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1. Introduction

Pangasiid catfishes (Trey pra in Khmer) are among the 10 dominant fish taxa in catches in Cambodia,
where they represent about 10% of the total harvest. The catch supplies the demands of local and
external food markets, where they are highly appreciated, as attested by their market price that is among
the top three highest prices per kilogram.

Pangasiids also play a major role in the regional aquaculture industry, the fingerlings being caught in the
wild to be raised in cages and ponds. In Cambodia, pangasiids production from cage and pond culture
has apparently increased from some 6,000 tonnes in the nineties to 10,000 tonnes in 2000. Some
species are also well appreciated in the aquarium trade.

The behaviour of pangasiid fishes is remarkable in their annual pattern of migration over several
hundreds of kilometres between spawning and feeding grounds. These catfishes are found in the main
channel of the Mekong River and its tributaries, as well as in the Tonle Sap River, Great Lake and its
floodplain. Most species spawn at the onset of rainy season from May to July, along the Mekong River (in
Kratie and Stung Treng provinces in Cambodia, but also in Lao PDR and Thailand), or more upstream in
tributaries.

Pangasiid catfishes comprise [EISBEBIBSIin Cambodia. Some of these species are under serious threat,
for instance the Mekong giant catfish Pangasianodon gigas that is considered as critically endangered:
only seven individuals were caught in the 2007-2008 season. The Department of Fisheries conducts
research, conservation, and education initiatives on vulnerable species; as a part of this program,
19 giant catfishes have been bought, tagged, and released into Tonle Sap River and Tonle Sap Lake
since 2000.

Taxonomy of catfishes is quite complex since species names vary depending on dates of publication,
places of publication, taxonomic revisions and the identification approach (morphological or genetical
criteria). In this brochure a comprehensive literature review was conducted and the proposed key and
names are based on the latest peer-reviewed publications. However this key of pangasiid catfishes is to
be considered as a simple identification tool, and not as a reference taxonomic publication.

Taxonomy:

Family: Pangasiidae; order Siluriformes (catfishes); infraclass Teleostei (evolved ray-finned fishes); class
Actinopterygii (ray-finned fishes); superclass Osteichthyes (bony fishes); subphylum Vertebrata
(vertebrates); phylum Chordata (chordates); kingdom: Animalia (animals);



Countries with Pangasiidae (in black)

2. Difference between catfishes and other fish species
B- mneamIhiuiAg [Rmsum Eﬁlﬁtﬁgiﬁtﬁ‘}ﬁwjﬁ

Catfish {HENS{FTM
* No scales (naked skin) AND up to four pairs of barbels on the head.
® mapwm Grjrgis) BumsgnmfinaslisiysgnsinG Hgnnn
« Dorsal and pectoral fins often with a strong spine.
. [wes Bupwigh intinmegstiyniiy
» Adipose fin often present
- indtamspwen

Spines Adipose fin

Drawing from FAO

3. Catfish families in Cambodia

There are eleven families of catfishes in Cambodia: Pangasiidae (shark catfishes), Akysidae (stream
catfishes), Amblycipitidae (torrent catfish), Ariidae (sea catfishes), Bagridae, Clariidae (air breathing
catfishes), Heteropneustidae (stinging catfishes, questionable), Plotosidae (eel tail catfishes),
Schilbeidae, Siluridae (sheat fishes), and Sisoridae.

We focus here on Pangasiidae that is the family with most species, and the most important in Cambodia’s
inland catches.



4. |dentification of the Pangasiidae family

G- HﬁmqﬂnﬂﬂﬁﬁiﬁﬁﬁﬁqitﬁLﬁ] (Pangasiidae)

Pangasiidae Higi[‘%‘[‘m

Absence of nasal barbels (usually just one pair of maxillary barbels and one pair of mandibular
barbels)

- Bemsgannmmsiptipysie  (huymmsingnmatsgihueindiywes  Svw
1gjagsigipumuswIme

Laterally compressed body (i.e. body height superior to body width)

. BugsmhswNuEEGite (AnmBugsiinthiietu TAnuEug

Maxillary barbels

Mandibular barbels = T i l o
+ Body higher than wide

Width

Additional criteria:
- a small adipose fin separate from the caudal fin

- a short dorsal fin with 2 spines (first spine small and hidden under the skin)
- 5-7 soft rays, close to the head region
- a relatively long anal fin with 26-46 rays

Other families
AUNREG]H

» Presence of nasal barbels

. DINsnATSISI N {EYs

» Body width superior to body height

. gGuTINNmBugs Turhifnaitugs _
v v Body wider thaff high

-

Nasal
barbels

Height

Width




5. Genera of the Pangasiidae family

According to Roberts and Vidthayanon (1991) supplemented by Pouyaud et al. (1999), Pouyaud and
Teugels (2000), Ng and Kottelat (2000) and Gustiano et al. (2003), the tropical Asian catfish family
Pangasiidae comprises two genera: Helicophagus, and Pangasius. Following Vidthayanon (1993) and
Vidthayanon and Roongthongbaisuree (1993) refined later by Pouyaud et al. (2000), genus Pangasius
includes three subgenera: Pangasianodon, Pteropangasius, and Pangasius. We follow here Ferraris’
(2007) recent comprehensive review in which five genera are recognized worldwide for the family, and
where Pteropangasius is reclassified as genus Pseudolais.

Thus in Cambodia, the Pangasiidae family includes:
Binsig {1 nuthAUI{H (Pangasiidae) JHINS:
- four genera: Helicophagus , Pangasianodon, Pangasius,and Pseudolais.

- USEM ! Helicophagus , Pangasianodon, Pangasius,and Pseudolais.

- fifteen species:
- BOUBUIAG:

- genus Helicophagus
1 species only: Helicophagus leptorhynchus®.
- genus Pangasianodon
2 species: Pangasianodon gigas and P. hypophthalmus
- genus Pangasius
10 species: Pangasius bocourti, P.conchophilus, P.djambal, P.elongatus, P.krempfi, P.larnaudii,
P. macronema, P. mekongensis, [ENCIEERBEEE, and P. sanitwongsei.
- genus Pseudolais
2 species: Pseudolais micronemus and P. pleurotaenia

Note: Species Pangasius nasutus is absent from Cambodia: it is found only in Sumatra, Borneo, and the
Malay peninsula (Roberts and Vidthayanon 1991). It has been mentioned as being present in Cambodia
by Kottelat (1985%) and in MNHN records by T. Roberts in 1989; however Roberts and Vidthayanon

(1991) consider that Pangasius nasutus individuals found in Thailand and Indo-China were actually
Pangasius conchophilus, a species described in 1991.

6. Key of the Pangasiidae genera

o- GSURIRISYISYRTRTM

6.1. Does the fish have more than six pelvic fin rays?
-9 ih{fimsgsuwimsBethiistuiysig?

See §6.1.1
108 WHIEN 9-9-9

See § 6.2.

1M auidm 8-

* See section 7. for justification

Kottelat, M., 1985. Fresh-water fishes of Kampuchea. Hydrobiologia 121:249-279.



6.1.1 Genus Pangasianodon

9-9-9 (]fi Pangasianodon

Additional criteria:
» Either 8 or 9 pelvic fin rays

* Long predorsal length (>37% of standard length)

Note: that genus is often mistakenly written

Pangasionodon, but the proper name
Pangasianodon

See 8§ 8. for species identification
ﬁgﬁiﬁﬂﬁme G ﬁ&ﬂﬁtﬁtﬁgﬁﬁﬁjrjpﬂﬂﬁgtss

6.2. Does the fish have very short barbels AND

a very small adipose fin OR an abdominal keel?
-b REMsgRNGIINE Smsnwayws TRnmeytwivsig?

Note: a keel is a cartilaginous angle all along the

chest and belly.
gam: Finme AFuSesisimuuimeigy

See §6.2.1
18 wuidn 9-b-9
See § 6.3.

10EN8 WHIE 9-m

6.2.1 Genus Pseudolais

9-1-9 {17 Pseudolais

Additional criteria:

e Very short maxillary barbels (<192% of
eye diameter)

e Relative thin dorsal and pectoral fins

Note: genus formerly called Pteropangasius.
Revision by Ferraris (2007) validated by
Eschmeyer. See § 10. for species
identification

See § 10 for species identification

T @ ;

is 8-9 pelvic fin rays

Abdominal keel

aMene

Very small
adipose fin“

Very short e
barbels

Abdominal keel

fEIBAINE 90 BNT{UIRGHAIMANAYISE



6.3 Do maxillary barbels reach the basis of the pectoral fins (but not their tip)?

o-m iErmRiBuEasiSuhud ueeammwgs iihee
Yes| See§6.3.1

1TW8 fuiBn 9-m-9

See §6.3.2

1UES wHIHn 9-m-B

6.3.1 Genus Helicophagus

9-m-9 L;]ﬁ Helicophagus Anterior nostril

Posterior nostril

Additional criteria:

* Absence of palatine teeth (vomerine teeth only); short and large
premaxillary toothplates,

» Posterior nostril located midway between anterior nostril and eye;

* Mouth narrow (width less than 30% of head length)

Premaxillary
toothplates

Vomerine teeth

Oesophagus

See § 7 for species identification
ﬁgﬁifﬁﬂﬁme | fﬁﬂﬁlﬁtﬁgﬁtjﬁj%ﬂﬂﬂﬁﬁtss

6.3.2 Genus Pangasius

9-M-1 I Pangasius

Additional criteria: Anterior nostril

* Presence of both vomerine and palatine teeth; long and slender Posterior nostril
premaxillary toothplates

Relative long maxillary barbell (> 192% of eye diameter)

Mouth wide (width more than 30% of head length)

Posterior nostril located near anterior nostril, distant from the eye
Robust dorsal and pectoral fins, and relatively robust adipose fin

Premaxillary
toothplates

Vomerine teeth
29~ Palatine teeth
Oesophagus

O
See § 9 for species identification
ﬁ"jmﬁmtma 8 ﬁEﬂﬁLﬁiﬁQHgﬁtjﬂﬂﬂﬂﬁﬁiS%



7. ldentification of Helicophagus species
fl- HEEMANAYIVEI[UIAG Helicophagus

One species only in Indochina: Helicophagus leptorhynchus
msfﬁngﬁtﬁgﬁtwstmﬁuﬁs ! Helicophagus leptorhynchus

A number of studies mention H. waandersii as a Mekong Helicophagus. However we follow here Ng and
Kottelat (2000) who showed that among the fish formerly identified as H. waandersii, two species had to
be distinguised: H. waandersii found in Sumatra and peninsular Malaysia only, and H. leptorhynchus, new
species with distinct characters, found in the Mekong and Chao Phraya basins. Therefore all specimens
formerly named H. waandersii found in the Mekong Basin are actually H. leptorhynchus.

Helicophagus leptorhynchus differs from Helicophagus waandersii by having:

- a longer anal fin (34.5-38.2% of
standard length for H. leptorhynchus
vs. 31.9-34.3% for H. wandersii)

- alonger head (20.8-22.8% of standard
length for H. leptorhynchus vs. 18.9-
20.3% for H. wandersii)

- bigger eyes (16.1-21.2% of head
length for H. leptorhynchus vs. 14.1-
159% of head Ilength for H.
waandersii)

Furthermore Helicophagus leptorhynchus is characterized
by premaxillary tooth plates separate at midline, and large
palatine tooth plates

Presence in Cambodia: Roberts and Vidthayanon 1991, Rainboth 1996, Mekong Fish Database 2003, etc

(under the name Helicophagus waandersii)

Premaxillary tooth plates

Palatine tooth plates



8. Identification of Pangasianodon species
G- Hﬁmq&nnnﬁijiﬁﬁ'i[,mﬁg Pangasianodon
8.1 Does the fish have 6 dorsal fin rays?

G-9 iR {fns[guwemBerumyiiie?

See §8.1.1

108 WHIEN §-9-9

See §8.1.2

10ms wuidn 6-9-B

8.1.1 Species Pangasianodon hypophthalmus

6 dorsal fin rays

(-9-9 UG Pangasianodon hypophthalmus

Additional criteria:
- Fins colour: dark grey or black
- Body colour: adults uniformly grey;
juveniles with 1-2 black lateral stripes.
- Gill rakers normally developed
- Two pairs of narrow upper premaxillary
and long palatine toothplates

Presence in Cambodia: Roberts and Vidthayanon 1991, Rainboth 1996, Mekong Fish Database
2003, etc

Premaxillary
toothplate

Palatine teeth

A Oesophagus




8.1.2 Species Pangasianodon gigas

G-9-b {Ut#iG Pangasianodon gigas

_1/ 7 dorsal fin rays

Additional criteria:

- 7 dorsal fin rays

- Fins colour: grey, never black.

- Gill rakers rudimentary or absent when size
> 30-50 cm 3 =

- No teeth when size > 30-50 cm, but narrow ' \‘\W
premaxillary toothplates in juveniles that
disappear progressively;

Presence in Cambodia: Roberts and Vidthayanon 1991, Rainboth 1996, Mekong Fish Database
2003, etc

Premaxillary
toothplate

Palatine teeth
(when present)

3 Oesophagus

9. Identification of Pangasius species
&- HEMANAYIYAI{UIAG Pangasius

All species have 6 pelvic fin rays.

[UINggMHIISON Pangasius MS{gSU{nLIINE [Tyt
9.1. Do maxillary barbels reach the tip of pectoral fins?

&-9 innnHgssiSuhuliueosseunispwginime 2
See §9.1.1

108 auidn &-9-9



See §9.2
1S ayuiBm &-b

9.1.1 Species Pangasius macronema

& ) f W o et s
M g ; s
£-9-9 {UifiG Pangasius macronema — T .,‘y’/
Maxillary barbels reach
Additional criteria: the tip of pectoral fins

- 37-45 slender gill rakers on first gill arch
- Vomerine and palatine teeth form 4 ovoid plates

Presence in Cambodia: Rainboth 1996, Mekong Fish
Database 2003

&G/W 2 palatine tooth plates
ks

Database, Pangasius siamensis, also listed in Rainboth (1996), is an invalid synonym of
Pangasius macronema

Note: According to FishBase and Mekong Fish

9.2. Is the dorsal fin extended by a long filament?

&-b ihnwey mengiivihwans wiamiigwinig
Yes| See§9.2.1

1Wwe wuidmw €-8-9

See §9.3

1UMS ayuidm &-m

9.2.1. Is there a black spot behind gills?

&-b-0 ifimedsuigigwisiiennmwRisiie:

See §9.2.1.1

1w wuidmw €-8-9-9

10



See §9.2.2
1M wuidn &-b-b
9.2.1.1 Species Pangasius larnaudii

&-1-9-9 [UIAG Pangasius larnaudii

Additional criteria:
- Ablack longitudinal stripe along each
caudal lobe _ 5 e’ 3
- 28-32 anal-fin rays T ‘ A black stripe along
- 13-17 gill rakers in 1st arch A black spot behind the gills each caudal lobe
- the palatine teeth form 2 curved tooth
plates separated at the midline

b

Presence in Cambodia: Rainboth 1996, Mekong Fish Database 2003

Note: confusion possible with P. bocourti whose juveniles can also have black stripes on the caudal fin,
but have not filament at the dorsal fin

9.2.2. Is the tip of the anal fin black?
&-b-b ifisiewshispwismanansli?
Yes| See§9.22.1

T8 i &-b-b-9

See §9.2.3

1TMe auidm &-b-m

Filament

<— Tip of the anal fin black

11



9.2.2.1 Species Pangasius sanitwongsei

&-1--9 [UIAG Pangasius sanitwongsei

Additional criteria:

- Dorsal, pectoral, pelvic and anal fins
prolonged into a filament (although
pectoral and anal filaments are often
missing)

- Mouth wide (more than 17% of standard
length)

- 16-21 gill rakers on first gill arch

- Vomerine and palatine teeth form two
single arched bands.

Presence in Cambodia: Roberts and Vidthayanon 1991, Rainboth 1996, Mekong Fish Database
2003

9.2.3. Are the 3-4 lower caudal rays whitish?

&-1-m tﬁngﬁLqmﬁgmm-é enii{my MehNNEIRETIG?

See §9.2.3.1

T8 Wyt &-8-m-9

See §9.2.3.2

1TMe auidm &€-b-m-b

[prOBLEMWERE 00000 ]

9.2.3.1 Species Pangasius polyuranodon

&--M-9 [UIAG Pangasius polyuranodon L Flament

Additional criteria:
- Short predorsal length (from snout to
base of dorsal fin = 25.2-29.2% of

standard length) i Lower caudal rays whitish
- One large, nearly square, vomerine tooth

plate and 2 adjacent small palatine tooth Tip of the anal fin not black

plates

Presence in Cambodia: Rainboth 1996, Mekong Fish Database 2003, etc

12



9.2.3.2 Species Pangasius elongatus

&--m-B {Ui§iG Pangasius elongatus

Addltlonal Crlterla Dorsal surface greenish Filament

Dorsal surface of head and body greenish ./ =g ‘/

- Large eyes (19.2-25.5% of head length)

- Body elongated (predorsal length = 30.1-
33.9% of standard length) i R

- Short snout (length = 35.2-42.8% of head Large eyes 0
length)

- Short mandibular barbels (length 10.4-
39.3% Hof head lenth).

IBontinuous upper jaw tooth plate, large ,__fj*:-\‘_ Upper jaw tooth plate
median vomerine tooth plate and 2 lateral 5 > <R Vomerine tooth plate
palatine tooth plates - 37 (“\/” 77777777 ’j 77777777 __ — | Comment [EB1]: Check (several descriptions
r - Palatine tooth plates available)

Presence in Cambodia: So Nam pers. comm.. (Pouyaud et al. 2002, who have described this
species, have identified it in Vietnam, including at Chau Dac, i.e. a few kilometres away from
the Cambodian border).

9.3. Are fins yellow or yellowish?
&-m ifwhmsnanagjiie
See §9.3.1

108 WuiEn &-m-9
See § 9.4

1S wuidn &-¢

13



9.3.1. Do teeth form two almost uninterrupted bands?

Species Pangasius krempfi

{U1§iG Pangasius krempfi

«— Upper jaw tooth plates

<+— Vomero-palatine tooth plates
] Lower tooth band continuous

Additional criteria: Upper part of the body blue-gray

Presence in Cambodia: Rainboth 1996, T. Roberts 1996

upper part of the body blue-gray, and belly white
31-34 anal soft rays

18-22 gill rakers on the first branchial arch.
Submarginal caudal-fin stripes absent.

(California Academy of Sciences record CAS
94793); Mekong Fish Database 2003.

Note: Pangasius elongates also has yellow fins, but has a filament at the tip of the dorsal fin, that

Pangasius krempfi does not have

Species Pangasius mekongensis

e,

57;: ‘,.A:.«‘v Upper jaw tooth plate
of /\__‘v\/ Vomerine tooth pIate} Lower tooth band

Additional criteria:

Palatine tooth plates | discontinuous

Large head (head width 14.8—20% of standard length)
Belly greyish, not plain white

25-38 anal soft rays

Pelvic fins possibly with filaments

Strong barbs on spine of dorsal and pectoral fins
16-23 gill rakers on the first branchial arch

Presence in Cambodia: So Nam pers. comm. (Gustiano et al. 2003, who have described this

species, have identified it in Vietham at Chau Doc, a few kilometres away from the
Cambodian border).

9.4. Is the upper part of the body dark blue to black?

&-G iiignewntistigsmananig]ime Thangli?

Yes| See§9.4.1

w8 wuidm €-6-9

14



See §9.5

1M auid &-¢

9.4.1 Species Pangasius bocourti

&-G-9 [UifiG Pangasius bocourti

Dark blue to black back

White band on the muzzle
Additional criteria l

- broad white band on muzzle;
- More than 30 anal fin rays
- Head broader than long; /
- Juveniles have submarginal dark stripes -t A

on the caudal fin lobes ‘
- One large vomerine tooth plate and 2

lateral palatine tooth plates

More than 30 anal fin rays

Presence in Cambodia: Roberts and Vidthayanon 1991, Rainboth 1996, Mekong Fish Database
2003

9.5 Is the upper part of the body iridescent, from pale green to gold?

&-¢ ihignenndistigs melnngsudian (anivnugn Tianma i

See §9.5.1
1Wwe wuiB &-4-9
See §9.6

YIS RHIHL &-2

15



9.5.1 Species Pangasius conchophilus

§-t-9 {Ut#g Pangasius conchophilus

Additional criteria Green to gold

- upper jaw tooth bands partly exposed
when mouth is closed

- Less than 30 anal fin rays

- Continuous upper jaw tooth plate, large
median vomerine tooth plate and 2 lateral
palatine tooth plates

Less than 30 anal fin rays

Presence in Cambodia: Roberts and Vidthayanon 1991,

B - i j h pl
Rainboth 1996, Mekong Fish Database 2003, etc i Upper jaw tooth plate

3 g '-l-'f-,,
"_‘\,, Vomerine tooth plate

Palatine tooth plates

9.6 Is the upper part of the body dull grey to brown?
€-9 ihignewniissigs mehan{mits AN

Yes| See §9.6.1

w8 Wyt €-9-9

9.6.1 Species Pangasius djambal

£-9-9 [UIHG Pangasius djambal

Grey to brown

Additional criteria:

- 31to 34 anal-fin rays.

- 24-35 gill rakers in 1st arch;

- maxillary barbels extending to gill
opening;

- wide median vomerine tooth plate and 2
large lateral palatine tooth plates

Presence in Cambodia: Kottelat 1985, So Nam
pers. comm.; in fact this species would be a
non-native species coming from aquaculture
farms in Vietnam.

Vomerine tooth plate

Palatine tooth plates

16



10. Identification of Pseudolais species

90- HAMOMANAYIVI[UIAS Pseudolais

10.1 Is the abdomen entirely keeled, from throat to the anal fin?

90-9 ifiinnINe MS[geuFHes Ninimel (wedi?

Abdominal keel

See §10.1.1
158 wyuid 90-9-9
See § 10.1.2

10EN8 WHIEL 90-9-B

10.1.1 Species Pseudolais pleurotaenia

90-9-9 [Uifig Pseudolais pleurotaenia

Additional criteria:

- Bigeyes

- submarginal dark stripes on the caudal fin
lobes

- 15-18 gill rakers.

- 2 oval-shaped palatine tooth plates widely
separated at midline

Presence in Cambodia: Roberts and Vidthayanon 1991, Rainboth 1996 (under the name
Pangasius pleurotaenia).

| - = {Comment [EB2]: Check teeth

10.1.2 Species Pseudolais micronemus

90-9-I8 {U1#S Pseudolais micronemus
Additional criteria:

- Eye very large (20-25% if head length)

- Dark grey caudal fin

- 13-20 gill rakers on upper arm of 1st arch.
- Vomero-palatine teeth in 4 ovoid patches

Big eye Dark grey caudal fin

Presence in Cambodia: Roberts and Vidthayanon 1991, Rainboth 1996 (under the name
Pangasius micronema).

Note: this species is often improperly called
Pangasius macronemus or P. macronema

17



11. Main references about Pangasiids

Ferraris C.J. 2007. Checklist of catfishes, recent and fossil (Osteichthyes: Siluriformes), and catalogue of
siluriform primary types, Zootaxa 1418. ISBN 978-1-86977-058-7.

FishBase. Biological database on fishes. World Wide Web electronic publication.
www.fishbase.org, version (11/2005).

Gustiano R. 2003. Taxonomy and phylogeny of Pangasiidae catfishes from Asia (Ostariophysi,
Siluriformes). Ph.D. thesis, Katholieke Universiteit Leuven, Leuven, Belgium. 295 pp.

Kottelat M. 2001. Fishes of Laos. WHT Publication (Pte) Ltd., 95, Cotta Road, Colombo 5, Sri Lanka.
www.wht.org

MFD 2003. Mekong Fish Database CD-ROM. Mekong River Commission, Phnom Penh, Cambodia.

Ng H.H. and Kottelat M. 2000. Helicophagus leptorhynchus, a new species of molluscivorus catfish from
Indochina (Teleostei: Pangasiidae), The Raffles Bulletin of Zoology 48 (1): 55-58.

Pouyaud L., Teugels G.G., Gustiano R., Legendre M. 2000. Contribution to the phylogeny of Pangasiid
catfishes based on allozymes and mitochondrial DNA. Journal of Fish Biology 56: 1509-1538.

Pouyaud, L., R. Gustiano and G.G. Teugels. 2002. Systematic revision of Pangasius polyuranodon
(Siluriformes, Pangasiidae) with description of two new species. Cybium 26, 4, 243-252.

Rainboth W. J. 1996. Fishes of the Cambodian Mekong. FAO identification sheets for fishery purposes.
Food and Agriculture Organization: Rome, 265 pp.

Roberts T.R. Vidthayanon C. 1991. Systematic revision of the Asian catfish family Pangasiidae, with
biological observations and descriptions of 3 new species. Proceedings of the Academy of Natural
Sciences of Philadelphia 143: 97-144.

So N. 2005. Molecular genetic evidence for sympatric reproductive isolation of two large migratory
catfishes in the Mekong River. Ph.D. thesis, Catholic University of Leuven, Leuven, Belgium. 176 pp.

Taki Y. 1974. Fishes of the Lao Mekong Basin. United States Agency for International Development
Mission to Laos Agriculture Division. 232 p.

Vidthayanon C. 1993. Taxonomic revision of catfish family Pangasiidae. Ph.D. Thesis, Laboratory of
Aquatic Biology, Tokyo University of Fisheries, Tokyo, Japan. 203 pp.

Gustiano R., Teugels G. G., Pouyaud L. 2003 Revision of the Pangasius kunyit catfish complex, with
description of two new species from South-East Asia (Siluriformes; Pangasiidae). Journal of Natural
History, 37, 357-376

Kottelat M. 1985 Fresh-water fishes of Kampuchea: a provisory annotated check-list. Hydrobiologia 121,
249-279

Pouyaud L., Gustiano R., Teugels G.G. 2002. Systematic revision of Pangasius polyuranodon
(Siluriformes, Pangasiidae) with description of two new species. Cybium 26(4):243-252.

lllustrations based on pictures from E. Baran, Chan Sokhen, |. Baird, W. Rainboth, T. Roberts and T.
Warren.
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