciaenids from the "Greater Mekong Ecosystem", and 12 of these species appear to be confirmed by
them from the Mekong Delta [see also "Notes" of Johnius
borneensis (p. 375) and Otolithes ruber (p. 379)]. During our
field surveys in 2007–2013, at leat 12 species were collected
from the Mekong; all of these are shown in this book.
Due to their similar-looking apparances, the identification
of the sciaenid fishes is difficult in many cases, except for some
characteristic species (e.g., Dendrophysa russellii and Otolithes
ruber). The detailed morphology of sagitta [the largest of the
otoliths (earstones), which can be extracted from the postlateral
part of the skull (see photograph of the head in the right)],
and the swimbladder is helpful for distinguishing the genera/
species of the sciaenid fishes (see, e.g., Sasaki, 2001), although
dissection is neccessary for such an examination. An example
of sagitta is shown in the right; this is a sagitta of Boesemania
microlepis, and has a J-shaped tail of a tadpole-shaped impression. On the other hand, for example, the sagitta of Johnius has
a hollow cone at the end of the tail of the tadpole-shaped impression (see p. 375). Examples of the swimbladder are shown
in Boesemania microlepis (next page) and Ninea sordado (p.
374).

sagitta of Boesemania
microlepis (next page)
"head" of
tadpole-shaped
impression

"tail" of tadpoleshaped
impression

head of Boesemania microlepis, showing
estimated position of sagitta (red-dotted circle)

Dendrophysa russellii (Cuvier, 1829)
Family: Sciaenidae (FC: 381)
Size: 25 cm SL (Sasaki, 2001: 3138).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
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an unpaired,
relatively long
barbel at chin

head and body silvery
gray, with a dusky
band on nape

25–28 soft
dorsal-fin rays

CTU-P 1118 (photo: KS)

Notes: A medium-sized species of croakers, found in brackish
estuaries and adjacent coastal marine waters.
Dendrophysa russellii is readily distinguished from the other
sciaenids in the Mekong by having an unpaired barbel at the
chin. A similar barbel is also found in some species of Johnius
(e.g., J. amblycephalus and J. macropterus), but the barbel in
Johnius is, if present, much shorter than that of D. russellii.
These Johnius with a barbel lack the dusky band on the nape (vs.
the band is present in D. russellii), and have an enlarged and
deepened hollow cone at the end of the tail of tadpole-shaped
impression of sagitta (see p. 375 vs. tail of tadpole-shaped
impression J-shaped in D. russellii). One of these Johnius with
a barbel, J. amblycephalus, may be expected from the Mekong,
although no voucher specimens are hitherto known; Rainboth
et al. (2012) recorded J. amblycephalus in their checklist of
fishes in the "Greater Mekong Ecosystem", based on specimens
from Sihanoukkville, western coast of Cambodia.

SCIAENIDAE
Boesemania microlepis (Bleeker, 1858)
Family: Sciaenidae (FC: 381)

A

Size: 100 cm SL (Sasaki, 2001: 174).

Notes: A large-sized species of croakers, found in large rivers
and lakes; it is commonly marketed fresh or salted (see photo
E). The IUCN Red List of Threatened Species categorized this
fish as "Near Threatened" in 2011.
Boesemania comprises only a single species B. microlepis,
known from freshwater rivers and lakes in Southeast Asia.
Within the Mekong sciaenids, B. microlepis is peculiar, since the
species is commonly found in the freshwater areas of the middle
and lower reaches (up to Luang Prabang in northern Laos) (e.g.,
Baird et al., 2001); other Mekong sciaenids are found in brackish
estuaries (and may enter into the adjacent freshwater areas) in
Vietnam.
Boesemania microlepis has a simple carrot-shaped swimbladder with 5–7 pairs of long, backwardly-directed tube-like
appendages, which originate from the anterior portion of swimbladder (Trewavas, 1977; Sasaki, 1999; see photo D), and is readily distinguished from the other Mekong sciaenids. In particular,
B. microlepis resembles Bahaba polykladiskos (not shown in this
book), also recorded from the Mekong Delta (e.g., Vidthayanon,
2008), in general appearance including the slender caudal
peduncle and a massive second anal-fin spine, but has a shorter
second anal-fin spine (its length is 44–53% of head length vs.
55–63%) (Sasaki, 2001), as well as 5–6 pairs of long, backwarddirected appendages of the swimbladder (vs. a single pair of
appendages in B. polykladiskos).
Some ecological aspects and conservation perspectives of
Boesemania microlepis in southern Laos were summarized by
Baird et al. (2001). In the Indochinese region, this species had
been frequently misidentified as Pseudosciaena soldado (= Nibea
soldado, see next page) by several researchers (e.g., Kawamoto
et al., 1972; Taki, 1974a; Mai & Nguyen, 1987; Mai et al., 1992).

B

dorsal fin with 10–11 spines
and 27–30 soft rays
snout relatively
narrow and
pointed

caudal fin
nearly lanceolate

C
D

ventral view of swimbladder

caudal peduncle
slender

swimbladder carrot-shaped, with 5–7 pairs of long,
backwardly-directed tube-like appendages

E
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A) One of CTU-P collection (photo: KS); B) CTU-P 3529 (photo: LXT); C) CTU-P 4374 (photo: LXT); D) one of NSMT-P 119454 (photo: KS & HMV); E) marketed, salted and dried fish, not preserved (Phnom Penh, Cambodia, photo: KS)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya, Meklong and Bangpakong basins, Malay
Peninsula and Sumatra.

Marketed scieaenids, Nibea sordado (indicated by red arrow) and species of Johnius (possibly J.
carouna and/or J. borneensis, indicated by yellow arrow) (Bến Tre, Vietnam, photo: KS)

SCIAENIDAE

A

Nibea soldado (Lacepède, 1802)
Family: Sciaenidae (FC: 381)
Size: 60 cm SL (Sasaki, 2001: 3162).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

snout not rounded

B

dorsal fin with
10–11 spines and
27–33 soft rays

C

F
D
small young

sagitta

E

swimbladder (ventral view)

G

juvenile
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tail of tadpole-shaped
impression J-shaped

a series of well-branched appendages along side of swimbladder

A–C) CTU-P5400 (photo: HVM): D and E) CTU-P 5401 (photo: KS); F) CTU-P 2168 (photo: LXT); G) CTU-P 2170 (photo: LXT)

Notes: A relatively large-sized species of croakers, found in
brackish estuaries and adjacent shallow coastal marine waters;
it is commonly marketed fresh in the Mekong Delta of Vietnam.
Within the Mekong sciaenids, Nibea soldado is similar to
species of Johnius (next page) in general appearance, in addition
to have a swimbladder with many pairs of short and branched
appendages along its sides (see photo E). Nibea soldado is,
however, distinguishable from the species of Johnius by having
a J-shaped tail of tadpole-shaped impression of sagitta (see photo
D) (vs. tail is enlarged and deepened as a hollow cone in Johnius).
Its relatively pointed snout may be useful in differentiating N.
soldado from the species of Johnius (see photograph of marketed
fish, above).
Several previous records of Nibea soldado (as Pseudosciaena soldado) from the Mekong (e.g., Kawamoto et al., 1972;
Taki, 1974a; Mai & Nguyen, 1987; Mai et al., 1992) includes
misidentification of Boesemania microlepis (p. 373), judging
from the photographs and illustrations.

SCIAENIDAE
Johnius borneensis (Bleeker, 1851)

A

Family: Sciaenidae (FC: 381)
Size: 30 cm SL (Sasaki, 2001: 3154).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

B

sagitta

tail of tadpole-shaped impression
deepened as a hollow cone (true of
all Johnius, and not repeated below)

snout nearly
rounded but
not projecting
dorsal fin with
10–11 spines
and 26–32 soft
rays

A–D) CTU-P 2174 [photo: LXT (A, C, and D) and KS (B)]

Notes: A medium-sized species of croakers, found in coastal
marine waters and brackish estuaries; it is commonly collected
from estuarine areas of the Mekong by trawl nets.
Croakers of Johnius, the most species-rich sciaenid genus in
the Mekong, are confined to brackish estuaries of Vietnam in
this basin. Although similar to croakers of some other genera in
general appearance, their characteristic morphology of sagitta,
such as the tail of tadpole-shaped impression is deepened as a
hollow cone (see photo B, right), readily distinguishes fishes
of Johnius from the other Mekong croakers. Many of Johnius
have a rounded and projecting snout; some, for example the
species shown on this page, have a non- or barely projecting
snout. During our 2007–2013 surveys, at least 5 species of
Johnius were collected from the Mekong: J. belangerii, J.
borneensis, J. carouna, J. plagiostoma, J. trachycephalus, J.
weberi. Rainboth et al. (2012) recorded an additional 2 species
(J. latifrons and J. macrorhynchus) from the Mekong Delta.
Two subgroups (subgenera) are known in Johnius (Trewavas,
1977; Sasaki, 2001): subgenera Jonieops and Johnius. One
of them, Jonieops, differs from the other subgenus Johnius in
having widely-spaced teeth of the outer series in the upper jaw
(vs. not widely spaced in the latter) and spaced and enlarged
conical teeth of the inner series in the lower jaw (vs. lower
jaw teeth are in a band and uniform in size or those of inner
row molariform). The species of Johnius shown in this page,
J. borneensis and J. plagiostoma, are placed in the subgenus
Jonieops, and have enlarged conical teeth on the outer and
inner series of the upper and lower jaws, respectively. The other
species of Johnius shown in this book (next pages) belong to
the subgenus Johnius.

C

D

Johnius plagiostoma (Bleeker, 1849)
Family: Sciaenidae (FC: 381)
Size: 10 cm SL (Sasaki, 2001: 3157).
Distribution: Mekong Basin in Vietnam; western Indian Ocean
to South China Sea, east to Mekong Delta and Borneo.
snout nearly
rounded but
not projecting

eye large

mouth large and
strongly oblique
dorsal fin with 10–12
spines and 28–31 soft rays

CTU-P 4917 (photo: LXT)

Notes: A small-sized species of croakers, found in coastal
marine waters and brackish estuaries. The photographed specimen
shown here was collected from a fish market at Bình Đại of Bến
Tre, Vietnam
Its characteristic "face", including the large eyes and large
and strongly oblique mouth, easily distinguishes Johnius plagiostoma from the other Mekong species of the genus Johnius.
This is one of 2 species of the subgenus Jonieops known from
the Mekong (see "Notes" of J. borneensis, above), and, in this
basin, it seems to be much less common than the other one, J.
borneensis.
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SCIAENIDAE
A

Johnius carouna (Cuvier, 1830)
Family: Sciaenidae (FC: 381)
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively large-sized species of Johnius of the subgenus Johnius (see "Notes" of Johnius borneensis, p. 375),
found in coastal marine waters and brackish estuaries; it is
fairly common (but less than Johnius trachycephalus, next
page) in estuarine areas of the Mekong.
Rainboth et al. (2012, pll. 78, fig. 1624) recorded an additional
congener Johnius latifrons from the Mekong Delta. Johnius
latifrons somewhat resembles J. carouna in general appearance,
but has fewer gill rakers on the lower limb of the first arch (7–9
vs. 10–12 in J. carouna) and a shorter second anal-fin spine (its
length is 26–37% of head length vs. 41–58%) (Sasaki, 1992,
2001).

snout rounded and
projecting
body moderately
deep

dorsal fin with 11 spines
and 26–30 soft rays

C

10–12 gill rakers on
lower limb of 1st arch

Johnius belangerii (Cuvier, 1830)

length of 2nd anal-fin spine
41–58% of head length

Family: Sciaenidae (FC: 381)

A) CTU-P 1141 (photo: LXT); B and C) CTU-P 1067 (photo: LXT)

B

Size: 25 cm SL (Sasaki, 2001: 3142).

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively large-sized species of Johnius of the subgenus Johnius (see "Notes" of Johnius borneensis, p. 375), found
in coastal marine waters and brackish estuaries. Although we
were not able to collect any specimens during our field surveys
in the Mekong in 2007–2013, Rainboth et al. (2012, pl.78, fig.
1619) provided a photograph of this species from an estuary at
Tiền Giang, Vietnam. The photographed specimens shown here
were collected from a fish market at the western coastal region of
Cambodia (Koh Kong).
dorsal fin with 10–11 spines
and 27–31 soft rays

C

A

head, body and fins dark pigmented
(scales with silvery sheen when
alive or freshly collected)

B
snout rounded and
projecting
8–10 gill rakers on
lower limb of 1st arch
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A) Non-Mekong specimen, IFREDI-P 6273 (Koh Kong, Cambodia, photo: PT); B and C)
mon-Mekong specimen, IFREDI-P 6274 (Koh Kong, Cambodia, photo: PT)

Size: 20 cm SL (Sasaki, 2001: 3141).

SCIAENIDAE
A

pectoral fin dusky

Johnius trachycephalus (Bleeker, 1851)
Size: 13 cm SL (Sasaki, 2001, 3151).

B

A) CTU-P 1142 (photo: LXT); B and C) CTU-P 1066 (photo: LXT)

Family: Sciaenidae (FC: 381)

dorsal fin with 9–10 spines
and 24–27 soft rays

Distribution: Mekong Basin in Vietnam; Borneo, Sumatra,
and Malay Peninsula.
Notes: A small-sized species of Johnius of the subgenus Johnius
(see "Notes" of Johnius borneensis, p. 375), found in coastal
marine waters and brackish estuaries; it is presumed to be one of
the most common sciaenid fishes in/around estuarine areas of the
Mekong, and is usually collected by small trawls.
Its relatively slender body and well peojecting snout readily
distinguish Johnius trachycephalus from many of the other
Mekong congeners. The body shape is similar to J. weberi (below),
but J. trachycephalus has a dusky pectoral fin (vs. pale or pale
yellow in J. weberi), usually 10 dorsal-fin spines (vs. 11), and no
ctenoid scales on the body (vs. present).

11–13 gill rakers
on lower limb of
1st arch

scales on body cycloid

C

snout rounded
and projecting

Johnius weberi Hardenberg, 1936
Family: Sciaenidae (FC: 381)
Size: 14 cm SL [Sasaki, 2001: 3153, as Johnius (Johnius)
weberi].
Distribution: Mekong Basin in Vietnam; Gulf of Thailand,
Sumatra, and Borneo.

body slender

7–9 gill rakers on
lower limb of 1st arch

dorsal fin with 11 spines
and 26–29 soft rays

scales on body largely ctenoid

CTU-P 1416 (photo: LXT)

Notes: A small-sized species Johnius of the subgenus Johnius
(see "Notes" of Johnius borneensis, p. 375), found in coastal
marine waters and brackish estuaries; it is frequently trawled
together with common congener Johnius trachycephalus (above)
in the Vietnamese Mekong.
Its slender body and projecting snout resemble those of J.
trachycephalus, but has a non-dusky pectoral fin (vs. dusky in J.
trachycephalus), 11 dorsal-fin spines (vs. 9–10), ctenoid scales
on the body (vs. cycloid scales on body), and 7–9 gill rakers on
the lower limb of the first gill arch (vs. 11–13) (Sasaki, 2001).
Trewavas (1977: 410) listed Sciaena (Corvina) novaehollandiae of Steindachner (1866) (= Johnius novaehollandiae) as
a possible synonym of Johnius weberi. Subsequently Johnson
(1999: 737) also suggested that J. weberi is a junior synonym
of J. novaehollandiae; in their pictorial book of fishes of the
Mekong Deta, Tran et al. (2013: 110) provisionally followed
Johnson's synonymy. We here treat J. weberi as a distinct
species, following K. Sasaki (Kochi University, Japan; pers.
comm.).

snout rounded
and projecting
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SCIAENIDAE
Panna microdon (Bleeker, 1849)
Family: Sciaenidae (FC: 381)
Size: 30 cm SL (Sasaki, 2001: 3166).
Distribution: Mekong Basin in Vietnam; Gulf of Thailand,
Malaysia, and Indonesia.
lateral-line scales enlarged, covered
by small secondary scales

1–2 pairs of
enlarged teeth at
anterior part of
upper jaw

dorsal fin with 9–10 spines
and 33–36 soft rays

B

9–11 gill rakers on
lower limb of 1st arch

D

juvenile

A–C) CTU-P 4586 (photo: LXT); D) CTU-P 1330 (photo: LXT)

Notes: A relatively large-sized species of croakers, found in
coastal marine waters and brackish estuaries.
The Indo-West Pacific sciaenid genus Panna was revised by
Sasaki (1995), who recognized 3 species within it: P. heterolepis,
P. microdon, and P. perarmatus. Of these, 2 species (P. microdon
and P. perarmatus) are known from the Western Pacific, including the Mekong Delta. These 2 species of Panna can be distinguised from the other sciaenid fishes in the Mekong by their
higher counts of soft dorsal-fin ras (33–44 vs. less than 31). The
morphology of sagitta and swimbladder is somewhat similar
to that of Boesemania (p. 373), but the swimbladder has only a
single pair of tube-like appendages directed posteriorly (vs. 5 or 6
pairs in Boesemania).
During our field surveys in the Mekong in 2007–2013, we
collected a single juvenile (photo D) of one of these 2 species,
P. microdon, from an estuarine area at Sóc Trăng, Vietnam;
some adults (photos A–C) were found at fish markets in coastal
regions of the delta. Panna microdon differs from P. perarmatus
in having nearly pointed snout (vs. snout is steeply rounded in P.
perarmatus), 9–10 dorsal-fin spines (vs. 6–7), 33–36 dorsal-fin
soft rays (vs. 42–44), and 9–11 gill rakers on the lower limb of
the first arch (vs. 12–14).
Panna perarmatus was described by Chabanaud (1926)
from the Gulf of Thailand and Indochina; Sasaki (1995) noted
the type locality as "Gulf of Thailand and Viet Nam". Any
additional specimens appear to be not known to date from
Vietnam.

Family: Sciaenidae (FC: 381)
Size: 30 cm SL (Sasaki, 2001: 3137).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively large-sized species of croakers, found in
coastal marine waters; it is commonly seen in fish markets around
the coastal regions of the Mekong Delta. During our field surveys
of the Mekong fishes in 2007–2013, a single young specimen was
trawled from a brackish estuary at Tiền Giang, Vietnam, together
with many other brackish-water fishes. The photographed specimens shown here are the marketed adults.
Chrysochir comprises a single species C. aureus. This
species is readily distinguished from the other sciaenid fishes of
the Mekong by its pointed snout, 1–2 pairs of enlarged caninelike teeth at the tip of the upper jaw, and faint narrow dusky
oblique lines on the dorsal part of body.

A
snout pointed
1–2 pairs of
enlarged caninelike teeth at tip of
upper jaw

B

lower jaw not
projecting
faint narrow dusky
oblique lines on back

C

dorsal fin with 11
spines and 25–28
soft rays

8–10 gill rakers on
lower limb of 1st arch
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A) Marketed fish, not preserved (Bến Tre, Vietnam, photo: KS); B and C) CTU-P 4595 [photo: KS (B) and LXT (C)]

Chrysochir aureus (Richardson, 1846)

Marketed fish of Chrysochir aureus (top 1) and Otolithes ruber (bottom 3) (Sóc Trăng, Vietnam, photo:
KS)

SCIAENIDAE

Otolithes ruber (Bloch & Schneider, 1801)
Family: Sciaenidae (FC: 381)

A

Size: 70 cm SL (Sasaki, 2001: 3164).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

1–2 pairs of
enlarged caninelike teeth at tip of
both jaws

B

lower jaw projecting
beyond upper jaw

A–C) CTU-P 4594 [photo: LXT (A and C) and KS (B)]; D) CTU-P 2187 (photo: LXT)

Notes: A large-sized species of croakers, found in coastal marine
waters; it is commonly seen at fish markets around coastal regions
of the Mekong Delta, together with similar-sized Chrysochir
aureus (see above photograph). Several juvenile specimens (one
of them is shown in photo D) were collected from a brackish river
in the Mekong Delta around mangrove areas at Trà Vinh, Vietnam; it suggests that this species enters brackish estuaries at least
in the early-life stages.
Its projecting lower jaw and strong canine-like teeth at tip of
both jaws readily distinguishes Otolithes ruber from the other
Mekong sciaenid fishes. Rainboth et al. (2012) recorded 2 species
of the similar-looking genus Pterotolithus (having a projecting
lower jaw and enlarged canine-like teeth at the tip of both jaws,
like Otolithes) from their "Greater Mekong Ecosystem"; one,
P. lateoides, is based on a photographed specimen from Mỹ
Tho market in Tiền Giang of Vietnam, and the other one, P.
maculatus, is referred from Orsi's (1974, as Otolithes maculatus)
record from Vietnam (its detailed locality was not specified by
Orsi). Although we could not confirm any specimens of these
2 species of Pterotolithus from the Mekong, these are expected
from brackish estuaries in this region. Pterotolithus can be distinguished from Otolithes by having a series of well-branched
appendages along the lateral side of the swimbladder extending
onto the dorsolateral surface of the bladder (vs. not widely
lapping dorsal surface of the bladder in Otolithes) and a J-shaped
tail of tadpole-shaped impression of the sagitta (vs. tail of the
tadpole-shaped impression is only slightly curved, not the distinct
J-shape) (Sasaki, 2001). Furthermore, P. maculatus differs from
O. ruber in having many small dark spots on the upper part of the
body (vs. not black spots on the body in O. ruber) and 30–34 soft
dorsal-fin rays (vs. 26–30); P. lateoides is superficially similar to
O. ruber, but has a body covered by ctenoid scales (vs. scales on
the body largely cycloid, with a few ctenoid scales on the lower
part of the caudal peduncle in O. ruber) (Sasaki, 2001).

dorsal fin with 10–11 spines
and 26–30 soft rays

C

body plain silvery, with no
distinct dark markings

D

juvenile
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POLYNEMIDAE
Threadfins
Fishes of the family Polynemidae have 3 or more thread-like,
free lower rays of the pectoral fin (pectoral filaments), and
are commonly known as "threadfins".
The family was revised by a series of thorough taxonomic
studies carried out by H. Motomura (Kagoshima University,
Japan) and his collaborators, who recognized 43 species of 8
genera in the world (e.g., Motomura, 2004a, b; Motomura &
Tsukawaki, 2006; Lim et al., 2010). Of these, at least 5 species
(including one divided into 2 subspecies) of 3 genera are known
from the Mekong (Motomura & Tsukawaki, 2006; our surveys
in 2007–2013); all but Polynemus bidentatus and P. melanochir
dulcis (see "Notes" of P. melanochir, p. 382) are shown in
this book. Vidthayanon (2008) recorded 6 additional species
(viz., Eleutheronema tridactylum, Filimanus heptadactylum,
Leptomelanosoma indicum, Polydactylus plebeius, Polydactylus
siamensis, and Polynemus multifilis) from the Mekong Delta,
but the records need confirmation; these records of Vidthayanon
(2008) from the Mekong Delta were not adopted in his subsequent paper of fishes of the "Greater Mekong Ecosystem"
(Rainboth et al., 2012). Another ambiguous fish recorded from
the Mekong is "Polynemus sp." of Rainboth et al. (2012, pl.
77, fig. 1612) from Hậu Giang of southern Vietnam (Mekong
Delta); judging from the photograph, it appears to be the common species P. aquilonaris (p. 383).

Polydactylus sextarius (Bloch & Schneider, 1801)

A

Family: Polynemidae (FC: 380)
Size: 17 cm SL (Motomura, 2004: 75).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

380

a large black spot
above pectoral fin

uppermost of pectoralfin base well below
midline of body
6 short pectoral
filaments

CTU-P 1116 (photo: LXT)

Notes: A medium-sized species of threadfins, found in coastal
marine water sand estuaries; it is commonly collected from
estuarine areas of the Mekong by trawls, but is, due to its small
body size, not so common in fish markets around those areas.
Polydactylus is the most species-rich polynemid genus, comprising 20 species from all oceans, except for the Red Sea and
Mediterranean (Motomura, 2004a, b). During our field surveys
in the Mekong in 2007–2013, we could collect only a single
species P. sextarius by trawl nets from brackish estuaries. Vidthayanon (2008) recorded 2 additional congeners (P. plebeius
and P. siamensis) from the Mekong Delta, but the records need
confirmation (see above column).
The species of Polydactylus with a large black spot were
reviewed by Motomura & Iwatsuki (2001), who recognized 5
species from the Indo-West Pacific. Of these, 2 species, Polydactylus microstomus and P. sextarius are known from the
Western Pacific. Polydactylus sextarius differs from P. microstomus (not recorded from the Mekong) in having 6 pectoral
filaments (vs. 5 in P. microstomus) (Motomura & Iwatsuki,
2001; Motomura, 2004a).

POLYNEMIDAE
Eleutheronema tetradactylum (Shaw, 1804)

A

Family: Polynemidae (FC: 380)
Size: 200 cm TL (Motomura, 2004: 18).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

B

tooth band extending
onto lateral surface
of anterior part of
lower jaw

C
4 short pectoral
filaments

uppermost of pectoralfin base well below
midline of body

D

71–80 lateral-line scales
pectoral fin yellowish in young,
blackened in large adults (over ca. 35 cm SL)

E
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A) CTU-P 2583 (LXT); B) CTU-P 1091 (photo: LXT); C) marketed fish, not preserved (Bến Tre, Vietnam, photo: KS); D) CTU-P 1350 (photo: LXT); E) marketed fish, not preserved (Bến Tre, Vietnam, photo: KS)

Notes: A large-sized species of threadfins, found in coastal
marine waters; it commonly enters brackish estuaries particularly
the juveniles and young. Eleutheronema tetradactylum is the
most common species of the family at estuarine areas of the
Mekong Delta.
Eleutheronema is unique within the family by having a tooth
band extending onto the lateral surface of the anterilar part of
the lower jaw (see photo C); the low count of pectoral filaments
(3 or 4) also distinguishes Eleutheronema from the other IndoWest Pacific threadfins (with 5 or more pectoral filaments).
Eleutheronema comprises 3 species from the Indo-West Pacific
(Motomura et al., 2002). Of these, 2 species, E. tetradactylum
and E. tridactylum, were recorded from the Mekong Delta by
Vidthayanon (2008). Eleutheronema tetradactylum is readily
distinguished from E. tridactylum by having 4 pectoral filaments
(vs. 3 in E. tridactylum). During our field surveys in the Mekong
in 2007–2013, however, we were not able to collect any specimens of E. tridactylum, although E. tetradactylum was commonly seen at estuarine areas. Vidthayanon's (2008) record of
E. tridactylum from the Mekong Delta was not adopted in his
subsequent paper of fishes of the "Greater Mekong Ecosystem"
(Rainboth et al., 2012), and thus needs confirmation. According to
the distribution map of E. tridactylum shown by Motomura (2004:
20, fig. 40), the species has not been confirmed from the Mekong
Delta and adjacent marine waters.
The other congener Eleutheronema rhadinum is endemic to East
Asian waters, south to Hải Phòng, northern Vietnam (Motomura,
2003); it is thus not expected from the Mekong. Eleutheronema
rhadinum shares 4 pectoral filaments with E. tetradactylum, but
has 82–95 lateral-line scales (vs. 71–80 in E. tetradactylum) and a
blackened pectoral fin (vs. yellowish, except for large specimens
over ca. 35 cm SL) (Motomura et al., 2002).

POLYNEMIDAE
Polynemus melanochir melanochir
Valenciennes, 1831

A

Family: Polynemidae (FC: 380)
Size: 20 cm SL (Motomura, 2004: 90).
Distribution: Mekong Basin in Cambodia and Vietnam; Kalimantan.
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B

head, body and fins with
yellowish tint

C

ventroposterior portion
of pectoral fin black

D

uppermost of pectoralfin base near midline of
body
7 long pectoral filaments
no teeth on vomer
(teeth present in
similar P. bidentatus;
see text)

tooth patch
on palatine

E

ventral view
of roof of
buccal cavity

A) Freshly-collected fish, not preserved (Sóc Trăng, Vietnam, photo: KS); B and C) CTU-P 1124 (photo: LXT); D) IFREDI-P 5371 (photo: PT); E) one of NSMT-P collection (photo: KS)

Notes: A medium-sized threadfins, found in turbid large rivers;
it is commonly fished by trawl nets from freshwater rivers of
the Mekong Delta.
Polynemus is distinguished from the other polynemid genera
in the Mekong by having extremely long pectoral filamnents,
and uppermost of pectoral-fin base near midline of the body.
At least three species of Polynemus are found in the Mekong
(Motomura & Tsukawaki, 2006): P. aquilonaris (next page), P.
bidentatus (see below), and P. melanochir. Of these, P. melanochir is undoubtedly most common in freshwater rivers of the
Mekong Delta.
Motomura & Sabaj (2002) recognized 2 subspecies of P.
melanochir: P. melanochir dulcis and P. melanochir melanochir. Although these 2 subspecies look very similar each other, P.
melanochir dulcis has slightly longer snout (its length 7% of SL
vs. 5–6% in P. melanochir melanochir) and shorter upper caudalfin lobe (34–35% vs. 34–44%) (Motomura & Sabaj, 2002).
According to Motomura & Tsukawaki (2006), P. melanochir
dulcis, endemic to Tonle Sap Lake in Cambodia, has never been
collected since 1970, and was possibly extinct. Identification of
Vidthayanon's (2008: 197, fig. 271) photographed specimen of P.
melanochir dulcis thus needs confirmation. During our surveys
on 2007–2013, we did not collect any specimens of P. melanochir
from the Tonle Sap Lake, where its congener P. aquilonaris (next
page) is common; 3 specimens of P. melanochir from Kampong
Svay of Kampong Thom, Cambodia (IFREDI-P 2832), housed
in the IFReDI, need check the identification. Similarly, Lim et al.
(1999) recorded P. melanochir (as P. borneensis) from the Tonle
Sap River, but not from Tonle Sap Lake.
Motomura & Tsukawaki (2006) described a new species
Polynemus bidentatus based on a single specimen (153.4 mm
SL) from the Mekong Dalta in Mỹ Tho, Vietnam. The species is
similar to 2 subspecies of P. melanochir by having black ventroposterior portion of pectoral fin, but has a pair of vomerine tooth
patches (vs. vomer edentate in the latter). We have examined
numerous specimens of Polynemus with a black pectoral fin
from the Cambodian and Vietnmese Mekong, and confirmed
that all these specimens lack the vomerine tooth patch; namely,
all of our specimens are identified as P. melanochir. It suggests
that P. bidentatus appears to be rare. Ng & Rainboth (2011: 65)
included P. bidentatus in the list of fishes collected by them from
the Mekong Delta; this record, however, needs confirmation,
since the similar-looking P. melanochir melanochir, which is
very common in the Mekong Delta, is not found in their list. Note
that the photographed specimens of P. bidentatus (Bangpakong
River, Thailand) and P. sp. (Long Xuyen, Vietnam) in Rainboth et
al. (2012, pl. 77, figs 1609 and 1612) appear to be identical to P.
aquilonaris.
Rainboth (1996b) recorded 4 species of Polynemus, viz., P.
borneensis, P. dubius, P. longipectoralis, and P. multifilis, from
the Mekong; all of these records were, however, subsequently
rejected by Motomura & Tsukawaki (2006). Namely, Motomura
& Tsukawaki (2006) re-identified Rainboth's P. borneensis as P.
melanochir, and P. dubius and P. longipectoralis as P. aquilonaris.
And, they concluded that P. multifilis does not occur in the
Mekong (see "Notes" of P. aquilonaris, next page).

POLYNEMIDAE
A

Polynemus aquilonaris Motomura, 2003

A
B

Family: Polynemidae (FC: 380)
Size: 16 cm SL (Motomura, 2004: 82).

Notes: A medium-sized species of threadfins, found in large
freshwater rivers and lakes; it is commonly taken by trawl nets in
freshwater areas, but appears to be uncommon in tidal estuaries
(where the congener P. melanochir melanochir is common).
Polynemus aquilonaris is readily distinguished from the
other congeners in the Mekong, viz., P. bidentatus, P. melanochir
melanochir, and P. melanochir dulcis, by having non-blackened
(actually translucent or whitish) pectoral fin.
Rainboth (1996b: 188) and Vidthayanon (2008: 286) reported
another pale-grayish congener Polynemus multifilis from the
Mekong Delta, with no indication of voucher specimens. Motomura & van Oijen (2003), however, could not confirm any specimens of P. multifilis from the Mekong in their extensive research
on museum specimens; subsequently Motomura & Tsukawaki
(2006: 463) concluded, "we believe that P. multifilis does not
occur in the Mekong River basin." Likewise, during our field
surveys in 2007–2013, we were not able to collect P. multifilis
from the Mekong. Note that P. multifilis is found in the Chao
Phraya Basin [Motomura & van Oijen, 2003; Motomura, 2004;
our surveys (RLIKU 3514)]. Polynemus multifilis is readily
distinguished from P. aquilonaris by having, e.g., 13–15 pectoral
filamens (vs. 7 in P. aquilonaris) (Motomura, 2004).

E

uppermost of pectoral-fin
base near midline of body

C

head, body, and
fins plain pale
grayish

7 long pectoral
filaments

D
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A) Marketed fish, not preserved (Tonle Sap Lake, Cambodia, photo: KS); B–D) CTU-P 3752 (photo: LXT); E) IFREDI-P 3307 (photo: PT)

Distribution: Mekong Basin in southern Laos, Thailand, Cambodia, and Vietnam; Chao Phraya Basin.

TERAPONTIDAE
Terapon perches
Members of the family Terapontidae are typical perch-like
fishes, known from coastal marine waters and brackish and
freshwater rivers in the Indo-West Pacific. Vidthayanon
(2008) recorded 4 species of the terapon perches (Pelates
quadrilineatus, Terapon jarbua, T. puta, and T. theraps) from
the Mekong Delta; 2 of them are shown in this book.

Terapon jarbua (Forsskål, 1775)

A

Family: Terapontidae (FC: 399)
Distribution: Mekong Basin in Vietnam; Indo-Pacific.
Notes: A medium-sized species of perch-like fishes, found in
coastal marine waters, brackish estuaries, and adjacent freshwater
areas; it is commonly seen at/around estuarine areas of the Vietnamese Mekong.
Terapon resembles Pelates (not shown in this book) in general appearance (particularly the striped body), but has some
dark stripes on the caudal fin (vs. absent in Pelates). Terapon
comprises 3 species (viz., T. jarbua, T. puta, and T. theraps) (Vari,
1978), all of which have been recorded from the Mekong Delta
(Vidthayanon, 2008). Of these, Terapon jarbua is readily distinguished from the other 2 congeners by having 3 downwardcurved dark stripes on the body. See also "Notes" of T. theraps,
below.

a large black blotch
on dorsal fin
3 downward-curved dark
stripes on body

B

C
juvenile

Terapon theraps Cuvier, 1829

3–4 dark stripes
on caudal fin

75–100 lateral-line scales

A) CTU-P 3395 (photo: LXT); B) CTU-P 1072 (photo: LXT); C) CTU-P 2290 (photo: LXT)

Size: 35 cm TL (Vari, 2001: 3314).

A

Family: Terapontidae (FC: 399)
Size: 32 cm TL (Vari, 20001: 174).
Distribution: Mekong Basin in Vietnam; Indo-Pacific.

a large black blotch on dorsal fin
4 straight dark
stripes on body

B

46–56 lateral-line scales
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4–5 dark stripes
on caudal fin

CTU-P 4636

Notes: A medium-sized species of perch-like fish, found in
coastal marine waters; it sometimes enters brackish estuaries.
The photographed specimen shown here was collected from
a shallow waters on broad exposed mudflat around brackish
estuary at Bạc Liêu, southern Vietnam.
Terapon theraps is similar to T. jarbua (above), but the body
stripes are straight (not curved). Although the other congener,
Terapon puta (not shown in this book), also has some straight
dark stripes on body, T. puta is a slender species with 70–85
lateral-line scales (vs. 46–56 in T. theraps) (Vari, 2001)
Kottelat (2013c) placed this species in the other genus Eutherapon with no indication of the reason. We here follow Vari
(1978) on the generic assignment.

TOXOTIDAE
Archerfishes
Fishes of the family Toxotidae are commonly known as "archerfishes", due to their famous "shooting" ability; namely the
archerfishes, usually found beneath water surface, eject squirts
of water from their mouth, and shoot off a terrestrial insect from
overhanging vegetation. The family comprises a single genus
Toxotes with 10 similar-looking species from mangrove areas at/

Toxotes chatareus (Hamilton, 1822)

around brackish estuaries and freshwater rivers in the Indo-West
Pacific (Allen, 1978, 2004; Kottelat & Tan, 2018). Although
Vidthayanon (2008: 286) recorded 3 species [T. chatareus, T.
jaculatrix, and T. microlepis (see below)] from the Mekong
Delta, we could collect only a single species T. chatareus from
the Indochinese Mekong, during our field surveys in 2007–2013.

A

Family: Toxotidae (FC: 388)
Size: 20.7 cm SL (Kottelat, 2001a: 152).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Indo-West Pacific.

B

black blotches
extending ventrally
in small fish, but
those on ventral half
of body dissapear in
larger fish (see text)

C

usually 5
dorsal-fin
spines

alternating large and small
black spots on back

D

29–36 lateral-line
scales
Non-Mekong specimen of
Toxotes jaculatrix (Koh Kong,
Cambodia, IFREDI-P 6079,
photo: PT)

E
juvenile
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A) One of UNMF specimen (photo: KS); B) CTU-P 3197 (photo: LXT); C) CTU-P 3257 (photo: LXT); D) IFREDI-P 1021 (photo: PT); E) CTU-P 1752 (photo: LXT)

Notes: A medium-sized species of archerfishes, found in
large rivers. Toxotes chatareus is the most common freshwater
species of the family in the Mekong.
The family Toxotidae comprises a single genus Toxotes with
10 species from mangrove areas at/around brackish estuaries
and freshwater rivers of the Indo-West Pacific (Allen, 1978,
2004; Kottelat & Tan, 2018). Of these, 3 species of Toxotes are
known from the Mekong (Kottelat & Tan, 2018): T. chatareus,
T. jaculatrix, and T. mekongensis; the fish previously reported as
T. microlepis from the Mekong (e.g., Rainboth, 1996b; Kottelat,
2001a; Vidthayanon, 2008), were re-identified as T. mekongensis
by Kottelat & Tan (2018); true T. microlepis, possibly not in
freshwater habitats, is hitherto known only by a single specimen
from an unknown locality of Thailand (see Kottelat & Tan,
2018). During our field surveys in 2007–2013, only a single
species T. chatareus was collected. Toxotes jaculatrix, which was
not confirmed by our surveys in the Mekong, is common around
the estuarine areas of non-Mekong basins of western Cambodia;
a photograph of freshly-collected specimen, collected from a
market in Koh Kong of Cambodia, is shown below.
Toxotes chatareus is readily differentiated from T. jaculatrix
by having usually 5 dorsal-fin spines (vs. 4 in T. jaculatrix)
and a series of 6 or 7 alternating large and small black spots on
the upper side of the body (vs. 4 or 5 large black spots on the
upper side of the body; see photograph below). The other one,
T. mekongensis, can be distinguished from T. chatareus and T.
jaculatrix by having 36–40 lateral-line scales [vs. 29–36 (to 37 in
Allen, 1978: 362–363, table 2) and 26–30 in T. chatareus and T.
jaculatrix, respectively] (Kottelat & Tan, 2018). Small fish of T.
chatareus have black blotches extending ventrally to ventral half
of body (see photo B), but the ventral extended portions dissapear
with growth (vs. persistent in T. mekongensis even in large fish),
as noted by Kottelat & Tan (2018: 15); at least in larger fish, this
characteristic may help the identification of these similar species
with slightly overlapping count of the lateral-line scales. Kottelat
& Tan (2018: 12) re-identified Taki's (1968: 46, 1974a: 192) T.
microlepis as T. mekongensis, but, judging from the figure and
description (e.g., "Ll. 34–37"), Taki's specimens appear to include
T. chatareus.

GERREIDAE
Gerres
Fishes of the family Gerreidae, usually found in shallow coastal marine waters and brackish estuaries, have a silvery, compressed body. Like the leiognathid fishes (pp. 388–389), the
gerreids have strongly protractile mouth, but the scales are
much larger (vs. scales are minute and barely visible without
magnification in the leiognathids).

Gerres filamentosus Cuvier, 1829
Family: Gerreidae (FC: 373)

Of 2 gerreid genera found in the Indo-West Pacific (viz.,
Gerres and Pentaprion), one genus, Gerres, is known to enter
brackish estuaries and adjacent freshwater areas. At least 3
species of Gerres were collected during our field surveys
in the Mekong in 2007–2013, although several additional
species are expected (see "Notes" of G. filamentosus, below).

A

Size: 30 cm TL (Woodland, 2001a: 2952).
Notes: A large-sized species of Gerres, found in shallow coastal
marine waters, brackish estuaries, and adjacent freshwater areas;
it is commonly seen at markets around estuarine areas of the
Mekong Delta.
Four species of Gerres are known to have a greatly elongated
and filamentous second dorsal-fin spine (Iwatsuki et al., 1996,
2002; Iwatsuki & Kimura, 1998): G. filamentosus, G. infasciatus,
G. macracanthus, and G. microphthalmus. Of these, 3 species (G.
filamentosus, G. infasciatus, and G. macracanthus) were listed
as fishes of the "Greater Mekong Ecosystem" by Rainboth et al.
(2012), although any voucher specimens from the Mekong were
not addressed by them. These 3 species are known to enter (or to
be found around) brackish estuaries, and are thus expected from
the Mekong Basin. However, we could only confirm a single
species G. filamentosus during our field surveys in the Mekong
in 2007–2013. According to Iwatsuki et al. (1996) and Iwatsuki
& Kimura (1998), G. filamentosus can be distnguished from G.
infasciatus and G. macracanthus by having 6–12 vertical rows of
dark ovoid spots on the body (vs. no dark markings and usually
6–10 indisitnct dark vertical bands on the body in G. infasciatus
and G. macracanthus, respectively) and a slightly higher count of
lateral-line scales (43–46 vs. 39–40 and 41–44); tips of the first
and second soft dorsal-fin rays are yellowish in freshly collected
specimen of G. infasciatus, whereas the tips are not yellowish
(dusky) in G. filamentosus and G. macracanthus (Iwatsuki &
Kimura, 1998; Fukuhara et al., 2006).

B

6–12 vertical rows of
dark ovoid spots on body
(sometimes indistinct in
freshly-collected fish)

2nd dorsal-fin spine greatly
elongate and filamentous
(broken in photo B specimen)

C

tips of 1st and 2nd
soft dorsal-fin rays
not yellowish

Non-Mekong specimen (juvenile) of Gerres oyena (Koh Kong,
Cambodia, IFREDI-P 6514, photo: PT)

Non-Mekong specimen of Gerres shima (Koh Kong,
Cambodia, IFREDI-P 6514, photo: PT)
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Other than 3 species shown in this book, several species of
Gerres are expected to be found in the Vietnamense Mekong.
Vidthayanon (2008: 286) reported 4 species of Gerres from the
Mekong Delta: G. erythrourus, G. longirostris [as G. acinaces,
a junior synonym (see Iwatsuki et al., 2001c)], G. infasciatus,
and G. filamentosus. The other examples of additional candidates to occur in this region are G. oyena and G. shima (shown
in left). During our field surveys in 2007–2013, we were not
able to collect these 2 species from the Mekong, but collected
from Koh Kong, western coast of Cambodia.

A) Marketed fish, not preserved (Bến Tre, Vietnam, photo: KS); B) CTU-P 3306 (photo: LXT); C) CTU-P 1389 (photo: LXT)

Distribution: Mekong Basin in Vietnam; Indo-Pacific.

GERREIDAE
Gerres decacanthus (Bleeker, 1864)
Family: Gerreidae (FC: 373)
Size: 9.1 cm SL (Iwatsuki et al., 1999: 32).
Distribution: Mekong Basin in Vietnam; South China Sea
(China and Vietnam).

Gerres sp. (cf. limbatus)
Size: (not measured).
Notes: A medium-sized species of Gerres, commonly found
in brackish estuaries and adjacent freshwater areas; it is being
studied by Y. Iwatsuki (Miyazaki University, Japan).
This Mekong species was previously identified by us as
Gerres limbatus (e.g., Tran et al., 2013), but Y. Iwatsuki is unsure
about our identification. Actually, the Mekong species appears to
have deeper body than true G. limbatus, although the coloration
is similar to the latter (see also redescription of G. limbatus by
Iwatsuki et al., 2001b). Its deep body and yellowish pelvic and
anal fins are somewhat similar to those of a common Indo-Pacific
congener G. erythrourus (shown below), and may be confused.
Gerres erythrourus can be distinguished from the Mekong
species [Gerres sp. (cf. limbatus)] by having a second dorsal-fin
spine distinctly longer than the third spine (vs. subequal in the
latter), a second anal-fin spine subequal to anal-fin base in length
(vs. much shorter than anal-fin base), 4–11 relatively close-set,
dark vertical bars on the body (vs. 4 or 5 widely-spaced dark bars
on the body), and several indistinct dark longitudinal lines along
scale rows of the midlateral body (vs. absent) (Iwatsuki et al.,
1998, 2001b; present study).

usually 10 (rarely 9)
dorsal-fin spines

7 or 8 narrow, regular
vertical bars on body
(sometimes indistinct)

Family: Gerreidae (FC: 373)
Distribution: Mekong Basin in Vietnam.

33–36 lateralline scales

A

4 or 5 diffused
dark vertical
bars on body

2nd dorsal-fin spine not
elongate, subequal in
length to 3rd spine

B

anterior part of pelvic
and anal fins yellowish

Non-Mekong specimen of Gerres erythrourus (Koh Kong,
Cambodia, IFREDI-P 6514, photo: PT)

CTU-P 4924 (photo: LXT)

2 supraneural bones
(examination needs dissection
or soft X-ray image)

A and B) CTU-P 3258 (photo: LXT); C) CTU-P 1140 (photo: LXT)

Notes: A small-sized species of Gerres, found in brackish estuaries and adjacent shallow coastal marine waters. The specimen
shown here was from a market at Bến Tre, Vietnam.
The photographed specimen was identified as Gerres decacanthus by Y. Iwatsuki (Miyazaki University, Japan). This species
belongs to the "Gerres setifer complex" of Iwatsuki et al. (1999a)
that has 2 supraneural bones (vs. 3 in the other complexes). The
other species of this complex are: G. chrysops (known only from
the northwestern Gulf of Thailand), G. setifer (Indian Ocean
and Andaman Sea) and G. silaceus (southern Malay Peninsula)
(Iwatsuki et al., 1999, 2001a). Of these, G. decacanthus can be
distinguished from the others by having 7 or 8 narrow, regular
vertical bars on body (but the bars may be indistinct as shown by
Iwatsuki et al., 1999). Gerres septemfasciatus, described from
South China Sea by Liu & Yan (2009), is very similar, and needs
confirmation regarding its taxonomic status (Y. Iwatsuki, pers.
comm.).

C

small young
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LEIOGNATHIDAE
Ponyfishes
Members of the Indo-West Pacific fish family Leiognathidae,
commonly known as "ponyfishes", has well compressed silvery
body and protractile mouth; these characters are similar to
those of the gerreid fishes (pp. 386–387), but the leiognathids
has much smaller scales (hard to be examined without magnification) on body.

Gazza minuta (Bloch, 1795)

The leiognathids had long been assigned to 3 genera: Deveximentum (as its synonym Secutor), Gazza, and Leiognathus.
Recent researchers of molecular phylogeny, however, revealed
the non-monophyly of the genus Leiognathus previously
recognized, and divided it into several distinct genera (see
"Notes" of Leiognathus equulus, next page).

A

Family: Leiognathidae (FC: 366)
Size: 13.1 cm SL (Yamashita et al., 1998: 276).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Deveximentum hanedai (Mochizuki & Hayashi,

1989)

scaled area of dorsoanterior part of
body extending well beyond a vertical
through dorsal edge of gill opening

CTU-P 4926 (photo: HVM)

Notes: A medium-sized species of ponyfishes, found in coastal
marine waters and brackish estuaries.
Fishes of Gazza are readily distinguished from the other
leiognathids by having a forward protractile mouth and enlarged canine-like teeth anteriorly in jaws (Kimura et al., 2000;
Woodland et al., 2001). Four species are known in Gazza
(Yamashita et al., 1998; Kimura et al., 2000): G. achlamys,
G. dentex, G. minuta, and G. rhombea. Of these, only a single
species G. minuta was collected from the Mekong during our
field surveys in 2007–2013, although the other 3 congeners,
also known to enter brackish estuaries in the Indo-West Pacific,
are expected from the Mekong Basin. Gazza minuta is unique
within the genus in having scaled area of the dorsoanterior part
of the body extending well beyond a vertical line though the
dorsal edge of the gill opening (vs. not or barely reaching it in
the congeners) (Yamashita et al., 1998; Kimura et al., 2000).

mouth well
protractile forwards

Family: Leiognathidae (FC: 366)
Size: 7.0 cm SL (Mochizuki & Hayashi, 1989: 94, as Secutor
hanedai).
Distribution: Mekong Basin in Vietnam; Western Pacific and
Andaman Sea.
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mouth well
protractile
upwards

cheek
without scales

60–70 lateral-line scales

CTU-P 1162 (photo: LXT)

Notes: A relatively small-sized species of ponyfishes, found in
coastal marine waters and brackish estuaries. The specimen shown
here was collected from the estuarine area at Trà Vinh, Vietnam.
Fishes of Deveximentum, known as Secutor before Kottelat
(2013b; see below), are readily distinguished from the other leiognathids by having an unpturned mouth (well protractile upwards). The genus comprises 5 species (D. hanedai, D. indicum,
D. insidiator, D. interruptum, and D. megalolepis) from the IndoWest Pacific (Mochizuki & Hayashi, 1989, as Secutor). Rainboth
et al. (2012) reported D. interruptum (as Secutor ruconius) from
the Mekong Delta. During our field surveys in 2007–2013, only
a single species D. hanedai was collected from the Vietnamese
Mekong. Deveximentum hanedai is one of 3 species of the genus
lacking scales on the cheek, and differs from the other 2 (D.
indicus and D. insidiator) by having fewer lateral-line scales
(60–70 vs. 87–111 and 84–107 in D. indicus and D. insidiator,
respectively).
Kottelat (2013c: 337, 339) stated that Secutor is a replacement name for Equula, itself a junior synonym of Leiognathus;
he thus assigned all species having been placed in Secutor to the
only available generic name for these fishes, Deveximentum.

LEIOGNATHIDAE
Nuchequula gerreoides (Bleeker, 1851)

A

Family: Leiognathidae (FC: 366)
Size: 9.9 cm SL (Kimura et al., 2008: 33).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

distal part of spinous
dorsal fin yellowish
2nd dorsal-fin spine
short, not reaching to
base of 4th soft ray
when adpressed
dark saddle-like
blotch on nape

mouth well
protractile
downwards

A and C) CTU-P 1119 (photo: LXT); B) CTU-P 1725 (photo: LXT)

Notes: A relatively small-sized species of ponyfishes, found
in coastal marine waters and brackish estuaries; it appears to be
the most common ponyfish in brackish estuaries of the Mekong,
but, due to its small size, it has less commercial value than the
next common leiognathid Leiognathus equulus (below). This
species was previously known as Leiognathus decorus by many
researchers (e.g., Vidthayanon, 2008: 285); the name is a junior
synonym of N. gerreoides (see Kimura et al., 2008).
Fishes of Nuchequula, having a downward-protractile mouth,
upper jaw with a band of small villiform teeth, and a characteristic dark blotch on the nape, have long been placed in the catchall genus Leiognathus (see "Notes" of Leiognathus equulus,
below); Nuchequula was recently resurrected as a valid genus
by Chakrabarty & Sparks (2007) and Kimura et al. (2008). The
genus comprises 6 species (N. blochii, N. flavaxilla, N. gerreoides,
N. glenysae, N. longicornis, and N. nuchalis) from the Indo-West
Pacific (Kimura et al., 2008), and, of these, N. gerreoides is the
only species known from the Mekong.
According to Kimura et al. (2008, fig. 8), additional 2 congeners, Nuchequula blochii (Leiognathus pan, a junior synonym)
and N. longicornis, are known from the Gulf of Thailand, and thus
may be expected to occur in the Vietnamese Mekong. Nuchequula
blochii has a scaled breast (vs. naked in N. gerreoides) and a
dark blotch at the distal part of the spinous dorsal fin (vs. absent);
N. longicornis has a longer second dorsal-fin spine, extending
beyond the base of the fifith soft ray when adpressed (vs. not
reaching the base of the fourth soft ray) (Kimura et al., 2008).

B

C

no scales
on breast

yellowish stripe
on anal fin

many close-set faint
dark vertical bars on
back (indistinct in
freshly-collected fish)

Leiognathus equulus (Forsskål, 1775)
Family: Leiognathidae (FC: 366)
Size: 24 cm TL (Woodland et al., 2001: 2808).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

occipital profile
with a hump

mouth well
protractile
downwards

2nd spine of dorsal fin
not greatly elongate

CTU-P 4910 (photo: HVM)

Notes: A large-sized species of ponyfishes, found in coastal
marine waters and brackish estuaries; it is commonly seen at
the markets around estuarine areas of the Mekong.
The leiognathids with a downward-protractile mouth have
long been placed in the catch-all genus Leiognathus, until recent
molecular researchers revealed the non-monophyly of the genus.
Although the Leiognathus previously recognized are currently
divided into several (up to 8) distinct genera (e.g., Sparks &
Dunlap, 2004; Sparks et al., 2005; Chakraborty & Sparks, 2008),
generic classification of the leiognathids is still in a state of flux
(see Kimura et al., 2008; Kottelat, 2013c). Examples of these
genera include: Equulites, Eubleekeria, Karalla, Leiognathus,
Nuchequula (shown above), and Photopectoralis.
Members of Leiognathus are large-sized leiognathids (attaining >150 mm SL), having a extremely deep body (Chakrabarty
& Sparks, 2008; Kimura et al., 2008). Leiognathus equulus is
very similar to, and easily confused with, L. robustus, described
by Sparks & Dunlap (2004) from Singapore, but has a prominent
hump of the occipital profile. The remaining 2 congeners, L.
fasciatus (known from Indo-West Pacific) and L. striatus (India),
have a longer second dorsal-fin spine (see James & Badrudeen,
1991).

body extremely
deep
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CARANGIDAE
Jacks
Fishes of the family Carangidae, commonly known as jacks,
scads, trevallies, queenfishes, and pompanos, usually have a
compressed silvery body with minute scales, the anterior 2
of 3 (rarely 1 of 2) anal-fin spines separated from main part
of the fin, and deeply-forked caudal fin, although the general
appearance is variable depending on the genera/species. The
carangids are marine fishes, and some, particularly in juveniles
and young, are known to enter brackish estuaries.

Due to their high commercial value, the carangid fishes are
commonly seen at the markets everywhere in the Mekong Delta
of Vietnam. Almost all of these are fished from the marine
areas, but a few are possibly taken from the brackish estuaries.
Vidthayanon (2008) and Rainboth et al. (2012) recorded 3 and
11 species of the carangids from the Mekong Delta, respectively, but it is not clear if these species were collected from inland
or coastal marine areas.

Atule mate (Cuvier, 1833)
Family: Carangidae (FC: 364)

A

Size: 30 cm TL (Smith-Vaniz, 1999: 2692).

Alepes vari (Bến Tre,
Vietnam, CTU-P 4172)

Selaroides leptolepis (Cuvier, 1833)

9 or 10 faint dusly bars on body
adipose eyelid
covering both
anterior and
posterior parts
of eye

B

small black spot
around upper edge
of gill opening

C

Family: Carangidae (FC: 364)
Size: 18.5 cm FL (Smith-Vaniz, 1999: 2737).
Distribution: ?Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively small-sized species of carangids, found in
coastal marine waters. Rainboth (1996b: 184) noted, "It was seen
by the author in the freshwater tidal zone in the Mekong delta,
and may occasionally be found in Cambodia." This means that the
species has not yet been actually confirmed from the Cambodian
Mekong. Rainboth's record, however, needs confirmation, because
his subsequent paper (Rainboth et al., 2012) apparently neglected
Rainboth' (1996b) record of this species. Kottelat (2013c: 336)
listed S. leptoleis as an inland fish in Southeast Asia, based on
Rainboth's (1996b) record.
Selaroides leptolepis, having a broad yellow stripe on body
and conspicuous black spot at posterior end of operculum, is
sometimes seen at markets in coatsal areas of the Mekong Delta,
although it is not clear if the fish were caught from inland or
coastal marine areas. The photograph of the non-Mekong fish of
S. leptolepis, taken at a market in Phú Quốc Island of Vietnam, is
shown here.
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36–49 scutes
anterior 2 anal-fin spines separated
from main part of the fin

Marketed, non-Mekong fish, not collected (Phú Quốc Island,
Vietnam, photo: KS)

Notes: A medium-sized species of carangids, found in coastal
marine waters; it is also known to enter brackish estuaries (e.g.,
Alfred, 1966). Atule mate is commonly seen at markets in the
Mekong Delta of Vietnam, although it is not clear whether these
species were collected from inland or coastal marine areas in this
region.
Atule, comprising a single species A. mate, is somewhat similar
to Alepes in general appearance, but has a developed adipose
eyelid, covering both the anterior and posterior parts of eye (vs.
covering the posterior half of eye in Alepes). For comparison,
a species of Alepes is shown below; this fish, purchased from a
market at the Mekong Delta in Bến Tre, Vietnam, was probably
taken from the marine areas. Note that the inland-water records
are not known in the species of Alepes.

A) Non-Mekong, marketed fish, not preserved (Hồ Chí Minh, Vietnam, photo: KS); B and C) CTU-P 4921 (photo: HVM)

Distribution: ?Mekong Basin in Vietnam; Indo-West Pacific.

CARANGIDAE

A
Scomberoides commersonnianus Lacepède, 1801

B

Family: Carangidae (FC: 364)
Size: 120 cm TL (Smith-Vaniz, 1999: 2731).
Notes: A large-sized species of carangid fishes, found in coastal
marine waters and brackish estuaries; it is commonly seen at
markets in coastal areas of the Mekong Delta (see photo A).
Members of Scomberoides are unusual within the family by
having finlet-like, semi-detached rays on the posterior part of
dorsal and anal fins, and no scutes on the side of the body. These
characters somewhat resemble scombrid fishes (pp. 398–399),
but fishes of Scomberoides have 2 detached, depressable spines
before the anal fin, like the other carangids.
Scomberoides comprises 4 similar-looking speices from
the Indo-West Pacific: S. commersonnianus, S. lysan, S. tala,
and S. tol. Some are known to enter brackish estuaries, and S.
commersonnianus is one of the examples. The other 3 species,
viz., S. lysan, S. tala, and S. tol, are also expected to occur in
the brackish estuaries of the Vietnamese Mekong, but they are
not yet confirmed from the region.
Scomberoides commersonnianus is similar to S. tala by
having 15 or less gill rakers on the first arch, but, at least in
adults, S. commersonnianus has larger upper jaw extending
well beyond a vertical line through posterior margin of eye
(vs. slightly beyond the posterior margin of the eye in S. tala)
(Smith-Vaniz, 1999).
The other 2 congeners, S. lysan and S. tol, have 21 or more
gill rakers on the first arch. These 2 species look very similar,
but, at least in adults, S. tol is unique within the genus by having
short upper jaw not reaching to a vertical line through posterior
margin of the eye (vs. upper jaw reaches, or extends beyond, a
vertical line through posterior margin of the eye in adults of the
other congeners), and needle-like scales on the body (vs. scales
are oblong or lanceolate) (Smith-Vaniz, 1999).

A) Marketed fish, not preserved (Bến Tre, Vietnam, photo: KS); B) CTU-P 4963 (photo: HVM); C and D) CTU-P 4964 (photo: HVM)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

a series of rounded dark spots
above lateral line

C

upper jaw extending
posteriorly well beyond a
vertical through posterior
margin of eye

D

scutes absent
8–15 gill rakers
on 1st arch

anterior 2 anal-fin spines separated
from main part of the fin
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A trawl boat at Bến Tre, Vietnam, where some young of Drepane punctata was
collected (photo: KS)

DREPANEIDAE

Drepane punctata (Linnaeus, 1758)

A

Family: Drepaneidae (FC: 392)
Size: 40 cm TL (Heemstra, 2001: 3223).
Notes: A large, deep-bodied silvery fish, found in coastal marine
waters and brackish estuaries. In the Mekong, small young is
commonly trawled at brackish estuaries in Vietnam.
Drepane comprises 3 similar-looking species; of these, 2
species (D. longimana and D. punctata) are known from the
Indo-West Pacific. Both of these 2 are known to enter estuaries
(Heemstra, 2001), and are thus expected to be found in the
Mekong. Rainboth et al. (2012) recorded both of these 2 species
from their "Greater Mekong Ecosystem" (a term meaning the
entire region directly affected by the Mekong), although it is
not clear if these species were collected from inland or coastal
marine areas. During our field surveys in 2007–2013, several
specimens of Drepane were collected at estuarine areas in
Vietnam; all of these were identified as D. punctata.
At least in the young and adult, D. punctata is readily distinguished from D. longimana by having several vertical series
of black dots on the body (vs. several dark bars on the body
in D. longimana). However, the small young (< 8 cm SL) of
D. punctata (see photo C) have faint vertical bars on the body
instead of series of black dots, and may be confused with D.
longimana.

C

body silvery, with several vertical series
of black dots on side
body extremely deep
and compressed

B
young

pectoral fin long, falcate
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A and B) CTU-P 1280 (photo: LXT); C) one of CTU-P specimens (Bến Tre, Vietnam, photo: KS)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Monodactylus argenteus (Linnaeus, 1758)
Family: Monodactylidae (FC: 387)

Non-Mekong specimen, CTU-P 4163 (Phú Quốc Island, Vietnam, photo: LXT)

MONODACTYLIDAE & STROMATEIDAE
2 narrow black
bars on head

Size: 25 cm TL (Kottelat, 2001c: 3218).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized, deep-bodied silvery fish, found in
brackish estuaries (particularly the mangrove areas) and adjacent
coastal marine waters. In his book of fishes of the Mekong
Delta, Vidthayanon (2008: 204) noted, "Locally common in
the markets." During our field surveys in 2007–2013, we were
not able to collect this fish from the delta. The photographed
specimen shown here was collected from Phú Quốc Island,
Vietnam.
The Monodactylidae comprises 2 genera (Monodactylus
and Schuettea) and about 5 species from the Indo-Pacific (e.g.,
Nelson, 2006); of these, only a single speicies Monodactylus
argenteus is known from the Mekong. Its (M. argenteus')
compressed, oval deep body, high dorsal and anal fins, small
mouth, and 2 blackish bars on the head and anterior part of
body are somewhat similar to fishes of Platax (of the family
Ephippidae, not shown in this book), but has minute pelvic fins
(may be absent in adults) (vs. pelvic fins are well developed
and long in Platax).

Pampus argenteus (Euphrasen, 1788)

pelvic fins minute
or absent

body deep and
compressed

eye large, just
behind small mouth

A

small young

Family: Stromateidae (FC: 483)
Size: 60 cm SL (Last, 2001: 3789).
Distribution: ?Mekong Basin in Vietnam; Indo-Pacific.

naked patch of wavy ridges
extending posterorly above
pectoral-fin base

Young of Pampus argenteus (Gulf of Thailand, Thailand,
photo: KS)

B

small
young

dorsal and anal
fins falcate
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CTU-P 4635 (photo: LXT)

Notes: A large-sized species of butterfishes, found in inshore
marine waters; commonly seen at markets in the Mekong Delta
of Vietnam. The photographed specimen shown here was a small
young, taken by a local fisherman from a shallow brackish area
around a broad mud flat at Bạc Liêu, Vietnam, together with
several other brackish-water fishes (e.g., Terapon theraps, p. 384);
it suggests that Pampus argenteus may enter brackish estuaries,
particularly in the early-life stages (juvenile or young).
The present identification of our specimen is merely tentative,
chiefly following Last (2001); its weakly-forked caudal fin (vs.
deeply forked at least in the young and adult P. argenteus, as
shown in the photograph below) may suggest that our identification is inappropriate.

A juvenile of Scatophagus argus (aquarium photo, one of CTU-P specimens, photo: KS)

SCATOPHAGIDAE
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SCATOPHAGIDAE

A) Marketed, non-Mekong fish, not collected (Koh Kong, Cambodia, photo: KS); B) CTU-P 1486 (photo: LXT); C) CTU-P 1211 (photo: LXT); D) CTU-P 5217 (photo: HVM); E) non-Mekong specimen (Koh Kong, Cambodia, IFREDI-P 6233, photo: PT)

A

Scatophagus argus (Linnaeus, 1766)
Family: Scatophagidae (FC: 466)
Size: 30 cm SL (Kottelat, 1999: 3625).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized, compressed, deep-bodied fish with
many blackish spots, found in brackish estuaries and adjacent
freshwater areas; it is commonly seen at markets around estuarine
areas in the Mekong Delta of southern Vietnam. Juveniles (see
photograph on the left page) are locally abundant in canals around
brackish estuaries.
Scatophagus argus, the only species of the family known
from the Mekong, is readily distinguished from the other Mekong fishes by having a compressed, quadrangular body with
many dark spots. It is somewhat similar to some siganid fishes
(next page), but the siganids have 2 pelvic-fin spines (vs. single
in Scatophagus) and 7 anal-fin spines (vs. 4).
At least 2 morphotypes, probably distinct species, are found
in the fishes currently identified as Scatophagus argus in this
region. One has larger dark spots on the body (photo B), whereas
the other has minute blackish dots (photo D). The photograph
above (A) shows these 2 types sold together at a market in
coastal region of Koh Kong, western Cambodia. These 2 types
are easily identified even in the juvenile stage. Namely, in the
juveniles, the first type has yellowish-green sheen on the dorsum
(photo C), but the second type has reddish orange markings
dorsally (photo E). Furthermore, although the first type has a
spotted pattern on the body in every life stage, the small juveniles
of the second type has a blackish barred pattern on the body.
Both types are commonly seen in brackish estuaries of Southeast
Asian countries; the second type extends north to Japan, where
the first type is not distributed.

B

mouth small,
not protrusible

body deep and
compressed

C

juvenile

D

variant?

E

variant?
juvenile

4 anal-fin spines
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SIGANIDAE
Rabbitfishes
Fishes of the family Siganidae, commonly known as rabbitfishes, have a well compressed, oval-shaped body, small nonprotrusible jaws, and 2 pelvic-fin spines. The siganids are somewhat similar to the scatophagids (p. 395) in general appearance, but the latter has a deeper "quadrangular" body (vs. oval
in the siganids), a single pelvic-fin spine (vs. 2), 11–12 dorsal-

fin spines (vs. 13), and 4 anal-fin spines (vs. 7). Many of them
inhabit the shallow coastal marine waters, and some enter
brackish estuaries (particularly the juveniles and small young).
During our field surveys in 2007–2013, 3 species of Siganus
were collected from the Vietnamese Mekong; all these are
shown in this book.

A

Siganus guttatus (Bloch, 1787)
Family: Siganidae (FC: 467)
Size: 45 cm TL (Woodland, 2001b: 3637).
Notes: A medium to large-sized species of rabbitfishes, found
in shallow coastal marine waters and brackish estuaries; it is
commonly seen in the markets in the coastal regions of the Mekong Delta in Vietnam. The photograph below (D) shows nonMekong fish, sold at a market in the coastal area of Koh Kong,
western Cambodia.
Many of the siganids have similar body shape and fin-ray
counts, and the coloration of the body is useful for the species
identification. Siganus guttatus is characterized by having an
eye-sized yellow spot beneath the posterior end of the dorsal-fin
base and many brownish or orange spots (as large as pupil) on
the body; in juveniles and small young, these brownish/orange
spots may be continuous and may form short irregular lines (see
photo C).

many brownish or orange
spots on body

B
C

juvenile

diagonal sky line on cheek

D
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yellow spot below end
of dorsal-fin base

A and B) CTU-P 3378 (photo: LXT); C) non-Mekong specimen, IFREDI-P 6130 (Koh Kong, Cambodia, photo: PT); D) non-Mekong fish, not collected (Koh Kong, Cambodia, photo: KS)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Siganus fuscescens (Houttuyn, 1782)

A

Family: Siganidae (FC: 467)
Size: 40 cm TL (Woodland, 2001b: 3636).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of rabbitfishes, found in shallow
coastal marine waters and brackish estuaries; it appears to be the
most common species of Siganus in the brackish estuaries of the
Mekong in Vietnam.
Woodland (1990, 2001b) recognized 2 similar-looking,
Indo-West Pacific congeners, viz., Siganus canaliculatus and S.
fuscescens, as valid. According to him, S. canaliculatus can be
distinguished from S. fuscescens by having, e.g., fewer pearly
spots on the body (2–3 rows between the lateral line and the
base of the anterior half of the dorsal fin vs. 4–6 rows in S.
fuscescens). Rainboth et al. (2012: 107) recorded both of these 2
species from their "Greater Mekong Ecosystem"; the specimens
shown here can be identified as Woodland's S. canaliculatus.
However, based on the molecular analysis, Kuriiwa et al. (2007)
indicated that individuals of these 2 species were found to be
genetic mosaic, suggesting that these comprise genetic color
morphs within a single biological species; Hsu et al. (2011) also
concluded that S. canaliculatus and S. fuscescens are conspecific.
Following them, we here identify our fish as S. fuscescens (rather
than S. canaliculatus, a junior synonym of S. fuscescens).

D

small young

B

faint dark spot (slightly smaller
than eye) above pectoral-fin base

numerous small
whitish (pearly)
spots on body

C

E

juvenile

juvenile

A) One of CTU-P collection (Sóc Trăng, VIetnam, aquarium photo: KS); B and C) CTU-P 1070; D) non-Mekong specimen, IFREDI-P 6202 (photo: PT); E)
non-Mekong specimen, IFREDI-P 6236 (photo: PT)

SIGANIDAE

Siganus javus (Linnaeus, 1766)
Family: Siganidae (FC: 467)
Size: 55 cm TL (Woodland, 2001b: 3638).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium to large-sized species of rabbitfishes, found
in shallow coastal marine waters and brackish estuaries; it is
commonly seen at markets in the coastal areas of the Mekong
Delta in Vietnam.
Its brownish body with coarse whitish spots/lines readily
distinguished Siganus javus from the congeners.

C

B

juvenile

D

juvenile

body brownish, with numerous pale spots and lines on
dorsal and middle/ventral parts of body, respectively
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A) CTU-P 3169 (photo: LXT); B) CTU-P 3170 (photo: LXT); C) IFREDI-P 6200 (photo: PT); D) IFREDI-P 6199
(photo: PT)

A

SCOMBRIDAE
Mackerels
Fishes of the family Scombridae, commonly known as, e.g.,
mackerels, tunas or bonitos, are superficially similar to the
carangid fishes (pp. 390–391), but have a series of finlets
behind the dorsal and anal fins (vs. finlets are absent in the
carangids, except for a few genera) and no detached spines
in front of the anal fin (vs. 2 detached spines in front of anal
fin). Many of the scombrids are pelagic fishes, but only a few
are known to exceptionally enter rivers.
Due to their high commercial value, the scombrids are
commonly seen at markets in the Mekong region. Many of these
fishes are, however, caught from the coastal marine waters. The
only exception is Scomberomorus sinensis (next page), which
is known to ascend the Mekong to Tonle Sap Lake and Khone
Falls (Rainboth, 1996b: 214; Kottelat, 2001a: 158). Juveniles or
young of a few other scombrids may be found occasionally in
the brackish estuaries.

Rastrelliger brachysoma (Bleeker, 1851)

Marketed fish of Rastrelliger kanagurta (see "Notes" of Rastrelliger
brachysoma, below)

A

Family: Scombridae (FC: 475)
Size: 34.5 cm FL (Collette, 2001: 3737).
Notes: A medium-sized species of mackerels, found in coastal
marine waters; it is commonly seen at markets in the coastal
areas of the Mekong Delta of Vietnam. Rastrelliger brachysoma
is known to enter estuarine habitats (Collette, 2001: 3737), and,
actually, a small young shown here (photo D) was trawled from
brackish estuary in the Vietnamese Mekong.
Rastrelliger superficially resembles Scomber (also commonly
seen at markets in the Mekong region, but the fish are presumed
to be imported from the other Asian countries) in having a pair
of short keels on each side of the caudal peduncle and 5 finlets
behind each dorsal and anal fin (Collette, 2001). Rastrelliger has
no teeth on the roof of the mouth (vs. present in Scomber).
Rastrelliger comprises 3 species, all of which are found in,
or around, the Mekong Delta: R. brachysoma, R. faughni, and
R. kanagurta. Of these, R. brachysoma resembles R. kanagurta
(see photograph below) in having 30 or more gill rakers on the
lower limb of the first gill arch (vs. 21–26 in R. faughni), but
has a deeper body (body depth is 23.3–27.0 % of fork length
vs. 19.2–23.3 in R. kanagurta). Rastrelliger kanagurta usually
has a black spot under the pectoral fin at least in adult (see also
photograph in the column above), whereas the spot is absent
in R. brachysoma. Data on the morphology and distribution of
Rastrelliger shown here are referenced in Collette (2001).
At least 2 species of Rastrelliger, viz., R. brachysoma and R.
kanagurta, are frequently seen at markets in the coastal regions
of the Mekong Delta. It is, however, not certain if R. kanagurta
can enter into brackish estuaries, as in R. brachysoma.

B

a pair of short keels on each
side of caudal peduncle
body deep, its depth
23.3–27.0 % of fork length

C

30–48 gill rakers
on lower limb of
1st gill arch

D

a small
young

Rastrelliger kanagurta (Bến Tre, Vietnam, CTU-P 5228)
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5 finlets behind
dorsal fin

5 finlets behind
anal fin

A) Marketed fish, not collected (Bến Tre, Vietnam, photo: KS); B and C) CTU-P 4918 (photo: HVM); D) CTU-P 1090 (photo: LXT)

Distribution: Mekong Basin in Vietnam; Western Pacific.

SCOMBRIDAE
Scomberomorus sinensis (Lacepède, 1800)

A

young

Family: Scombridae (FC: 475)
Size: 200 cm FL (Collette, 2001: 3751).
Distribution: Mekong Basin in southern Laos, Thailand, Cambodia, and Vietnam; Western Pacific.

lateral line with a deep dip
below 1st dorsal fin
1st dorsal fin with
15–17 spines

B

6–7 finlets behind
dorsal fin

young

A and B) CTU-P 5392 (photo: HVM); C) IFREDI-P uncatalogued (photo: PT)

Notes: A large-sized species of mackerels, found in coastal
marine waters and estuaries; it is known to ascend the Mekong
to Tonle Sap Lake of Cambodia and Khone Falls of southern
Laos (Rainboth, 1996b: 214; Kottelat, 2001a: 158). Of the photographed specimens shown here, the young (photos A and B) was
collected from Cần Thơ in the Mekong Delta of Vietnam, and
the adult (C) was collected from near Phnom Penh, Cambodia.
Collette (2001: 3751) noted that this fish is "believed to reproduce
only in marine waters."
Fishes of Scomberomorus have a relatively slender body
and strong, nearly triangular teeth on the jaws. Scomberomorus
somewhat resembles Acanthocybium (see photo below), but has a
slightly shorter snout (vs. snout is longer in Acanthocybium) and
13–22 spines of the first dorsal fin (vs. 23–27) (Collette, 2001).
During our field surveys in 2007–2013, 2 species of Scomberomorus were collected from the lower Mekong: S. commerson
and S. sinensis. These 2 species are similar in having a lateral line
with a deep dip (vs. lateral line is straight or descend gradually
backwards in the other Western Pacific congeners); the position
of the dip is below the first and second dorsal fins in S. sinensis
and S. commerson, respectively (Collette, 2001).

5–7 finlets behind
dorsal fin

C

Scomberomorus commerson (Lacepède, 1800)
Family: Scombridae (FC: 475)
Size: 220 cm FL (Collette, 2001: 3743).

Marketed fish of Scomberomorus commerson (indicated by yellow arrows) and Acanthocybium
solandri (red arrow); see also "Notes" of S. sinensis, above (Bến Tre, Vietnam, photo: KS)

Notes: A large-sized species of mackerels, found in shallow
coastal marine waters; it is commonly seen at markets particularly
in the coastal regions of the Mekong Delta in Vietnam (photo
D). The juvenile specimen shown here (photo C) was trawled at
brackish estuary in southern Vietnam, indicating that this species
can enter estuaries at least in the juvenile stage.

A

young

1st dorsal fin with
15–18 spines

B

lateral line with a deep dip
below 2nd dorsal fin
8–11 finlets behind
dorsal fin

young

7–12 finlets behind
dorsal fin
many dark vertical bars
on body in adult
anterior part of first dorsal fin
blackis in juvenile and young

C

juvenile
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A and B) CTU-P 4968 (phoot: HVM); C) CTU-P 1136 (phoro: LXT)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

A young fish of Lepturacanthus savala, sold at a market in Bến Tre, Vietnam (CTU-P 5254, photo: KS)

TRICHIURIDAE

total 112–121 elements (spines
+ soft rays) of dorsal fin

pelvic fin absent

a distinct, large anal-fin spine

Lepturacanthus savala (Cuvier, 1829)
Family: Trichiuridae (FC: 474)

posterior part of tail tapering,
very long and filamentous

a pair of enlarged fang-like teeth
on upper jaw penetrating through a
small slit on ventral side of lower jaw

Size: 100 cm TL (Nakamura & Parin, 2001: 3719).
Notes: A large-sized species of hairtails, found in coastal marine
waters; it is also known to enter estuarine waters (e.g., Talwar &
Jhingran, 1991: 991). The photographed specimen shown here
was sold at a market in Bến Tre, Vietnam, together with some
brackish-water fishes (e.g., Setipinna taty and Johnius trachycephalus). This fish was misidentified as Trichiurus lepturus by
Tran et al. (2013; 119).
Lepturacanthus resembles Trichiurus by lacking pelvic fins,
but has a distinct, large anal-fin spine (vs. small and mostly
barried skin in Trichiurus), and a pair of enlarged fang-like teeth
near the tip of the upper jaw penetrating through a small slit on
the ventral side of the lower jaw (vs. no slit on the ventral side
of the lower jaw) (Nakamura & Parin, 2001; Chakraborty et al.,
2006; Nakabo & Doiuchi in Nakabo, 2013). Lepturacanthus
comprises 3 species, and L. savala can be distinguished from
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CTU-P 5254 (photo: HVM)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

the other 2 congeners by having a total of 112–122 elements
(spines + soft rays) of the dorsal fin (vs. 136–147 and 125–131
in L. rorlandti and L. pantului, respectively) (Chakraborty et
al., 2006).
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A brackish estuary around Bến Tre, Vietnam (photo: KS)

ANABANTIDAE
Anabantoid fishes
Fishes of the perciform suborder Anabantoidei (sensu Nelson,
2006), confined to freshwater habitats in Asian and African
countries, have an accessory air-breathing apparatus (suprabranchial organ) in the head region. This organ, comprising a
suprabranchial chamber and a modified first epibranchial (a
dorsal bony element of gill arch), is also found in the channids
(pp. 412–415), and these are considered by recent researchers to

Anabas testudineus (Bloch, 1792)
Family: Anabantidae (FC: 484)

form a natural group (e.g., Wiley & Johnson, 2010).
At least 16 species of the anabantoids are currently known
from the Mekong; all of them, except for Betta stiktos (see
"Notes" of Betta smaragdina, p. 410) are shown in this book.
Some of the medium- to large-sized species are commercially
important as food fish in this region, whereas the small colorful
species are commonly seen in aquarium fish trade.

A

Size: 20 cm SL (Kottelat, 2001a: 158).

Notes: A medium-sized species of anabantoid fishes, found
in various types of water habitats, e.g., swamps, ponds, canals
and rivers; it is abundantly sold in fish market throughout the
Indochinese region, and usually marketed alive; also commonly
seen in aquarium fish trade.
Anabas testudineus, well known by its common name "climbing perch," is readily distinguished from the other Mekong fishes
by its characteristic general appearance, including its ovoid and
brownish body, rounded head, spiny gill covers, and conspicuous
black spots at the posterior end of the operculum and caudalfin base; several vertical rows of minute dusky dots are usually
found on the side of the body.
In his book on fishes of the Cambodian Mekong, Rainboth
(1996b: 214) mentioned that Anabas testudineus currently recognized may actually represent 2 distinct species. Subsequently
Rainboth et al. (2012: 109) noted, "a second species possible in
the lower Mekong." We tentatively recognize only a single species
A. testudineus in this region, as did other previous researchers.

D
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black spots at posteriormost of
operculum and caudal-fin base

B

opercular bones
distinctly serrate

9–11 anal-fin
spines

15–19 dorsal-fin spines

C

young

A) NUOL-P 1344 (photo: KS); B) CTU-P 1343 (photo: LXT); C) CTU-P 1206 (photo: LXT); D) marketed fish, not collected (Mekong Basin in northeastern Thailand, photo: PM)

Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; South and Southeast Asia from
Sri Lanka to Taiwan, Philippines, and Sulawesi.

HELOSTOMATIDAE
Helostoma temminckii Cuvier, 1829

?Exotic

A

Family: Helostomatidae (FC: 485)
Size: 30 cm TL (Kottelat et al., 1993: 159).

Notes: A relatively large-sized species of gourami. The cultivated fish are commonly marketed fresh or alive in the Mekong
Delta of Vietnam. A pinkish form (see photo D) is also commonly
seen in aquarium fish trade (known as "kissing gourami").
The family Helostomatidae comprises a single species Helostoma temminckii. This fish is readily distinguished from the
other Mekong fishes by its compressed oval body, small toothless
jaws in front of the eyes, and 16–18 and 13–15 dorsal- and analfin spines, respectively.
We did not collect any specimens of this species from the
Mekong, during our field surveys in 2007–2013. All photographed
fish shown here were taken from fish markets at the Mekong
Delta in Vietnam, except for the one (photo B), collected from
Chao Phraya Basin in Uthaithani, Thailand.
It is difficult to decide whether this fish was indigenous in the
Mekong. In his book of fishes of Thailand, Smith (1945: 451)
mentioned that Helostoma temminckii was known from penisular
Thailand and Chao Phraya Basin; Kottelat (1989a: 20) appears
to follow him. Based on his original collection and literature
surveys, Taki (1978) recorded 300 fish species from the lower and
middle Mekong, but he did not include H. temminckii. Similarly,
Mai & Nguyen (1987) and Mai et al. (1992) did not report the
species in their book/list of freshwater fishes of southern Vietnam. Although Rainboth (1996b: 215, pl. 26, fig. 210) showed H.
temminckii (as temmincki) in his book on fishes of the Cambodian Mekong, he did not specify any collecting localities in the
Cambodian waters. Most recently Rainboth et al. (2012) reported H. temminckii from the Mekong Delta in Vietnam, where cultivation fish of this species is currently common. Possibly this fish
is non-indigenous in the region; further research, including molecular analysis, is needed to confirm this hypothesis.

A
B

body oval, compressed, with several
longitudinal, faint dark lines
jaws toothless (minute teeth
on lips); mouth in front of eye

16–18 dorsal-fin spines

C
13–15 anal-fin spines

D
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A) Marketed fish, not collected (Cần Thơ, Vietnam, photo: KS); B) non-Mekong fish, RLIKU 3436 (Chao Phraya Basin, photo: PM); CTU-P 1009 (photo: LXT); D) marketed fish, not preserved (Bến Tre, Vietnam, photo: KS)

Distribution: Mekong Basin (possibly introduced) in Cambodia
and Vietnam; central Thailand, Malay Peninsula, Java, Borneo,
and Sumatra.

A
Osphronemus exodon Roberts, 1994

B

Family: Osphronemidae (FC: 486)
Size: 45.5 cm SL (Kottelat, 2001a: 160).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.
Notes: A large-sized species of gourami, found in rivers and
streams. Until Roberts' (1994b) new-species description, Osphronemus exodon was confused with a similar-looking congener O.
goramy (next page) (e.g., Taki, 1974a). These 2 species apparently
do not occur sympatrically (Roberts, 1994b: 76). The IUCN Red
List of Threatend Species categorized this fish as "Vulnerable" in
2009.
Osphronemus exodon differs from O. goramy in having 14–16
spines and 10–11 soft rays of dorsal fin (vs. 11–14 spines and 12–
14 soft rays in O. goramy), 17–19 anal-fin soft rays (vs. 20–23)
and 9 gill rakers (vs. 11–13) (Roberts, 1994b). Teeth of the outer
rows on jaws in the large adult of O. exodon are enlarged and lay
outside the mouth; such a condition is not found in O. goramy.

dorsal fin with 14–16 spines
and 10–11 soft rays

C

young

E

anal fin with 11–14 spines
and 12–14 soft rays
teeth on outer rows on
jaws enlarged and laid
outside of mouth in
large adult

D
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juvenile

A) Marketed fish, not collected (Ratanakiri, Cambodia, photo: KS); B) IFREDI-P 509 (photo: PT); C) IFREDI-P 574 (photo: PT); D) NUOL-P 1978 (photo: KS); E) aquarium fish, not preserved (Vientiane, Laos, photo: KS)

OSPHRONEMIDAE

OSPHRONEMIDAE

Osphronemus goramy Lacepède, 1801

?Exotic

A) Marketed fish, not collected (Cần Thơ, Vietnam, photo: KS); B) CTU-P 4069 (photo: LXT); C) UNMF uncatalogued (photo: CG); D) marketed fish, not preserved (Bến Tre, Vietnam, photo: KS)

A

B

Family: Osphronemidae (FC: 486)
Size: 100 cm TL (Kottelat et al., 1993: 159).
Distribution: Mekong Basin (possibly introduced) in Laos,
Thailand, and Vietnam; non-Mekong Basin in Thailand and Cambodia (west to Cardamom range), Malay Peninsula, Sumatra,
Borneo, and Java; introduced elsewhere in tropics.
Notes: A large-sized species of gourami, commonly used as an
aquaculture fish in the lower Mekong. During our field surveys
in 2007–2013, we did not collect any specimens of Oshronemus
goramy from the Mekong (although cultured fish of this species
are commonly marketed in the delta region of Vietnam). The
photographed specimens shown here are all cultured fish, taken
from fish markets in Vietnam and Thailand.
Smith (1945: 451–452) questioned whether Osphronemus
goramy was indigenous to Thailand. In his original description of
a congener O. exodon (left page), Roberts (1994b: 76) noted, "It
seems that the only well documented reports of naturally occuring
Osphronemus from the entire Mekong Basin are the present ones
of O. exodon." Rainboth et al. (2012: 110) reported O. goramy
from Nam Ngum Reservoire in Laos, with a note "possibly
introduced." A phylogeographic approach based on molecular
analysis may help to clarify whether the Mekong population is
indigenous or not.

dorsal fin with 14–16 spines
and 10–11 soft rays

C

D
anal fin with 11–14 spines
and 12–14 soft rays
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OSPHRONEMIDAE
Trichopodus trichopterus (Pallas, 1770)

A

Family: Osphronemidae (FC: 486)

male

Size: 10.0 cm SL (Kottelat, 2001a: 160, as Trichogaster trichopterus).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; Southeast Asia.

D

B

body with 2 dark blue spots and
several faint, narrow oblique dark bars
6–8 dorsal-fin spines

C

female

young

A) CTU-P 1224 (photo: LXT); B) CTU-P 863; C) NUOL-P 1345 (photo: KS); D) CTU-P 2664 (photo: LXT)

Notes: A medium-sized species of gourami, commonly found
in various kinds of habitats with silent or slow-flowing waters;
it is also common in polluted and degraded waters in/around in
the urban areas, like some exotic fishes, e.g., Poecilia reticulata
(p. 323) and Oreochromis niloticus (p. 368). This fish is also
known as popular aquarium fish, with its common name "threespot gourami".
Fishes of Trichopodus were once placed in Trichogaster,
the latter of which is currently applied as a generic name for 4
Indian-subcontinent species, previously assigned to the genus
Colisa (see, e.g., Britz, 2004; Tan & Kottelat, 2009; Kottelat,
2013c). Trichopodus somewhat resembles Osphronemus in
having an extremely long and filamentous ray of the pelvic
fin, but has a much smaller dorsal fin; the maximum body
size of fishes of Trichopodus is much smaller than that of
Osphronemus. Trichopsis (pp. 408–409) is also similar, but has
a much shorter filamentous pelvic-fin ray and lanceolate caudal
fin (vs. emerginate in Trichopodus). Tricopodus comprises 5
species from Southeast Asia (Kottelat, 2013c; Low et al., 2014);
3 of them are known from the Mekong (see also "Notes" of
Trichopodus microlepis, below).
Trichopodus trichopterus is undoubtedly the most common
species of the genus in the Mekong. Its characteristic dark blue
spots on the middle of the body and posterior end of the caudal
peduncle readily distinguish T. trichopterus from the other
congeners.

A
Trichopodus microlepis (Günther, 1861)
Family: Osphronemidae (FC: 486)
Distribution: Mekong Basin in Thailand (introduced), Cambodia and Vietnam; Chao Phraya Basin.
Notes: A medium-sized species of gourami, found in ponds
and swamps; it is also commonly seen in aquarium fish trade (as
"moonlight gourami").
Trichopodus microlepis can be distinguished from the congeners by having a plain silvery body and 3–4 dorsal-fin spines
(vs. 5–8 in the other congeners) (e.g., Kottelat, 2001a; Low et
al., 2014).
Rainboth et al. (2012: 109, as Trichoagster leerii) suggested
that an additonal congener Trichopodus leerii is "likely in lower
Mekong." This species, which is readily distinguished from the
other congeners by having numerous silvery white spots and a
narrow black midlateral stripe on body, is known from Malay
Peninsula, Sumatra, and Borneo; Smith (1945: 463) noted, T.
leerii is "not rare in Bangkok region." During our field surveys in
2007–2013, we could not confirm its occurrence in the Mekong.
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body plain silvery

B

3–4 dorsal-fin spines

A) IFREDI-P 3833 (photo: PT); B) CTU-P 2663 (photo: LXT)

Size: 13.0 cm SL (Kottelat, 2001a: 160).

OSPHRONEMIDAE
Trichopodus pectoralis Regan, 1910

A

Family: Osphronemidae (FC: 486)
Size: 17.0 cm SL (Kottelat, 2001a: 160, as Trichogaster pectoralis).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin; introduced to Sundaland (Kottelat
et al., 1993: 164; Kottelat, 2001a: 160).

7 dorsal-fin spines

B

a black stripe
through eye

C

many irregular,
blackish oblique
bars on body

young
A and B) CTU-P 3284 (photo: LXT); C) CTU-P 3279 (photo: LXT); D) marketed fish, not collected (Cần Thơ, Vietnam, photo: KS)

Notes: A medium-sized species of gourami, found in standing
or slow-flowing waters with aquatic vegetation; it is commonly
seen at fish markets throughout the Indochinese region, and is
usually marketed fresh, alive or dried. It is also frequently seen
in the aquarium fish trade, with its conmon name "snakeskin
gourami".
Its dark grayish brown body with blackish oblique barred
pattern readily distinguishes Trichopodus pectoralis from the
other congeners. Trichopodus trichopterus (left page) has similar
dark oblique bars on the body, but the bars are much fainter than
those of T. pectoralis; T. trichopterus also has 2 dark blue spots
on the body (vs. absent in T. pectoralis), and lacks the black
stripe through the eye (vs. present).
Based on the original description, Paepke (2009a) considered
a nominal species Osphromenus [sic.] trichopters var. cantoris of
Günther (1861) as conspecific with the snakeskin gourami, and
concluded that the scientific name of the species is Trichopodus
cantoris, an older name than T. pectoralis. Rainboth et al. (2012)
appear to follow Paepke's (2009a) identification. Subsequent
discovery of the name-bearing type of O. trichopterus var. cantoris, however, revealed that the specimen, having 2 black spots
on its body, can be identified as T. trichopterus (Paepke, 2009b);
Paepke (2009b) thus rejected his previous idea, and regarded T.
pectoralis as a valid name for the snakeskin gourami. Paepke's
(2009b) identification was accepted by Kottelat (2013c). Here,
we follow Paepke (2009b) and Kottelat (2013c), although the
type of O. trichopterus var. cantoris appears to have a dark stripe
through the eye (like T. pectoralis), as well as 2 black spots on
the body (like T. trichopterus) (see Paepke, 2009b: 144, fig. 1).

D
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OSPHRONEMIDAE
Macropodus opercularis (Linnaeus, 1758)
?Exotic

A

Family: Osphronemidae (FC: 486)
Size: 6.7 cm SL (Kottelat, 2001a: 160).
Distribution: Mekong Basin (possibly introduced) in China
(Yunnan), central Laos (Nam Ngum), and central Vietnam (Sesan);
Nam Ma and Ca basins in northeastern Laos, southern China
(including Hainan), Taiwan, and northern and central Vietnam;
introduced elsewhere in tropics/subtropics.
Notes: A small-sized species of anabantoid fishes, found in
marshes, slow-flowing streams, and irrigation canals with aquatic
vegetation; it is also seen in aquarium fish trade, with its common
name "paradisefish". Freyhof & Herder (2002b: 153) presumed
that the occurrence of Macropodus opercularis in the Mekong
(Yunnan, Nam Ngum in Laos, and Sesan in Vietnam) is likely to
be partly the result of introduction. The specimens shown here
were collected from the upper Nam Ngum Basin (a tributary of
the Mekong) in Xiangkuang, central Laos.
Although it is not recorded from the Mekong, the other anabantoid with a long-based dorsal fin, Belontia hasselti, is found in the
Phú Quốc Island, off the western coast of the Mekong Delta of
Vietnam; a specimen from the island is shown below.

dark blue or blackish spot at
posteriormost of operculum

caudal fin forked

7–11 vertical dark bars
(narrower than interspaces)
on body

Non-Mekong
specimen of
Belontia hasselti
(Phú Quốc Island,
Vietnam, CTU-P
5130)

A) NUOL-P 5323 (photo: TP); B) NUOL-P 5225 (photo: TP)

13–15 dorsal-fin spines

Family: Osphronemidae (FC: 486)

A

Size: 4.5 cm SL (Kottelat, 2001a: 160).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Sundaland.
Notes: A small-sized species of gourami, commonly found in
shallow standing water with dense aquatic vegetation; it is frequently seen in the aquarium fish trade, with its common name
"croaking gourami".
Trichopsis comprises 3 species of small-sized gouramies
from Southeast Asia (Kottelat, 2013c): T. pumila, T. schalleri,
and T. vittata; all of them are known from the Mekong. Fishes of
Trichopsis are somewhat similar to the small fish of Trichopodus
(pp. 406–407), but has a lanceolate caudal fin (vs. emarginate in
Trichopodus), as well as a much smaller body size. In the Mekong
Basin in southern Cambodia and Vietnam, these 3 species are
syntopically found frequently.
Trichopsis vittata is readily distinguished from the other congeners by having a narrow black longitudinal line below the eye,
usually 3–4 longitudinal dusky stripes on the body, and a rounded
black spot above the pectoral fin. The posterior few rays of anal
fin are greatly elongated and filamentous in the large male; these
rays often extend almost to the tip of the caudal fin [vs. usually
not very elongated in the other 2 congeners, although the large
adult of T. schalleri may have long filamentous posterior analfin rays (see photo D of T. schalleri, next page)]. Small blackish
spots at/along the basal part of dorsal and anal fins in juveniles
and young females are also characteristic (vs. absent).
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a black spot above pectoral fin

B

a black line
below eye

blackish spots at basal part
of dorsal fin in juvenile and
young female

C

juvenile

A) NUOL-P 747 (photo: VP); B) CTU-P 817 (photo: KS); C) NUOL-P 1275 (photo: KS); D) CTU-P 3272 (photo: LXT)

Trichopsis vittata (Cuvier, 1831)

OSPHRONEMIDAE

A

B

D

7–10 anal-fin spiness

Trichopsis schalleri Ladiges, 1962

E

Family: Osphronemidae (FC: 486)
Size: 4.0 cm SL (Kottelat, 2001a: ).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam.
Notes: A small species of gourami, commonly found in marshes,
ponds, reservoirs, irrigation canals, and backwaters of slow flowing rivers with dense vegetation.
Great variation in coloration is found in Trichopsis schalleri
in the Mekong. For example, several specimens from Laos and
Thailand have an oblique barred pattern (photo B, possibly
female), whereas the barred pattern appears to be not found in
specimens from Cambodia and Vietnam. See also "Notes" of a
similar-looking congener T. pumila (below) for comparison.

no distinct black dots on dorsal, anal, and caudal fins

A) CTU-P 890 (photo: KS); B) NUOL-P 691 (photo: photo: KS); C) IFREDI-P 1747 (photo: KS); D) NUOL-P 46 (photo: KS);
E) IFREDI-P 4342 (photo: PT)

C

A

numerous black dots on dorsal, anal, and caudal fins

A) IFREDI-P 4343 (photo: PT); B) IFREDI-P 1744 (photo: KS); C) CTU-P 874 (photo: KS)

B
Trichopsis pumila (Arnold, 1936)
Family: Osphronemidae (FC: 486)
Size: 4.0 cm TL (Rainboth, 1996b: 217).
Distribution: Mekong Basin in Cambodia and Vietnam; lower
reaches of Chao Phraya Basin.
Notes: A small species of gourami, commonly found in marshes,
ponds and backwaters of slow-flowing rivers with dense aquatic
vegetation; it is also commonly seen in aquarium fish trade, with
its common name "pygmy gourami". In the lower Mekong of
Cambodia and Vietnam, Trichopsis pumila is syntopically found
with the other 2 congeners (T. schalleri and T. vittata).
Trichopsis pumila greatly resembles T. schalleri (above) in
general appearance, and may be confused in the field. Trichopsis pimila, however, can be distinguished from T. schalleri
by having 5–7 anal-fin spines (vs. 7–10 in T. schalleri) and
numerous vivid black dots on the dorsal, anal, and caudal fins
(vs. dusky dots in T. schalleri are much fainter than those in T.
pumila).

C

5–7 anal-fin spiness
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OSPHRONEMIDAE
Betta prima Kottelat, 1994
Family: Osphronemidae (FC: 486)

A
A

Size: 5.0 cm SL (Kottelat, 2001a: 160).
Distribution: Mekong Basin in Laos (downriver of Khone
Falls) and Cambodia; southeastern Thailand, coastal basins
west to Cardamom range of Cambodia, and Phú Quốc Island in
Vietnam.
head relatively large, its
length 34.5–37.0% of SL

B

3 dark stripes
on head

anal fin with 2 spine and
21–25 soft rays

C

A

A and B) IFREDI-P 3376 (photo: PT); C) IFREDI-P 2422 (photo: PT)

Notes: A medium-sized species of Betta, found in marshes,
ponds, and slow flowing streams.
Fishes of Betta, commonly known as "fighting fishes", can be
distinguished from the other anabantoid genera of the Mekong
by having 0–2 and 1–5 dorsal- and anal-fin spines, respectively
(vs. 2 or more and 5 or more, respectively, in the other Mekong
genera). At least 5 species of Betta are found in the Mekong,
and, of these, 4 are shown in this book.
Betta prima is readily distinguished from the other Mekong
congeners by having a larger head, 2 anal-fin spines, and 3 longitudinal dark stripes on the head (Kottelat, 1994, 2001a).
Kottelat (1992) described Betta prima as a new species of
the Betta pugnax group of Witte & Schmidt (1992), and Tan &
Ng (2005) concured with Kottelat's assignment. Betta prima is,
however, difficult to be keyed to B. pugnax group, redefined by
Tan & Ng (2005: 52), since it has no greenish to bluish iridescent
spots on the body scales when alive, no iridescent opercle scales
in male when alive, a rounded or pointed (rather than lanceolate)
caudal fin, and no transverse bars on the caudal fin in both
sexes. Tan & Ng's (2005) grouping, modified based on Witte &
Schmidt's (1992) and Kottelat's (1994) groupings, is not well
in accord with the molecular phylogeny shown by Rüber et al.
(2004). For our better understanding of this species-rich genus
Betta, revised groupings are crucial.

male

Betta smaragdina Ladiges, 1972
Family: Osphronemidae (FC: 486)
Size: 4.5 cm SL (Kottelat, 2001a: 160).
Notes: A medium-sized species of Betta, found in marshes,
ponds, and reservoirs.
Betta smaragdina is one of the Betta splendens group of Witte
& Schmidt (1992) and Tan & Ng (2005); the other species of
this group are: B. imbellis, B. mahachaiensis, B. saiamorientalis
(see comment on B. splendens, next page), B. splendens, and B.
stictos. Of these, B. smaragdina is similar to B. mahachaiensis
by lacking distinct, vivid red markings on the pelvic, anal and
caudal fins (vs. present in adult males of B. imbellis and B.
splendens) and the transverse black bars on the caudal fin (vs.
present in B. stiktos). According to Kowasupat et al. (2012: 54),
B. mahachaiensis, known from brackish water areas of central
Thailand, differs from B. smaragdina in having no red streaks or
blotches on the opercular membrane in adult males (vs. present
in B. smaragdina), as well as minor differences in some proportional measurements.

B

C

male

D

female
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anal fin with 4–5 spine
and 22–26 soft rays

A) UNMF 3346 (photo: CG); B and C) NUOL-P 537 (photo: KS); D) NUOL-P 513 (photo: KS)

Distribution: Mekong Basin in Laos and Thailand.

OSPHRONEMIDAE
A

male

2 parallel reddish
vertical bars on side
of head in male

B

reddish crescent
marking at posterior part
of caudal fin in male

C

Family: Osphronemidae (FC: 486)
Size: 3.3 cm SL (Kowasupat et al., 2012: 392).
Distribution: Mekong Basin in Cambodia; central and southeastern Thailand.
Notes: A small-sized species of Betta, found in marshes, ponds,
paddy fields, and canals. The photographed specimens shown
here were collected from Kratie, northeastern Cambodia.
Betta siamorientalis, a recently described species of the Betta
splendens complex from southeastern Thailand and Cambodia
by Kowasupat et al. (2012), is possibly identical with this fish.
Betta siamorientalis is, however, hard to be distinguished from B.
splendens, based on the original description. Namely, Kowasupat
et al. (2012: 390) noted that B. siamorientalis has dark brown
to black body, whereas the body is red-brown to black in B.
splendens; this appears to be the only distinguishing character
between these 2 species that they included in their "Comparative notes." In their discussion, they also noted, "our statistical analysis, nevertheless, reveals a significant highter caudal
peduncle depth in B. siamorientalis sp. n. when compared to
that of B. splendens", but the data they provided largely overlaps
(i.e., caudal-peduncle depth 14.8–21.8% SL in B. siamorientalis

Betta sp. (cf. imbellis)
Family: Osphronemidae (FC: 486)

anal fin with 3–5 spine
and 21–25 soft rays

D

female

A–C) IFREDI-P 1210 (photo: PT); D) IFREDI-P 1203 (photo: PT)

Betta splendens Regan, 1910

vs. 13.9–21.3% SL in B. splendens). Kowasupat et al. (2012:
395) stated that their results are also supported by their "DNA
barcording results (in preparation)." Before more stable evidence
is published, we identify our fish as B. splendens, following the
key to species of the B. splendens group by Tan & Ng (2005:
49).

cheek and operculum
with iridescent blue
scales (and no reddish
bars) in male

A

Size: 2.9 cm SL (CTU-P 3884).
Distribution: Mekong Basin in Vietnam.

D

B
C

dorsal fin

male

female

reddish crescent
marking at posterior part
of caudal fin in male
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A–C) CTU-P 2643 (photo: LXT); D) CTU-P 2362 (photo: LXT)

Notes: A small-sized species of Betta, fairly common in paddy
fields and irrigation canals in southern Mekong Delta of Vietnam.
"Betta sp. (cf. mahachaiensis)" of Tran et al. (2013) is identical
to this species.
This fish can be identified as Betta imbellis, based on information shown by Tan & Ng (2005), although B. imbellis has
been previously known from the Malay Peninsula and northeastern Sumatra (Kottelat et al., 1993; Tan & Ng, 2005). Detailed comparison is needed between the Mekong and Malaya populations, and thus we herein tentatively treat this as Betta sp. (cf.
imbellis).

CHANNIDAE
Snakeheads

Channa gachua (Hamilton, 1822)

channidae. Of these, at least 5 species of Channa are known
from the Mekong. All of these Mekong species are shown in
this book. The records of 2 Sundaic species, Channa melanoptera (e.g., Chevey, 1936; Rainboth et al., 2012) and C. melasoma
(e.g., Kottelat, 1989a; Rainboth 1996b), from the Mekong are
most likely to be erroneous (PM, pers. obs.).

A

Family: Channidae (FC: 487)
Size: 17.5 cm SL (Kottelat, 2001a: 162).
Distribution: Mekong Basin in Laos, Thailand, Cambodia,
and Vietnam; Indian subcontinent, Southeast Asia, and southern
China.
Notes: A small-sized species of snakeheads, found in various
kinds of freshwater habitats, e.g., hill streams, swamps and paddy
fields; it is usually hidden under submerged aquatic plants or
boulders. Channa gachua is sometimes seen at the local market
in particular rural areas, but is much less common than Channa
striata (next page) as a marketed fish.
Channa gachua is readily distinguished from the other
Mekong congeners by its smaller size, small ventral fin (shorter
than half of the pectoral fin), dusky barred pattern on the basal
half of the pectoral fin, and an orange or yellowish distal
margin of the dorsal, anal and caudal fins in adults. See also
"Notes" of a similar-looking congener C. striata (next page).
Channa gachua was sometimes reported erroneously as C.
orientalis from the Mekong (e.g., Kottelat, 1989a; Rainboth,
1996b). Channa orientalis, a Sri Lankan species (Musikasinthorn, 2003; Kottelat, 2013c), is readily distinguished from
C. gachua by lacking pelvic fins. Channa sp. cf. limbata of
Rainboth et al. (2012, pl. 114, fig. 2388), as well as their C.
gachua, appears to be identical with C. gachua shown here.
Channa gachua is known as a widely-distribuetd species,
but the currently-recognized C. gachua is presumed to comprise
more than one species (e.g., Kottelat, 2013c: 460).

orange or yellowish distal margin
of dorsal, anal and caudal fins

H

juvenile

B

C

D

E

F

alternating dusky and paler arched
bars at basal part of pectoral fin

G

41–43 lateral-line scales
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31–35 dorsal-fin rays

21–24 anal-fin rays

A) NUOL-P 1855 (photo: TP); B) NUOL-P 1130 (photo: KS); C) NUOL-P 2027 (photo: TP); D) IFREDI-P 4484 (photo: PT); E and G) NUOL-P 2023 (photo: TP); F) NUOL-P
3581 (photo: TP); H) IFREDI-P 1580 (photo: PT)

Fishes of the family Channidae (sensu Nelson, 2006), commonly known as snakeheads, have an elongated body, long-based
dorsal and anal fins, rounded caudal fin, a more or less pointed
snout, a projecting lower jaw, well-developed stout teeth on the
jaws, and no spines of the fins. They represent high air breathing ability, using an accessory breathing apparatus in the head
region (suprabranchial organ) like the anabantoid fishes (pp.
402–411). Snakeheads are one of the most popular groups of
food fishes in the Mekong region, and are commonly marketed
fresh, alive, dried, and smoked.
Fishes of the Channidae (sensu Nelson, 2006) are confined
to freshwater habitats in the Asian and African continents, and
consist of 3 genera (Asian Channa and Aenigmachanna and
African Parachanna) with about 50 species (e.g., Chakraborty
et al. 2020); most recently Britz et al. (2020) assigned Aenigmachanna, comprising 2 species from southwestern India (Britz
et al., 2019; Kumar et al., 2019), to a new family Aenigma-

CHANNIDAE

Channa striata (Bloch, 1793)

B

juvenile

Family: Channidae (FC: 487)
Size: 75 cm SL (Kottelat, 2001a: 162).
Distribution: Mekong Basin in China (Yunnan), Laos, Thailand, Cambodia, and Vietnam; Indian subcontinent, Southeast
Asia, and southeastern China.

Juveniles (fry) of Channa striata for aquaculture (Cần Thơ,
Vietnam, photo: KS)

Notes: A medium to large-sized species of snakeheads, found
in slow-flowing rivers, ponds, paddy fields, lakes, and reservoirs.
Rainboth (1996b) noted that this is "One of the most common
snakeheads in Cambodia." Due to its high air-breathing ability,
cultured fish of C. striata are abundantly marketed fresh or alive
in the local markets throughout the Indochinese region (see photo
A); small juveniles (fry) of C. striata for aquaculture are also
commonly seen (see photograph, below).
Channa striata can be distinguished from the other Mekong
congeners by having oblique (chevron-shaped) dusky bars on the
side of the body in adults. The small fish is somewhat similar to
C. gachua (left page), but lacks the orange or yellowish distal
margin of the dorsal, anal, and caudal fins and the alternating dark
and light barred pattern on the pectoral fin. Compared with C.
gachua, C. striata has higher counts of dorsal-fin rays and lateralline scales.

C

juvenile

D

E

F
alternating dusky and paler arched
bars at basal part of caudal fin
38–43 dorsal-fin rays

G

52–57 lateral-line scales

23–27 anal-fin rays

oblique (chevron-shaped) dusky bars on side of body
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A) Marketed fish (Ratanakiri, Cambodia, photo: KS); B) NUOL-P 1240 (photo: KS); C) CTU-P 2523 (photo: LXT); D) NUOL-P 1129 (photo: KS); E) NUOL-P 1879 (TP); F) CTU-P 1208 (photo: LXT); G) NUOL-P 2020 (photo: TP)

A

A

juvenile

B

juvenile

Family: Channidae (FC: 487)
Size: 30 cm SL (Kottelat, 2001a: 162).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Sundaland.

Marketed fish of Channa lucius (Vientiane, Laos, photo: KS)

Notes: A medium-sized species of snakeheads, found in rivers,
lakes, and reservoirs; it is commonly seen at local markets (see
photograph below), but much less abundant than Channa striata
(p. 413).
Its slightly concave dorsal profile of head and characteristic
coloration readily distinguished Channa lucius from the other
Mekong congeners.

C

dorsal profile of
head more or less
concave

many small black spots on caudal fin
a longitudinal series of dusky
spots on midlateral body

D

rounded black spots on
dorsal part of operculum

Channa micropeltes (Cuvier, 1831)

narrow oblique dusky bars
above anal-fin base

A

Family: Channidae (FC: 487)
Size: 90 cm SL (Kottelat, 2001a: 162).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Malay Peninsula, Sumatra, and
Borneo.

Marketed non-Mekong fish of Channa micropeltes (Koh Kong,
Cambodia, photo: KS)

Notes: A large-sized species of snakeheads, found in large
rivers, lakes, and resourvoirs; it is commonly seen at local
markets, but is less abundant than Channa striata (p. 413).
The coloration of juveniles is reddish orange (photo E),
and has 2 narrow longitudinal black stripes on the side of the
body in larger fish (photo B); these stripes lose their shape with
growth, and change into irregular markings in adults (photos A,
C, and D).

B

C
irregular blackish markings on dorsal half of body in adult

D

82–95 lateral-line scales

E
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juvenile

A) Marketed fish, not collected (Ratanakiri, Cambodia, photo: KS); B) CTU-P 113 (photo: LXT); C) IFREDI-P 1887 (photo: PT); D) CTU-P 5389
(photo: LXT); E) Lao specimen, not preserved (photo: KS)

Channa lucius (Cuvier, 1831)

A) NUOL-P 463 (photo: VV); B) NUOL-P 431(photo: VV); C) NUOL-P 515 ()photo: VV); D) CTU-P 3253 (photo: LXT)

CHANNIDAE

CHANNIDAE

A

Channa auroflammea (Adamson, Britz & Lieng,
2019

Family: Channidae (FC: 487)

B

Size: 61.5 cm SL (Kottelat, 2001a: 162, as Channa aff. marulius).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia.

C
an ocellated spot at upper base of
caudal fin (indistinct in large specimen)
head and body slender

D

numerous minute white spots on body and fins

E
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A, B, and E) Marketed fish (Ratanakiri, Cambodia, photo: KS); C) IFREDI-P 336 (photo: TP); D) IFREDI-P 517 (photo: KS)

Notes: A relatively large-sized, slender species of snakeheads,
found in large rivers.
A similar-looking congener Channa marulius was reported
from the Indian subcontinent to Indochina (e.g., Li et al., 2006),
but the previous records of C. marulius from the Mekong were
based on C. auroflammea (see Adamson et al., 2019). Actually,
Channa marulius of Rainboth (1996b) and Channa aff. marulius
of Kottelat (2001a), as well as Channa sp. cf. aurolineata
and Channa sp. cf. marulius of Rainboth et al. (2012), are
identical to C. auroflammea. Although this species was recently
described as new, Rainboth (1996b: 219) already pointed out
that the specimens of his C. marulius "from northern Cambodia
do not have a well-defined ocellus at the base of the caudal fin
and may represent an undescribed species."
Its slender body, blackish brown coloration, and numerous
minute white spots scattered on the body and fins readily distinguish this fish from the other Mekong congeners.
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A small brackish-water swamp in Kiên Giang, Vietnam, where Omobranchus zebra (next page) was collected (photo: KS)

BLENNIIDAE
Blennies
Fishes of the family Blenniidae, commonly known as blennies,
are found in shallow coastal waters of major oceans; some blennies enter brackish estuaries and adjacent freshwater areas.
Many of the blenniid fishes have an elongated body with no
scales, a single long-based dorsal fin, flexible dorsal-fin spines,
and a pelvic fin with a single short spine (usually not visible

Omobranchus zebra (Bleeker, 1868)

externally) and 2–4 segmented rays.
The blenniid fauna in the Mekong is currently poorly known.
At least 2 species, Phenablennius heyligeri and an unidentified
juvenile of Omobranchus, were hitherto recorded from the
Cambodian and Vietnamese Mekong (e.g., Smith-Vaniz, 1975;
Rainboth et al., 2012).

A

Family: Blenniidae (FC: 447)
Size: 5.7 cm SL (Kottelat et al., 1993: 174).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

B

dorsal fin with 12 spines
and 18–20 soft rays (total
30–32 elements)

distinct barred
pattern on head

C
2 segmented
pelvic-din rays

A

anal fin with 2 spines
and 20–22 soft rays
(total 22–24 elements)

A–C) CTU-P 4597 [photo: KS (A) and LXT (B and C)]

Notes: A relatively small-sized species of blennies, found in
mangrove areas and adjacent low-salinity waters. The photographed specimen shown here was collected from a small blackish water swamp at Kiên Giang, Vietnam (see photograph on left
page).
Several species of Omobranchus, as well as the similar looking Omox, are known to enter brackish estuaries in the IndoWest Pacific. Omobranchus can be distinguished from Omox
(also expected from the Mekong) by having more restricted gill
opening, extending to, or above, a level of 6th from the dorsalmost pectoral-fin ray (vs. opposite 7th to 10th pectoral-fin rays in
Omox) (e.g., Springer, 2001).
During our field surveys in 2007–2013, we collected a single
specimen of Omobranchus zebra from the Vietnamese Mekong.
Its barred pattern on the head, total 30–32 dorsal-fin elements
(including 12 spines), and restricted gill opening (rarely extending ventrally to opposite of the dorsalmost pectoral-fin ray)
distinguishes O. zebra from the other congeners, which may
be found in this region. Rainboth et al. (2012, pl. 98, fig. 2040)
reported an unidentified juvenile of Omobranchus (15 mm SL)
from Sông Hậu Giang (a distributary of the Mekong) at Sóc
Trăng, Vietnam; based only on their photograph, it is difficult to
identify the species.

female

Phenablennius heyligeri (Bleeker, 1859)
Family: Blenniidae (FC: 447)
Size: 5.3 cm SL (Kottelat et al., 1993: 130).

Notes: A relatively small-sized species of blennies, usually
found in brackish estuaries and adjacent freshwater areas. The
photographed specimens shown here were collected from the
mangrove coast of a large tidal river at Sóc Trăng, Vietnam.
Phenablennius, comprising only P. heyligeri, is somewhat
similar to Omobranchus (above) in general appearance, but
has 3 segmented pelvic-fin rays (vs. 2 in Omobranchus) and a
total of 26–28 dorsal-fin elements (vs. 28–37), including 14–15
segmented rays (vs. 16–26) (Springer & Gomon, 1975; Springer,
2001). This blenny has a distinctive sexual dimorphism in
coloration; juvenile and female have conspicuous dark barred
pattern on the head and body, whereas the pattern is indistinct in
male (see photographs).

B

male

3 segmented
pelvic-fin rays

C

anal fin with 2 spines
and 17–18 soft rays
(total 19–20 elements)

young
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A and B) CTU-P 1754 (photo: LXT); C) CTU-P 4994 (photo: HVM)

dorsal fin with 12–13 spines and
14–15 soft rays (total 26–28 elements)

Distribution: Mekong Basin in Cambodia and Vietnam; Borneo
and Sumatra.

CALLIONYMIDAE
Doragonets
Fishes of the family Callionymidae, commonly known as
dragonets, usually have a depressed head and body, a small gill
opening on the upper side of the body, a strong preopercular
spine with some serrae along the dorsal edge, and no scales on
the body. Many of callionymids are confined to marine waters,
but some are known to enter brackish estuaries. The generic
classification follows Nakabo (1982).
Fifteen species of the callionymid fishes were reported
from the Mekong and/or the adjacent Gulf of Thailand by Ng
& Rainboth (2011: 67), although the exact number of Mekong
species was not shown. One of these 15 species, Tonlesapia
amnica, is regarded here as conspecific with the other one, T.
tsukawakii (see below). During our field surveys on 2007–
2013, we collected only 4 species from the Cambodian and
Vietnamese Mekong; all these are shown here.

Tonlesapia tsukawakii Motomura & Mukai, 2006

A

Family: Callionymidae (FC: 453)
Size: 4.9 cm SL (Ng & Rainboth, 2011: 64, as Tonlesapia amnica).

Notes: A small-sized species of freshwater dragonets, known
only from the Mekong; it is commonly collected by trawl nets
from large rivers with muddy substrata in the Mekong Delta of
Vietnam.
Tonlesapia is unique amongst the Mekong dragonets by
lacking the first dorsal fin. The genus was considered as monotypic, known only by the type species Tonlesapia tsukawakii
from Tonle Sap Lake (Motomura & Mukai, 2006), until Ng
& Rainboth (2011) added a new species Tonlesapia amnica
from the Mekong Delta. According to Ng & Rainboth (2011),
T. amnica can be distinguished by the following characters:
infraorbital canal extending beyond the ventral margin of the
orbit (vs. not reaching the ventral margin of the orbit in T.
tsukawakii); body depth 7.2–13.5% of SL (vs. 14.3–15.0% of
SL); depth of caudal peduncle 4.4–5.2% of SL (vs. 5.1–6.3% of
SL); eye diameter 6.5–8.3% of SL (vs. 8.7–9.2% of SL); 9–10
dorsal-fin rays (vs. 8).
Our specimens from Tonle Sap Lake and the Mekong Delta in
Cambodia and Vietnam, however, do not agree well with Ng &
Rainboth's (2011) conclusion. All of our specimens have a long
infraorbital canal as seen in T. amnica (even in the specimens
from Tonle Sap Lake), although the canal is uninterrupted
throughout in almost all specimens [rarely interrupted vs. interrupted at midway in the figured specimen of T. amnica shown by
Ng & Rainboth (2011: 65, fig. 2)]. Obvious discrepancies are not
found in all meristic and morphometric characters as indicated by
Ng & Rainboth (2011) between populations in Tonle Sap Lake
and the Mekong Delta. Furthermore, the illustration of cephalic
sensory canals of holotype of T. tsukawakii in Motomura &
Mukai (2006: 47, fig. 2), probably Ng & Rainboth (2011) based,
was inaccurate; the holotype and 2 paratypes of T. tsukawakii,
which is housed in the Australiam Museum, Sydney, actually
have a long infraorbital canal, like our specimens (and T. amnica)
(KS, pers. obs.). Consequently, here we regard T. amnica as a
junior synonym of T. tsukawakii; the genus Tonlesapia is thus a
monotypic genus, as shown by Motomura & Mukai (2006).
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B

1st dorsal fin absent

C

D

E

F

A) 2 of CTU-P specimens (photo: KS); B) CTU-P 70 (photo: LXT); C and D) CTU-P 2049 (photo: LXT); E and F) IFREDI-P 4422 (photo: PT)

Distribution: Mekong Basin in southern Cambodia (including
Tonle Sap Lake) and Vietnam.

CALLIONYMIDAE
Repomucenus hindsii (Richardson, 1844)
Family: Callionymidae (FC: 453)

A

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively small-sized species of dragonets, found in
shallow coastal marine waters; it is also known to enter brackish estuaries.
Repomucenus, the most species-rich callionymid genus, is
confined to the Indo-West Pacific (one species has been introduced to the eastern Mediterranean); fishes of the genus has 3
or 4 spines of the first dorsal fin, unbranched rays of the second
dorsal fin (except for the last ray), preopercular spine with an
antrorse process at the base and one or more upward processes
at the inner side, a transverse lateral-line canal connecting right
and left sides of the mid-lateral lateral-line canals on the caudal
peduncle, and no longitudinal dermal fold at the ventrolateral
side of the body (Nakabo, 1982).
Repomucenus hindsii is readily distinguished from the other
Mekong congeners by having 3 spines of the first dorsal fin (vs.
4 in the other Mekong congeners).

1st dorsal fin with some oblique black lines in male,
nearly transparent with some minute black spots in
female

mouth broad,
extremely
proctractile

3 spines of 1st dorsal
fin, 1st spine elongate
in adult male

A and B) CTU-P 1754 (photo: LXT); C) CTU-P 4994 (photo: HVM)

Size: 7.4 cm SL (Fricke, 1983: 161, as Callionymus hindsi).

A
Repomucenus sagitta (Pallas, 1770)
Family: Callionymidae (FC: 453)

Notes: A relatively small-sized species of dragonets, found in
shallow coastal marine waters; it is also known to enter freshand/or brackish water rivers (e.g., Vidthayanon, 2008: 210;
Kottelat, 2013c: 386). It appears to be the most common species
of Repomucenus in the brackish estuaries of the Vietnamese
Mekong.
Fricke (1983: 264) noted that Repomucenus sagitta (as Callionymus sagitta) "seems to be lacking along the coasts of Vietnam,
and to be replaced there by Callionymus hainanensis." Ng &
Rainboth (2011: 68) indicated specimens of both R. hainanensis
and R. sagitta (as species of Callionymus) from the "Mekong
River plume" in the South China Sea of Vietnam. The female of
R. hainanensis is similar to R. sagitta in having a plain black first
dorsal fin, but has a characteristic dark dot at the distal part of
each membrane of the anal fin (vs. undotted in R. sagitta) (Fricke,
1983; Nakabo et al., 1991); the male of R. hainanensis has a
light first dorsal fin with distal and ventral transverse streaks
(vs. largely blackish in R. sagitta). During our field surveys in
2007–2013, no specimen of R. hainanensis was confirmed from
the Mekong Delta (where R. sagitta appears to be common).

Repomucenus schaapii (Bleeker, 1852)
Family: Callionymidae (FC: 453)

mouth
moderately
narrow

4 spines of 1st dorsal
fin, all of these not
elongate

first 3 dorsal-fin spines
greatly elongate and
filamentous in male

A

B

a black spot at posteriormost
of operculum

Size: 6.8 cm SL (Fricke, 1983: 269, as Callionymus schaapi).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A small-sized species of doragonets, found in shallow
coastal marine waters; it is also known to enter brackish estuaries.
The photographed specimens shown here were trawled from a
brackish estuary in the Mekong Delta at Bến Tre, Vietnam.
Its characteristic blackish spot at the posteriormost part of
the operculum readily distinguishes Repomucenus schaapii
from the other Mekong congeners.

CTU-P 5326 (photo: HVM)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

1st dorsal fin largely black of dark brown,
lower than 2nd dorsal fin

A and B) CTU-P 1755 (photo: LXT); C) CTU-P 1756 (photo: LXT)

Size: 8.6 cm SL (Fricke, 1983: 262, as Callionymus sagitta).

snout relatively
short

1st dorsal fin
with 4 spines

C
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ODONTOBUTIDAE
Odontobutid and eleotridid sleepers

Terateleotris aspro (Kottelat, 1998)

body scale (ctenoid scale) of
odontobutid fish

body scale (ctenoid scale) of
eleotridid fish

multiple rows of
transforming ctenii

no transforming
ctenii

A
A

Family: Odontobutidae (FC: 456)
Size: 9.5 cm SL (NUOL-P 4954).
Distribution: Mekong Basin in Laos.
Notes: A medium-sized eleotridid-like sleepers, found in upland freshwater streams with swift current and sandy or gravel
bottoms.
This fish was first described by Kottelat (1998) as Odontobutis aspro from Xe Bangfai (a tributary of the Mekong) in
Laos, and was subsequently placed in the new monotypic genus
Terateleotris by Shibukawa et al. (2001). The photographed
specimens shown here were collected from the upper Nam
Ngum Basin (a tributary of the Mekong) at Vangvieng, Laos.
No morphological differences were found between Xe Bangfai
and Nam Ngum specimens by us (see also Kottelat's original
description and redescription of the species with additional
specimens by Shibukawa et al., 2001). Kottelat's (2009, fig. 16)
Terateleotris sp. from Nam Xong (a tributary of Nam Ngum
Basin, itself a tributary of the Mekong Basin) in Vangvieng,
Laos, may be a young specimen (38.1 mm SL) of this species;
although Kottelat's photographed specimen indeed looks slightly
different from the adult specimens in overall coloration and
shape of the head, the young specimens in our series from Nam
Ngum Basin (e.g., photo D, 44.8 mm SL) are fairly similar to
Kottelat's specimen.
Terateleotris aspro is peculiar amongst eleotridid-like sleepers
in having lateral-line canals on a longitudinal series of scales on
the midlateral body (Shibukawa et al., 2001). It is also readily
distinguished from the other Mekong species of the eleotrididlike sleepers by its distinct free rear margin of gill membranes
across the isthmus.
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1st dorsal fin
with 8 spines

2nd dorsal fin with
1 spine and 9–10
soft rays

B

gill membranes united
medially, forming a free rear
margin across isthymus

C

D

young

lateral-line canals on
longitudinal series of
scales on midlateral body

A) NUOL-P 4954 (photo: TP); B) NUOL-P 4930 (photo: TP); C) NUOL-P 5116 (photo: KS); D) NUOL-P 4945 (preserved in ethyl alcohol, photo: KS)

Sleepers of the families Odontobutidae and Eleotrididae are
superficially similar each other, and have confused until Gill
& Hoese (1993) assigned the former to a distinct new family,
Odontobutidae. Despite their great similarlity in general
appearance, the odontobutids have some primitive characters
in osteology and scale morphology, which are not found
in the eleotridids; namely, for example, the odontobutuds
have multiple rows of transforming ctenii on ctenoid scales,
whereas the eleotridids have only a single marginal row of
ctenii there (see left photos). Recent molecular analysis (e.g.,
Agorreta et al., 2013) also suggested that the odontobutids
are distinct from the other eleotridid-like sleepers.
Odontobutidae comprises about 15 species primarily found
in freshwaters in East Asian countries, and some representatives are also known from the continental Southeast Asia (Iwata,
2011). At least 3 species of the Odontobutidae are known from
freshwater areas in the Mekong, and, of these, 2 species are
shown in this book.
Contrariwise, many species of eleotridid sleepers are known
from the brackish estuaries and adjacent freshwater areas
in subtropical/tropical regions worldwide. At least about 10
species of the eleotrdid sleepers are found in the Mekong, and,
of these, 7 species are shown in this book; in this basin, all but
2 species (Eleotris melanosoma and Oxyeleotris marmorata)
are known only from the Mekong Delta in Vietnam.

ODONTOBUTIDAE & ELEOTRIDIDAE
Neodontobutis aurarmus (Vidthayanon, 1995)
Family: Odontobutidae (FC: 456)

A

Size: 5.5 cm SL (Vidthayanon, 1995: 236).
Notes: A small-sized species of eleotridid-like sleepers, found
in freshwater marshes, lakes, and reservoirs with dense aquatic
vegetation; it is frequently collected with chaudhurid Chaudhuria
caudata (p. 347).
This fish was described by Vidthayanon (1995) as Odontobutis aurarmus from Nong Khai, Thailand, and was subsequently placed in Neodontobutis (type species: Hypseleotris
hainanensis Chen, 1985 = Neodontobutis hainanensis) by Chen
et al. (2002). About 6 described species are currently assigned
to Neodontobutis (Chen et al., 2002; Iwata, 2011; Kottelat,
2013c), and, of these, the single species N. aurarmus is known
from the Mekong.
Rainboth et al. (2012: 102, pl. 99, fig. 2079) reported a
putative unnamed species of Neodontobutis from Srepok Basin
(a tributary of the Mekong) in central Vietnam. The species
will be described by C. Vidthayanon and A. Iwata.

Butis koilomatodon (Bleeker, 1849)

1st dorsal fin with 7 spines

2nd dorsal fin
with 1 spine and
9 soft rays

B

no sensory canals
and pores on head

anal fin with
1 spine and
7 soft rays

Size: 8.6 cm SL (Larson & Lim, 2005: 52).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively small- to medium-sized species of eleotridid
sleepers, found in brackish estuaries and adjacent coastal marine
waters; it is commonly seen in mangrove areas of the Mekong
Delta in Vietnam, but, due to its small size, it is uncommon in the
markets.
Fishes of Butis are characterized by having a pair of serrate
bony ridges at the interorbital region and around the eye and
distinct transverse sensory-papillae rows below the eye; the
similar Prionobutis (not yet recorded from the Mekong) has
greatly reduced transverse sensory-papillae rows below the eye
(e.g., Miller et al., 1989). The typical member of Butis has a long,
pointed, and flattened snout (as in B. butis and B. humeralis, next
page), and is thus readily distinguished from B. koilomatodon,
with a short and deep snout. Superficially, Butis koilomatodon is
rather similar to fishes of Neodontobutis (above), although the
former has fewer dorsal/anal-fin rays, sensory canalas and pores
on the head, and no transforming ctenii of body scales. Note that
B. koilomatodon is a brackish-water species, whereas fishes of
Neodontobutis are confined to the freshwater areas. Adult males
of B. koilomatodon have elongated and filamentous anterior
ray(s) of the second dorsal fin.

B

C

1st dorsal fin with 6 spines

2nd dorsal fin with
1 spine and 7–8
soft rays

D

sensory canals and
pores present on head

anal fin with 1 spine and
7–9 (usually 8) soft rays
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A) One of CTU-P specimen (photo: KS); B) CTU-P 3396 (photo: LXT); C) CTU-P 1500 (photo: LXT); D) CTU-P 3304 (photo: LXT); E) CTU-P 1184 (photo: LXT)

A

Family: Eleotrididae (FC: 457)

E

A) NUOL-P 1217 (photo: KS); B) NUOL-P 1212 (photo: KU)

Distribution: Mekong Basin in southern Laos and Thailand.

ELEOTRIDIDAE
A

B

Butis butis (Hamilton, 1822)
Family: Eleotrididae (FC: 457)
Size: 10.2 cm SL (Larson & Lim, 2005: 50).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

C

snout long and flattened

D

E

teeth of outermost row
of jaws larger than
teeth of inner rows

F

Non-Mekong fish of
Butis gymnopomus [Phú
Quốc Island, Vietnam,
top: CTU-P 4229 (photo:
LXT), bottom: underwater
photo, specimen not
collected (photo: KS)]
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caudal peduncle slender,
its length 2 times or more
of its depth

ctenoid scales
on cheek

scales usually
absent on
interopercle

G

scales between
interorbital bony
ridge (yellow line)
and eye

A, D, and E) CTU-P 1538 (photo: LXT); B) CTU-P 2433 (photo: LXT); C) CTU-P 1533 (photo: LXT); F and G) CTU-P 3070 (photo: KS)

Notes: A medium-sized species of Butis, found in brackish
estuaries and adjacent coastal marine waters; it is often seen at
markets together with many other small brackish-water eleotrid
and/or gobiid fishes. In the Vietnamese Mekong, Butis butis is
commonly found in mangrove areas, like the similar congener
B. humeralis (next page).
Five similar-looking, "long-snout" species of Butis are known
from the Western Pacific (see also "short-snout" species B. koilomatodon, p. 421): B. amboinensis, B. butis, B. gymnopomus, B.
humeralis, and B. prismaticus. Of these, 4 species (B. amboinensis, B. butis, B. gymnopomus, and B. humeralis) were recorded
from the Mekong Delta by Vidthayanon (2008: 287), although
the records need confirmation based on the voucher specimens.
Judging from the photographs shown by Vidthayanon (2008,
figs 294 and 295), his B. amboinensis and B. butis appear to be
B. butis and B. humeralis, respectively. During our field surveys,
we collected 2 species (B. butis and B. humeralis) from the
Vietnamese Mekong, although the other 3 are also expected from
the region; actually, one of these, B. gymnopomus (see below), is
common in Phú Quốc Island, off the western coast of the Mekong
Delta. Butis gymnopomus is readily distinguished from the other
4 species by having no scales on the interorbital space, cheek and
snout. Of the remaining 4 species, B. amboinensis has no scales
between the interorbital bony ridge and eye, and B. prismaticus
has cycloid (and no ctenoid) scales on its head. Butis butis resembles B. humeralis in head scalation, but it differs in, e.g., the
condition of jaw teeth and the shape of the caudal peduncle (see
"Notes" of B. humeralis, next page).

ELEOTRIDIDAE

Butis humeralis (Valenciennes, 1837)

B

small young

C

young

Family: Eleotrididae (FC: 457)
Size: 10.7 cm SL (Larson & Lim, 2005: 51).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of Butis, found in brackish
estuaries; it is commonly found together with Butis butis (left
page) in mangrove areas of the Vietnamese Mekong.
Butis humeralis resembles Butis butis, but has a slightly
deeper caudal peduncle (vs. caudal peduncle is relatively slender
in B. butis), the teeth of the outermost row on jaws that are
the same size as teeth of inner rows (vs. larger), and scales on
interopercle (vs. usually absent) (e.g., Larson & Lim, 2005).
Reddish spots on pectoral-fin base are usually less prominent
than those of B. butis, but may be vivid in some (see photo D).
On the additional 3 similar-looking congeners expected
from the Vietnamese Mekong (viz., B. amboinensis, B. gymnopomus, and B. prismaticus), see "Notes" of Butis butis (left
page).

teeth of outermost row of jaws
same size as teeth of inner
rows

D

caudal peduncle relatively deep, its
length 1.7–1.9 times of its depth

ctenoid scales
on cheek

E

F
scales on
interopercle
snout long and flattened

D
G

scales between interorbital
bony ridge (yellow line)
and eye
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A) CTU-P 1506 (photo: LXT); B) CTU-P 4606 (photo: KS); C) CTU-P 1541 (photo: LXT); D, F, and G) CTU-P 1505 [photo: LXT (D) and KS (F and G)]; E and D) CTU-P 2456 (photo: LXT)

A

ELEOTRIDIDAE

Bostrychus scalaris Larson, 2008

B
A

Family: Eleotrididae (FC: 457)
Size: 9.3 cm SL (Larson, 2008: 148).
Distribution: Mekong Basin in Vietnam; peninsular Malaysia.
Notes: A medium-sized species of eleotridid sleeper (sensu
Nelson, 2006), found in mangrove areas. Due to its very cryptic
and nocturnal habits, Bostrychus scalaris is seldom seen in the
fields. Since Larson's (2008) original description from Malaysia,
this fish has been recorded only from the Vietnamese Mekong
by Rainboth et al. (2012) and Tran et al. (2013).
Fishes of Bostrychus are superficially similar to some species
of Oxyeleotris (next page) and Odonteleotris (not shown in this
book) in having a relatively elongated body and minute scales,
but have a distinct tooth patch on the vomer (see photo E) (vs.
vomerine teeth absent in Oxyeleotris and Odonteleotris).
Bostrychus comprises 6 species from the western Pacific and
eastern Atlantic (e.g., Hoese & Kottelat, 2005; Larson, 2008): B.
africanus (African coasts of eastern Atlantic), B. microphthalmus
(Sulawesi), B. sinensis (western Pacific), B. scalaris (peninsular
Malaysia and the Mekong Delta), B. strigogenys (southern New
Guinea), and B. zonatus (Australia and southern New Guinea).
Of these, B. scalaris is readily distinguished from the other
congeners by having many narrow dark bars on the side of the
body and a strongly pigmented pectoral fin (Larson, 2008).
Vidthayanon (2008) recorded Bostrychus sinensis from the
Mekong Delta, but the photographed specimen shown by him is
actually Oxyeleotris urophthalmus (next page), commonly found
there. Rainboth et al. (2012: 101) also recorded B. sinensis
from the Mekong Delta; the photographed specimen shown by
Rainboth et al. (2012, pl. 99, fig. 2068) was, however, from
Fujian, China. Records of B. sinensis from the Mekong thus
need confirmation. Bostrychus sinensis is somewhat similar
to O. urophthalmus, but has vomerine teeth (vs. absent in O.
urophthalmus) and a body with cycloid scales only (vs. also with
ctenoid scales).
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C
many narrow dark
bars on body

a black spot dorsally
on caudal-fin base

D

distal part of
pectoral fin blackish

premaxillary teeth

scales on body
minute cycloid

anrerior nasal tube

vomerine teeth
tongue

E

ventral view of roof of buccal cavity

A) A live fish in a plastic bottle (not preserved, collected from Bến Tre, Vietnam, photo: KS); B) CTU-P 1596 (photo: LXT); C–E) CTU-P 1597 [photo: LXT (C and D) and KS (E)]

A

A
Oxyeleotris urophthalmus (Bleeker, 1851)

B

Family: Eleotrididae (FC: 457)
Size: 20.0 cm SL (Larson & Lim, 2005: 55).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A medium-sized species of eleotridid sleeper (sensu
Nelson, 2006), chiefly found in brackish estuaries and adjacent
freshwater areas; it is particularly common in mangrove areas
with soft mud bottoms.
Hoese & Kottelat (2005: 184) indicated that Oxyeleotris is
divided into 2 groups; one has a notch on the dorsal profile of the
head before the eye, 26 vertebrae, a broad gill opening extending
anteriorly well beyond a vertical line through the posterior
margin of the preopercle, and no black spot dorsally on caudal
peduncle, whereas the other has no distinct notch on the dorsal
profile of the head before the eye, 27–29 vertebrae, narrower gill
opening extending to, or slighly before, a vertical line through the
posterior margin of the preopercle, and a black spot dorsally on
the caudal peduncle. Oxyeleotris urophthalma can be assigned to
the latter group, and O. marmorata, shown in next page, belongs
to the former. Further studies are needed to confirm the taxonomic
status of these 2 groups. Monophyly of Oxyeleotris was not
supported by a recent study of molecular phylogeny (Thacker,
2009), although taxon sampling was restricted in the analysis.
Oxyeleotris urophthalmus superficially resembles fishes of
Bostrychus (rather than the congener O. marmorata), but has
ctenoid scales on the body (vs. all scales are cycloid in Bostrychus) and no vomerine teeth (vs. present). Juveniles have a conspicuous yellow-barred pattern (see photo F). See also "Notes" of
Bostrychus scalaris, left page.

no vomerine teeth
(see also Bostrychus,
left page)

C

no ventrally-directed
spine at corner of
preopercle (see also
Eleotris, p. 428)

D

scales on body cycloid anteriorly,
ctenoid posteriorly
a black spot dorsally
on caudal-fin base
yellow-barred pattern
on body in juvenile

juvenile

F

E
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A) Marketed fish, not preserved (Cần Thơ, Vietnam, photo: KS); B) CTU-P 3244 (photo: LXT); C and D) CTU-P 995 (photo: LXT); E) CTU-P 2460 (photo: LXT); F) CTU-P 4598 (photo: KS)
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Oxyeleotris marmorata (Bleeker, 1852)

B

Family: Eleotrididae (FC: 457)
Size: 60 cm SL (Larson & Lim, 2005: 54).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Thailand, Malaysia, Indonesia, and the Philippines.
Notes: A large-sized species of eleotridid sleeper (sensu Nelson,
2006), found in various kinds of freshwater habitats, such as reservoirs, ponds, rivers, and streams; it is highly esteemed as a
commercially important fish (commonly known as "marbled
goby"), and is commonly seen at markets throughout the Mekong
region.
Its characteristic color pattern readily distinguishes this fish
from the other Mekong fishes. See also "Notes" of Oxyeleotris
urophthalmus, p. 425)

F

dorsal profile of head
with a notch before eye

C

no ventrally-directed
spine at corner of
preopercle (see also
Eleotris, p. 428)

75–90 longitudinal scales

D

large irregular blackish blotches on body

E
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young

A) Marketed fish, not preserved (Cần Thơ, Vietnam, photo: KS); B) CTU-P 5169 (photo: HVM); C and D) CTU-P 231 (photo: LXT); E) CTU-P 2674 (photo; LXT); F) marketed fish, not preserved (Phnom Penh, Cambodia, photo: KS)

A

A

Ophiocara porocephala (Valenciennes, 1837)

B

Family: Eleotrididae (FC: 457)
Size: 24.0 cm SL (Larson & Lim, 2005: 53, as Ophiocara porocephala).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively large-sized species of eleotridid sleeper
(sensu Nelson, 2006), found in mangrove areas.
We here follow Akihito and Meguro (1974) on the scientific
name. Kottelat (2013c: 394), however, recognized O. ophicephalus [originally described as a species of Eleotris by Valenciennes
in Cuvier and Valenciennes (1837) together with porocephala] as
valid over O. porocephala, since the specific name ophicephalus
was given a precedence by Günther (1861), who appears to be
the first reviser.
Vidthayanon (2008: 287) recorded this fish from the Mekong
Delta, although, during our field surveys in 2007–2013, we
could not confirm it from the region. Rainboth (1996b: 195)
reported it from the Cambdodian Mekong, but, judging from its
habitat preference, the species is not expected from the region.
Note that the species is actually common in the western coastal
region of Cambodia (see, e.g., photo F)

C

numerous whitish spots
on side of body

33–37 longitudinal scales

F
D

male

distal edge of pelvic, anal, and caudal
fins yellowish at least in young and adult

E

female
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A, B, and E) Non-Mekong specimen [Phú Quốc Island, Vietnam, CTU-P 4230, photo: KS (A, underwater) and LXT (B and E)]; C and D) non-Mekong specimen (Koh Kong, Cambodia, IFREDI-P 6518, photo: PT); F) marketed fish, not collected (Koh Kong, Cambodia, photo: KS)
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A

Eleotris melanosoma Bleeker, 1853
Family: Eleotrididae (FC: 457)
Size: 15.5 cm SL (Akihito, 1967: 137).

Notes: A medium-sized species of eleotridid sleeper (sensu
Nelson, 2006), found in brackish estuaries and adjacent freshwater
areas; it is commonly seen in the Mekong Delta (particularly in
the Vietnamese region).
Fishes of Eleotris are readily distinguished from the other
eleotridid sleepers in the Mekong by having a downwardlydirected spine at the angle of the preopercle (usually hidden
under the skin). Many of the species in the genus look similar
to one another, and the species identification needs a detailed
examination of the sensory-papillae rows on the head (see, e.g.,
Akihito, 1967; Akihito et al. in Nakabo, 2013). In other words,
the accuracy of species identification of fishes of Eleotris without
examination of sensory-papillae rows on the head appears to be
doubtful.
In his book of fishes of the Cambodian Mekong, Rainboth
(1996b: 195) stated, "4 species recorded" for Eleotris, although he
presented only a single species Eleotris fusca in the book; he also
noted, "Several species of this genus are found in the Mekong
Delta and probably also occur in Cambodia." Vidthayanon (2008:
212, 287) subsequently reported a single species, E. fusca, from
the Mekong Delta, and noted, "locally common in the markets."
Rainboth et al. (2012: 101) listed 4 species of Eleotris (viz.,
E. fusca, E. melanosoma, and 2 unidentified species) from the
Mekong Delta. All of these previous records are difficult to be
precisely confirmed based on their identification, due to the lack
of any information on the configuration of the sensory-papillae
rows on head.
As noted by Vidthayanon (2008: 212), fishes of Eleotris
are actually common at the markets in the Vietnamese region
(see photograph on the next page). During our field surveys in
2007–2013, we examined numerous specimens of Eleotris from
the Cambodian and Vietnamese Mekong; of these, more than 300
specimens were registered as CTU-P and IFREDI-P collections
for a detailed examination. All of these specimens we examined
were, however, identified as E. melanosoma; no specimens of the
other congeners, including E. fusca, were confirmed from this
region. Note that Eleotris fusca has 8 vertical rows of sensory
papillae below the eye (4th and 6th rows extend ventrally beyond
a longitudinal row) (see, e.g., Akihito, 1967).
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B

young

C
2 sensory-papillae rows on
operculum attached (not
separate) posteroventrally

D

6 vertiral rows of sensory
papillae below eye; 2nd, 3rd,
and 4th rows extending ventrally
beyond a longitudunal row
downwardly-directed spine
at angle of preopercle
(usually hidden under skin)

E

A) CTU-P 2869 (photo: LXT); B) CTU-P 3237 (photo: LXT); C) CTU-P 1949 (photo: CG); D and E) CTU-P 585 (photo: KS)

Distribution: Mekong Basin in southern Cambodia and Vietnam; Indo-West Pacific.

Marketed fish of Elettris melanosoma, not collected (Cần Thơ, Vietnam, photo: KS)
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GOBIIDAE
Gobies
Fishes of the family Gobiidae, commonly known as gobies,
usually have united pelvic fins, forming a circular or ovoid
sucking disc [separated in some marine/brackish-water
species vs. always separated in the eleotridid sleepers (pp.
421–429)]. The Gobiidae is a species-rich fish family, next to
the Cyprinidae (see p. 72). Nelson (2006: 423) estimated that
Gobiidae comprises at least 1,950 species in the world. The
estimation is, however, highly provisional; as noted by him,
many species remain undescribed, in addition to more than a
few taxonomic confusions yet unresolved.
Gobies are distributed in tropical, subtropical, and temperate
regions (and even in the boreal region in some) throughout the
world. They are found in almost every kinds of aquatic habitat,
including, e.g., freshwater streams, lakes, brackish estuaries,
mudflats, coastal marine waters, and even in deep waters (to
about 500 m depth), although many of them are confined to the
brackish-water areas and shallow coastal waters; this is also
true for the case in the Mekong.
Due to their taxonomic confusion and the difficulty of
species identification, the goby fauna in the Mekong is still
poorly understood. During our field surveys in 2007–2013, we
collected more than 72 species from the Mekong, but many
additional species are undoubtedly expected, particularly from
the brackish estuaries in Vietnam.

Glossogobius sparsipapillus Akihito & Meguro,
1976

A

Family: Gobiidae (FC: 460)
Size: 10.7 cm SL (one of CTU-P 3315).

Notes: A medium-sized species of gobies, found in brachish
estuaries and adjacent freshwater areas; it is commonly collected
by trawl nets in large rivers of the Vietnamese Mekong. This
goby, Glossogobius sparsipapillus, was originally described
based on the specimes from the Mekong Basin at Cần Thơ,
Vietnam (Akihito & Meguro, 1976).
The Indo-Pacific gobiid genus Glossogobius comprises several
medium- to large-sized gobies with a slender body, a pointed,
relatively long snout, a projecting lower jaw, and a distinctly
bilobed (notched) tongue. Many species look similar to each
other, and the species identification needs examination of sensory
papillae rows on the cheek and operculum in many cases.
During our field surveys in 2007–2013, we collected at least
3 species of Glossogobius from the Mekong. Of these, G. sparsipapillus is readily distinguished by its slender body and several
short transverse rows of sensory papillae on the operculum.
Some additional species of Glossogobius are also expected
from estuarine areas of the Mekong, and the photo below shows
one of the examples; it is G. bicirrhosus (collected from Koh
Kong, western Cambodia), which is readily distinguished from
the congeners by having a pair of short barbels at the chin.
Non-Mekong specimen of
Glossogobius bicirrhosus
(Koh Kong, Cambodia,
IFREDI-P 6349, photo:
PT)

430

A

C

several short transverse rows
of sensory papillae (shown as
yellow dots) on operculum
body relatively slender (see
congeners in next page)

D

A, C, and D) CTU-P 1378 (photo: LXT); B) CTU-P 2222 (photo: LXT)

Distribution: Mekong Basin in Vietnam; non-Mekong Basin in
Thailand, peninsular Malaysia, and Singapore.

A
Glossogobius aureus Akihito & Meguro, 1975

B

Family: Gobiidae (FC: 460)
Size: 27.3 cm SL (Akihito & Meguro, 1975: 129).
Distribution: Mekong Basin in Laos, Cambodia, and Vietnam
(?Thailand); Indo-West Pacific.
Notes: A large-sized species of gobies, found in fresh- and
brackish-water rivers and lakes; it appears to be most common
species of the genus in the Mekong Delta, and esteemed as a
food fish particularly in the Vietnamese Mekong.
Glossogobius aureus is similar to G. giuris (below) in general
appearance, but has 5 uniserial longitudinal rows of sensory
papillae on the cheek (vs. some rows multiple in G. giuris) and a
less distinct dark-line pattern on the body (vs. usually distinct).
Kottelat (2000: 88) suggested that the Mekong fish previously identified as Glossogobius koragensis (e.g., Rainboth, 1996b)
was misidentification of G. aureus. We concur with Kottelat's
suggestion; we examined numerous specimens of Glossogobius
from the Cambodian and Vietnamese Mekong, but could not
find any specimens of G. koragensis (whereas G. aureus is very
common). Note that G. koragensis is apparently restricted to
Papua New Guinea (see, e.g., Allen & Coates, 1990: 108; Allen,
1991; Kottelat, 2000: 88).

C

all sensory-papillae rows
(shown as yellow dots)
on cheek simple
dark-line pattern on body
less distinct

D

Glossogobius giuris (Hamilton, 1822)
Family: Gobiidae (FC: 460)
Size: 35 cm SL (Larson & Lim, 2005: 101).
Distribution: Mekong Basin in Cambodia and Vietnam; IndoWest Pacific.

A

C

A) CTU-P 5350 (photo: HVM); B and C) CTU-P 3673 (photo: LXT)

Notes: A large-sized species of goby, found in fresh- and
brackish-water rivers; it is frequently collected together with a
similar-looking congener Glossogobis aureus (see above).
dark-line pattern on body
usually distinct

A) Freshly-collected fish, not preserved (Bến Tre, Vietna, photo: KS); B) CTU-P 5351 (photo: HVM); C) CTU-P 4676 (photo: LXT); D) CTU-P 1203 (photo: LXT)
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B

some multiple rows of sensory papillae
(shown as yellow dots) on cheek
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A

male

B

female

Family: Gobiidae (FC: 460)
Size: 8.0 cm SL (Larson & Lim, 2005: 137).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of gobies, found in brackish
estuaries and adjacent coastal marine waters; it is possibly uncommon in the Mekong Delta. One of the photographed specimens
(C–E) was collected from a small mangrove creek at the Mekong
Delta in Bến Tre, Vietnam; the other specimens (A and B) were
taken from Phú Quốc Island (where the species is common), off
the southwestern coast of the Mekong Delta.
Psammogobius is superficially similar to Glossogobius, but
has a wider gill opening and continuous gill membranes with
a free posterior margin across the isthmus (vs. gill membrane
attaching to the isthmus in Glossogobius). Psammogobius
comprises 4 species (Allen, 2017), and, of these, only the single
species P. biocellatus is known from the Mekong. Among the
Mekong gobies, P. biocellatus is readily distinguished by having
a blackened head and body and a small flap over the pupil (iris
lappet; see photo D); it might be confused with species of Butis
(pp. 421–423), but has fused pelvic fins forming a circular disc
(vs. pelvic fins of Butis are separated, as in the other eletridids).

C

gill membranes
continuous, with a free
rear margin across
isthmus

D
Silhouettea sp.
Family: Gobiidae (FC: 460)
Size: 2.8 cm SL (CTU-P 4658).
Distribution: Mekong Basin in Vietnam.
Notes: Only a single specimen was collected from a small shallow pool on an exposed sandy-mud flat around brackish estuaries
at the Mekong Delta in Bạc Liêu, Vietnam.
Silhouettea comprises several small, bottom-dwelling gobies,
usually found on sandy or sandy-mud bottoms in coastal marine
waters and brackish estuaries. At least 9 species are known from
the Indo-West Pacific (Larson & Miller, 1986; Miller, 1988;
Randall, 2008), although some additional unnamed species are
found there (Shibukawa et al., 2013). Fishes of Silhouettea are
somewhat similar to the other sand-dwelling genus Favonigobius
(next page), but have more dorsal or anal-fin rays (10 or more
vs. usually 8–9 in Favonigobius), anal-fin base longer than
the base of the second dorsal fin (vs. subequal or shorter than
the dorsal-fin base), and a pelvic frenum (anterior membrane
between spines) with a crenate edge (vs. entire). In the fields
or aquaria, fishes of Silhouettea are frequently examined to be
shallowly buried under bottom sands (as in photo D).
The Mekong species is similar to an Australian congener
Silhouettea evanida by having one spine and 10 soft rays of the
second dorsal fin, one spine and 11 soft rays of the anal fin, and
a midlateral series of small (not large) black spots on the body;
it differs from S. evanida in lacking, e.g., any distinct blackish
markings behind 5th spine of first dorsal fin [vs. blackish
spot(s) present behind the 5th spine in S. evanida). Note that
S. evanida appears to be a smaller species; the largest known
specimen is a 21.0 mm SL male (Larson & Miller, 1986).

a small flap over pupil

E

young

characteristic "face"
with short snout and
upturned mouth

2nd dorsal fin with 1 spine
and 10 soft rays

anal fin with 1 spine
and 11 soft rays
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anal-fin base longer than
base of 2nd dorsal fin

CTU-P 4658 [photo: LXT and KS (aquarium photo only)]

Psammogobius biocellatus (Valenciennes, 1837)

A) Non-Mekong specimen (Phú Quốc Island, Vietnam, CTU-P 4181, photo: LXT); B) non-Mekong specimen (Phú Quốc Island, Vietnam, CTU-P 4180, photo: LXT;
C–E) CTU-P 5364 (photo: KS)
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A

Favonigobius reichei (Bleeker, 1854)

B

male

C

female

2nd spine of dorsal fin
filamentous in male

Family: Gobiidae (FC: 460)
Size: 6.5 cm SL (Larson & Lim, 2005: 98).
Notes: A small-sized species of gobies, found in shallow coastal
marine waters, brackish estuaries, and adjacent freshwater areas.
A female (photos A, C, D, and E) was collected from a brackish
estuary at the Mekong Delta in An Giang, Vietnam.
Favonigobius comprises several small, bottom-dwelling
gobies, usually found on sandy or sandy-mud bottoms in
coastal marine waters and brackish estuaries. About 10 species
are known from the Indo-West Pacific (Hoese, 1986; KS, pers.
obs.), although some additional unnamed species are found
there (Shibukawa et al., 2013). See also "Notes" of Silhouettea
sp. (left page).
Rainboth (1996b) showed Favonigobius aliciae in his book
of fishes of the Cambodian Mekong, with a comment that this
species "may also be found in the tidal zone of Cambodia."
One of us (KS) examined the holotype of Aboma aliciae (=
F. aliciae), and confirmed that the holotype is a female of F.
reichei having 7 spines on first dorsal fin abnormally; namely,
A. aliciae (= F. aliciae) is a junior synonym of F. reichei. Note
that F. reichei almost always has 6 spines on the first dorsal fin,
as in the congeners.

Amoya gracilis (Bleeker, 1875)
Family: Gobiidae (FC: 460)
Size: 6.0 cm SL (Larosn & Lim, 2005: 59, as Acentrogobius
gracilis).

some irregular,
oblique blackish
lines on head

D

2nd dorsal fin usually with
1 spine and 8 soft rays

E

a longitudinal series of 5 black
markings (each comprising
2 black spots) on midlateral body

anal fin usually with
1 spine and 8 soft
rays

A, C, D, and E) CTU-P 5248 (photo: HVM); B) non-Mekong specimen (Ryukyu Islands, Japan, photo: KS)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A medium-sized species of gobies, found in brackish
estuaries (particularly in mangrove areas). Tran et al. (2013) misidentified this species as Amoya moloana, a similar species with
a distinct black bar below the eye (vs. absent in A. gracilis) and
just a few or no predorsal scales (vs. 15–19) (Larson & Lim,
2005, as species of Acentrogobius).

15–19 predorsal
scales

small bright blue spots scattered
on head and body
2nd dorsal fin with 1 spine
and 11 soft rays

36–47 longitudinal scales

anal fin with 1 spine
and 8 soft rays

CTU-P 2261 (photo: LXT)

2nd spine of dorsal fin
filamentous

snout rounded and
projecting beyond upper jaw
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"Acentrogobius" globiceps (Hora, 1923)

B

Family: Gobiidae (FC: 460)
Size: 3.5 cm SL (Larson & Lim, 2005: 88, as Drombus globiceps).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A small-sized species of gobies, found in brackish estuaries; it is very common, or sometimes abundant, in mangrove
areas with soft mud bottoms (e.g., prawn ponds) in the Vietnamese Mekong.
This small goby can be distinguished from the other Mekong
gobies by having many bright blue spots scattered on the body
when alive, a lanceolate caudal fin with a characteristic oblique
yellowish stripe, and short black line just behind the eye. It is
similar to the congener "Acentrogobius" ocyurus (not included in
this book, but expected from the Mekong) in general appearance,
but the latter has deeper body and a narrow dark vertical bar
around the end of the caudal peduncle (see photograph in Larson
& Lim, 2005: 90, as Drombus ocyurus).
This species has been misplaced in the catch-all genus Acentrogobius or Drombus (e.g., Larson & Murdy, 2001; Larson &
Lim, 2005), together with some similar-looking species in the
Indo-West Pacific. The generic assignment is being studied by D.
F. Hoese (Australian Museum, Sydney) and Z. Jaafar (National
University of Singapore, Singapore).

G

many bright blue spots
scattered on body
when alive

C
short black line just
behind eye

D

caudal fin lanceolate, with
a yellow oblique stripe

E

male

6–10 predorsal scales

F

female

26–28 longitudinal scales
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2nd dorsal fin with 1 spine
and 10 soft rays

anal fin with 1 spine
and 9 soft rays

A (bottom), B and E) CTU-P 5377 [photo: KS (A) and HVM (B and E)]; A (top), C, D, and F) CTU-P 5378 [photo: KS (A, aquarium photo) and HVM (C, D, and F)]; G) one of CTU-P 4717 (aquarium photo: KS)

A

GOBIIDAE

B

Family: Gobiidae (FC: 460)
Size: 11.0 cm SL (Larson & Lim, 2005: 57).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of gobies, found in brackish
estuaries and adjacent shallow coastal marine waters; it is
commonly seen at mangrove creeks in the Vietnamese Mekong,
but appears to be less abundant than the congener A. viridipunctatus (below).
Taxonomy and limits of the genus Acentrogobius are still
in a state of flux. Many species of the genus have a moderately
elongated body, a subcylindrical or slightly compressed head, a
non-projecting snout beyondthe upper jaw, an enlarged caninelike tooth at each side of the lower jaw, fully-scaled nape,
moderately large scales on body, a rounded caudal fin, and
many bright blue or greenish spots on body when alive. It is
superficially very similar to Aulopareia (next page), but has a
simple rounded sensory-canal pore just behind the eye (vs. long
and slit-like in Aulopareia) (Larson & Murdy, 2001). See also
"Notes" of "Acentrogobius" globiceps (left page).
Acentrogobius caninus is distinguished from the other
Mekong gobies by having a large black shoulder spot (as large
as the eye) superimposed on the bright blue or green spot.

large black spot with blright blue
sheen above pectoral-fin base

C

no scales on cheek

no elongate,
filamentous
dorsal spines

ground color of head and body
pale grey (rather than brownish)

A

Acentrogobius viridipunctatus (Valenciennes,

1937)

Family: Gobiidae (FC: 460)
Size: 11.0 cm SL (Larson & Lim, 2005: 64).

B

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of goby, found in brackish estuaries and adjacent shallow coastal marine waters; it is commonly
seen at mangrove creeks in the Vietnamese Mekong.
Acentrogobius viridipunctatus has a characteristic L-shaped
black marking below the eye. A similar marking is also seen
in Eugnathogobius variegatus (p. 464), but A. viridipunctatus
has a more robust body, less conspicuous and fewer black
specklings along the side of the body, and many small brightgreenish spots on the body when alive.

minute greenish
spots scattered
on head and body

no elongate,
filamentous
dorsal spines

C

D
L-shaped black line on upper part of cheek
(may be indistinct in dark-colored specimen)
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A) CTU-P 1380 (photo: LXT); B) CTU-P 4675 (photo: LXT); C) CTU-P 2265 (photo: LXT); D) one of CTU-P
specimens, just after collected (Sóc Trăng, Vietnam, photo: KS)

Acentrogobius caninus (Valenciennes, 1937)

A and B) CTU-P 4654 [photo: KS (A, aquarium photo) and LXT (B)]; C) CTU-P 3301 (photo: LXT)

A

GOBIIDAE
A

Aulopareia janetae Smith, 1945

B

Family: Gobiidae (FC: 460)
Size: 7.2 cm SL (one of CTU-P 1554).
Distribution: Mekong Basin in Vietnam; Western Pacific.
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C

large slit-like sensory-canal
pore just behind eye

D

cheek and operculum
largely scaled
large black spot above
pectoral-fin base

E

no elongate, filamentous
dorsal spines
large black spot
at upper base of
caudal fin

ground color of head and body
beige or light grayish brown

scales. First feature is also found in Acentrogobius caninus (p.
435), although A. janetae is readily distinguished by the other
coloration and the scaled cheek. Similar (but smaller and more
indistinct) black spot at the upper base of the caudal fin is also
found in A. cyanomos and A. unicolor (next page), but these 2
species lack the scales on the cheek.

A) CTU-P 2172 (photo: LXT); B) CTU-P 1773 (photo: LXT); C–E) CTU-P 1126 (photo: LXT)

Notes: A medium-sized, dark-colored species of gobies, found
in brackish estuaries and adjacent shallow coastal marine waters;
it is commonly trawled at large rivers in the Vietnamese Mekong.
Aulopareia is superficially very similar to Acentrogobius (p.
435), and appears to be differentiated merely by having a long
and slit-like sensory-canal pore just behind the eye (vs. rounded
in Acentrogobius) (Larson & Murdy, 2001). Several Indo-Pacific
species can be placed in Aulopareia, although comprehensive
revision of the genus has never been published.
Larson & Murdy (2001: 3595) listed following 6 species of
Aulopareia from the Western-Central Pacific: A. atripinnata (as
atripinnatus), A. cyanomos, A. janetae, A. koumansi, A. spiloptera
(as spilopterus), and A. unicolor. Rainboth et al. (2012) recorded
all of these 6 species from their "Greater Mekong Ecosystem." Of
these, A. koumansi, described based on a single 62 mm specimen
from the Straits of Malacca (Herre in Herre & Myers, 1937),
resembles A. janetae shown here by sharing an entirely scaled
cheek and a large black spot just above the pectoral-fin base,
but lacks a black spot at upper part of the cuadal-fin base (see
unnumbered figure in plate 1 of Herre in Herre & Myers, 1937).
Note that Smith (1945: 535) did not state/illustrate about a black
spot above pectoral-fin base in his original description/figure of A.
janetae; he merely described, "Body and head pale, unmarked... a
blackish spot about size of eye at upper base of caudal fin, with a
pale area posteriorly." Freshly-collected specimen of A. koumansi
in Rainboth et al. (2012, pl. 101, fig. 2104) is clearly identical
with A. janetae shown here. In his checklist of the inland-water
fishes in Southeast Asia, Kottelat (2013c) also listed 6 species
of Aulopareia; he neglected A. koumansi, instead of inclusion of
A. masoni, which was originally described from India by Day
(1873). Further examination appears to be needed for clarifying
relationships between A. koumansi and A. janetae; and, therefore,
present identification of our specimens as A. janetae is merely
provisional.
During our field surveys in 2007–2013, we examined only 3
species of Aulopareia, all of which are shown in this book. The
voucher specimens of A. koumansi (see above) and A. atripinnata
(see "Notes" of A. unicolor, next page) in previous records (e.g.,
Rainboth et al., 2012) need to be rechecked the identification.
Aulopareia janetae is readily distinguished from the other
Mekong gobies by having the combination of the following
characters: a black spot as large as the eye above the pectoral-fin
base; a slightly smaller black spot at the upper part of the basal
part of the caudal fin; cheek and operculum that are covered by

GOBIIDAE
Aulopareia cyanomos (Bleeker, 1849)
Family: Gobiidae (FC: 460)

A

male

small black spot at
upper caudal-fin base

Size: 8.9 cm SL (CTU-P 1129).
Notes: A medium-sized species of gobies, found in brackish
estuaries and adjacent shallow coastal marine waters; it is fairly
common in mangrove creeks in the Vietnamese Mekong.
Aulopareia cyanomos is similar to the large-sized species of
Acentrogobius (e.g., A. caninus and A. viridipunctatus) and the
other congeners shown in this book. Characteristics differentiated
Aulopareia from Acentrogobius are shown in "Notes" of A. janetae (left page). Aulopareia cyanomos can be distinguished from
the other Mekong congeners (A. janetae and A. unicolor) by
having a slightly more slender body, a paler coloration, a naked
cheek/operculum, many pale sky dots on caudal fin, and a reddish
distal margin of second dorsal and caudal fins. Middle spines of
the first dorsal fin are greaty elongated and filamentous in the
adult males, whereas not in females and juveniles.

C young

Aulopareia unicolor (Valenciennes, 1837)
Family: Gobiidae (FC: 460)

dorsal margin of second dorsal and
caudal fins orange at least in adult
dorsal spines elongate and filamentous
in male, not elongate in female

B

female

cheek and operculum naked

body with ca. 5–6 rows
of bright blue dots

A) CTU-P 1129 (photo: LXT); B) CTU-P 1128 (photo: LXT); C) CTU-P CTU-P 1173 (photo: LXT)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

A

Size: 7.1 cm SL (CTU-P 3303).
Distribution: Mekong Basin in Vietnam; Western Pacific.
ground color of head and
body dark brownish gray
large slit-like sensory-canal
pore just behind eye

B

cheek naked
operculum scaled
No distinct black spot
above pectoral-fin base

no elongate, filamentous
dorsal spines

C

D young
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A and B) CTU-P 1125 (photo: LXT); C) CTU-P 3303 (photo: LXT); D) CTU-P 1174 (photo: LXT)

Notes: A medium-sized species of gobies, found in brackish
estuaries and adjacent shallow coastal marine waters; it is fairly
common in large rivers creeks in the Vietnamese Mekong.
Large adults are frequently trawled together with Aulopareia
janetae (left page); small young shown below (photo D) was
collected from a mangrove creek.
Rainboth (1996b: 197) and Rainboth et al. (2012: 102)
recorded Acentrogobius chrolostigmatoides from the Mekong,
although it is a junior synonym of Aulopareia unicolor (Kottelat,
2013c: 400). Rainboth (1996b) noted that the species "Occurs in
the Mekong delta and may be found as far upsteram as the tidal
zone in Cambodia"; we could not verify the Cambodian record
of this species during our field surveys in 2007–2013. Aulopareia
atripinnata, which was originally described as a species of Rhinogobius from Gulf of Thailand off mouth of Tachin River by Smith
(1933), appears to be conspecific with A. unicolor shown here,
judging from personal observation of the holotype of the former
by KS.
Aulopareia unicolor is similar to the congener A. janetae (left
page) in general appearance, but lacks a black spot above the
pectoral-fin base and the cheek scales. See also "Notes" of A.
janetae.

GOBIIDAE
A

Gobiopsis macrostoma Steindachner, 1861

B

Family: Gobiidae (FC: 460)
Size: 8.0 cm SL (Larson & Lim, 2005: 106).
Notes: A medium-sized species of gobies, found in brackish
estuaries and adjacent coastal marine waters; it is commonly
trawled from large, turbid rivers in the Vietnamese Mekong.
Smith (1945: 521) noted that the species (as Pogonogobius planifrons, a junior synonym) "is found in brackish and fresh water"
in Thailand.
Lachner & McKinney (1978) reviewed the genus Gobiopsis,
and recognized 10 species from the Indo-Pacific region. Lachner
& McKinney (1979) assigned an additional 3 species to the genus,
2 of which were described as new in their paper. Subsequently
Shibukawa (2010), Prokofiev (2016), and Allen et al. (2018) described 3 additional species of the genus; total number of species
of Gobiopsis is thus now 16. The other taxonomic notes on the
genus were given by Delventhal & Mooi (2014), who found that
Callogobius liolepis is a junior synonym of Gobiopsis aporia.
Gobiopsis macrostoma appears to be only species of the
genus found in the brackish estuaries. The other congeners are
known to inhabit coastal marine waters (to 101 m depth) with
coral rubbles or sandy or mud bottoms (Lachner & McKinney,
1978, 1979; Shibukawa, 2010). The broad and depressed head
with "pug-nose" snout, several short cutaneous barbels on head,
and a fleshy mid-cheek fold readily distinguish G. macrostoma
from the other gobies from the Mekong.
When freshly collected, in many cases, G. macrostoma is
enveloped in yellow mucus, as shown in photo B.

head broad and depressed

C

D

several short barbels on
snout and lower jaw

E
jaws large, extending posteriorly well
beyond a vertical line through eye

F

G

head and body brownish, enveloped in
yellow mucus when alive
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interorbital space broad

A, E, and G) CTU-P 1544 (photo: LXT); B) CTU-P 1528 (photo: LXT); C) CTU-P 1127 (photo: LXT); D and F) CTU-P 2225 (photo: KS)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Loi X. Tran (CTU), standing on a boat (Trà Vinh Province, Vietnam, photo: KS)

GOBIIDAE
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GOBIIDAE
female

Rhinogobius mekongianus (Pellegrin & Fang,

B

male

C

male

1940)

Family: Gobiidae (FC: 460)
Size: 4.0 cm SL (Kottelat, 2001a: 137).
Distribution: Mekong Basin in Laos and Thailand.
Notes: A small-sized species of freshwater gobies, found in
upland rivers and streams with clear and moderately swift current;
it is undoubtedly the most common species of Rhinogobius found
in the Mekong Basin of the northern Laos.
Rhinogobius comprises small-sized freshwater gobies, known
from the East and Southeast Asian countries. Their habitat preferences are various; in many species, including the Mekong
species, they are usually found in streams with moderate to swift
current. Rhinogobius is somewhat similar to the other freshwater
goby genus Tridentiger (p. 443) in general appearance, but can
be distinguished from the latter by having a more slender body
(vs. relatively deep in Tridentiger), no tricuspid teeth on jaws
(vs. tricuspid in many species), and sensory canal on the snout,
if present, extends anteriorly to the side of the posterior naris (vs.
to the side of the anterior naris).
Rhinogobius is known as the most species-rich freshwater
goby genus, and is estimated at least 70 species are in the East
and Southeast Asia (e.g., Chen & Kottelat, 2005; Chen & Fang,
2006). Of these, at least 5 species of the genus were recorded
from the Mekong (Chen et al., 1999; Chen & Kottelat, 2000): R.
albimaculatus, R. lineatus, R. maculicervix, R. mekongianus,
and R. taenigena. All but R. maculicervix (known only from a
tributary of the Mekong in Louang Namtha Province, northern
Laos) are shown in this book. We also found an additional
unnamed species of the genus from northeastern Cambodia (see
p. 442), during our field surveys in 2007–2013.
Rhinogobius mekongianus is distinguished from the other
Mekong congeners by having 4–6 (mostly 5) predorsal scales
(vs. 6–11 in the latter) and about 40 blackish brown or orange
spots on cheek (vs. cheek with 14 or less dark spots) (Chen et
al., 1999). Note that an undescribed species of Rhinogobius
from the Cambodian Mekong (p. 442) has 4–5 predorsal scales,
like R. mekongianus.
Taxonomic status of similar-looking, apparently allopatric
congener, R. chiengmaiensis [described by Fowler (1934) from
Me Nam Ping, a tributary of the Chao Phraya Basin in Chiang
Mai, northwestern Thailand], is hitherto not well explored, and
needs to be confirmed if it is actually not conspecific with R.
mekongianus.

440

D

about 40 brackish brown
or orange spots on cheek
4–6 predorsal scales

E

male

F

male

G

female

dorsal-fin spines not
elongate in both sexes

A) One of NUOL-P specimens (Luang Prabang, Laos, aqarium photo: KS); B) NUOL-P 3855 (photo: TP); C) NUOL-P 3237 (photo: TP); D) NUOL-P 3810 (photo: TP); E) NUOL-P 3855 (photo: TP); F) NUOL-P 3421 (photo: TP); G) NUOL-P 3022 (photo: TP)

A

GOBIIDAE
Rhinogobius albimaculatus Chen, Kottelat &

Miller, 1999

Family: Gobiidae (FC: 460)
Size: 4.8 cm SL (Kottelat, 2001a: 157).
Distribution: Mekong Basin in middle Laos.

about 40 whitish
spots on cheek
6–11 predorsal scales

middle spines
of first dorsal fin
elongate in male
NUOL-P 5053 (photo: KS)

Notes: A small-sized species of freshwater gobies, found in
streams with moderate to swift current. Rhinogobius albimaculatus was previously known only from Nam Sam (a tributary
flowing to Nam Ngum Reservoir of Nam Ngum Basin, itself
a tributary of the Mekong) in Vientiane Province, Laos (Chen
et al., 1999). The photographed specimens shown here were
collected from an area near (and slightly northwest of) the type
locality in Vangviang of Vientiane Province. This species can
be distinguished from the other Mekong congeners by having
about 40 whitish spots on the cheek and elongated middle
spines of the first dorsal fin in male (Chen et al., 1999).
Chen & Kottelat (2000) described Rhinogobius maculicervix
from the Mekong Basin in Louang Namtha Province, northern
Laos. According to them, the species is similar to R. albimaculatus, but has 0–3 predorsal scales (vs. 6–11 in R. albimaculatus), no elongated spine of the first dorsal fin (vs. middle
spines of the first dorsal fin are elongated), and no white spots
on the cheek (vs. present).

alcohol-preserved specimen

A

male

B

female

Rhinogobius taenigena Chen, Kottelat & Miller,

1999

Family: Gobiidae (FC: 460)
Size: 3.9 cm SL (NUOL-P 2493).
Distribution: Mekong Basin in Savannakhet Province, southern
Laos.

faint dark grayish
stripe on cheek

C

male

0–4 dark brown or orange
spots on ventral edge of
cheek

D

male

10–11 predorsal scales

E

conspicuous small black
spot (or short bar) at
midbase of caudal fin

female

preserved specimen
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A, C, and D) NUOL-P 2502 (photo: TP); B and E ) NUOL-P 2501 [photo: TP (B) and KS (E)]

Notes: A small-sized species of freshwater gobies, found in
streams with moderate to swift current. Rhinogobius taenigena
was previously known only by 2 type specimens from Xe Pon (a
tributary of Xe Banghiang, itself a tributary of the Mekong) in
western Savannakhet Province, Laos (Chen et al., 1999). The
photographed specimens shown here were collected during our
field surveys from an area near (and slightly northwest of) the
type locality, where this species appears to be common.
According to Chen et al. (1999), Rhinogobius taenigena
differs from the other Mekong congeners in having a faint dark
grayish stripe on the cheek. Chen et al. (1999: 29) also stated
"4 small blackish-brown spots on ventral edge of cheek" in
males as a diagnostic character of R. taenigena; the spots are,
however, not always evident in our specimens, and, if present,
the number varies from 1 to 4. Further, they considered that R.
taenigena differs from R. lineatus in having I, 8 anal-fin rays (vs.
I, 7 in R. lineatus), but, in our materials of R. taenigena, 26 of
the total 43 specimens have I, 7 anal-fin rays. Rather than these
characters, its conspicuous black spot [indicated as "short,
vertical bar" by Chen et al. (1999: 29)] at the midbase of the
caudal fin seems to be useful for distinguishing R. taenigena
from the other Mekong congeners.
Amongst the Mekong species of the genus, R. taenigena is the
most similar to R. lineatus (next page) in general appearance, but
lacks cheek spots except for 0–4 on ventral edge (vs. 10–14 spots
on the cheek in R. lineatus) and a longitudinal striped pattern on
the body (vs. present), as well as a conspicuous black spot at the
midbase of the caudal fin (vs. absent or 2–3 indistnct small dark
spots on the caudal-fin base) (Chen et al., 1999; present study).

GOBIIDAE
Rhinogobius lineatus Chen, Kottelat & Miller,
1999

A

male

Family: Gobiidae (FC: 460)
Size: 3.8 cm SL (Kottelat, 2001a: 157).
Distribution: Mekong Basin in middle Laos.

Rhinogobius sp.

B

male

C

male

D

male

6–7 (to 11?) predorsal scales

E

female

alcohol-preserved
specimen

A

male

B

female

alcohol preserved specimen

6–7 longitudinal dark
stripes on body

2–3 indistinct small dark spot
at midbase of caudal fin

Family: Gobiidae (FC: 460)
Size: 3.1 cm SL (IFREDI-P 5773).
Distribution: Mekong Basin in western Cambodia.
Notes: A putative undescribed species, hitherto known only
by 4 specimens from a clear swift stream in Kratie, Cambodia;
it is to be described as new in our forthcoming paper. Its bold
black vertcal bar at the caudal-fin base and unspotted cheek
(with a faint dark blotch ventroposterior to the eye) distinguish
this species from the other Mekong congeners.

C

4–5 predorsal scales

D

bold black vertical bar
at caudal-fin base
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cheek unspotted, except for a faint
dark blotch ventroposterior to eye

A–D) NUOL-P 5228 [photo: TP (A–C) and KS (D); E) one of NUOL-P 5276 (photo: KS)

10–14 dark brown or
orange spots on cheek

A, C, and D) IFREDI-P 5773 (photo: PT); B) alcohol preserved specimen, one of IFREDI-P 5774 (photo: KS)

Notes: A small-sized species of freshwater gobies, found in
streams with mdoerate to swift current. Rhinogobius lineatus
was previously known from Nam Theun Basin (a tributary of the
Mekong) in Bolikhamxai and Khammouan provinces, middle
Laos. We collected many specimens of a species of Rhinogobius
(see photographs shown here), presumed to be identified as R.
lineatus, from Nam Ngum Basin in Xiengkouang Province,
where is next to Bolikhamxai Province, Laos.
The present identification of our Nam Ngum specimens to R.
lineatus is merely provisional, since some aspects differ slightly
from those of the original description. For example, the number
of dark dots on the cheek appears to be identical, but the dots
are restricted on the ventral one third of the cheek in the Nam
Ngum specimens [vs. scattered on the entire cheek, see fig. 15 of
Chen et al. (1999)]. Many of the Nam Ngum specimens have a
faint longitudinal grayish stripe on the cheek (like R. taenigena),
which are not shown in the description of R. lineatus of Chen
et al. (1999). Further, many of our fish show brown reticulation
(rather longitudinal stripes, as in R. lineatus) on the body, while
some have indistinct, irregular longitudinal dark lines (see
photo E). The number of predorsal scales (10–11) is similar
to R. taenigena (10–11) rather than R. lineatus (6–7). These
characters may suggest that the Nam Ngum specimens resemble
R. taenigena (rather than R. lineatus), but, like R. lineatus, lack
the conspicuous black spot/bar at the midbase of the caudal fin.
Possibly the Nam Ngum specimens are non-conspecific with R.
lineatus, and thus they are currently under investigation by us
more in detail. See also "Notes" of the similar-looking Mekong
congener R.taenigena (p. 441).

GOBIIDAE

Tridentiger ocellatus (Fowler, 1937)

B

young

Family: Gobiidae (FC: 460)
Size: 12.0 cm SL (Kottelat, 2001a: 155).
Distribution: Mekong Basin in Laos, Thailand and Cambodia.
Notes: A medium-sized species of gobies, found in freshwater
streams and rivers.
This goby was originally described as Tukugobius ocellatus
by Fowler (1937) from "Kemrat" (= Khemarat) in Ubon Ratchathani, eastern Thailand. Chen & Kottelat (2003) established a
new genus Papuligobius for their new species Papuligobius
uniporus from Nam Mat Basin in northeastern Laos, and placed
the Mekong species T. ocellatus in the genus. Discrepancies
between Papuligobius and Tridentiger (previously known from
East Asian countries) given by Chen & Kottelat (2003) are quite
minor, and these 2 genera are difficult to be separated practically.
We thus regard here Papuligobius as a synonym of Tridentiger.
Tridentiger ocellatus superficially resembles the freshwater
gobies of the genus Rhinogobius (pp. 440–442), sharing, e.g.,
a relatively long snout and short pelvic fins forming a strong
sucking disc. The former can be distinguished from the latter by
having: a relatively deep body; tricuspid teeth on jaws (except
for at least one species); a sensory canal on the snout extending
anteriorly to side of the anterior naris.

C

usually pale mottles
on cheek

small black spot at
upper base of caudal fin

D

typically, tricuspid teeth
on at least a part of jaws

A

A and B) UNMF uncatalogued (photo: KS); C) UNMF uncatalogued (photo: CG)

Tridentiger ocellatus, just
after collected (Ubon
Ratchathani, Thailand,
photo: KS)

B

The goby, currently identified as Tridentiger ocellatus in the
Mekong, undoubtedly comprises at least some similar-looking
species, and their taxonomic statuses are currently reviewed by
us. Of these, most distinct one, readily distinguished from the
other "typical" ones, is shown below.

Tridentiger sp.
Family: Gobiidae (FC: 460)
Size: 10.0 cm SL (one of uncatalogued specimens of UNMF).
Distribution: Mekong Basin in Thailand.

A) NUOL-P 1951 (photo: KS); B) NUOL-P 1427 (photo: KS); C) NUOL-P 3961 (photo: TP); D) IFREDI-P 3125 (photo: PT)

A

C

eyes small, interorbital space relatively
wide (see also T. ocellatus, above)

Notes: A medium-sized species of goby, known from deep pools
of the Mekong in Khong Chiam, Thailand. This is a characteristic
species, having smaller eyes and inconspicuous, vague color
patterns on head, body and fins. These appear to be specializations
adopted to the deep-water habitat.
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GOBIIDAE
A

Stigmatogobius pleurostigma (Bleeker, 1849)

B

juvenile

C

young

D

male

Family: Gobiidae (FC: 460)
Size: 5.5 cm SL (Larson, 2005: 358).
Notes: A relatively small, deep-bodied species of gobies, found
in brackish estuaries; it is commonly collected from shallow mangrove creeks in the Vietnamese Mekong.
Taxonomy of Stigmatogobius was seriously confused until
the revisional work was made by Larson (2005), who recognized
6 species from the Indo-Pacific. Of these, only a single species,
Stigmatogobius pleurostigma, appears to be found in the Mekong. On the genus, Rainboth (1996b: 209) noted that "4 species recorded" from the Cambodian Mekong, and gave a short
description of Stigmatogobius sadanumdio, without any allusion
of the actual record from Cambodian waters; he cited the
illustration for the species from Koumans (1953, the authors
are referred as Weber & de Beaufort), although, as indicated by
Larson (2005: 360), it is actually that of S. pleurostigma. Subsequently Rainboth et al. (2012: 106, pl. 108, figs 2252 and 2253)
listed both S. pleurostigma and S. sadanundio as the fishes of
their "Greater Mekong Ecosystem," the voucher (photograph) of
S. sadanundio shown there was based on the fish from the nonMekong basin (Bangpakong River, Thailand). During our field
surveys in 2007–2013, we could collect only S. pleurostigma
in the Vietnamese Mekong, where the species was common in
mangrove creeks.
Stigmatogobius pleurostigma is very similar to S. sadanundio
in general appearance, but can be distinguished easily based
on the coloration of the first dorsal fin (Larson, 2005; Larson
& Lim, 2005); namely, a black spot is present on membrane
between the first and second spine of the first dorsal fin in S.
pleurostigma, whereas not in S. sudanundio. Spotted pattern on
body in small specimens of S. pleurostigma is barely developed
(see photo B), and may resemble the other congeners, S. borneensis (known from Singapore and Borneo) and S. sella (Brunei,
Indonesia, Malaysia and Singapore).
Stigmatogobius pleurostigma is readily distinguished from
the other Mekong gobies by its distinctive coloration of body
and fins. In the aquarium fish trade, S. pleurostigma is frequently confused with S. sadanundio with a common name "Knight
goby."

black spot between
first and second spine
of first dorsal fin

E
1–2 longitudinal rows of conspicuous
black dots on midlateral body

F

female

body deep and compressed
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A) CTU-P 4783 (aquarium photo: KS); B) CTU-P 2207 (photo: LXT); C) CTU-P 1215 (photo: LXT); D) CTU-P 1359 (photo: LXT); E and F) CTU-P 1214 (photo: LXT)

Distribution: Mekong Basin in Vietnam; Western Pacific.

GOBIIDAE
Redigobius chrysosoma (Bleeker, 1875)
Family: Gobiidae (FC: 460)

A

male

B

female

Size: 3.5 cm SL (Allen et al., 2008: 175).

Notes: A small, deep-bodied species of gobies, found in brackish estuaries and tidal reaches of freshwater rivers and streams;
it seems to be not abundant, and is infrequently collected in the
lower Mekong.
Redigobius was reviewed by Larson (2010), who recognized
12 species from the Indo-West Pacific. At least 2 deep-bodied
species, R. chrysosoma and R. bikolanus, are found in the Mekong. Rainboth et al. (2012: 105) listed 4 species of Redigobius [R.
balteatus, R. bikolanus, R. chrysosoma (as chrysosomus), and R.
isognathus] as the fishes of their "Greater Mekong Ecosystem";
their record of R. balteatus is based on Orci (1974), who recorded
the species from somewhere of Vietnam. Note that Redigobius
isognathus, originally described as a species of Stigmatogobius
from Singapore (Bleeker, 1878), was regarded as a questionable
synonym of R. bikolanus (Larson, 2010; Kottelat, 2013c).
Redigobius chrysosoma is easily distinguished from the other
Mekong gobies by its deep body and the characteristic coloration
of the first dorsal fin, comprising a large black blotch rimmed
anteriorly and ventrally by orange, yellow, and white markings.

large black spot, rimmed anteriorly and ventrally
by orange, yellow, and white markings

C

female

black bar
below eye

Redigobius bikolanus (Herre, 1927)
Family: Gobiidae (FC: 460)

A

body beige, deep
and compressed

A) CTU-P 2831 (photo: LXT); B) CTU-P 5205 (photo: HVM); C) CTU-P 3032 (photo: LXT)

Distribution: Mekong Basin in Cambodia and Vietnam; Western Pacific.

male

Size: 3.7 cm SL (Larson, 2010: 170).
Distribution: Mekong Basin in Cambodia and Vietnam; IndoWest Pacific.

first spine of first
drosal fin elongate and
filamentous in male

B

male

jaws much larger in
male than in female

C

A and B) CTU-P 3325 (photo: LXT); C) CTU-P 3326 (photo: LXT)

Notes: A small, deep-bodied species of gobies, known from
brackish estuaries and tidal reaches of freshwater rivers and
streams; it seems to be not abundant, and is infrequently collected
in the lower Mekong.
Redigobius bikolanus can be distinguished from the other Mekong gobeis by its deep, compressed head and body, relatively
large scales on the head (operculum and occipital region) and
body, a dusky mottled and/or reticulated pattern, and 4 intermuscular black spot along the ventral part of the tail (from the
anal-fin base to the caudal peduncle). This is the most widespread
species of the genus, known from Comoros to Fiji (Larson,
2010), and considerable, apprently geographic vatriation appears
to be seen in coloration of head, body, and fins [see photographs
of fishes from, e.g., Singapore and Japan, shown by Larson,
2010: 141 (fig. 6) and Senou et al., 2004: 460, respectively].
Like many of the congeners (except for R. chrysosoma,
above), a prominent sexual dimorphism is found in this species.
Namely, large male has enlarged jaws, extending posteriorly
to, or well beyond, a vertical line through posterior edge of the
eye, and greatly elongate anterior few (usually 2) spines of the
first dorsal fin.
Rainboth et al. (2012: 105) recorded additional 2 species of
the genus, R. balteatus and R. isognathus, from their "Greater
Mekong Ecosystem." The former, a widespread species, may
occur in the Mekong, but the voucher from the Basin has never
been known. The latter is a doubtful species (see Larson, 2010:
140), and is possibly a synonym of R. bikolanus.

dusky mottles/reticulated
pattern on body

female
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GOBIIDAE
Brachygobius mekongensis Larson &
Vidthayanon, 2000

A male

Family: Gobiidae (FC: 460)
Size: 1.8 cm SL (Kotellat, 2001a: 155).
Distribution: Mekong Basin in central and southern Laos,
Thailand, and Cambodia.

B female

short oblique black bar below interspace
between 1st and 2nd dorsal fins
no scales on
nape and head

21–24 longitudinal scales

C female
3–4 narrow black bands on body

A) NUOL-P 751 (photo: KS); B and C) NUOL-P 750 (photo: KS)

Notes: A diminutive species of freshwater gobies, found in
marshes, ponds, reservoirs, and slow-flowing rivers with dense
submerged vegetation.
Brachygobius is readily distinguished from the other goby
genera in the Mekong by having a characteristic black banded pattern on the body. Some species of this genus, known as "bumblebee gobies", are commonly seen in the aquarium fish trade, due
to their attractive coloration and ideal size for keeping in aquaria.
At least 3 species of Brachygobius were collected during our field
surveys in 2007–2013; all of them are shown in this book.
Brachygobius mekongensis is currently known only from
the Mekong. It is the most-upstream representative within the
genus from the basin; although the other 2 Mekong congeners
[Brachygobius sp. (cf. aggregatus) and B. sabanus] are abundant
in the Mekong Delta in Vietnam, B. mekongensis is not found
there. Brachygobius mekongensis is similar in coloration and its
smal size to Brachygobius sp. (cf. aggregatus), which is possibly
syntopic with B. mekongensis in Thailand and/or Cambodia,
but the black bands on the body are broader (vs. narrower in B.
mekongensis), and the last band at the caudal-fin base is usually
divided into 3 small spots (vs. not divided into 3 small spots).

A
Brachygobius sabanus Inger, 1958
Family: Gobiidae (FC: 460)
Distribution: Mekong Basin in Vietnam; Phú Quốc Island of
Vietnam, coastal basins west to Cardamom Range in Cambodia,
and northern Borneo.
Notes: A relatively large-sized species of bumblebee gobies,
commonly found in various environments in the delta, e.g.,
tidal estuaries, freshwater canals, marshes, mangrove creeks,
and swamps; it is frequently seen syntopically with the smaller
congener, Brachygobius sp. (cf. aggregatus) (next page).
Brachygobius sabanus was first described from northern
Borneo by Inger (1958); our Mekong specimens agree well with
his original description and the illustration of B. sabanus. It is
readily distinguished from the other 2 Mekong congeners, viz.,
B. mekongensis (above) and Brachygobius sp. (cf. aggregatus),
by having a more robust body, broader black bands on the
body, and 24–27 longitudinal scales (vs. 24 or less in the other
2 species from the Mekong). Brachygobius sabanus is similar
to Brachygobius doriae, known from Borneo, Sumatra, Natuna
Island, and Singapore (Kottelat et al., 1993; Tan & Lim, 2004;
Larson et al., 2008), in general appearance, but has a small
black blotch at the anteroventral corner of the first dorsal fin (vs.
first dorsal fin is largely blackened, with a narrow unpigmented
distal margin in B. doriae) and only basally-pigmented pelvic
fins (vs. at least basal two-thirds of pelvic fins black) (Inger,
1958). Shape and width of the black banded patterns on the
head and body in the Mekong specimens of B. sabanus are
somewhat varied depending on the specimens (see photos).
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B

short black bar below interspace between
1st and 2nd dorsal fins (sometimes absent)
0–2 predorsal scales

C

scales on upper
half of operculum

D

24–27 longitudinal scales

3–4 broad black bands on body

A) CTU-P 1230 (photo: KS); B) CTU-P 1530 (photo: LXT); C) CTU-P 1228 (photo: KS); D) CTU-P 812 (photo: KS)

Size: 2.2 cm SL (CTU-P 1530).

GOBIIDAE
Brachygobius sp. (cf. aggregatus)
Family: Gobiidae (FC: 460)

A

Size: 1.3 cm SL (CTU-P 5025).

B

C

D

0–10 predorsal scales

black marking at end of
caudal peduncle usually
divided into 3 spots

E

scales on upper
half of operculum

22–24 longitudinal scales

Brachygobius sp. (cf. aggregatus) (indicated by yellow arrows), found together
with Oryzias minutillus in a pond at Đồng Tháp, Vietnam (photo: KS)

Notes: A small species of bumblebee gobies, commonly found
in shallow coastal areas of slow-flowing turbid canals, freshwater
ponds with dense submerged aquatic vegetation, and mangrove
canals and swamps. Like the other congeners, this species frequently swims up from the bottom, and hovers or slowly swims
as shown in the photograph below.
This tiny goby is frequently collected with the larger congener
Brachygobius sabanus (left page) in the Mekong Delta of Vietnam, but is easily distinguished by its smaller size and black
marking at the end of the caudal peduncle that is usually divided
into 3 parts (vs. forming a broad ring in B. sabanus); if these
spots are fused into a single ring-like marking, the posteriormost
spot is usually distinct (see, e.g., photo C). The scales on the
body in Brachygobius sp. (cf. aggregatus) are larger and fewer
(22–24 scales in longitudinal series) than B. sabanus (24–27).
The remaining Mekong congener, Brachygobius mekongensis,
also looks similar, although these can be distinguished by the
coloration. The interspaces between the body bands are usually
pale or yellowish, except for some males representing reddish
orange interspaces (e.g., photos C and D), that seems to be nuptial
coloration. The banded pattern on mid-body somewhat varies
depending on specimens.
Great variation is found in the number of the predorsal scales
in this fish; namely, some specimens have scales on the nape
including the predorsal midline (up to 10 predorsal scales), whereas the others lack scales on the nape. In the initial stage of our
research, we provisionally considered that these 2 morphotypes
(i.e., with or without predorsal scales) are non-conspecific, but,
subsequently, we rejected this hypothesis because we found several specimens with an intermediate condition between them.
This Indochinese species is similar to Brachygobius aggregatus (originally described from the Philippines) and/or B. kabiliensis (northern Borneo) of Inger (1958), but the variation in
predorsal scales renders the identification difficult. The shape of
the black marking at the end of the caudal peduncle appears to
also differ from these 2 species [see original illustrations of B.
aggregatus and B. kabiliensis in Herre (1940, pl. 4) and Inger
(1958: 111, fig. 19), respectively]. We thus provisionally treat
this Indochinese species as Brachygobius sp. (cf. aggregatus).

A) One of CTU-P specimens (aquarium photo: KS); B) CTU-P 2677 (photo: LXT); D) CTU-P 1272 (photo: KS); CTU-P 877 (photo: KS); E) CTU-P 825 (photo: KS)

Distribution: Mekong Basin in Cambodia and Vietnam; Chao
Phraya Basin.

447

A

Gobiopterus chuno (Hamilton, 1822)

B male

Family: Gobiidae (FC: 460)
Size: 2.1 cm SL (one of CTU-P 1193).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; South and Southeast Asia.
Notes: A small, juvenile-like transparent gobies, found in a
backwater or very-slow flowing, turbid waters in rivers and
creeks; it is locally abundant throughout the Indochinese Mekong.
Fishes of the genus are commonly known as "glass gobies" in the
aquarium fish trade.
Fishes of Gobiopterus are largely transparent overall when
alive, with less-developed, fine melanophores and yellow chromatophores (see photos A–C). Eggs are easily obserbed in
external view of alive or freshly-collected female (photos A, C,
E, and G), but the coloration immediately turns whitish after
death (photos D–G). Its less pigmented coloration and juvenilelike morphology and habit (hovering in the water column)
easily distinguished this from the other Mekong gobies.
Taxonomy of Gobiopterus is in a state of flux, and the present
identification of the Mekong species as G. chuno is highly provisional. Moreover, the goby currently identified as G. chuno in the
Mekong possibly comprises at least 2 distinct species. Namely,
one has a moderately large first dorsal fin, extending posteriorly
beyond the midpoint between origins of first and second dorsal
fins when adpressed the fin in both sexes (see photos A–E); the
other has small first dorsal fin, not or barely extending to the
midpoint between origins of first and second dorsal fins (see
photos F and G). In the Mekong, the former one appears to be
found in lower reaches (e.g., Vietnam), whereas the latter in
middle reaches (e.g., Thailand and Laos). Note that these Mekong
specimens share: 5 spines of first dorsal fins; 8–9 segmented
rays of second dorsal fin (first element unbranched); 14–17
pectoral-fin rays; 18–22 longitudinal scales; no predorsal scales;
a wide gill opening, extending anteriorly well beyond a vertical
through posterior margin of preopercle; in male, a uniserial row
of enlarged teeth on jaws, with a pair of synphyseal canines in
lower jaw; in female, 2–3 and 3–4 irregular rows of minute teeth
on anterior part of upper and lower jaws, respectively. In his
key to species of Gobiopterus, Smith (1945: 518) noted that G.
chuno has truncate caudal fin, whereas rounded in a congener
G. brachypterus; these are, nevertheless, merely the sexual dimorphism (see photos D–G). Voucher specimens of fishes of
Gobiopterus given by Rainboth et al. (2012: 105), who recorded
both G. chuno and G. brachypterus from their "Greater Mekong
Ecosystem", need to be re-checked. The genus is currently being
revised by H. K. Larson.
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C female

juvenile-like appearance, with translucent body
when alive (turned to be whitish just after death)
1st dorsal fin with 5 spines,
2nd dorsal fin with 8–9 segmented rays

D male

E

female

F

male

G female

Fish from middle reaches of the Mekong (Figs F and G) have
much smaller 1st dorsal fin than in lower reaches (see text)

A) Several fish of CTU-P specimens (Bến Tre, Vietnam, aquarium photo: KS); B) CTU-P 4737 (aquarium photo: KS); C) one of CTU-P specimen (Bến Tre, Vietnam, aquarium photo: KS); D) CTU-P 1195 (photo: KS); E) CTU-P 1196 (photo: KS); F) NUOL-P 1236 (photo: KS); G)
NUOL-P 1238 (photo: KS)

GOBIIDAE

A mangrove creek in Bến Tre, Vietnam, where Gobiopterus chuno is abundant (photo: KS)

GOBIIDAE
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GOBIIDAE

Mugilogobius chulae (Smith, 1932)

B male

Family: Gobiidae (FC: 460)
Size: 3.9 cm SL (Larson & Lim, 2010: 117).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A small-sized species of gobies, found in brackish estuaries and adjacent freshwater swamps and creeks; it is usually
seen at very shallow turbid waters with mud bottoms in mangrove
areas, and appears to be less common in the Mekong.
Taxonomy of Mugilogobius was revised by Larson (2001),
who recognized 25 species from the Indo-West Pacific. The
genus is superficially similar to some small-sized estuarine goby
genera with a rounded snout, e.g., Hemigobius (pp. 460–461),
Pseudogobius (pp. 454–459), an unnamed genus (p. 462), and at
least a part of Eugnathogobius (pp. 463–467). Of these 5 genera,
Mugilogobius is unique by lacking sensory canals and associated
pores on the head. Its relatively broad and depressed "Mugil-like"
head and smaller scales may help to distinguish Mugilogobius
from the other 3 genera in the Mekong.
Rainboth et al. (2012: 105) recorded 6 species of Mugilogobius
from their "Greater Mekong Ecosystem": M. abei, M. chulae, M.
meltoni, M. rambaiae, and M. tigrinus. However, at that time,
it seems that they could not confirm records of any species of
Mugilogobius from the Mekong. For example, as suggested by
themselves in the text, the one of these, M. abei, is hitherto known
only from Japan to northern Vietnam; it is not expected from the
Mekong. The other 5 species may occur, but all records that they
based are from the non-Mekong waters (e.g., Gulf of Thailand in
Thailand and Cambodia). During our field surveys in 2007–2013,
we collected 3 species of Mugilogobius (M. chulae, M. tigrinus
and M. cavifrons) from the Vietnamese Mekong; all of them are
shown in this book.
Mugilogobius chulae is readily distinguished from the other
Mekong species by having several black diagonal and/or chevronshaped bars, in addition to a pair of black spot at caudal-fin base.
Some spines of the first dorsal fin are elongated and filamentous
at least in the adults.
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C female

some spines of 1st
dorsal fin elongate and
filamentous at least in
adult
large black spot
at center of 1st
dorsal fin

E

female

D
a pair of black spots
at caudal-fin base

several black diagonal or
chevron-shaped bars on body

A) CTU-P 4629 (photo: KS); B) non-Mekong fish, CTU-P 4184 (Phú Quốc Island, photo: LXT); C and D) non-Mekong fish, CTU-P 4185 (Phú Quốc Island, photo: LXT); E) CTU-P 4052 (photo: KS)

A

GOBIIDAE
Mugilogobius rambaiae (Smith, 1945)
Family: Gobiidae (FC: 460)
Size: 4.2 cm SL (Larson & Lim, 2005: 120).

Mugilogobius sp. (cf. tigrinus)

several dusky
curved lines on
underside of
head (not vivid
in this photo
specimen)

bold black diagonal bar
above pectoral-fin base

A

no elongate spines
of 1st dorsal fin
black spot at rear
part of 1st dorsal fin

male

Family: Gobiidae (FC: 460)
Size: 2.3 cm SL (Larson & Lim, 2005: 121).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A small-sized species of gobies, found in shallow mangrove habitat. The Mekong specimens shown here were collected
from a small, very shallow mangrove canal with mud bottoms
and leaf litters.
The Mekong specimens are very similar to, and possibly
conspecific with, Mugilogobius tigrinus. According to Larson
(2001: 191–192), the specimen of M. tigrinus from Singapore
(type locality) has "First dorsal fin whitish with large black
spot and elongate white first spine" and "On caudal fin, just
above mid-point of fin base, dense dark brown to black rounded
spot or short oblong bar; rounded spot usual." In the Mekong
specimens, the first dorsal fin is bright yellow distally, and the
black spot at caudal fin base is long and extending ventrally well
beyond the midpoint of caudal-fin base. All spines of first dorsal
fin are not elongated and filamentous in the Mekong specimens.
Similar specimens were also collected from Sihanoukville,
western Cambodia (IFREDI-P 6706, photo D).

D

male

no elongate dorsal spines

B

male

1st dorsal fin with a
large black spot

body with 7 dusky vertical bars

C

female
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A and B) CTU-P 3321 (photo: LXT); C) CTU-P 3322 (photo: LXT); D) non-Mekong fish, IFREDI-P 6706 (Sihanoukville, Cambodia, photo:
PT)

Notes: A small-sized species of gobies, found in brackish estuaries and adjacent freshwater swamps and creeks; it is usually
seen at very shallow turbid waters with mud bottoms in mangrove areas. Rainboth et al. (2012: 105) listed this species in
an annotated list of fish species of their "Greater Mekong Ecosystem," but they referred only a record from Bangkok by
Smith (1945). During our field surveys in 2007–2013, we could
not collect any specimens of M. rambaiae from the Mekong,
although it is expected to be in the delta region. The photographed
specimen shown here was collected from the Phú Quốc Island, off
western coast of the Mekong delta in Vietnam.
Mugilogobius rambaiae has a bold black diagonal bar above
the pectoral-fin base, no elongate spines of first dorsal fin,
and many irregular, fine dusky vertical lines on the caudal fin.
Although it is not distinct in the photographed specimen shown
here (see ventral-viewed photo), the species is also characteristic
in having several dusky curved lines on underside of head.
Overall coloration and the shape of the body somewhat resemble
with those of Eugnathogobius kabilia (p. 466), and may be
confused in the field. Eugnathogobius kabilia has dusky dots on
the dorsal-fin rays, no large black spot on posterior part of first
dorsal fin, a diagonal dusky shoulder bar, if present, nallower
and more indistinct, usually 2 black stripes on the head, and a
pair of larger black spots at the caudal-fin base.
Specific name of this species refers to name of Her Majesty
Rambai Barmi, former Queen of Thailand (Smith, 1945: 539).

Non-Mekong specimen [Phú Quốc Island, Vietnam, CTU-P 4261, photo: LXT (top and bottom) and KS (middle 2)]

Distribution: ?Mekong Basin in Vietnam; Indo-West Pacific.

GOBIIDAE
male

Mugilogobius cavifrons (Weber, 1909)

B

small female

C

male

Family: Gobiidae (FC: 460)
Size: 4.4 cm SL (Larson, 2001: 103).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A small-sized species of gobies, found in brackish estuaries and adjacent freshwater swamps, creeks, and irrigation
canals; it is usually seen at very shallow turbid waters with mud
bottoms. It is undoubtedly the most abundant species of the
genus in the Mekong delta of Vietnam; despite its small body
size, the species is sometimes sold as food fish in the local fish
markets nearby the estuaries (see photo F).
Its distinct, relatively broad barred pattern on the caudal
fin readily distinguishes M. cavifrons from the other Mekong
congeners. The dusky bars on the body are irregular, narrow,
and faint. The spines of the first dorsal fin are not elongated and
filamentous.

F

marketed fish

caudal fin with dusky
barred pattern
no elongate dorsal spines

D

male

irregular, narrow dusky
bars on dorsum

E
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small male

A (aquarium photo), C, and D) CTU-P 5331 (photo: KS); B) CTU-P 2254 (photo: LXT); E) CTU-P 2253 (photo: LXT); F) marketed fish, not preserved (Bến Tre, Vietnam, photo: KS)

A

A cat, looking at small gobies (most of which are Mugilogobius cavifrons) that were temporary kept in a bucket (Bến Tre, Vietnam, photo: KS)

GOBIIDAE
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GOBIIDAE
A

female

Pseudogobius javanicus (Bleeker, 1856)

B

female

Family: Gobiidae (FC: 460)
Size: 3.4 cm SL (Larson & Lim, 2005: 141).
Distribution: Mekong Basin in Vietnam; Western Pacific.

snout rounded,
protruding anteriorly
beyond upper lip (true
of all Pseudogobius)

conspicuous small black
spot (tinged with blue) at
rear part of first dorsal fin
no distinct pale bars
above black spot

C
2 black spots at
caudal-fin base

D

male

predorsal scales large

dusky diagonal bar
below first dorsal fin

E
F
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female

several vertical rows of
dusky dots on caudal fin

A) CTU-P 4715 (aquarium photo: KS); B, E, and F) CTU-P 1210 (photo: LXT); C and D) CTU-P 1209 (photo: LXT)

Notes: A small-sized species of gobies, found in brackish estuaries and adjacent freshwater swamps and creeks; it is commonly
seen at shallow sandy-mud bottoms of mangrove areas in the
Vietnamese Mekong.
Pseudogobius is similar to some other small-sized estuarine
goby genera with rounded snout, e.g., Mugilogobius (pp. 450–
452), Hemigobius (pp. 460–461), and at least a part of Eugnathogobius (pp. 463–467). Its relatively larger scales on the body
and predorsal area usually differentiate Pseudogobius from the
other 3 genera in the Mekong. The snout is rounded, and usually
protrudes anteriorly to, or beyond, anterior part of upper lip. On
the generic accounts, see also "Notes" of Mugilogobius chulae (p.
450).
Pseudogobius javanicus is very similar to the sympatric
congeners P. melanostictus (next page) and P. fluvicaudus (p.
456), and is easily confused particularly in small specimen; see
"Notes" of these 2 species.

GOBIIDAE
A

male

Pseudogobius melanostictus (Day, 1876)

B

male

C

female

Family: Gobiidae (FC: 460)
Size: 4.0 cm SL (Larson & Lim, 2005: 142).
Notes: A small-sized species of gobies, found in brackish estuaries and adjacent freshwater swamps and creeks; it is commonly
seen at shallow sandy-mud bottoms of mangrove areas in the
Vietnamese Mekong.
Pseudogobius melanostictus closely resembles sympatric
congener P. javanicus (left page). In many cases, the former
can be distinguished from the latter by having ctenoid scales on
operclum (vs. all cycloid in P. javanicus), no distinct diagonal
band under the first dorsal fin (vs. diagonal band under first dorsal
fin usually distinct), a lied Y-shaped black marking at the caudalfin base (vs. a pair of black dots at the caudal-fin base), a dark
spot on posterior part of the first dorsal fin is usually larger and
vague (vs. smaller and more conspicuous), and a paler band (tinged
with yellow) above the dark spot on the first dorsal fin (vs. absent
or much more indistinct). Larson & Lim (2005: 141) noted that
the predorsal scales are ctenoid and cycloid in P. melanostictus
and P. javanicus, respectively, but many of the Vietnamese Mekong specimens of P. javanicus examined have both cycloid and
ctenoid scales at the region. Note that Huang et al. (2013) used
Pseudogobius gastrospilos as the valid name for this species; we,
however, do not follow their conclusion provisionally, since their
comparisons of the nominal species of the genus appear to be yet
premature.

E

female

no distinct diagonal dusly bar
below first dorsal fin

A) CTU-P 4698 (aquarium photo: KS); B, C, and E) CTU-P 3412 (photo: LXT); C and D) CTU-P 3413 (photo: LXT)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

vague, large black spot at
rear part of first dorsal fin
broad pale bar
(tinged with yellow
in large specimen)
above black spot

D

F

male

lied-Y-shaped black marking at
caudal-fin base

455

GOBIIDAE
A

young

Pseudogobius fluvicaudus Huang, Shao &

B

female

Family: Gobiidae (FC: 460)
Size: 2.3 cm SL (one of CTU-P 2569).
Distribution: Mekong Basin in Vietnam; West Pacific.
Notes: A small-sized species of gobies, found in brackish estuaries and adjacent freshwater swamps and creeks; it is commonly
seen at shallow sandy-mud bottoms of mangrove areas in the
Vietnamese Mekong.
This species is very similar to, and easy to be confused with,
the small specimens of the sympatric congener P. javanicus (p.
454) by sharing: a diagonal band under the first dorsal fin; a
pair of black spots at the caudal-fin base. It is relatively smaller
(up to 2.3 cm SL in the Mekong specimens) than P. javanicus,
and differs from the latter in having: a large black spot, barely
attached to the base of the fin, at posterior part of the first dorsal
fin (vs. much smaller, well separated from the base of the fin in
P. javanicus); a ventral spot at the caudal-fin base that is attached
to the ventral profile of the caudal peduncle (vs. not or barely
attached to the ventral profile of the caudal peduncle); a nearly
transparent, unspotted caudal fin (vs. some or more vertical rows
of minute black dots on the caudal fin). An orange bar at the base
of the caudal fin is characteristic for this species, but is sometimes
faded depending on the fish condition (see photo A).

F

female

large black spot
barely attached to
base of the fin

orange bar just behind
caudal-fin base (may
be indistinct depending
on fish condition)

ventral one of spots
at caudal-fin base
attached to ventral
profile of caudal
peduncle

diagonal dusky bar
below first dorsal fin

E

456

male

C

D

caudal fin nearly
transparent

A) One of CTU-P specimens (Sóc Trăng, aquarium photo: KS); B, C, and F) CTU-P 3329 (photo: LXT); D and E) CTU-P 3328 (photo: LXT)

Chen, 2014

Pseudogobius sp. (cf. minima)

A

female

Family: Gobiidae (FC: 460)
Size: 1.6 cm SL (one of CTU-P 4320).
Distribution: Mekong Basin in Vietnam; Phú Quốc Island.
Notes: A diminutive species of gobies, found in very shallow
(about 1–3 cm depths) temporary pools in exposed sandy-mud
bottoms around brackish estuaries at low-tide hour. Outside of the
Mekong, we also collected several specimens from the Phú Quốc
Island, off the southwest coast of the Mekong Delta in Vietnam
(photos C and D). This is undoubtedly the smallest species of
Pseudogobius in the region; the largest specimen examined is
1.6 cm SL (one of CTU-P 4320), and the smallest female with
swollen belly by eggs is 1.4 cm SL (CTU-P 3327, photos A and B).
Pseudogobius minima was originally described from Chilka
Lake in Orissa of India by Hora (1923, as Ctenogobius minima).
The present identification of this species is provisional; actually
we previously identified this as Pseudogobius masago (see Tran
et al., 2013: 145), a similar-looking congener known from the
East Asian countries, but true P. masago (see photograph below)
has more distinct black bar below eye, and black submarginal
stripe of second dorsal fin (more pronounced in mature male)
that is faded in anterior half of the fin. Note that H. K. Larson
(pers. comm.), who is reviewing the genus, did not concur with
our identification of the Mekong and Phú Quốc specimens; the
correct specific name of this species will be identified by her.

no distinct black spot
on first dorsal fin

B

minute dusky dots
scattered on caudal fin

a midlateral series of
minute dusky dots

female

body slender
dusky eye bar
usually indistinct

dorsal one of dusky
spots at caudal-fin base
located at/around middle
of the base

C

D

Non-Mekong fish of Pseudogobius masago, Tama-gawa River, Tokyo, Japan
(photo: KS)
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A and B) CTU-P 3327 (photo: LXT); C) non-Mekong specimens (Phú Quốc Island, Vietnam, CTU-P 4315, photo: LXT); D) non-Mekong specimen (Phú Quốc
Island, Vietnam, CTU-P 4316, photo: LXT)

A shallow brackish-water pool at intertidal zone of a small creek in Cà Mau, Vietnam, where the photo specimen of
Pseudogobius sp. (cf. minima) (CTU-P 3327) was collected (photo: KS)

GOBIIDAE

GOBIIDAE

Pseudogobius avicennia (Herre, 1940)

B

male

C

female

Family: Gobiidae (FC: 460)
Size: 3.2 cm SL (Larson & Lim, 2005: 140).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A small-sized species of gobies, found in brackish estuaries and adjacent swamps and creeks; it is commonly seen at
shallow sandy-mud bottoms of mangrove areas in the Vietnamese
Mekong.
Pseudogobius avicennia is a slender species (compared with
the other congeners, see prior pages), having a distinct black spot
(as large as pupil) at the upper part of the caudal fin. Usually the
spot is narrowly encircled with pale yellow in young and female,
forming an indistinct ocellus. Distinctive sexual dimorphism
is found in coloration; male representing nuptial coloration has
a blackened caudal fin and broad pale-yellow distal margin on
second dorsal and caudal fins (photos A, C, and E), whereas fins
nearly transparent in female (photos B and D); head and body are
also much darker than those of female. Its characteristic coloration
readily differentiates the adult male of P. avicennia from the other
Mekong gobies. Although the female and young are somewhat
similar to the sympatric congeners, e.g., P. javanicus (p. 456) and
P. melanostictus (p. 457), its relatively slender body, less spotted
fins, and the ocellated spot at the upper caudal-fin base may help
the identification.

F

female

distinct black spot at upper part of caudalfin base (may be indistinct in adult male)
distal margin of second dorsal and caudal
fins pale yellow in adult male

D

male

no vertical dusky
bar below eye

fins (particularly caudal fin)largely
blackened in adult male

E

female
fins nearly transparent or pale in female
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A) One of CTU-P specimen (Sóc Trăng, Vietnam, aquarium photo: KS); B and D) CTU-P 2316 (photo: LXT); C) CTU-P 1271 (photo: LXT); E) CTU-P 2154 (photo: LXT); F) one of CTU-P specimen (Sóc Trăng, Vietnam, aquarium photo: KS)

A male

GOBIIDAE

Pseudogobius yanamensis (Visweswara Rao,

B

male

C

female

1971)

Family: Gobiidae (FC: 460)
Size: 2.2 cm SL (one of CTU-P 4691).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A small-sized species of gobies, found in brackish estuaries and adjacent swamps and creeks; it is locally abundant
in mangrove areas with soft mud bottoms in the Vietnamese
Mekong. When the low-tide hour, this species is frequently seen
within small holes at exposed mud bottoms.
This is a very characteristic species, readily distinguished
from the other Mekong congeners by having a triangular, high
first dorsal fin with a bold black vertical bar and 3 large black
spots at the caudal-fin base, forming a unique pattern. Despite its
distinctiveness, however, present identification of both generic
and specific names of this goby is provisional. H. K. Larson (pers.
comm.) is studying about its taxonomic status, including the
generic assignment.

F

3 black spots forming a characteristic
pattern at/around caudal-fin base

D

male

diagonal black bar below first dorsal fin
followed by 3 midlateral black spots

female

conspicuous black vertical bar on first dorsal fin

E

female

caudal fin nearly
transparent
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A) One of CTU-P specimen (Bạc Liêu, Vietnam, aquarium photo: KS); B) CTU-P 2275 (photo: LXT); C) CTU-P 2276 (photo: LXT); D) CTU-P 1532 (photo: LXT); E) CTU-P 4739 (photo: KS); F) one of CTU-P specimen (Bạc Liêu, Vietnam, aquarium photo: KS)

A male

GOBIIDAE
A

Hemigobius melanurus (Bleeker, 1849)

B

Family: Gobiidae (FC: 460)
Size: 5.5 cm SL (Larson & Lim, 2005: 110, as Hemigobius mingi).
Distribution: Mekong Basin in Vietnam; Western Pacific.

2–3 rows of scales
on cheek

C

blunt and flattened teeth
on outermost row of
upper jaw

D

E
large black spot
at rear part of
first dorsal fin

body deep, compressed
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A, C, D, and E) CTU-P 4048 (photo: LXT); B) CTU-P 4047 (photo: LXT)

Notes: A small-sized species of gobies, found in brackish estuaries and adjacent swamps. It appears to be uncommon in the
Mekong; during our extensive field surveys in 2007–2013, 11
specimens (CTU-P 4047, 4048, and 4057) were collected only
from a single locality, which appears to be connected with the
Mekong Basin via canals on the Mekong Delta, at Hà Tiên of
Kiên Giang Province, Vietnam. Although not related with the
Mekong, addiitional 31 specimens (IFREDI-P 6763 and 6780)
were collected from Toek Chou of Kompot, southwestern Cambodia.
Taxonomy of Hemigobius was revised by Larson (1999),
who recognized 2 species from northern Australia and Southeast Asia; both of these are found in the Vietnamese Mekong,
and are shown in this book. These are very similar to the
gobies of Mugilogobius (pp. 450–452) in general appearance
(in particular the shape of the head), but have sensory canals
and associated pores on the head. One of these, Hemigobius
melanurus, differs from the congener H. hoevenii in having: a
deeper body; 2–3 rows of scales on cheek; blunt and flattened
teeth of outermost row of upper jaw; a distinctive, large black
spot at posterior part of the first dorsal fin (Larson, 1999, as H.
mingi). The specific name follows Kottelat (2013c).

GOBIIDAE

Hemigobius hoevenii (Bleeker, 1851)

B

Family: Gobiidae (FC: 460)
Size: 3.7 cm SL (Larson & Lim, 2005: 109).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A small-sized species of gobies, found in brackish estuaries and adjacent freshwater swamps and creeks; it is commonly
seen at shallow mud bottoms of mangrove areas in the Vietnamese
Mekong. Although the arera is not related with the Mekong, many
specimens (e.g., IFREDI-P 6843) were also collected from Koh
Kong, Sihanoukville to Toek Chhou of Kompot, southwestern
Cambodia.
Hemigobius hoevenii differs from the only congener H. melanurus (left page) in having: a more slender body; no scales on
cheek; all teeth on jaws conical (not blunt and flattened); a dusky
marking on first dorsal fin is, if present, faint and indistinct.
Coloration of H. hoevenii varies depending on the fish condition.
For example, the characteristic diagonal narrow black saddles are
seen when the coloration of body is paler (photos A–C). When
the coloration is darkened, the diagonal narrow beige or pale
brown saddles may be seen (photos D–F) as in H. melanurus;
even in this case, its slender body readily differentiates H. hoevenii from H. melanurus. The large male with nuptial coloration
has the largely yellow dorsal fins (photo F).

C

diagonal barred pattern on body

D

black spot at upper part
of caudal-fn abse

F

E

461

A) One of CTU-P specimen (Sóc Trăng, Vietnam, aquarium photo: KS); B and C) CTU-P 4693 [photo: KS (B) and LXT (C)]; D) CTU-P 2455 (photo: LXT); E) CTU-P 1695 (photo: LXT); F) CTU-P 3151 (photo: LXT)

A

GOBIIDAE
young

Gobiidae, indet. gen. & sp.
Family: Gobiidae (FC: 460)
Size: 2.7 cm SL (CTU-P 2324).
Distribution: Mekong Basin in Vietnam; Singapore.
Notes: A small species of gobies, found in brackish estuaries
and adjacent swamps and creeks; it is not common, and is occasionally collected from small, shallow creeks with mud bottoms in
mangrove areas of the Vietnamese Mekong. It is an undescribed
species, to be described by H. K. Larson and us.
This goby is superficially similar to some species of Pseudogobius (pp. 454–459) and Eugnathogobius (pp. 463–467), but
has a distinctive transverse pattern of sensory-papillae rows on
the cheek (vs. no transverse rows of sensory papillae on the cheek
in the latters). A row of intermuscular spots of meanophores
along the ventral profile of the tail are restricted to the caudal
peduncle (vs. may also be along anal-fin base in Pseudogobius
and Eugnathogobius found in the Mekong).

E

C

male

D

female

male

snout
rounded

no black intermuscular spot
above anal-fin base (see text)
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female

F

female

G female

B

transverse rows of sensory
papillae on cheek (its examination
needs stain and magnification)

H

male

A) One of CTU-P specimen (Sóc Trăng, Vietnam, aquarium photo: KS); B) CTU-P 5372 (aquarium photo: KS); C) CTU-P 2155 (photo: LXT); D and E) CTU-P 2274 (photo: LXT); F and H) CTU-P 2301 (photo: LXT); G) CTU-P 2149 (photo: LXT)

A

GOBIIDAE
A

Eugnathogobius microps Smith, 1931
Family: Gobiidae (FC: 460)
Size: 2.65 cm SL (Larson, 2009: 140).

Notes: A small species of gobies, found in brackish estuaries and
adjacent freshwater areas; it is not common, and is occasionally
dredged from tidal estuaries of large rivers of the Vietnamese
Mekong. The photographed specimens shown here were picked
up from amongst mixture of numerous brackish-water fishes,
caught by small set nets (or bag nets).
Eugnathogobius is superficially similar to some other smallsized estuarine goby genera, e.g., Pseudogobius (pp. 454–459)
and Pseudogobiopsis (pp. 468–469). The general appearance is
varied, and, in some species, gobies of Eugnathogobius may be
difficult to be distinguished particularly from Pseudogobiopsis
without a close examination of the head details on the basis of
the preserved specimens. On the limits of the genera of these
gobies, we tentatively follow Larson (2009), who recognized
Calamiana as a junior synonym of Eugnathogobius. Huang et al.
(2014a) subsequently re-classified the Larson's Eugnathogobius
into 4 distinct genera (viz., Calamiana, Eugnathogobius, Pseudogobiopsis, and Wuhanlinigobius) based on their molecular and
molphological analyses, but the taxon sampling for their analyses
of the group was yet far from complete (see "Notes" of E. polylepis, p. 465).
Of 9 species of Eugnathogobius sensu Larson (2009), we
collected 6 species from the Mekong Delta during our field
surveys in 2007–2013: E. illotus, E. kabilia, E. microps, E.
polylepis, E. siamensis, and E. variegatus. All of these are shown
in this book. Rainboth et al. (2012) listed 9 species of Eugnathogobius in their book of the fishes of the "Greater Mekong
Ecosystem," but at least 2 of these appear to be of Pseudogobiopsis (see "Notes" of Pseudogobiopsis oligactis and Pseudogobiopsis sp., pp. 468–469). They showed the photographs of E.
microps and E. siamensis from Minh Hải in the Mekong Delta;
the Mekong records of remaining 5 species they listed (viz., E.
illotus, E. kabilia, E. mindra, E. polylepis, and E. variegatus)
were not evidenced at then.
Eungathogobius microps, the type species of the genus, is
readily distinguished from the other congeners by its small eyes
("microps" means "small eye" in the Greek) and broad interorbital space. It is a small and stocky goby with the characteristic "face," which never makes confusing the species with the
other Mekong gobies.

B

C
eye small

D

A, D, E, and F) CTU-P 1526 (photo: LXT); B) CTU-P 1527 (photo: LXT); C) CTU-P 2526 (photo: LXT)

Distribution: Mekong Basin in Vietnam; central and peninsular Thailand.

interorbital space wide

E

head depressed

F
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GOBIIDAE

Eugnathogobius variegatus (Peters, 1868)

B

Family: Gobiidae (FC: 460)
Size: 3.7 cm SL (Larson & Lim, 2005: 78, as Calamiana variegata).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A small species of gobies, found in brackish estuaries
and adjacent freshwater swamps and creeks; it is fairly common
at shallow mud bottoms of mangrove areas in the Vietnamese
Mekong.
Its pale gray or beige body with black speckles may make
it confusing with the species of Pseudogobius (pp. 454–469)
rather than the congeners, although its snout is not rounded as
in Pseudogobius. Scales on the body and predorsal area of E.
variegatus are much smaller than those of species of Pseudogobius. Eugnathogobius variegatus has a characteristic L-shaped
black line on the upper part of the cheek, which appears to
be useful in the identification of this species amongst the
Mekong gobies. Similar marking is also found in Acentrogobius
viridipunctatus (p. 435), which has much deeper and larger body
(attaining more than 10 cm SL), less conspicuous and fewer
black speckling along lateral side of the body, and many small
bright-greenish spots on body when alive.
Eugnathogobius variegatus has a single row of compressed
teeth on the upper jaw (Larson, 1999: fig. 13). Although this
peculiar dentition may be related with the food habits of the
species, the ecological aspect of E. variegatus in detail is yet
poorly known (as in many other small mangrove gobies).

C

D

E

L-shaped black line
below eye (see text)

large dusky spot, tinged with blue, at
rear part of first dorsal fin

G
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body page gray, with numerous, minute
irregularly-shaped dusky spots/dots

F

A) CTU-P 4716 (aquarium photo: KS); B) one of CTU-P specimen, Bạc Liêu, Vietnam (aquarium photo: KS); C and G) CTU-P 3324 (photo: LXT); D) CTU-P 2208 (photo: LXT); E and F) CTU-P 2156 (photo: LXT)

A

GOBIIDAE
Eugnathogobius illotus (Larson, 1999)
Family: Gobiidae (FC: 460)
Size: 4.5 cm SL (Larson & Lim, 2005: 77, as Calamiana
illota).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A small species of gobies, found in brackish estuaries
and mangrove areas; it is not common, and occasionally collected
from small, shallow swamps with mud bottoms in mangrove
areas of the Vietnamese Mekong. The specimen shown here was
collected from Hà Tiên in Kiên Giang Province, the westernmost
of the Mekong Delta in Vietnam. A few additional specimens
were collected from the Phú Quốc Island, off northwest coast of
Kiên Giang.
Eugnathogobius illotus can be distinguished from the other
Mekong congeners by having 2 or 3 bold irregular black bands
across its snout and cheek. Larson (1999: 265), who named
the species "illota" (a Latin adjective, meaning "unwashed"
or "dirty"), noted that these black markings give "the fish the
appearance of having an unwashed, smudged face (this species
is known colloquially to the author as the "dirty-face goby")."

2–3 bold, diagonal black bands
on cheek and snout

Family: Gobiidae (FC: 460)
Size: 3.15 cm SL (Larson, 200: 143).

CTU-P 4056 (photo: LXT)

Eugnathogobius polylepis (Wu and Ni, 1985)
body page gray or beige dorsally, with numerous
minute irregularly-shaped dusky spots/dots

Notes: A small-sized species of gobies, found in brackish estuaries and adjacent shallow coastal waters. This goby appears to
be uncommon in the Mekong; during our field surveys in 2007–
2013, we could collect only a single specimen (CTU-P 4624)
from Sóc Trăng, Vietnam. Unfortunately the Mekong specimen
was not photographed when alive or freshly-collected. The
specimen shown here was collected from the Phú Quốc Island,
off the western coast of southern Vietnam.
Huang et al. (2014a) described the new genus Wuhanlinigobius for this species and an additional, similar-looking new
species, W. malayanus (known from Malaysia). According to
Huang et al. (2014a), W. malayanus can be distinguished from W.
polylepis by having the following characters: 56–59 longitudinal
scales (vs. 47–50 in W. polylepis), 23–29 predorsal scales (vs.
0–19); no black lines on the caudal fin (vs. 3–5 vertical black
lines on caudal fin). The Mekong and Phú Quốc specimens agree
well with the distinguishing characters of W. polylepis (rather
than W. malayanus) given by Huang et al. (2014a). We, however,
tentatively assign the species to Eugnathogobius (as done by
Larson, 2009). Namely, we do not entirely follow Huang et al.
(2014a) here, because their molecular analysis appears to be
premature; the taxon sampling for their analyses was far from
complete for re-classifying these small-sized mangrove gobies
(e.g., Eugnathogobius, Hemigobius, Mugilogobius, Pseudogobiopsis, and Pseudogobius). Particularly, in their molecular analyses, they merely analyzed a single species each for Brachygobius/Calamiana/Pandaka/Pseudogobiopsis and none for Eugnathogobius.
Eugnathogobius polylepis is readily distinguished from the
other Mekong gobies by its slender body and minute scales. A
thin reddish orange line on the lower lip is also characteristic.
Some species of Mugilogobius (e.g., M. rambaiae, p. 451) fairly
resemble E. polylepis, but the body of the former is shorter.

Non-Mekong specimen, CTU-P 4313 (Phú Quốc Island, Vietnam, photo: LXT)

Distribution: Mekong Basin in Vietnam; Western Pacific.

reddish orange
line on lower lip

body slender

scales minute
(see text)
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GOBIIDAE
female

2 black lines on head through eye

diagonal black bar behind
pecroral-fin base

2 black spots at caudal-fin base

each scale with a
narrow bar or spot

Eugnathogobius kabilia (Herre, 1940)

B

male

C

young male

D

female

Family: Gobiidae (FC: 460)
Size: 4.7 cm SL (Larson, 2009: 136).
Distribution: Mekong Basin in southern Cambodia, and Vietnam; Western Pacific.
Notes: A small-sized species of gobies, found in brackish estuaries and adjacent freshwater swamps and creeks; it is fairly
common (for the genus) at shallow mud bottoms of mangrove
areas in the Vietnamese Mekong.
Eugnathogobius kabilia represents a distinctive sexual dimorphism, as in some other congeners (e.g., E. siamensis, next
page); the adult male has enlarged jaws (extending posteriorly
well beyond a vertical line through the posterior margin of the
eye), whereas this is not true of the females and young specimens.
The large male sometimes shows an orange red caudal fin, as its
nuptial coloration (see photos B and F). The other characters that
are useful for the identification of this species are: each scale with
a fine dusky bar or spot; dusky dots (not large spots/blotches) on
dorsal-fin rays; 10–19 predorsal scales; usually 2 black stripes on
the head; no sensory canals or associated pores on the head.

F

male

caudal fin orange
red in large male

E

male

G female
jarws much larger (extending
posteriorly well beyond a vertical
line through posterior margin of
eye) in male than in female
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A) CTU-P 5376 (aquarium photo: KS); B, E, and F) CTU-P 826 (photo: LXT); C) CTU-P 4372 (photo: LXT; D) CTU-P 3535 (photo: LXT); G) CTU-P 827 (photo: LXT).

A

GOBIIDAE

Eugnathogobius siamensis (Fowler, 1934)

B

Family: Gobiidae (FC: 460)
Size: 3.6 cm SL (Larson, 2009: 148).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A small-sized species of freshwater goby, found in shallow waters of slow-flowing rivers in the Mekong. The underwater
photograph shown above (A) was taken at a small freshwater
stream (at a non-Mekong basin) in Koh Kong, western Cambodia.
Eugnathogobius siamensis is similar to, and easily confused
with, Pseudogobiopsis oligactis (next page). Eugnathogobius
siamensis has, however, a relatively short and deep body (vs.
more slender in P. oligactis), subcylindrical head (vs. somewhat
flattened), vertical bars or zigzag lines of minute brown spots
on the caudal fin (vs. vertically oriented rows of minute brown
spots on the caudal fin), and no preopercular pores (vs. 3
preopercular pores) (Larson, 2009).
Eugnathogobius siamensis of Vidthayanon (2008: 223, fig.
311) and Eugnathogobius sp. 2 of Rainboth et al. (2012: 105,
pl. 106, fig. 2212) are likely re-identified as P. oligactis (p. 468).

C

D

male

body short and deep

F

male

preopercular canals
and pores absent

E

vertical bars or zigzag lines
of minute brown spots on
caudal fin

female

jarws larger in male
than in female
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A) Underwater photograph (fish not collected, Vĩnh Long, Vietnam, photo: KS); B, D, and F) CTU-P 3668 (photo: LXT); C) CTU-P 3763 (photo: LXT); E) non-Mekong fish, CTU-P 4511 (Phú Quốc Island, Vietnam, photo: LXT).

A

A small brackish-water creek in Vĩnh Long, Vietnam, where Pseudogobius oligactis and Eugnathogobius
siamensis were collected together (photo: KS)

GOBIIDAE

Pseudogobiopsis oligactis (Bleeker, 1875)

A

Family: Gobiidae (FC: 460)
Distribution: Mekong Basin in Thailand, Cambodia, and Vietnam; South and Southeast Asia from India to Indonesia (eastwards
to Sulawesi).
Notes: A small-sized species of freshwater gobies, found
in shallow waters of slow-flowing rivers in the Mekong; it is
common in freshwater areas of lower reaches, but is barely or
not seen at all in brackish estuaries. A photograph above shows
a habitat in Vĩnh Long of Vietnam, where some specimens
of Pseudogobiopsis oligactis (including a specimen shown
in photo C) and a similar-looking Eugnathogobius siamensis
(photo C of p. 467) were collected together. Larson (2009: 162)
noted that Pseudogobiopsis oligactis inhabits fast-flowing hill
streams, out of the current.
Regarding the limits of the similar-looking genera Pseudogobiopsis and Eugnathogobius, we tentatively follow Larson
(2009) (see also "Notes" of E. microps, p. 463), who recognized the following 4 species in the genus: P. festivus, P.
oligolepis, P. paludosus, and P. tigrellus. Of these, only a single
species P. oligactis is known from the Mekong, as well as an
undescribed species shown in the next page.
Pseudogobiopsis oligactis is easily confused with Eugnathogobius siamensis (p. 467) due to the similar coloration
of their head and body. Pseudogobiopsis oligactis can be
distinguished in having relatively slender body (vs. stockier in
E. siamensis), somewhat flattened head (vs. subcylindrical),
vertically oriented rows of minute brown dots on the caudal fin
(vs. vertical bars or zigzag lines), and 3 pores of preopercular
canal (vs. pores are absent) (Larson, 2009).
Eugnathogobius siamensis of Vidthayanon (2008: 223, fig.
311) and Eugnathogobius sp. 2 of Rainboth et al. (2012: 105,
pl. 106, fig. 2212 are likely re-identified as P. oligactis.
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B

C

D

head depressed

E

3 preopercular pores

vertical rows of minute
brown dots on caudal fin

A) One of UNMF specimens (photo: KS); B) CTU-P 3764 (photo: LXT); C–E) alcohol preserved specimen, one of CTU-P 3875 (photo: KS)

Size: 4.1 cm SL (Larson, 2009: 157).

GOBIIDAE
A

male

Pseudogobiopsis sp.

B

male

C

female

Family: Gobiidae (FC: 460)
Size: 1.9 cm SL (CTU-P 5195).
Notes: A putative undescribed species, found in brackish estuaries in the Vietnamese Mekong; it will be described by H. K.
Larson and us. "Eugnathogobius sp. 1" of Rainboth et al. (2012:
105, pl. 106, fig. 2211) appears to be conspecific.
The present assignment of this species to Pseudogobiopsis
(rather than to the similar-looking Eugnathogobius) is merely
preliminary. Since this species has 17 segmented caudal-fin
rays and a sensory-papilla row at the posteroventral part of
the cheek following the preopercular margin, this agrees well
with the diagnostic characters of Pseudogobiopsis (rather than
Eugnathogobius) given by Larson (2009). Like 2 of 4 species
of Pseudogobiopsis recognized by Larson (2009), this species
lacks preopercular canal and associated pores.
This species is similar to Eugnathogobius siamensis (p. 467)
in general appearance in particular the stocky body, but clearly
differs in coloration; namely, Pseudogobiopsis sp. has no distinct
barred pattern on the caudal fin (vs. present in E. siamensis) and
a dark brown or grayish body, usually with 5 faint beige saddles
(vs. pale gray, pale yellow or beige body, with 5 dusky saddles).
Dorsal, anal and caudal fins of large male are tinged with red,
like some species of Eugnathorobius.

F

male

a black spot between 5th &
6th spines of 1st dorsal fin

D

no distinct barred
pattern on caudal fin

male

Body dark brown
or dark gray, usually
with 5 beige saddles

No preopercular pores

E

female
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A, B, D, and F) CTU-P 5195 [photo: KS (A and F) and HVM (B and D)]; C and E) CTU-P 5379 (photo: HVM)

Distribution: Mekong Basin in Vietnam.

GOBIIDAE

Stenogobius mekongensis Watson, 1991

B

male

C

male

Family: Gobiidae (FC: 460)
Size: 8.1 cm SL (CTU-P 387).
Distribution: Mekong Basin in southern Cambodia and Vietnam.
Notes: A medium-sized species of gobies, found in lower
reaches of large rivers; it is commonly trawled in the Mekong
Delta. Vidthayanon's (2008: 227, fig. 318) "Stenogobius mekongensis" is mis-identification of a species of Oligolepis [see "Notes"
of Oligolepis sp. (cf. jaarmani), next page], although he showed
a freshly-collected photograph of true S. mekongensis (with no
caption) in the frontcover of the book.
Fishes of Stenogobius have a relatively elongated body and
a compressed head, and they are readily distinguished from the
other similar-looking genera in the Mekong (e.g., Oligolepis
and Oxyurichthys) by having some finger-like fleshy flaps on
shoulder girdle (see photo D). This character is also found in
the other gobiid genus Awaous (not yet recorded plausibly from
the Mekong) and some Mugilogobius (see, e.g., Larson, 2001:
16). Note that the gobies of Awaous has not yet been recorded
plausively from the Mekong, and the record of Awaous grammepomus from the Cambodian Mekong Rainboth (1996b: 202)
needs confirmation; subsequently he did not include the Mekong
record of this species in his book of the "Greater Mekong
Ecosystem" (Rainboth et al., 2012). On the other characters
of Oligolepis, Oxyurichthys, and Stenogobius, see "Notes" of
Oligolepis sp. (cf. jaarmani) (next page).
Stenogobius mekongensis is the only known species of the
genus from, and appears to be confined to, the Mekong Delta.
Identification of Stenogobius ophthalmophorus shown by Rainboth et al. (2012: 106, pl. 108, fig. 2251) from the Mekong Delta
in Vietnam needs confirmation based on the voucher specimen.
In his taxonomic review of Stenogobius, Watson (1991) indicated
that S. ophthalmophorus is known from east coast of Vietnam (Nha
Trang), Taiwan, Japan, the Philippines, and western Indonesia.
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faint dusky bar
below eye

faint lunate dusky
bars on body (may
be indistinct)

D
some finger-like
fleshy flaps on
shoulder gircle

E

female

A) Marketed fish, not preserved (Cần Thơ, Vietnam, photo: KS); B) CTU-P 3634 (photo: LXT); C) CTU-P 1956 (photo: LXT); D) specimen not preserved (Cần Thơ, Vietnam, photo: KS); E) CTU-P 692 (photo: LXT)

A

GOBIIDAE
Oligolepis sp. (cf. jaarmani)
Family: Gobiidae (FC: 460)

A

Size: 6.5 cm SL (CTU-P 1419).
Distribution: Mekong Basin in southern Cambodia and Vietnam.

scales on side of nape
extending anteriorly
to a vertical through
posterior margin of
B
preopercle

very short eye bar

no finger-like fleshy
flap on shoulder
girdle

2nd dorsal fin with
I, 10 rays

C

black dorsal margin
of caudal fin

male

bright blue sheen on
side of trunk when alive
or freshly-collected

D female

black spot at middle
of caudal-fin base

E

Non-Mekong specimen of Oligolepis acutipennis (Ryukyu Islands, Japan, photo: KS)
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A–C) CTU-P 5192 (photo: HVM); D) CTU-P 3649 (photo: LXT); E) some of CTU-P collection, just after collected (Cần Thơ, Vietnam, photo: KS)

Notes: A medium-sized species of gobies, found in the lower
reaches of turbid brackish-water rivers, mangrove creeks, and
adjacent freshwater areas; it is commonly seen amongst fishes
collected by small trawl nets in the Mekong Delta of Vietnam.
Vidthayanon (2008: 227, fig. 318) mis-identified this goby as
Stenogobius mekongensis (see "Notes" of S. mekongensis, left
page).
Gobies of Oligolepis are superficially similar to Stenogobius
(left page) and Oxyurichthys (next page), but lack the finger-like
fleshy flaps on the shoulder girdle (vs. present in Stenogobius)
and the cutaneous ridge along the predorsal midline (vs. present
in many species of Oxyurichthys). Posterior oculoscapular and
preopercular canals are found on head of Oligolepis and Stenogobius, but Oxyurichthys lacks both of these canals; and, teeth
of upper jaw are arranged in 2 or more rows in Oligolepis and
Stenogobius, whereas a single row in Oxyurichthys (except for
a single South African species Oxyurichthys keiensis) (Pezold,
1991; Watson, 1991; Pezold & Larson, 2015).
During our field surveys in 2007–2013, we collected only a
single species of Oligolepis shown here. This species is somewhat
similar to a common Indo-West Pacific congener Oligolepis
acutipennis (see photograph of a non-Mekong specimen, below).
Actually, the photographed specimens, identified based on the
Mekong specimens as O. acutipennis by Rainboth et al. (2012,
pl. 106, fig. 2223) and Tran et al. (2013: 146), are identical
with the Mekong species shown here. The Mekong species can
be distinguished from O. acutipennis by having: scales on the
side of the nape extending anteriorly to a vertical line through
the posterior margin of the the preopercle (vs. not or barely
extending anteriorly above the operculum); a very short vertical
bar below the eye, not reaching the upper jaw (vs. extending
beyond a horizontal line through the posterior corner of the lips);
quite obscure or no longitudinal series of blackish spots on the
midlateral body (vs. the spots are usually conspicuous); a black
dorsal margin of the caudal fin (vs. dorsal margin of caudal fin not
black). The coloration resembles the other congener Oligolepis
jaarmani (H.K. Larson, pers. comm.), known only from New
Guinea (see color photograph of O. jaarmani shown in Allen
et al., 2008: 173), rather than O. acutipennis. Further detailed
comparison with the New Guinean O. jaarmani is needed to
identify the Mekong species. Note that we could not confirm any
voucher specimens of O. acutipennis from the Mekong, during
our field surveys in 2007–2013.

GOBIIDAE
Oxyurichthys microlepis (Bleeker, 1849)
Family: Gobiidae (FC: 460)
Size: 9.5 cm SL (Pezold & Larson, 2015: 41).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

no thread-like tentacle
on top of eye

black dot on each
scales of dorsum

dorsal-fin rays I, 12

anal-fin rays I, 13
all scales on body cycloid

CTU-P 4932 (photo: LXT)

Notes: A medium-sized species of gobies, found in brackish
estuaries and adjacent shallow coastal marine waters. The
photographed specimen shown here, in addition to the other
10 specimens, was found at a fish market in Bến Tre, Vietnam,
together with several estuarine fishes, e.g., Sillago sihama (p.
371), Acanthopagrus pacificus (p. 370), Leiognathus equulus (p.
389), and Brachyamblyopus brachysoma (p. 484).
Taxonomy of Oxyurichthys, largely known from the IndoPacific region (except for the single species, O. stigmatophorus,
from western Atlantic), was reviewed by Pezold & Larson
(2015) and Larson & Pezold (2016), who recognized 12 species
as being valid. Subsequently Shibukawa et al. (2016) reported 4
undescribed species from the Japanese waters, and resurrected
Oxyurichthys saru, which was regarded as a junior synonym
of O. auchenolepis by Pezold & Larson (2016), as valid; total
number of species of Oxyurichthys is thus 17 in the world.
Species of Oxyurichthys can be divided into two subgroups:
one has a short thread-like tentacle on top of eye, whereas the
other lacks it; some species have a small nob or callus, that does
not form a distinct tentacle (Pezold & Larson, 2015), and are
assigned to the latter here. Oxyurichthys microlepis is one of 3
species with no ctenoid scales on the body (namely, all scales are
cycloid) of the latter subgroup (Pezold & Larson, 2015); the other
two species are O. takagi (having 18–21 pectoral-fin rays vs. 20–
24, usually 22 in O. microlepis) and O. zeta (having a large black
blotch on the posterior part of the first dorsal fin vs. no large black
blotches). A black dot on each scale on the dorsum of the body is
also characteristic for O. microlepis (vs. absent in O. takagi and O.
zeta). See also "Notes" of Oxyurychthys tentacularis, below.

Oxyurichthys tentacularis (Valenciennes, 1837)
Family: Gobiidae (FC: 460)
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of gobies, found in inshore
waters and brackish estuaries. Rainboth (1996b) listed this goby
in his book of the Cambodian Mekong, but Pezold & Larson
(2015) disputed the record. His subsequent book of fishes of the
"Greater Mekong Ecosystem" (Rainboth et al., 2012) merely
showed two records of this goby from Vietnamese waters outside
of the Mekong. The photographed specimen shown here was
trawled from brackish estuary of Co Chien River, a distributary of
the Mekong, in Trà Vinh, Vietnam. It represents the first reliable
record of the species from the Mekong. Note that Rainboth et
al. (2012) listed 5 species of Oxyurichthys (O. auchenolepis, O.
microlepis, O. ophthalmonema, O. papuensis, and O. tentacularis) from their Greater Mekong Ecosystem, but did not provide
any definitive records from the Mekong; the line drawing of O.
tentaculatus shown by Rainboth (1996b: 206), reproduced from
the Philippines specimen given by Herre (1927, pl. 20, fig. 3),
appears to be misidentification of O. cornutus, which is not yet
known from the Mekong.
This is one of 5 species of Oxyurichthys with a distinct threadlike tentacle on top of the eye (see "Notes" of O. microlepis,
above); the others are O. cornutus, O. paulae, and O. ophthalmo-
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second dorsalfin rays I, 12

anal-fin rays I, 13

scales on body cycloid anteriorly,
ctenoid posteriorly
thread-like tentacle
on top of eye

constriction on dorsal
margin of upper lip barely
or not developed

nema, and O. uronema. It has, e.g., a distinct cutaneous crest
along the predorsal midline (vs. undeveloped in O. paulae and O.
uronema) and none or barely developed constriction on the dorsal
margin of the upper lip at premaxillary symphysis (vs. developed
in O. cornutus, and O. paulae) (Akihito, 1972; Pezold & Larson,
2015).

CTU-P 1069 (photo: LXT)

Size: 10.0 cm SL (CTU-P 1069).

GOBIIDAE
Oxuderces nexipinnis (Cantor, 1849)
Family: Gobiidae (FC: 460)

A

Size: 8.06 cm SL (Jaafar & Parenti, 2017).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Apocryptodon madurensis (Bleeker, 1849)

B

long and slender fanglike teeth on jaws

head depressed

C

dorsal fins
continuous

A) CTU-P 4884 (photo: LXT); B and C) CTU-P 1706 (photo: LXT)

Notes: A medium-sized species of gobies, found in brackish
estuaries and adjacent areas. Vidthayanon (2008: 234) indicated
Oxuderces nexipinnis (as Oxuderces dentatus) as "Locally common in the markets," although we could not see any specimens of
the species in the markets in/around the Mekong Delta in Vietnam
during our surveys in 2007–2013. Actually the species appears to
be less common in this area, but sometimes collected from very
shallow waters around mudflats in the Vietnamese Mekong (e.g.,
Bạc Liêu, Bến Tre, Trà Vinh, Sóc Trăng provinces).
In his review of the mudskippers and allies, Murdy (1989)
recognized 2 species in Oxuderces: O. dentatus and O. wirzi.
Jaafar & Parenti (2017), however, regarded O. wirzi as a species
of Apocryptodon (see also "Notes" of Apocryptodon madurensis, below), and resurrected O. nexipinnis that was treated as
a junior synonym of O. dentatus by Murdy (1989) as valid. Note
that Oxuderces dentatus is confined to Chinese waters (Jaafar &
Parenti, 2017), and is not expected to be found in the Mekong;
namely, previous records of O. dentatus from the Mekong were
most likely based on misidentifications of O. nexipinnis.
The combination of its flattened head, single (continuous)
long-based dorsal fin, large mouth extending posteriorly well
beyond a vertical line through the eye, and long and slender
fang-like teeth on jaws readily distinguishes O. nexipinnis from
the other Mekong gobies.

A

Family: Gobiidae (FC: 460)
Size: 6.4 cm SL (CTU-P 3121)
Distribution: Mekong Basin in Vietnam; Western Pacific.

B

uuper jaw protruding
anteriorly beyond
lower jaw

C

D

distinct black spot at distal
part of first dorsal fin
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A and B) CTU-P 4655 [photo: KS (A) and LXT (B)]; C and D) CTU-P 3121 (photo: LXT)

Notes: A medium-sized species of gobies, found in brackish
estuaries and adjacent areas with soft mud bottoms. Due to
the taxonomic confusion of the genus, both the identification
and distribution of the Mekong species undoubtedly needs
verification.
In his review of the mudskippers and allies, Murdy (1989)
recognized 2 species in Apocryptodon: A. madurensis and A.
punctatus; the former is found in subtropical and tropical regions
of the Indo-West Pacific, whereas the latter is confined to East
Asian waters. Jaafar & Parenti (2017) subsequently re-classified
A. wirzi, considered as a species of Oxderces by Murdy (1989),
to Apocryptodon.
The present identification of the Mekong species is highly
tentative. During our field surveys in 2007–2013, we could collect
several specimens of a single species of Apocryptodon with a
conspicuous black spot at the distal part of the first dorsal fin from
the Vietnamese Mekong. In his book of fishes of the Mekong
Delta, Vidthayanon (2008: 231, fig. 324) showed a species with
numerous black dots on the body. We also examined a specimen
from Gulf of Thailand, similar to the Vidthayanon's (2008)
fish, and concluded that it is not conspecific with our Mekong
species. Nevertheless, both of these species can be identified as
A. madurenis of Murdy (1989), which thus appears to comprise
more than a single species. Murdy (1989) listed 8 nominal species
in the synonym list of A. madurensis; E.O. Murdy and us are
undergoing clarification of the identification of this Mekong
species.

GOBIIDAE

Boleophthalmus boddarti (Pallas, 1770)

B

Family: Gobiidae (FC: 460)
Size: 13.5 cm SL (Larson & Lim, 2005: 73).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively large-sized species of mudskippers, found
on exposed mudflats in brackish estuaries and adjacent waters;
it is one of the most common species of mudskippers in the
region, which is commonly seen in/around mangrove areas of
the Vietnamese Mekong. Like the other typical mudskippers
(e.g., Periophthalmodon and Periophthalmus), it usually crawls,
skips, and sometimes jumps around watersides of exposed
mudflats during the low-tide hours. Live fish are commonly sold
at local markets in the Mekong delta of Vietnam (photo G).
Boleophthalmus resembles Periophthalmodon and Periophthalms in general appearance, but always has 5 spines of the first
dorsal fin (vs. 4–17 spines in the other 2 genera), 24–28 rays of
second dorsal fin (vs. 10–14 rays), 24–27 anal-fin rays (vs. 9–14
rays), and a pair of enlarged canine-like teeth at the inner side
of the anteriormost area of the lower jaws (vs. enlarged caninelike teeth are absent on the lower jaws) (Murdy, 1989). See also
"Notes" of Scartelaos histophorus, next page.
Boleophthalmus boddarti is hitherto the only known species
of the genus in the Mekong. Rainboth et al. (2012: 106) also
listed B. pectinirostris in their book of the fishes of their "Greater
Mekong Ecosystem," it was based on Orsi (1974), a checklist
of freshwater fishes of Vietnam giving no detailed localities.
Boleophthalmus pectinirostris is the East Asian species (Murdy,
1989; Jaafar & Parenti, 2017), but is also known from peninsular
and eastern Malaysia and Sumatra (Murdy & Jaafar, 2017). The
record of the species from the Mekong needs to re-check based
on its voucher specimen.

G
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C

young

D

a pair of canineliketeeth at inner side of
anteriormost of lower jaws

numerous broght blue
dots on gead and body

E

several diagonal
black bars on body

F

young

A) Aggregation on a mudflat, not collected (Cà Mau, Vietnam, photo: KS); B) CTU-P 4714 (photo: LXT); C) CTU-P 1198 (photo: LXT); D and E) CTU-P 1197 (photo: LXT); F) CTU-P 2212 (photo: LXT); G) marketed fish, not preserved (Tra Binh, Vietnam, photo: KS)

A

GOBIIDAE

Scartelaos histophorus (Valenciennes, 1837)

A) A small young on mudflat, not collected (Bac Lieu, Vietnam, photo: KS); B–D) CTU-P 3361 (photo: LXT); E) CTU-P 1179 (photo: LXT)

A

B

Family: Gobiidae (FC: 460)
Size: 10.5 cm SL (Larson & Lim, 2005: 147).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively large-sized species of mudskippers, found
on exposed mudflat in brackish estuaries and adjacent waters; it is
sometimes seen at extensive mudflats of the Vietnamese Mekong.
The fish shown in the photo A is a small young, photographed at a
mudflat in Bạc Liêu (shown in photograph below).
Scartelaos is readily distinguished from the other typical
mudskipper genera (e.g., Boleophthalmus, Periophthalmodon,
and Periophthalmus) by its elongated body and short barbels on
the ventral surface of the head. Like Boleophthalmus, it has 5
spines of the first dorsal fin, long-based second dorsal and anal
fins, and a pair of englarged canine-like teeth at the inner side of
the anteriormost area of the lower jaws. Scartelaos histophorus
is the only known species of the genus in the Mekong.

C

short barbels on ventral
surface of head

D

first dorsal fin elongate
and falcate in adult

E

A mudflat at Bac Lieu, Vietnam, where one of the photographed fish (A)
was found (photo: KS)

body elongate
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GOBIIDAE
Periophthalmodon septemradiatus (Hamilton,

Size: 8.6 cm SL (Murdy, 1989: 29).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of mudskippers, found on
exposed mudflats in brackish estuaries; it is fairly common in/
around mangrove areas of the Vietnamese Mekong, but, during
our surveys in 2007–2013, we did not see this species in the
local markets.
Periophthalmodon quite well resembles Periophthalmus in
general appearance, and can be distinguished from the latter
by having 2 rows of teeth on the upper jaw (vs. a single row
in Periophthalmus) and a black stripe from the eye to caudal
peduncle (Murdy, 1989). Note that the color of the body is
slightly changed depending on the fish condition, and the black
stripe may be indistinct in darkened-colored individuals.
Three species are known in Periophthalmodon, of which 2
are found in the Mekong. Periophthalmodon septemradiatus
is a relatively small-sized species in the genus [the other 2
congeners reach 21 cm SL (Murdy, 1989)], and differs in having
12–15 (usually 13 or 14) pectoral-fin rays (vs. 15–17 in the
others), completely scaled isthmus (vs. naked), and separated
pelvic fins (vs. united medially into a disc) (Murdy, 1989).
Males showing courtship behavior (not given in this book)
represent a peculiar metallic-blue coloration of the body; in the
males with such an appearance, the ground color of the body
turns to be blackened, and a vivid blue spot on each scale appears
to be enlarged (see photographs of males in Ayeyarwady River of
the Myanmar, given in Onishi, 2013: 206).

A

male

B

young

C

D

10–15 spines of first dorsal
fin in adult male (whereas
5–10 in adult female)

male

bright blue spot on each scales
(vivd at least in adult male)
female

Periophthalmodon schlosseri (Pallas, 1770)
Family: Gobiidae (FC: 460)
Size: 21.0 cm SL (Murdy, 1989: 28).

usually 13–14 pectoral-fin rays

Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A large-sized species of mudskippers, found on exposed
mudflats in brackish estuaries; it is common in/around mangrove
areas of the Vietnamese Mekong, and the live fish is sometimes
sold at the local markets.
This is one of 2 large-sized species of the genus (see "Notes"
of Periophthalmodon septemradiatus, above), and is thus called
"Giant mudskipper" as its English name; the other large species,
Periophthalmodon freycineti, is confined to the Philippines,
eastern Indonesia, southern Papua New Guinea, and northern
Australia (Murdy, 1989; Murdy and Jaafar, 2017), and is not
expected to be from the Mekong.

pelvic fins separated

A

black stripe from eye to caudal peduncle
(true of all Periophthalmodon, see text
of P. septemradiatus, above)

C
B

16–19 pectoral-fin rays

pelvic fins united medially
2 rows of teeth on upper jaw (true of Periophthalmodon,
see text of P. septemradiatus, above)
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A) CTU-P 3142 (photo: LXT); B) CTU-P 1394 (photo: LXT); C) a large female (not collected)
on exposed mud bottom at mangrove area (Bến Tre, Vietnam, photo: KS)

Family: Gobiidae (FC: 460)

A) A large fissh (not collected) on exposed mud bottom at mangrove area (Sóc Trăng, Vietnam, photo: KS); B) CTU-P 1266 (photo: LXT); C) CTU-P 5202 (photo:
HVM); D) CTU-P 849 (photo: LXT)

1822)

A

female (above) and male (below)

Periophthalmus gracilis Eggert, 1935
Family: Gobiidae (FC: 460)

B

male

C

female

large black spot
at rear part of first
dorsal fin

Size: 4.5 cm SL (Murdy, 1989: 37).
Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A small-sized species of mudskippers, found on exposed
mudflat in brackish estuaries; it is common in/around mangrove
areas of the Vietnamese Mekong, but, during our surveys in
2007–2013, we did not see this species in the local markets (probably less-esteemed as food fish due to its small size).
Periophthalmus quite well resembles Periophthalmodon in
general appearance, and can be distinguished from the latter by
having only a single row of teeth on the upper jaw (vs. 2 rows
in Periophthalmus) (Murdy, 1989). Periophthalmus is the most
species-rich genus of mudskippers, comprising 19 species from
the Indo-West Pacific and eastern Atlantic Ocean. During our
field surveys in 2007–2013, we collected 3 species from the
Vietnamese Mekong: P. chrysospilos, P. gracilis, and P. variabilis.
Of these, P. gracilis is the smallest species; it is easily identified
based on its numerous white vertical lines on the body and a large
black spot at the rear part of the first dorsal fin. See also "Notes"
on P. chrysospilos, next page.

Periophthalmus variabilis Eggert, 1935

many white vertical
lines on body

pelvic fins separated

A

B

Distribution: Mekong Basin in Vietnam; Western Pacific.
Notes: A relatively small-sized species of mudskippers, found
on exposed mudflats in brackish estuaries; it is less common, but
is sometimes found in/around mangrove areas of the Vietnamese
Mekong, together with Periophthalmodon septemradiatus and/
or Periophthalmus gracilis. Like P. gracilis, during our surveys
in 2007–2013, we could not see this species in the local markets.
This species was once confused with Periophthalmus novemradiatus, a species actually confined to the Indian Ocean and
Andaman Sea (Jaafar et al., 2009); Murdy and Jaafar (2017)
noted that the species is also known from the western Pacific, but,
judging from the photographed specimen, the record given by
the literature they followed (Ghaffar & Shibukawa in Matsunuma
et al., 2011) was undoubtedly based on a misidentification of
P. variabilis. Rainboth et al. (2012: 106) listed both P. novemradiatus and P. variavilis in their book of fishes of their "Greater
Mekong Ecosystem." However, the literatures they based their

A and C) CTU-P 2579 (photo: LXT); B) CTU-P 2258 (photo: LXT)

Family: Gobiidae (FC: 460)
Size: 6.43 cm SL (Jaafar et al., 2009: 174).

A) A pair (not collected) on exposed mud bottom at mangrove area (Tra Vinh, Vietnam, photo: KS); B) CTU-P 1363 (photo: LXT); C) CTU-P 1364
(photo: LXT)

GOBIIDAE

B

C

dusky mottles on
dorsum of body

pelvic fins partially
united medially

findings on (Murdy, 1989; Larson et al., 2008) were published
before Jaafar et al. (2009). Periophthalmus novemradiatus is
actually not expected to be from the Mekong.
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A

Periophthalmus chrysospilos Bleeker, 1853

B

Family: Gobiidae (FC: 460)
Size: 12.9 cm SL (Murdy, 1989: 36).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A medium-sized species of mudskippers, found on
exposed mudflats in brackish estuaries. Periophthalmus chrysospilos is a very common species of the genus, and is abundantly
seen in/around mangrove areas of the Vietnamese Mekong; it is
sometimes seen in the local markets.
Periophthalmus chrysospilos is a characteristic species, having
numerous orange dots on head and body and united pelvic fins
forming a circular disc (see photo F); the other 2 congeners in the
Mekong (see "Notes" of P. gracilis, p. 477) have largely separated
pelvic fins, which do not form a disc.
All 3 species of the Mekong mudskippers were syntopically
found, but P. chrysospilos appears to prefer more open space
than the other 2 congeners. Namely, P. chrysospilos was also
seen outside of the mangrove forests (e.g., extensive mudflats
around large rivers), whereas the others, viz., P. gracilis and P.
variabilis, were usually confined within the mangrove forests
and adjacent canals. Periophthalmus chrysospilos is frequently
seen forming aggregations or schools (see photos A and H).
The species is also an active swimmer (compared with the other
2 congeners in the Mekong); when disturbed, they dive into
water, and swim water near the surface while peeking around by
erectiled eyes (photo A).

H

C

male

B

D

E

male

female

first dorsal fin largely
orange, with black and
white distal margin

numerous orange dots
scattered on body

F
pelvic fins entirely
united medially

single row of teeth on upper jaw (true of Periophthalmus,
see text of P. gracilis, p. 477)

G young
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A) Aggregation (not collected), swimming around beach when disturbed (Bạc Liêu, Vietnam, photo: KS); B) a fish (not collected) on exposed sandy-mud beach (Bac Lieu, Vietnam, photo: KS); C) CTU-P 2580 (photo: LXT); E and F) CTU-P 1187 (photo: LXT); G) CTU-P 1177 (photo:
LXT); H) aggregation (not collected) on sandy-mud beach (Sóc Trăng, Vietnam, photo: KS)

GOBIIDAE

Periophthalmus chrysospilos, escaping from water at high-tide hour (Sóc Trăng, Vietnam, photo: KS)

GOBIIDAE
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GOBIIDAE
A

Pseudapocryptes elongatus (Cuvier, 1816)

B

Family: Gobiidae (FC: 460)
Size: 18.7 cm SL (Murdy, 1989: 48, as P. lanceolatus).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

C

5 spines of first dorsal fin
scales on body minute

D

caudal fin lanceolate, with
numerous dusky dots/lines

body elongate

A) CTU-P 4630 (photo: KS); B–D) CTU-P 1539 (photo: LXT)

Notes: A relatively large-sized, elongate species of gobies, found
in brackish estuaries; it is commonly seen in mangrove swamps
and creeks in the Vietnamese Mekong. Pseudapocryptes elongatus is a very popular food fish (called "Cá kèo" in Vietnam) in
the Mekong Delta, and live fish are abundantly seen in the local
markets (see photograph of next page).
Pseudapocryptes is one of the mudskipper genera, but, unlike
the other typical mudskippers (e.g., Boreophthalmus, Periophthalmodon, Periophthalmus, and Scartelaos), fishes of the genus are
not found on exposed mudflats. Although its general appearance
is similar to Parapocryptes (see below), Pseudapocryptes has
smaller and more numerous scales on the body.
Pseudapocryptes elongatus, once well known as P. lanceolatus
(see Ferraris, 1995), is the only species of the genus known from
the Mekong. Its only congener, P. borneensis, is confined to
Singapore and Kalimantan (Murdy, 1989).

A

Parapocryptes serperaster (Richardson, 1846)
Size: 17.3 cm SL (Murdy, 1989: 24).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively large-sized species of gobies, found in brackish estuaries; it is commonly seen in mangrove swamps and creeks
in the Vietnamese Mekong. It is also seen in the local markets in
the Mekong Delta, but is much less common in the markets and
less popular than the similar-looking Pseudapocryptes elongatus
(above). While they are similar to each other, Pa. serperaster is
readily distinguished from Ps. elongatus by its larger scales and
undotted dorsal and caudal fins.
Like Pseudapocryptes, fishes of Parapocryptes are not found
on exposed mudflats. Two species are known in Parapocryptes
in South and Southeast Asian countries, and the other congener,
Parapocryptes rictuosus, is confined to India (Murdy, 1989).
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5 spines of first dorsal fin

C

body elongate

scales on body minute (but larger than
those of P. lanceolatus, above)

caudal fin lanceolate, dusky
markings barely or not developed

A) CTU-P 2490 (photo: LXT); B and C) CTU-P 1504 (photo: LXT)

B

Family: Gobiidae (FC: 460)

Marketed fish of Pseudapocryptes elongatus, not collected (Cần Thơ, Vietnam, photo: KS)

GOBIIDAE
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GOBIIDAE
A

B

B
Taenioides gracilis (Valenciennes, 1837)
Family: Gobiidae (FC: 460)
Size: 20 cm (Rainboth, 1996b: 213).

eye minute

A
D

distinct cutaneous
ridges on head

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A large-sized species of eel gobies, found in brackish
estuaries and adjacent waters with soft mud bottoms; it is
sometimes seen also in the local markets in the Mekong delta.
This is a typical mud-dwelling goby, usually hidden under the
soft mud bottoms.
Taenioides resembles Trypauchenopsis (next page) in lacking
scales on its body, but has distinct cutaneous ridges on the head
(vs. no cutaneous ridges on the head in Trypauchenopsis).
In his recent review of Taenioides, Murdy (2018) recognized
5 species in the genus (as well as several additional poorly
known species in need of further considerations): T. anguillaris,
T. gracilis, T. kentalleni, T. purpurascens, and T. snyderi. Of
these, we collected only a single species T. gracilis from the
Mekong delta, during our field surveys in 2007–2013.
Since taxonomy of Taenioides was seriously confused before
Murdy's (2018) review, previous records of this genus undoubtedly need re-confirmation based on the voucher specimens. See
also "Notes" on "Taenioides" nigromarginatus, next page.
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some pairs of barbels on
ventral surface of lower jaw

head and body
entirely naked

dorsal fins continuous, with
body greatly
elongate, eel-like 50–56 elements in total

E

pectoral fin short,
with 15–18 rays

caudal fin relatively short,
subequal to head in length

A) One of CTU-P specimens (Bến Tre, Vietnam, photo: KS); B, D, and E) CTU-P 1497 (photo: LXT); C) CTU-P 5170 (photo: HVM)

C

GOBIIDAE

"Taenioides" nigrimarginatus Hora, 1924

distal part of dorsal, anal, and
caudal fins blackened

Family: Gobiidae (FC: 460)
Distribution: Mekong Basin in Vietnam; Malay Peninsula.

eye minute

Notes: A large-sized species of eel gobies, found in brackish
estuaries and adjacent waters with soft mud bottoms; sometimes
seen also in the local markets in the Mekong delta. This is a
typical mud-dwelling goby, usually under the soft mud bottoms.
This is one of the poorly-known eel goby species that Murdy
(2018) left unresolved taxonomically (see "Notes" on Taenioides
gracilis, left page). Although it resembles fishes of Taenioides, it
has scales on its body (vs. not scaled in Taeniodies), no cutaneous
ridges on the head (vs. ridges are present), and lacks the osteological modification (i.e., spatulate anal-fin pterygiophore, see
Murdy, 2018) found in Taenioides. Classification of several
poorly-known eel gobies, including "Taenioides" nigrimarginatus,
is being revised by E.O. Murdy and one of us (KS).

no cutaneous
ridges on head

dorsal fins continuous, with
body greatly
elongate, eel-like 50–56 elements in total

scales on posterior
part of body

caudal fin longer
than head

CTU-P 1159 (photo: LXT)

Size: 23.0 cm SL (Tran et al., 2013: 152).

A

Trypauchenopsis intermedia Voltz, 1903

B

Family: Gobiidae (FC: 460)
A, B, and D) CTU-P 4426 [photo: LXT (A and D) and KS (B)]; C) CTU-P 1491 (photo: LXT)

Size: 10.3 cm SL (Tran et al., 2013: 153).
Distribution: Mekong Basin in Vietnam; Indo-Pacific.
Notes: A medium-sized species of eel gobies, found in brackish
estuaries and adjacent waters with soft mud bottoms; it is found
in mangrove creeks, but is much more common in trawled fishes
from large rivers in the Vietnamese Mekong. Probably due to
its small size, it is not seen in the local markets. This is a typical
mud-dwelling goby, usually hidden under the soft mud bottoms.
Trypauchenopsis intermedia, the only known species of the
genus, was once mis-assigned to Taenioides, but Shibukawa &
Murdy (2012) re-classified it as a species of distinct genus Trypauchenopsis. Although Trypauchenopsis is similar to fishes of
Taenioides, the former has numerous, easily deciduous, short
barbel-like processes on the head (vs. cutaneous ridges on the
head), and lacks the osteological modification found in Taenioides
(i.e., spatulate anal-fin pterygiophore, see Shibukawa & Murdy,
2012).

numerous short barbel-like processes
(easy to be deciduous) on head

C
body greatly
elongate, eel-like

D

head and body
entirely naked

dorsal fins continuous

caudal fin much
longer than head
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GOBIIDAE

Brachyamblyopus brachysoma (Bleeker, 1854)

eye minute,
embedded under skin

no cutaneous
ridges on head

Family: Gobiidae (FC: 460)
Size: 11.5 cm SL (Tran et al., 2013: 153).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Caragobius urolepis (Bleeker, 1852)
Family: Gobiidae (FC: 460)

body elongate

pectoral and pelvic
fiins moderately large

dorsal and anal fins
confluent with caudal fin

caudal fin longer than
head in length

scales on body extending anteriorly to/around a
vertical line through origin of dorsal fin

CTU-P 4936 (photo: KS)

Notes: A relatively small-sized species of eel gobies, found in
brackish estuaries and adjacent waters with soft mud bottoms; it
is sometimes seen also in the local markets in the Mekong Delta.
This is a typical mud-dwelling goby, usually under the soft mud
bottoms.
This is one of the poorly known eel-goby species, and is now
being studied in detail by E.O. Murdy and one of us (KS). The
combination of a relatively short body (compared with the other
typical eel gobies, e.g., Taenioides and Trypauchenopsis), relatively large mouth, and scaled body easily distinguishes B. brachysoma from the other eel gobies of the Mekong. When alive or
freshly collected, coloration of the head and body is reddish
(like Caragobius urolepis, below); note that the coloration of the
photographed specimen shown here is slightly faded following
fixation using 10% formalin.

eye minute,
embedded under skin

Size: 7.15 cm SL (Murdy & Shibukawa, 2003: 5).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
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body elongate

pectoral and pelvic fiins
relatively small (see Brachyamblyopus, above)

dorsal and anal fins
confluent with caudal fin

scales on posterior
part of body

CTU-P 1185 (photo: KS)

Notes: A small-sized species of eel gobies, found in brackish
estuaries and adjacent waters with soft mud bottoms; it is found
in mangrove creeks, but is, like Trypauchenopsis intermedia (p.
483), much more common in trawled fishes from large rivers in
the Vietnamese Mekong. This species is barely seen in the local
markets (probably due to its small size). This is a typical muddwelling goby, usually hidden under the soft mud bottoms.
Fishes of Caragobius were once mis-assigned to Brachyamblyopus (above), but Murdy & Shibukawa (2003) recognized Caragobius as a distinct genus. Two species are known in Caragobius
(i.e., C. rubristriatus and C. urolepis), of which one is found in
the Mekong. Caragobius urolepis is fairly similar to small specimens of Trypauchen (next page), but lacks scales on the anterior
part of the body and a shallow pouch along the dorsal margin of
operculum.

GOBIIDAE
A

Trypauchen vagina (Bloch & Schneider, 1801)
Size: 17.0 cm SL (Murdy, 2006: 61).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Trypauchen pelaeos Murdy, 2006
Family: Gobiidae (FC: 460)
Size: 14.56 cm SL (Murdy, 2006: 65).

B
eye embedded
under skin

a shallow pouch along dorsal
margin of operculum

C

posterior
naris
pelvic fins fused medially,
not emarginate posteriorly

10+23–24=33–34
vertebrae

dorsal and anal fins
confluent with caudal fin

D

head and body
compressed

total elements of dorsal and anal
fins 50–58 and 43–50, respectively

10+19–20=29–30
posterior
vertebrae
naris
eye embedded under skin

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively large-sized species of eel gobies, found in
brackish estuaries and adjacent waters with soft mud bottoms;
it is possibly syntopic with the congener T. vagina (above).
Although very similar to T. vagina, it can be distinguished by
having, e.g., fewer counts of fin rays and vertebrae.

head and body
compressed

total elements of dorsal and anal
fins 46–52 and 39–44, respectively

485

CTU-P 2177 (photo: LXT)

Notes: A relatively large-sized species of eel gobies, found in
brackish estuaries and adjacent waters with soft mud bottoms;
it is sometimes seen also in the local markets in the Mekong
Delta (photo B). This is a typical mud-dwelling goby, usually
hidden under the soft mud bottoms.
Taxonomy of Trypauchen and allies (i.e., Ctenotrypauchen,
Paratrypauchen, Trypauchen, and Trypauchenichthys) was
revised by Murdy (2006, 2008a, 2008b). Fishes of these genera
share a peculiar appearance, including a compressed, ribbon-like
body largely covered by scales, reddish or pink coloration of the
body when alive or freshly-collected, compressed head, a shallow
pouch along the dorsal margin of operculum, deeply embedded
or lacking eyes, a small mouth, and short pectoral/pelvic fins.
In partucular, the pouch along the dorsal margin of operculum
is unique for these genera within the gobioid fishes. Respective
genera/species can be identified based on pelvic-fin morphology,
fin-ray counts, and some osteological features. Trypauchen can be
distinguished from the other 3 genera by having united pelvic fins
not emarginate posteriorly (vs. emarginate or entirely separated in
the others) (Murdy, 2006). Of these genera, we collected only a
single genus Trypauchen from the Mekong Delta during our field
surveys in 2007–2013, although some others were also expected
to be found. Some additional species were given in previous
literatures (e.g., Rainboth et al., 2012); these records need reconfirmation based on the voucher specimens. See also "Notes"
of Trypauchen pelaeos, below.

A, C, and D) CTU-P 1485 (photo: LXT); B) marketed fish (indicated by yellow arrow), not preserved (Sóc Trăng, Vietnam, photo: KS)

Family: Gobiidae (FC: 460)

PLEURONECTIFORMES / PARALICHTHYIDAE

Pleuronectiformes (sensu Nelson, 2006) comprises highly specialized flattened fishes, commonly known as "flatfishes." Their
most characteristic feature is to have bilaterally-asymmetric appearance, e.g., both eyes situated on a single (right or left) side
of head in adult. In their early life stages (larvae and small juveniles), they have a single eye on each side, and after that one eye
migrates to the other side. The body is laterally (not dorsoventrally) flattened, with long-based dorsal and anal fins; and, in many
cases, the eyed-side surface of the body is a much darker than the
eyeless-side surface.
According to Nelson (2006), about 678 species are recognized
in 14 flatfish families. Many of flatfishes are found in the marine
waters, but a few species are known to enter to, or be confined to,
the fresh- and/or brackish-water areas.
During our field surveys in the Mekong in 2007–2013, at
least 17 species belonging to 3 flatfish families (Paralichthyidae,
Soleidae, and Cynoglossidae) were collected; many of these
were collected from the Mekong Delta in Vietnam, whereas
the other few were from Cambodia, Thailand, and Laos. These
17 species are shown in this book, although several additional
species are expected to be found in the Vietnamese Mekong in
particular in the brackish estuaries.
Actually, Vidthayanon (2008) recorded 2 additional soles, i.e.,
Brachirus orientalis and Dagetichthys marginata (as Synaptura
marginata) from the Mekong Delta. Furthermore, Rainboth et
al. (2012) recorded at least 10 other species from the Mekong:
Psettodes erumei (Psettodidae, see right photograph); Engyprosopon mogkii (Bothidae); Solea ovata, Typhlachirus caecus, and
Zebrias quagga (Soleidae); Cynoglossus abbreviatus, C. gracilis, C. lida, and two unidentified species of Cynoglossus
(Cynoglossidae). Identification of these records, however, will

Non-Mekong fish of Psettodes erumei (Psettodidae), sold at a fish
market in Phuket Island, Thailand (photo: KS). See also text.

PLEURONECTIFORMES – flatfishes

require re-confirmation based on the voucher specimens. For
example, at least 2 species of these appears to be not accurately
identified: E. mogkii is a marine species with a narrow interorbital
space (see also, e.g., Amaoka & Ho, 2018), whereas the photographed specimen shown by Rainboth et al. (2012) has a wide
interorbital space; T. caecus is an Indonesian (Sumatran) species,
and the photographed specimen of the species in Rainboth et
al. (2012), collected from Tiền Giang of Vietnam, is most likely
identified as the Mekong species Typhlachirus elongatus (see
"Notes" of T. elongatus, p 488). And, although the identifications
of some species of Cynoglossus shown by Rainboth et al. (2012)
is also doubtfulness (see "Notes" of, e,g., C. microlepis, p. 429), it
is difficult to re-confirm the identification based only on the small
photographs they provided. Further extensive, careful research is
needed for clarification of the flatfish fauna in the Mekong.

Pseudorhombus arsius (Hamilton, 1822)

71–84 dorsalfin rays

Family: Paralichthyidae (FC: 500)
Size: 45 cm SL (Amaoka, 2016: 20).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
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eyes on left side
of body
single large dusky spot on lateral
line at anterior half of bodybody
71–84 dorsalfin rays

scales on body ctenoid on
eyed side, cycloid on blind side

53–62 analfin rays

CTU-P 1488 (photo: LXT)

Notes: A relatively large-sized species of flatfishes (or sand
flounders), found in shallow coastal marine waters; it is also
known to enter brackish estuaries with sandy or sandy-mud bottoms. This species is fairly common in local markets of the Mekong Delta in Vietnam, and is sold as fresh and sometimes dried.
Flounders of the family Paralichthyidae can be distinguished
from the other flatfishes by having the following combination
of characters (Amaoka & Hensley, 2001; Amaoka, 2016): eyes
on the left side of the head; no spinous rays on fins; short-based
pelvic fins, nearly symmetrical in position/shape to each other;
at least a part of fin rays of pectoral and pelvic fins branched;
caudal fin separated from (not joined to) dorsal and anal fins. The
paralichthyid flounders look similar to the flatfishes of the other
3 familes with eyes on the left side of the head, i.e., Psettodidae
(fish with the eyes on the right side of the head are also seen; see
photograph, above), Citharidae, and Bothidae, all of which are
expected to be in the Mekong and adjacent waters; the Psettodidae and Citharidae have a pelvic-fin spine (the former also has
spinous rays on dorsal and anal fins), and the Bothidae has pelvic
fins, which are asymmetrical in shape/position to each other.
Pseudorhombus arsius is the only paralichthyid species with
reliable records from the Mekong, although several congeners
are also expected to be in the estuarine areas.

SOLEIDAE
Soles
Fishes of the family Soleidae, commonly known as "soles,"
somewhat resemble the cynoglossid fishes (pp. 492–497) in
general appearance, e.g., small mouth, margin of preoperclum
completely embedded in skin, and, in several genera, united
dorsal and anal fins with the caudal fin, but have both eyes on
the right side of the head (vs. left side in the cynoglossids).
Although all soleid fishes shown in this book have dorsal and
anal fins united with the caudal fin, more than a few soleid
genera (e.g., Solea, also expected to be in the Mekong) have
dorsal and anal fins separated from the caudal fin. Some
genera have developed and/or rudimentary pectoral fins (e.g.,
Brachirus and Dagetichthys), whereas the others lack the
pectoral fins (e.g., Achiroides).
In the Indochinese Mekong, the soleid fishes are commonly
found in both fresh- and brackish-waters, and are frequently
sold fresh at the local markets (particularly the large-sized
species, e.g., Brachirus siamensis).

margin of
preoperculum
completely
embedded in skin

mouth small
both eyes on
right side of body
developed or rudimentary
pectoral fin may be present

Achiroides melanorhynchus (Bleeker, 1850)
Family: Soleidae (FC: 501)
Size: 11.2 cm SL (Kottelat et al., 1993: 170).
Distribution: Mekong Basin in Cambodia and Vietnam;
Western Pacific.

pectoral fin
absent

black marking
on blind side
around mouth

54–61 and 39–47 dorsal and
anal-fin rays, respectively
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CTU-P 2025 (photo: LXT)

Notes: A small-sized species of flatfishes (or soles), found in the
lower reaches or estuaries of large rivers with muddy bottoms; it
is a fairly common species (but much less than a similar-looking
Brachirus harmandi, p. 489), which is frequently collected from
the lower reaches of the Mekong in Cambodia and Vietnam.
Achiroides looks similar to Brachirus, but lacks pectoral fins.
Two species, Achiroides leucorhynchos and A. melanorhynchus,
are known in the genus from Southeast Asia (e.g., Munroe, 2001;
Kottelat, 2013c). Kottelat (1984a) recorded A. melanorhynchus
from the Mekong, with no indication of the voucher specimens.
Rainboth (1996b) listed both of these species in his book of the
fishes of the Cambodian Mekong, but, judging from the general
appearance, the fish of A. leucorhynchos in his photograph (Rainboth, 1996b, pl. 27, fig. 211) is here re-identified as Brachirus
harmandi; no photograph of the Mekong specimen of A. melanorhynchus was available from him. Later, Rainboth et al. (2012)
listed both A. leucorhynchos and A. melanorhynchus in their
book of their "Greater Mekong Ecosystem"; they merely cited
the records from previous literatures, that were based on the
specimens from peninsular Thailand (Smith, 1945) and a nonspecific locality of Vietnam (Orsi, 1974). As already pointed out
by Kottelat (2001a), the photographed fish of A. leucorhynchos
and A. cf. melanorhynchus shown by Baird et al. (1999) appear
to be misidentification of B. harmandi. The figured fish of both A.
leucorhynchos and A. melanorhynchus in the book of fishes of the
Mekong Delta by Vidthayanon (2008, figs 345 and 346) can be
re-identified as Brachirus siamensis (p. 488).
During the course of our field surveys in the Mekong in
2007–2013, we could only collect a single species A. melanorhynchus. The distribution of A. leucorhynchos in the Mekong
needs to be verified based on the voucher specimens.

SOLEIDAE
A

Family: Soleidae (FC: 501)
Size: 12.3 cm SL (CTU-P 5263).
Distribution: Mekong Basin in Vietnam.
Notes: A small-sized species of flatfishes (or soles), found in
brackish estuaries and adjacent tidal areas of large rivers with
mud bottoms; it is fairly common, and usually found in the
trawled fishes in the Vietnamese Mekong.
Typhlachirus elongatus, also known as Brachirus elongatus
in some previous literatures (e.g., Kottelat, 2013c; Tran et al.,
2013), is readily distinguished from the other Mekong flatfishes
by having rudimentary eyes; the eyes are minute and embedded
in the skin (see Evseenko & Bolshakov, 2018, fig. 5), and, from
the external view, the fish has an eye-less appearance. Typhlachirus currrently recognized is merely distinguishable from
Brachirus by this character (Lapierre, 2007; Evseenko & Bolshakov, 2018). Generic assignment to Typhlachirus (rather than Brachirus) by Evseenko & Bolshakov (2018) is tentatively followed
here, although the intergeneric relationships undoubtedly need to
be clarified in order to verify the limits of these Brachirus-like
genera (see also Desoutter et al., 2001).
Evseenko & Bolshakov (2018) recognized 3 distinct species in
Typhlachirus, i.e., T. caecus, T. elongatus, and T. lipophthalmus,
but their examined specimens were limited [i.e., 2 syntypes and 3
additional, recently-collected specimens of T. elongatus only (data
of the congeners appears to referred from the original descriptions)]. According to Evseenko & Bolshakov (2018) and Tan &
Grinang (2020), T. elongatus differs from the congeners by having
34–38 anal-fin rays (vs. 39–42 in T. caecus and 39–41 in T. lipophthalmus) and 33–34 vertebrae (vs. 35–36 in T. caecus), and T.
caecus differs from T. lipophthalmus by having 52–53 dorsal-fin
rays (vs. 54–56 in T. lipophthalmus). Since these differences are
minor and based on a few specimens, further extensive research is
crucial towards our better understanding of the species diversity
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B
eyes invisible
externally

C
of these blind soles. Materials of T. elongatus, commonly seen
in the Mekong Delta of Vietnam (particularly Cần Thơ), may be
helpful for this task.
Distribution pattern of these 3 species is poorly understood,
and these species are hitherto known only from respective type
localities (and around); namely, T. caecus, T. elongatus, and T.
lipophthalmus are known from Sumatra (Bagansiapiapi), the
Mekong Delta, and Borneo (Sarawak), respectively. Rainboth et
al. (2012, pl. 116, fig. 2430) identified a fish from Tiền Giang in
the Mekong Delta of Vietnam as T. caecus, but their identification
requires re-confirmation based on the voucher specimen.

A) One of CTU-P specimen (Cần Thơ, Vietnam, photo: KS); B and C) CTU-P 1301 (photo: KS)

Typhlachirus elongatus Pellegrin & Chevey, 1940

SOLEIDAE
A

B

Brachirus harmandi (Sauvage, 1878)
Family: Soleidae (FC: 501)
Size: 8.3 cm SL (Kottelat, 2001a: 164).

Notes: A relatively small-sized species of flatfishes (or soles),
found in freshwater rivers with muddy or sandy-mud bottoms;
fairly common in large rivers of the Mekong Basin in Laos, Thailand, and Cambodia, but sometimes collected from tidal areas
in Vietnam (e.g., Cần Thơ); it is less common than the larger
congener Brachirus siamensis (next page) at the local markets.
Brachirus is similar to Achiroides (p. 487) and Typhlachirus
(left page), but has pectoral fins (may be rudimentary) and
developed eyes. Brachirus and Achiroides were reviewed by
Lapierre (2007) in his master's thesis, but the result has not yet
been published formally (and is thus not cited here).
At least 4 species of Brachirus were known from the Mekong,
and, of these, 3 species were collected during our field surveys
in 2007–2013: B. harmandi, B. panoides, and B. siamensis. Of
these, Brachirus harmandi is the smallest species, and is readily
distinguished by its deeper body and fewer fin rays.

D

no black spot
on blind side
around mouth

A

A) An aquarium fish, not preserved (Ubon Ratchathani, Thailand, photo: KS); B–D) CTU-P 2024 (photo: LXT)

Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and Malay Peninsula.

rudimentary
pectoral fin

body deep

C

52–66 lateralline scales
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SOLEIDAE
A

Brachirus siamensis (Sauvage, 1878)

B

Family: Soleidae (FC: 501)
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and peninsular Thailand.
Notes: A medium-sized species of flatfishes (or soles), found
in large freshwater rivers with muddy or sandy-mud bottoms;
it is a common species everywhere in the Indochinese Mekong,
and is sold fresh at the local markets.
This species was confused with the similar-looking congener
B. panoides (next page) before Kottelat (1984a) regarded these
to be non-conspecific. According to him (e.g., Kottelat, 1984a,
2001a; Kottelat et al., 1993), B. siamensis is distinguished from
B. panoides by having larger head [head length 4.5–5.2 in SL
(19.2–22.2 % of SL) in B. siamensis vs. 5.4–5.7 (17.5–18.5 %
of SL) in B. panoides], 65–70 dorsal-fin rays (vs. 80–83), 48–56
anal-fin rays (vs. 63), 79–92 (vs. 110–150) lateral-line scales
from gill opening to caudal-fin base.
During our field surverys in the Mekong in 2007–2013, we
were able to collect many specimens of B. panoides/siamensislike soles from Laos, Thailand, Cambodia, and Vietnam. Of
these, only 5 specimens (CTU-P 2382, 2379, 2398, 2399, and
2405, collected from Tiền Giang of Vietnam) could be identified
as B. panoides, whereas all others were B. siamensis. These
specimens expanded ranges of fin-ray counts of these 2 species,
as follows: 79–86 dorsal-fin rays and 58–63 anal-fin rays in B.
panoides; 61–71 dorsal-fin rays and 45–56 anal-fin rays in B.
siamensis. Collecting localities of these specimens suggest that
B. panoides appears to prefer the area closer to river mouth with
higher salinity than the B. siamensis; in the Mekong Delta of
Vietnam, all but a single specimen (CTU-P 3861, from Trà Vinh)
of B. siamensis were collected from non-coastal provinces (An
Giang, Đồng Tháp, Cần Thơ, Vĩnh Long, and Long An).
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79–92 lateralline scales

C
rudimentary
pectoral fin

61–71 and 45–56
dorsal and anal-fin
rays, respectively

D

body relatively
elongate

A) Marketed fish, not collected (Cần Thơ, Vietnam, photo: KS); B) IFREDI-P 3582 (photo: PT); C and D) CTU-P 697 (photo: LXT)

Size: 15.0 cm SL (Kottelat, 2001a: 164).

SOLEIDAE
Brachirus panoides (Bleeker, 1851)
Family: Soleidae (FC: 501)
Size: 19.5 cm SL [Kottelat et al., 1993: 171 (as Synaptura
panoides)].

Notes: A medium-sized species of flatfishes (or soles), found
in brackish estuaries of large rivers. This species is probably not
rare, but further careful investigations are needed to clarify the
abundance of this species in the Mekong, since it may be easily
confused with similar-looking congeners, particularly B. siamensis
(see left page). Actually, Kottelat (2001a) regarded "Euryglossa
cf. panoides" of Baird et al. (1999) as misidentifi-cation of B.
siamensis. Likewise, judging from the general appearance, the
fish in the figures of B. panoides shown by Rainboth et al. (2012,
pl. 116, figs 2421–2422) are presumed to be B. siamensis; one of
these photographs (fig. 2421), taken based on a fish from Tonlé
Sap at Phnom Penh was also shown in Rainboth (1996b, pl. 27,
fig. 212), but, in his book, the fish (inappropriately reversed left
to right) was misidentified as "Euryglossa orientalis." See also
"Notes" of B. siamensis, left page.

79–86 and 58–63 dorsal and
anal-fin rays, respectively

body relatively
elongate

Alcohol-preserved specimen, CTU-P 2382 (photo: KS)

Distribution: Mekong Basin in Vietnam; Sumatra, Borneo,
and Malay Peninsula.

Dagetichthys commersonnii (Lacepède, 1802)
Family: Soleidae (FC: 501)
Size: 28.0 cm SL (Vachon et al., 2007: 174).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

body elongate
continuous dorsal,
caudal, and anal fins
with black and white
distal margin

CTU-P 5252 (photo: HVM)

Notes: A relatively large-sized species of flatfishes (or soles),
found in shallow coastal waters with muddy or sandy-mud bottoms; it is also known to enter brackish estuaries, and is frequently sold fresh at local markets in coastal provinces in the Mekong
Delta of Vietnam.
Fishes of Dagetichthys have long been assigned to Synaptura
(e.g., Munroe, 2001), until Vachon et al. (2007) placed them
in the former genus. Note that Synaptura was regarded as an
unnecessary replacement name and junior synonym of Brachirus
by Desoutter et al. (2001), Vachon et al. (2008), and Kottelat
(2013c).
Two species of Dagetichthys, i.e., D. commersonnii and D.
marginata, are known from Southeast Asia including the Mekong
(Vidthayanon, 2008, as Synaptura commersonnii; Kottelat,
2013c). Of these, we could collect a single species D. commersonnii, during our field surveys in the Mekong in 2007–2013. It is a
very characteristic species, readily distinguished from the other
Mekong flatfishes by its elongated body with eyes on the right
side of the head and conspicuous black and white margins of
continuous dorsal, anal, and caudal fins.
The records of Dagetichthys marginata from the Western
Pacific, including Southeast Asian countries, need re-confirmation based on the voucher specimens. In their revisional study
of Dagetichthys, Vachon et al. (2008) indicated the geographic
distribution of D. marginata restricted to Durban of South
Africa; they stated that the record from Japan and Taiwan by
Ochiai in Masuda et al. (1984, as Synaptura marginata) was
erroneous, and was based on a misidentification. The Mekong
Delta fish, shown by Vidthayanon (2008, fig. 350), closely
resembles the Japanese specimen (e.g., Ochiai in Masuda et al.,
1984, pl. 319, fig. H) rather than the Durban fish (Vachon et al.,
2008, fig. 2C). And, the record of D. marginata from Southeast

small but distinct
pectoral fin

Asia by Kottelat (2013c) was based only on Vidthayanon (2008).
In their checklists of the soleid fishes from the South China Sea
and Western-Central Pacific by Munroe in Randall & Lim (2000)
and Munroe (2001), respectively, the species (D. marginata)
was not shown. The Western Pacific fish was, unfortunately, not
identified to the species (and genus) by Vachon et al. (2008), and
its taxonomic status appears to be currently unclear.
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CYNOGLOSSIDAE
Tonguefishes
Fishes of the family Cynoglossidae, commonly known as
"tonguefishes," resemble the soleid fishes (soles, pp. 487–491)
in general appearance, e.g., small mouth, margin of preoperculum completely embedded in the skin, and dorsal and anal
fins united with the caudal fin, but they have both eyes on the
left side of the head (vs. right side in the soleids). Three genera,
Cynoglossus, Paraplagusia, and Symphurus, belong to Cynoglossidae, and, of these, the first 2 genera are found in the
Mekong. These 2 genera represent a characteristic "face" with a
distinctly hooked snout, and are never confused with the other
flatfishes in the Mekong.
In the Mekong, only 2 species, C. feldmanni and C. microlepis, are seen in the freshwater areas, whereas the others
appear to be confined to the brackish estuaries. Particularly in
the Mekong Delta, the cynoglossid fishes are commonly sold
fresh in the fish markets everywhere.

Cynoglossus microlepis (Bleeker, 1851)
Family: Cynoglossidae (FC: 502)

pectoral fin absent

both eyes on
left side of body
snout distinctly
hooked

A

Size: 32.5 cm SL (Kottelat, 2001a: 164).
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin, Sumatra, and Borneo.
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3 lateral lines on
eyed-side body

B

head and body plaincolored, not mottled

C

D

usually 8
caudal-fin rays

A) IFREDI-P 3481 (photo: PT); B and C) IFREDI-P 1698 (photo: PT); D) CTU-P 733 (photo: LXT)

Notes: A large-sized species of flatfishes (or tonguefishes),
found in large rivers with sandy or muddy bottoms; it is the most
common species of the family in freshwater areas of the Mekong
(particularly Cambodia and Vietnam), and also found in the tidal
areas in the Mekong Delta of Vietnam. This fish is commonly sold
at local markets as fresh in Cambodia and Vietnam. The Laotian
record refers to Baird et al. (1999) and Kottelat (2001a).
Cynoglossus is one of all 3 genera of the Cynoglossidae,
and comprises about 50 species in the world (Nelson, 2006);
the other cycnolossid genera are Symphurus (comprising deepwater species, not found in the Mekong) and Paraplagusia (p.
497). It resembles Paraplagusia by its distinctly hooked snout,
but differs in the lips not fringed with labial papillae on the
eyed side (e.g., Menon, 1977; Munroe, 2001).
Cynoglossus microlepis was frequently collected with C.
feldmanni, sharing 3 lateral lines on the eyed-side body (see
"Notes" of C. feldmanni, netx page). It is readily distinguished
from C. feldmanni by having a plain-colored (non-mottled)
body on the eyed side (vs. mottled in C. feldmanni), smaller and
more numerous scales on the body (116 or more midlateral-line
scales and 21–22 scales between the middle and upper lateral
lines vs. less than 100 and 17–18, respectively), and 8 caudalfin rays (vs. 10).
The other species of Cynoglossus recorded from the Mekong
have 10 or more caudal-fin rays (like C. feldmanni), except for C.
abbreviatus and C. gracilis. Note that the records of C. abbreviatus and C. gracilis from the Mekong by Rainboth et al. (2012)
are doubtful, and their identification needs to be re-confirmed
based on the voucher specimens; the other records of these
2 species are confined to the area from Chinese to Japanese
waters (e.g., Menon, 1977; Nakabo, 2013), and are not shown
in Kottelat's (2013c) catalog of fishes of the inland waters of
Southeast Asia.

CYNOGLOSSIDAE
Cynoglossus feldmanni (Bleeker, 1854)
Family: Cynoglossidae (FC: 502)

A

Size: 25.7 cm TL (Kottelat et al., 1993: 169).
Distribution: Mekong Basin in Cambodia and Vietnam (and
?southern Laos); Sumatra and Borneo.

3 lateral lines on
eyed-side body

head and body
usually mottled

C

usually 10
caudal-fin rays

Cynoglossus cynoglossus (Hamilton, 1822)
Family: Cynoglossidae (FC: 502)
Size: 14.7 cm TL (Kottelat et al., 1993: 169).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A small-sized species of flatfishes (or tonguefishes),
found in coastal marine waters and brackish estuaries; it is
fairly common in brackish estuaries of the Mekong, but, like the
similar-looking congener C. puncticeps (next page), appears to
do not enter into freshwater areas.
Our identification of the examined specimens from the Mekong as Cynoglossis cynoglossus is tentative; the specimens, all
deposited in Can Tho University (total 29 specimens, CTU-P
3312, 3842, 3858, 4634, 4640, 4900, 5311, and 5320), possibly
comprise more than a single species. These specimens have
10 caudal-fin rays, 2 lateral lines on the eyed-side of the body,
ctenoid scales on both sides of the body, and 12–14 scales
between the lateral lines on the eyed side of the body; following a
key to species of cynoglossid fishes from Western-Central Pacific
by Munroe (2001), the specimens with these characters can be
identified as C. cynoglossus, although the general appearance, e.g.,
shape and length of snout, depth of body, and coloration, is fairly
variable (see photographs, right). From the Mekong estuaries,
several specimens of a C. cynoglossus-like species with more
scales between the lateral lines (17 or more) were collected (see
photograph below). Further investigation is needed to identify the
C. cynoglossus-like fishes in the Mekong. See also "Notes" of C.
puncticeps (next page).

Cynoglossus sp.
from Bến Tre,
Vietnam (CTU-P
5321, photo: HVM)

A and B) IFREDI-P 3533 (photo: PT); C) CTU-P 791 (photo: LXT)

B

A

2 lateral lines on
eyed-side body

B

12–14 scales between
middle and upper
lateral lines

C

usually 10
caudal-fin rays
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A) CTU-P 4634 (photo: LXT); B and C) CTU-P 5320 (photo: HVM)

Notes: A relatively large-sized species of flatfishes (or tonguefishes), found in large rivers with sandy or muddy bottoms; it
appears to be the next common species of the family in freshwater
areas of the Mekong (particularly Cambodia and Vietnam), and
is also found in tidal areas in the Mekong Delta of Vietnam; it is
commonly sold fresh at local markets in Cambodia and Vietnam.
Kottelat (2001a) expected C. feldmanni to be from the Laotian
Mekong; although we did not collect any specimens from Laos
during the course of our field surveys in 2007–2013, we concur
with Kottelat (2001a), and expect to find the species from the
southern part of Laos (e.g., Champasak Province) at least.
Cynoglossus feldmanni appears to be one of 2 Mekong species
of the genus with 3 lateral lines on the eyed-side of the body; the
other one is C. microlepis (see "Notes" of the species, left page).
In the Mekong Delta of Vietnam around the border between
fresh- and brackish-water areas, at least 2 similar-looking species,
C. cynoglossus (below) and C. puncticeps (next page), can be
collected together with C. feldmanni; these 2 species are readily
distingushed from C. feldmanni by having 2 lateral lines on the
eyed side of the body (namely the ventral lateral line along the
anal-fin base is absent vs. present in C. feldmanni).

CTU researchers on a small trawl boat, collecting fishes at an estuarine area of the Mekong River (Bến Tre, Vietnam,
photo: KS)

CYNOGLOSSIDAE

Cynoglossus puncticeps (Richardson, 1846)

A

Family: Cynoglossidae (FC: 502)
Size: 16.6 cm TL (Kottelat et al., 1993: 169).
Notes: A small-sized species of flatfishes (or tonguefishes),
found in estuaries and coastal waters [to 140 m depth (Munroe,
2001)] with sandy or muddy bottoms; it is commonly seen in
trawled fishes from brackish estuaries in the Mekong Delta in
Vietnam, and is frequently sold fresh with the other trawled
fishes at local markets.
Cynoglossus puncticeps is a characteristic species, with
irregularly-shaped, dark brown blotches on the eyed side of
the body. The blotches vary in shape and depth depending on
specimens, and are sometimes fainter and obscure; the specimens with indistinct blotches may look similar to sympatric congener C. cynoglossus (p. 493), although differ in having a higher
number of scales between lateral lines.

irregularly-shaped dark brown
blotches on eyed-side body

D

2 lateral lines on
eyed-side body

B

15–19 scales between middle
and upper lateral lines

C
C

snout moderately short
and rounded
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usually 10
caudal-fin rays

A) CTU-P 3755 (photo: LXT); B) CTU-P 2240 (photo: LXT); C) CTU-P 1477 (photo: LXT); D) CTU-P 5319 (photo: HVM)

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

CYNOGLOSSIDAE

Cynoglossus arel (Bloch & Schneider 1801)

A) One of CTU-P specimen, just after collected (Bến Tre, Vietnam, photo: KS); B) CTU-P 5318 (photo: HVM); C) CTU-P 2179 (photo: LXT); D) CTU-P 1143 (photo: LXT)

A

B

Family: Cynoglossidae (FC: 502)
Size: 38.0 cm TL (Munroe, 2001: 3896).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A large-sized species of flatfishes (or tonguefishes),
found in coastal marine waters [to 125 m depth (Munroe, 2001)]
and brackish estuaries with sandy or muddy bottoms; it is fairly
common in the Mekong estuaries (particularly the small fish),
but appears to do not enter into freshwater areas. This fish is
frequently sold fresh with the other trawled fishes at the local
markets around the estuarine areas.
Its slender body and long and pointed snout resemble the
other Mekong congener C. lingua (below), but C. arel differs
from C. lingua by having larger and fewer scales on the body.
InDparticular the small fish (see photos A and D), several irregularly-shaped brown blotches are usually found on the eyed
side of the body; although the coloration is somewhat similar to
that of C. puncticeps (left page), the shape of the snout and size
and number of scales are readily distinguished the species from
C. puncticeps.

Cynoglossus lingua Hamilton, 1822

scales large, 7–9 scales between
middle and upper lateral lines

C

sout long and
pointed
body relatively slender

D

Family: Cynoglossidae (FC: 502)
Size: 40.0 cm SL (Munroe, 2001: 3899).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A large-sized species of flatfishes (or tonguefishes),
found in coastal marine waters and brackish estuaries with sandy
or muddy bottoms; it is fairly common in the Mekong estuaries
(particularly the small fish), but appears to do not enter into
freshwater areas. This fish is frequently sold fresh with the other
trawled fishes at the local markets around the estuarine areas.
Its slender body and long and pointed snout readily distinguish
C. lingua from the other Mekong species of Cynoglossus, except
for C. arel (above), which has much larger and fewer scales. Like
C. arel, several irregularly-shaped brown blotches are found on
the eyed side of the body particularly in the small fish of C. lingua
(see photographs), the blotches are usually much fainter than in C.
arel (and C. puncticeps, left page).

11–12 scales between middle
and upper lateral lines

CTU-P 1510 (photo: LXT)

body slender

sout long and
pointed
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CYNOGLOSSIDAE
Cynoglossus trulla (Cantor, 1849)
Family: Cynoglossidae (FC: 502)
Size: 45.0 cm TL (Kottelat et al., 1993: 169, as Cynoglossus
borneensis).
Distribution: Mekong Basin in Vietnam; Western Pacific.

Cynoglossus quadrilineatus (Bleeker, 1851)
Family: Cynoglossidae (FC: 502)
Size: 40.0 cm TL (Munroe, 2001: 3897, as Cynoglossus bilineatus).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A large-sized species of flatfishes (or tonguefishes),
found in coastal marine waters [to 80 m depth (Munroe, 2001)];
although it is probably not rare in the Mekong estuaries and
around coastal areas, we could take only a single specimen at
a local market in Bến Tre of Vietnam, during the course of our
field surveys in 2007–2013. Rainboth (1996b) expected to find
this species (as C. bilineatus) in the Cambodian Mekong together
with some congeners (C. cynoglossus, C. lingua, C. puncticeps,
and C. trulla), but we have difficulty concurring; these species are
known to enter brackish estuaries, but appear to do not ascend to
freshwater areas at least in the Mekong.
Cynoglossus quadrilineatus had long been known as C. bilineatus (Lacepède, 1802) (e.g., Menon, 1977; Munroe, 2001), until
Kottelat (2013a) verified that the origin of the name, Achirus
bilineatus of Lacepède (1802), was not the new species described
by Lacepède but merely Lacepède's new combination (generic
assignment) of Pleuronectes bilineatus Bloch, 1787. Bloch's
species, which is a valid species of Paraplagusia (as shown in
next page), is not identical to "Cynoglossus bilineatus" of earlier
researchers before Kottelat (2013b), actually it is a species of
Cynoglossus. Kottelat (2013b) thus adopted the true earliest
available name, Plagusia quadrilineatus Bleeker, 1851 (=
Cynoglossus quadrilineatus), for the latter. See also "Notes" on C.
trulla (above) and 2 species of Paraplagusia (next page).

usually 12
caudal-fin rays

single lateral line on
blind side of body

2 lateral lines on
blind side of body

CTU-P 5250 (photo: HVM)

usually 12
caudal-fin rays

A

CTU-P 5251 (photo: HVM)

Notes: A large-sized species of flatfishes (or tonguefishes),
found in coastal marine waters; although it is probably not rare in/
around the Mekong estuaries, we were able to take only a single
specimen (together with a fish of C. quadrilineatus, below) at a
local market in Bến Tre of Vietnam, during the course of our field
surveys in 2007–2013.
Cynoglossus trulla, inappropriately treated as C. borneensis
(a junior synonym of C. trulla) by some previous researchers
(e.g., Menon, 1977; Kottelat et al., 1993; Munroe, 2001) (see
Kottelat, 2013b), differs from the Mekong congeners except for
C. quadrilineatus (below) in having 12 caudal-fin rays (vs. 10
or less in the others). It is distinguished from C. quadrilineatus
by having single lateral lines on the blind side of the body (vs.
2 lateral lines in C. quadrilineatus).
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CYNOGLOSSIDAE
Paraplagusia bilineata (Bloch, 1787)
Family: Cynoglossidae (FC: 502)
Size: 35.0 cm TL (Munroe, 2001: 3901).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

A

numerous irregularly shaped paler
spots on eyed-side of head and body

fringed lips with developed
labial papillae (true of all
Paraplagusia, see also P.
bleekeri, below)

Paraplagusia bleekeri Kottelat, 2013
Family: Cynoglossidae (FC: 502)
Size: 16.95 cm SL (Chapleau & Renaud, 1993: 806, as Paraplagusia blochii).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A relatively small-sized species of flatfishes (or tonguefishes), found in coastal marine waters; it is probably not rare in/
around the Mekong estuaries, but we could only collect a single
small specimen from Trà Vinh of Vietnam, during the course of
our field surveys in 2007–2013. It suggests that the small fish of
this species occasionally enters into brackish estuaries (but it is
not expected to ascend to freshwater areas).
Paraplagusia bleekeri had long been known as P. blochii,
until Kottelat (2013b) verified the latter name (Paraplagusia
blochii, originally described as Plagusia blochii Bleeker, 1851)
as an unnecessary replacement name of P. bilineata (see also
Kottelat, 2003b). Since any available names were known for the
species identified as "P. blochii" by earlier researchers, Kottelat
(2013b) created the new replacement name P. bleekeri for it.

81–88 anal-fin rays

CTU-P 4632 (photo: LXT)

105 or more dorsal-fin rays

105 or fewer dorsal-fin rays
paler spotted pattern not
developed on eyed-side
of head and body

A

66–80 anal-fin rays

fringed lips with
developed labial
papillae (true of all
Paraplagusia)
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Alcohol-preserved specimen, CTU-P 4857 (photo: KS)

Notes: A large-sized species of flatfishes (or tonguefishes),
found in coastal marine waters; it is probably not rare in/around
the Mekong estuaries, but we could only collect a single small
specimens from Bến Tre of Vietnam, during the course of our
field surveys in 2007–2013. Vidthayanon (2008) also reported
this species in his book of fishes of the Mekong Delta, and
noted that (the species was found in) "Lower reaches" and
"Commonly mixed in the markets."
Paraplagusia resembles Cynoglossus in general appearance,
but differs in having fringed lips with developed labial papillae.
About 5 species are known in Paraplagusia; of these, 2 species
were collected from the Mekong: P. bileneata and P. bleekeri
(below). Paraplagusia bilineata can be distinguished from P.
bleekeri by the number of dorsal- and anal-fin rays and vertebrae,
and the coloration of the eyed side of the body.

TETRAODONTIDAE
TETRAODONTIFORMES – puffers and allies
Fishes of Tetraodontiformes comprises 9 families, and, of these,
only 2 families, viz., Triacanthidae and Tetraodontidae, are
hitherto recorded from the Mekong. During our field surveys in
2007–2013, we were able to collect fishes of the latter (Tetraodontidae) from the region. Rainboth et al. (2012: 111, pl. 117,
fig. 2452) showed a photograph of a triacanthid fish Tripodichthys oxycehalus from the Hà Tiên River (a distributary of
the Mekong) at Kiên Giang, Vietnam; some additonal species
of the Triacanthidae are also expected in the brackish estuaries
of the Mekong.
The tetraodontid fishes, commonly known as puffers, usually
have a soft, inflatable body, with numerous minute spinules
(entirely naked in some). Pelvic fins, as well as fin spines, are
absent. Teeth in jaws are fused and modified into 4 beak-like
plates (Tetraodon means "four teeth" in Greek).
Many of the tetraodontid fishes are well known to have
a strong poison "tetraodotoxin" in the body. Although the
position of the poisonous parts varies depending on the species,
hitherto it is not well studied in many of the species found in
fresh- and brackish water areas of Southeast Asia. Nevertheless,
the freshly-collected fish are sometimes seen at the markets
in the Indochinese Mekong region [see photographs in Pao
suvattii (p. 503) and P. cochinchinensis (p. 505)].
Many of the tetraodontid fishes are confined to marine
waters, but some enter into, or spend their whole life in, the
brackish- and/or fresh-water areas. About 15 species of this
family were recorded from the Mekong; of these, more than

Arothron immaculatus, Bến Tre, Vietnam (aquarium photo: KS)

one-third (6 species) belong to a single genus Pao [previously
misassigned to Monotrete, a junior synonym of Leiodon (see
Kottelat, 2013c: 478–479)].

Carinotetraodon lorteti (Tirant, 1885)
Family: Tetraodontidae (FC: 509)
Size: 5.4 cm SL (Kottelat et al., 1993: 173).
Distribution: Mekong Basin in Cambodia and Vietnam; Chao
Phraya Basin.
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A

female and/or immature fish with a
distinct reticulated pattern on body

adult male (not shown here) has a reddish dorsal and
anal fins, grayish caudal fin with black distal half and
white edge, and more uniformely colored and patterned
body with a reddish midventral stripe on belly

IFREDI-P 5054 (photo: PT)

Notes: A small-sized species of puffers, found in brackish estuaries and adjacent freshwater areas. The photographed specimens
shown here were collected from the Tonle Sap River (a tributary
of the Mekong) in Phnom Penh, Cambodia.
Fishes of Carinotetraodon are small-sized freshwater puffers
[largest size known is 55.4 mm SL in C. salivator (Tan, 1999:
354)], having mid-dorsal and mid-ventral cutaneous ridges in
adult male, and distinct sexual dimorphism in adult coloration
(Tan, 1999). The genus comprises 6 species from South and
Southeast Asia (Britz & Kottelat, 1999a; Tan, 1999): C. borneensis, C. imitator, C. irrubesco, C. lorteti, C. salivator, and
C. travancoricus. Of these, only a single species C. lorteti is
known from the Indochinese Mekong (Tan, 1999: 350, fig.
5). The specimens shown here, as well as all other specimens
of C. lorteti collected during our field surveys in 2007–2013
in the Mekong, appear to be immature fish or females (< 2.5
cm SL), having a distinct reticulated pattern on the body (see
photos); adult males of C. lorteti have reddish dorsal and anal
fins, a grayish caudal fin with black distal half and white edge,
and a more uniformely colored/patterned body with a reddish
midventral stripe on the belly (Kotellat et al., 1993, pl. 82;
Rainboth, 1996b: 225; Tan, 1999: 348, tab. 2). Its small size and
compressed body with characteristic coloration readily distinguishes C. lorteti from the other Mekong puffers.

TETRAODONTIDAE
Lagocephalus lunaris (Bloch, 1801)
Family: Tetraodontidae (FC: 509)

A

Size: 50.0 cm SL (Yamada & Yagishita in Nakabo, 2013:
1741).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
Notes: A large-sized species of puffers, found in coastal marine
waters; it is also known to enter brackish estuaries. The photographed specimen shown here is a young, collected from a brackish estuary in an extensive mudflat at the Mekong Delta in Bạc
Liêu, Vietnam.
Lagocephalus is readily distinguished from the other genera
of the Mekong puffers by having sharply-contrasted bicoloration
of the head and body, formed by a dark dorsal surface and a
silvery white side and venter, a distinctive longitudinal skin fold
on the lower side of the head and body, and an emarginate caudal
fin (rather than truncate or rounded as in the other genera). The
silvery white coloration of the venter is also found in Auriglobus
(below), but Auriglobus, a genus of small-sized freshwater puffers
reaching up to 10.6 cm SL (Roberts, 1982: 2, as Chonerhinos),
has many more dorsal- and anal-fin rays, no raised skin fold on
the ventral side of the head and body, and a truncate caudal fin.
Matsuura (2001) recorded 7 species of Lagocephalus from the
Western-Central Pacific region, and, of these, Kottelat (2013c)
recognized only a single species, L. lunaris, in his checklist of
inland water fishes of Southeast Asia.

numerous minute spines on dorsal surface of body,
extending posteriorly to origin of dorsal fin

Auriglobus nefastus (Roberts, 1982)

caudal fin emarginate

CTU-P 4631 (photo: LXT)

dorsum of head and body dusky, turning to silvery or
whitish on lateral and ventral areas

Family: Tetraodontidae (FC: 509)
Distribution: Mekong Basin in Laos, Thailand, Cambodia, and
Vietnam; Malay Peninsula, Sumatra, and Borneo.
Notes: A small-sized species of freshwater puffers, found in
slow-flowing rivers.
Puffers of Auriglobus are peculiar amongst the tetraodontids
by having long-based dorsal and anal fins with 22–28 and 18–22
rays, respectively [Roberts, 1982 (as Chonerhinos)]; Chonerhinos, a similar looking genus with the long-based dorsal and
anal fins, with 32–38 and 28–29 rays, respectively [Roberts,
1982 (as Xenopterus)]. Auriglobus nefastus appears to be only
a single species of the genus found in the Mekong (see below),
and is unique within the genus in having a projecting upper
lip beyond the lower lip and an exposed portion of eyeball
usually horizontally oval rather than rounded [Roberts, 1982
(as Chonerhinos nefastus)]. Its characteristic yellowish, light
greenish, or golden coloration when alive readily distinguishes
this species from the other Mekong puffers. The generic assignment follows Kottelat (1999, 2013c).
Vidthayanon (2008: 288) listed an additional species of the
genus, Auriglobus modestus, in his checklist of fishes in the
Mekong Delta, but it was an error (C. Vidthayanon, pers. comm.).
Vidthayanon (2008: 288) also listed Chonerhinos naritus (as
Xenopterus naritus) as a fish found in the Mekong Delta, but he
did not confirm the voucher specimen from there actually (C.
Vidthayanon, pers. comm.). Similarly, Rainboth et al. (2012)
listed C. naritus (as Xenopterus naritus) in their book of fishes of
the "Greater Mekong Ecosystem" (a term mmeaning the entire
region directly affected by the Mekong), but they noted that the
source of their record of it is "Bangkok in Smith, 1945"; Smith's
(1945: 574) record of this fish was based on Bleeker's (1865)
old record from "Siam" (Smith presumed that the locality was
probably "Meanam Chao Phraya at Bangkok or Ayuthia"). Thus,

A

B

yellowish, greenish or golden
sheen on dorsum of body

23–27 dorsalfin rays

C

19–22 dorsalfin rays

we were not able to locate any certain records of both A. modestus
and C. naritus from the Mekong.
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A and C) NUOL-P 739 (VP); B) IFREDI-P 1463 (photo: PT)

Size: 7.07 cm SL (Roberts, 1982: 11, as Chonerhinos nefastus).

TETRAODONTIDAE
Takifugu oblongus (Bloch, 1786)
Family: Tetraodontidae (FC: 509)

A

Size: 26.3 cm SL (Kottelat et al., 1993: 174).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

dorsum dark brown, with many
irregular pale vertical bars

B

C

young

Chelonodontops patoca (Hamilton, 1822)

A and B) CTU-P 4874 (photo: HVM); C) CTU-P 1707 (photo: LXT)

Notes: A medium-sized species of puffers, found in coastal
marine waters; it is also known to enter brackish estuaries.
Many fishes of Takifugu are confined to East Asian waters,
and T. oblongus appears to be the only species widely distributed
in the Indo-West Pacific, including the estuarine areas of the
Mekong. Its characteristic pale-barred pattern on the dorsum
readily distinguishes T. oblongus from the other Mekong puffers.
Although Rainboth et al., (2012) and Kottelat (2013c) recorded 4
additional congeners from South East Asia, viz., T. alboplumbeus,
T. niphobles [a junior synonym of T. alboplumbeus, see Matsuura
(2017a)], T. obscurus, and T. ocellatus, all of these species are
apparently not distributed southward beyond the South China
Sea coasts of China and northern Vietnam.
Kottelat (2013c) pointed out that Gastrophysus (rather than
Takifugu) is an available generic name for this group, described
earlier than Takifugu; he stated, "The only way to continue
to use Takifugu as a valid name would be to ask the ICZN to
reverse precedence or to suppress Gastrophysus" (Kottelat,
2013c: 476). We here follow Jelks (2018), who used Takifugu
as valid over Gastrophysus.

Family: Tetraodontiformes (FC: 509)
Size: 33 cm TL (Kottelat et al., 1993: 173, as Chelonodon
patoca).

young

Distribution: Mekong Basin in Vietnam; Indo-West Pacific.
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many close-set pale spots on body
young

yellow band at ventral part of
lateral side of body
nasal organ
forming a pair of
elongate flaps

Non-Mekong specimen, CTU-P 4331 (Phú Quốc Island, Vietnam, photo: LXT)

Notes: A medium-sized species of puffers, found in shallow
coastal marine waters, brackish estuaries, and adjacent freshwater areas. Rainboth et al. (2012: 113, as Chelonodon patoca)
recorded this species from the Mekong Delta, although we
could not confirm it from the region during our field surveys in
2007–2013. The photographed specimen shown here is a young
fish, collected from Phú Quốc Island, off southwestern coast of
the Mekong Delta in Vietnam, where this species appears to be
common in the mangrove areas.
This species had long been placed in Chelonodon by many
fish researchers (e.g., Kottelat, 1989, 1993; Rainboth et al.,
2012; Matsuura, 2002). Kottelat (2013c), however, indicated
that Chelonodon is a junior synonym of Leiodon, a distinct
genus comprising a single species L. cutcutia; thus Kottelat
(2013c) assigned C. patoca to Chelonodontops, the oldest
available name for the genus including this species.
Chelonodontops comprises 3 species, although only a single
species C. patoca is known from Indo-West Pacifc from India
eastward to Indonesia (Matsuura, 2002, as species of Chelonodon); the other 2 similar-looking congeners (C. laticeps and C.
pleurospilus) are confined to Madagascar and/or the east coast
of South Africa. Chelonodontops patoca can be distinguished
from the other Mekong puffers by having typically 8 anal-fin
rays (vs. 9 or more in the other Mekong puffers), in addition to
its characteristic color pattern, including a brownish dorsum
and side of the body (usually tinged with yellow ventrally) with
numerous close-set rounded pale spots, whitish venter, and 3
vague dusky bars on the body (at just behind the pectoral-fin
base, below the dorsal fin, and the posterior end of the caudal
peduncle).

TETRAODONTIDAE
1822)

A

Family: Tetraodontidae (FC: 509)
Size: 14.3 cm SL (Kottelat et al., 1993: 174, as Tetraodon
nigroviridis).
Distribution: Mekong Basin in Vietnam (and ?Thailand);
coastal basins of Gulf of Thailand, Sundaland, Myanmar, and
Sri Lanka.
Notes: A medium-sized species of puffers, found in brackish
estuaries and adjacent freshwater areas of coastal basins; it is
also commonly seen in aquarium fish trade. One of us (CG)
recently got a specimen of this puffer from a local fisherman,
who collected it from Mun River (a tributary of the Mekong) in
Ubon Ratchathani, Thailand; the fisherman informed CG that
the species was rarely collected there, although its origin needs
to be confirmed (possibly an accidentally-introduced aquarium
fish). Generic assignment follows Kottelat (2013c).
Five species of Dichotomyctere are known from the inland
waters of Southeast Asia (Kottelat, 2013c), and, of these, at least
2 species (D. nigroviridis and D. ocellatus) have been reliably
recorded from the Mekong. Some researchers have also recorded
D. fluviatilis (as Tetraodon fluviatilis) from the Mekong (Kottelat,
1989a; Rainboth, 1996b; Vidthayanon, 2008), but it is presumed
to be in error; Rainboth et al. (2012) did not list the species in
their book of fishes of the "Greater Mekong Ecosystem."
Dichotomyctere nigroviridis somewhat resembles the other
Mekong congener D. ocellatus (below), but has many rounded
black spots on the dorsal half of the head and body, and some
dusky irregular bars on the caudal fin.

Dichotomyctere ocellatus (Steindachner, 1870)

some dusky irregular
bars on caudal fin

B

many rounded black
spots on dorsal half of
head and body

C

A) Non-Mekong specimen (Koh Kong, Cambodia, IFREDI-P 6611, photo: PT); B and C) CTU-P 2589 (photo: LXT)

Dichotomyctere nigroviridis (Marion de Procé,

A

Family: Tetraodontidae (FC: 509)
Size: 5.9 cm SL (Kottelat et al., 1993: 174, as Tetraodon biocellatus).

Notes: A small-sized species of puffers, found in brackish estuaries and adjacent freshwater areas. During our field surveys in
2007–2013, we were not able to find any specimens from the
Mekong; the photographed specimens shown here were collected
from coastal basins in Sihanoukville, western Cambodia, where
this species is common. Kottelat (1989a: 21, as Tetraodon biocellatus) and Rainboth (1996b: 225, as Chelonodon biocellatus)
recorded this species from the Mekong. Tetraodon biocellatus,
described from "Cochinchine" (more specified as "Vietnam:
Thu-dau-mot" by Kotellat, 2013c: 476) by Tirant (1885), is
a synonym of D. ocellatus (see Kottelat, 2013c). The generic
assignment follows Kottelat (2013c).
Dichotomyctere ocellatus somewhat resembles D. nigroviridis
(above) in body shape and coloration, but has more conspicuous
ocelli below the dorsal-fin base and at the caudal-fin base, many
irregular dashed yellowish lines and spots on the side of the
head and body, and no distinct dusky markings on the caudal fin.
Typically D. ocellatus has 8-shaped yellowish marking on the
dorsal surface of the predorsal area (see photo B).

many yellow short lines
or dots on lateral side of
head and body

no dusky bars
on caudal fin

B

C

typically "8"-shaped
yellow marking on dorsum
(may be corrupted)

conspicuous black spots
edged with yellow ay bases
of dorsal and caudal fins
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A) IFREDI-P 5992 (photo: PT); B) IFREDI-P 5997 (photo: PT); C) IFREDI-P 5999 (photo: PT)

Distribution: Mekong Basin in Vietnam; coastal basins of
Gulf of Thailand, Malaya, and Borneo.

TETRAODONTIDAE
Arothron immaculatus (Bloch & Schneider, 1801)
Family: Tetraodontidae (FC: 509)

young

Size: 20.0 cm SL (Yamada & Yagishita in Nakabo, 2013:
1740).
Distribution: Mekong Basin in Vietnam; Indo-West Pacific.

Pao baileyi (Sontirat, 1985)
Family: Tetraodontidae (FC: 509)

nasal organ
forming a pair of
elongate flaps

no markings (lines
and/or spots) on body
young
CTU-P 5249 (photo: HVM)

Notes: A medium-sized species of puffers, found in shallow
coastal marine waters; it commonly enters brackish estuaries in
the juvenile stage. The photographed specimen shown here is
a small young, collected from a small mangrove creek in Bến
Tre, Vietnam.
Arothron comprises 14 species (Matsuura, 2016, 2017b) from
Indo-Pacific. Some species are known to enter brackish estuaries
at least in early life stages, but the Arothron fauna in the Mekong is
not yet well resolved. Although Rainboth et al. (2012: 113) listed 9
species of Arothron in their book of fishes of the "Greater Mekong
Ecosystem" (a term meaning the entire region directly affected by
the Mekong), they did not include any species with certain records
from the Mekong; note that at least 5 of 9 species they listed (A.
firmamentum, A. leopardus, A. meleagris, A. nigropunctatus, and
A. stellatus) are the typical marine species, probably not expected
to be in brackish estuaries, whereas the other 4 (A. hispidus,
A. immaculatus, A. mappa, and A. reticularis), as well as A.
manilensis, may occur. During our field surveys in 2007–2013, we
confirmed only a single specimen of A. immaculatus (noted above)
from the Mekong Delta.
Puffers of Arothron look similar to one another in general
body shape, but many of them have species-specific coloration
(Matsuura, 1994). Arothron immaculatus is similar to A. manilensis that is also expected to be found in the Mekong, but can be
distinguished by having its immaculated coloration (vs. several
dusky lines are on the head and body in A. manilensis).

A

Size: 12.0 cm SL (Kottelat, 2001a: 164, as Monotrete baileyi).
Distribution: Mekong Basin in Laos, Thailand and Cambodia.
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B

C

young

young

numerous short
cutaneous outgrowths
on head and body

A) UNMF uncatalogued (photo: CG); B and C) IFREDI-P 5307 (photo: PT)

Notes: A medium-sized species of freshwater puffers, found in
rapids with rocky bottoms; it is frequently seen in aquarium fish
trade. This species has been considered as rare since its original
description (Sontirat, 1985), but one of us (CG) recently found
that it can be fairly common locally in a particular habitat of
the Thai Mekong; further field investigation of its habitat and
ecological characteristics is being undertaken by CG. The generic
assignment follows Kottelat (2013c).
Puffers of the genus Pao were assigned to the catch-all genus
Tetraodon or Monotrete (e.g., Rainboth, 1996b, as Monotreta;
Kottelat, 2001a), until Kottelat (2013c) described the new genus
Pao for this group. Although Kottelat (2013c) provisionally
recognized 13 species from Southeast Asia in Pao, the genus
clearly needs revision (see "Notes" of Pao abei, pp. 506–507). Of
these, at least 6 species were confirmed to be from the Mekong,
during our field surveys in 2007–2013.
Pao baileyi is peculiar within the genus by having numerous
finger-like cutaneous outgrowths on head and body (Sontirat,
1989: 104, as Tetraodon baileyi; Kottelat, 2001a: 164, as Monotrete baileyi). These outgrowths on the head may be branched
irregularly in large specimens (see, photo A).
This species was described at least 2 times as new with the
same scientific name by Sontirat (1985, 1989); see also Kottelat
(2013c: 479).

TETRAODONTIDAE

Pao suvattii (Sontirat & Soonthornsatit, 1985)

A) Marketed fish, not preserved (Savannakhet, Laos, photo: KS); B) NUOL-P 2815 (photo: TP); C) NUOL-P 536 (photo: KS); D and F) NUOL-P 1783 (photo: KS); E) NUOL-P 172 (photo: KS); G) NUOL-P 151 (photo: KS); H) NUOL-P 19 (photo: KS); I) NUOL-P 57 (photo: KS)

A

B

Family: Tetraodontidae (FC: 509)
Size: 12.9 cm SL (NUOL-P 5154).
Distribution: Mekong Basin in Laos and Thailand.
Notes: A medium-sized species of freshwater puffers, found in
large rivers with muddy bottoms. The generic assignment follows
Kottelat (2013c).
Its peculiar appearance, including the upturned mouth, long
and narrowly triangular snout, depressed head and body, and an
arrowhead-shaped dusky marking behind the interorbital area,
readily distinguishes Pao suvattii from the other Mekong puffers.
As pointed out by Roberts (1998b: 228, as Tetraodon suvattii),
P. suvattii is superficially similar to the African freshwater puffer
Tetraodon miurus rather than the other puffers from Asia.
This characteristic species was named for Chote Suvatti, one
of the pioneer ichthyologists in Thailand who worked with H.M.
Smith, in honor of his contribution to the taxonomy of fishes of
Thailand (Sontirat, 1989).

C

D

G
E
H
mouth upturned
snout long, narrowly triangular

F
I

arrowhead-shaped dusky marking
behind interorbital space
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Pao fangi (Pellegrin & Chevey, 1940)
Family: Tetraodontidae (FC: 509)

A

Size: 9.2 cm SL (Saenjundaeng et al., 2013a: 78, as Tetraodon
palustris).
Distribution: Mekong Basin in Loas, Thailand, Cambodia, and
Vietnam; Chao Phraya Basin and ?peninsular Thailand.
Notes: A relatively small-sized species of freshwater puffers,
found in marshes, swamps, and reservoirs with dense aquatic
vegetation. The generic assignment follows Kottelat (2013c: 480).
Taxonomy of spotted puffers of the genus Pao in the Mekong
is in a state of flux. For example, Pao fangi was treated by some
previous researchers as a synonym of P. leiurus (e.g., Roberts,
1998b, as Tetraodon leiurus) or P. cochinchinensis (e.g., Kottelat,
2001a, as Monotrete cochinchinensis), but Saenjundaeng et al.
(2013a) resurrected it as valid (as Tetraodon fangi). Subsequently
Kottelat (2013c: 480) also treated P. fangi as valid following
Saenjundaeng et al. (2013a), and, furthermore, considered that a
congener from peninsular Thailand, P. ocellatus, is also a possible
synonym of P. fangi. Saejundaeng et al. (2013a) pointed out that
P. fangi can be distinguished from P. cochinchinensis by having
a shorter snout, although their P. cochinchinensis is possibly conspecific with P. barbatus (see "Notes" of P. abei, pp. 506–507).
Saenjundaeng et al. (2013a) described a new species Tetraodon
palustris from the Mekong Basin in northern Thailand; the species was subsequently regarded as a junior synonym of Pao
brevirostris by Kottelat (2013c: 479); we agree with his decision
that these 2 are conspecific. According to Saenjundaeng et al.
(2013a), their T. palustris is similar to Pao fangi (as Tetraodon
fangi) in having no spinules on the dorsal surface of the snout,
but has no ocellus on the body (vs. a distinct reddish-centered
ocellus present in P. fangi). The condition of the ocellus in P.
fangi, however, varies depending on the specimen; some have a
distinct large ocellus (photos A and C), whereas the others have
a smaller and sometimes poorly contrasted ocellus; note that the
specimens in photo E (with a distinct ocellus = fangi-type) and
F (with no ocellus = palustris-type), as well as some specimens
with an intermediate condition, were collected together from a
single resourvoir in Battambong, Cambodia. The spinulate pattern
on the head may be slightly different between these species in
their figures (Saenjundaeng et al., 2013, fig. 5), but the variation
of this character actually overlaps between these 2 colormorphs.
We thus conclude here that T. palustris is conspecific with (and
a junior synonym of) P. fangi; this means that P. brevirostris,
originally described by Benl (1957), is also a junior synonym of P.
fangi, following Kottelat's (2013c) decision about synonymy of P.
brevirostris and P. palustris. See also "Notes" of P. abei.

I

B

C

D

E

F

G
ground color of head and body yellowish green
dorsally, with numerous close-set dusky spots

H
snout relatively short
(see also Pao abei,
pp. 506–507)
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distinct ocelled spot (centered with
red) usually present (see text)

A) IFREDI-P 4222 (photo: PT); B) IFREDI-P 1008 (photo: PT); C) IFREDI-P 1786 (photo: PT); D) IFREDI-P 3535 (photo: PT); E) IFREDI-P 2228 (photo: PT); F) IFREDI-P 2227 (photo: PT); G) NUOL-P 1126 (photo: KS); H) NUOL-P 528 (photo: VV); I) CTU-P 998 (photo: LXT)

TETRAODONTIDAE

TETRAODONTIDAE
Pao barbatus (Roberts, 1998)

A

Family: Tetraodontidae (FC: 509)
Size: 13.6 cm SL (Saejundaeng et al., 2013b: 78, as Tetraodon
barbatus).
Distribution: Mekong Basin in Laos and Thailand.

A) NUOL-P 4370 (photo: TP); B) NUOL-P 1413 (photo: KS)

minute spines on body not
extending posteriorly beyond
end of dorsal-fin base

snout relatively
long

B
ventral surface of
head and body pale

A

Pao cochinchinensis (Steindachner, 1866)
Family: Tetraodontidae (FC: 509)
Size: 14.1 cm SL (Saejundaeng et al., 2013b: 81, as Tetraodon
cambodgiensis).
Distribution: Mekong Basin in Cambodia and Vietnam.
Notes: A medium-sized species of freshwater puffers, found in
rivers and lakes. The generic assignment follows Kottelat (2013).
Pao cochinchinensis, described from "Cochinchina" (an
old name for southern Vietnam), has been seriously confused
with several nominal species of the genus, e.g., P. abei (and its
possible synonym P. turgidus), P. barbatus, P. fangi (and its
possible synonyms P. brevirostris and P. palustris), and/or P.
leiurus (e.g., Roberts, 1998b; Kottelat, 2001a, 2013; Saenjundaeng et al., 2003a, b). Tetaodon cambodgiensis (= Pao cambodgiensis) is regarded here as a synonym of this species; see
details in "Notes" of P. abei, next page.
Pao cochinchinens greatly resembles the Mekong congener
P. barbatus (above) in general appearance, but differs in having
spinules on the caudal peduncle behind dorsal-fin base (Saenjundaeng et al., 2013b, as Tetraodon cambodgiensis). As far
as we know, these 2 similar-looking species are distributed
allopatrically in the Mekong.

B
minute spines on body
extending posteriorly beyond
end of dorsal-fin base

snout relatively
long

C
ventral surface of
head and body pale

D

black spot encircled by narrow
pale or pale blue line

young

Original figure of Crayacion cochinchinensis (=
Pao cochinchinensis)
(from Steindachner, 1866).
Note that the lips appear
to be turned up.
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A) Marketed fish, not preserved (Siem Reap, Cambodia, photo: KS); B) IFREDI-P 927 (photo: PT); C) IFREDI-P 1814 (photo: PT); D) IFREDI-P 1491 (photo: PT)

Notes: A medium-sized species of freshwater puffers, found in
rivers and lakes. The generic assignment follows Kottelat (2013c).
Pao barbatus, described by Roberts (1998b) from the middle and lower reaches of the Mekong, was considered as a
junior synonym of P. cambodgiensis by subsequent researchers
(e.g., Kottelat, 2001a, 2013c), but Saenjundaeng et al. (2013b)
resurrected it as valid. According to Saenjundaeng et al. (2013b),
P. barbatus can be distinguished from P. cambodgiensis by
having no spinules on the caudal peduncle (vs. spinules are
present on the upper part of the caudal peduncle in P. cambodgiensis) and a broader head (e.g., head width at preorbital
54.1–59.8% of the head length in P. barbatus vs. 48.7–52.9%
in P. cambodgiensis). Although all our Lao (Luang Prabang
and Savannakhet) and Thai (Ubon Ratchathani) specimens lack
spinules on the caudal peduncle, the ratio of head width of some
specimens falls into the range of P. cambodgiensis shown by
Saenjundaeng et al. (2013b). We provisionally identify all of
our Lao and Thai specimens as P. barbatus based only on its
distribution pattern of spinules on the body. Further extensive
research, including molecular analysis, is needed to clarify the
taxonomic status of these 2 similar-looking, apparently allopatric
species in the Mekong. Note that Tetaodon cambodgiensis Chabanaud, 1923 (= Pao cambodgiensis) is regarded here as a
synonym of P. cochinchinensis, below.

Pao abei (Roberts, 1998)
Family: Tetraodontidae (FC: 509)

A

Size: 18.5 cm SL (Kottelat, 2001a: 166, as Monotrete turgidus).
Distribution: Mekong Basin in Laos, Thailand, and Cambodia;
Chao Phraya and Meklong basins.

Freshly-collected fish of Pao abei (Ubon Ratchathani, Thailand, photo: KS)

Notes: A medium-sized species of freshwater puffers, found
in rivers and swift streams; it is common in upland areas. The
generic assignment follows Kottelat (2013c).
Pao abei was originally described by Roberts (1998b, as
Tetraodon abei) from the Mekong, Chao Phraya, and Meklong
basins of Thailand and Laos (type locality: Xe Bangfai, Laos). In
the description, Roberts (1998b: 228) stated that the species was
immediately distinguished from "closely related" his T. leiurus
(presumed to comprise P. barbatus and P. cochinchinensis recognized here) by having "entire dorsolateral surface of body
with numerous pale spots uniformly distributed over a dark
background." Subsequently Kottelat (2000) describe a new darkspotted puffer Monotrete turgidus (= Pao turgidus) from Savannakhet Province of Laos; Kottelat (2001a: 165) stated that the
species can be distinguished from the other Mekong congeners
by having "adult without ocellus or larger black blotch under
dorsal origin, but with several black spots on body with a paler
(orange to red in life) central area."
During our field surveys in 2007–2013, we collected numerous specimens that can be identified as P. abei and/or P. turgidus
from rivers and upland streams of the Mekong Basin in Laos and
Thailand, as well as some from northern Cambodia. We were
surprised by the fact that these puffers represent great variation
in coloration of the head and body. Even in a single individual,
they can change their coloration rapidly from paler background
with dark spots (= P. turgidus-type) to a dark background with
pale orange or yellow spots (= P. abei-type); such color variants
are frequently found together in a single-netting collection (see
photograph below). Since no other definitive characters differentiating these 2 species have been known, we here provisionally
conclude that these 2 are conspecific; namely, P. turgidus is
regarded here as a junior synonym of P. abei.
Within the Mekong puffers, Pao abei recognized here is
similar to P. fangi (p. 504) in general appearance in particular
its dusky spotted pattern (in the P. turgidus-type specimens) and
spinulate area on the dorsal surface of the head, wihch does not
extending anteriorly beyond a vertical line through the middle
or anterior margin of the eye, but has a slightly longer snout (see

B

C

D

E

F

G

H
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A) One of UNMF specimen (Ubon Ratchathani, Thailand, photo: KS); B) NUOL-P 1899 (photo: KS); C) NUOL-P 2029 (photo: KS); D) NUOL-P 3001 (photo: TP); E) NUOL-P 4522 (photo: TP); F) NUOL-P 1943 (photo: KS); G) NUOL-P 2572 (photo: TP); H) IFREDI-P 456
(photo: PT)

TETRAODONTIDAE

TETRAODONTIDAE
I

J

K

variant?

L

paler-colored
individual

snout slightly long
(see similar-looking
Pao fangi, p. 504)

M

intermediatecolored individual

N

darkercolored individual

I) NUOL-P 4507 (photo: TP); J) NUOL-P 4509 (photo: TP); K) NUOL-P 4021 (photo: TP); L) NUOL-P 2029 (photo: KS); M) IFREDI-P 1546 (photo: KS); N) NUOL-P 3843 (photo: TP)

also photographs of P. fangi, p. 504) and more or less paler body
spots (usually dark brown, grayish brown, orange or yellowish,
vs. black or gray in P. fangi). In the Mekong Basin, Pao abei
is usually found in rivers and streams, whereas P. fangi most
frequently inhabits marshes, swamps or reservoirs. We tentatively
follow Tan & Kottelat (2009) that these Indochinese puffers of
Pao are non-conspecific with similar-looking Pao leiurus, known
from Java, Sumatra, and the Malay Peninsula. According to Tan
& Kottelat (2009: 62–63, fig. 44, as Monotrete leiurus), their P.
leiurus has "usually a pale brown unspotted patch in the upper
part of the caudal peduncle and a broad pale brown band along the
upper edge of the caudal fin"; these color patterns are not found
in P. abei shown here. Note that we examined 3 specimens from
the Bangpakong River in western Thailand (UNMF 8619, 8620,
and 8621), that represent a similar color pattern with P. leiurus of
Tan & Kottelat (2009) (i.e., a pale brown patch in the upper part
of the caudal peduncle, and a broad pale brown band along the
upper edge of the caudal fin, as well as an ocellus with/without
dull orange center below the dorsal-fin origin); spinulate pattern
on the head and body of the Bangpakong specimens resemble that
of P. barbatus redescribed by Saenjundaeng et al. (2013b).
Great variation in spotted pattern (not of a color tone) on the
body of Pao abei is found in the population from the Nam Ou
River (a tributary of the Mekong) in Luang Prabang, northern
Laos (photos D, E, I–K, and N). For example, the specimen in
photo K has close-set large dusky spots without a paler center on
the body; it looks similar to the photographed specimen shown
by Saenjundaeng et al. (2013a, fig. 4) as "Tetraodon cochinchinensis" rather than the typical P. abei. However, we identify
this specimen as P. abei (rather than P. cochinchinensis), since it
has no spiniles on the dorsal surface of the head before a vertical
line through the middle of the eye (see also comment on T.
cochinchinensis of Saenjundaeng et al., 2013a, below).
Note that the identification of Pao cochinchinensis has been
seriously confused. The species was originally described by
Steindachner (1866: 480, as Crayacion cochinchinensis) based
on 2 specimens from "Cochinchina" (an old name for southern
Vietnam). As far as we know, in southern Vietnam, only 2 species
of Pao are known from the Mekong and Dong Nai basins: P.
cambodgiensis of Saenjundaeng et al. (2013b, as Tetraodon
cambodgiensis) and P. fangi. Although we did not examine the
syntypes [that Kottelat (1998: 120) stated, "cannot be located in
NMW"], Steindachner (1866) provided a good illustration in his
original description of C. cochinchinensis; it is reproduced in
p. 505. The fish in this original illustration looks similar to our
specimen of P. cochinchinensis (= T. cambodgiensis of Saenjundaeng et al., 2013b) (p. 505) in having relatively long snout
(though the lips are turned up), a distinctive eye-sized black spot
surrounding narrow pale ring, many close-set, irregularly-shaped
dusky markings on the side of the head and body (sometimes
faded in the Mekong specimens), and whitish abdomen. The other
candidate, P. fangi, differs obviously from C. cochinchinensis of
Steindacher (1866) in having a shorter snout and black spotted
pattern entirely on the body (see photographs of P. fangi, p. 504).
We thus identify our fish in p. 505 as Pao cochinchinensis. Tetraodon cambodgiensis, redescribed by Saenjundaeng et al. (2013b),
is regarded here as a synonym of P. cochinchinensis.
The taxonomic status of "Tetraodon cochinchinensis" of
Saenjundaeng et al. (2013a, figs 4 and 5A–B) is not clear; they
did not state anything about the reason why they identified
their specimens examined as T. cochinchinensis. Although their
species resembles P. barbatus by having spinules on the dorsal
surface of the snout (before a vertical line through the anterior
margin of the eye) and no spinules on the caudal peduncle, it

center of dusky spot
may be orange

appears to have a more robust body and a slightly shorter snout
than the typical specimens of P. barbatus shown in p. 505; the
coloration is more darkened and brownish than the latter. We
also examined similar specimens from tributaries of the Mun
River (itself a tributary of the Mekong), but could not reasonably
differentiate those from typical P. barbatus due to their variation
in body shape and coloration; actually, the ranges of % of
snout length in head length of their T. cochinchinensis and T.
barbatus shown by their papers (Saenjundaeng et al., 2013a, b)
are broadly overlapped. Further extensive research, including
molecular analysis, is needed to clarify their taxonomic statuses.
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INDEX OF SCIENTIFIC NAMES
Names in bold indicate those of valid descrbed species and putative unnamed species, both of which are found in the Indochinese (i.e.,
Lao, Thai, Cambodian, and Vietnamese) Mekong; note that this is merely an index for this book, but is not the comprehensive list
of fishes in the region. Names in plain (non-bold) font indicate synonyms, names of fishes not known from the Indochinese Mekong
(including fishes with dountful or erroneous records), and/or names of artificially introduced, non-establishing fishes in the region
(e.g., Arapaima gigas, see p. 41).

A
Aaptosyax grypus .......... 72, 84
abbreviatus, Cynoglossus .......... 486, 492
abei, Mugilogobius .......... 450
abei, Pao .......... 502, 504, 505, 506, 507
Aboma aliciae .......... 433
Acanthopagrus berda .......... 370
Acanthopagrus pacificus .......... 370, 472
Acanthopsoides delphax .......... 190
Acanthopsoides gracilentus .......... 190
Acanthopsoides hapalias .......... 190
acanthopterus, Scaphiodonichthys .......... 148
Acantopsis bruinen .......... 192, 193
Acantopsis dinema .......... 192
Acantopsis ioa .......... 193
Acantopsis rungthipae .......... 191, 193
Acantopsis sp. .......... 192, 193
Acantopsis thiemmedhi .......... 192
Acentrogobius caninus .......... 435, 436
Acentrogobius chrolostigmatoides .......... 437
"Acentrogobius" globiceps .......... 434, 435
Acentrogobius gracilis .......... 433
"Acentrogobius" ocyurus .......... 434
Acentrogobius viridipunctatus .......... 435, 464
Acheilognathus barbatulus .......... 111
Acheilognathus deignani .......... 111
Achiroides leucorhynchos .......... 487
Achiroides melanorhynchus .......... 487
Achirus bilineatus .......... 496
achlamys, Gazza .......... 388
acinaces, Gerres .......... 386
Acrochordonichthys sp. cf. rugosus .......... 298
Acrossocheilus bantamensis .......... 134
acrostomus, Devario .......... 88
acutipennis, Oligolepis .......... 471
acutus, Rhizoprionodon .......... 34
aeolus, Sillago .......... 371
aequidentata, Coilia .......... 60
aequipinnatus, Danio and/or Devario .......... 88
aesarnensis, Clupeichthys .......... 66, 67
aetholepis, Atherinomorus .......... 318
[seen in the text as Atherinomorus sp. (cf. aetholepis)]
Aetobatus ocellatus .......... 39
affinis, Gambusia .......... 322, 323
affinis, Hyporhamphus .......... 332
aggregatus, Brachygobius .......... 446, 447
[also seen in the text as Brachygobius sp. (cf. aggregatus)]
Akysis bilustris .......... 299
Akysis brachybarbatus .......... 298, 299
Akysis ephippifer .......... 299
Akysis filifer .......... 297
Akysis fuliginatus .......... 298
Akysis inermis .......... 296
Akysis similis .......... 297

526

Akysis sp. cf. macronema .......... 297
Akysis variegatus .......... 299
Akysis varius .......... 296, 298, 299
albimaculatus, Rhinogobius .......... 440, 441
albolineata, Brachydanio .......... 90
albolineatus, Mystus .......... 284
alboplumbeus, Takifugu .......... 500
Albulichthys albuloides .......... 147
albuloides, Albulichthys .......... 147
albus, Monopterus .......... 344, 345
Alepes vari .......... 390
aliciae, Aboma and/or Favonigobius .......... 433
Allenbatrachus grunniens .......... 310, 311
Allenbatrachus reticulatus .......... 310
alticrista, Schistura .......... 209
Altigena elegans .......... 180
Altigena lippa .......... 172, 180
altus, Barbonymus .......... 116, 117, 142
Ambassis gymnocephalus .......... 358
Ambassis interrupta .......... 358
Ambassis kopsii .......... 358
Ambassis macracanthus .......... 358
Ambassis vachellii .......... 355, 356, 358, 359
Ambastaia nigrolineata .......... 199, 217
Ambastaia sidthimuncki .......... 199
amblycephalus, Johnius .......... 372
Amblyceps mucronatum .......... 295
Amblyceps serratum .......... 294, 295
Amblypharyngodon chulabhornae .......... 107
Amblyrhynchichthys micracanthus .......... 135
Amblyrhynchichthys truncatus .......... 135
amboinensis, Butis .......... 422, 423
ambusticauda, Balantiocheilos .......... 7, 169
amnica, Tonlesapia .......... 418
Amoya gracilis .......... 433
Amoya moloana .......... 433
Amphotistius imbricatus .......... 37
amplistriga, Rasbora .......... 98
Anabas testudineus .......... 355, 402
analis, Sewellia .......... 239
Anguilla bicolor .......... 46, 510
Anguilla marmorata .......... 46
anguillaris, Pangio .......... 186
[also seen in the text as Pangio sp. (cf. anguillaris)]
anguillaris, Taenioides .......... 482
angustus, Poropuntius .......... 121, 122
Annamia normani .......... 228
Annamia sp. 'Bolaven' .......... 228
Annamia thuathienensis .......... 228
annamitica, Balitora .......... 231
[seen in the text as Balitora cf. annamitica]
Anodontostoma chacunda .......... 62
Anodontostoma thailandiae .......... 62
anomalura, Oxygaster .......... 75

aopyris, Devario .......... 88
Aperioptus delphax .......... 190
Aperioptus gracilentus .......... 190
Aperioptus hapalias .......... 190
Aplocheilus armatus .......... 322
Aplocheilus panchax .......... 322
Apocryptodon madurensis .......... 473
Apocryptodon punctatus .......... 473
apogon, Cyclocheilichthys .......... 138, 140, 141
apogon, Micronema and/or Phalacronotus .......... 250
apogonoides, Parambassis .......... 356, 357
aporia, Gobiopsis .......... 438
aquilonaris, Polynemus .......... 380, 382, 383
aramis, Schistura .......... 206, 207, 208
Arapaima gigas .......... 41
arel, Cynoglossus .......... 495
arenicolus, Nemacheilus .......... 224, 225
argenteus, Monodactylus .......... 393
argentimaculatus, Lutjanus .......... 363
argus, Scatophagus .......... 50, 394, 395
Arius maculatus .......... 276, 280
Arius nenga .......... 281
Arius sagor .......... 278
Arius stormii .......... 277
Arius venosus .......... 280
Arius verrucosus .......... 277
ariza, Cyprinus and/or Gymnostomus .......... 163
armatus, Aplocheilus .......... 322
armatus, Cyclocheilichthys .......... 138, 141
armatus, Mastacembelus .......... 350, 351
armiger, Mystus .......... 288
arnei, Hippocampus .......... 337
Arothron firmamentum .......... 502
Arothron hispidus .......... 502
Arothron immaculatus .......... 502
Arothron leopardus .......... 502
Arothron manilensis .......... 502
Arothron mappa .......... 502
Arothron meleagris .......... 502
Arothron nigropunctatus .......... 502
Arothron reticularis .......... 502
Arothron stellatus .......... 502
arsius, Pseudorhombus .......... 486
ashmeadi, Discherodontus .......... 146
asiatica, Sillago .......... 371
aspro, Odontobutis and/or Terateleotris .......... 420
astroblepa, Leptosynanceia .......... 352
Atherinomorus duodecimalis .......... 318
Atherinomorus lacunosus .......... 318
Atherinomorus sp. (cf. aetholepis) .......... 318
athos, Schistura .......... 202, 208, 213
atridorsalis, Rasbora .......... 98, 99
atridorsalis, Mystacoleucus .......... 144
atrifasciatus, Mystus .......... 286, 287
atrilimes, Crossocheilus .......... 175, 176
atripinnatus, Aulopareia .......... 436
attu, Wallago .......... 32, 258, 259
Atule mate .......... 390
auchenolepis, Oxyurichthys .......... 472
Aulopareia atripinnata .......... 436, 437
Aulopareia cyanomos .......... 436, 437
Aulopareia janetae .......... 436, 437
Aulopareia koumansi .......... 436
Aulopareia masoni .......... 436
Aulopareia spiloptera .......... 436
Aulopareia unicolor .......... 437

aurarmus, Neodontobutis and/or Odontobutis .......... 421
auratus, Carassius .......... 153
aureus, Chrysochir .......... 378, 379
aureus, Glossogobius .......... 431
Auriglobus modestus .......... 499
Auriglobus nefastus .......... 499
auroflammea, Channa .......... 415
aurotaenia, Rasbora .......... 66, 102, 103
aurotaeniatus, Barbodes .......... 116, 128, 129
avicennia, Pseudogobius .......... 458
Awaous grammepomus .......... 470
aymonieri, Gyrinocheilus .......... 184

B
baculis, Parambassis .......... 356
Badis khwae .......... 367
Badis ruber .......... 367
Badis siamensis .......... 367, 487, 489, 490, 491
baenzigeri, Tuberoschistura .......... 222
baganensis, Stolephorus .......... 55
bagarius, Bagarius .......... 303
Bagarius bagarius .......... 303
Bagarius suchus .......... 303
Bagarius yarrelli .......... 303
bagio, Muraenesox .......... 50, 51
Bagrichthys macracanthus .......... 282, 283
Bagrichthys macropterus .......... 282
Bagrichthys majusculus .......... 283
Bagrichthys obscurus .......... 282
Bahaba polykladiskos .......... 373
baileyi, Monotrete, Pao, and/or Tetraodon .......... 502
bairdi, Schistura .......... 203
Balantiocheilos ambusticauda .......... 7, 169
Balantiocheilos melanopterus .......... 169
Balitora annamitica .......... 231
[seen in the text as Balitora cf. annamitica]
Balitora lancangjiangensis .......... 230, 231
Balitora meridionalis .......... 231
Balitoropsis zollingeri .......... 232, 233
balteatus, Redigobius .......... 445
bandanensis, Scaphognathops .......... 114, 115
Bangana behri .......... 182
Bangana dero .......... 172
Bangana elegans .......... 180
Bangana lippa .......... 172
bantamensis, Acrossocheilus and/or Barbus .......... 134
baramensis, Kryptopterus .......... 254
barbatulus, Acheilognathus .......... 111
barbatulus, Labeo .......... 171
barbatus, Pao and/or Tetraodon .......... 504, 505, 506, 507
Barbichthys laevis .......... 169
Barbodes aurotaeniatus .......... 128
Barbodes (Barbodes) parva .......... 146
Barbodes rhombeus .......... 129
Barbodes semifasciolatus .......... 128
Barbonymus altus .......... 116, 117, 142
Barbonymus gonionotus .......... 110, 117, 118
Barbonymus schwanenfeldii .......... 116
barbouri, Hippocampus .......... 337
Barbus bantamensis .......... 134
Barbus spilopterus .......... 130
barroni, Paralaubuca .......... 74, 75
Batrachomoeus trispinosus .......... 310, 311
batrachus, Clarias .......... 244, 246, 247
[also seen in the text as Clarias sp. (cf. batrachus)]
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beauforti, Rasbora .......... 97
[seen in the text as Rasbora sp. cf. beauforti]
beauforti, Botia and/or Syncrossus .......... 194
beauforti, Zenarchopterus .......... 330
behri, Bangana and/or Incisilabeo .......... 182, 183
belangerii, Johnius .......... 375, 376
Belodontichthys dinema .......... 249
Belodontichthys truncatus .......... 249
Belontia hasselti .......... 408
bengalense, Ophisthernon .......... 47, 344, 345
berda, Acanthopagrus .......... 370
Betta imbellis .......... 410, 411
Betta mahachaiensis .......... 410
Betta prima .......... 410
Betta pugnax .......... 410
Betta saiamorientalis .......... 410
Betta siamorientalis .......... 411
Betta smaragdina .......... 402, 410
Betta sp. (cf. imbellis) .......... 411
Betta splendens .......... 410, 411
Betta stictos .......... 410
biaculeatus, Syngnathoides .......... 337, 338
bicirrhis, Kryptopterus .......... 252, 253
bicirrhosus, Glossogobius .......... 430
bicolor, Anguilla .......... 46
bicolor, Himepimelodus .......... 276
bicolor, Monopterus .......... 345
bicornis, Neostethus .......... 318, 321
bidens, Opsariichthys .......... 85
bidens, Piaractus .......... 241
bidentatus, Polynemus .......... 380, 382, 383
bikolanus, Redigobius .......... 445
bilineata, Paraplagusia .......... 497
bilustris, Akysis .......... 296, 298, 299
bimaculatus, Ompok .......... 256
binotatus, Barbodes and/or Systomus .......... 129
binotatus, Nemacheilus .......... 217
biocellatus, Psammogobius .......... 432
biocellatus, Celonodon and/or Tetraodon .......... 501
blanci, Chitala .......... 42, 44
blanci, Neolissocheilus .......... 125
bleekeri, Luciosoma .......... 91
bleekeri, Micronema and/or Phalacronotus ..........250, 251
bleekeri, Epinephelus .......... 362
bleekeri, Paraplagusia .......... 497
blochii, Nuchequula .......... 389
blochii, Plagusia and/or Paraplagusia .......... 497
boaja, Doryichthys .......... 337, 338, 339
bocourti, Pangasius .......... 243, 260, 262, 263, 267, 268, 270,
271, 283
boddarti, Boleophthalmus .......... 474
Boesemania microlepis .......... 372, 373, 374
bokorensis, Pterocryptis .......... 257
bola, Raiamas .......... 85
bolavenensis, Schistura .......... 203, 212, 214
Boleophthalmus boddarti .......... 474
Boleophthalmus pectinirostris .......... 474
bolovenensis, Poropuntius .......... 121, 123
bomboides, Pseudomystus .......... 282
borapetensis, Rasbora .......... 93, 97
borneensis, Chitala .......... 44
borneensis, Clupeoides .......... 66, 67
borneensis, Cephalocassis and/or Hemipimelodus ......... 276, 277
borneensis, Johnius .......... 372, 374, 375, 376, 377
borneensis, Polynemus .......... 382
borneensis, Stigmatogobius .......... 444
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borneensis, Pseudapocryptes .......... 480
borneensis, Cynoglossus .......... 496
borneensis, Carinotetraodon .......... 498
boro, Pisodonophis .......... 47, 48, 49
Bostrychus africanus .......... 424
Bostrychus microphthalmus .......... 424
Bostrychus scalaris .......... 424, 425
Bostrychus sinensis .......... 424
Bostrychus strigogenys .......... 424
Bostrychus zonatus .......... 424
Botia beauforti .......... 194
Botia caudipunctata .......... 198
Botia eos .......... 195
Botia helodes .......... 194
Botia lecontei .......... 195
Botia longidorsalis .......... 198
Botia modesta .......... 197
Botia morleti .......... 199
Botia sidthimunki .......... 199
Botia splendida .......... 198
bouonthobi, Metzia .......... 75
Brachirus harmandi .......... 487, 489
Brachirus orientalis .......... 486
Brachirus panoides .......... 489, 490, 491
Brachirus siamensis .......... 487, 489, 490
Brachyamblyopus brachysoma .......... 472, 484
brachybarbatus, Akysis .......... 298, 299
Brachydanio albolineata .......... 90
Brachydanio kerri .......... 90
Brachydanio pulchra .......... 90
Brachydanio roseus .......... 90
Brachygobius aggregatus .......... 447
Brachygobius doriae .......... 446
Brachygobius mekongensis .......... 446, 447
Brachygobius sabanus .......... 446, 447
Brachygobius sp. (cf. aggregatus) .......... 446, 447
brachypomus, Piaractus .......... 241
brachypterus, Gobiopterus .......... 448
brachysoma, Rastrelliger .......... 398
brachysoma, Brachyamblyopus .......... 472, 484
Bregmaceros japonicus .......... 309
Bregmaceros lanceolatus .......... 309
Bregmaceros mcclellandi .......... 309, 524
Bregmaceros nectabanus .......... 309
Bregmaceros neonectabanus .......... 309
Bregmaceros pescadorus .......... 309
Bregmaceros rarisquamosus .......... 309
breviceps, Setipinna .......... 58, 59
[also seen in the text as Setipinna sp. (cf. breviceps)]
brevidorsalis, Microphis .......... 340
brevirostris, Neosalanx .......... 307
brevirostris, Pao .......... 504, 505
brevis, Puntius .......... 130, 131
Brevitrygon imbricata .......... 34, 36
Brevitrygon uarnacoides .......... 37
Brevitrygon walga .......... 36
breviventralis, Sewellia .......... 239
brigittae, Boraras and/or Rasbora .......... 95
bruinen, Acantopsis .......... 192, 193
brunneana, Physoschistura .......... 223
bucculenta, Schistura .......... 208, 209, 219
buchanani, Moolgarda .......... 314, 315
buffonis, Zanarchopterus .......... 330, 331
buitendijki, Neenchelys .......... 48
bulu, Puntioplites .......... 112, 113
Butis amboinensis .......... 422, 423

Butis butis .......... 421, 422, 423
Butis gymnopomus .......... 422, 423
Butis humeralis .......... 421, 422, 423
Butis koilomatodon .......... 355, 421
Butis prismaticus .......... 422, 423

C
caecus, Typhlachirus .......... 486, 488
caeruleostigmata, Laubuka .......... 73
Calamiana variegata .......... 464
calcarifer, Lates .......... 50, 360, 361
caligans, Macrotrema .......... 346
Callionymus hainanensis .......... 419
Callionymus hindsi .......... 419
Callionymus sagitta .......... 419
Callogobius liolepis .......... 438, 510
cambodgiensis, Garra and/or Ceratogarra .......... 177, 178, 179
cambodgiensis, Tuberoschistura .......... 222
cambodgiensis, Pao and/or Tetraodon ........... 505, 507
canaliculatus, Siganus .......... 397
cancila, Xenentodon .......... 335
canciloides, Xenentodon .......... 335
cancrivorus, Pisodonophis .......... 48, 49
canius, Plotosus .......... 243
cantoris, Trichopodus .......... 407
[also seen in the text as Osphromenus trichopsis var. cantoris]
Caragobius rubristriatus .......... 484
Caragobius urolepis .......... 484
Carassius auratus .......... 153
Carassius gibelio .......... 153
Carassius praecipuus .......... 153
carce, Ichthyocampus .......... 337, 341, 342
Carcharhinus leucas .......... 34
cardinalis, Cosmochilus .......... 136
carinatus, Poropuntius .......... 121, 122, 123
Carinotetraodon borneensis .......... 498
Carinotetraodon imitator .......... 498
Carinotetraodon irrubesco .......... 498
Carinotetraodon lorteti .......... 498
Carinotetraodon salivator .......... 498
Carinotetraodon travancoricus .......... 498
carouna, Johnius .......... 374, 375, 376
carpio, Cyprinus .......... 153
catla, Gibeliom .......... 111
Catlocarpio siamensis .......... 72, 110, 111, 152
caudata, Chaudhuria .......... 336, 347, 421
caudiguttatus, Cirrhinus and/or Henicorhynchus .......... 164
caudimaculata, Rasbora .......... 104
caudimaculatus, Hemicorhynchus .......... 164, 165
caudipunctata, Botia and/or Yasuhikotakia .......... 198
caudofurca, Schistura .......... 209, 218, 219
[also seen in the text as Schistura sp. (cf. caudofurca)]
cavifrons, Mugilogobius .......... 450, 452
Cephalocassis borneensis .......... 276
cephalus, Mugil .......... 312, 316
Ceratogarra cambodgiensis .......... 177, 178, 179
Ceratogarra fasciacauda .......... 178
Ceratogarra sp. indet. 1 .......... 177
Ceratogarra sp. indet. 2 .......... 178
Ceratoglanis pachynema .......... 248
Ceratoglanis scleronema .......... 248
chacunda, Anodontostoma .......... 62
Channa aff. marulius .......... 415
Channa auroflammea .......... 415

Channa gachua .......... 412
Channa lucius .......... 414
Channa marulius .......... 415
Channa melanoptera .......... 412
Channa melasoma .......... 412
Channa micropeltes .......... 414
Channa orientalis .......... 412
Channa sp. cf. limbata .......... 412
Channa sp. cf. marulius .......... 415
Channa striata .......... 412, 413, 414
chanos, Chanos .......... 70, 71
Chanos chanos .......... 70, 71
chatareus, Toxotes .......... 385
Chaudhuria caudata .......... 336, 347, 421
Chaudhuria fusipinnis .......... 347
Chelon macrolepis .......... 313
Chelon melinoptera .......... 312, 313
Chelon parmata .......... 312, 313, 314
Chelon planiceps .......... 312, 313
Chelon subviridis .......... 312, 313
Chelon tade .......... 312
Chelonodon patoca .......... 500
Chelonodontops laticeps .......... 500
Chelonodontops patoca .......... 500
Chelonodontops pleurospilus .......... 500
cheveyi, Micronema .......... 248, 255
chitala, Chitala .......... 43
Chitala blanci .......... 42, 44
Chitala borneensis .......... 44
Chitala chitala .......... 43
Chitala lopis .......... 42, 44
Chitala ornata .......... 42, 43
chola, Puntius .......... 130
Chonerhinos naritus .......... 499
Chonerhinos nefastus .......... 499
chrolostigmatoides, Acentrogobius .......... 437
Chrysochir aureus .......... 378, 379
chrysophekadion, Labeo .......... 170, 171
chrysops, Gerres .......... 387
chrysosoma, Redigobius .......... 445
chrysospilos, Periophthalmus .......... 477, 478, 479
chrysotaeniatus, Devario .......... 88, 89
chulabhornae, Amblypharyngodon .......... 106, 107
chulae, Mugilogobius .......... 450, 454
chuno, Gobiopterus .......... 355, 448, 449
cinereus, Muraenesox .......... 51
cingulata, Serpenticobitis .......... 200
circumcinctus, Macrognathus .......... 349
Cirrhinus cirrhosus .......... 72, 166
Cirrhinus jullieni .......... 166
Cirrhinus microlepis .......... 167
Cirrhinus molitorella .......... 167, 519
Cirrhinus mrigal .......... 166
Cirrhinus prosemion .......... 166, 167
cirrhosus, Cirrhinus .......... 72, 165, 166, 167
Clarias gariepinus .......... 247
Clarias gracilentus .......... 244
Clarias macrocephalus .......... 245
Clarias meladerma .......... 245
Clarias nieuhofii .......... 244
Clarias serniosus .......... 244, 245
Clarias sp. (cf. batrachus) .......... 246, 247
clarus, Zenarchopterus .......... 330, 331
clatrata, Schistura .......... 204
Clupeichthys aesarnensis .......... 67
Clupeichthys goniognathus .......... 67
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Clupeichthys sp. (cf. perakensis) .......... 67
Clupeoides borneensis .......... 66, 67
Clupisoma sinensis .......... 260, 274
Cnidoglanis nudiceps .......... 243
cobitis, Crossocheilus .......... 175, 176, 177
cochinchinensis, Pterocryptis .......... 257
cochinchinensis, Pao and/or Tetraodon ..... 498, 504, 505, 507
Coilia aequidentata .......... 60
Coilia dussumieri .......... 60, 61
Coilia lindmani .......... 60
Coilia macrognathus .......... 60
Coilia neglecta .......... 60, 61
Coilia rebentischii .......... 60, 61
coioides, Epinephelus .......... 50, 362
Cololabis saira .......... 325
Colossoma macropomum .......... 241
commerson, Scomberomorus .......... 399
commersonnianus, Scomberoides .......... 391
commersonnii, Stolephorus .......... 55
commersonnii, Dagetichthys and/or Synaptura ......... 491
conchophilus, Pangasius .......... 263, 266, 267, 268, 269, 270
confluens, Hemimyzon .......... 237, 238, 239
confuzona, Homaloptera .......... 232, 233
Congresex talabon .......... 51
Congresox talabonoides .......... 51
consternans, Poropuntius .......... 121, 123
contiguus, Doryichthys and/or Microphis .......... 337, 339, 340
Corica laciniata .......... 66, 67
Corica soborna .......... 67
cornutus, Oxyurichthys .......... 472
coruscans, Schistura .......... 205
Cosmochilus cardinalis .......... 136
Cosmochilus harmandi .......... 136, 137, 138
Cosmochilus nanlaensis .......... 136
Crinidens sarissophorus .......... 370
crocodilus, Lycothrissa .......... 54
Crossocheilus atrilimes .......... 176
Crossocheilus cobitis .......... 176, 177
Crossocheilus oblongus .......... 176
Crossocheilus reticulatus .......... 175
Crossocheilus sp. .......... 177
Cryptarius daugueti .......... 277
Cryptarius truncatus .......... 277
cryptopogon, Henicorhynchus and/or Tylognathus .......... 165
cryptopterus, Kryptopterus .......... 252
Ctenogobius minima .......... 457
Ctenopharyngodon idella .......... 109
cultellatus, Platycephalus .......... 352, 353
cunnesius, Moolgarda and/or Valamugil .......... 312, 314, 315
cuulong, Phallostethus .......... 318, 319
cyanomos, Aulopareia .......... 436, 437
Cyclocheilichthys apogon .......... 138, 140
Cyclocheilichthys armatus .......... 141
Cyclocheilichthys enoplos .......... 138
Cyclocheilichthys furcatus .......... 138
Cyclocheilichthys heteronema .......... 142
Cyclocheilichthys lagleri .......... 141
Cyclocheilichthys mekongensis .......... 141
Cyclocheilichthys repasson .......... 141
Cyclocheilos enoplos .......... 136, 138, 139
Cyclocheilos furcatus .......... 138
cynoglossus, Cynoglossus .......... 493, 494, 496
Cynoglossus abbreviatus .......... 486, 492
Cynoglossus arel .......... 495
Cynoglossus bilineatus .......... 496
Cynoglossus borneensis .......... 496, 498
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Cynoglossus cynoglossus .......... 493, 494, 496
Cynoglossus feldmanni .......... 492, 493
Cynoglossus gracilis .......... 486, 492
Cynoglossus lida .......... 486
Cynoglossus lingua .......... 495, 496
Cynoglossus microlepis .......... 492
Cynoglossus puncticeps .......... 493, 494, 495, 496
Cynoglossus quadrilineatus .......... 496
Cynoglossus sp. .......... 493
Cynoglossus trulla .......... 496
Cyprinidae, indet. gen. & sp. .......... 134
cyprinoides, Megalops .......... 50, 53
Cyprinus ariza .......... 163
Cyprinus carpio .......... 153
Cyprinus dero .......... 172
Cyprinus rubrofuscus .......... 72, 153
cyrano, Garra .......... 179

D
Dagetichthys commersonnii .......... 491
Dagetichthys marginata .......... 486, 491
Dangila cuvieri .......... 154
Dangila kuhlii .......... 154
Dangila leptos .......... 88, 89
Dangila lineata .......... 154
daniconius, Rasbora .......... 95, 100, 101
[also seen in the text as Rasbora sp. (cf. daniconius)]
Danio aequipinnatus .......... 88
Dasyatis laosensis .......... 35
Dasyatus krempfi .......... 38
Datnioides microlepis .......... 365
Datnioides polota .......... 364, 365
Datnioides pulcher .......... 365
Datnioides quadrifasciatus .......... 364
Datnioides undecimradiatus .......... 355, 365
daubentoni, Schistura .......... 203, 217
[also seen in the text as Schistura sp. (cf. daubentoni)]
daugueti, Cryptarius and/or Hemipimelodus .......... 276, 277
decacanthus, Gerres .......... 387
deignani, Acheilognathus .......... 111
delphax, Acanthopsoides and/or Aperioptus .......... 190
Dendrophysa russellii .......... 372
dentatus, Oxuderces .......... 473
dentex, Gazza .......... 388
dentibranchialus, Minyclupeoides .......... 66
deokhatoides, Doryichthys .......... 337, 338, 339
Dermogenys pusilla .......... 329
Dermogenys siamensis .......... 328, 329
dero, Bangana and/or Cyprinus .......... 172
Desmopuntius hexazona .......... 131
Devario acrostomus .......... 88, 89
Devario aequipinnatus .......... 88
Devario aopyris .......... 88
Devario chrysotaeniatus .......... 88, 89
Devario fangfangae .......... 88, 89
Devario gibber .......... 88
Devario laoensis .......... 88, 89
Devario salmonata .......... 88, 89
Deveximentum hanedai .......... 388
Deveximentum indicum .......... 388
Deveximentum insidiator .......... 388
Deveximentum interruptum .......... 388
Deveximentum megalolepis .......... 388
diardi, Sewellia .......... 239
Dichotomyctere fluviatilis .......... 501

Dichotomyctere nigroviridis .......... 501
Dichotomyctere ocellatus .......... 501
diemensis, Halophryne .......... 310
dienbienensis, Opsariichthys .......... 85
dienbienensis, Monopterus .......... 345
Dienbienia namnuaensis .......... 237
dinema, Acantopsis .......... 192
dinema, Belodontichthys .......... 249
Discherodontus ashmeadi .......... 146
Discherodontus halei .......... 146
Discherodontus parvus .......... 146
Discherodontus schroedei .......... 146
disjunctivus, Pterygoplichthys .......... 304
dispar, Pseudohemiculter .......... 78
dispar, Hampala .......... 126
dispar, Zenarchopterus .......... 330, 331
djambal, Pangasius .......... 260, 268
doriae, Brachygobius .......... 446
dorsinotata, Rasbora .......... 98, 99, 101
dorsizona, Schistura .......... 216
Doryichthys boaja .......... 337, 339
Doryichthys contiguus .......... 340
Doryichthys deokhatoides .......... 337, 338, 339
Doryichthys heterosoma .......... 338, 339
Doryichthys martensii .......... 338, 339
Drepane longimana .......... 392
Drepane punctata .......... 392
Drombus globiceps .......... 434
dubiosus, Stolephorus .......... 55
dulcis, Polynemus melanochir .......... 380, 382, 383
dunckeri, Phallostethus .......... 319
dunckeri, Zenarchopterus .......... 330, 331
duodecimalis, Atherinomorus .......... 318
dusonensis, Rasbora .......... 102, 103
dussumieri, Coilia .......... 60, 61
dussumieri, Hyporhamphus .......... 332
dussumieri, Ilisha .......... 62
dussumieri, Thryssa .......... 56, 57

E
ecdyonuroides, Hemimyzon .......... 237, 238
ectuntio, Zenarchopterus .......... 330, 331
ectypus, Mystacoleucus .......... 144
ehrenbergii, Lutjanus .......... 363
elegans, Altigena and/or Bangana .......... 180
Eleotris fusca .......... 428
Eleotris melanosoma .......... 420, 428
Eleutheronema rhadinum .......... 381
Eleutheronema tetradactylum .......... 381
Eleutheronema tridactylum .......... 380, 381
Ellochelon vaigiensis .......... 312, 317
elongata, Escualosa .......... 63
elongata, Physoschistura .......... 223
elongata, Hemimyzon .......... 237, 238, 239
elongata, Sewellia .......... 239
[also seen in the text as Sewellia sp. (cf. elongata)]
elongatus, Pangasius .......... 263, 267, 268, 270
elongatus, Pseudapocryptes .......... 361, 480, 481
elongatus, Typhlachirus .......... 486, 488
Elops hawaiensis .......... 52, 53
Elops machnata .......... 52
engeli, Moolgarda .......... 315
Engyprosopon mogkii .......... 486
enneaporos, Osteochilus .......... 159
enoplos, Cyclocheilichthys and/or Cyclocheilos .......... 136,

138, 139
entmema, Henicorhynchus .......... 164
eos, Yasuhikotakia .......... 195, 197
Epalzeorhynchos frenatum .......... 174
Epalzeorhynchos munense .......... 174
ephelis, Schistura .......... 208, 212
ephippifer, Akysis .......... 298, 299
Epinephelus bleekeri .......... 362
Epinephelus coioides .......... 50, 362
equulus, Leiognathus .......... 388, 389, 472
erumei, Psettodes .......... 486
erythropterus, Labeo .......... 172
erythrospila, Mekongina .......... 181, 183
erythrotaenia, Mastacembelus .......... 349
erythrourus, Gerres .......... 386, 387
Escualosa elongata .......... 63
Escualosa thoracata .......... 63
Esomus longimanus .......... 93
Esomus metallicus .......... 92, 93
espei, Rasbora and/or Trigonostigma .......... 96
eugeneiatus, Ompok .......... 256
Eugnathogobius illotus .......... 463, 465
Eugnathogobius kabilia .......... 451, 463, 466
Eugnathogobius microps .......... 463
Eugnathogobius mindra .......... 463
Eugnathogobius polylepis .......... 463, 465
Eugnathogobius siamensis .......... 463, 466, 467, 468, 469
Eugnathogobius sp. 1 .......... 469
Eugnathogobius sp. 2 .......... 467, 468
Eugnathogobius variegatus .......... 435, 463, 464
Euristhmus nudiceps .......... 243
Euryglossa cf. panoides .......... 491
Euryglossa orientalis .......... 491
evanida, Silhouettea .......... 432
exodon, Osphronemus .......... 404, 405

F
falcifer, Puntioplites .......... 112, 113
fangfangae, Devario .......... 88, 89
fangi, Pao and/or Tetraodon .......... 504
fasciacauda, Garra and/or Ceratogarra .......... 178
fasciata, Pristolepis .......... 366
fasciatus, Leiognathus .......... 389
Favonigobius aliciae .......... 433
Favonigobius reichei .......... 433
favus, Mastacembelus .......... 350
feldmanni, Cynoglossus .......... 492, 493
filaentosus, Gerres .......... 386
filamentus, Hemibagrus .......... 290, 291, 292
filifer, Pseudobagarius .......... 296, 297
Filimanus heptadactylum .......... 380
firmamentum, Arothron .......... 502
flavicaudata, Sikukia .......... 133, 134
fliviflamma, Lutjanus .......... 363
floresiana, Moringua .......... 48
fluviatilis, Dichotomyctere and/or Tetraodon .......... 501
fluvicaudus, Pseudogobius .......... 454, 456
Fluvitrygon oxyrhynchus .......... 38
Fluvitrygon signifer .......... 38
formosus, Scleropages .......... 41
frenatum, Epalzeorhynchos .......... 174
freycineti, Periophthalmodon .......... 476
fuliginatus, Akysis .......... 298
fuliginosa, Garra .......... 179
furcatus, Cyclocheilichthys and/or Cyclocheilos .......... 138
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furcatus, Lepidocephalichthys .......... 188, 189
fusca, Pangio .......... 186, 187
[also seen in the text as Pangio sp. (cf. fusca)]
fusca, Eleotris .......... 428
fuscescens, Lutjanus .......... 363
fuscescens, Siganus .......... 397
fuscus, Clarias .......... 246
fuscus, Glyptothorax .......... 301
fusinotata, Schistura .......... 218
fusipinnis, Chaudhuria .......... 347

G
gachua, Channa .......... 412, 413
Gambusia affinis .......... 322, 323
gariepinus, Clarias .......... 244, 245, 246, 247
Garra cambodgiensis .......... 177, 178, 179
Garra cyrano .......... 179
Garra fasciacauda .......... 178
Garra fuliginosa .......... 179
Garra sp. .......... 177
Garra theunensis .......... 179
gastrospilos, Pseudogobius .......... 455
Gazza achlamys .......... 388, 513
Gazza dentex .......... 388
Gazza minuta .......... 388
Gazza rhombea .......... 388
geminus, Kryptopterus .......... 248, 252, 253
georgii, Chelon and/or Paramugil .......... 312, 314
gerlachi, Onychostoma .......... 150, 151
gerrardi, Maculabatis .......... 39
gerreoides, Leiognathus and/or Nuchequula .......... 389
Gerres acinaces .......... 386
Gerres chrysops .......... 387
Gerres decacanthus .......... 387
Gerres erythrourus .......... 387
Gerres filamentosus .......... 386
Gerres infasciatus .......... 386
Gerres limbatus .......... 387, 513
Gerres longirostris .......... 386
Gerres macracanthus .......... 386
Gerres microphthalmus .......... 386
Gerres oyena .......... 386
Gerres septemfasciatus .......... 387
Gerres setifer .......... 387, 512, 513
Gerres shima .......... 386
Gerres silaceus .......... 387
Gerres sp. (cf. limbatus) .......... 387
gibber, Devario .......... 88, 89
gibbosa, Sardinella .......... 63
gibbosus, Plectorhinchus .......... 370
Gibelion catla .......... 111
gigas, Arapaima .......... 41
gigas, Pangasianodon ........... 152, 259, 260, 261, 262, 264
giuris, Glossogobius .......... 431
globiceps, "Acentrogobius" and/or Drombus .......... 434, 435
Glossogobius aureus .......... 431, 508
Glossogobius bicirrhosus .......... 430
Glossogobius giuris .......... 431
Glossogobius koragensis .......... 431
Glossogobius sparsipapillus .......... 430
glyphis, Glyphis .......... 34
Glyphis glyphis .......... 34
Glyptothorax fuscus .......... 301
Glyptothorax lampris .......... 301
Glyptothorax laosensis .......... 300
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Glyptothorax macromaculatus .......... 302
Glyptothorax zanaensis .......... 300
Gobiidae, indet. gen. & sp. .......... 462
Gobiopsis aporia .......... 438
Gobiopsis macrostoma .......... 438
Gobiopsis namnas .......... 438
Gobiopterus brachypterus .......... 448
Gobiopterus chuno .......... 355, 448, 449
goniognathus, Clupeichthys .......... 67
gonionotus, Barbonymus .......... 110, 116, 117, 118
goramy, Osphronemus .......... 404, 405
gracilentus, Acanthopsoides and/or Aperioptus .......... 190
gracilentus, Clarias .......... 244
gracilis, Rasbora and/or Trigonopoma .......... 96
gracilis, Lobocheilos .......... 168
gracilis, Acentrogobius and/or Amoya .......... 433
gracilis, Periophthalmus .......... 477, 478
gracilis, Taenioides .......... 482, 483
gracilis, Cynoglossus ........... 486, 492
grammepomus, Awaous .......... 470
Grammoplites knappi .......... 353
Grammoplites scaber .......... 353
greenwayi, Mystacoleucus .......... 144, 145
grootii, Pristolepis .......... 366
grunniens, Allenbatrachus .......... 310, 311
grypus, Aaptosyax .......... 72, 84
gudgeri, Sikukia .......... 132, 133, 134
gulio, Mystus .......... 282, 288, 289
guttatus, Raiamas .......... 84, 85, 164, 396
gymnocephalus, Ambassis .......... 358
gymnopomus, Butis .......... 422, 423
Gymnostomus ariza .......... 163
Gymnothorax pseudothyrsoides .......... 47
Gymnothorax sp. .......... 47
Gymnura poecilura .......... 39
Gyrinocheilus aymonieri .......... 184
Gyrinocheilus pennocki .......... 184

H
hainanensis, Callionymus and/or Repomucenus .......... 419
hainanensis, Neodontobutis .......... 421
halei, Discherodontus .......... 146
Halophryne diemensis .......... 310
hamiltonii, Thryssa .......... 56
Hampala dispar .......... 126
Hampala macrolepidota .......... 126
hanedai, Deveximentum and/or Secutor .......... 388
hapalias, Acanthopsoides and/or Aperioptus .......... 190
hardmani, Pseudobagarius .......... 296
harmandi, Paralaubuca .......... 74, 75
harmandi, Hypophthalmichthys .......... 108
harmandi, Cosmochilus .......... 136, 137, 138
harmandi, Brachirus .......... 487, 489
Harpadon nehereus .......... 308
Harpadon translucens .......... 308
hasselti, Belontia .......... 408
hasselti, Lepidocephalichthys ......... 188, 189
hasseltii, Osteochilus .......... 156
hasseltii, Silurichthys .......... 257
haugiangensis, Oryzias .......... 325, 326, 327
hawaiensis, Elops .......... 52, 53
Helichophagus typus .......... 260
Helichophagus waandersii .......... 260
Helicophagus leptorhynchus .......... 260
helodes, Botia and/or Syncrossus .......... 194

Helostoma temminckii .......... 403
Hemiarius stormii .......... 277
Hemiarius verrucosus .......... 276, 277
Hemibagrus cf. nemurus .......... 290
Hemibagrus filamentus .......... 290
Hemibagrus maydelli .......... 293
Hemibagrus microphthalmus .......... 293
Hemibagrus nemurus .......... 290, 291
Hemibagrus spilopterus .......... 291
Hemibagrus wyckii .......... 292
Hemibagrus wyckioides .......... 293
Hemibarbus labeo .......... 147
Hemibarbus maculatus .......... 147
Hemiculterella macrolepis .......... 78
Hemiculter krempfi .......... 78
Hemiculter leucisculus .......... 78
Hemigobius hoevenii .......... 460, 461
Hemigobius melanurus .......... 460, 461
Hemigobius mingi .......... 460
Hemimyzon confluens .......... 239
Hemimyzon ecdyonuroides .......... 238
Hemimyzon elongata .......... 237, 238
Hemimyzon khonensis .......... 237, 238
Hemimyzon papilio .......... 238
Hemimyzon pengi .......... 202, 231, 237
Hemipimelodus bicolor .......... 276
Hemipimelodus daugueti .......... 276, 277
Hemiramphus far .......... 332
Hemisilurus mekongensis .......... 248
Hemitrygon laosensis .......... 35, 36
hengeli, Rasbora and/or Trigonostigma .......... 96
Henicirhynchus caudiguttatus .......... 164
Henicorhynchus caudimaculatus .......... 164, 165
Henicorhynchus cryptopogon .......... 165
Henicorhynchus entmema .......... 163, 164, 165
Henicorhynchus lineatus .......... 164, 165
Henicorhynchus lobatus .......... 164, 165
Henicorhynchus ornatipinnis .......... 165
Henicorhynchus siamensis .......... 162, 163, 166
Henimatichthys sagor .......... 278
heptadactylum, Filimanus .......... 380
heptagonus, Hippichthys .......... 341, 342
Herklotsichthys dispilonotus .......... 63
hesperius, Kryptopterus .......... 254
heterolepis, Panna .......... 378
heteromorpha, Rasbora and/or Trigonostigma .......... 96
heteronema, Cyclocheilichthys .......... 142
Heteropneustes fossiilis .......... 243
Heteropneustes kemratensis .......... 243, 244
heterosoma, Doryichthys .......... 338, 339
hexanema, Laides .......... 274
hexapterus, Micronema .......... 255
hexazona, Desmopuntius and/or Puntius .......... 131
heyligeri, Phenablennius .......... 417, 523
hieni, Opsariichthys .......... 85
Hilsa kelee .......... 64, 65
Himantura chaophraya .......... 37
Himantura gerrardi .......... 39
Himantura imbricata .......... 34, 37
Himantura oxyrhynchus .......... 38
Himantura signifer .......... 38
Himantura uarnacoides .......... 34, 37
Himepimelodus intermedius .......... 276
hindsii, Callionymus and/or Repomucenus .......... 419
Hippichthys heptagonus .......... 341, 342
Hippichthys penicillus .......... 337, 341, 342

Hippichthys spicifer .......... 337, 341
Hippocampus arnei .......... 337, 522
Hippocampus barbouri .......... 337
Hippocampus kelloggi .......... 337
Hippocampus kuda .......... 337
hispida, Laocypris .......... 146
hispidus, Arothron .......... 502
histophorus, Scartelaos .......... 474, 475
hoai, Schistura .......... 215
hobelmani, Rasbora .......... 98
hoevenii, Leptobarbus .......... 94
hoevenii, Hemigobius .......... 460, 461
Homaloptera confuzona .......... 232, 233
Homaloptera leonardi .......... 233
Homaloptera smithi .......... 235
Homaloptera tweediei .......... 235
Homaloptera yunnanensis .......... 233
Homaloptera zollingeri .......... 232
Homalopteroides incodhinensis .......... 235
Homalopteroides lineata .......... 235
Homalopteroides maxinae .......... 235
Homalopteroides smithi .......... 235
Homalopteroides tweediei .......... 235
humeralis, Butis .......... 421, 422, 423
Hypoatherina valenciennei .......... 318
Hypophthalmichthys harmandi .......... 108
Hypophthalmichthys molitrix .......... 108, 109
Hypophthalmichthys nobilis .......... 109
hypophthalmus, Oxygaster and/or Parachela .......... 77
hypophthalmus, Pangasianodon .......... 240, 243, 260, 261,
262, 263
hypophthalmus, Ompok .......... 256
Hyporhamphus affinis .......... 332
Hyporhamphus dussumieri .......... 332
Hyporhamphus intermedius .......... 332
Hyporhamphus limbatus .......... 325, 332, 333
Hyporhamphus melanopterus .......... 332
Hyporhamphus neglectus .......... 332
Hypostomus plecostomus .......... 304
Hypsibarbus lagleri .......... 120
Hypsibarbus malcolmi .......... 118
Hypsibarbus pierrei .......... 119
Hypsibarbus suvattii .......... 120
Hypsibarbus vernayi .......... 119
Hypsibarbus wetmorei .......... 119

I
Ichthyocampus carce .......... 341, 342
idella, Ctenopharyngodon .......... 109
Ilisha dussumieri .......... 62
Ilisha megaloptera .......... 62
Ilisha melastoma .......... 62
Ilisha pristigasteroides .......... 62
illotus, Eugnathogobius .......... 463, 465
imbellis, Betta .......... 410, 411
[also seen in the text as Betta sp. (cf. imbelis)]
imbricata, Brevitrygon and/or Himantura .......... 34, 36, 37
imitator, Carinotetraodon .......... 498
immaculatus, Pseudecheneis .......... 302
immaculatus, Arothron .......... 502
Incisilabeo behri .......... 182
indicum, Leptomelanosoma .......... 380
indicus, Stolephorus .......... 55
indicus, Platycephalus .......... 353
indicum, Deveximentum and/or Secutor .......... 388
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indochinensis, Homaloptera and/or Homalopteroides .......... 235
Indostomus paradoxus .......... 336
Indostomus spinosus .......... 336, 347
inermis, Pseudobagarius .......... 296, 298, 299
infasciatus, Gerres .......... 386
insidiator, Deveximentum and/or Secutor .......... 388
intermedia, Trypauchenopsis .......... 483, 484
intermedius, Hemipimelodus .......... 276
intermedius, Hyporhamphus .......... 332
interrupta, Ambassis .......... 358
interruptum, Deveximentum and/or Secutor .......... 388
inusitata, Pterocryptis .......... 257
irrubesco, Carinotetraodon .......... 498
isognathus, Redigobius .......... 445
isostigma, Schistura .......... 222
[also seen in the text as Schistura sp. (cf. isostigma)]

J
jacobusboehlkei, Puntius and/or Systomus .......... 127
jaculatrix, Toxotes .......... 385
janetae, Aulopareia .......... 436, 437
japonicus, Bregmaceros .......... 309
jarbua, Terapon .......... 384
javanensis, Monopterus .......... 345
javanicus, Oryzias .......... 326, 327
javanicus, Pseudogobius .......... 454, 455, 456, 458
javus, Siganus .......... 397
johnii, Lutjanus .......... 363
Johnius amblycephalus .......... 372
Johnius belangerii .......... 375, 376
Johnius borneensis .......... 372, 375, 376, 377
Johnius carouna .......... 374, 375, 376
Johnius latifrons .......... 375, 376
Johnius macropterus .......... 372
Johnius macrorhynchus .......... 375
Johnius novaehollandiae .......... 377
Johnius plagiostoma .......... 375
Johnius trachycephalus .......... 375, 376, 377, 400
Johnius weberi .......... 375, 377
johorensis, Desmopuntius, Puntius, and/or Systomus .......... 131
jullieni, Probarbus .......... 152
jullieni, Cirrhinus .......... 165, 166

K
kaakan, Pomadasys .......... 370
kabilia, Eugnathogobius .......... 451, 463, 466
kampucheensis, Schistura .......... 203
kanagurta, Rastrelliger .......... 398
keiensis, Oxyurichthys .......... 471
kelee, Hilsa .......... 64, 65
kelloggi, Hippocampus .......... 337
kemratensis, Heteropneustes .......... 243, 244,
kerri, Brachydanio .......... 90
khamtanhi, Schistura .......... 211
khwae, Badis .......... 367
knappi, Grammoplites .......... 353
kohchangensis, Schistura .......... 220
koilomatodon, Butis .......... 355, 421
kongphengi, Schistura .......... 204
kontumensis, Poropuntius .......... 121, 123
kontumensis, Schistura .......... 218
kopsii, Ambassis .......... 358
koragensis, Glossogobius .......... 431
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koratensis, Opsarius .......... 85, 86, 87
korthausae, Pectenocypris .......... 95
koumansi, Aulopareia .......... 436
kranos, Lepidocephalichthys .......... 188, 189
krempfi, Dasyatis .......... 38
krempfi, Hemiculter .......... 78
krempfi, Pangasius .......... 260, 263, 268, 269
Kryptocentrus bicirrhis .......... 253
Kryptopterus baramensis .......... 254
Kryptopterus cryptopterus .......... 252
Kryptopterus geminus .......... 248, 252, 518
Kryptopterus hesperius .......... 254
Kryptopterus limpok .......... 252, 254
Kryptopterus lumholtzi .......... 254
Kryptopterus mononema .......... 254
Kryptopterus paraschilbeides .......... 254
Kryptopterus schilbeides .......... 250, 252, 254, 255
Kryptopterus vitreolus .......... 253
kuda, Hippocampus .......... 337
kuhlii, Dangila and/or Labiobarbus .......... 154

L
labeamajor, Probarbus .......... 152
labeaminor, Probarbus .......... 152
Labeo barbatulus .......... 171
Labeo chrysophekadion .......... 170, 171
Labeo erythropterus .......... 172
Labeo pierrei .......... 172, 180, 182
Labeo rohita .......... 72, 173
Labeo yunnanensis .......... 172
Labiobarbus leptocheilus .......... 154
Labiobarbus siamensis .......... 155
laciniata, Corica .......... 66, 67
lacunosus, Atherinomorus .......... 318
lagleri, Hypsibarbus .......... 119, 120
lagleri, Cyclocheilichthys .......... 141
Lagocephalus lunaris .......... 499
Laides hexanema .......... 274
Laides longibarbis .......... 271, 274, 518
lakdiva, Lates .......... 361
lampris, Gymnothorax .......... 301
lancangjiangensis, Balitora .......... 230, 231
lanceolatus, Bregmaceros .......... 309
lanceolatus, Pseudapocryptes .......... 480
lankesteri, Neostethus .......... 319, 321
Laocypris hispida .......... 146
Laocypris sp. .......... 146
laoensis, Cobitis .......... 188
laoensis, Devario .......... 88, 89
laoensis, Poropuntius .......... 121, 122, 123, 134
laoensis, Rhodeus .......... 111
laosensis, Dasyatis and/or Hemitrygon .......... 35, 36
laosensis, Glyptothorax .......... 300
larnaudii, Pangasius .......... 263, 264, 265
lateoides, Pterotolithus .......... 379
laterimaculata, Schistura .......... 205
Lates calcarifer .......... 361
Lates lakdiva .......... 361
Lates niloticus .......... 361
Lates uwisara .......... 361
laticaudus, Scoliodon .......... 34
laticeps, Chelonodontops .......... 500
latidens, Schistura .......... 209
latifrons, Johnius .......... 375, 376
latipes, Oryzias .......... 326

laubuca, Chela and/or Laubuka .......... 73
Laubuka caeruleostigmata .......... 73
Laubuka laubuca .......... 73
Laubuka siamensis .......... 73
lecontei, Yasuhikotakia .......... 195, 197, 198
leerii, Wallago and/or Wallagonia .......... 258, 259
leerii, Trichogaster and/or Trichopodus .......... 406
lehi, Phallostethus .......... 319
Leiobatis polylepis .......... 37
[seen in the text as Leiobatis (Himantura) polylepis]
Leiocassis stenomus .......... 282
Leiognathus equulus .......... 388, 389, 472
Leiognathus fasciatus .......... 389
Leiognathus pan .......... 389
Leiognathus robustus .......... 389
Leiognathus striatus .......... 389
leiurus, Pao and/or Tetraodon .......... 504, 505, 506, 507
leonardi, Homaloptera and/or Pseudohomaloptera .......... 233
leopardus, Arothron .......... 502
Lepidocephalichthys furcatus .......... 188, 189
Lepidocephalichthys hasselti .......... 188
Lepidocephalichthys kranos .......... 189
Lepidocephalichthys zeppelini .......... 189
Leptobarbus hoevenii .......... 94
Leptobarbus rubripinna .......... 94
leptocheilus, Labiobarbus .......... 154, 155
leptolepis, Selaroides .......... 390
Leptomelanosoma indicum .......... 380
leptorhynchus, Helicophagus .......... 260
leptos, Devario .......... 88, 89
Leptosynanceia astroblepa .......... 352
Lepturacanthus pantului .......... 400
Lepturacanthus rorlandti .......... 400
Lepturacanthus savala .......... 400
lepturus, Mystacoleucus .......... 144, 145
lepturus, Onychostoma .......... 150
lepturus, Trichiurus .......... 400
leucas, Carcharhinus .......... 34
leucisculus, Hemiculter .......... 78
leucorhynchos, Achiroides .......... 487
leucorhynchus, Pseudobagarius .......... 296
limbata, Channa .......... 412
[seen in the text as Channa sp. cf. limbata]
limbatus, Hyporhamphus .......... 325, 332, 333
limbatus, Gerres .......... 387
[also seen in the text as Gerres sp. (cf. limbatus)]
limpok, Kryptopterus .......... 252, 254
lindmani, Coilia .......... 60, 61
lineata, Metzia .......... 75
lineata, Dangila and/or Labiobarbus .......... 154
lineata, Homaloptera and/or Homalopteroides ..........235
lineatus, Henicorhynchus .......... 163, 164, 165
lineatus, Oreias .......... 219
lineatus, Plotosus .......... 243
lineatus, Rasborinus .......... 75
lineatus, Rhinogobius .......... 440, 441, 442
lingua, Cynoglossus .......... 495
lini, Osteochilus .......... 156, 158, 159, 161
liolepis, Callogobius .......... 438
lipophthalmus, Typhlachirus .......... 488
lippa, Altigena and/or Bangana .......... 172, 180, 181
lithinus, Ophichthus .......... 47, 48
Liza melinoptera .......... 312
Liza parmata .......... 314
Liza subviridis .......... 313
Liza vaigiensis .......... 312

lobatus, Henicorhynchus .......... 163, 164, 165
lobocheiloides, Poropuntius .......... 121, 123
Lobocheilos davisi .......... 168
Lobocheilos delacouri .......... 168
Lobocheilos erinaceus .......... 168
Lobocheilos gracilis .......... 168
Lobocheilos melanotaenia .......... 165, 168
Lobocheilos quadrilineatus .......... 168
Lobocheilos rhabdoura .......... 165, 168
longibarbata, Sikukia .......... 133, 134
longibarbis, Laides .......... 271, 274
longicornis, Nuchequula .......... 389
longidorsalis, Yasuhikotakia .......... 198
longimana, Drepane .......... 392
longimanus, Esomus .......... 93
longimanus, Pangio .......... 186
longirostris, Gerres .......... 386
longistriatus, Nemacheilus .......... 224, 225
longsoni, Luciocyprinus .......... 81
lopis, Chitala .......... 42, 44
lorteti, Carinotetraodon .......... 498
Luciocyprinus longsoni .......... 81
Luciocyprinus striolatus .......... 81
Luciosoma bleekeri .......... 91
Luciosoma setigerum .......... 91
lucius, Channa .......... 414
lumbricoides, Ophichthus .......... 48
lumholtzi, Kryptopterus .......... 254
lunaris, Lagocephalus .......... 499
Lutjanus argentimaculatus .......... 363
Lutjanus ehrenbergii .......... 363
Lutjanus fliviflamma .......... 363
Lutjanus fuscescens .......... 363
Lutjanus johnii .......... 363
Lutjanus monostigma .......... 363
Lutjanus quinquelineatus .......... 363
Lutjanus rufolineatus .......... 363
Lutjanus russellii .......... 363
Lycothrissa crocodilus .......... 54
lysan, Scomberoides .......... 391

M
macclellandi, Ophichthus .......... 48
machnata, Elops .......... 52
macracanthus, Scaphiodonichthys .......... 148
macracanthus, Bagrichthys .......... 282, 283
macracanthus, Ambassis .......... 358
macracanthus, Gerres .......... 386
macrocephalus, Clarias .......... 244, 245, 246, 247
macrocephalus, Kryptopterus .......... 253
Macrochirichthys macrochirus .......... 80
macrochirus, Macrochirichthys .......... 80
macrognathus, Coilia .......... 60
Macrognathus circumcinctus .......... 349
Macrognathus semiocellatus .......... 349
Macrognathus siamensis .......... 348, 349
Macrognathus sp. .......... 348
Macrognathus sp. long snout .......... 348
Macrognathus taeniagaster .......... 349
macrolepidota, Hampala .......... 126
macrolepis, Hemiculterella .......... 78, 79
macrolepis, Chelon .......... 313
macromaculatus, Glyptothorax .......... 302
macronema, Pangasius .......... 260, 271, 274
macronema, Akysis .......... 297
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[seen in the text as Akysis sp. cf. macronema]
Macropodus opercularis .......... 408
macropomum, Colossoma .......... 241
macropterus, Bagrichthys .......... 282
macropterus, Johnius .......... 372
macrorhynchus, Johnius .......... 375
macrostoma, Gobiopsis .......... 438
Macrotrema caligans .......... 346
Macrotrema sp. .......... 344, 346
Maculabatis gerrardi .......... 39
maculata, Sikukia .......... 132
[also seen in the text as Parasikukia sp. (cf. maculatus)]
maculatus, Hemibarbus .......... 147
maculatus, Arius .......... 276, 280
maculatus, Otolithes .......... 379
maculicauda, Parachela .......... 77
maculicervix, Rhinogobius .......... 440, 441
madurensis, Apocryptodon .......... 473
mahachaiensis, Betta .......... 410, 411
[also seen in the text as Betta sp. (cf. mahachaiensis)]
majusculus, Bagrichthys .......... 282, 283
malayanus, Eugnathogobius and/or Wuhanlinigobius .......... 465
malcolmi, Hypsibarbus .......... 117, 118, 119
manilensis, Arothron .......... 502
mappa, Arothron .......... 502
marginata, Pristolepis .......... 366
marginata, Dagetichthys .......... 486, 491
marginatus, Mystacoleucus .......... 143
marmorata, Anguilla .......... 46
marmorata, Oxyeleotris .......... 420, 425, 426
marulius, Channa .......... 415
[also seen in the text as Channa sp. aff. marulius or Channa
sp. cf. marulius]
masago, Pseudogobius .......... 457
masoni, Aulopareia .......... 436
Mastacembelus armatus .......... 350, 351
Mastacembelus erythrotaenia .......... 349
Mastacembelus favus .......... 350
Mastacembelus pantherinus .......... 351
Mastacembelus sp. (cf. pantherinus) .......... 351
Mastacembelus sp. (cf. tinwini) .......... 351
Mastacembelus tinwini .......... 351
masyae, Nemacheilus .......... 224, 225, 226
masyai, Puntius .......... 130, 142
maxinae, Homaloptera and/or Homalopteroides .......... 235
maydelli, Hemibagrus .......... 293
mcclellandi, Bregmaceros .......... 309
mccoskeri, Neemchelys .......... 48, 512
media, Sewellia .......... 239
megalolepis, Deveximentum and/or Secutor .......... 388
Megalops cyprinoides .......... 50, 53
megaloptera, Ilisha .......... 62
mekongensis, Sundasalanx .......... 66, 68, 69
mekongensis, Cyclocheilichthys .......... 141
mekongensis, Hemisilurus .......... 248
mekongensis, Pangasius .......... 260, 263, 267, 268, 269, 270
mekongensis, Oryzias .......... 324, 326, 327
mekongensis, Brachygobius .......... 446, 447
mekongensis, Stenogobius .......... 470, 471
mekongensis, Toxotes .......... 385
mekongianus, Rhinogobius .......... 440
Mekongina bibarba .......... 181
Mekongina erythrospila .......... 181, 183
Mekongina lancangensis .......... 181
meladerma, Clarias .......... 244, 245
melanochir, Setipinna .......... 54, 58, 59
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melalnochir, Polynemus .......... 380, 382, 383
[also seen in the text as Polymenus melanochir melanochir
or Polynemus melanochir dulcis]
melanopleura, Osteochilus .......... 160, 161
melanoptera, Channa .......... 412
melanopterus, Balantiocheilos .......... 169
melanopterus, Hyporhamphus .......... 332
melanorhynchus, Achiroides .......... 487
melanosoma, Eleotris .......... 420, 428, 429
melanostictus, Pseudogobius .......... 454, 455, 458
melanurus, Hemigobius .......... 460
melarancia, Schistura .......... 202, 208, 209, 218, 219
melasoma, Channa .......... 412
melastoma, Ilisha .......... 62
meleagris, Arothron .......... 502
melinopterus, Chelon .......... 312
meltoni, Mugilogobius .......... 450
menamensis, Schistura .......... 214
merah, Boraras and/or Rasbora .......... 95
meridionale, Onychostoma .......... 149, 150
meridionalis, Balitora .......... 231
meridionalis, Pteronemacheilus .......... 223
metallicus, Esomus .......... 92, 93
Metzia bouonthobi .......... 75
Metzia lineata .......... 75
micracanthus, Amblyrhynchichthys .......... 135
microcephalus, Osteochilus .......... 156, 157, 158, 159
microcorpus, Onychostoma .......... 148
microdon, Pristis .......... 39
microdon, Panna .......... 378
Microenema platypogon .......... 255
microlepis, Cirrhinus .......... 167
microlepis, Datnioides .......... 365
microlepis, Boesemania .......... 372, 373, 374
microlepis, Toxotes .......... 385
microlepis, Trichopodus .......... 406
microlepis, Oxyurichthys ........... 472
microlepis, Cynoglossus .......... 492, 493
micronema, Pangasius and/or Pseudolais .......... 263, 272
Micronema apogon .......... 250
Micronema bleekeri .......... 250
Micronema cheveyi .......... 248, 255
Micronema hexapterus .......... 255
Micronema micronemus .......... 250
Micronema moorei .......... 255
micronemus, Micronema and/or Phalacronotus .......... 250, 260
micropeltes, Channa .......... 414
Microphis brevidorsalis .......... 340
Microphis contiguus .......... 337, 339, 340
microphthalmus, Hemibagrus .......... 293
microphthalmus, Gerres .......... 386
microphthalmus, Bostrychus .......... 424
micropogon, Wallago and/or Wallagonia .......... 258, 259
microps, Sundasalanx .......... 68
microps, Eugnathogobius .......... 463, 468
micros, Boraras and/or Rasbora .......... 72, 95
microstomus, Polydactylus .......... 380
microtretus, Neenchelys .......... 48
militaris, Osteogeneiosus .......... 279
mindra, Eugnathogobius .......... 463
mingi, Hemigobius .......... 460, 461
minima, Ctenogobius and/or Pseudogobius .......... 457
[also seen in the text as Pseudogobius sp. (cf. minima)]
minuta, Gazza .......... 388
minutillus, Oryzias .......... 326, 327, 447
Minyclupeoides dentibranchialus .......... 66, 521

miurus, Tetraodon .......... 503
modesta, Botia and/or Yasuhikotakia .......... 194, 195, 196,
197, 198
modestus, Auriglobus .......... 499
mogkii, Engyprosopon .......... 486
molitorella, Cirrhinus .......... 167
molitrix, Hypophthalmichthys .......... 108, 109
moloana, Amoya .......... 433
Monodactylus argenteus .......... 393
monofasciodorsolata, Vanmanenia .......... 229
Monopterus albus .......... 344, 345, 517
Monopterus bicolor .......... 345
Monopterus dienbienensis .......... 345
Monopterus javanensis .......... 345
monostigma, Lutjanus .......... 363
Monotrete baileyi .......... 502
Monotrete cochinchinensis .......... 504
Monotrete leiurus .......... 507
Monotrete turgidus .......... 506
Moolgarda buchanani .......... 315
Moolgarda cunnesius .......... 312, 315
Moolgarda engeli .......... 315
Moolgarda ophuysenii .......... 312
Moolgarda pedaraki .......... 312, 315
Moolgarda perusii .......... 312, 314
Moolgarda seheli .......... 312, 315
Moolgarda speigleri .......... 312
moorei, Micronema .......... 255
Moringua floresiana .......... 48
Moringua raitaborua .......... 48
Moringuidae, indet. gen. & sp. .......... 48
morleti, Botia and/or Yasuhikotakia .......... 198, 199
mossambicus, Oreochromis .......... 368
mrigal, Cirrhinus .......... 166
mucronatum, Amblyceps .......... 295
Mugil buchanani .......... 315
Mugil cephalus .......... 312, 316, 524
Mugilogobius abei .......... 450
Mugilogobius cavifrons .......... 450, 452
Mugilogobius chulae .......... 450, 454
Mugilogobius meltoni .......... 450
Mugilogobius rambaiae .......... 450, 451, 465
Mugilogobius sp. (cf. tigrinus) .......... 451
Mugilogobius tigrinus .......... 450, 451
multifilis, Polynemus .......... 380, 382, 383
multiradiatus, Mystus .......... 286, 287
multiradiatus, Pterygoplichthys .......... 304
munense, Epalzeorhynchos .......... 174
Muraenesox bagio .......... 50, 51
Muraenesox cinereus .......... 51
myersi, Rasbora .......... 102, 103
myersi, Pangio .......... 187
Mystacoleucus atridorsalis .......... 144
Mystacoleucus chilopterus .......... 143
Mystacoleucus ectypus .......... 144
Mystacoleucus greenwayi .......... 145
Mystacoleucus lepturus .......... 145
Mystacoleucus marginatus .......... 143
Mystacoleucus obtusirostris .......... 143
Mystacoleucus sp. .......... 144
mystax, Thryssa .......... 56
mysticetus, Mystus .......... 286, 287
Mystus albolineatus .......... 284
Mystus armiger .......... 288
Mystus atrifasciatus .......... 286
Mystus bocourti .......... 283

Mystus cavasius .......... 284, 286
Mystus gulio .......... 282, 288, 289
Mystus multiradiatus .......... 287
Mystus mysticetus .......... 287
Mystus nemurus .......... 291
Mystus rhegma .......... 284, 286
Mystus singaringan .......... 284, 285
Mystus velifer .......... 288, 518
Mystus vittatus .......... 286, 521
Mystus wolffii .......... 288

N
namboensis, Schistura .......... 202, 203
namnas, Gobiopsis .......... 438, 522
namnuaensis, Dienbienia and/or Hemimyzon .......... 237
Nandus nebulosus .......... 367
Nandus oxyrhynchus .......... 367, 519
nanlaensis, Cosmochilus .......... 136
nanus, Nematalosa .......... 62
naritus, Xenopterus .......... 499
nebulosus, Nandus .......... 367
nectabanus, Bregmaceros .......... 309
Neenchelys buitendijki .......... 48
Neenchelys mccoskeri .......... 48
Neenchelys microtretus .......... 48
Neenchelys parvipectoralis .......... 48
nefastus, Auriglobus and/or Chonerhinos .......... 499
neglecta, Coilia .......... 60, 61
neglectus, Hyporhamphus .......... 332
nehereus, Harpadon .......... 308
Nemacheilus arenicolus .......... 224, 248
Nemacheilus binotatus .......... 217
Nemacheilus longistriatus .......... 225
Nemacheilus masyae .......... 224, 225
Nemacheilus pallidus .......... 224
Nemacheilus pellegrini .......... 203
Nemacheilus platiceps .......... 226, 227
Nemacheilus sp. (cf. platiceps) .......... 226
Nemacheilus zonatus .......... 224, 225
Nematalosa nanus .......... 62
nemurus, Hemibagrus and/or Mystus .......... 290, 291
[also seen in the text as Hemibagris cf. nemurus]
nenga, Arius and/or Nemapteryx .......... 280, 281
Neodontobutis aurarmus .......... 421
Neodontobutis hainanensis .......... 421
Neolissochilus soroides .......... 125
Neolissochilus stracheyi .......... 125
neonectabanus, Bregmaceros .......... 309
Neosalanx brevirostris .......... 307
Neosalanx taihuensis .......... 307
Neosalanx tangkahkeii .......... 307
Neostethus bicornis .......... 318, 321
Neostethus lankesteri .......... 319, 321
nexipinnis, Oxuderces .......... 473
Nibea soldado .......... 373, 374
nicholsi, Schistura .......... 205
nieuhofii, Clarias .......... 244
nigrimarginatus, Taenioides .......... 483
[seen in the text as "Taenioides" nigromarginatus]
nigrolineata, Ambastaia and/or Botia .......... 199, 217
nigropunctatus, Arothron .......... 502
nigroviridis, Dichotomyctere and/or Tetraodon .......... 501
niloticus, Oreochromis .......... 240, 323, 355, 368, 369, 406
niloticus, Lates .......... 361
niphobles, Takifugu .......... 500
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nitidus, Akysis and/or Pseudobagarius .......... 296
nobilis, Hypophthalmichthys .......... 108, 109
normani, Poropuntius .......... 121, 122, 123, 125
normani, Annamia .......... 228
notopterus, Notopterus .......... 1, 42
Notopterus notopterus .......... 1, 42
novaehollandiae, Johnius .......... 377
[also seen in the text as Sciaena (Corvina) novaehollandiae]
novemradiatus, Schistura .......... 211
novemradiatus, Periophthalmus .......... 477
Nuchequula blochii .......... 389
Nuchequula gerreoides .......... 389
Nuchequula longicornis .......... 389
nudiceps, Cnidoglanis and/or Euristhmus .......... 243
nudidorsum, Schistura .......... 207

O
obeini, Schistura .......... 204, 205
oblonga, Pangio .......... 186, 187
obscurus, Bagrichthys .......... 282, 283
oblongus, Crossocheilus .......... 175, 176
oblongus, Takifugu .......... 500
obtusirostris, Mystacoleucus .......... 143
ocellatus, Aetobatus .......... 39
ocellatus, Papuligobius and/or Tridentiger .......... 443
ocellatus, Dichotomyctere and/or Tetraodon .......... 501
octozona, Serpenticobitis .......... 200, 201
ocyurus, Acentrogobius and/or Drombus .......... 434
[also seen in the text as "Acentrogobius" ocyurus]
oligactis, Pseudogobiopsis .......... 463, 467, 468
Oligolepis acutipennis .......... 471
Oligolepis jaarmani .......... 471
Oligolepis sp. (cf. jaarmani) .......... 470, 471
Omobranchus zebra .......... 416, 417
Ompok bimaculatus .......... 256
Ompok eugeneiatus .......... 256
Ompok hypophthalmus .......... 256
Ompok pinnatus .......... 256, 518
Ompok siluroides .......... 256
Ompok urbaini .......... 257
Onychostoma alticorpus .......... 150
Onychostoma barbatulum .......... 150
Onychostoma breve .......... 149
Onychostoma fusiforme .......... 150
Onychostoma gerlachi .......... 150, 151
Onychostoma lepturus .......... 150
Onychostoma meridionale .......... 150
Onychostoma microcorpus .......... 148
Onychostoma ovale .......... 149
Onychostoma rarum .......... 149
Onychostoma simum .......... 149
Onychostoma sp. .......... 149, 150
Onychostoma virgulatum .......... 150
opercularis, Macropodus .......... 408
Ophichthus lithinus .......... 47, 48
Ophichthus lumbricoides .......... 48
Ophichthus macclellandi .......... 48
Ophichthus rutidoderma .......... 48, 49
Ophichthus rutidodermatoides .......... 48
Ophiocara porocephala .......... 427
Ophisternon bengalense .......... 47, 344, 345
ophthalmonema, Oxyurichthys .......... 472
ophthalmophorus, Stenogobius .......... 470
ophuysenii, Moolgarda .......... 312
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Opsariichthys bidens .......... 85
Opsariichthys dienbienensis .......... 85
Opsariichthys hieni .......... 85
Opsariichthys songmaensis .......... 85
Opsarius koratensis .......... 85, 86, 87
Opsarius pulchellus .......... 86
orcicampus, Vanmanenia .......... 229
Oreias lineatus .......... 219
Oreichthys parvus .......... 116, 130, 142
Oreochromis mossambicus .......... 368
Oreochromis niloticus .......... 240, 355, 368, 369, 406
orientalis, Channa .......... 412
orientalis, Brachirus and/or Euryglossa .......... 486, 491
ornata, Chitala .......... 42, 43
ornatipinnis, Henicorhynchus .......... 163, 165
ornithostoma, Thryssocypris .......... 82
orphoides, Puntius .......... 127
Oryzias haugiangensis .......... 325, 327
Oryzias latipes .......... 326, 519
Oryzias mekongensis .......... 324, 326
Oryzias minutillus .......... 327, 447
Oryzias pectoralis .......... 326, 327
Oryzias sinensis .......... 326, 327
Oryzias songkhramensis .......... 326
Osphronemus exodon .......... 404, 521
Osphronemus goramy .......... 404, 405
Osteochilus enneaporos .......... 159
Osteochilus hasseltii .......... 156
Osteochilus lini .......... 158
Osteochilus melanopleura .......... 161
Osteochilus microcephalus .......... 159
Osteochilus schlegelii .......... 160
Osteochilus soplaoensis .......... 157, 159
Osteochilus striatus .......... 157
Osteochilus vittatus .......... 156
Osteochilus waandersi .......... 157
Osteogeneiosus militaris .......... 279
Otolithes maculatus .......... 379
Otolithes ruber .......... 372, 379
ovata, Solea .......... 486
Oxuderces dentatus .......... 473
Oxuderces nexipinnis .......... 473
Oxuderces wirzi .......... 473
Oxyeleotris marmorata .......... 420, 426
Oxyeleotris urophthalmus .......... 424, 425, 426
Oxygaster anomalura .......... 75
Oxygaster hypophthalmus .......... 77
Oxygaster pointoni .......... 75
oxygastroides, Parachela .......... 76
[also seen in the text as Parachela cf. oxygastroides]
oxyrhynchus, Fluvitrygon and/or Himantura .......... 38
oxyrhynchus, Nandus .......... 367
Oxyurichthys auchenolepis .......... 472
Oxyurichthys cornutus .......... 472
Oxyurichthys keiensis .......... 471
Oxyurichthys microlepis .......... 472
Oxyurichthys ophthalmonema .......... 472
Oxyurichthys papuensis .......... 472
Oxyurichthys paulae .......... 472
Oxyurichthys saru .......... 472
Oxyurichthys stigmatophorus .......... 472
Oxyurichthys takagi .......... 472
Oxyurichthys tentacularis .......... 472
Oxyurichthys uronema .......... 472
Oxyurichthys zeta .......... 472
oyena, Gerres .......... 386

P
pachynema, Ceratoglanis .......... 248
pacificus, Anguilla bicolor .......... 46
pacificus, Stolephorus .......... 55
pacificus, Acanthopagrus .......... 370, 472
pallidus, Nemacheilus .......... 224
Pampus argenteus .......... 393
panchax, Aplocheilus .......... 322
Pangasianodon gigas .......... 14, 152, 259, 261, 262, 264
Pangasianodon hypophthalmus .......... 77, 240, 243, 260,
261, 262, 263
pangasius, Pangasius .......... 260, 269, 272
Pangasius bocourti .......... 243, 260, 262, 263, 268
Pangasius conchophilus .......... 263, 266, 267, 268
Pangasius djambal .......... 260
Pangasius elongatus .......... 270
Pangasius krempfi .......... 263, 269
Pangasius larnaudii .......... 265
Pangasius macronema .......... 260, 271, 274
Pangasius mekongensis .......... 268, 269
Pangasius micronema .......... 272
Pangasius pangasius .......... 260, 269
Pangasius polyuranodon .......... 270
Pangasius sanitwongsei .......... 264
Pangasius siamensis .......... 271
Pangasius sutchi .......... 262
Pangio anguillaris .......... 186
Pangio longimanus .......... 186, 509
Pangio myersi .......... 187
Pangio sp. (cf. anguillaris) .......... 186
Pangio sp. (cf. fusca) .......... 187
Panna heterolepis .......... 378
Panna microdon .......... 378
Panna perarmatus .......... 378
pantherinus, Mastacembelus .......... 351
[also seen in the text as Mastacembelus sp. (cf. pantherinus)]
pantului, Lepturacanthus .......... 400
Pao abei .......... 502, 504, 506, 507
Pao baileyi .......... 502
Pao barbatus .......... 504, 505, 506, 507
Pao brevirostris .......... 504, 505
Pao cambodgiensis .......... 505, 507
Pao cochinchinensis .......... 498, 504, 505, 506, 507
Pao fangi .......... 504, 506, 507
Pao leiurus .......... 504, 505, 507
Pao suvattii .......... 498, 503
Pao turgidus .......... 506
papilio, Hemimyzon .......... 237, 238
papuensis, Oxyurichthys .......... 472
Papuligobius ocellatus .......... 443
Papuligobius uniporus .......... 443
Parachela maculicauda .......... 77
Parachela oxygastroides .......... 76
Parachela siamensis .......... 76
Parachela sp. .......... 77
Parachela williaminae .......... 76
paradoxus, Indostomus .......... 336
Paralaubuca barroni .......... 75
Paralaubuca harmandi .......... 74, 75
Paralaubuca riveroi .......... 74, 75
Paralaubuca typus .......... 73, 74
Parambassis apogonoides .......... 356, 357
Parambassis baculis .......... 356
Parambassis siamensis .......... 76, 271, 282, 356, 357, 380
Parambassis thomassi .......... 356

Parambassis wolffii .......... 356, 357
Paramugil georgii .......... 312, 314
Paramugil parmatus .......... 312, 314
Paraplagusia bilineata .......... 497
Paraplagusia bleekeri .......... 497
Paraplagusia blochii .......... 497
Parapocryptes rictuosus .......... 480
Parapocryptes serperaster .......... 480
paraschilbeides, Kryptopterus .......... 250, 252, 253, 254, 255
Parasikukia maculata .......... 132, 510
Parasikukia sp. (cf. maculata) .......... 132
pardalis, Pterygoplichthys .......... 304
Parhomaloptera normani .......... 228
parmata, Chelon, Liza, and/or Paramugil .......... 312, 313, 314
partipentazona, Puntius .......... 131
parva, Pseudorasbora .......... 105, 146, 250
parvanaris, Phalacronotus .......... 250
parvipectoralis, Neenchelys .......... 48
parvus, Oreichthys .......... 116, 130, 142, 146
Pastinachus sephen .......... 34, 38
Pastinachus sp. (cf. stellurostris) .......... 38
Pastinachus stellurostris .......... 38
patella, Sewellia ........... 239
patoca, Chelonodon and/or Chelonodontops .......... 500
pauciperforata, Rasbora and/or Trigonopoma .......... 96
pauciradiata, Pristolepis .......... 366
paucisqualis, Rasbora .......... 98
paulae, Oxyurichthys .......... 472
paviana, Rasbora .......... 93, 101
paviei, Rasbora .......... 101
Pectenocypris korthausae .......... 95
pectinirostris, Boleophthalmus .......... 474
pectoralis, Oryzias .......... 326, 327
pectoralis, Trichopodus and/or Trichogaster .......... 407
pedaraki, Moolgarda and/or Valamugil .......... 312, 314, 315
Pegasus volitans .......... 336
pelaeos, Trypauchen .......... 485
pellegrini, Schistura .......... 203
pengi, Hemimyzon .......... 202, 231, 237, 238, 239
penicillus, Hippichthys .......... 337, 341, 342
pennocki, Gyrinocheilus .......... 184
pentacantha, Pristolepis .......... 366
perakensis, Clupeichthys .......... 67
[also seen in the text as Clupeichthys sp. (cf. perakensis)]
perarmatus, Panna .......... 378
Percocypris retrodorsalis .......... 84
Percocypris tchangi .......... 84
Periophthalmodon freycineti .......... 476
Periophthalmodon schlosseri .......... 476
Periophthalmodon septemradiatus .......... 476, 477
Periophthalmus chrysospilos .......... 477, 478, 479
Periophthalmus gracilis .......... 477, 478
Periophthalmus novemradiatus .......... 477
Periophthalmus variabilis .......... 477, 478
pescadorus, Bregmaceros .......... 309
Pethia stoliczkana .......... 131
Phalacronotus apogon .......... 250, 356, 357
Phalacronotus bleekeri .......... 250, 497
Phalacronotus micronemus .......... 250
Phalacronotus parvanaris .......... 250
Phalacronotus sp. 1 .......... 250
Phalacronotus sp. 2 .......... 251
Phalacronotus sp. 3 .......... 251
Phallostethus cuulong .......... 318, 319, 522
Phallostethus dunckeri .......... 319
Phallostethus lehi .......... 319
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Phenablennius heyligeri .......... 417, 523
Phenacostethus posthon .......... 320
Phenacostethus smithi .......... 318, 319, 320
Phenacostethus trewavasae .......... 320
Physoschistura brunneana .......... 223
Physoschistura elongata .......... 223
Physoschistura meridionalis .......... 223
Physoschistura pseudobrunneana .......... 223
Physoschistura raoi .......... 223
Physoschistura rivulicola .......... 223
Physoschistura sp. .......... 223
Piaractus bidens .......... 240, 241
Piaractus brachypomus .......... 241
pierrei, Bangana and/or Labeo .......... 172, 173, 180, 181, 182
pierrei, Hypsibarbus .......... 119, 120
pinnatus, Ompok .......... 256
Pisodonophis boro .......... 47, 48, 49
Pisodonophis cancrivorus .......... 48, 49
Plagusia blochii .......... 497
Plagusia quadrilineatus .......... 496
planiceps, Chelon .......... 312, 313
planifrons, Pogonogobius .......... 438
platiceps, Nemacheilus .......... 226, 227
[also seen in the text as Nemacheilus sp. (cf. platiceps)]
Platycephalus cultellatus .......... 352, 353
Platycephalus indicus .......... 353
platypogon, Micronema .......... 255
plebeius, Polydactylus .......... 380
plecostomus, Hypostomus .......... 304
Plectorhinchus gibbosus .......... 370
Pleuronectes bilineatus .......... 496
pleurospilus, Chelonodon and/or Chelonodontops .......... 500
pleurostigma, Stigmatogobius .......... 444
pleurotaenia, Pangasius and/or Pseudolais .......... 260, 263,
271, 272
Plotosus canius .......... 243
Plotosus lineatus .......... 243
poculi, Schistura .......... 215
Poecilia reticulata .......... 323, 406
poecilura, Gymnura .......... 39
Pogonogobius planifrons .......... 438
pointoni, Oxygaster .......... 75
polota, Datnioides .......... 364, 365
Polydactylus microstomus .......... 380
Polydactylus plebeius .......... 380
Polydactylus sextarius .......... 380
Polydactylus siamensis .......... 380
polykladiskos, Bahaba .......... 373
polylepis, Himantura and/or Urogymnus .......... 36, 37
[also seen in the text as Leiobatis (Himantura) polylepis]
polylepis, Tor .......... 124
polylepis, Eugnathogobius and/or Wuhanlinigobius ..........
463, 465
Polynemus aquilonaris .......... 380, 382, 383, 517
Polynemus bidentatus .......... 380, 382
Polynemus melanochir dulcis .......... 380, 382, 383
Polynemus melanochir melanochir .......... 382
Polynemus multifilis .......... 380, 383
polyuranodon, Pangasius .......... 270
Pomadasys kaakan .......... 370
porocephala, Eleotris and/or Ophiocara .......... 427
Poropuntius angustus .......... 122
Poropuntius bolovensis .......... 121
Poropuntius carinatus .......... 121, 122, 123
Poropuntius consternans .......... 121, 123
Poropuntius deauratus .......... 121
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Poropuntius huguenini .......... 121
Poropuntius kontumensis .......... 121, 123
Poropuntius laoensis .......... 121, 122, 123, 134
Poropuntius lobocheiloides .......... 121, 123
Poropuntius normani .......... 121
Poropuntius solitus .......... 121, 123
Poropuntius speleops .......... 121
porthos, Schistura .......... 202, 208, 209, 213, 219
posthon, Phenacostethus .......... 320
praecox, Sundasalanx .......... 68
prima, Betta .......... 410
prismaticus, Butis .......... 422, 423
pristigasteroides, Ilisha .......... 62
pristis, Pristis .......... 39
Pristis microdon .......... 39
Pristis pristis .......... 39
Pristolepis fasciata .......... 366
Pristolepis grootii .......... 366
Pristolepis marginata .......... 366
Pristolepis pauciradiata .......... 366
Pristolepis pentacantha .......... 366
Pristolepis procera .......... 366
Pristolepis rubripinna .......... 366
Probarbus jullieni .......... 152
Probarbus labeamajor .......... 152
Probarbus labeaminor .......... 152
procera, Pristolepis .......... 366
proctozystron, Puntioplites .......... 112, 113
prosemion, Cirrhinus .......... 166, 167
Proteracanthus sarissophorus .......... 370
Psammogobius biocellatus .......... 432
Psammoperca waigiensis .......... 362
Psettodes erumei .......... 486
Pseudapocryptes borneensis .......... 480
Pseudapocryptes elongatus .......... 361, 480, 481
Pseudapocryptes lanceolatus .......... 480
Pseudecheneis immaculatus .......... 302
Pseudecheneis sulcatoides .......... 302
Pseudecheneis sympelvicus .......... 302
Pseudobagarius filifer .......... 296, 297
Pseudobagarius harmani .......... 296
Pseudobagarius inermis .......... 296, 298, 299
Pseudobagarius leucorhynchus .......... 296
Pseudobagarius nitidus .......... 296
Pseusobagarius similis .......... 296, 297
Pseudobagarius sinensis .......... 296, 297
Pseudobagarius subtilis .......... 296, 297
pseudobrunneana, Physoschistura .......... 223
Pseudogobiopsis oligactis .......... 463, 467, 468
Pseudogobiopsis sp. .......... 463, 469
Pseudogobius avicennia .......... 458
Pseudogobius fluvicaudus .......... 454, 456
Pseudogobius gastrospilos .......... 455
Pseudogobius javanicus .......... 454, 455, 456, 458
Pseudogobius masago .......... 457
Pseudogobius melanostictus .......... 454, 455, 458
Pseudogobius minima .......... 457
Pseudogobius sp. (cf. minima) .......... 457
Pseudogobius yanamensis .......... 459
Pseudohomaloptera leonardi .......... 233
Pseudohomaloptera vulgaris .......... 233
Pseudohomaloptera yunnanensis .......... 233
Pseudolais micronema .......... 272
Pseudolais pleurotaenia .......... 260, 263, 271, 272
Pseudomystus bomboides .......... 282
Pseudomystus siamensis .......... 282

Pseudomystus stenomus .......... 282
Pseudorasbora parva .......... 105
Pseudorhombus arsius .......... 486
Pseudosciaena soldado .......... 373, 374
Pterocryptis bokorensis .......... 257
Pterocryptes inusitata .......... 257
Pterocryptis cochinchinensis .......... 257
Pterocryptis torrentis .......... 257
Pteronemacheilus meridionalis .......... 223
Pterotolithus lateoides .......... 379
Pterotolithus maculatus .......... 379
Pterygoplichthys disjunctivus .......... 304
Pterygoplichthys multiradiatus .......... 304
Pterygoplicththys pardalis .......... 304
pugnax, Betta .......... 410
pulchellus, Opsarius .......... 86
pulcher, Datnioides .......... 365
pulchra, Brachydanio .......... 90
pumila, Trichopsis .......... 408, 409
punctata, Drepane .......... 398
punctatus, Oreias .......... 213
punctatus, Apocryptodon ......... 473
puncticeps, Cynoglossus .......... 493, 494, 495, 496
Puntioplites bulu .......... 113
Puntioplites falcifer .......... 113
Puntioplites proctozystron .......... 112
Puntioplites waandersi .......... 112, 113
Puntius brevis .......... 130, 131
Puntius chola .......... 130
Puntius johorensis .......... 131
Puntius masyai .......... 130, 142
Puntius orphoides .......... 127
Puntius partipentazona .......... 131
Puntius semifasciolatus .......... 128
Puntius simus .......... 127
Puntius stolickzkanus .......... 131
pusilla, Dermogenys .......... 329

Q
quadrilineatus, Lobocheilos .......... 168
quadrilineatus, Pelates .......... 384
quadrilineatus, Cyinoglossus .......... 496
quaesita, Schistura .......... 213
quagga, Zebrias .......... 486
quinquelineatus, Lutjanus .......... 363

R
Raiamas bola .......... 85
Raiamas guttatus .......... 84, 85
raitaborua, Moringua .......... 48
rambaiae, Mugilogobius .......... 450, 451, 465
raoi, Physoschistura .......... 223
rarisquamosus, Bregmaceros .......... 309
Rasbora amplistriga .......... 98
Rasbora atridorsalis .......... 98, 99
Rasbora aurotaenia .......... 102, 103
Rasbora borapetensis .......... 93, 97
Rasbora brigittae .......... 95
Rasbora caudimaculata .......... 104
Rasbora daniconius .......... 95, 101
Rasbora dorsinotata .......... 98, 99
Rasbora dusonensis .......... 102, 103
Rasbora espei .......... 96

Rasbora hengeli .......... 96
Rasbora heteromorpha .......... 96
Rasbora hobelmani .......... 98
Rasbora merah .......... 95
Rasbora micros .......... 72, 95
Rasbora myersi .......... 102
Rasbora naevus .......... 95
Rasbora pauciperforata .......... 96
Rasbora paucisqualis .......... 98
Rasbora paviana .......... 93, 101
Rasbora paviei .......... 101
Rasbora rubrodorsalis .......... 97
Rasbora septentrionalis .......... 103
Rasbora somphongsi .......... 96
Rasbora sp. (cf. atridorsalis) .......... 99
Rasbora sp. (cf. daniconius) .......... 100, 101
Rasbora spilocerca .......... 77, 104, 105
Rasbora sumatrana .......... 101
Rasbora tornieri .......... 102
Rasbora trilineata .......... 77, 104, 105
Rasbora truncata .......... 96
Rasbora urophthalmoides .......... 72, 95
Rasbora vietnamensis .......... 96
Rastrelliger brachysoma .......... 398
Rastrelliger faughni .......... 398
Rastrelliger kanagurta .......... 398
rebentischii, Coilia .......... 60, 61
Redigobius balteatus .......... 445
Redigobius bikolanus .......... 445
Redigobius chrysosoma .......... 445
Redigobius isognathus .......... 445
reichei, Favonigobius .......... 433
repasson, Cyclocheilichthys .......... 138, 140, 141
Repomucenus hainanensis .......... 419
Repomucenus hindsii .......... 419
Repomucenus sagitta .......... 419
Repomucenus schaapii .......... 419
reticularis, Arothron .......... 502
reticulata, Poecilia .......... 323, 406
reticulatus, Crossocheilus .......... 175
reticulatus, Allenbatrachus .......... 310
retrodorsalis, Percocypris .......... 84
rhabdoura, Lobocheilos .......... 165, 168
rhadinum, Eleutheronema .......... 381
rhegma, Mystus .......... 284, 286
Rhinogobius albimaculatus .......... 440, 441
Rhinogobius chiengmaiensis .......... 440
Rhinogobius lineatus .......... 440, 441, 442
Rhinogobius maculicervix .......... 440, 441
Rhinogobius mekongianus .......... 440
Rhinogobius sp. .......... 442
Rhinogobius taenigena .......... 440, 441, 442
Rhizoprionodon acutus .......... 34
Rhodeus laoensis .......... 111
rhombea, Gazza .......... 388
rhombeus, Barbodes and/or Puntius .......... 128, 129
Rhynchorhamphus naga .......... 332
rictuosus, Parapocryptes .......... 480
riveroi, Paralaubuca .......... 74, 75
rivulicola, Physoschistura .......... 223
robustus, Leiognathus .......... 389
rohita, Labeo .......... 72, 173
rorlandti, Lepturacanthus .......... 400
roseus, Brachydanio .......... 90
Rasbora maculatus .......... 95
ruber, Badis .......... 367
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ruber, Otolithes .......... 372, 379
rubripinna, Leptobarbus .......... 94
rubripinna, Pristolepis .......... 366
rubripinnis, Systomus .......... 127
rubrodorsalis, Rasbora .......... 97
rubrofuscus, Cyprinus .......... 72, 153
ruconius, Secutor .......... 388
rufolineatus, Lutjanus .......... 363
rugosus, Acrochordonichthys .......... 298
[seen in the text as Acrochordonichthys sp. cf. rugosus]
rungthipae, Acantopsis .......... 191, 192, 193
russellii, Lutjanus .......... 363
russellii, Dendrophysa .......... 372
rutidoderma, Ophichthus .......... 48, 49
rutidodermatoides, Ophichthus .......... 48

S
sabanus, Brachygobius .......... 446, 447
sadanumdio, Stigmatogobius .......... 444
sagitta, Callionymus and/or Repomucenus .......... 419
sagor, Arius, Henimatichthys, and/or Sciades .......... 278
[also seen in the text as Arius (Henimatichthys) sagor]
saiamorientalis, Betta .......... 410
saira, Cololabis .......... 325
salivator, Carinotetraodon .......... 498
salmonata, Devario .......... 88, 89
sanitwongsei, Pangasius .......... 263, 264, 265
Sardinella gibbosa .......... 63
sarissophorus, Crinidens and/or Proteracanthus .......... 370
saru, Oxyurichthys .......... 472
sathete, Strophidon .......... 47, 48
savala, Lepturacanthus .......... 400
scaber, Grammoplites .......... 353
scalaris, Bostrychus .......... 424, 425
Scaphiodonichthys acanthopterus .......... 148
Scaphiodonichthys burmanicus .......... 148
Scaphognathops bandanensis .......... 114
Scaphognathops stejnegeri .......... 114
Scaphognathops theunensis .......... 114
Scartelaos histophorus .......... 474, 475
Scatophagus argus .......... 50, 394, 395
schaapii, Callionymus and/or Repomucenus .......... 419
schalleri, Trichopsis .......... 408, 409
Schistura alticrista .......... 209
Schistura aramis .......... 206, 207
Schistura athos .......... 213
Schistura bairdi .......... 203
Schistura bolavenensis .......... 214
Schistura bucculenta .......... 209
Schistura carbonaria .......... 209
Schistura caudofurca .......... 218
Schistura clatrata .......... 204
Schistura colossa .......... 221
Schistura coruscans .......... 205
Schistura daubentoni .......... 203, 217
Schistura dorsizona .......... 216
Schistura ephelis .......... 208, 212
Schistura fusinotata .......... 218
Schistura hoai .......... 215
Schistura imitator .......... 211
Schistura isostigma .......... 222
Schistura kampucheensis .......... 203
Schistura khamtanhi .......... 211
Schistura kohchangensis .......... 220
Schistura kongphengi .......... 204
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Schistura kontumensis .......... 218
Schistura laterimaculata .......... 205
Schistura latidens .......... 209
Schistura melarancia .......... 219
Schistura menamensis .......... 214
Schistura namboensis .......... 203
Schistura nicholsi .......... 205
Schistura novemradiatus .......... 211
Schistura nudidorsum .......... 207
Schistura obeini .......... 204, 205
Schistura pellegrini .......... 203
Schistura pervagata .......... 209
Schistura poculi .......... 215
Schistura porthos .......... 202, 208
Schistura psittacula .......... 209
Schistura quaesita .......... 213
Schistura sertata .......... 212
Schistura sigillata .......... 212, 214
Schistura sombooni .......... 207
Schistura sp. "black stripe" .......... 217
Schistura sp. (cf. bolavenensis) .......... 212, 214
Schistura sp. (cf. caudofurca) .......... 218
Schistura sp. (cf. colossa) .......... 221
Schistura sp. (cf. daubentoni) .......... 217
Schistura sp. (cf. isostigma) .......... 222
Schistura sp. (cf. sokolovi) .......... 221
Schistura sp. (cf. sombooni) .......... 207
Schistura spiloptera .......... 203
Schistura sp. n. 'Dakchung' .......... 221
schlegelii, Osteochilus .......... 160, 161
schlosseri, Periophthalmodon .......... 476
schneideri, Silurichthys .......... 257
schroedei, Discherodontus .......... 146
schwanenfeldii, Barbonymus .......... 116
Sciades sagor .......... 278
Sciades sona .......... 278
scleronema, Ceratoglanis .......... 248
Scleropages formosus .......... 41
Scoliodon laticaudus .......... 34
Scomberoides commersonnianus .......... 391
Scomberoides lysan .......... 391
Scomberoides tala .......... 391
Scomberoides tol .......... 391
Scomberomorus commerson .......... 391, 399
Scomberomorus sinensis .......... 398, 399
seheli, Moolgarda and/or Valamugil .......... 312, 314, 315
Selaroides leptolepis .......... 390
semifasciolatus, Barbodes and/or Puntius .......... 128
semiocellatus, Macrognathus .......... 349
sephen, Pastinachus .......... 34, 38
septemfasciatus, Gerres .......... 387
septemradiatus, Periophthalmodon .......... 476, 477
septentrionalis, Rasbora .......... 103
serniosus, Clarias .......... 244, 245
serperaster, Parapocryptes .......... 480
Serpenticobitis cingulata .......... 200
Serpenticobitis octozona .......... 200, 201
Serpeticobitis zonata .......... 200
serratum, Amblyceps .......... 294, 295
serrilineata, Vanmanenia .......... 229
sertata, Schistura .......... 212
setifer, Gerres .......... 387
setigerum, Luciosoma .......... 91
Setipinna breviceps .......... 58
Setipinna melanochir .......... 58
Setipinna sp. (cf. breviceps) .......... 58, 59

Setipinna taty .......... 59, 400
setirostris, Thryssa .......... 56, 57
Sewellia analis .......... 239
Sewellia breviventralis .......... 239
Sewellia diardi .......... 239
Sewellia elongata .......... 239
Sewellia media .......... 239
Sewellia patella .......... 239
Sewellia songboensis .......... 239
Sewellia sp. (cf. elongata) .......... 239
Sewellia speciosa .......... 239
sextarius, Polydactylus .......... 380
siamensis, Badis .......... 367
siamensis, Brachirus .......... 487, 489, 490, 491
siamensis, Catlocarpio .......... 72
siamensis, Cirrhinus, Gymnostomus, and/or Henicorhynshus
.......... 162, 163, 164, 166
siamensis, Dangila and/or Labiobarbus .......... 154, 155
siamensis, Dermogenys .......... 328, 329
siamensis, Eugnathogobius .......... 463, 466, 467, 468, 469
siamensis, Laubuka .......... 73, 110, 111, 152
siamensis, Macrognathus .......... 348, 349
siamensis, Pangasius .......... 271
siamensis, Parachela .......... 76
siamensis, Parambassis .......... 356, 357
siamensis, Polydactylus .......... 380
siamensis, Pseudomystus .......... 282
sidthimuncki, Ambastaia and/or Botia .......... 199
Siganus canaliculatus .......... 397
Siganus fuscescens .......... 397
Siganus guttatus .......... 396
Siganus javus .......... 397
sigillata, Schistura .......... 212, 214
signifer, Fluvitrygon and/or Himantura .......... 38
sihama, Sillago .......... 371, 472
Sikukia flavicaudata .......... 133, 134
Sikukia gudgeri .......... 132, 133
Sikukia longibarbata .......... 133
Sikukia stejnegeri .......... 132
silaceus, Gerres .......... 387
Silhouettea evanida .......... 432
Silhouettea sp. .......... 432, 433
Sillago aeolus .......... 371
Sillago asiatica .......... 371
Sillago sihama .......... 371, 472
Silurichthys hasseltii .......... 257
Silurichthys phaiasoma .......... 257
Silurichthys schneideri .......... 257
siluroides, Ompok .......... 256, 257
similis, Akysis and/or Pseudobagarius .......... 296, 297
simus, Puntius .......... 127
singaringan, Mystus .......... 283, 284, 285, 286
smaragdina, Betta .......... 402, 410
smaragdinus, Thryssocypris .......... 82
smithi, Homaloptera and/or Homalopteroides .......... 235
smithi, Phenacostethus .......... 318, 319, 320
soborna, Corica .......... 67
sokolovi, Schistura .......... 221
[also seen in the text as Schistura sp. (cf. sokolovi)]
soldado, Nibea .......... 373, 374
Solea ovata .......... 486
solitus, Poropuntius .......... 121, 123
sombooni, Schistura .......... 207
[also seen in the text as Schistura sp. (cf. sombooni)]
somphongsi, Rasbora and/or Trigonostigma .......... 96
songboensis, Sewellia .......... 239

songkhramensis, Oryzias .......... 326, 327
songmaensis, Opsariichthys .......... 85
soroides, Neolissochilus .......... 125
sparsipapillus, Glossogobius .......... 430
speciosa, Sewellia ............ 239
speigleri, Moolgarda .......... 312, 315
speleops, Poropuntius .......... 121
spicifer, Hippichthys .......... 337, 341
spilocerca, Rasbora .......... 77, 104, 105
spiloptera, Schistura .......... 203
spiloptera, Aulopareia .......... 436
spilopterus, Aulopareia .......... 436
spilopterus, Barbus .......... 130
spilopterus, Hemibagrus .......... 290, 291, 292
spinosus, Indostomus .......... 336, 347
splendens, Betta .......... 410, 411
splendida, Botia and/or Yasuhikotakia .......... 198
stejnegeri, Scaphognathops .......... 114, 115
stejnegeri, Sikukia .......... 132, 133, 134
stellatus, Arothron .......... 502
stellurostris, Pastinachus .......... 38
[also seen in the text as Pastinachus sp. (cf. stellurostris)]
Stenogobius mekongensis .......... 470, 471
Stenogobius ophthalmophorus .......... 470
stenomus, Leiocassis and/or Pseudomystus .......... 282
stictos, Betta .......... 410
Stigmatogobius pleurostigma .......... 444
Stigmatogobius sadanumdio .......... 444
Stolephorus baganensis .......... 55
Stolephorus chinensis .......... 55
Stolephorus commersonnii .......... 55
Stolephorus dubiosus .......... 55
Stolephorus indicus .......... 55
Stolephorus tri .......... 55
stoliczkana, Pethia .......... 131
stoliczkanus, Puntius .......... 131
stormii, Arius and/or Hemiarius .......... 277
stracheyi, Neolissochilus .......... 125
striata, Vanmanenia .......... 229
striata, Channa ........... 412, 413
striatus, Leiognathus .......... 389
striatus, Osteochilus .......... 156, 157, 159
striga, Zenarchopterus .......... 330
striolatus, Luciocyprinus .......... 81
Strophidon sathete .......... 47, 48
subtilis, Akysis and/or Pseudobagarius .......... 296, 297
subviridis, Chelon .......... 312, 313, 314
suchus, Bagarius .......... 303
sulcatoides, Pseudecheneis .......... 302
sulphureus, Upeneus .......... 371
sumatrana, Rasbora .......... 101
Sundasalanx mekongensis .......... 66, 68, 69
Sundasalanx microps .......... 68
Sundasalanx praecox .......... 68
sutchi, Pangasius .......... 262
suvattii, Hypsibarbus .......... 118, 119, 120
suvattii, Pao and/or Tetraodon .......... 498, 503
sympelvicus, Pseudecheneis .......... 302
Synaptura marginata .......... 486, 491
Syncrossus beauforti .......... 194
Syncrossus helodes .......... 194
Syngnathoides biaculeatus .......... 337, 338
Systomus jacobusboehlkei .......... 127
Systomus n. sp. .......... 132
Systomus rubripinnis .......... 127
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T
tade, Chelon .......... 312
taeniagaster, Macrognathus .......... 349
taenigena, Rhinogobius .......... 440, 441, 442
Taenioides anguillaris .......... 482
Taenioides gracilis .......... 482, 483
Taenioides kentalleni .......... 482
Taenioides nigrimarginatus .......... 482, 483
[also seen in the text as "Taenioides" nigromarginatus]
Taenioides purpurascens .......... 482
Taenioides snyderi .......... 482
taihuensis, Neosalanx .......... 307
[also seen in the text as Neosalanx tangkahkenii taihuensis]
takagi, Oxyurichthys .......... 472
Takifugu alboplumbeus .......... 500
Takifugu niphobles .......... 500
Takifugu oblongus .......... 500
Takifugu obscurus .......... 500
Takifugu ocellatus .......... 443, 500
tambra, Tor .......... 124
tambroides, Tor .......... 124
tangkahkeii, Neosalanx and/or Protosalanx .......... 307
[also seen in the text as Neosalanx tangkahkenii taihuensis]
taty, Setipinna .......... 59, 400
tchangi, Percocypris .......... 84
Telatrygon zugei .......... 35, 36
temminckii, Helostoma .......... 403
tentacularis, Oxyurichthys .......... 472
Tenualosa thibaudeaui .......... 64, 65
Tenualosa toli .......... 64
Terapon jarbua .......... 384
Terapon puta .......... 384
Terapon theraps .......... 384, 393
Terateleotris aspro .......... 420
testudineus, Anabas .......... 355, 402
tetradactylum, Eleutheronema .......... 381
Tetraodon baileyi .......... 502
Tetraodon biocellatus .......... 501
Tetraodon cambodgiensis .......... 505
Tetraodon cochinchinensis .......... 507
Tetraodon fluviatilis .......... 501
Tetraodon leiurus .......... 504, 506
Tetraodon miurus .......... 503
Tetraodon nigroviridis .......... 501
Tetraodon palustris .......... 504
Tetraodon suvattii .......... 503
thailandiae, Anodontostoma .......... 62
theraps, Terapon .......... 384, 393
theunensis, Garra .......... 179
theunensis, Scaphognathops .......... 114
thibaudeaui, Tenualosa .......... 64, 65
thiemmedhi, Acantopsis .......... 192
thomassi, Parambassis .......... 356
thoracata, Escualosa .......... 63
Thryssa dussumieri .......... 56
Thryssa hamiltonii .......... 56
Thryssa mystax .......... 56
Thryssa setirostris .......... 57
Thryssocypris ornithostoma .......... 82
Thryssocypris smaragdinus .......... 82
Thryssocypris tonlesapensis .......... 82
Thryssocypris wongrati .......... 82
Thynnichthys thynnoides .......... 107
thynnoides, Thynnichthys .......... 107
tigrinus, Mugilogobius .......... 450, 451
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[also seen in the text as Mugilogobius sp. (cf. tigrinus)]
tinwini, Mastacembelus .......... 350, 351
[also seen in the text as Mastacembelus sp. (cf. tinwini)]
toli, Tenualosa .......... 64
tonlesapensis, Thryssocypris .......... 82, 83
Tonlesapia amnica .......... 418, 519
Tonlesapia tsukawakii .......... 418
tornieri, Rasbora .......... 102, 103
torrentis, Pterocryptis and/or Silurus .......... 257
Tor tambra .......... 124
Tor tambroides .......... 124
Toxotes chatareus .......... 385
Toxotes jaculatrix .......... 385
Toxotes mekongensis .......... 385
Toxotes microlepis .......... 385
trachycephalus, Johnius .......... 375, 376, 377, 400
translucens, Harpadon .......... 308
travancoricus, Carinotetraodon .......... 498
trewavasae, Phenacostethus .......... 320
Trichiurus lepturus .......... 400
Trichogaster leerii .......... 406
Trichogaster microlepis .......... 406
Trichogaster pectoralis .......... 407
Trichogaster trichopterus .......... 406
Trichopodus cantoris .......... 407
Trichopodus leerii .......... 406
Trichopodus microlepis .......... 406
Trichopodus pectoralis .......... 407
Trichopodus trichopterus .......... 323, 406, 407
Trichopsis pumila .......... 409
Trichopsis schalleri .......... 408, 409, 515
Trichopsis vittata .......... 408
trichopterus, Trichogaster and/or Trichopodus .......... 323,
406, 407
tridactylum, Eleutheronema .......... 380, 381
Tridentiger ocellatus .......... 443
Tridentiger sp. .......... 443
trifasciodorsolata, Vanmanenia .......... 229
Trygonopoma gracilis .......... 96
Trigonopoma pauciperforata .......... 96
Trigonostigma espei .......... 96
Trigonostigma hengeli .......... 96
Trigonostigma heteromorpha .......... 96
Trigonostigma somphongsi .......... 96
Trygonostigma truncata .......... 96
trilineata, Rasbora .......... 77, 104, 105
trispinosus, Batrachomoeus .......... 310, 311
trulla, Cynoglossus .......... 496
truncata, Rasbora and/or Trigonostigma .......... 96
truncatus, Amblyrhynchichthys .......... 135
truncatus, Arius and/or Cryptarius ......... 277
truncatus, Belodontichthys .......... 249
Trypauchenopsis intermedia .......... 483, 484
Trypauchen pelaeos .......... 485
Trypauchen vagina .......... 485
tsukawakii, Tonlesapia .......... 418
Tuberoschistura baenzigeri .......... 222
Tuberoschistura cambodgiensis .......... 222
tweediei, Homaloptera and/or Homalopteroides .......... 235
Typhlachirus caecus .......... 486, 488
Typhlachirus elongatus .......... 488, 511
Typhlachirus lipophthalmus .......... 488
typus, Paralaubuca .......... 73, 74, 75
typus, Helicophagus .......... 260
typus, Ketengus .......... 281

U
uarnacoides, Himantura and/or Pateobatis .......... 34, 37
undecimradiatus, Datnioides .......... 355, 365
unicolor, Aulopareia .......... 436, 437
Upeneus sulphureus .......... 371
urbaini, Ompok .......... 256, 257
Urogymnus polylepis .......... 36, 37
urolepis, Caragobius .......... 484
uronema, Oxyurichthys .......... 472
urophthalmoides, Boraras and/or Rasbora .......... 72, 95
urophthalmus, Oxyeleotris .......... 424, 425, 426
uwisara, Lates .......... 361

Wallagonia maculatus .......... 258
Wallagonia micropogon .......... 258, 259
weberi, Johnius .......... 375, 377
wetmorei, Hypsibarbus .......... 118, 119
wirzi, Oxuderces .......... 473
wolffii, Mystus .......... 288
wolffii, Parambassis .......... 356, 357
wongrati, Thryssocypris .......... 82, 511
Wuhanlinigobius malayanus .......... 465
Wuhanlinigobius polylepis .......... 465
wyckii, Hemibagrus .......... 292
wyckioides, Hemibagrus .......... 292, 293

V

X

vachellii, Ambassis .......... 355, 356, 358, 359
vagina, Trypauchen .......... 485
vaigiensis, Ellochelon and/or Liza .......... 312, 317
Valamugil buchanani .......... 315
Valamugil cunnesius .......... 315
Valamugil perusii .......... 314
Valamugil seheli .......... 315
Vanmanenia monofasciodorsolata .......... 229
Vanmanenia orcicampus .......... 229
Vanmanenia serrilineata .......... 229
Vanmanenia striata .......... 229
Vanmanenia trifasciodorsolata .......... 229
variabilis, Periophthalmus .......... 477, 478
variegatus, Akysis .......... 299
variegatus, Eugnathogobius .......... 435, 463, 464
varius, Akysis .......... 296, 298, 299
velifer, Mystus .......... 288, 289
venosus, Arius .......... 280, 281
vernayi, Hypsibarbus .......... 118, 119
verrucosus, Arius and/or Hemiarius .......... 276, 277
vietnamensis, Rasbora .......... 96
viridipunctatus, Acentrogobius .......... 435, 437, 464
vitreolus, Kryptopterus .......... 252, 253
vittata, Trichopsis .......... 408
vittatus, Osteochilus .......... 156, 157, 158
vittatus, Mystus .......... 286
volitans, Pegasus .......... 336
vulgaris, Homaloptera and/or Pseudohomaloptera .......... 233

Xenentodon cancila .......... 335
Xenentodon canciloides .......... 335
Xenentodon sp. .......... 325, 335
Xenopterus naritus .......... 499

W
waandersi, Puntioplites .......... 112, 113
waandersi, Osteochilus .......... 157
waandersii, Helicophagus .......... 260
waigiensis, Psammoperca .......... 362
Wallago attu .......... 32, 258, 259
Wallago leeri .......... 259
Wallgo micropogon .......... 259
Wallagonia leerii .......... 258

Y
yanamensis, Pseudogobius .......... 459
yarrelli, Bagarius .......... 303
Yasuhikotakia caudipunctata .......... 198
Yasuhikotakia eos .......... 195, 197
Yasuhikotakia lecontei .......... 195
Yasuhikotakia longidorsalis .......... 198
Yasuhikotakia modesta .......... 195, 196, 197
Yasuhikotakia morleti .......... 199
Yasuhikotakia splendida .......... 198
yunnanensis, Labeo .......... 172
yunnanensis, Homaloptera and/or Pseudohomaloptera ..........233

Z
zanaensis, Glyptothorax .......... 300
zebra, Omobranchus .......... 416, 417
Zebrias quagga .......... 486
Zenarchopterus beauforti .......... 330
Zenarchopterus buffonis .......... 331
Zenarchopterus clarus .......... 331
Zenarchopterus dispar .......... 330
Zenarchopterus dunckeri .......... 331
Zenarchopterus ectuntio .......... 330
Zenarchopterus sp. .......... 331
Zenarchopterus striga .......... 330
zeppelini, Lepidocephalichthys .......... 188, 189
zeta, Oxyurichthys .......... 472
zollingeri, Balitoropsis and/or Homaloptera .......... 232, 233
zonata, Serpenticobitis .......... 200
zonatus, Nemacheilus .......... 224, 225
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I

n 2006, Nagao Natural Environment Foundation (NEF), a
Japanese non-governmental organization dedicated to promoting
nature conservation in developing countries, launched a new
scheme, "Comprehensive Programme for Conservation Research
and Activities". The scheme, hereafter referred to as "NEF project",
was originally planned as a five-year program (from April 2006 to
March 2011), for promoting nature conservation together with local
researchers/residents. For this scheme, the NEF targeted aquatic
fauna and flora in the region of the Mekong and Chao Phraya basins;
the official title for a series of activities under this scheme is “Basic
Study on the Aquatic Fauna and Flora and Conservation Activities
Participated in by Local Residents in the Mekong-Chao Phraya
Region.” More than 28 researchers belonging to seven institutions of
four countries (Cambodia, Laos, Thailand, and Vietnam) were involved
in the fish research in the NEF project. After that, the 2nd phase of the
NEF project was undertaken in the same region until 2016.

This book was written as one of publications derived from outcomes
of the NEF project, primarily aiming to aid in the identification of
fish species commonly seen in the Indochinese Mekong. Species
identification is the first step for every kind of field-oriented
biological research. Diversification of the preferable guidebooks
for regional fauna and flora will contribute to promoting various
research and conservation activities.

This book contains 568 fish species found in fresh- and brackishwater areas of the Indochinese Mekong; fishes of the other areas
surveyed in the NEF project (e.g., Chao Phraya Basin in Thailand)
will be shown in our forthcoming publication(s). This book is
actually not a comprehensive guide for the fishes of the Mekong,
but it does include almost all of the species commonly seen in
the region. Photographs of fishes shown in this book are based on
the specimens collected by the participating researchers during
field surveys of the NEF project, unless otherwise noted; namely,
these fishes were actually collected from the inland waters of the
Mekong. As noted above, all of these specimens are deposited in the
participating institutions to make them available for future scientific
studies. It is possible to make a re-confirmation based on the voucher
specimen(s), if there is the need to confirm the identification.
Fishes are shown with high quality photographs (sharply-defined
photographs based on freshly-collected, well-dressed specimens) and
some selected diagnostic characteristics that distinguish the species
from resembling species; distribution, habitat, and some taxonomic
issues are also noted in brief.
We hope that this book will contribute to various aspects of activities
performed by researchers, students, fisheries officers, fishermen and
all the others who are interested in the inland-water fishes in the
Indochinese Mekong.
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