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A BSTRACT: Th is monograph on the freshwa ter fishes ofwes tern Borneo or Ka l iman tan Barat, I ndones ia, is based on the ex tens ive co l lec t ions made
du r i ng the aut hor‘s i c h t h yo log ica l survey of the Kapuas R iver bas i n in 1976 , as we l l as on material from ea r l ier co l lec t ions depos i ted in European
museums. T he i c h t h yofauna i ncludes abou t 290 Spec ies be long i ng to 120 genera and 40 fam i l ies . One new fami ly of catfishes (Parakysidae), t h ree
new genera (Hypergastromyz on i n Homa lopteridae, Barbucca in Cob i t idae, and Paradoxodacna in Chandidae), and 25 new spec ies (be long i ng i n
the fam i l ies Cypr i n idae, Homalopteridae, Cob i t idae, Belontiidae, and M astacembelidae) are descr ibed. Among the new taxa are Pecrenocyp ris

balaena, a sma l l Rasbo ra- l i ke cypr i n id wi t h over 200 gill rakers on the first g i l l arch , wh ic h feeds on un ice l lu lar ph y toplank ton; Lep idocephalus
spect rum, the firs t b l i nd cobitid from a nonsubterranean habi tat; Hypergasrromyz on humil is, a h igh ly spec ia l iz ed gastromyz ontin homalopterid; and
Paradoxodacna p iratica, a sca le-ea t i ng chandid wi t h remar kab le den t i t ion . O r ig i na l observa t ions on feed i ng hab i ts and reproduc t ion are repor ted
for var ious Spec ies. Scann i ng e lec t ron m i c rographs revea l the unciliferous qua l ity of the l i ps of 7 of the 13 spec ies of the herb ivorous cypr i n id genus
Osteochilus k nown from wes tern Borneo. The ant-ea t i ng habi ts of the endem i c freshwa ter halfbeak genus Hem irhamphodon are repor ted for the
firs t t ime, toge t her wi t h observat ions on its poor l y k nown i n terna l fer t i l i z ation and v iv ipar ity . Oral-brood i ng is repor ted in Parambassis apogonoides,
the fi rs t member of the perco id fam i l y Chandidae i n wh i ch such paren ta l care has been observed.

The i n t roduc t ion i nc ludes genera l remarks on the freshwa ter i ch t h yofauna ofwes tern Borneo and its geograph ica l d is tr i bu t ion; a br ief h is tor i ca l
ske tc h of Eas t I nd ian ich t h yo logy, wi t h pa r t i cu lar reference to freshwater fishes ofwestern Borneo; an essay on reproduc t ive bio logy of freshwa ter
fishes in wes tern Borneo; and a de ta i led descr i p t ion of col lec t i ng loca l i ties of the 1976 Kapuas survey . The sys tema t i c accoun t i nc ludes a br ief
i n troduc tor y s ta temen t for each fam i ly, formal synonym ies for almos t all i nc luded genera and spec ies, iden t ifica t ion keys for some groups, compara t ive
morpho log ica l and mer is t i c da ta for many g roups, deta i led i n forma t ion on food habi ts and reproduc t ive bio logy for some spec ies, and geograph ica l
dis tr i bu t ion for all Spec ies for wh i ch re l iab le i nforma t ion is ava i lab le. The monograph is ex tens ive l y i l lustra ted wi t h b lack-and-wh i te photographs
and l i ne drawi ngs. The l i tera ture c i ted provides a near l y complete b ib l iograph y for systema t i c s tudy of Bornean freshwa ter fishes to the end of 1984 .

INTRODUCT ION

The i chthyo logica l s ign ificance of western Bo rneo or Kal i

mantan Barat and its largest ri ver, the Kapuas, l ies i n the geo

graph ica l and hydrograph ic h isto ry ofSundaland and the dra in

age basi n ofthe ancient Cent ra l orNorth Sunda R i ver (hereafter

referred to simp ly as the Sunda R iver) . Today , with ocean levels

on ly 8 m be low the h ighest ever reached ,
Sundaland is sundered

by the shal low Sou t h Ch i na Sea i n to the separate lands of the

Ma lay Pen insu la , Sumatra , Bo rneo ,
and Java . The freshwater

hydrograph ic systems of these lands are now ent i rely separate.

Duri ng much ofthe Cenozo i c and the P leistocene Ice Age Max

ima , however, the oceans were 60—80 m lower than they are

today . Under such condi t ions the cont inenta l land oftheMa lay
Peninsu la

,
Sumatra , Borneo , and Java was connected . Du ring

P leistocene t imes its ex tensive lowlands presumably were en

tirely covered wi th t ropica l evergreen ra i n forest sim i lar to tha t

now found i n much ofthe area . Low- l y ing but nearly cont i nuous

mounta in ranges near the periphera l and sou therly l im i ts of

Sundaland provided the watershed for the vast Sunda R iver .

The Sunda R iver inco rporated a l l or nearly a l l of the dra i nage

area of eastern and sou thwestern Ma lay Peni nsu la , northern

Sumatra , western and sout hwestern Bo rneo , and nort hwestern

Java . I t represen ts the only great equato ria l river system of the

Asian cont inent , somewhat sma l ler than , but o therwise com

parable to, the Amazon and Congo basi ns. Li ke the equato ria l

river systems of Sou th America and A fri ca , the Sunda R i ver

basi n became popu lated by an extreme l y rich and largel y en

dem ic i chthyofauna . The Sunda dra inage appears to have been

an important evo lu t ionary center for many fish groups, most

notab ly the osta riophysan fam i l iesCyprin idae,Gyrinocheilidae,

Homalopteridae, Cobi t idae, Bagridae, Pangasiidae, and S i lu ri

dae, and the non -ostariophysan suborder Anaban toidea. All of

these groups have endem i c genera and more or less numerous

endem ic species i n Sundaland , and the dist ri bu t ion of a large

propo rt ion of them is today restricted to ri vers that formerly

were part of the un ified Sunda dra inage. The si gn i ficance of

western Bom eo
’

s Kapuas ri ver is that i t i s the largest and prob

ably has the ri chest i ch thyofauna of any of the modern ri vers
deri ved from the Sunda dra inage. T he Sunda dra inage was last
un ified du ri ng the period to ybp . During th is pe
riod a preponderance ofthe Sunda dra i nage fishes probably were
widely or genera l ly dist ributed in what is now the Ma lay Pen

i nsu la ,
Sumatra, western Bo rneo,

Java , and the shal low floor of

the i n terven ing Sou th Ch ina Sea. The present h igh level s of

iden t ica l freshwater fish species now i nhabi t i ng these lands pre

sumably is primari ly due to dispersa l events i n i t ia ted

ybp and interrupted ybp .

The richness of the Kapuas ichthyofauna was not fu l l y ap

preciated unt i l recent ly and even now many species probably

rema in to be discov ered . Prior to 1976 there had been on ly four

major ich thyo logica l su rveys of the Kapuas, t hese and other

effo rts resu l t i ng in a known freshwater ich thyofauna ofapprox

imately 150 species (many incorrect ly ident i fied) . In 1976 , spon
sored by the Sm i thsonian Tropica l Research Inst i tute, I ndo

nesian Nat iona l Research Counci l , and Museum Zoologicum

Bogorense, I undertook a comprehensive i ch thyo logica l su rvey

of the Kapuas resu l t i ng in co l lect ion of some 260 freshwater

fish species.

Subsequent ly I v isi ted museums i n Europe, exam i n ing and
reidenti fy ing si gn ificant po rt ions ofa l l but one ofthe impo rtant

Kapuas co l lect ions previousl y made . These studies, reported

here i n , have resu l ted in a presen t ly known freshwater ichthyo

fauna ofwestern Bo rneo ofabout 290 species , a large proport ion

known on ly from wi th in the hydrograph ic l im i ts of the Sunda

R i ver drai nage .

Excluded from the present account are exot ic fish species

i n t roduced in to weste rn Bo rneo for aquacu l ture or o ther rea

sons. I n Kal imantan Barat , i n 1976 , I heard that a number of

exo t i c species had been in troduced as pondfish, but have no

documentat ion of th is. Iwamatsu et al . ( 1982) reported the ri ce

fish Oryz iasjavanicus (B leeker , 1854) from Pontianak . The hab

i ta t is descri bed simp ly as a
“
st ream ,

width 1 m
,
depth 20—30

cm at Pont ianak , and the specimens were co l lected in 1978.

Oryz ias has not been reported previously from the Kapuas or

anywhere else i n Borneo . Its occu rrence i n Pont ianak presum

ably is due to i n troduct ion for mosqu i to contro l .

Some species found in western Borneo do extend in to adj acent

areas, especia l ly sou thern and eastern Borneo and Tha i land ,
but

the Chao Phrya and Mekong ich thyofaunas are largel y d ist i nct

from the Sunda ich thyofauna . Very few of the Sunda species

occur in India , a lmost none i n Ch ina . Of the approx ima te ly 40

or so species repo rted l y shared by Borneo and India (see Ja

yaram on ly abou t fiv e or six appear to be corr ect ly iden

tified . I t is doubtfu l that more than one or two species are shared



by Borneo and Ch i na . At taxonom i c leve ls above the species

level
,
however

,
biogeographi c rela t ionsh i ps are much more

comp lex ; the fishes of Bo rneo show numerous phylogenet i c re
lationships with those of the Mekong and India , and some wi th

those ofCh ina .

Kapuas fishes exh ibi t many of the ki nds of adaptat ions as

sociated wi th the richest tropica l freshwater ichthyofaunas. There

are numerous sma l l or m i nute species, i nclud i ng the t iny sal

mon iform Sundasalanx minor and sexual l y dimorph ic Rasbora

axe/rodi, ma les of which rival the Amazon ian neon tet ras i n

thei r st ri k i ng red and blue co lora t ion . Many species are secret i ve

and apparent ly rare
,
especia l l y among the catfishes, some of

which are camouflaged l ike dead leaves. Some have h igh ly spe

cializ ed feeding habi ts, i nc luding ant -ea t i ng halfb eaks, and a

sca le-eat ing chandid , and , perhaps most unexpectedly , a sma l l

Rasbora - l i ke phytoplanktonophagous cyprinid wi th over 200
e longate gi l l rakers on the first gi l l a rch (Pectenocyp ris balaena ) .

There are a lso two large m idwater pisci vores h igh ly specia l i zed

for lunging upwards at prey , the cyp ri n id Macrochirichthys and

si lurid Belodon tichthys. Reproduct ive behavior ofKapuas fish

es, a l though many have not been studied in th is respect , is

ex traordinari ly di verse . At least 10 species in six fam i l ies are

ora l-brooders, and many others have specia l i zed modes of re
produ ct ion . T he la rge lowland rivers, such as the m ainstream

of the Kapuas and its major t ribu ta ries, are i nhabi ted by more

than 100 fish species smal l to moderate ly large lowland forest

t ributa ries have up to 40 species , and h igh land st reams ofcom

parable size probably somewhat fewer species. As i n the ri chest

freshwater i chthyofaunas i n o ther a reas. t here is l i t t le overlap

in the ki nds offish species i nhabi t i ng the large lowland ri veri ne
hab ita ts, sma l ler lowland tribu ta ries, and montane t ribu taries.

An idea of species composi t ion of fish commun i t ies i n these

habi ta ts can be ga i ned by consu l t i ng the species l ists accom

panying co l lect i ng loca l i t ies of the 1976 Kapuas i chthyo logica l

survey (pp . 13

Some of the fishes d iscovered in 1976 have a l ready been

repo rted upon . Thus
,
Leonard J . V . Compagno kind ly jo i ned

me i n rev isi ng the very poorly known freshwater st i ngrays or

Dasyat idae of sou t heast Asia and i n describing H iman tura sig
n ifer. the first freshwater species ofst i ngray known from Borneo

(Compagno and Roberts Another 1976 Kapuas discovery

is Sundasa lanx minor. represent ing a new fam i ly as we l l as a

new genus and spec ies (Roberts Sundasalanx are the

t i n iest and most tropi ca l members of that large order of lower

te leosts the Sa lmoni formes, which includes our no rt he rn sa lmon

and trou t . The ex istence of a sa lmon i form fish in Bo rneo was
to tal ly unexpected . The skeleton ofSundasalanx is largely car

t ilaginous and such bones as are presen t do not sta i n wel l or at

all with a l i za ri n . I n order to study its osteo logy , specimens were

prepared usi ng the new a l cian—a l i zarin techn ique for counter

stai n i ng bone and ca rt i lage. I n rea l i ty , a lcian sta i ns some ki nds
ofbone that do not sta in wi th a l i zari n

, as we l l as ca rt i lage . These
osteo logical stud ies confi rmed the suspected rela t ionshi p ofSl -m
dasa lanx to thei r nearest rela t i ves, the Salangidae of Korea ,
Japan . and Ch ina , and a lso revea led un ique characterist ics jus
tifying thei r recogn i t ion as a dist i nct fam i ly , Sundasalangidae .

A monograph descri bing and compa ring the ske leta l anatomy
ofa l l of the salangoid fishes and revisi ng thei r c lassi ficat ion has
been publ ished (Roberts
O ther papers publ ished i n preparat ion for the present mono

graph include the descri pt ion of Thryssocvp ris smaragdinus , a
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new genus and species of compressed
, emera ld -green Cyprin i

dae, superficia l ly resemb l ing an anchovy (Roberts and Kottelat
1984) and several generi c revisions. The revisions concern the

moun ta in stream loach genus Gastromyz on (wi th descript ions
of th ree new spec ies from the Kapuas) (Roberts 1982d) ; the
ca tfish genera Baga rias (Roberts Chaca (Roberts 1982b) ,
and Wallago (Roberts 1982c) ; the spi ny eel genusM acrognathus

(Roberts and the previousl y monotyp ic pufferfish genus
Chonerhinos (with descript ions of two new species from the

Kapuas) (Roberts l 982o) . The resu l ts of t hese studies are in
corporated in to the present monograph , but the i ndiv idua l pa
pers shou ld be consu l ted for addi t iona l in format ion .

A t tent ion shou ld a lso be cal led to a paper on unculi (Roberts
1982a) , un ice l lu lar horn y project ions on the l ips, fins, and ot her
epiderma l features ofostariophysan fishes. Unca l i represent one
ofthe key adapt i ve fea tures oftheOstariophysi ( i nc luding carps,
loaches, and catfishes) and are idea l ly su i ted for observat ion

wi th scann ing electron m icroscopy . Uncu liferous structu res i n

Kapuas species of Cycloclzel
'

lichthys, Osteochilus, Paracrosso

Chlltts, Gastromyz on , and Baga rias are i l lustrated and dis

cussed in the paper c i ted ; addi t iona l observa t ions on the di

versi ty of the h igh ly special i zed uncu liferous l ips ofOsteochilus
are presented herei n . My most recent observa t ions of unculi,
done with the scann ing elect ron m i croscopy faci l i ty of the Ca l

iforn ia A cademy of Sciences, but as yet unpubl ished ,
revea l the

un culiferous nature ofthe extraord i na ri ly specia l i zed ostracoph
ilous larvae in members of the Eurasian cypri n id subfam i l y

Rhodeinae, and the presence offi lamentous a lgae and o t her food

i tem s on unculiferous po rt ions of the l i ps of the Ch i nese moun

ta in st ream loach Pseudogastromyz on myersl
'

Herre, 1932 . For

a fu l l d iscussion of the adapt ive and evo lu t iona ry sign i ficance

of unculi in adu l t ostariophysans see Roberts ( l 982a ) .
The approx imate ly specimens of 26 3 fish species ob

tained by the Kapuas survey of 1976 have been deposi ted in 18
museums and research inst i tu t ions i n Europe, Nort h America ,
Indonesia, and Thai land . In many instances, specimens ofspecies

that are rare, poorly known , or d iffi cu l t to ident i fy have been

p laced in museums that have pri ma ry type specimens of the

same or c lose l y re lated species.

T he ma in series of specimens, i ncluding ho lo types of al l new

species and the l st , 9th , and loth specimen in every series of
10 specimens, is deposi ted in the Museum Zoologicum Bogo

rense (Bogor , I ndonesia) and bears ca ta log numbersMZB 3000
4005 . T he next most impo rtan t series, i nc lud ing paratypes of

near ly a l l new species, are deposi ted in the Ca l i fo rn ia Academy

of Sciences and the Sm i t hsonian Inst i tu t ion (cata log numbers

CAS 49 18 1—5 13 . 5 3049. USNM 2 18069— 74 ,
2 18603 , 229492 ,

2 30 1 52 T he o t her inst i tu t ions wh ich have rece ived mate
ria l are the Academy ofNatura l Sciences ofPh i ladelph ia (ANSP
15202 1 American Museum of Natura l H isto ry (AMNH

4 1 5 78—9 ,
48878—9, 489 18 B ri t ish Museum (Natu ra l His

tory) (BMNH 1978. 1 . 10 z l—4 ,
— 152 ,

20—26 ,
198 1 . 1 1 . 16 z l , l 982 . 3 .29 : 1 Field Museum ofNat

u ra l H isto ry (94 193 I nst i tu t Roya l des Sciences Natu

rel les, Brussels (IRSNB 6 3 1—2 , 19726—5 Kasetsart Un iversi ty
Museum of Fisheries, Bangkok (KUMF 2848 Muséum

d
’

Histo ire Natu re l le de Geneve (MHNG Muséum

Nat iona l d
’

Histoire Nature l le, Pari s (MNHN 1982 -6 50

Museum ofComparat i ve Zoo logy (MCZ 57 598—9 , 583 39

M useum o oology,
Universi t y ofM i ch igan (UMMZ 20985 2

Nat iona l In land Fisheries Inst i tu te , Bangkok (N IFI , col
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lect ion uncata logued) , R ij ksmuseum van Natuurlijke Historic ,

Leiden (RMNH 28822 Roya l Onta rio Museum (ROM

3 7406 , 38599 Zoo logica l Museum , Amsterdam (ZMA

and Zoo logisches Museum und I nst i tut , Ham

burg (ZMH 64 7 5

One ofmy aims i n wri t i ng th is monograph has been to po i nt

out numerous areas for further invest igat ion . More species wi l l

surel y be found i n the Kapuas, and much systema t ic work t e

mai ns to be done on the species a l ready found there. Enough is
known about the bio logy of the fishes to i nd icate t ha t the i r food

habi ts and modes of reproduct ion are extremel y d iverse, but

for most of the species basic bio logica l i n format ion is st i l l lack

ing . For examp le, very l i t t le is known abou t fru i t and seed

eat ing fishes i n the Kapuas. Whet her the Kapuas fishes and

flooded forest p lai n species have coevo l ved and i nteract to the

ex ten t found by M i chae l Gou ld ing in the Amazon basi n is un

known and perhaps doubtfu l . T he Kapuas c learly does not have

such a diverse a rray of large fru i t and seed-eat ing fishes as the

Amazon , but those that are present may be importan t in dis

persi ng the seeds of eco logi ca l ly dom i nant p lant species which

play an import ant ro le i n fish eco logy . Readers i nterested in th is

top i c shou l d consu l t Gou ld ing T he cypri n id genera Lep
tobarbus and Puntiop lites, the catfish genus Pangasius, and the

giant goramy (Osphronemus goramy) are probably the most

importan t fru i t and seed-eaters i n the Kapuas.

Another phenomenon ofpotent ial eco logica l signi ficance abou t

wh ich l i t t le is known in the Kapuas is fish m igrat ion . M i grat ions

evident ly do occur , but the i r di rect ion ,
ex tent , bio logica l s ig

n ificance, and even the species invo l ved are vi rtua l ly unkn own .

According to fishermen i nterv iewed in 1976 , large i kan tapah

(Wallago leerii) fo rmerly m igrated in large numbers in the Ka

puas mainstream , but the i r numbers have decl i ned due to in

tensive gi l l-net t i ng . There may have been a p rima ry m igrat ion

re lated to reproduct ion or some o ther seasonal act iv i ty of ikan

tapah , or perhaps i t was a secondary or advent i t ious m igra t ion

enabl ing them to feed upon m i gratory prey species. Ano ther

large fish species suspected ofm igratory act i v i ty in the Kapuas
ma inst ream is ikan pach i l , Cosmochilasfalcifer.
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H ISTORY OF EAST IND IAN ICHT I—IYOLOGY,
W ITH PART ICULAR

REFERENCE TO FRESHWATER FISH ES OF BORNEO

The present narrat ive on ichthyo logica l co l lect i ng and sys

tematic research i n the East I nd ies has been wri t ten because 1)
such background i s essen t ia l to systemat i st s who have to study

h istorica l co l lect ions, manuscripts, and publ icat ions; 2) the sub

ject is i nherent ly i n terest ing and wort hwh i le, pa rt icu larly in that

i t revea ls the importance of i ndiv idua l cont ribut ions ; and 3 ) in

the course ofmy museum visi ts and systemat ic i nvest igat ions

significant new in format ion came to l igh t concern ing some of

the events i n th is h istory . As i n o ther branches of systemat i c

bio logy , knowledge of East I ndian freshwater fishes accumu

lated not steadi ly , even ly , and as a mat ter ofcourse , but slowly

and uneven ly , and on ly wi th grea t ind iv idua l effort s and sac

rifices . The persons i n th is h isto ry shou ld be memo ria l i zed , not

least for the i nspi rat ion th is may provide to fu ture generat ions

ofworkers.

Before proceeding to the na rrat i ve, I wish to po i n t out that

some ofthe impo rtan t cont ribu t ions cou l d have been described

at greater length ,
and that some m i nor ep isodes have been in

c luded but o thers om i t ted , so that th is is by no means a comp lete

h istory ofour topic . Only a re lat iv el y sma l l amount of research

t ime has been devoted to th is essay ; no doubt i t cou ld have

been great ly en riched by reference to arch iva l materia ls espe

cially i n Le iden , Pa ris. and Vienna .

The h isto ry ofEast I ndian or I ndonesian ich thyo logy begi ns
with Johan or Johannes Nieuhof (c . 16 10 who i n 16 5 3

1662 represen ted the Nederlandsche Oost- I ndische Compagn ie

on an explorato ry and d ip lomat i c m ission to the East I nd ies
and Ch ina . T he ex tensi ve l y i l lust rated fo l io report of t h is m is

sion was fi rst publ ished in Du tch and French i n 166 5 , and

sho rt ly thereafter i n German , La t i n ,
and Engl ish . I t inc ludes

re la t i vel y deta i led accounts of the peop le, towns, i ndust ries,
agri cu l ture,

and natura l product ions of Ch ina and I ndonesia .

Some 43 East I nd ian species of fishes are named and briefly

described ,
and nearly al l of them are i l lust ra ted . This fish ma

terial was i ncorporated as an Appendix to W illughby
’

s De His

toria P iscium Nieuhof
‘

s work stands not on ly as the fi rst

but almost as the so le contribu t ion to knowledge of freshwater

East I nd ian fishes for more than a centu ry and a hal f ( 1 58 years) .

I t is therefo re of i n terest to i nqu i re mo re c lose l y as to the actua l

species he d iscovered . T o my knowledge there is no rev iew of

the subject . Nieuhofapparent ly d id not bri ng any fish specimens

back to Europe, or i f so t hey probably were lost long ago , but

all or a lmost a l l of the fam i l ies, most of the genera , and many

of the actua l species can be recogn ized from his figures, some

ofwhich were identi fied by Cuvier and Va lenciennes and many

ot hers by B leeker . The great majo ri ty of the species are marine

and wi l l not be discussed fu rther here. Five species, however ,
are freshwater (or estuari ne and freshwater in one instance) and

are of part i cu lar in terest . These are Nieuhof s Penne

W i t Visch .

” “
Bont-ael or

“
Negen

-oogen ,

” “
Kabos

”
or

“
Ael

q uabben
’”

and
“
V ijfoogen , or

“
VyfOogh .

T he
“
Penne Visch

’

was ident i fied by B leeker ( 186 2- 6 3 z60)
as Asp idobagrus (=A-ft-ist i is) ga lio, a species descri bed from the

Ganges by Ham i l ton -Buchanan ( 1822) and genera l l y considered
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to be widel y d ist ribu ted a long the coast s , i n estua ries, and in

ri ver mou th s , from Ind ia to southeast Asia i ncluding theG reater

Sunda Islands. My observat ions, however, i nd icate t ha t a t least

two species are i nvo lved ; I therefore agree with B leeker
’s generi c

identificat ion but consider the species tentat ive . The W i t Visch
”

was i den t ified by B leeker ( 1862—6 3 z84) as Callichrous (=0 m

pok) bimaculatus and I concur . T he exce l len t figure ofthe Bont

ael
”
was iden t i fied by Valenciennes i n Cuvier and Valenc iennes

( 18393 87 ) as his new spec iesClarias n ieuhofi. T he generi c iden

tification is unquest ionably correct but the spec ies probably can

not be confirmed . The
“
Kabos

”
was i dent ified by B leeker ( 1862 :

103) as C[a rias melanoderma (=Clarias meladerma ) , but th i s

is c learly in error . A l though deficient i n deta i ls, the figure st rong

ly resembles a Channa or snakehead . This ident i ficat ion is sup
ported by Nieuhof‘ s vernacu la r name, a spe l l ing variant of ikan

gabus, the Indonesi an name usua l ly appl ied to Channa striata .

A l though crude, the figure of
“
VyfOogh

”
is based unm istakably

on Macrognathus aculea tus. Th is h igh ly specia l i zed genus and

species is i ndi cated by the very e longate rost rum ,
anterior por

t ion of dorsa l fin consist i ng of abou t 13 separate sha rp sp i nes
,

and base ofsoft dorsa l fin wi th a row of large, we l l-defined ,
and

evenly spaced eye
- spo ts

”
or ocel l i .

In summa ry , the ident i t ies of the fiv e freshwater fishes re

po rted by Johan Nieuhof i nsofar as t hey can be reasonably

inferred are Mystus cf. galio. Ompok bimacula tus, Clarias sp . ,

Channa cf. striata , and Macrognathus aculea tus . These are al

most cert ain ly the earl iest publ ished i l lustrat ions of these species.

That ofC[a rias probably is the ea rl iest i l lust ra t ion ofthe fam i l y

Clariidae (see Valenciennes in Cuv ier and Va lenciennes 1840 :

That ofMacrognathus aculeatus considerably antedates

the earl iest publ ished ( 17 18) and unpubl ished ( 17 15 ) accounts

and figures ofMastacembelidae ci ted by Sufi Most of

Nieuhof
’

s fishes were co l lected in or near Batav ia (M . Boese

man
,
L . Holthuis, pers. comm . , Ju l y

The seventeenth and ei gh teenth cen tu ries saw a great flow

ering of priv a te natura l h isto ry cabi nets i n Europe . Th i s led to

a flourish ing market for natura l curiosi t ies i n centers such as

London and Amsterdam . Many cabi nets obta ined specimens or

i l lustrat ions ofEast I nd ian zoo logi ca l mate ria l , most of i t never
recorded and subsequent l y lost . There were except ions, how

ever, some of them no tab le. I n 1704 M ichae l Va lent in i of

Frankfo rt publ ished some i l lust ra t ions ofEast I nd ian fishes ob

tained for his Naturkammer; an en larged second ed i t ion ap

peared i n 17 14 (ne i ther edi t ion seen by me) . I n 17 15 Com elis

de V lam ing, an offi cia l of the Du tch East I nd ies Company , and
Samue l Fallours, a physi cian stat ioned in Ambo i na , retu rned

to Ho l land wi th a very large number of i l lust rat ions of East
I ndian fishes and other mari ne l i fe. A large, two vo lume work

based on the i r materi a ls was publ ished in Amsterdam i n 17 18

by Lou is Renard . Th is contai n s 459
“crudel y drawn and bar

barously co lored figu res ofEast Ind ian fishes , crabs, etc . Severa l

edi t ions and reissues of th is work wi th amendments and ad

dit ions appeared . Franc is Valent ij n , a Du tch Pro testant m is

sionary sta t ioned in the East I nd ies i n 1685- 94 and 1706— 14 ,

pub l ished a fiv e-vo lume descript ion of the O rient in 1724—26 .

The t h i rd vo lume conta ins desc ript ions and figures of528 fishes

ofAmbo ina . The au thors of these works and the i r co l labora tors

were not i ch thyo logists or even bio logists, and the a rt ists who

prepared the i l lust rat ions had not been su i tably t ra ined . Never

theless, the large number ofspecies and the variety of t hei r co lor
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its generi c type spec ies
,
I have rejected i t i n favor ofNer-nacheilus

B leeker, 186 3 , with the origi na l ly designated type species Cobitis

fasciatus Valenciennes i n Cuvier and Va lenciennes, 1846 . This

seems to be clearl y i n the best i n terest ofnomenclatural stabi l i ty

as we l l as i n accord wi th ICZN. A more perp lex ing problem

a ri ses from Acantophthalmns van Hassel t , 1823 . This name is

a lso subject ive l y definable as a nomen nudum , but its reject ion

wou ld lead to generi c name changes for numerousAsi a n loaches.

The resu l t ing confusion and opposing viewpo ints probably cou ld

not be reso l ved except by pet i t ion to the I n terna t ional Com

m ission ofZoo logica l Nomenclature . These and o ther nomen

clatural problems posed by van Hasse l t ( 1823 ) are taken up

more fu l l y i n the systemat i c accounts of the taxa i nvo l ved .

The specimens obta ined by Kuh l and van Hasse l t , i nc luding

the type specimens of many new species desc ri bed by Cuvier

and Va lenciennes, are deposi ted in the R ij ksmuseum van Na

tuurlijke Historic and i n the Museum Nat ional d
’

Histoire Na

turelle . Thei r o rigi na l i l lust rat ions of Javanese fishes were con

sulted i n prepa ri ng descri pt ions for the Histoire Naturelle des

Poissons but were never publ ished . A t least 3 2 species repo rted

herein from western Bo rneo were first d iscovered by He i n ri ch

Kuh l and Johan Coenraad v an Hasse l t i n Java .

I n 1826 the Natuurkundige Comm issie sen t Hei n rich Bo i c ,
Hei n ri ch Crist ian Macklot , and Sa lomon M ii ller to the East
Ind ies. Bo i c , a herpeto logist , died in Bu i tenzorg not long after

h i s a rri va l . His co l lect ions and manuscri pts were reported upon

by his o lder bro ther Fried ri ch Bo i c , who rema ined in Ho l land .

Macklot co l lected in Java , New Gu inea , and Timor ; his co l lee

t ions and manusc ripts were lost i n a fire du ring the Ch i nese

revo l t i n Poerwaka rta , Java , i n May 1834 and hewasmu rdered

there a few days la ter . Sa lomon M ii ller was perhaps the most

fortunate and therefore the most successfu l of the Comm issie
’

s

zoo logica l recru i ts. I t is sa id that Mu l ler was a wa i ter in a bar

i n Heidelberg in 1823 when he overhea rd Bo i c and Macklot

discussi ng the i r forthcom ing t rip to the Ind ies. The t h ree young

men became c lose friends
,
and the Natuurkund ige Comm issie ,

presumably persuaded by Bo i c and Macklot , gave M illler an

appoi ntment . Mu l ler co l lected in Java ( 1826- 28, 1829- 32 ,

Ce lebes Ambo i na 1 sou thwest NewGu i nea ( 1828

and Samauw The ho lo type of the earl iest freshwater

fish di scov ered in New Gu i nea , Arias lep taspis B leeker , 1863 ,
was co l lected by M illler, but his most important zoo logica l dis

cov eries were made i n Borneo i n 1836 , when he ascended the

Doeson or Ba ri to R i ver as far asMoara T cweh . There he found

the long- snou ted pisci vo rous crocodi l ian Ton -

i istoma sch/egeli

(van der Hoev en and de Vries. 1838) and the bony- tongue fish
.S
‘

cleropagesformoszis (Mu l ler and Sch lege l , Accord ing to

Popra M iiller co l lected nearly 100 species of fishes

i n Bo rneo ; these are deposi ted in the R ij ksmuseum but thei r

ident i ficat ions hav e not been repo rted .

In 1843 Johann Jacob Hecke l , the fi rst member of the ni ne

teen th centu ry ich thyo logica l t riumvi rate of the Naturhisto

t isches Museum W ien (Hecke l , Kmer , Steindachner) , publ ished
his Fische Syriens, one of the most remarkable papers i n the

h isto ry of ichthyology . The fu l l t i t le of this paper is
“
Abbildun

gen und Besch re ibungen der Fische Syriens
,
nebst e i ner ncucn

Classi ficat ion und Characteristik samm tlichcr Gat tungen dcr

Cyprinen .

”
I nto its 109 c lose l y wri t ten pages Heckel packed an

o rigina l classi ficat ion and synopsis ofall known cypri no id fishes,
the first comprehensi ve descri pt ive account of cyprino id pha
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ryngeal teeth , and a deta i led systemat ic account of a l l fishes

known from Syria . T he account of cyprino id fishes i nc ludes

descript ions of the first freshwater fishes known from Bo rneo:

Cyrene festiva . Cyrene ocella ta , and Ba rbus carassioides. The

first two of t hese were wel l described and are va l id species of

the genusDangr
'

la . The th i rd
,
for which Hecke l gave on ly a brief

d iagnosis, has not been ident i fied previousl y but is here tenta

tiv ely referred to the genus Puntiop lites . T he on ly co l lect ion of

Bornean freshwater fishes of record at th is earl y date is that of

Sa lomon M ti ller from the Bari to or Doeson . I n go i ng through

accession records oftheNaturh isto rischesMuseum W ien
,
I found

early records for th ree addi t iona l freshwater species from Borneo

(no addi t iona l loca l i ty in format ion ) : Helostoma temminckii

( 1839 and Scatop lzagus a rgus and Tetraodonflu
viatilis ( 1840) . E i ther these specimens and those ofthe cyprin ids
desc ri bed by Hecke l were pa rt ofMu l ler’s Bari to co l lect ion or
t hey represen t some o ther early Bo rnean co l lect ion of which

there is no publ ished record .

The second earl iest known co l lect ion of Bo rnean freshwater

fishes was made by geo logist Carl Schwaner , anot her member

of theNatuurkundig Comm issiewho died young . Schwaner was

charged with invest igat ing the coa l beds of Bo rneo . I n 1843—4 7

he explored the Bari to ,
Mahakam , Kahajan , and Kapuas basi n s .

He was perhaps the first explo rer to traverse the Ba ri to-Ma

hakam and Kahajan -Kapuaswatersheds. T he la t ter traversewas

done i n the vici n i ty of Mount Raj a , at m , the second

highest peak in Bo rneo (the h ighest , at m , is Mount Kin

aba lu i n the no rtheaste rn com er of the island) . Schwaner then

descended the Melawi R iver and the Kapuas ma inst ream to

Pont ianak . A co l lect ion of some 40 species of Bo rnean fishes

(a l l from the Bari to?) made by h im is deposi ted in the R ijks
museum (Popta l 906 :27 1 but agai n thei r ident ificat ions

hav e not been report ed . The mounta i n ranges form ing the wa

tershed between the Kapuas and the ri v ers of sou t hern Bo rneo

are named after h im . The fishes of the Schwaner Mountai ns,
i nc lud i ng Mount Raja , are st i l l a lmost ent i re l y unknown .

I n 185 1 Ida Pfeifler left Vienna on her second voyage around

the world . This t ime she t rave led to London , the East I nd ies,
and the Un i ted Sta tes. From Kuch ing , aga inst the advice of

Rajah James Brooke , she ascended the Batang Lupar
,
trans

versed the Lupar-Kapuas watershed and discovered the Kapuas

Lake Dist ri ct . Pfeiffer then descended the Kapuas R iver to Pon

tianak ,
where a co l lect ion of freshwater fishes was obta i ned .

Th is co l lect ion , or at least part of i t , was presented to B leeker,
whom she met i n Batav ia . B leeker ( 1852b) iden t ified 16 species

from th is co l lect ion (ha l fma rine , hal f freshwater) . I n the Na tur

h istorisches Museum W ien I found accession records of two

addi t iona l Bo rnean freshwater fishes co l lected by her, Ambly
r/rt-

tnchicht/zys trunca tus and Leptobarbus lioeven ii, bo t h de

scribed by B leeker one year p rio r to her visi t . For addi t iona l

i nformat ion concern ing Ida Pfe iffer and her explo rat ion ofBor

neo see Pfeic r ( 185 6 ) and Lebz cller

By fa r the most impo rtan t cont ribu t ions to East I nd ian ich
thyology are those ofPieter B leeker ( 18 19 B leeker

’

s bib

liography comp ri ses some 7 30 i tems, 520 on fishes, i nc luding

numerous monographs of substant ia l length . At a t ime when i t

was diflflcult to stay a l i ve i n the East Ind ies, he remai ned for 18

years, amassi ng a persona l co l lect ion of some fish species,
ov er ofwh ich he descri bed as new , and publ ished some

2 70 papers on systemat ic ich thyo logy . This work was aecom
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plished i n addi t ion to officia l dut ies as surgeon and medica l

officer i n the Du tch East I nd ian army and o ther substan t ia l non
ich thyo logica l act iv i t ies.

Du ring his lengthy sojourn in the East Ind ies ( 1842
B leeker organ ized or assisted societ ies and in i t ia ted and edited

journa l s wh ich served as the mai n st imu l i for sc ient ific act iv i t ies

in the East I nd ies, notab ly the Kon inkl ijke Natuurkundige Ve
reen igung i n Nederlandsch I ndie. M i l i ta ry and civ i l assoc iates

sent a steady st ream of fish co l lect ions from t hroughout the

Dutch East I nd ian islands to B leeker ; reports on such co l lect ions
were prompt ly presented at meet i ngs of the scient ific societ ies

i n Batav ia and pri n ted in thei r journ a l s . I n 1860 B leeker re

tu rned to Ho l land (ret i ri ng from m i l i ta ry serv ice i n 1863) to

cont inue his i ch thyo logica l work and care for h i s a i l i ng wi fe,
whom he su rv ived by one year . From 1860 unt i l the end ofhis

l i fe i n 1878 B leeker pub l ished cont inuousl y . The text and il

lust ra t ions of his monumenta l opus, the Atlas Ichthyolog ique
des Indes Orien ta les Ne

’

erlandaises, were comp leted duri ng th is

peri od . The first fascic les of the Atlas were publ ished in 1862 .

By 1878 a l l but the last fasc ic le of text for the first n ine vo lumes

and a l l of the p lates for the first 10 of the projected 14 or 15

vo lumes had been publ ished (the uncompleted tex t of vo lume

9 ends i n the m idd le of the desc ript ion ofPristolep isfasciata ) .
T he remain ing plates for vo lumes 1 1— 14 were fina l ly publ ished

(without tex t) i n 1984 (B leeker

I t is largel y due to the eflorts ofMa rinu s Boeseman of the

R ij ksmuseum van Natuurlijke H istoric that the p lates for v ol

umes 1 1- 14 oftheAtlas are now publ ished , that many ofBleek

er
’

s works have been repri nted ( i nc lud ing the fi rst th ree vo lumes

of the Atlas) , and that the basic facts abou t B leeker
’

s l i fe and

the fate ofhis ichthyo logica l co l lect ions ( i nc luding the type spec

imens of his new species) are read i ly avai lable . Readers may

wish to consu l t Boeseman
’

s Engl ish transla t ion ofB leeker’s fas
cinating au tobiography (B leeker and his I nt roduct ion to

the plates of vo lumes 1 1— 14 of the Atlas ( in B leeker I

have a lso consu l ted the manuscrip t ofan unpubl ished paper on

B leeker
’

s l i fe and co l lect ions prepared by Robert R . Rofen wi th

the hel p ofBoeseman and Li pke Holthuis (Rofen , ms) .

Despi te repeated effo rts, B leeker never rece ived a salaried

appo i ntment from any museum . A great dea l of his t ime and

energy was devoted to raisi ng funds for h i s i ch thyo logica l col

lect ions and publ i cat ions. B leeker
’

s fish spec imens were his per

sonal propert y unt i l he disposed of t hem , and specimens re

ma ined in his possession i n Batav ia and in Ho l land for va rying

periods of t ime before they were deposi ted in museum s . The

overa l l h istory ofB leeker
’

s co l lect ions is now fa i rly wel l known .

B leeker ma teria l is scattered in at least a dozen museums, but

with very few except ions his type specimens are deposi ted e i ther

i n the B ri t ish Museum (Natura l H istory) , or, as a resu l t ofpubl ic

auct ion ofB leeker
’

s eflccts after his death , i n the R ij ksmuseum

van Natuurlijke Historic . Unfortunately , some of the types

probably have been lost or were not ident ified as types, and

some non- type specimens have been i ncorrect ly labeled as types .

I t seems that at least some of the materi a l B leeker assembled

in Batav ia did not reach Europe.

The main facts of B leeker
’s l i fe are recoun ted in his auto

biography . I n 1840 and agai n in 184 1 , before depart i ng for

Batav ia
,
B leeker appl ied to the R ij ksmuseum van Natuurlijke

Histori c for an appo intment . The reason for his reject ion has

been unclear and m ight be revealed by consu l t i ng arch iva l ma

terial i n Leiden . Perhaps i t was due to his youth and humble

o rigi ns. Certa i n ly th is very brief summary does not do just i ce

to P ie ter B leeker, an extraordi nary man who surmounted great

obstac les to ach ieve what he d id ,
and whose greatness and hu

man i ty found expression i n a wide range ofnon - i ch thyo logica l

endeavors.

Ofthe 290 species offreshwater fi shes now known from west

ern Borneo , no fewer than 123 were o rigi na l ly described by

B leeker, main ly from specimens co l lected by his associates i n

Sumatra or southeastern Bo rneo (pa rt i cu larly Banj armasin) .

B leeker named many of these Species after the persons who

co l lected them ; the i r names and posi t ion are recorded in Bleek

cr
’

s Atlas and other works . B leeker recei ved specimens ofon ly

about 60 species offreshwater fishes from western Borneo (main ly

Sambas and Pont ianak) , somewhat ofa co lon ia l backwater dur

i ng his t ime . From 1850 to 1860 B leeker publ ished 13 papers

on freshwater fishes of Bo rneo . His pri ncipa l co l laborators in

obtain ing specimens of freshwater fi shes from t hat island , al l

docto rs or medica l oflicers, were C . Hel frich (Bari to and Ka
haj an) , J . Wo lff and M . A . Feldmann (Ba ri to) , J . E i nthoven and
A . J . Andresen (Sambas) , and M . J . N . S tevens , E . F . J . van

Kappen
,
A . H . Thepass, and D . S igal (Kapuas) .

Researchers on systemat ics of I ndo-Pacific fishes are i ndebted

to MaxWeber and Lieven F . de Beaufort for bringi ng so much

informat ion together i n thei r great fauna l work , The Fishes of
the Indo-Australian A rch ipelago (wh ich unfo rtunatel y ceased

publ icat ion , al though nearly completed , with volume The

first vo lume of th is work comprises a nearl y comp lete bibli

ography of the ichthyo logica l publ icat ions of P . B leeker , num

bered from 1 to 500 , together wi th ind ices to the p rincipa l

geograph ica l loca l i t ies and to the genera and species . W i thou t

these too ls i t wou ld be very diflicu lt to work wi th the B leeker

l i terature . A number of l ibraries, i nc luding that of the Depa rt
men t of I ch t h yo logy of the Ca l i fo rn i a A cadem y of Sc iences,
have u t i l i zed Weber and dc Beaufo rt

’

s numberi ng system for

fi l i ng the i r B leeker papers; the numbers are given ( i n brackets)
after each B leeker i tem i n the l i terature c i ted herei n .

I n working wi th systemat ics of East I ndian fishes one is fre

quent ly confronted by problems requ i ring exam inat ion ofBleek

er type specimens. I n numerous i nstances, i nc luding rare species
ofwhich B leeker obta ined on ly a si ngle specimen or a si ngle lot

of specimens, ident ificat ion of the ho lotype or of the syntypcs

presents no problems. I n many instances, however, due to the

exigencies ofci rcumstance, B leeker
’

s type specimens were placed

in the same jar with more or less numerous (and l ikewise un

labeled) non - type specimens, often from widespread East Ind ian
local i t ies . There is also a dist i nct possib i l i ty that some of his

typeswere dest royed or lost i n the East I nd ies. Somet imesBleek

er types can be recogn ized by penci l marks on the scales, a

method used by B leeker to faci l i tate sca le counts. (B leeker pre

sumably had a proper dissect ing scope for his i chthyo logica l

researches i n Ho l land after 1860 , but i t may be that he lacked

such a faci l i ty for a l l or most of the t ime du ri ng his stay i n the

East I ndies. ) Some ich thyo logists have avo ided the issue ofdea l

ing wi th B leeker type spec imens by regarding the p lates i n the

Atlas as equ i va lent to types or at least based on types. Th is

pract ice i s unsound , si nce i t is known that in many instances

non - type specimens i n bet ter condi t ion were u t i l i zed in the prep

arat ion of the plates. Due to the great amount of pa instaki ng

work involved and l im i ted resources ava i lable for such a task ,



the B leeker materi a l deposi ted in the R ij ksmuseum has never

been tho rough ly re v ised . I n some i nstances lecto types or neo

types may ha ve to be desi gnated for B leeker species, but t h is

Shou ld on ly be done after carefu l study by persons tho rough ly

fam i l iar wit h the h isto ry of B leeker
’

s materia l . I n revisi ng the

supposed ly mono typic freshwater puflerfish Chonerhinos (Rob

erts l 982e) I found that Bo rneo was i nhabi ted by fiv e species

which had been lumped under Chonerhinos modestus (B leeker,
As B leeker

’

s ho lotype cou ld not be posi t i ve l y iden ti fied ,

a neotype was designated for i t . This was on ly done after the

revision of the genus had been comp leted , a l l B leeker materia l

ofChonerhinos had been exam i ned , and I had consu l ted with

M . Boeseman . T he on ly o ther B leeker species for which I have

designated a neo type is M j
'stus m icracan thus (herei n) . Addi

t ional examples of Bornean freshwater fishes for wh ich difli

cultics hav e been encountered in locat i ng or ident i fy ing B leeker

type specimens i ncludeM isg nrmls barba tuloides (see commen ts

under Lep idocepha lichthys hasse/tt) and G/yp tothorax p latypo

gonoides .

Eduard v on Martens ( 183 1 one of the most product ive

ma laco logists i n the second ha l f of the nineteenth centu ry , rep

resented the Berl i n Museum on the Preussische Ost-Asien Ex
pedition i n 1860 . After one year he left the exped i t ion vesse l

Thetis and remained in Asi a for th ree years on his own . He

visi ted Japan . Ch ina , the Ph i l i ppines, Thai land ,
S i ngapore , Su

matra , Java , Ce lebes, Molukkas, Timor , and western Bo rneo

befo re retu rn ing to Berl i n i n 1864 . A l t hough primari ly i n terested

in terrest ria l and freshwater mo l lusks, v on Ma rtens made ex

tensi ve co l lect ions of o ther groups inc lud ing fishes. His out

standing zoo logi ca l d iscovery is the Yangtze paddlefish Psephn
rus g /adins (Martens, I n March—June 186 3 he co l lected

some 90 species of freshwater fishes a long the west coast of

Borneo at Sinkawang, Sem in is , Lumar , and Benkayang and i n

the i nterio r of the Kapuas basi n at Pon tianak , Mandhor , Pu lo
Matjan (=Pu lau Matjang) , Danau Sriang , Selimbouw (=Sc l im

bau) , and S i ntang . These co l lect ions were ident i fied i n Ber l i n

by W i l helm Carl Peters . On ly two new species were descri bed ,

the pipefish Syngnathus (=Doryichthys) n
-

zartensii and the

snakehead Ophiocepha lns vagus (a junior synonym of Channa
stria ta) . A ll of the Asia n fishes co l lected by v on Martens and

ident i fied by Peters are l isted wi th thei r loca l i t ies i n the officia l

account of the Preussische Ost-Asien Expedi t ion (Martens
Peters was a very competent icht hyo logist bu t his research was
ma in ly on freshwater fishes of cast A fri ca and evident ly he was
not very fam i l i ar wi th species from sou theast Asia . T he co llec

t ions, apparent ly intact , are now kept i n the Zoo logische Mu

seum oftheUn iv ersiteit A lexander v on Hum bo ld t i n East Berl i n
(H . J . Paepke , pers. comm . , June I t seems t hat none of
the Bornean specimens of Eduard v on Mart ens have been cri t
ically reexam ined since t he i r o rigina l iden ti ficat ion .

A l i t t le known episode in the i ch thyo logi ca l h isto ry ofBo rneo
concerns co l lect ions made i n the Bari to basi n by Dr . H . Bre i
tenstein . A German , Bre i tenste i n serv ed as regimenta l physi cian

i n the Dutch East I ndian army in the Netherlands East Ind ies
for 2 1 years. I n 1880 he was stat ioned for some 18 months a t
Moara Tcweh . at the j unct ion of the Bari to and T eweh ri vers,
t hen perhaps the most remote adm in ist rat i ve post in the interior
of Born eo . He sent anth ropo logica l and zoo logica l co l lect ions
to Europe . His fishes

,
all freshwater species obta i ned i n the

v ici n i ty of Moara T eweh , were pu rchased for the Naturhisto
risches Museum W ien by Franz Steindachner. A fter ret i ri ng

Bre i tenste i n publ ished a fascinat i ng memo i r on his experiences
i n the Du tch East I ndies, fi l led wi th an thropo logica l and medica l

observat ions, but with on ly a passi ng ment ion of fishes and fish

col lect i ng (Brei tenstei n Steindachner ( 188 1a , b) de
scribed two new genera and species co l lected by Bre i tenstei n

,

the cypri n id Pa rachela breitensteini and the very strange and

h igh ly specia l i zed akysid Breitensteinia insignis. Many o ther
specieswere ident ified by Steindachner but never reported upon .

During a v isi t to the NHW i n September 1982 ,
with the assis

tance ofHara ld A lmelt and the late Ra iner Hacker
,
I was able

to locate accession records for the fo l lowing 38 species co l lected

by Bre i tenstei n (as iden ti fied by Steindachner, with modern

equ i va lents i n some i nstances) : Cypri n idae: Balantiocheilos
melanop terus, BarbiC/IIlI)

’S laevis, Barbus (Capoeta ) sumatranus

(=Pun tius sumatrantis) , Barynotus (=Cyclocheilichthys) micro
lep is, Che/a (=Macrochirichthys) macrochir, Dangila fascia ta ,

Epa lseorhynchos kalop terum , Luciosoma trinema . Osteocheilus

vittatus , Parachela breitenstein i , Rasbora a rgyrotaen ia , Thyn
n ichthys thynnoides . Cobi t i dae : Acan thopsis choirorhynchus,

Botia lzyn
-

zei zop li_t-
'sa , B. macracantha . S i luridae: Callichrous

n
-

racronen za (=0 mpok hj Wa llago leerii. Pan

gasiidae: Lats hexanema , Pangasius micronema . Bagridae: Bag
richthj

'

s Iii /p selop terns, Bagroides melap terus, Macrones (=Mys

tus ) nem urus , M acrones (=Mystus ) n ig riceps . Akysidac :

Breitenstein ia insign is. Po l ynem idae: Polynemus multifilis. Pris
tolepidae : Catop ra fascia ta (=Pristo/ep is fasciatus) , C. grootii

(=P . fasciatus?) Toxo t idae : Toxotes micro/ep is. Syngnath idae :
Doryichthys hoaja . Chann idae : Ophiocepha lus (=Channa ) lu
cii ts , Ophiocephalus maru/ioides , Ophiocepha lus

Channa ) rm
’

crope/tes, Ophiocepha/us striatus Channa stria
ta ) . Anabant idae: Anabas oligo/ep is Betta pug

nax. Gobi idae : Boleophtha ln
-

n ts boddaerti. Tetraodont idae : Te
traodon pa/embangensis, .l

’

enop terus (=Chonerhinos) modestus.

I t is possib le t hat th is is on ly a pa rt ia l l ist of the species obta ined

by Brei tenstei n . Du ri ng my visi t I exam i ned four of the actua l

lo ts of specimens: Botia hj
'
inenophvsa , Breitensteinia insignis

(ho lotype) , Polvnemus multifi/is. and .I
'

enop terus (or Chone
rh inos ) inodestus . My obser v at ions i nd ica te that Botfa hymeno

p lij
-
‘

sa (o therwise unknown from the Bari to) is co rrect ly iden

t ified ; that the species reported from western Bo rneo and Sumatra

as Breitenstein ia insign is may represent one or more unde

scribed species: and t ha t the Bari to is i nhab i ted by two species
of Chonerhinos, C. modest z ts and C. nefastus. I t seems l i ke l y

that knowledge of o ther Bo rnean fish species and the i r distri

bution cou ld be sim i larly enhanced by exam i n i ng o ther speci

mens co l lected by Brei tenstei n . I ch thyo logists look fo rward to

the day when the great co l lect ions of the Naturh isto rischesMu

seum W ien wi l l aga in be avai lable for exam inat ion . Our cs

teemed friend and co l league Rai ner Hacker was working to

make t h is possible
,
and we can on ly hope that his unt imel y

death wi l l not signi fy an end to the project he began .

In 1884 , accord i ng to co l lect ion records i n Vienna , Franz

Steindachner pu rchased a sma l l co l lect ion ofKapuas fishes from

one Fri tz G rabowski . A t least four species were inc luded : Che/a
hvpophtha lmus , C_tc locheilichthys apogon , Lep tobarbus hoe

ven it. and Chaca bankanensis . These specimens apparent ly were

never repo rted on ; the co l lector presumabl y was zoo logist Frie

derich G rabowsky ,
who t rave led extensiv el y in Bo rn eo i n 188 1

84 i nc lud ing ov er fou r months i n the Kapuas basi n . He sub

sequent ly he ld professiona l posi t ions i n Breslau and Brunswick .

T he last decade of the nineteen th century wi tnessed a re
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markable burst of i chthyo logica l explorat ion of the Kapuas ba

sin ,
great l y increasi ng kn owledge of its fishes. C i v i l m in ing en

gineer, bio logist , and explorerMau rice Chaper traveled to western

Borneo i n November 1890—Janua ry 189 1 , mak ing a va luable

fish co l lect ion i n the Upper Kapuas and two of its t ribu ta ries,
the Knapei and Sebruang . This co l lect ion , deposi ted in the Mu

séum Nat ional d
’

Histoire Naturel le , comprised some 500 spec

imens of abou t 100 species and was reported upon by Leon

Vai l lan t . From exam in ing selected port ions I lea rned tha t Va i l

lant underest ima ted the number of species and overlooked or

m isident ified severa l that were undescribed . A l t hough Vai l lant

descri bed th ree species from Chaper
’

s ma teria l as new , two of

these are junior synonyms ofspecies descri bed by B leeker . Vai l

lan t be l ieved that Chaper
’

s materia l d id not conta in many new

species (Vai l lan t 1893a z5 5 ) , but i n fa i rness i t shou ld be noted

that prior to Chaper
’

s co l lect ions the Pari s museum did not

have any materia l of freshwater fishes from Bo rneo . Among the

undesc ribed fishes co l lected by Chaper are them i nu te noodlefish

Sundasalanx (m istaken for young needlefish) , the remarkably

specia l ized sca le-eat i ng chandid Paradoxodacna p iratica (de

scribed herei n) , the belon tiid Sphaerichthys va illanti, and the

pufferfish Chonerhinos amabilis . One specimen of the cyp ri n id

genus Rasbora and one of the bagrid genus Leiocassis co l lected

by Chaper hav e not been ident ified to species and may represent

species st i l l undescribed . I f one of t hese does prove to be new ,

i t wou ld be fi t t i ng to name i t a fter Mau rice Chaper, for the on ly

Bo rnean fish spec ies named after h im , Diastotomycter chaperi
Va i l lant , 1893 , is a jun ior synonym ofHem isilurus heterorhyn

chus B leeker , 185 3 . Chaper has left two accounts of his t rave ls

i n western Borneo (Chaper 1894a , b) .

W i th in three years ofChaper
’

s Kapuas explorat ion , the So

c lety for the Advancement ofNatu ra l H istory Exp lorat ion i n
the Du tch Co lonies (Maatschappij ter Bev orderung v an het Na~

tuurkundig Onderz oek derNederlandsche Ko lon ien) sponsored

an impo rtan t series of scient i fic exped i t ions to centra l Bo rn eo .

These expedi t ions were i n the field in 1893- 94 , 1896—97 , and

1898- 1900 . Genera l accounts were publ ished by Molengraafl

Bij ttikofer and Nieuwenhuis ( 1900 , 1904

zoo logica l resu l ts appeared ma i n ly in the Notesfrom the Leyden

M useum ( 1897 Zoo logist J . Btitt ikofer co l lected fishes

as we l l as bi rds, mamma ls, and o t her animals in the Kapuas

basi n . Anton W i l lem Nieuwenhuis, medica l doctor, undertook

ethnograph ic and anthropo logi ca l studies and co l lected fishes

i n the Kapuas and Mahakam basi ns. Geo logist GustaafMo len

graaff was the first scient ist to desc ribe the h isto ry of the ri ver

systems submerged by the Sou th China Sea and to po i nt out

the sign ificance of th is h isto ry for d ist ribut ion of freshwater

fishes i n the area (Molengraaff 192 1 ; Mo lengraaff and Weber

The importan t fish co l lect ions, deposi ted in the R ijks

museum van Natuurlijke Historic i n Le iden , were reported on

by Vai l lan t ( 1902) and Canna M . L . Popta ( 1903 , 1905 ,

In her fina l compi lat ion of the freshwater fishes of centra l Bor

neo ,
Popta i nd icated some 173 species from the Kapuas and 97

from the Mahakam . Abou t 3 5 of her Kapuas species are re

dundan t
, so that the t rue number of species known from there

a t that t ime is closer to 140 . T he names in the Mahakam l ist

are not redundant ; l i t t le fu rther i ch thyo logica l explorat ion of

the Mahakam
,
the second largest ri ver basi n i n Borneo ,

has

been undertaken
,
and the tota l number of species now kn own

from there is on ly a l i t t le more than 100 . Hardenberg ( 193 5b)
l isted 39 species of freshwa ter fishes from the lower Mahakam ,

but many ofhis ident i ficat ions are doubtfu l and the d isposi t ion

of the specimens is un known . The headwaters of the Mahakam

and Kapuas ev ident ly share a num ber of fish species
, but Ma

hakam ich thyofauna is too poorl y known to perm i t a worthwh i le

comparison of species composi t ion in the two basi ns.

A d igression is needed here concerni ng ichthyo logica l explo

rat ion in northern Bo rneo ( i nc luding Sarawak) and the Ma lay

Peninsu la . Despi te Raj ah James Brookes
’

s keen i nterest i n nat

u ra l h isto ry , i ch thyo logica l knowledge i n the B ri t ish possessions

of Borneo lagged far beh ind that i n the Du t ch terri to ries, a

condi t ion which has not been rect i fied . One ofthe earl iest fresh

water fishes described from northern Bo rneo is the remarkably

special ized mounta in stream loach Gastromvz on borneensis

G iin ther, 1874 . The first fiv e specimens of Gastromyz on , col

lectcd in Labuan (now pa rt ofSabah) , were pu rchased from thei r

co l lector by A lbert G unther of the B ri t ish Museum (Natura l

Histo ry) for (accord i ng to a penci l note apparent ly i n

G tin ther
’

s hand in the register of vertebrate accessions) . Not

unt i l a recen t revision of the genus (Roberts l 982d ) was i t re

aliz ed that the type- series of G. borneensis i nc ludes two very

d ist inct species, and that no rthern Bo rneo is i nhabi ted by no

fewer than eigh t species ofGastromyz on . As late as 1896 on ly

about 60 species of freshwater fishes were known from all of

no rthern Bo rneo (Ba rt let t Th is number was moderatel y

increased by sm al l co l lect ions of fishes made by C . Hose, A .

Ev eret t , R . Han itsch ,
and others and repo rted on by G . A .

Boulenger ( 1894 ,
1899) and C . T . Regan ( 1906 , l 9 l 3b) of the

Bri t ish Museum (Natura l H isto ry) , and by W i l l y Kuken thal
’

s

co l lect ion of 3 2 species from the Baram repo rted upon by F .

Steindachner ( 190 1) . I n recent years Robert F . I nger of the Fie ld

Museum ofNatural H isto ry , Eugene K . Balon of the Universi ty
ofGue lph ,

and Antony Lelek of the Senckenberg Museum and

the i r associa tes have made ex tensiv e co l lect ions i n the Rej ang

and Baram but l i t t le of th is material has been reported upon .

Ex tensi v e co l lect ions of fresh and brack ish water fishes from

nort heastern Borneo ( i nclud i ng the Ki nabatangan) have been

repo rted upon ( I nger and Ch i n 196 2) so that th is somewhat

impoverished area is rela t iv e ly wel l known . The freshwater fish

es of the Ma lay Peninsu la , which one m igh t suppose wou ld be

we l l known systemat i ca l l y , are poorly known . T he first sub

stan tial contribu t ion to knowledge of freshwater fishes of the

Pen insu la is by Georg Duncker wi th abou t 100 species,
including 14 described as new . I n th is paper Duncker announced

the discovery of some remarkable cypri nodont - l i ke fishes, but

i t fel l to Regan ( 19 13b, 19 16 ) to giv e the first forma l descri p t ions

ofthe fam i l y Phallostethidae . These sma l l or t i ny fishes, i n wh ich

ma les hav e a h igh ly specia l i zed subcephalic copu la tory organ ,

or priapium , are now known from the Phi l i ppines, Thai land ,

Sumatra , and nort hern Bo rneo as wel l as the Ma lay Pen insu la ,

but have not been found in the rest ofBo rneo or i n Java . Despi te

papers by A l fred
,
Herre

,
Herre and Myers,

Hora , Hora and

Gupta , and Tweedie much more ich thyo logica l co l lect i ng and

museum study wi l l be needed for the freshwater fishes of the

Ma lay Peninsu la to become we l l known . A checkl ist ofmari ne

and freshwa ter fishes of the Peninsu la by Fowler ( 1938) is usefu l

for its bib l iography . T he recent account of the freshwater fishes

of the Malay Peninsu la by Mohsi n and Ambak ( 1983 ) is con

cerned primari ly wi th eco logy but i ncludes some dist ri but ion

records of systemat i c i nterest .

Retu rn ing to events i n western Bo rneo. H . A . Lo rentz visi ted

the Kapuas in 19 1 1 , obta i n ing a sma l l fish co l lect ion which was
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deposi ted in the Zoo logi ca l Museum ofAmsterdam . This ma

terial is reported on i n Weber and dc Beaufort
’

s Fishes of the
Indo-Austra lian Arch ipelago. Fisheries bio logist J . F. D . Har

denberg publ ished a series of papers on ma ri ne ,
es tua ri ne, and

freshwater fishes of the Du tch East I nd ies from 1930 to 1948,

i ncluding severa l on freshwater fishes from western Born eo .

Unfortunate l yHardenberg’s ident i ficat ions are not ve ry re l iable,

and the d isposi t ion ofmost of the specimens reported on i n his

papers is unknown . A few Hardenberg spec imens are deposi ted

inAmsterdam . The val id i ty or ident ificat ion oft h ree ofthe new

species he desc ribed from western Borneo (Rasbora beauforti,
Pangasius hockst, and Ompok weberi) is problemat ica l . The type
specimens of t hese nom i na l species are not deposi ted in Am

sterdam ,
Leiden , or Bogor ; my let ters concern ing them ad

dressed to the Director of the Ma ri ne Fisheries I nst i tute at Den

Pasar i n Jakart a have not been answered . A group of Japanese

fisheries bio logists report ed on some 109 species obta ined dur
i ng a survey of the m idd le Kapuas i n 1978 ( lmaki et al .

t hese specimens are deposi ted in the Tokyo Un iversi ty ofAg
riculture . I n 1983 P ier Georgio B ianco of the Universi ta degl i
Studi dell

’

Aquila co l lected abou t specimens from a t rib

u ta ry of the upper Kapuas; the Cypri nidae he obta ined have

been repo rted upon (Banarescu and B ianco

REPRODUCT IVE ADAPTAT IONS IN FRESHWATER FISHES
OF BORNEO

Virtua l ly every reproduct ive adaptat ion known in vertebrates

has been found in fishes. An eco logica l c lassificat ion ofthe modes

of reproduct ion in tropica l freshwater fishes (with Bo rnean ex

amples) is as fo l lows:

I . Reproduct ion con t inuous

A . viv ipari ty (Hemirhamphodon )
B . ovipa ri ty

1 . spawning part ia l

a . fert i l i zat ion ex terna l (Chaca?)
b . fert i l i za t ion in terna l (Phallostethidae)

2 . spawn ing tota l (Ca lam iano sp . )
I I . Reproduct ion periodic

A . viv ipa ri ty (Himan tura )
B . ovipari ty

1 . spawning part ia l (some Osteochilus?)
2 . spawn ing to ta l (Cosmochi/us?)

Thi s simp le classifica t ion does not account for a l l phys io logica l

and behav iora l adaptat ions invo l ved in fish reproduct ion . The

viviparous or l i ve-bea ri ng catego ries cou ld be furt her d iv ided

into so-ca l led “
ov oviv ipa ri ty (yo l k nu t ri t ion) and

“
t rue viv i

pari ty
”

(matern a l nu t ri t ion) ; for a cri t i ca l d iscussion of this dis

t i nct ion in teleosts see Wourms Wh i le of considerable

i n terest from the standpo i nts of developmenta l and evo lu t ion

a ry bio logy , i t is re lat i ve ly un impo rtan t eco logica l l y whet her

young interna l l y deve loped rece ive nu t ri t ion from the yo l k or

more di rect ly from the mo ther ( i n fact both sources of nu t ri t ion

are materna l ) ; the essent ia l po i nt is that free- l i v ing young emerge

from the mo t her . A more impo rtant considerat ion eco logica l ly

is the mat ter of parenta l care , and th is is a lso ofmuch interest

to behav iorists and evo lut iona ry bio logists. Parenta l care is a

fundamenta l aspect of the reproduct ive bio logy ofmany ov ipa

rous fishes, and possibly ofmany vi v iparous fo rms as we l l . This

is pa rt icu larly t rue of t ropica l freshwater fishes.

The mai n k inds of behavioral parental care found in fishes
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are as fo l lows (adapted wi th substan t ia l modi ficat ion from Blu
mer

1 . Nest i ng ( i nc luding nest bu i ld ing , nest mai ntenance, egg bur

vine) .

2 . Guardi ng (agonist ic and other pro tect ive behav ior di rected

ma in l y aga i nst poten t ia l predators on eggs and fry, i nc luding

co i l i ng body around eggs or fry) .

3 . C lean ing (removal offore ign mat ter from eggs, fry , or spawn

ing si te; removal of dead eggs or fry) .
4 . Aerat i ng (fann ing eggs or fry wi th fins or forcing water cur

rents over them th rough mou t h or gi l ls; sim i lar act ions may

be i nvo l ved separatel y or simu l taneousl y i n c lean ing) .
5 . Ora l transpo rt (carry ing one or a few i nd iv idua l eggs or fry

for a sho rt period , possibly a fixed act ion response ,
i n wh ich

the primary object is to t ranspo rt eggs; examp les i nclude
placing spawn in nest , return i ng lost eggs or fry to nest) .

6 . Ora l brooding (carry ing an en t i re c lu tch of eggs or fry i n

mou th for more or less pro longed periods) .
7 . Exte rna l brooding (carry i ng eggs or fry at tached to body or
i n specia l brood pouches) .

8. Provision of food (see d iscussion be low) .

Eggs and larvae of fishes are cu rrent ly rece i v ing long-overdue
at tent ion . Substant ia l su rveys ofma ri ne fish la rvae have been

pub l ished Le is and Renn is 1984 , on Indo-Pacific cora l reef

fishes) and o thers are i n preparat ion . A deta i led classi ficat ion

of the reproduct i ve gu i lds
”
of fishes

,
based mai n ly on la rva l

adaptat ions, was proposed by Kryz hanov sky This c las

sification has been translated in to Engl ish , with ex tensi ve emen

dat ions and commen ta ry , by Ba lon ( 197 5 , W i th no table

except ions, the i n format ion on freshwater fishes ava i lable to

these aut hors came main l y from the temperate regions ofNo rth

Ameri ca and Eu rasia . Svensson ( 193 3 ) made numerou s obser
v ations on la rva l fishes i n the Gambia R i ver ofwest A fri ca , but

comparable obse rvat ions have not been made for other t rop ica l

rivers, and no t ru l y broad su rvey of t rop ica l freshwater fish

la rvae ex ists. T he eggs and la rvae ofthe great majo ri ty ofsou th

east Asian and part i cu larly Bornean freshwa ter fishes are ent i rel y

unknown . High ly specia l i zed mounta i n st ream fishes such as

Gastromyz on and pecu l i ar catfishes i nc lud ing Chacidae, S isor

idae , Akysidac ,
and Parakysidae are l i ke l y candidates for dis

t inctiv e larva l adaptat ions, but the i r la rvae have never been

observed .

Observat ions of any ki nd on reproduct ive bio logy are avai l

able on ly for a few of the freshwater fishes ofwestern Borneo .

Th is is especia l ly t rue of the two la rgest groups, ca rps and cat

fishes. More is known about t hose with
“advanced

”
parenta l

care , especia l ly the anabantoids, many ofwhich are ora l-brood

ers or bubble-nesters and have been studied in aquari a (the si ngle

most importan t reference to the reproduct ive and o ther behav

ior of these fishes is Forselius Western Borneo is pecu l ia r

i n t hat i t has the most diverse assemblage ofora l-brooding fishes

found anywhere on ea rth
,
i nvo l v ing at least 1 1 species i n Six

fam i l ies. This is t ru ly remarkable when i t i s reca l led that the

to tal number of fish fam i l ies known to pract ice ora l-brooding

is on ly 1 1 . Anaban toid ora l-brooders ofwestern Borneo i nc lude

Chann idae (Channa orien talis) , Belon tiidae (Betta pugnax,

Sphaerichthys) , and Luciocephalidae; non -anaban toid ora l

brooders are Osteoglossidae, A ri idae, and Chandidae. T he last

fam i l y was not previousl y known to have any species wi th ora l

brood i ng , but th is behavior occurs i n the Bornean species Par
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ambassis apogonoides, i n wh ich a ma le has been observed wi th

nearly 100 young of two age c lasses i n its mou th (reported

herei n) . I n addi t ion to o ra l-brooders, western Borneo has four

species of the freshwater syngnath id (pipefish) genus Doryich

thys, i n wh ich the ma les (as i n a l l members of the fam i l y) ca rry
the deve loping young in an abdom i na l brood pouch ,

a v iv ip

arous freshwater elasmobranch (Himantura signifer) , and four
species of viv iparous freshwater ha lfbeaks (Hem i ramph idae) .

Wh i le i t has not been possible for me to make ori ginal ob

serv ations on reproduct ive bio logy for a l l fam i l ies of freshwater

fishes i nhabi t i ng western Bo rneo ,
I have t ried to ident i fy and

document sign i ficant or unusua l phenomena and to po i nt out

worthwh i le areas of i nvest igat ion . Some i n terest i ng genera l i za

t ions or hypo theses have emerged fom th is process. A number

of not ions cu rrent ly prevalent concern ing reproduct ive bio logy

offreshwater fishes wi l l need to be reconsi dered as more groups

and species are i nvest igated from tropica l regions, especia l ly

where the i chthyofauna is except iona l l y ri ch and diverse . There

has been almost no study of the very numerous species that are

sma l l or very sma l l , or of those that are rare . Sma l l fishes do

not have the same reproduct ive modes as the few relat i ve l y

large species that have been most studied . The phenomenon of
“
rari ty

”
or very low popu lat ion densi ty is poorly stud ied , but

is preva lent in the ri chest tropica l i ch thyofaunas, such as tha t of

western Borneo ,
and here aga i n the modes of reproduct ion are

not or are not l i ke l y to be the same as those of bet ter known

species. Considerat ion of reproduct ive modes i n secondary as

opposed to prima ry freshwater fishes shou ld y ield fu rther in

sigh ts.

Freshwater fishes ofat least some secondary freshwater fam

ilies tend to have more “advanced
” forms of reproduct ion and

paren ta l behav ior than close ly re lated ma rine species. This is
part i cu larly t rue in ri ch tropica l ich thyofaunas dom inated by

prima ry freshwater fishes. T he outstandi ng southeast Asi an ex

ample of th is tendency is provided by the fam i l y Hem iram

phidae, i n wh ich the numerous ma rine spec ies are a l l pe lago

ph i les, spawning large numbers ofeggs wh ich develop offshore,
wh i le the somewhat less numerous freshwater species a l l have

i nterna l fert i l i za t ion and are most ly viv iparous. I n Hemirham

phodon pogonogna thus sexua l ly mature fema les are a lmost in

variably pregnant , apparent ly producing one or a few re lat i vel y

large young every few days unt i l the end of thei r l ives. Furt her

examples are provided by Chandidae, Gobi idae,
and Tet ra

odon tidae . One ofthe fiv e endem ic freshwater chandids i n west

ern Bo rneo is an ora l -brooder , the on ly known member of the

fam i l y wi th such behavior . A t least some and perhaps a l l of the

mari ne species are pelagophilcs wi th rel at i ve l y sma l l eggs. Pa

renta l behav ior in other freshwater chandids is unkn own ; as of

now there is no i nd icat ion that they are a lso ora l - brooders.

Western Borneo has three species of the southeast Asian fresh

water tetraodon tid genus Chonerhinos, a l l of wh ich produce

ova rian eggs mm i n diameter (Robe rts 1982e) . This is
far larger than the eggs observed in Indo-Pacific cora l reef tetra
odontids, which are demersa l and under mm (Le is and Ren
n is No other in format ion on reproduct ion in Cho
nerhinos is ava i lable; eg size and o ther aspects of reproduct ive
biology are unknown for the freshwater species of Tetraodon
inhabi t i ng weste rn Bo rneo .

So far as I have been able to determ i ne , there are no diad
romous fishes i nhabi t ing the Kapuas R iver . Th is is i n marked

contrast to the si tuat ion in the Fl y R i ver , the largest ri ver i n the

1 1

Austra l ian region
,
where endem i c freshwater spec ies of numer

ous seconda ry freshwater fam i l ies l i ve i n the to ta l absence of

prima ry freshwater fishes . I n the Fl y la rge species be longing to
no fewer than e ight seconda ry freshwater fam i l ies have been

posi t i vel y or probably identi fied as d iadromous, m igrat i ng to
brackish or marine environments for spawn ing (Roberts
Of these eigh t fam i l ies, on ly two— Engrau l idae and Datn ioidi
dae— occur in the Kapuas, and they are represented by non

diadromous species. Comparisons of the taxonom i c composi

t ion ofsecondary freshwater fishes i n the Fl y , Kapuas, and o ther

large t ropical rivers with different ich thyofaunas and con sid

crat ion of the meager in format ion ava i lab le on thei r reproduc
t i ve bio logy leads to the hypo thesis that fishes wi th diadromou s

l i fe h isto ries genera l ly do not su rv ive where prima ry freshwater

fishes are dom inan t (Robe rts

The widespread not ion that a l l fishes must have a reproduc
t i ve season is contradicted repeatedly by spec ies in many

groups i nhabi t i ng large ri vers i n the “evergreen
”
equatori a l ra in

forests. I n the largest tropi ca l ri vers wi th the richest ichthyo
faunas, i ncluding the Amazon , Congo , and Kapuas, fishes re

producing throughou t the year appear to be pa rt i cu larl y nu

merous. Most i n format ion ava i lable on reproduct ive periodici ty

i n such rivers has come from re lat i ve l y few commercia l ly im

portan t species, ma in ly large forms, reproduct i ve ly a typica l of

the ich thyofaunas as a who le . Even some la rge t ropica l species
of commerc ia l importance may breed cont inuousl y

, e .g . ,
p ira

nhas (Serrasa lmus) , loricariid catfishcs (Hypostomus a i r

breath ing catfishes (Callichthyidac , Clariidae) , and many Gich

lidae . As more groups with sma l l and rare or otherwise unusua l

species are exam i ned , i t seems l ike l y that spec ia l ized reproduc

t i ve adaptat ions wi l l be found , and that many wi l l have non

seasona l or cont inuous reproduct ion . Examples or probable ex
amples from Borneo i nclude species of such diverse fam i l ies as

Cyp rin idae , Chacidac Hem i ramph idae , Syngnath idae, Masta

cembelidae,Chann idae, Belon tiidae, Luciocephalidae, and Tet

raodon tidae . I n all of these fam i l ies one or more species have

been observed in wh ich mature fema les tend to be reproduc

tiv ely act ive regardless of the t ime of year . I n most instances

very sma l l juven i les have also been found whenever the species
was moderate l y abundan t and ex tensi ve co l lect ions of sma l l

fishes were made . Some observat ions are presented here, and

more in format ion can be found scattered in the systemat i c ac

count of th is monograph under Rasbora axelrodi. R . ban

kanerzsis, Betta dim idia ta , Ca lamiana Some species of

Mastacembelus, especia l ly the largeM . erythrotaenia , evident ly

have h ighly rest ricted reproduct ive periods
, si nce the young are

unknown or very rare ly co l lected , and even la rge fema les are

rare ly gravid . A notable except ion
,
however , is provided by M .

maculatus. I n th is re lat ivel y sma l l species, large samples usua l l y

inc lude grav id fema les. Very sma l l Mastacembelus co l lected in

the Ma lay Pen insu la and western Born eo usua l ly belong to M .

maculatus . Fema les have a dark ly pigmen ted , e longate, tubu lar

geni ta l papi l la wh ich I tentat ivel y ident i fy as an oviposi tor , but

oviposi t ion and other aspects ofreproduct ive behavior have not

been observed . A sim i lar gen i ta l papi l la occurs i n the c lose ly

rela ted speciesM . guen theri of Ind ia but is o therwise unknown

in Mastacembelidae. More observa t ions are needed , bu t the

freshwater pipefishes of the genus Doryichthys are probably re

product ivel y act ive at a l l t imes. Syngnath idae as a group ev i

den tly have cont inuous ovu la t ion , each ovary produci ng a un i

ce l lu lar layer of fo l l i c les ofgradually i ncreasi ng si ze (seeWa l lace
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and Se lman — 3 3 5 ,
fig . 14C) . Wh i le ovu la t ion is i nter

rupted for pro longed periods i n pipefishes i n tempera te regions,
t rop i ca l spec ies m i gh t con t i nuou s l y p rodu ce synch ronous

c lutches ofeggs withou t i n terruption for long periods. I t seem s

fa i rly c lear from numerous accounts that va rious ora l-brooding

and bubble-nest i ng anaban toids breed throughout the year . Ex
tensive observat ions are reported here i n ind icat ing that the vi

v iparous ha lfbeak Hemiramphodon pogonognathus bears l i ve

young throughou t the annua l cyc le and that its reproduct ion

con t i nues un in terruptedly for long periods (presumab ly unt i l

the end of l i fe) . For the grea t majori ty of fishes i n western Bor

neo ,
however , many of wh ich are sma l ler than any of t hose

d iscussed here, no i n format ion is ava i lab le concern i ng frequency

or t im i ng of reproduct ion . Based on the i nformat ion ava i lab le

on some ofthe sma l l and very sma l l spec ies; reproduct ion prob
ably occurs th roughou t the year in many of them , un less ter

minated by food scarci ty or o ther unfavorab le condi t ions. In

my opi nion ,
consi deri ng t ropi ca l freshwater fishes as a who le

i t is genera l l y i nappropria te to speak of
“reproduct ive seasons.

Many of the la rge, h igh ly m igrato ry species wi th m arked repro

ductiv e periodici ty are tota l spawners, undergo i ng massive

spawn ing in response to environmenta l cues or t riggers with in

a very short period of t ime which hard ly const i tu tes a
“
season .

”

At the other ex treme, numerous statements l i ke reproduct i ve

season March—October
”
are suspect ; they are often based on

i nadequate i nformat ion
,
and often do not correspond to any

recogn ized seasona l phenomena of an eco logica l or climatolog
i ca l nature . I n many instances i t m i gh t be more appropria te to

th i nk rather in terms of
“
i n terrupted reproduct ion

”
or a

“
non

reproduct ive season . Probably i t wou ld be best to dispense

with the not ion of seasona l i ty a l toget her and i nstead look for

factors such as resou rce ava i labi l i ty (mates , food ,
spawning si tes)

and o ther parameters wh ich aflect reproduct ive act iv i t ies. For

a cri t ica l review and new approaches to the study ofreproduct ive

periodic i ty i n tropica l freshwater fishes see Ki rschbaum

Extensive comparat ive stud ies have not been done on the

gonads of t ropical freshwater fishes, and surp ri si ngly l i t t le in

format ion is ava i lab le abou t thei r gametes. Students offecundi ty

have assumed that eco logica l and l i fe h isto ry parameters are

direct ly re lated to fecundi ty . I t is common ly taken for granted

tha t i n oviparous species a l l eggs produced are spawned , and

that a l l eggs spawned are fert i l i zed
, but nei t her assumpt ion is

just i fied . I suspect tha t i n some h igh ly fecund fishes, on ly a

po rt ion of the eggs produced may be spawned ,
and that the

proport ion fert i l i zed va ries grea t ly depending on many factors.

I n terna l fert i l izat ion occu rs i n a l l v iv i parous (i nc luding ov ov i

v iparous) fishes, bu t the ex tent of i n terna l or oviduca l
”
fert i l

iz ation among oviparous fishes is unknown ; i t may be more

widespread than rea l ized . An advantage of oviduca l fert i l i za

t ion
,
apart from i nsuring fert i l i zat ion , is t hat i t may perm i t

tempora l separat ion ofmat i ng and spawn ing . Thus mat ing can

occur whenever sexua l ly act ive ma les and fema les come to

get her, and spawn ing can occu r i n term i t tent ly over a long peri od

after they have separated . Oviduca l fert i l i zat ion ,
documented

in the ov iparous Neo t ropi ca l cat fish fam i ly Auchen ipteri dae

(v on Ihering is possib ly widespread among catfishes.

Many catfishes have ma les wi th an elongate gen i ta l pap i l la ,
the sign ificance of which is un known . An even more widel y

d ist ribu ted characterist ic ofma le catfishes is possession of lo

bate testes . These first came to my at ten t ion wh i le studyi ng the
west African amphiliid Amphilius a tesuensis Boulenger, 1904 ,
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mature ma les of which have an elonga te geni ta l papi l la . S i nce
then I have found lobate testes i n one or more spec ies repre

sent ing 18 of the 32 fam i l ies of catfishes cu rrent l y recogn ized .

These fam i l ies are Amblycipitidae,
Bagri dae (Bagrichthys, Leio

cassis , Mystus) , P imelodidae , I c t a lu r i dae , Cranoglan idae ,

Olyridae,
Schilbeidae (Pseudeutrop ius brachypop terus) , Panga

siidae,
Mochokidae, Auchen ipteridae, Ageneiosidae, Cetopsi

dae , Amphiliidae , Sisoridae (Bagarius, Glyp tothorax) , Akysidae

(a l l genera) , Parakysidae, Clariidae ,
Heteropneustidae, and P10

tosidae . Lobate testes have not been observed in Ari idae or any

ofthe Sou th Ameri can lo rica rio i d fam i l ies (many ofwhich have
been exam i ned) , or i n any other ostariophysan s. T he mo rpho

logica l pecu l iari ty of cat fish testes has rece ived l i t t le attent ion .

Lobate testes were reported , apparent ly for the fi rst t ime, i n the

Sou th Ameri can auchen ipterid Trachycorystes galeatus (Lin

naeus, by v on Ihering i n t h is spec ies ma les have

an en larged geni ta l papi l la at tached to the modified anterior

port ion of the ana l fin , and fert i l i zat ion is i nterna l

Whether interna l fert i l i za t ion occurs i n some or many other

catfishes is unknown . I t may be sign i ficant that ma les ofcatfishes

l i v ing in mountai n st reams often have a pa rt i cu larl y long gen i ta l

papi l la Astroblepidae) , but th is does not necessari ly in

dicate i t is emp loyed as an in trom i t tent organ . A few o ther

repo rts of catfish lobate testes have come to my at tent ion : Sun

daraj ( 1958) for Heterop neustes fossilis (B loch ,
Nawar

( 1959) for Clarias la z era Valenciennes in Cuv ier and Va len

ciennes, 1840a ; Sneed and C lemens ( 1964) for I cta lu ri dae; and

Ti lak and Hussai n ( 197 3 ) for Glyp tothorax brevip inn is Hora ,
1923 . I n catfishes bo th testes are usua l ly wel l deve loped . The

number of lobes is typ ica l ly 20—30 for each test is, but i n many

instances t hey number i n the hundreds. The lobes genera l ly are

e longate and tapered , but may be th read l ike,
globose, or oth

erwise mod ified ; Pangasius pangasius (Ham i l ton-Buchanan ,
1822) has mu l t i locu lar lobes. The lobes may become so hyper

troph ied that the abdomen ofa ri pe ma le is nearly as distended

as t hat ofa gravid fema le . Lobe format ion may begin long before

sexua l matu ri ty . T he disposi t ion of the lobes, which may be

obv ious or obscu red in adu l ts, is usua l ly ( i nva ri ably?) la tera l .

In many instances si ze and superficia l mo rpho logy of the lobes

is ident ica l for the ent i re length of the testes, but i n others the

anteri or and posteri or lobes may be st rongly d ifferent ia ted

in Trachycorystes , Clariidae , Heteropneustidae, and Ictaluri

dae) . I n such i nstances the an teri o r lobe are reportedly sem i

n iferous and the posteri or lobes non -sem i n i ferous. I n Trachy
corystes the posterior lobes secrete a ge la t i nous substance

in terpreted as an
“
ovidu ca l p lug (v on Iheri ng but wh ich

is probably a spermoz eugma . In a few catfishcs I have observed

amber or o rangish concret ions a t the posteri or end of the testes

in Pseudeutropius brachypop terus) , but thus far I have not

found sim i lar concret ions i n the oviduct offemales. For a review

of spermoz eugma and spermatophores i n teleosts see Nielsen

et al .

One area i n wh ich field observat ions of parenta l behav ior is

l ikely to provide new i nformat ion is paren ta l food supp ly for

the young . Observers shou ld watch for the fo l lowing possib le

ki nds of behavior :

a) ectoderma l feeding (product ion ofectoderma l secret ions fed

upon by fry) ;
b) egg feed i ng (mo ther prov ides eggs fed upon by fry) ;
c) regurgi ta t ion (parents regurgi ta te food for fry to feed upon) ;
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F IGURE 1.

pawah ; about 64 km N ofPont ianak and 38 km by road NE of

Andjongan . Lat . long . Water temp . 24
°C,

pH 7 . Ro tenone . 14 Ju l y .

Clie/a maassz
'

, Cyclocheih
'

chthys apogon , Osteochilus hasselti,

P untius anchisporus, P . binota tus. Rasbora ag ilis , R . ban/( a tten

sis , R . brittani , R . pauciperforata , Acantophtha lmus shelfordt
'

,

Nemacheilus selangoricus . Hen -

z irhamphodon pogonogna thus,

Doryichthys martensii, P
-
ristolep is fasciata , Brachygobius xan

{home/as, Betta taen ia ta , Parosphromenus deissneri, Al astacem

belus macula tus.

Kapuas 1976 -8, Sungai Kenyatan , shaded forest t ribu tary to

Sunga i Landak , 3— 7 m wide and m deep ; abou t 6 5 km NE

of Pont ianak and 27 km by road W ofNgabang . Lat . O
°24

’

N .

long . Current slow , water turbid , brownish , 2 7
°C,

pH 6 Ro tenone . 14 Ju l y .

C) tclocheilichthus apogon . Osteochilus hasselti, 0 . sp iluru s,

OXJ-
‘

gaster hypophtha lmus , Rasbora ag ilis, R . bankanensis, R.

cepha lotaen ia , Homa lop tera nebulosa , Acantophtha lmus she/

fordi, Nemacheilus saravacensis, N. selangoricus, Mystus m i

cracan thus. 111 . n igriceps, Krj
f

p top terus n
-

racrocepha lus, Silu

richthys pha iosoma , Hem irhamphodon pogonog na thus ,

Xenen todon canci/oides , Gymnochanda filamentosa , Nandus

nebulosus , Pristolep isfascia ta , Betta taen iata , Parosphromenus

deissneri, Luciocepha/us pulcher, Channa lucius, Macrogna thus

aculea tus , M astacembelus macula tus.

Kapuas 1976 -9 . Sunga i Landak at Ngabang , large river abou t

50 m wide; 83 km ENE of Pont ianak . Lat . long .

109
°
5 3

’

E. Cu rrent mod erate , water tu rbid ,
26

°C, pH bot tom

coarse sand to grav e l . Seine a t n ight . 15 Ju l y .

CALIFORN IA ACADEMY OF SC IENCES

D rai nage netwo rk of Kapuas and Mem pawah ri vers, wi t h co l lec t i ng loca l i t ies ofKapuas su rvey of 1976 .

Clupeichthys bleekeri, Cyc/ocheilichthys heteronema ,

gaster hypop ththa lmus, Puntius bramoides, Rasbora bankanen
sis , Rf

'

trilineata , Acantopsis choirorhynchos, Kryp topterus m inor

(type loca l i ty) , Laides hexanema , Xenen todon canciloides, Cho
nerhinos an -

rabi/is (type loca l i ty) .
Kapuas 1976 - 10 . Sunga i Belan tian ,

20—30 m wide and 1—2

m deep ; 87 km ENE of Pont ianak and 6 km by road E of

Ngabang . Lat . 0°22
’

N
, long . Cu rrent swift ; water

clear wi th brownish t in t , 25
°C, pH bot tom sand or grave l

wi th some cobblestones, branches and logs. Push net and cast
net . 15 Ju l y .

Cvclocheilichthys a rmatus , Rasbora ag ilis , R . bankanensis, R .

brittani, R . pauciperfora ta , Homa lop tera og ilvt
'

ei, H . tweed-lei,

Acan thopsoides g racilis, Nemacheilus selangoricus, Acrochor

don ichthys cf. melanogaster, Hem irhamphodon pogonognathus,

Doryiclz tlzys martensit
’

.

Kapuas 1976 - 1 1 . Swampy , dense l y overgrown d i tch ,
1—2 m

wide and 1 m deep , 87 km ENE ofPont ianak , 7 km by road E
of Ngabang . Lat . 0

°

22
'

N
,
long . 1 10

°
OO

’

E. Cu rrent sluggish or

n i l ; water 26
°C, pH 6 . Push net . 15 Ju l y .

Puntius pen ta z ona . Rasbora ein thoven ii, Rasbora pauciper

fora ta , Hemirhamphodon pogonogna thus , Luciocephalus pu
-l

Chen

Kapuas 1976 - 12 . Sma l l forested st re
'

am , 2—4 m wide and 20

50 cm deep , 9 1 km ENE ofPontianak and 17 km by road E of
Ngabang . Lat . long . Current moderatel y

swift ; water clear , sl igh t ly brownish , 2 5
°C, pH bo ttom grave l

or sand ,
with rocks, logs, and leaf littcr . Push n et , rotenone. 15

Ju ly .
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Rasbora sarawakensis, R . sumatrana , Acantophtha lmus shel

fordi, Nemacheilus selangoricus, Glyp tothorax major, Hemi

rhamphodon phaiosoma .

Kapuas 1976 - 13 . Sunga i Engkon is, smal l forest st ream 2—4

m wide and 1 m deep ,
13 km WNW of Sanggau . Lat . O

° 10
’

N,

long. 1 10
°
28

'

E. Cu rrent moderate; water turbid ,
25

°C, pH 6 .

Push net . 15 Ju l y .

Osteochilus hasseltii. Rasbora bankanensis, R . sarawakensis,

Homaloptera tweediei, Acantophthalmus shelfordi, Hemirham

phodon sp . , Doryichthys martensii, Nandus nebulosus, M ugi

logobius sp . ,
Betta pugnax, Luciocepha lus pulcher, Channa lu

cius, Mastacembelus notoph thalmus (type loca l i ty) .

Kapuas 1976 - 14 . Kapuas mai nstream and mou th of Sunga i

Sekayam at Sanggau . Lat . 0
°
07

’

N ,
long . 1 10

°3 5
'

E. Cu rrent mod

crate; water turbid . Kapuas main st ream 26°C, pH Sekayam

mout h 25°C, pH Cast net , float ing gi l l nets, sei ne . 17 Ju l y .

Clupeichthys bleekeri, Clupeoides hypselosoma , Lycothrissa

crocodilus, Crossocheilus cobitis, C. oblongus, Cyclochei/ichthys

a rmatus, Dangila fasciata , D . lineata , Epalz eorhynchos ka lop

terum , Lobocheilus sp . ,
Luciosoma sp i10p leura , Oxygaster hy

pophthalmus, Pun tiop lites bulu , P . waandersi, Puntius bra

moides, Rasbora borneens is ,
R . dusonens is , R . myersi ,

Homalop tera tweediei, Ellopostoma mega/omycter, Kryp topte

rus bicirrhis, K. cryp top terus, K. schilbeides. Laides hexanema ,

Chanda apogonoides, C. wolfiii, Paradoxodacna p iratica (type
loca l i ty) , Toxotes microlep is, Brachygobius xan thomelas, 0 s

phromenus goramy,
Cynog lossus kapuasensis, Achiroides mela

norhynchus, Tetraodon leiurus .

Kapuas 1976- 15 . Sungai Engkayas where i t flows i n to righ t

side ofKapuas mainst ream abou t 2 km upst ream from Sanggau .

Lat . long . 1 10
°

36
’

E. Water c lear, brown t inted ,
27°C,

pH bo ttom leaf l i t ter and logs. Rotenone . 16 Ju l y .

Clupeichthys bleekeri, Lycothrissa crocodilus, Ba lantiocheilos

melanop terus, Cyclocheilichthys heteronema , Dangila lineata,

Epalz eorhynchos kalop terum , Lep tobarbus hoevenii, Lobochei

lus sp . , Osteochilus microcepha lus, O. ygaster hypophthalmus,

Puntiop lites bulu, Puntius bramoides, Rasbora dusonensis, R .

myersi, Rasbora sp . , Thynnichthys poly/ep is , EIlopostoma meg

alomycter, Mystus nemurus, Chanda apogonoides, Toxotes mi
crolep is, Osphromenus goramy.

Kapuas 1976- 16 . Sunga i Tekam , sma l l forest st ream ,
where

i t enters ri gh t side of Kapuas mai nstream abou t 5—6 km up

stream from Sanggau . La t . long. 1 10
°

37
'

N. Water 25°C,

pH Rotenone. 16 Ju ly .

Cyclocheilichthys apogon , Dangila fasciata , Eirmotus octo

z ona, Epalz eorhynchos kalop terum , Luciosoma trinema , Osteo

chilus borneensis , 0 . microcephalus, 0 . sp ilurus, 0 . waandersii,

Oxygaster anomalura , Puntius anchisporus, P . eugrammis, P .

pentaz ona , Rasbora agilis, R . a rgyrotaen ia , R . borneensis, R .

dorsiocella ta , R . trilinea ta , Homa lop te ra tweediei , Acan

tophthalmus sem icinctus, A . shelfordi, A . superbus (type loca l i ty) ,
Lep idocephalichthys p ristes ( type loca l i ty) , Vaillantella euep ip

tera, Mystus m icracanthus, Mystus nemurus, Silurichthys san

guineus (type local i ty) , Wallago leerii, Chaca bankanensis,

Hemirhamphodon pogonognathus, Doryichthys bouja , Dory
ichthys deokhatoides, Monop terus albus, Nandus nebulosus; Oxy

e/eotris ma rmorata , Brachygobius xanthomelas, Calamiana sp . ,

Belon tia hasseltii. Betta dimidiata (type loca l i ty) , Betta pugnax,

Sphaerichthys vaillanti, Trichogaster leerii, T . trichop terus, He

1 5

lostoma temminckii, Macrognathus aculeatus. Mastacembelus

erythrotaenia , Achiroides sp .

Kapuas 1976- 17 . Severa l sma l l forest stream swhere they flow

i n to Kapuas ma instream wi th in 10 km upstream from Sanggau .

Lat . O
°

06—07
’

N, long . 1 —38
’

E. Water 24°C, pH 6 Ro

tenone. 16—17 Ju l y .

Cyclocheilichthys apogon , Eirmotus octoz ona,
Luciosoma se

tigerum , Osteochilus borneensis, 0 . intermedius, 0 . kahajanen

sis, 0 . m icrocephalus , O. sp ilurus, Oxygaster anomalura , Pec

tenocyp ris balaena ( type loca l i ty) , Pun tius rhomboocellatus.

Rasbora ag ilis, R . a rgyrotaenia . R . bankanensis, Acantophthal

mus semicinctus, A . shelfordi, A . superbus (type loca l i ty) , Lep
idocepha lichthys p ristes (type loca l i ty) , Vaillan tella euep iptera,

Mystusmicracanthus, M . nemurus, Glyptothoraxmajor, C[arias

leiacanthus, Hem irhamphodon pogonogna thus, Doryichthys

deokhatoides , Monopterus a lbus, Eleotris melanosoma , Oxy

eleotrisma rmorata , Brachygobiusxanthomelas, Betta dimidiata

(type loca l i ty) , B. pugnax, Trichogaster leerii, Luciocepha luspul

cher, Macrognathus aculeatus. M astacembelus macula tus.

Kapuas 1976- 18. Sma l l swampy st ream abou t 30 km W of

S in tang on road from Sanggau to S intang . Approx . la t . O°00 ’

,

long . 1 1 1
°
14

’

E. Push net . 18 Ju l y .

Eirmotus octoz ona , Pun tius eugrammus. Lep idocephalichthys

pristes (type loca l i ty) .

Kapuas 1976 - 19 . Fish market a t S i n tang . 19 Ju l y— l August .

H iman tura sign ifer (type loca l i ty) , Notop terus borneensis,
Scleropages formosus, Lycothrissa crocodilus, Amblyrhynch

ich thys truncatus , Barbichthys laevis, Cosomochilus fa lcifer,
Dangila festiva , Morulius chrysophekadion , Osteochilus m icro

cephalus, 0 . schlegeli, 0 . triporos, Oxygaster hypophthalmus,

Boz ia macracantha , Bagrichthys hypselop terus, B. macrop terus,

Bagroides melap terus , Mystus m icracan thus , M . n ig riceps, M .

olyroides (type loca l i ty) , Belodontichthys dinema , Ceratog lan is

scleronema , Hem isilurus heterorhynchos, H . moo/enburghi,

Kryp top terus apogon , K. bicirrhis, K. cryp top terus, K. limpok,

Pangasius humeralis (type loca l i ty) , P . lithostoma (type loca l i ty) ,
P . nasutus, P . polyuranodon , Bagarius yarrel/i, Chaca banka
nensis, A rius melanochir, A . storm ii, Chanda macrolep is , C.

wolfiii, Da tnioides m icro/ep is, Pristolep is fasciata , Polynemus

macrophthalmus, P . multifilis, Oxyeleotris ma rmorata , Tricho

gaster /eerii, Osphromenus goramy, Channa lucius, Cynog lossus

kapuasensis, Tetraodon palembangensis .

Kapuas 1976 -20 . Lower part of Sunga i Kebian
,
a large for

ested stream flowing in to Kapuas mainst ream 5 km upst ream

from confluence ofSungai Me lawi . Lat . O
°
O7

'

N, long . 1 l 1°32 ’

E.

Cu rrent swift ; water clear, t i nted dark brown , pH Local

fishermen usi ng
“jerma l . 19 Ju l y— 1 August .

Notopterus borneensis, Ba lan tiocheilos melanopterus, Bar

bichthys laevis , Cyclocheilichthys janthochir, Dang ila ocellata ,

Lep tobarbus hoevenii, Luciosoma setigerum , L . trinema , Macro

chirichthys macrochir, Osteochilus melanop leura , 0 . triporos,

Oxygaster oxygastroides, Puntiop lites bulu, Puntius eugrammus.

Thynn ichthys polylep is, Leiocassis micropogon , Mystus nig ri

ceps , Ompok hypophthalmus, Pseudeutrop ius brachypop terus,

Chanda macrolep is, Da tn ioides m icro/ep is, Trichogaster leerii,

Channa maru/ioides, C. p leurophtha lmus .

Kapuas 1976 -2 1 . Sunga i Be l imbing , la rge fo rested stream 30

m wide and 2 m deep ,
46 km SSE of S i ntang and 15 km by

road WNW of Nangap inoh . Lat . long .
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F IGURE 2 . Kapuas survey of 1976 . Hab i tats. a, Sunga i Kepayang (Kapuas 1976 b , lowland forest st ream (Kapuas 1976 c—d , Danau P iam (Kapuas 1976

Water c lear, l i t t le or no brown t in t . Push net i n finel y d ivided

roots of large tree underneat h overhanging bank and i n rilfi es.

20 Ju ly .

Cyclocheilichthys a rma tus , Osteochilus microcepha lus , Ras

bora agilis, Acan tophtha lmus angui/la ris . A . shelfordi, Acan
thopsoides g racilis, Va illantella euep iptera , Leiocassis armatus,

M ystus nemurus, D0 i
'

j.

-
'
t
'

cli thj-'s martensii , Mastacembelus no

tophtha/mus (t ype loca l i ty) . M . un icolor.

Kapuas 1976 -22 . Sunga i Me lawi and mou th ofSunga i P i noh

a t Nangapinoh . Lat . long . 1 l 1°44 ’

E. Cu rrent moderate

to st rong; water c lear to sl ight ly turbid ; Me lawi mainst ream

28
°C, pH P i noh near mou th 28°C, pH 7 Seine dayt ime

and night . 2 1 and 26 Ju l y .

Clupeichthys bleekeri, Cyclocheilichthys armatus, Luciosoma

sp ilop leura , Rasbora ba nka nensis . Homa lop tera z ol/ingeri,

Aca ntopsis choirorhyrwhos, Acanthopsoides g racilis , Botta mac

racan tha , Ellopostoma mega/omycter, Kryp top terus m ino r ( type

loca l i ty) K. crvp top terus , Xenen todon canciloides, Doryichthys

martensii. Gymnochandafilamentosa .

Kapuas 1976 - 2 3 . Sunga i Serundung , sma l l forested st ream

flowing into Sunga i Me lawi ma i nst ream 1—2 km upst ream from

Nangapinoh . Lat . 0
°
20

’

S,
long . 1 Loca l fishermen . 2 1

Ju l y .

Rasbora ka lochroma,
R . pauciperforata , Betta anabatoides .

Kapuas 1976 - 24 . Ma inst ream ofSungai P inoh 20—60 km up

st ream from Nangapinoh . Lat . O°27 .S long .

4S.S
'

E. Cu rrent swift ; water c lear , 24—25
°C, pH bo t tom wi th

gravel , cobb les, or large rocks. Cast nets . 22—26 Ju ly .

Crossocheilus cobitis, C. oblong us.Cvc/ocheilichthys repasson ,

Epalz eorhynchos kalopterum , Ga rra borneensis, Hampala bi

macula ta , Luciosoma setigerum , Mystaco/eucus ma rg inatus,
Osteochilus enneaporos. Pa racrossochi/us accrus, P . vitta tus,

Puntius collingwoodi, Rasbora bankanensis , R . elegans, R . myersi,

R . sarawakensis, R . volz r
'

, Schis tnatorhvnchos heterorhvnchos,

Tor tan
-

rbroides. Gastromyz on contractus (type loca l i ty) G . fas
ciatus, G. ridens (type loca l i ty ) , Nemacheihts kapuasensis (type
loca l i ty) , 111 vstus nemurus. p latypogon , G. p la ty

pogonoides. Dorvichthvs martensii. Pristolep isfascia ta , 0 sphro~

menus goramy, Mastacembelus maculatus. M . un icolor, Cho
nerhinos amabilis ( type loca l i ty) .
Kapuas 1976 -2 5 . Sunga i T ebelian , smal l forest stream 3—4 m

wide and 50 cm deep , where i t flows i nto Sunga i P i noh , 19 km

of s Nangapinoh . Lat . O°30
'

S, long . l l l
°4 5

’

E. Current moder

ate l y swi ft ; water clear , not t i n ted , 24
°C, pH bo t tom sand

or grave l wi th cobblestones, logs. Rotenone . 22 Ju l y .

Cvelocheilichthys a rmatus , Ga rra borneensis , Hampala bi

macula ta . Osteochilus enneaporos , Paracrossochilus vittatus,

Pun tius binotatus. P . Ia teristriga . Rasbo ra bankanensis , R . ele

gans . R . ennea lep is (type loca l i ty) , R . sarawakensis, R . volz i,

Tor tambroides, Gastromyz on contractus (type loca l i ty) , G. fas
ciatus , Homa lop tera nebulosa . Aca nthopsoides g racilis, Ne

macheilus selangoricus , Nemacheilus kapuasensis (type local i
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ty) , Mystus nemurus, Hemirhamphodon phaiosoma , Doryichthys

martensii, Mastacembelus maculatus, M . unicolor.

Kapuas 1976 -26 . Sungai Sekumpai, a sma l l forest stream 3

4 m wide and 50 cm deep , where i t flows in to Sungai P i noh ,

19 km S ofNangapinoh . Lat . O
°
3Z

’

S, long . Water

clear, 25
°C, pH Ro tenone. 22 Ju l y .

Paracrossochilus vittatus, Rasbora elegans, R . ennealep is ( type

loca l i ty) R . sarawakensis, Gastromyz onfasciatus, Homaloptera
nebulosa , Nemacheilus kapuasensis (type loca l i ty) , Silurichthys

hasselti, Hemirhamphodon phaiosoma .

Kapuas 1976 -27 (Fig . 3c) . Rocky channel i n mainst ream of

Sungai P inoh , 3 7 km S of Nangapi noh . Lat . long .

l l l
°
40

'

E. Cu rren t swift ; water clear, 25
°C, pH Ro tenone,

cast net . 24 Ju l y .

Barilius borneensis (type loca l i ty) , Crossocheilus cobitis, C.

oblongas, Epalz eorhynchos kalop terum, Hampala macro/ep i

dota , Mystacoleucus marginatus, Osteochilus enneaporos , 0 .

microcepha lus , Paracrossochilus vitta tus, Puntius collingwoodi,

Rasbora bankanensis, Rasbora cf. ennealep is, Schisma torhyn

chos heterorhynchos, Gyrinocheilus pustulosus. Gastromyz on

contractus (type loca l i ty) , G. fasciatus, Homa lop tera nebulosa ,

H . ophiolep is, H . stephensoni, H . z ollingeri, Botia reversa ( type

local i ty) , Nemacheilus maculiceps (type loca l i ty) , Nemacheilus

kapuasensis, Leiocassis micropogon , Mystus nemurus, Glypto

thoraxp latypogon , Pristolep isfasciata , Mastacembelus unicolor.

Kapuas 1976-28. Sma l l fores ted streams flowing in to Sungai

Pi noh near v i l lage ofR ibang-Rabing, abou t 5 5 km SSE ofNan
gapinoh and 2 km NEofKotabahru . Lat . O°47

'

S,
long . 1 l 1°33

'

E.

Push net ; most fishes caugh t by vi l lagers using herbigenous

ichthyocides. 24 Ju l y .

Cyclocheilichthys apogon , Osteochilus kappen ii, Rasbora ban

kanensis , R . sarawakensis, Leiocassis m icropogon , Mystus ne

murus, Kryp top terus sp . ,
Doryichthys martensii, Pristolep is/as

cia la , M astacembelus macula tus , M . notop h tha lmus ( t ype

loca l i ty) .
Kapuas 1976 -29 (Fig . 3a) . Rocky channe l i n mainstream of

Sungai P i noh a t Nanga Sa ian
,
4 5 km S of Nangapi noh . Lat .

O
°
43

’

S, long . Cu rrent modera te; water t i nted dark
brown ,

25
°C, pH 7 . Rotenone . 26 Ju l y .

Crossocheilus cobitis, Epalz eorhynchos kalop terum , Osteo

ch ilas enneaporos, 0 . m icrocep halus, Paracrossochilus aceras,
P . vittatus, Rasbora bankanensis, Schismatorhynchos hetero
rhynchos, Tor tambroides, Homaloptera nebulosa , H . stephen
soni, H . z ol/ingeri, Acantophtha lmus oblongus. Boz ia macra

cantha , Nemacheilus maculiceps, Nemacheilus kapuasensis,
Va illantella maossi, Mysl as nemurus, M . wyckii, Kryp top terus

minor (type loca l i ty) , Doryichthys ma rtensii, Osphromenus go
ramy, Mastacembelus un icolor.

Kapuas 1976 -30 . Sungai Tamang, sma l l forested st ream wi th

rocky bot tom flowing into Sunga i P i noh opposi te mou t h of

Sunga i Kelawa i . Lat . and long . uncerta in due to i rreconci lable
map sources, approx . O

°
3 S

'

S, 1 1 1
°
44

’

E. 26 Ju ly .

Cyclocheilichthys a rmatus, Luciosoma setigerum , Paracros

sochilus vittatus, Pun tius lateristriga , Rasbora volz i, Rasbora

sp . , Tor tambra. Gastromyz onfasciatus, Homalop tera nebulosa ,

H . orthogon iata , Hypergastromyz on hum ilis (type loca l i ty) ,
Mystus nemurus, Glyp tothorax p latypogon , Clarias leiacanthus,

Hemirhamphodon pha iosoma , Betta anabatoides , Channa ori

en talis, Mastacembelus macula tus .

Kapuas 1976 -3 1 (Fig . 3d) . Bar i n mouth of Sungai Me l awi at

17

Si n tang . Lat . O
°
3S

’

S
,
long . 1 l 1°29’E. Bo t tom gent ly slop ing, fine

sand to coarse gravel . Sei ne a t night . 29 Ju l y .

Crossocheilus cobitis, C. oblongus, Dangila ocellata , Lucio

soma sp ilop leura , Osteochilus microcephalus, Puntius bra

moides, Rasbora bankanensis. R . borneensis, R . myersi, R . tri

lineata , Bagarias yarrelli. Akysis pseudobagarius (type loca l i ty) ,
Clarias leiacanthus, Paradoxodacna p iratica (type loca l i ty) .
Kapuas 1976-32 (Fig . 20 , d) . Danau Piam near Ketungau

,
38

km NNE of S i ntang . Lat . long . Wa ter

26
°C, pH —6 . Sei ne, cast net , ro tenone . 5—6 August .

Cyclocheilichthys a rmatus, C. janthochir, Lep tobarbus mela

nopterus, Osteochilus sp ilurus, Oxygaster hypophthalmus, 0 . oxy

gastroides , Pectenocypris ba laena (type loca l i ty) , Puntius lin
eatus, P . rhomboocellatus , Rasbora dorsiocellata , R . myersi, R .

pauciperfora ta , R . subtilis (type loca l i ty) , Homa lop tera stephen
son i, Lep idocephalichthys pristes, M vstus micracanthus, Ompok

eugeneia tus , Pseudeutrop ius brachypop terus. P . moo/enburghae,

Xenentodon canciloides, Betta dim idiata (type loca l i ty) , Sphae
richthys vaillan ti, Trichogaster leerii. Channa p leurophthalma,

Cynog lossus waandersi.

Kapuas 1976 -3 3 . Kapuas mai nst ream ,
Danau Mawan ,

and

Danau Bahru
”
near Kampong N i bung, abou t 100 km NE of

S i ntang and 7 km NEofSe l imbau . Lat . 0°39
’

N
,
long .

Kapuas mainstream 26
°C, pH —6 , Danau Mawan 3 3—34

°C,

pH 8 Many specimens caught by fishermen ofN ibung usi ng

cast nets and l i fe nets; sei ne at n igh t ; gi l l nets. 5—7 August .

Clupeichthys bleekeri, Lycothrissa crocodilus, Setip inna mela

nochir, Sundasalanx microps (type loca l i ty) , Amblyrhynchich

thys truncatus, Barbichthys laevis , Cyclocheilichthys heterone

ma , C . repasson , Cyc locheilichthys sp . ,
Dang ila ocella ta ,

Epalz eorhynchos ka lop terum , Hampala rnacrolep idota , Lucio

soma trinema , Osteochilus borneensis, 0 . microcepha lus, Oxy
gaster hypophtha lmus, Puntiop lites bulu, P . waandersi. Puntius

bramoides, Rasbora bankanensis, R . borneensis, R . myersi, Ras

bora sp . , Rasborichthys helfrichii, Rohteichthys m icrolep is ,

Thynnichthys poly/ep is, T . thynnoides, Acanthopsoides gracilis,

Boiia macracantha , Mystus m icracanthus , M . n ig riceps, Kryp

top terus bicirrhis , K. cryp top terus, K. Iais. K. m icronema , K.

schilbeides , Ompok hypOphtha lmus , Pseudeutrop ius brachypop

terus, P . moolenburghae, Xenentoa
’

on canciloides, Channa apo
gonoides, C. macrolep is, Paradoxodacna p iratica (type loca l i ty) ,
Toxotes microlep is, Polynemus multifi/is, Trichogaster leerii,

Helostoma temminckii, Osphronemus goramy, Macrogna thus

aculeatus. M . erythrotaen ia , Achiroides melanorhynchus, Cho

nerhinos amabilis (type loca l i ty) , C. nefastus (type loca l i ty) .
Kapuas 1976 - 34 . Kapuas mai nst ream 5 3 km W of Pu tussi

bau . Lat . long . Wa ter 26°C, pH Sei ne,

gi l l nets. 6—7 August .

Cyclocheilichthys heteronema , C. microlep is, Dangila lineata,

D . ocellata , Kalimantania lawak, Oxygaster hypophtha lmus, 0 .

oxygastroides, Puntiop lites bulu , Pun tius bramoides, Rasbora
myersi, Mystus n igriceps, Kryp top terus bicirrhis , Paradoxodacna

p ira tica (type loca l i ty) , Cynog lossus waandersi, Chonerhinos

amabilis ( type loca l i ty) , C. nefastus (type loca l i ty) .
Kapuas 1976-3 5 . Kapuas ma inst ream abou t 23 km WSW of

Putussibau . Lat . 0
°48

’

N
,
long . 1 12

°

4 5
’

E. Water 25°C, pH 7

Se i ne , gi l l nets. 8—9 August .

Notop terus borneensis, CIupeichthys bleekeri, Lycothrissa

crocodilus, Crossocheilus oblong us, Cyclocheilichthys heterone

ma , Dangila lineata, Osteochilus microcepha lus, Oxygaster hy
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Kapuas su rvey of 1976 . Habi tats. a, Sunga i P i noh at Nanga Sa ian (Kapuas 1976 b , Sunga i P i noh (Kapuas 1976 c
,
Sunga i Tawang (Kapuas

1976 (1. Kapuas ma i nst ream at S i n tang, grave l bar i n mou t h ofSunga i Me lawi at upper left (Kapuas 1976

pophtha linus, Rasbora bankanensis , Acan topsis choirohynchos,

Channa apogonoides , Chonerhinos amabilis (type loca l i ty) , C.

nefastus (type loca l i ty) .
Kapuas 1976 -36 . Kapuasma inst ream , 6 km W ofPutussi bau .

Lat . long . 1 I2
°
S2

’

E. Sei ne . 9 August .

Cvc/ochei/ichthys repassou, Epa/z eorhynchos kalopterum , 0 s

teochilus waa ndersi. Rasbora bankanensis. R . myersi, Thrys

socyp ris smaragdinus ( type loca l i ty) , Aca ntopsis choirorhynchos ,

Botia hwnenophysa , Mystus micracanthus. Chanda apogo

noides , Chonerhinos amabilis ( type loca l i ty) .

Kapuas 1976 -3 7 (Fig . 2b) . Sma l l forested st ream ,
3— 5 m wide

and 1 m deep
,
where i t flows i nto Sunga i Manda i 2—3 upst ream

from its confluence with Kapuas ma i nst ream , 17 km WSW of

Putussibau . Lat . O°4 7
’

N
, long . 1 12

°
48

'

E. Current weak , water

dark brown , turbid , 30
°C. pH 6 ; bo t tom wi th logs and leaf l i t ter .

Rotenone . 10 A ugust .

Ba rbichthys laevis, Chela maassi, Cyclocheilichthys apogon,

C. heteronema , Da r
-

ig i/a fascia ta , D . linea ta , Osteochilus ka p

pen i. 0 . m icrocephalus, 0 . sp ilurus, Oxvgaster anomalura , 0 .

hypOphtha ln Ius. Pun tius anchisporus , P . bramoides, P . endeca

na lis ( type loca l i ty) .Rasbora bankanensis, R . brittan i, R . myersi.

R . trilinea ta , Homa lop tera tweediei, Acan tophtha lmus shelfordi,
Acan thopsoides g racilis , Ba rbucea diabolica (t ype loca l i ty) , El

lopostoma mega/omycter , Nemacheilus selangoricus, Vailla n

tella euep ip tera , Al i /st irs m icraca nthus. Hem irhamphodon po

gonogna thus , Xenen todon canciloides , Pristolep isfascia ta , Betta

pugnax , Osphonemus goramy , Achiroides n
-

telanor
'

hwzchus,

Chonerhinos amabilis ( type loca l i ty ) .

Kapuas 1976 -38. Mout h of Sunga i Manda i
,
17 km WSW of

Putussibau . Lat . 0
°
48

’

N, long . 1 12
°47

'

E. Cu rrent swift , water

dark brown , sl ight ly turb id . Hook and l ine. 10 Augus t .

Kryp top terus limpok.

Kapuas 1976 - 39 . Sunga i Manda i Ketchil near its confluence

wi th Kapuas ma i nstream ,
18 km WSW of Pu tussibau . Lat .

0
°
48

’

N
,
long . 1 12°47

'

E. Ro tenone . 1 1 August .

C_vclocheilichthys repasson , Dangila fasciata , D. lineata , D.

ocellata , Osteochilus kahajanensis, 0 . m icrocephalus, 0 . waan

dersi.Oxygaster anomalura , Pun tius anchisporus, P . endecanalis

(type loca l i ty) , Rasbora bankanensis, R . brittani, R . myersi, R .

szu
-

na trona . R . trilineata , Homa lop tera tweediei, Acantophthal

mus semicinctus, A . shelfordi, Acanthopsoides gracilis, Barbucca
diabolica (type loca l i ty) , Nemacheilus selangoricus. Va illantella

euep ip tera , Leiocassis a rmatus, Mystus m icracanthus, Ompok

sabanus, Pa ra ly sis anomalop teryx (type loca l i ty) , Hemirham

phodon pogonog na thus. Xenentodon canciloides, Nandus neb

ulosus, Calamiana sp Betta dim idia ta (type loca l i ty) , Betta

pugnax. Channa lucius, Macrognathus aculea tus, Achiroides

leucorhynchus , Chonerhinos nefastus (type loca l i ty) .

Kapuas 1976 -40 . Kapuas mai nst ream near T elokabik ,
29 km

W of Pu tussi bau . Lat . long . 1 12
°40

’

E. Ro tenone. 1 1

August .

Oxygaster hypophthalmus , Puntius bramoides, Rasbora ban

kanensis. R . borneensis , R . subtilis ( type loca l i ty) , A rius melano

ch ir, Doryichthys boaja . Achiroides leucorhynchus, A . melano

rhynchus, Chonerhinos nefastus (type loca l i ty) .

Kapuas 1976 -4 1 . Oxbow Lake at Nangaemba luh wi th direct
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connect ion to Kapuas ma inst ream ; 3 1 km W of Pu tussibau .

Lat . O
°
SO

'

N,
long . 1 12

°39
’

E. Loca l fishermen . 12 August .

Lycothrissa crocodilus, Cyclocheilichthys heteronema , Oxy

gaster hypophthalmus, Rasborichthys helfrichii, Thynnichthys

Kapuas 1976 -42 . Sungai Seriang , forest t ribu ta ry of Sungai

Pa l i n , 5—10 m wide and 2 m deep , 3 7 km W ofPu tussibau and

3- 5 km up Sungai Pa l i n from Kapuas ma inst ream . Approx . la t .

long . 1 12
°
3 6

’

E. Current swift ; water clear, reddish

brown t in ted , 30
°C, pH many trees fa l len across and i n to

st ream ,
bot tom sand . Rotenone. 12 August .

Chela maassi, Crossocheilus sp . , Cyclocheilichthys apogon ,

Osteochilus intermedius, 0 . sp ilurus, 0 . triporos, Rasbora ar

gyrotaenia , R . bankanensis, R . brittan i, R . dorsiocellata , R . tri

lineata , Ba rbucea diabolica ( type loca l i ty) , Lep idocephalichthys

p ristes (type loca l i ty) , Nemacheilus selangoricus, Vaillan tella

euep ip tera , Leiocassis myersi (type loca l i ty) , Mystus micracan

thus, M . nemurus, Ompok hypophthalmus, Silurichthys phaio

soma , Parakysis anomalopteryx (type loca l i ty) , Chaca banka
nensis, Xenentodon canciloides , Calamiana sp . , Betta dimidiata

(type loca l i ty) , Betta pugnax, Trichogaster leerii, Macrognathus

aculeatus, Mastacembelusmaculatus, Achiroides leucorhynchus.

Kapuas 1976 -43 . Smal l oxbow lake comp lete ly cut ofl from

Kapuas mai nstream opposi te Empangau ,
124 km NE of S i n

tang . Lat . O°44
’

N
, long . 1 IZ°23

’

E. Water clear , dark brown , 3C
°C,

pH 6 bo t tom mud , wi th many tree branches. Ro tenone.

13 August .

Scleropagesformosus, Chela maassi, Cyclocheilichthys repas
son , Dang ila ocellata , Epalz eorhynchos ka lop terum , Osteochilus

intermedius, 0 . keppen i, 0 . microcephalus, Puntius anchisporus.

P . endecanalis (type loca l i ty) , Rasbora ag ilis , R . argyrotaen ia ,

R . brittani, R . dorsiocellata, Acanthopsoides g racilis, Mystus mi

cracanthus, M . n igriceps, Nandus nebulosus, Pristolep isfasciata ,

Betta dim idiata (type loca l i ty) , Sphaerichthys vaillanti, T richo
gaster leerii, Helostoma temm inckii, Channa stria ta .

Kapuas 1976 -44 . Sungai Tawang near Danau Pengembung .

Lat . 0
°48

’

N, long . 1 12
°
03

’

E. Cu rrent slow ; wa ter tu rbid ,
cafe

au- la i t , 26
°C pH 6 (early mo rn ing) . Loca l fishermen , cast nets

and “jerma l . 14— 15 August .

Lycothrissa crocodilus, Amblyrhynchichthys truncatus, Bal

antiocheilos melanop terus, Barbichthys laevis, Cyclocheilichthys

apogon , C. a rmatus, C. heteronema , C. m icrolep is, Dangila ocel

lata , Lep tobarbus hoevenii, Lobocheilus sp .
,
Macrochirichthys

macrochir, Osteochilus sch/egeli, Oxygaster hypophthalmus, 0 .

oxygastroides, Pun tiop lites bulu, Puntius anchisporus, Rohteich

thys microlep is, Bagrichthys hypselopterus , Mystus micracan

thus, M . nig riceps, Kryptopterus bicirrhis , K. micronema , Ompok

eugeneiatus, 0 . hypophthalmus, Pseudeutrop ius brachypop terus,

P . moolenburghae, Xenen todon canciloides , Chanda wolfiii,
Paradoxodacna p ira tica (type loca l i ty) , Polynemus multifilis,
Oxyeleotris ma rmorata,

Trichogaster leerii, Achiroides melano

rhynchus, Chonerhinos nefastus ( type loca l i ty) , Tetraodon pa
lembangensis.

Kapuas 1976 -45 . Kapuas ma i nst ream 58 km NE of S i n tang

and 1 km downst ream from Sebruang . Lat . long .

Cu rren t moderate; water very turbid ,
cafe-au- lai t ,

28
°C, pH bo t tom probably muddy , but wi th numerous large

rocks or bou lders. Ro tenone . 16 August .
Notop terus borneensis, Osteochilus microcephalus, Punito

p lites bulu, Rasbora borneensis , Botia macracantha , Lep ido

cepha lus spectrum (type loca l i ty) , Nemacheilus lactogeneus (type

19

loca l i ty) , Nemacheilus cf. long ipectora lis,
Va illantella maossi ,

Bagrichthys macrop terus, B. micranodus (type loca l i ty ) , Mystus
wyckii, Kryp top terus bicirrhis, Breitensteinia cf. insignis, Chanda
apogonoides, Toxotes microlep is.

Kapuas 1976 -46 . Sunga i Gentu , sma l l forest stream , near

where i t flows i n to Kapuas ma i nstream , 5 5 km NE of S i n tang .

Lat . 0
°
27

'

N,
long . i l l

°
49

’

E. Cu rrent swift ; water c lear , brown

ti n ted ,
25

°C, pH 6 bot tom sand
,
many trees fa l len across

st ream . Rotenone . 16 August .

Osteochilus microcepha lus, O. sp ilurus, Rasbora a rgyrotaen ia ,

R . bankanensis, R . dorsiocellata , R . trilineata , Barbucea dia

bolica ( type loca l i ty) , Va illantella euep ip tera , Leiocassis myersi

(type loca l i ty) , M vstus nemurus, Wallago leerii, Pseudeutrop ius

moo/enburghae, Hemirhamphodon pogonognathus , Xenento

don canciloides, Nandus nebulosus, Calamiana sp . ,
Betta dimid

iata (type loca l i ty) , Mastacembelus maculatus .

Kapuas 1976 -47 . Sma l l forest st ream flowing in to Kapuas

ma inst ream NE of Gunung Setunggu l , 5 3 km SW of S in tang

and 10 km NW of S i la t . Lat . O°24
’

N, long . 1 1 1
°

5 1
’

E. Current

moderate ly swift ; water clear, brown t inted , 26
°C, pH R0

tenone . 16 August .

Osteochilus intermedius, 0 . m icrocepha lus, 0 . sp ilurus, 0 .

waandersi. Rasbora ag ilis , R . arg vrotaen ia , R . bankanensis. R .

dorsiocellata , R . trilineata , Homa lop tera tweediei, Acan toph

tha/mus oblongas, A . sem icinctus, Barbucca diabolica (type 10

cality) , Lep idocephalichthys pristes (type loca l i ty) , Nemacheilus

selangoricus , Vaillan tella euep ip tera , Leiocassis myersi (type 10

cality) , Glyp tothorax major, Parakysis anomalop teryx (type 10

cality) , Chaca bankanensis, Xenentodon canciloides, Gymno

chanda filamen tosa , Nandus nebulosus , Pristolep is fasciata ,

Oxye/eotrisma rmorata , Brachygobiusxanthomelas, Ca laman ia

sp .
,
Betta dim idia ta (type loca l i ty) , Macrognathus aculeatus.

Mastacembelus maculatus, Achiroides melanorhynchus.

Kapuas 1976 -48. Kapuas mainst ream opposi te S i lat , rocky

area on left bank . Lat . long . 1 1 1
°47

'

E. Cu rrent swift ;
water v ery turbid , cafe-au- la i t

,
30

°C, pH Ro tenone. 17 Au

gust

Lep idocephalus spectrum (type loca l i ty) , Bagroides melap te

rus, Mystus wyckfii, Hemisilurus heterorhynchos, A rius melano
ch ir, Polynemus multifilis, Achiroides melanorhynchus, Cyno

g lossas waandersi, Chonerhinos modestus .

Kapuas 1976 -49 . Sunga i Djen tawang , forest st ream 5— 10 m

wide and 3—4 m deep near Ketungau 37—38 km NNEofSin tang .

Lat . 0
°
23

’

N
, long . Cu rrent swift ; water c lear , dark

brown , 30
°C, pH 6 . Rotenone . 17 August .

Ba lan tiocheilos melanopterus, Cyclocheilichthys a rmatus , C.

heteronema , C. janthochir, Dang ila ocella ta , Lep tobarbus hoev

enii, L . melanop terus, Luciosoma trinema , Macrochirichthys

macrochir, Osteochilusmelanop leura , 0 . triporos. Oxygaster hv

pophtha lmus, 0 . oxygastroides, Puntiop lites bulu , Thynnichthvs

po/ylep is, Bagrichthys micranodus ( type loca l i ty) , Chanda mac
rolep is .

Kapuas 1976 - 50 . Rocky ledge i n m iddle of Sunga i Melawi

near confluence with Kapuas ma i nst ream , abou t km up

st ream from S i ntang . Lat . long . 1 1 1
°28

’

E. Cu rrent

swift ; water c lear or sl ight ly turbid , dark brown . Ro tenone . 18

August .

Luciosoma sp ilop leura , Rasbora borneensis,
Homalop tera

Ophiolep is , Lep idocepha lus spectrum (type local i ty) , Nema

cheilus maculiceps (t ype loca l i ty) , Va illan tella maassi. M Vstus

wyckii, Chanda apogonoides, Achiroides melanorhvnchus.



Kapuas 1976-5 1 . Sma l l forest st ream , 3— 5 m wide and 50 cm

deep , abou t 1 km up Sunga i Tajan from Taj an , 87 km E of

Pontianak . Lat . O
°
O2

’

S, long . 1 IG
°
G7

'

E. Current sluggish ; water

moderatel y tu rbid , dark brown , 28
°C, pH bo t tom mud,

wi th leaf l i t ter and logs. Rotenone . 22 August .

Eirmotus octoz ona . Osteochilus sp ilurus , Rasbora agilis, R .

argyrotaenia , R . bankanensis , R . dorsiocellata , R . dusonensis,

Acan tophtha lmus semicinctus , A . superbus (type loca l i ty) , Acan

thopsoides g racilis, Nemacheilus selangoricus, Mystus micra

canthus, C[a rias melanoderma , Hemirhamphodon pogono

gnathus, Xenentodon canciloides, Doryichthys deokha toides,

Nandus nebulosus , Oxye/eotris urophthalmoides, Pseudogobius

sp . , Betta dimidiata ( type local i ty) , Betta pugnax, Parosphro

menus deissneri, Trichigaster leerii, Channa Iucius, Macrogna

thus aculea tus, Mastacembelus macula tus. Tetraodon palem

bangensis .

Kapuas 1976 -52 . Pon t ianak fish market . Specimens from a

si ngle catch , said to be from Sunga i Kapuas Ketchil . 23 August .

Setipinna melanochir, Cosmochilusfa lcifer, Chanda wolfiii.
Kapuas 1976 -53 . Market a t Kampong Djungkat (near mouth

ofSungai KapuasKetchil , 17 km WNW ofPon tianak ) . 13 Ju l y .

Coilia coomansi, A tnblyrhynchichthys trunca tus.

Kapuas 1976 - 54 . Kapuas mainst ream and Sungai Ketungau

near Ketungau . Obta i ned from loca l fishermen by fisheri es of

ficer Ponejo . July—August .

H imantura sigmfer (type loca l i ty) , A h
-

zblyrhynchichthys trun

ca tus, C_vclocheilichthys m icrolep is, Achiro ides melanorhynchus,

Cynog lossus kapuasensis .

Kapuas 1976 -5 5 . Kapuas mainst ream a t Sel imbau
, 92 km

NE of S i n tang . Lat . long . 1 12
°O7

'

E. Water turbid ,

26
°C

, pH Dip net t i ng a t n ight wi th flash l igh t from float i ng

house . 4 August .

Crossocheilus oblongus, Rasbora bankanensis, R . borneensis,

R . sp . , Kryp top terus minor (type loca l i ty) , K. Iais. Achiroides

melanorhvnchus .

SYSTEMAT IC ACCOUNT

T he present account inc ludes a l l species of freshwater fishes

known from weste rn Bo rneo or Kal imantan Barat . The on ly

o t her region of Bo rneo for wh ich a monograph ic study of the

freshwater ich thyofauna is ava i lable is nort heastern Bo rneo (In

ger and Ch i n I n recent years materia l has been co l lected

from the Rej ang and Baram basi ns wh ich shou l d provide the

basis for a reasonably comprehensiv e repo rt on the freshwater

fishes ofnort hern Bo rneo or Sarawak . The fishes ofeastern and

sou thern Bo rneo (Kal imantan Timor and Sela tan ) hav e not been

suffi cient ly co l lected to make a modern synthesis wort hwh i le ;
they are known ch iefly th rough the researches ofB leeker, Vai l

lant and Popta Thus the present work requ i res

two sequels to provide a reasonably thorough systemat ic ac

count of the freshwater fishes of the en t i re island ofBorn eo : one

on the fishes of no rthern Borneo. for wh ich a great dea l of

materia l has been co l lected and is deposi ted in No rth Ameri can
m useum s; and one on sou thern and eastern Bo rneo , for which

ex tensi ve fie ld su rv eys need to be conducted i n areas st i l l poorly

known or completel y unexplored ich thyo logica l ly .

Wh i le i t has not been possi ble for me to provide an accoun t

of the freshwater fishes of all of Bo rneo , western Bo rneo is

ichthyo logica l l y the richest pa rt of the island and probably ln
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cludes at least ha l fofa l l Bornean freshwater fish spec ies. I have
exam i ned western Bo rnean mate ria l of a lmost every species
reported or known from there, and the basis for i nclu s ion of

each species is indicated clearly . Some species have been in

correct ly reported from western Bo rneo by previous au thors; I

have a ttempted to co rrect a l l such errors by exam in ing and re
ident i fy ing the actua l specimens i nvo l ved . Type specimens of

many species have been exam i ned in order to veri fy iden tifi

cat ions, and a great deal of ex tra l im i ta l materi a l has been ex

amined to d ifferentia te species, i nvest igate systemat ic problems
including geograph i ca l va riat ion , and verify distri but ions.

Before proceeding to the factua l systemat ic accounts of taxa ,
a number of features shou ld be drawn to the reader

’

s at tent ion .

CLASS IFICAT ION — The forma l taxonom i c categories u t i l i zed

herei n are mai n ly fam i l y , genus, and species. Subfam i l ies or
ot her categories are occasiona l ly discussed , especial ly when I

hav e new i nformat ion conce rn i ng thei r c lassi fica t ion or when

they are re lev ant to biogeography . Categori es above fam i l y leve l

are rarely d iscussed or employed here i n , but t here is one im

po rtant except ion I wish to emphasi ze. Th is is especia l ly rele
vant to students offish evo lut ion and distri bu t ion in sou theast

Asia , and has eflccted the sequent ia l l ist i ng offam i l ies emp loyed
herei n . Sundaland has apparent ly been the ma in evo lu t ionary

center of the laby ri nth fishes or anabantoids, or at least a very

importan t late evo lut ionary center for the group . Contrary to
Berg ( 1940) and the long-held opi n ions ofLiem ( 196 3 et

I bel ieve that the snakehead fam i l y Chann idae (formerly Ophi

cephalidae or Ophiocephalidae) and the pi ke- l ike fam i l y Lucio

cephalidae are i ntegral pa rts ofthe anaban toid radiat ion . I have
long held th is view concern ing Luciocephalidae and discussed

i t wi th Liem on severa l occasions wh i le we were co l leagues at
Harvard ; he recent l y placed Luciocephalidae wi th in Amaban

toidea (Lauder and Liem The fu l l ex tension of the ex

traordinarily prot rusib le j aws ofLuciocephalidae, observed by
me on l iv ing specimens i n Mal aysia in 1970 and communicated

to Liem , has been repo rted by Lauder and Liem On the

other hand ,
Liem has main tai ned steadfast ly that snakeheads

are not anaban toids without proposi ng a wel l defined alternat ive
hypot hesis of their rel at ionshi ps. At the t ime ofour d iscussions
ofLuciocephalidae I had not giv en serious considera t ion to the

problem of snakehead re lat ionsh ips. Having now reviewed the

bio logy and exam i ned radiographs and osteo logica l prepara

t ions ofmany anaban toids and Chann idae, I fee l the best ava i l

able hypothesis is that snakeheads are anaban toids. T he func

t ional si gn i ficance ofthe posterior extension ofthe swim bladder

present in a l l anabantoids may be to provide an adjustable

counterpo ise to the a i rbubble i n the suprapha ryngea l respi ratory

organ (W . C . Freihofer, pers. comm ) . I predict that evidence

support ing the broad phylet ic re lat ionsh ips among anaban toids

out l i ned here wi l l accumu late i n proport ion to comparat ive ob

serv ations on t hei r mo rpho logy
,
deve lopment , physio logy , and

behavior . T he recent observat ion tha t Channa stria ta is an ora l
brooder (Ettrich 1982) is relevant . I suggest t hat th is is fu rt her

evidence of the anaban toid re la t ionships ofChan n idae, and that

deta i led observat ions ofits ora l-brooding and comparisons wi th

ora l-brood i ng in other fishes wi l l bear th is out . T he dist i nct ive

spawn ing embrace characte rist i c of numerous anaban toids ap

paren tly a lso occurs i n Channa .

A few add i t iona l comments concern ing recogn i t ion offam i l ies
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D ISTR IBUT ION .

— I nfo rmat ion on species distri bu t ion is gi ven

in the materia l exam i ned , i n summa ry descri pt ions under the

head ing Dist ribu t ions or as bri ef sta tements i n the body of the

species account , and in se lected instances, on distribut ion maps.

I n many instances ex tra l im i ta l materi a l has been exam i ned for

the express pu rpose of veri fy ing or adding to i nformat ion on

species dist ribu t ions. T he i nformat ion gi ven under the heading

Dist ribu t ion comes la rge l y from the l i terature . For Tha i land I

have consu l ted Sm i t h ( 194 5 ) and for I ndonesia Weber and de

Beaufort
’

s F ishes of the Indo-Australian A rch ipelago. I t shou ld

be no ted tha t most of the distri bu t iona l i n fo rmat ion in Weber

and de Beaufo rt canno t be veri fied by re-exam i nat ion of spec

imens because i t is based on B leeker
’

s loca l i ty records for which

documented spec imens are unava i lab le . I have t ried to u t i l i ze

t h is in format ion judic iousl y , but workers shou ld be a lert to its

short com i ngs. For many species i t seems to me that many or

most loca l i ty recordsmay be based upon m isiden tifications, and

therefore I have not attempted a summa ry statement of t he i r

distri bu t ion . The maps of species dist ri bu t ion , on the ot her

hand
, are based on i nformat ion regarded as re l iab le . Scleropages

formosus cou l d hard ly be confused with any o ther species; due
to its presumed status as an endangered species a speci al eflon

has been made to obta in a l l avai l ab le i n format ion on its dis

tribution . T he distri but ion maps ofCyclocheilichthys and Do

ryichthys are based ma in ly on i n format ion prov ided by my col

leagues Suebsin Son tirat and C . E . Dawson ,
who have revised

the species invo lved . The rest ofthe dist ri bu t ion maps are based

almost ent i re l y on materi a l exam i ned by me.

T he work ofVo lz ( 1907 ) conta ins numerous potent ia l ly va lu

able loca l i ty records of freshwater fishes i n Sumat ra . Some of

his ma teria l the ho lotype ofBagarius lica ) is deposi ted in

the Bern Natura l H isto ry Museum and perhaps e lsewhere i n

Europe , but many — perhaps most— ofhis loca l i ty records seem

to be based on si gh t iden t i ficat ions i n the fie l d . Unt i l the materia l
basis forVolz

’

s loca l i t ies can be exam i ned it seems best to ignore

t hem .

M ER IST ICAND OTHERMORPHOLOG ICAL DATA .

— Observa t ions

have been made on many genera or species-groups ex tending

in to adj acent areas ofsou theast Asia , Bu rm a , and I ndia i n effo rts

to elucidate species prob lems. For several ofthe larger and more

comp lex groups ex tensi ve meri st i c da ta , i ncluding ve rtebra l

counts obta ined from radiographs, are presented . Th is shou ld

faci l i ta te fu ture systemat ic study ofsuch diflicult groups as Ras

bora , Mystus, Kryp top terus, Mastacembelus, and others. Very

l i t t le ofsuch data has been recorded previousl y . I have not found

gi l l raker or vertebra l coun ts previously recorded for any species

ofRasbora or for most ofthe Sundaland catfishes. Some au thors

Sufi 195 6 , for Mastacembelidae) have recorded valuable

merist ic data on Asia n freshwater fishes wi thou t i nd icat i ng the

source of the specimens from which i t was taken , thus great ly

d im i n ish ing the u t i l i ty of the i r data . I n the present account the

source ofthe Specimens from which meri st ic and o ther data has

been taken is di rect ly stated or can be readi ly deduced . Data

from type specimens are i nvariably presented separate l y , rather

than lumped wi th data from non - t ypes.

REMARKS ON COUNTS AND M EASUR EMENTS — Coun ts and

measurements used herei n genera l ly are those of Hubbs and

Lagler and conform to thei r defini t ions. The standard

measure of si ze , except i n Dasyat idae,
is standard length , and

CALI FORN IA ACADEMY OF SC I ENCES

propo rt ional measurements (un less o therwise stated) are ex

pressed as t imes in standard length . The standard measure of

si ze in Dasyat idae is disc width (a t widest po i n t) . For specimens

under 100 mm , standard lengt h is given to the nearest mm ;
in specimens of 100 mm or more , to the nearest mm . Rela t i vel y

few new measurements have been used . One of t hese i s humera l

sp ine (=postcleithral process of Lundberg) length i n catfishes,

measured from base of pectora l fin sp ine to t ip of humera l

process. Body width , espec ia l ly usefu l i n catfishes, i s measured

at widest po i n t across the pectora l gi rdle. On ly a few newor

unfam i l iar counts are used , most of t hem se l f-explana tory .

T ran sdorsal sca le rows,
”
used in Cypri n idae, refers to the max

imum number of sca le rows on the anteri or pa rt of the body

ly ing dorsa l to the la tera l l i ne sca le row of e i ther si de. I find

vertebra l counts helpfu l i n vari ous groups
,
and i t i s often im

portan t to i nd icate the number of abdom i na l and caudal v er

tebrae as wel l as the to ta l number of vertebrate. I define the

div ision between abdom i na l and cauda l vertebrae as the rela

tion ship of the hema l spi nes to the ana l fin pterygiophorcs. T he

fi rst cauda l vertebra is that wi th its hema l spine posterior to the
an teriormost ana l fin pterygiophorcs. All vertebrae an terior to
t h is ( i nc luding those of the Weberi an comp lex) are abdom ina l .

This method obviousl y wi l l not work for fish wi thou t an ana l

fin
,
but I have found i t works we l l wi th a l l fish groups here i n

for wh ich vert ebra l data were taken . I n some groups, especia l ly

catfishes and mastacembclids, the vertebra l co lumn is often

anoma lous (with comp lex or mu l t ip le centra l fu s ions) . Speci

mens with abnorma l vertebra l co lum ns shou ld be om i t ted from

the data base . This is part i cu lar ly a problem i n Mastacembel

idae
,
i n wh ich fin - ray aswe l l as ve rtebra l countsmay be di storted

by abnorma l i ty wh ich may not be externa l l y eviden t . Thus, a l l

fin -ray and vertebra l counts presented herei n for Mastacem

he l i dac are based on specimens with normal vertebra l co lumns.

Dasyatidae

Dasyat idae (wh iptai led st i ngrays) comp rises abou t six genera

and 40 species. The great majori ty of the species are restri cted

to ma ri ne or marine and estua rine habi tats, but the I ndo-wes t

PacificHypolophus sephen (Forskal 17 75 ) frequent ly en ters fresh
water , somet imes ascending rivers for hundreds of ki lometers ,
and two genera— Dasya tis and H iman tura — are represented by

endem i c freshwater species. A deta i led account of sout heast

Asian freshwater Dasyat i dae is gi ven by Compagno and Roberts

A si ngle freshwater species of Himantura , discovered

during the Kapuas su rvey of 1976 , is known from western Bor

neo .

Dasyat idae appears to be the on ly fam i ly of ca rt i laginous

fishes or E lasmobranch i i present in the fresh waters ofwestern
Bo rneo . No sharks or sawfishes have been repo rted from the

Kapuas, and fishermen I in terviewed in 1976 unan imously in

dicated the i r absence.

H iman tura M ii llcr and Henle , 183 7

Himantura Mul ler and Hen le , 183 7 z400 (t ype spec ies Raja uarnak Forskal, 17 7 5 ,

by subsequen t desi gnat ion ofGarman

H imantura differs from all o ther dasyatids i n hav ing a long

slender ta i l wi thou t dorsa l or vent ra l ta i l fo lds.
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F IGUR E 4 . Himantura signifer, Kapuas 1976- 19. Le ft , 3 12 mm ma le (MNHN 198 1- 1342 , parat ype) ; righ t , 294 mm fema le (MZB 3004 , ho lo t y pe) .

Himantura signifer Compagno and Robert s, 1982

(F i gu re 4 )

Himantura signifer Com pagno and Robe rt s, 1982 13 33 ( t ype loca l i t y mou t h of
Sunga i Ketungau near Kapuas ma i nst ream ) .

MATER IAL EXAM IN ED .

— Tha i land : Chao Phrya, Nakornsawan prov . , 263 mm
d isc widt h adu l t ma le (KUMF Western Bo rneo: Kapuas 1976 -54 , 294 mm
d isc w id t h (MZB 30304 ,

ho lo t y pe) ; Kapuas 1976 - 19 . 6 : 278—382 mm d isc w id t h
48777 , MNHN 198 1- 1342 ,MZB 3005 . RMNH 28800.

USNM 229492 , parat y pes) .

A species ofHimantura wi th a re la ti vel y ova l d isc and dis

tinctiv e brown and wh i te co lorat ion : overa l l co lor of dorsa l

surfaces of disc , pe lv ic fins, and ta i l base l igh t brown or tan ;
dorsa l surface of disc and pe lv ic fins with a narrow m i l k-whi te

periphera l margin ; sides of tai l base and tai l posteri or to st i ng

m i l k-wh i te; more or less we l l defined m i l k-whi te spo ts imme

diately i n front of each eye and beh ind each spi racle; ventra l

su rfaces un i form ly pa le or whi te . Tooth rows i n upper/ lower

j aws 3 5 —4 6 . To ta l pectora l fin radia ls 109— 1 16 .

D ISTRIBUT ION .
— Westcm Borneo (Kapuas) ; tentat ive ly iden

tified from Tha i land (Chao Phrya) , Ma lay Pen insu la (Perak

and Sumatra (I ndragiri) (see Compagno and Robert s 1982 z33 6)
Apparent ly rest ri cted to fresh water .

Os teog lossidae

The bony tongue or osteoglossomorph fam i l y Osteoglossi dae

compri ses four genera , Osteog lossum and A rapa ima i n Sou th

America
,
Heterotis i n Africa , and Scleropages i n sou theast Asia

and the Aust ra l ian region .

Scleropages Gun ther, 1864

ScleropagesGun ther, 1864 z l 96 ( t y pe speciesScleropages leichardtiGun ther, 1864 ,

by monotypy) .
Delsman ia Fowler. 1934r243 ( t y pe spec ies Os teog lossum formosum Mu l ler and
Sch lege l , 1844 , by ori gi na l desi gna t ion and monotypy) .

Scleropages i ncludes two species i n theAustra l ian region (Lake

197 1) and one species i n sout heast Asi a ( inc luding western Bor

neo)

Sc leropages formosus (Mu l ler and Sch legel , 1844)
(F i gure 5 )

Osteog lossumformosum Mu l ler and Sc h lege l , ( t ype loca l i t y Bar i to R i ver) .
Scleropagesformosus Weber and de Beaufort . 19 13 : l 3 .

MATERIAL EXAM TNED .

— Westem Borneo: Kapuas 1976 - 19. 300 mm (MZB
Kapuas 1976-43 , 2 : 148—279 mm (CAS 49 182 , USNM

This southeast Asian spec ies ofScleropages is readi l y d ist i n

guished from the two species of the Aust ra l ian region by its

much larger scales , of wh ich there are on ly 2 1—24 i n a lateral

series ( i nstead of about
D ISTR IBUT ION (Fig.

— Thai land (sou t heast ) . Kampuchea

(sou thwest) . Sou thern Viet nam . Ma lay Pen insu la . Suma tra .

Bo rneo (Sarawak , Sambas, Kapuas, Bari to ,
Mahakam ) . Banka .
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F IGUR E 5 . Scleropagesformosus. Kapuas 1976-4 3 , 148 mm (CAS

Notopteridae

The osteoglossomorph fam i l y Notopteri dae or featherfin s

comp rises th ree genera
,
Papyrocranus and Xenomystus i n t rop

ica l Afri ca , Notop terus i n Ind ia and sou theast Asia .

No topterus Lacepede , 1800

No top terus Lacepede , l 8oo: l9o ( t ype spec ies Gymnotus notopterus Pal las, 1769 ,

by abso lu te tau ton ym y).
Chilala Fowler, 1934a ;244 ( t ype spec ies 111 l’SIl tS c/u

'

ta/a Ham i l ton -Buchanan , 1822 ,

by o r ig i na l des i gnat ion and abso lu te tau ton ym y).

No topterus borneensis B leeker, 185 1

Notop terus borneensis B leeker , 185 1e:43 7 ( t ype loca l i t y Sam bas).

MATERIAL EXAM INED .

— Weste rn Borneo; Kapuas 1976 - 19, 283 mm (MZB
Kapuas 1976-20 , 2: 247—248 mm (CAS 49 18 1 , MZB Kapuas 1976 -3 5 ,

329 mm (MZB Kapuas 1976 -4 5 . 17 2 mm (MZB

T he sou theast Asian species ofNotopterus are poorly known ;
the enti re genus wi l l have to be revised before they can be

- 3 0
°

S c le ropage s fo rmosu s

10
°

l I 1

F IGURE 6 . Scleropagesf ormosus . Geograph ica l d istri bu t ion .

properly ident i fied and the i r d istri bu t ions worked out . There
seems to be only one species in western Bo rneo .

C lupeidae

Apparen tl y on ly two species of herri ngs occur i n the fresh

waters ofwestern Borneo , CIupeichthys bleekeri and Clupeoides
hypselosoma . Bo t h be long to Pellonulinae

,
a predom inant ly

freshwater subfam i l y wi th endem i c spec ies or genera i n ma in

land sou t heast Asia , sou thern Ind ia and Sri Lanka , Madagascar ,
sou theast A fri ca , and trop ica l west A frica ( inc luding the Za i re
or Congo basi n , where the subfam i l y is most d iverse) .

Clupeichthys B leeker, 185 5

Clupeichthys B leeker , 185 5b3274 ( t y pe spec ies Clupeichthys goniognathus B leeker
185 5 , by monotypy).

Dist ingu ished from a l l o ther clupeid genera in sout heast Asia

by having a divided ana l fin . Two spec ies known
,
bot h appar

ent ly rest ri cted to fresh water .

Clupeichthys bleekeri differs from C. gon iognathus, its on ly

congener
,
i n lack ing a dusky longi tud ina l st ri pe on the body and

hav ing a somewhat longer pectora l ax i l lary sca le (T . Wongra

tana , pers. comm ) .

D ISTR IBUT ION — Bo rneo (Kapuas, Pamangkat i n southern

Bo rneo; T . Wongratana,
pers. comm . )

Clupeichthys bleekeri Hardenberg, 1936

(F i gure 7)

Clupcoides pseudopterus Va i l lan t , l 893 : 100 (nec B leeker, 1852 ; Kapuas, Knapei) .
Clupeichthys goniognathus Vai l lan t . (nec B leeker. 185 5 ; Kapuas) .
Corica (Cluper

'

cl-Ithys) goniogna thus Weber and de Beaufort , (pro partc :

fig. 2 1 , Kapuas
Clupeichthys bleekeri Hardenberg. ( t ype loca l i t y m iddle cou rse ofKa
puasL

MATER IAL EXAM INED. — Western Bo rneo: Kapuas 1976 -9 , 28: —6 10 mm
(CAS 49 183 , MZB Kapuas 1976—14 . 4 1: mm (AMNH 48878,

BMNH 1979 . 3 .2 l . 145— 152 , FMNH 94 193 , MZB Kapuas 1976 - 15 , 28:

mm (CAS 49508, IRSNB 19726 , MNHN 1982 -6 50 , MZB Ka

puas 1976 -22 . 13 : 5 2 2—60 8 mm (MZB 30 14 . ROM Kapuas 1976 -33 , 9:

—4o. l mm (MZB 30 15 , UMMZ Kapuas 1976 -3 5 , 34 : mm
(CAS 49 184 . MZB 30 16 , USNM Kapuas bas i n . Mendalan R i ver.
mm (ZMA Kapuas basi n , Poetoes S i bau , 2 mm (ZMA
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F IGURE 7 .

Clupeoides B leeker, 185 1

Clupeoides B leeker , 185 1c:274 ( t ype spec ies CIupeoides borneensis B leeker , 185 1 ,
by mono typy) .

Clupeoides hypselosoma B leeker , 1866

(F i gure 8)

Clupeoides hypselosoma B leeker , 1866b1293 ( t ype local i t y Bandjermassing, i n

Clupea (CIupeoides) potamop/u
'

lus B leeker, 1866 (proposed as subst i tu te
name for CIupeoides hype/osoma . regarded as preoccup ied by Harengu la (or
Clupea) hypselosoma B leeker , See W h i tehead et al.

MAT ERIAL EXAMINED.
—Westem Borneo: Kapuas 1976 -42 , mm (MZB

Sou the rn Bo rneo: Bandjermassing, mm (BMNH 57 mm to ta l
lengt h , ho lo t y pe) .

F IGURE 8.

25

Clupeichthys b/eekeri. Kapuas 1976- 14 , mm (BMNH drawn by T . Wongratana) .

Th is species previously was known on ly from the ho lo type;
ident ificat ion ofthe si ngle specimen obta ined in 1976 wasmade

by T . Wongratana . For a redescript ion of the ho lo type see

Wh i tehead et al . ( 1966 z74) .

D ISTR IBUT ION .

— B0m eo (Kapuas, Ba ri to) .

Engraulidae

The Engrau l idae (comprising the anchovies) is represented by
two freshwater species i n western Borneo: Lycothrissa crocodilus

and Setip inna melanochir. Addi t ional species, such as Coilia

coomansi Hardenberg , 1934 and Setip inna breviceps (Cantor

1850) evident ly occur i n the mou th and lower reaches of the

Kapuas R iv er but are not actua l ly known from freshwater hab

itats and are therefore exc luded from the present account .

Clupeoides hypselosoma . Bandjermassing, mm (BMNH ho lo t ype) .
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F IGUR E 9 . Lycothrissa crocodilus. Kapuas 1976-4 1 , 147 mm (MZB

Lycothrissa G unther , 1868 D ISTR IBUT ION .

— Tha i land . Sumatra (Banjuasi n ,
Pa lembang ,

D
'

ambi Bo rneo Ka uas. Sinkawan Ba ri to
c othrisssa Gun t her . 18683 85 . 399 ( t y pe spec ies Eng raulis crocodilus B leeker .

“1 p g “

185 1 . by monotypy) .
0

Setipinna Swa i nson , 1839
Lycothrissa rs d ist inguished from a l l other southeast Asian

engrau lids by its en larged can in iform jaw teeth . A single spec ies, Setipinna Swa i nson . 292 ( t ype spec ies Setip inna mega /um Swa i nson

rest ri cted to fresh water
1839=Clupea phasa Ham i l ton -Buc hanan , 1822 , by subsequen t desi gnation of
Swai n 1882 280: see Wh i tehead et al. 1966 z l 28) .

Tc/am G iin ther. 18680 2400 ( t y pe spec ies Clupea tclara Ham i l ton -Buchanan
Lycothrissa crocod i lus (B leeker , 185 I) 1822=Clupea phasa Ham i l ton -Buchanan , 1822 , by abso lute tau to nym y) .

(F i gu re 9 ) Heterothrissa G
'

L
‘

In ther. 18680 385 , 40 1 ( t ype spec ies Eng raulis breviceps Can tor ,
1850 . by mono typy ) .

Eng raulrs crocodi lus B leeker , 185 1a : 15 ( t y pe loca l i t y Banjermassl ng . In fluv rrs

L I'cothrissa crocodilus B leeker , 1866
Setipinna melanochir (B leeker , 1849)

MATER IAL EXAM INED .

— Western Borneo : Kapuas 1976 - 14 , 4 : 936 —148 mm
(fi gure 10 )

(CAS 49 185 . MZB Kapuas 1976 - 15 . 14 1 mm (MZB Kapuas 1976
19. 144 mm (MZB Kapuas 1976 1 17—17 2 mm (AMNH 48879 . MZB Engra Ir/is melanochir B leeker . 1849 z l 3 ( t y pe loca l i t y i n Freto madurae prope
3022 , USNM Kapuas 1976 -3 5 , 1 19 mm (MZB Kapuas 1976 -4 1 , Kamma l cl
14 7 mm (MZB Kapuas 1976 -44 , 1 17— 170 mm (MZB 302 5 , USNM Coilia melanochir B leeker . 1855 z4 18 .

2 099 1 l ) . Setipinna melanochir B leeker . 1866

F IGURE 10 . Setip inna melanochir. Gu l f ofThailand , 15 3 mm (BMNH drawn by T. Wongratana) .
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F IGUR E 1 1 .

MATER IAL EXAMINED .

— Westem Borneo : Kapuas 1976-33 , 159 mm (MZB
Kapuas 1976-52 . 10 1 mm (MZB

D ISTRIBUT ION .

— W ide ly distri bu ted in brackish and fresh water

i n Thai land
,
Ma lay Pen insu la , Sumatra , and Java .

Sundasalangidae

Al though first co l lected in theKapuasR iver byMauri ceChaper

in 1890 , and more recent ly in theMekong R iver a long the Tha i

Laos border and i n the Ma lay Peninsu la , these m inute t rans

parent fishcs were not recogn i zed as taxonom i ca l l y d ist i nct unt i l

my study ofKapuas specimens demonst ra ted that they are sex

ually mature and const i tu te a separate fam i ly re la ted to the east

Asian noodlefishes or Sa langidae (Roberts 198 1 ,
W i th both sexes ri pe at mm , the largest known specimen

on ly mm
, Sundasalangidae are by far the sma l lest known

salmon iforms. They difler from adu l t Sa langidae i n having a

median pectora l gi rdle, pectora l fins wi thou t segmented rays,
hypobranchials 1

- 3 evident ly fused to basibranchials 1—3 in

stead of separa te,
pe lv ic fins wi th 5 instead of 7 rays, adipose

fin absent , ma les withou t ana l sca les or en larged ana l fin , and

to ta l vertebrae on ly 37—4 3 (versus 48 A deta i led account

ofthe ske leta l anatomy and systemat ics ofSundasalangidae and

Sa langidae has been publ ished (Roberts

The fam i ly comprises a si ngle genus wi th two or more species

from Thai land , the Ma lay Pen insu la , and Borneo .

Sundasalanx Roberts, 1981

Sundasa lanx Robert s, 198 1 :297 ( t ype spec iesSundasalanxp raecox Robert s. 198 l ,
by or ig i na l descri pt ion ) .

Sundasalanx microps Robert s, 198 1

(F i gu re 1 1)

Sundasalanx microps Roberts, ( t y pe loca l i t y Kapuas R i ver ma i nst ream
at Kam pong N i bung, abou t 7 km NE of Se l im bau) .

MATER IAL EXAM INED .

— Weste rn Bo rneo: Kapuas 1976-3 3 , 3 5 : mm
(CAS 44220 , MZB 3000—300 1 , USNM 227793 , ho lo t y pe and parat ypes) .

D ISTR IBUT ION .

— Sundasalanx m icrops is repo rted on ly from

the Kapuas, but fu rther study may show that i t is more. widel y

dist ribu ted . Sundasalanx ( i ncluding undeterm i ned species) a lso

occurs in the Ma lay Pen insu l a and Mekong basi n but is not yet

known from Sumatra .

Sundasalanx sp . undet .

?Be/one caudimacu/a ta Va i l lan t , 10—1 12 , pl . 2 , fig . 4 (Kapuas) .
Sundasalanx sp. undet . Robe rts,

27

Sundasalanx microps . Kapuas 1976 -33 ,
mm (CAS 44220 , parat ype) .

MATER IAL EXAM I NE D.
—Western Borneo : Kapuas. 27 : 18 8 mm (MNHN

189 1

A l though these specimens were presumably co l lected near the
type loca l i ty of S. microps (see Roberts they have

much larger eyes, fewer max i l la ry teeth ,
and perhaps sl igh t ly

more vertebrae (abou t 42—4 5 i nstead of 4 1

Cypr in idae

Cyprinidae, comprising the ca rps or m i nnows, is the dom i

nant fam i l y offreshwater fishes in Asia and includesmore genera

and species than any other fam i ly of freshwater fishes . Abou t

one- t h i rd of a l l freshwater fishes i n western Bo rneo be long to

th is fam i l y . Many genera and most species found i n western

Bo rneo are endem i c to sou theast Asia , and many species are

known on ly from Sundaland or the Kapuas basi n . A ll cypri n ids

have toot h less ora l j aws but we l l - too t hed pha ryngea l j aws with

1—3 rows of large teeth . Desp i te l ack of j aw teet h , diversi ty of

feeding habi ts is very great . Among the new cypri n ids discovered

in the Kapuas i n 1976 are Thryssocypris smaragdinus, an in

sectiv orous new genus and species that looks remarkably l i ke

an anchovy ,
and Pectenocypris balaena . a smal l phytoplank

tonophage with over 200 gi l l rakers on its first gi l l arch .

Albulichthys B leeker, 1859

Albulichthys B leeker , l 859a : 1 5 3 ( t y pe spec ies SI'stomus a lbuloides B leeker, 1855 ,

by monotypy) .

A lbulichthys, wi th a sma l l mou th and numerous tubercu la te

gi l l rakers form ing a complex la tt i ce-work , seems closely re la ted

to Amblyrhynchichthys, Kalimantan ia , and Puntiop lites (see ac

counts of t hese genera below) . I t differs most obv iousl y from

these genera in its rounded and re lat i ve ly e longate snout , terete

body form ,
and relat i ve l y sma l l dorsa l and anal fins. Body sub

cyl indrical
, snou t obtusel y rounded . Hya l i ne eyel id very we l l

dev e loped . Sma l l rostra l and max i l la ry barbe ls present . Latera l

l i ne complete . Sca les in la teral series 36—38, predorsa l sca les 14 ,

transdorsal sca les 1 1 , circumpeduncular sca les 16 . Sca les wi th

6— 1 1 para l le l radi i . Do rsal fin wi th last simple ray very slender ,
a lmost flex ible, very weakly serrated ; branched dorsa l-fin rays

8; branched ana l-fin rays 5 . Pectora l-fin rays 17— 19, pe lv ic 10 .

An elongate pel v ic ax i l la ry sca le . Pha ryngea l teeth compressed

wi th longi tud i na l ly grooved mast i ca tory surface ,

(Weber and de Beaufort Chevey 1932 , fig . Tota l

gi l l rakers on first arch Vertebrae 22+ (th ree

Kapuas specimens) .

A si ngle species restri cted to sou t heast Asia .



F IGURE 12 .

Albulichthys albuloides (B leeker, 185 5 )
(F i gu re 12 )

Svstomus a lbuloides B leeker , l 85 5dz425 ( t y pe loca l i t y Pon t ianak , i n flum i ne

Albulichthys albuloides B leeker , 18600 2306 .

Albulichthys KrempfiPe l legrin and Chevey , 19273 04 ( t ype loca l i t y Pnom -Pen h ):
Chevey , 1932 z26 , pl . 6 .

MATER IAL EXAM INED .

— Wcstem Borneo : Kapuas 1976 -5 2 6 : mm
(CAS MZB 3028. USNM

Pel legrin and Chevey ( 1927 ) and Chevey ( 1932 ) dist i ngu ished

the i r Mekong basi n A . krempfi from A . a lbuloides on the bas i s

of its hav ing a larger eye , more t runca te snout , dorsa l fin less

eleva ted , last simple dorsa l -fin ray more feebly ossified , cauda l

peduncle more slender , and caudal -fin lobes more rounded . I t

wou ld appear that these supposed differenceswere deduced from

the only publ ished figure ofA . albuloides (B leeker 1863 , repro

duced by Weber and dc Beaufort 19 16 ,
fig . 47 ) rather than on

actua l specimens ofA . albuloides from I ndonesi a . Th is figure

port rays the snou t too sharp and dorsa l fin too h igh . T he o ther

F IGURE 13 .

CALI FORN IA ACADEMY OF SC IENCES

Albulichthys albuloides. Kapuas 1976-52 , mm (CAS

diflerences a lso seem to be non -ex istent or insign ificant . Kapuas

specimens ofA . a lbuloides agree very we l l wi th the descript ions
and both figures ofA . krempfi and I conc lude they are the same
species .

D ISTR IBUT ION .

— Laos, Viet nam , Kampuchea (Mekong basi n ,

Ton le Sap) , Thai land (Mekong, Chao Phrya; Sm i th Su

matra (Pa lembang) . Borneo (Kapuas, Kahaj an , Bari to?)

Amblyrhynchichthys B leeker, 1859

A rirbIIr hyme/richthys B leeker. 1859a : 153 ( t y pe spec ies Ba rbus truncatus B leeker ,
185 1 , by monotypy) .

This mono typ ic genus and species is immediatel y recogn ized

by its b lunt , concave snou t ; anteriorl y si tuated nostri ls; and

sma l l , d ist i nct ivel y shaped jaws. Hya l ine eye l i d we l l deve loped .

G i l l membranes broadly jo i ned to flat , broad isthmus. Last

simple dorsa l -fin ray snou t and serrate, branched dorsa l-fin rays

9 . Branched ana l-fin rays 5 . Latera l l i ne complete. Sca les wi th

st rongly convergent radi i latera l sca le series 36 ; predorsa l sca les

Amb/yrhynchichthys t runcaras. Kapuas, Bunu t (after Weber and de Beau fort 19 16 ,
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F IGURE 15 .

of lower jaw . Upper and lower ho rny j aw sheaths absent or

rudimenta ry . Ora l roof covered wi th la rge wrinkled fo lds or

p leats, the largest longi tud ina l l y med ian , the o thers a rranged at

va ry ing angles. Pha ryngea l roof st rongly arched , the apex of the

arch form i ng a steep ,
na rrow , median longi tudina l groove and

its eav es a pai r of a lmost vert i ca l l y oriented , th ickened latera l

pads or cush ions opposed to the raker bea ring port ions of the

gi l l arches. Each latera l pha ryngea l pad wi th abou t ei gh t elevated
longtudinal rows of fingerlike papi l lae or fimbriae . I n sma l ler

specimens the fimbriae are simple and sim i lar i n s i ze and shape

to the un i form ly d istri bu ted fimbriae on the median pha ryngea l
cush ion ofDangila . In the la rgest specimens exam i ned (to 193

mm ) , the fimbriae are mult ifid , each wi t h 5—6 fingerlike pro

jections wh ich may themsel ves bea r m i nu te project ions .

Tota l gi l l rakers on fi rst arch 36—48, t hei r number apparent ly

subject to l i t t le or no i ncrease with i n si ze range of spec imens

exam ined . Rakers modera tel y large and fleshy , wi th numerous

sma l l fimbriate project ions, those of successi ve arches i nter

posi ng to form a h igh ly comp lex la tt i ce-work somewhat sim i lar

to that ofthe A lbulr
'

chthys—Puntiop lites group ofsou theast Asi an

cypri n ids.

Latera l l i ne comp lete . Sca les wi th moderate ly numerous par

a l lel rad i i ; la tera l sca les 36- 38, transdorsa1 1 1 , predorsa1 13— 14 .

Last simple dorsa l-fin ray non
-serrate

,
branched dorsa l -fin rays

8 . Branched anal -fin rays 5 . Pharyngea l teeth Body

si lvery . M iddle and dorsa l fin wi th d iagonal black band , upper

and lower caudal-fin lobes wi th longitudina l submargina l b lack

bands. Vertebrae 23+ 1 (two Kapuas specimens) . A si ngle

species is recogn ized .

Barbichthys laevis (Va lenciennes, 1842 )

Ba rbus laevis Va lenc ien nes in Cuv ier and Va lenc ien nes, 1842 z l 92 ( t y pe loca l i t y
B u i ten z o rg and Sarayev i, Java) .

Ba rbus brachynemus B leeker , ( t y pe loca l i t y Surabaya, i n flum i ne Ka l i
mas). See B leeker 18600 1209 .

Ba rbus gobioides B leeker , 1852d: 592 ( t ype loca l i t y Pa lem bang , i n fluv iis) . See
B leeker

Barbichthys laevis B leeker. 1859 11 14 7 ; 18600 z209 .

Barbichthys laevis v ar . suma tt'anus Vo l z ,
Barbichthys nit idus Sauvage . ( t y pe loca l i t y lndo-Ch i ne).
Barbichthys laevis nitidus Banarescu , 1980 z98.

MATER IAL EXAM INED .

— Ma lay Pen i nsu la: Perak . Chenderoh Darn , 5 : 138— 193

mm (CAS -SU Weste rn Bo rneo : Kapuas 19 76 - 19 , 5 : 990 —137 mm (CAS
49 189 . MZB 3038 , USNM Kapuas 1976 - 20 . mm (MZB
Kapuas 1976 -33 , 106 mm (MZB Kapuas 1976 -3 7 , 1 10 mm (MZB
Kapuas 1976 -44 . 1 10 mm (MZB

CALIFORN IA ACADEMY OF SC IENCES

Barilius borneensis . Kapuas 1976-27 , mm (MZB 3043 ,
ho lo t y pe) .

D ISTR IBUT ION — Tha i land (Mekong , Chao Phrya, Patan i) .

Ma lay Pen insu la . Sumatra (Lampong, Pangahuang, Lahat , Pa

lembang, Kwantan R . , Kampar R . ,
I ndragi ri

,
Djambi ) . Borneo

(Kapuas, Bari to , Mahakam ) . Java (Batav ia , Tangerong, Ran

kasbetong, Lebak , Bu i tenzorg , Parongkalong, Brantas R . , Sura

baya , Gempal) .

Barilius Ham i l ton-Buchanan , 1822

Ba rillas Ham i l ton -Buchanan , l 822: 266 , 384 ( t y pe spec iesCt'prinus barila Ham
i l ton -Buchanan , 1822 , by subsequen t desi gnat ion of B leeker , 186 3bz203 ) .

OpsariusMcClelland. 4 13 ( t ype spec ies Cyprinus (B0 ri/ius) ba rf/0 Ham
i l ton -Buchanan . 1822 . by subsequen t desi gnat io n of B leeker , 186 3 z203) .

Pachystomus Hecke l , ( t y pe spec ies Cyp rinus (Barilius) shacra Ham
i l ton -Buchanan . 1822 . by subsequen t desi gnat ion ofBleeker, 1863b:203 ; preoc
cupied by Pachystomus Lat re i l le, 1809 , D i p tera) .

Opsaridium Pe ters, 1854 2783 ( t ype spec ies Leuciscus z ambez ensis Peters, 1854 ,

by monotypy).
Shacra B l ee ke r . ( t y pe spec ies Pachystomus schag ra Hec ke l ,
1843=Cyprinus (Barilius) shacra Ham i l ton -Buc hanan , 1822 , by abso lu te tau
tonymy) .

Bendelisis B leeker , 18600 14 3 1 ( t ype spec ies Cj '

p t
'ftt l ls (Barilius) bendelisis Ham

i l ton -Buc hanan . 1822 , by abso lu te tau ton ym y and monotypy) .
Bola Gun t her , ( t y pe spec ies Cttprinus (Barilius ) bola Ham i l ton -Eu
chanan . 1822 . by abso lute tau to nym y; preoccup ied by Bola Ham i l ton-Buchan
an , 1822 , Sc iaen idae) .

Ra iamas Jordan , l 9 | 9 :344 (replacemen t name for Bola G iin ther. For

cu rren t status see Howes ( 1980 ,

Sagittaharr
'

lius Fowle r , 1936 z293 ( t ype spec ies Ba rillas sa/molucius N i c ho ls and
G r iscom . 19 17 . by ori g i nal desi gna t ion and mono typy) .

A l/odanio Sm i t h , 194 5 : 100 ( t y pe spec iesDanio Sm i t h , 194 5 ,
by or ig i na l desi gnat ion and monotypy) .

Chedrus Swai nson , 1839z285 ( t ype spec ies Chedrus grayii Swainson , 1839=Cyp rinus
(Barilius) chedra Ham i l ton -Buchanan , 1822=Cyp rinus (Ba rillas) bendelisis
Ham i l ton -Buchanan . 1822 . by monotypy) .

The genus Barilius has not been repo rted previousl y from

Indonesia . A si ngle specimen of an undescri bed species was
obta ined du ring the Kapuas su rvey of 1976 .

Barilius borneensis new species

(F igure 1 5 )

HOLOTYPE . — MZB 3043 , mm . rocky c han ne l i n ma i nst ream of Sungai
P i noh . 3 7 km S ofNangapi noh (Kapuas 1976

A Barilius with sho rt rost ra l barbel but no max i l la ry barbe l ;
gi l l rakers very sho rt , 1+ 1 la tera l l i ne sca les abou t 39,
predorsa l abou t 15 , transdorsal about 15 , circumpeduncu lar

about 15 (numerous sca les m issing) ; dorsa l-fin rays i i9 , ana l-fin

rays i i i7 , pectora l-fin rays 14 , pel v ic-fin rays 8; vertebrae



ROBERTS—WESTERN BORNEO F ISHES

Ho rizonta l diameter ofeye 1 head length length ros

tra l barbe l one- th i rd of eye diameter, body depth caudal

peduncle depth Latera l l i ne slopi ng gent ly downwards be

h ind head , separated from p e lv i c-fin o rigi n by about 2 '/z and

from ana l fin by 2 sca le rows.

Tuberc les apparent ly absent on body and fin s, but wel l de

v eloped on head , especia l ly on ventra l surface of mandib le;
ventro l atera l surface ofmandib le wi th 3—4 i rregu la r longi tudina l

rows ofconica l tubercles wi th crowns lateral ly d i rected , ven tro

median surface ofmandib le with 2—3 i rregu lar longi tudina l rows

ofsim i lar but somewhat smal ler tuberc les with crowns ventra l l y

di rected ; scattered fine tuberc les near t ip of snou t .

S ide ofbody from immediate ly beh ind head to end ofcaudal

peduncle with abou t 10 m id la tera l marks, more d ist i nct ante

riorly but a l l dusky and poorly defined ; anterior 4—5 marks

vert ical ly elongate, posteri or marks becom ing progressively more

horizonta l and ind ist inct ; posterior marks superimposed on a

dusky longi tudina l st ri pe (most d ist i nct on cauda l peduncle)
ex tending abou t from a vert i ca l below dorsa l-fin origin to cau

da l-fin base. Dorsa1~fin rays darkly pigmented near d ista l margi n

of fin , fo rm i ng a sl igh t ly obl ique dark longi tudina l stri pe across

ent i re fin . Pectoral , pel v ic , and anal fins unp igmented or with

on ly a few i nconspicuous me lanophores a long some fin rays.

Cauda l fin wi th numerous fine me lanophores a long fin rays; t ip

of lower caudal fin lobe sl igh t ly darkened .

Barilius borneensis is apparent ly most sim i lar to Bariliuspon

ticulus (Sm i th , and B. nanensis Sm i th , 1945 , described

from mountai n streams i n the Mekong basi n of no rthern Thai

land . The two nom i na l Thai species B. ponticulus and B. na

nensis (probably conspecific with each o ther) have body-shape,

fin posi t ions
,
body and dorsa l-fin co lorat ion sim i la r to those of

B. borneensis but differ i n hav ing fewer scales in the la tera l seri es

(3 1—33 instead ofabout 10 i nstead ofon ly 7 branched anal

fin rays, and max i l la ry as we l l as rost ra l barbe ls present .

ETYMOLOGY .

— The name borneensis refers to the geograph ica l

origin of th is species, the on ly member ofthe genus known from

Borneo .

Che la Ham i l ton-Buchanan ,
1822

Chela Ham i l ton-Buchanan , 383 (proposed as subgenus of Cyp rinus:
t y pe spec ies Cyp rinus caclu

'

us Ham i l ton-Buchanan , 1822 . by subsequen t des
ignation of B leeker , 1863ez264 ) .

Laubuca B leeker , 1859—606 2438 ( t ype spec ies Cyp rinus laubuca Ham i l ton -Eu
chanan , 1822 , by abso lu te tau tonym y ) .

Cachius Gun t her , 18681339 ( t ype spec ies Cyp rinus cachius Ham i l ton -Buchanan .
1822 , by abso lu te tau tonym y ) .

Allochela S i las, 1958164 . 87 ( t ype Spec ies Chela /03 0 0 10 S i las, 1958, by ori g i na l
desi gnat ion ; proposed as subgenus of Chela ) .

Neochela S i las, l 958:64 , 93 ( t ype spec ies Laubuca dadybutjori [emended from
m isspe l l i ng dadiburjori] Menon , 195 2 , by o rig i na l des igna t ion and monotypy) .
Proposed as a subgenus of Chela .

Malayochela Banarescu, 1968z59 ( t y pe spec iesEustira maassiWeber and de Beau
fo rt , 19 12 , by monotypy) .

Chela , as revised by S i l as comprises 6—7 species dis

t ribu ted in the I ndian subcont inent , main land sout heast Asia

west of the Mekong basin , the Malay Peni nsu la , Sumatra , and

Borneo (S i las 1958; Banarescu

Chela maassi (Weber and dc Beaufort , 19 12 )

Chela mega/olepis Vai l lan t , 18939 1 ( i n part ; m is iden t i fied from Kapuas: see
Banarcscu 1968:6 l ) .

Haplocheilus pa nchax Va i l lan t , 1902 : 15 (Pon t ianak ; m isiden tification ) .
Chela acinaces Duncker . 1904 : 183 (M uar R i ver ; see Banarescu
Eustr

'

ra maassi Weber and de Beaufort , 19 12 25 3 1 ( t ype loca l i t y Gunung Sahilan
on Kam par R i ver , Sumat ra) .

Laubuca (Eustira) maassi Weber and dc Beau fo rt , 19 16 149 .

Chela (Allochela ) maassi S i las, 1958z9 1 .

Chela (Mala yochela ) maassi Banarescu , 1968759 .

?Gli ela (Ma layochela ) c f. maossi Korre la t , l 982 z420 (Men taya bas i n ) .

MATER IAL EXAM INED.

—Ma lay Pen i nsu la: Pahang , Tasek Bcra,
mm (CAS

Weste rn Borneo : Kapuas 1976 -7 . mm (MZB Kapuas 1976
3 7 , 3 : 28 5—34 5 mm (MZB 304 5 , ROM Kapuas 1976 -42 , 12 :

mm (CAS 49 190 , MZB 3046 , USNM Kapuas 1976 -43 , mm (MZB

D IAGNOS IS — A comparat ivel y slender-bodied Chela ,
depth

abou t wi th a dark median longi tudina l st ripe, la tera l l i ne
sca les 28—34 , predo rsal sca les 20—2 1 , and branched ana l-fin rays
10- 1 1 . Pharyngea l teeth in two rows, 4 —3 (Bana
resen I t is the on ly Chela species known from Borneo .

D ISTR IBUT ION .

— Malay Pen insu l a (Muar, Pahang) . Sumatra

(Kampar) . Borneo (Kapuas) .

Cosmochilus Sauvage
,
1878

Cosmochilus Sauvage, ( t y pe spec ies Cosmochilus harmandi Sauvage,

1878, by monotypy) .

Cosmochilus falcifer Regan
,
1906

Cosmochilusfa lcifer Regan . l 9o6 :66 ( t y pe loca l i t y Baram R i ver) .

MATER IAL EXAM I NE D .
—Kapuas 1976 - 19 , 3 16 mm (MZB Kapuas 1976

5 2 , 143 mm (MZB

Li fe co lor ofC. fa lcifer has not been reported previousl y . The

fresh 3 16 mm specimen caught in the Kapuas and photographed

in the market at S i ntang had overa l l co lor wh i te or m i lk-wh i te,

especial l y ventro la tera l l y and ventra l ly ; dorso la tera l ly and dor

sa l l y d ist i nct l y brown ish or v io laceous brown ; posterio r margins

of sca les, especia l ly on upper pa rts of body , with broad dark

D IAGNOS IS — Large, deep-bod ied and latera l ly compressed ;
dorsa l fin large and fa lcate , wi th 4 simple and 8- 9 branched
rays; last simple dorsa l-fin ray great l y en larged ,

its posteri or

border more or less st rongly serrated for its en ti re length ; ana l

fin re la t ivel y sma l l , wi th 3 simple and 5—6 branched rays; head
relat i vel y sma l l , compressed ; snout t runcate, wi thou t enlarged

tuberc les or pores; mou th sma l l and inferior, its opening trans
verse; rostra l and maxi l la ry barbels large and re lat i ve ly e longate;
l ips moderatel y th ick , ent i re l y covered wi th la rge,

cont iguous
papi l lae; ho rny j aw shea ths t ransverse

,
moderate ly th ick but

wi th re lat ive l y weak cut t i ng edge; gi l l rakcrs fleshy , re la t i ve ly

unspecia l i zed , 15— 18 on fi rst gi l l a rch ; pharyngea l teet h tri seria l ,
morpho logi ca l ly genera l i zed for Cyprin idae, usua l ly

or la tera l l i ne a lmost perfect ly st ra ight ; each la tera l

l ine tubu le with a sho rt vent roposterior branch term i nati ng in

sma l l pore on exposed port ion of posterio r sh ie ld ; sca les i n
la tera l l i ne series 3 5—4 8; circumpeduncular sca les 16— 18; sca les
oblong, wi th re lat i ve l y huge posterior sh iel ds; radi i ofposterior

sh ie ld st rongly convergent ; radi i of anterio r sh ie ld frequen t ly

conjo i ned or bifu rcate; vertebrae 3 5—4 3 .

I n addi t ion to C. kormondi from the Chao Phrya andMekong,
the genus includes a species from the Lancang-j iang or Mekong

in Yunnan Provi nce, Ch ina , described by Chu and Roberts
and one species from Bo rneo .
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margins; do rsa l surface of head fa i nt l y ye l lowish and ent i re gi l l

cover d ist i nct ly yel low ; i ris and ven tra l po rt ion of head m i l k

wh i te; ent i re dorsa l fin rosy pink or fa i nt ly orangish except black

at t i p ; pectora l fin white , pelv ic wh i te or pinkish ; ana l and cauda l

fins dusky , cauda l very dark , its posterior margin a lmost b lack .

Fishermen a t S i ntang , where large i nd iv idua ls of th is species

are frequent ly marketed , i n fo rmed me that they are fam i l iar

on ly wi th fu l l -grown or nearly fu l l-grown adu l ts. The on ly sma l l

i nd ividua l ( 143 mm) I observed in 1976 was pu rchased at the

market i n Pont ianak .

D ISTR IBUT ION .

— Sarawak (Baram , Rej ang) . Wes tern Bo rneo

(Kapuas) .

Crossocheilus Kuh l and van Hassel t , 1823

Crossocheilus Kuh l and v an Hasse l t in v an Hasse l t, 1823 2132 ( t ype spec ies Cros
socheilus oblongus Kuh l and v on Hasse l t in v an Hasse l t , 1823 , by monotypy) .

Crossocheilos B leeker , (unwarran ted spe l l i ng emendat ion ) .
Crossochilus Gun t her. (unwarran ted spe l l i ng emendat ion ) .

I t is deba tab le whether the brief ori gina l account of the new

genus and spec ies Crossocheilus oblongas in van Hasse l t , 1823 ,
qua l i fies as a va l id desc ript ion . I t is tentat ively accepted as val id

because i t ment ions one taxonom i c character (
“
mout h opening

downwards i n the form of a para l le logram
”
) and because its

recogn i t ion is i n keepi ng wi th most cu rrent pract ice and seem

inglywi l l not be contra ry to nomencla tura l stab i l i ty . The earl iest

unquest ionably val id descri pt ion of the genus is by B leeker

that of the generic type spec ies is by Va lenciennes i n

Cuvier and Va lenciennes

Rostra l cap very th ick ,
itsmargin fimbriate. Rostra l lobe pres

en t between rost ra l barbel and sublacrimal groove . Sublacrimal

groove extendi ng from origi n of rost ra l lobe to beh ind rictus of

jaws. Upper l ip wel l deve loped ,
con t inued i n a fo ld at com er

ofmou th ,
its ent i re margi n uniseri a l ly papi l la te . Jaws somewhat

na rrow
,
horny j aw sheaths present but not great ly th ickened ,

withou t sharp cu tt i ng edge. Lower l i p fleshy , fi t t i ng in to a sha l

low depression on ho rny sheat h of lower j aw (as i n Epalz eorhyn

chos) , its anteroventral margin wi th severa l rows of lobate pa
pi l lac . Rost ra l and max i l la ry or rost ra l barbe ls on ly present .

Males with dorsa l su rface of posteri or ha lf of first 8 or more

pectora l-fin rays covered for the i r who le length wi th numerous

c lose-set fine breeding tuberc les.

Key to Crossocheilus ofwestern Borneo

Rost ra l and max i l la ry barbe ls present ; mou t h rela t i vel y

narrow; rost ra l cap wi th 14— 15 fimbriae; upper l i p rela

tiv ely t h ick , with la rge margina l papi l lae ; papi l lae on lower

l i p re lat i ve ly large . C. cobitis

Rostra l barbe ls on ly present ;mou t h re lat i ve l y wide ; ros
tra l cap wi th abou t 18 23 fimbriae; upper l ip th in , with

very sma l l margina l pap i l lae ; papi l lae on lower l i p re la

tiv ely sma l l , rounded 2

Body wi th m id la tera l longi tudina l st ripe re lat i vel y pa le,

its margins poorly defined , ending in a sma l l round spot

a t base ofm idd le caudal -fin rays C. oblongus

Body with m id la tera l longi tudina l l i ne very dark (black) ,
its margins sharp ly defined , extending two-th irds of lengt h

nearly to end of m idd le caudal-fin rays before endi ng

C. sp . andet .

CALIFORN IA ACADEMY OF SC I ENCES

Crossocheilus cobitis (B leeker, 185 3)
(F i gu re 16 )

Lobocheilos cobitis B leeker , 1853fi523 ( ty pe loca l i t y Padang, Suma t ra and Batav ia
Jav aL

Crossochei/os (Crossocheilichthys) cobitis B leeker , 18600 : 12 5 .

MATERIAL EXAM INED.

— Western Bo rneo: Kapuas 1976- 14 ,
mm (MZB

Kapuas 1976 -24 , 3 : (CAS 49 19 1 , MZB Kapuas 1976 -26 , 5 :

mm (BMNH l MNHN 1982-65 1 ,MZB3052 , RMNH
Kapuas 1976 -29 , 2 : mm (MZB 305 3 . USNM Kapuas 1976
3 1

,
2 : 34 8—4 5 1 mm (MZB 3054 . USNM

D ISTR IBUT ION .

— Sum atra (Padang) . Bo rneo (Kapuas, Maha

kam) . Java (Batavia , Surabaya) .

Crossocheilus oblongus Kuh l and van Hasse l t , 1823

(F i gu re 16 )

Crossocheilus Oblong as Kuh l and v an Hasse l t in v an Hasse l t , 1823 z l 32 ( t ype
loca l i t y Java) .

Labeo oblongas Va lenc ien nes in Cuv ier and Va lenc ien nes,
Crossochilus oblong us Popta, 1906 : 120.

Epa lz eorhynchus siamensz
'

s Sm i t h , 193 fig . 9 (Tap i S t ream , near Nakon Sri
tamarat , Pen i nsu lar Tha i land) . See below.

Epa lz eorhynchus ka lliurus I nger and Ch i n , l 962 :99 , fig . 46 (nee Epa lz eorhynchus

ka/liurus Sm i t h . (Ki nabatangan ).

MATER IAL EXAMINED.
— Pen lrl sulal‘ Thai land : Pat tan i R 3 : 462 — 1 1 1 mm (N I FI

Ma lay Pen i nsu la: Perak . Batang Padang, 5 : 93 8—1 13 mm (CAS-SU
Perak . Plus R . , mm (CAS-SU Pahang , Benas R . , 3 : mm
(CAS-SU Western Bo rneo: Kapuas 1976-6 , mm (MZB Kapuas
1976 - 14 ,

7 : mm (CAS 49 192 , MNHN 1982 -6 52 , MZB 3056 , RMNH

Kapuas 1976—24 . 102 mm (MZB Kapuas 1976 -2 7 . mm (MZB
Kapuas 1976-3 1. mm (MZB Kapuas 1976 -3 5 , 2 : 42 3—4 9 0

mm (BMNH MZB Kapuas 1976 -5 5 . 4 ; 3 10—39 7 mm (MZB
306 1. USNM

D ISTR IBUT ION .

— Peni nsu lar Tha i land (Tapi) . Ma lay Peni n

su la (Perak , Pahang) . Sumatra (Padang , Lahat-Enim , Pa lem

bang
,
Taluk , Upper Langkat , De l i) . Born eo (Kapuas, Mahakam ,

Kinabatangan?) Java (Ban tam , Ba tav ia , Buten z org, Tj ampea ,
Lebak , Tjandjur, Parongkalong, Surabaya , Ngantang) .

Crossocheilus spec ies undeterm i ned

(F i gu re 16 )

?Crossochilus oblong as v ar. n igriloba Popta, ( t y pe loca l i t y Bo Ma

hakam bas i n ).

MATER IA L EXAM INED.— Westem Borneo: Kapuas 1976 -42 . 4 : mm
(CAS 49 193 , MZB

The four juven i le specimens ofCrossocheilus under consid

crat ion are qu i te dist inct from juven i les of C. cobitis and C.

oblongus ofsim i lar si ze obtai ned by the Kapuas su rvey of 1976 ,
and do not seem ident ifiable Wi th any recogn i zed species i n the

genus . In hav i ng rost ra l barbe ls on ly they agree wi th C. oblong as

rather than C. cobitis ; in having the m i dlateral longi tudina l b lack

stri pe extending we l l onto the m iddle po rt ion of the cauda l fin

(more on the lower lobe than on the upper) they differ from

bo th of t hese species and ca l l to m i nd the series of th ree larger

specimens 1 19— 13 9 (RMNH 7 589) from the Mahakam de

scribed as C. oblongas v ar . n igriloba by Popta ( 1904 ; see a lso

Popta pl . 8,
fig . I n these Mahakam specimens,

which I have not exam i ned , the m id latera l longi tudina l stri pe

is darker and more sha rp ly defined than in C. oblongus, and i t

extends on the m idd le cauda l fin and pa rt icu la rly over the lower
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F IGUR E 16 . Crossocheilus. A bove, C. cobitis. Kapuas 1976 -27 , mm (MZB m idd le , C. oblongas , Kapuas 1976-6 , mm (MZB be low , C. Sp .

undet . , Kapuas 1976 -42 . mm (MZB

caudal-fin lobe much more ex tensi ve l y but i n a manner sugges

t ive of these Kapuas juven i les.

Cyclocheilichthys B leeker , 1859

Cyclocheilichthys B leeker , 18590 : 148 ( t ype spec ies Ba rbus enop las B leeker. 1850 .

by subsequen t desi gnat ion of B leeker , 186 3bz l 99) .
Sr

'

aja B leeker, 18590 : 149 ( t ype spec ies Capoera microlep is B leeker , 185 1 , by sub
sequen t desi gnat ion of B leeker. l 86 3b: l 99 [not Gapoera stoja B leeker , 185 1 , a
nomen nudum not va l idated un t i l B leeker ,

Anematichthys B leeker , 18590 5 149 ( t ype spec ies Ba rbus apogon Va lenc iennes in
Cuv ier and Valenc ien nes, 1842 , by subsequen t desi gnat ion of B leeker , 1863b:

Oxybarbus Va i l lan t . 1893 z83 ( t ype spec ies Ba rbus heteronema B leeker, 1853 , by
monotypy) .

Neobarjvnotus Banarcscu. 1980z47 5 ( t ype spec ies Capoeta micro/epis B leeker, 185 1,
by monotypy) . Objec t i ve synon ym of Sloja B leeker , 1859 ; a lso , see presen t
accoun t ofCvclocheilichthys microlepis.

NOMENCLATURAL NOTE — B leeker ( 18590 ) i ndicated Siaja and
Anema tichthys as subgenera ofhis new genus Cyclocheilichthys.

A l though he did not define the subgenera he referred two or

more descri bed species to each of them .

B leeker ( 18600 ) t reated fiv e species i n Siaja and four in Ane
matichthys. So far as I hav e been able to determ i ne a type species
has not been previousl y designated for Anema tichthys prior to
B leeker ( 186 3b) .

This sou theast Asia n genus i nc ludes n i ne species
,
seven of

which occur i n western Bo rneo . Four of t hese, C. enop los, het

eronema , janthochir, and m icrolepis, are very dist i nct and can
not be confused wi th any o ther species. T he rema in ing three ,

C. apogon , a rmatus , and repasson , are very sim i lar and d ifficu l t
to d ist i ngu ish . They are apparen t l y c lose l y re lated to each other ;
they share a dist inct ive co lo r pat te rn not found i n o ther species.
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F IGUR E 17 . C) 'clocheilichthj-'s. a. C. apogon , Kapuas 1976 -3 7 , mm (MZB b. C. a rmatus , Kapuas 1976 -30 . mm (MZB c , C. a rma tus, Kapuas
1976—3 7 mm (CAS d , C. a rmatus, Kapuas 1976 -49, mm (MZB

The characters used to separate them i n the fo l lowing key may

not a lways work . I n prepari ng the present accoun t I have drawn

freely on the unpubl ished docto ral dissert at ion ofSon tirat

Key to Cyclocheilichthys ofwestern Borneo

1a M idd le of cauda l peduncle wi th a large, round ,
dark or

dusky spot ; body wi th abou t 9— 1 1 th in longi tudina l st ri pes

formed by sma l l round spots centered on sca les 2

1b Cauda l peduncle Withou t spo t ; body Wi thou t th in longi

tudinal st ri pes or wi th on ly a si ngle longi tud ina l stri pe on

latera l l i ne sca le row 3

Circumpeduncular scales 16

Circumpeduncu lar sca les usua l l y 20

Barbe ls absent

Max i l lary barbe l present ; rostra l barbe l somet imes pres

en t C. a rmatus

Barbels presen t 5

Barbels absent 6

Barbe ls mu ltifid; last simple dorsa l -fin ray slender, not

great ly en larged ; latera l l i ne tubes simp le C. heteronema

Barbe ls simp le; last simp le dorsal-fin ray eno rmously en

larged and stou t ; la tera l l ine tubes usual ly bifid
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- 20 °

C. anog o n

l 1

F IGURE 18. Cyclocheilichthys apogon . Geograph ica l d ist ribu t ion (after Son tirat

6a Dorsa l-fin rays 10—1 1 ; la tera l l i ne sca les 32—33 ; a longi

tudinal l ine composed of spots centered on la tera l l i ne

sca les C. janthochir

6b Dorsa l-fin rays 18—22 ; la tera l l ine sca les 5 5—59; no lon

gi tudina l l ine(s) on body C. m icrolep is

Cyclocheilichthys apogon (Valenciennes, 1842)
(F i gu re 17 )

Ba rbus apogon Va lenc ien nes in Cuv ier and Va lenc iennes, 18422392 ( t y pe loca l i t y
Java) .

Systomus apogon B leeker , 185 1iz428-429 .

Systomus apogonoides B leeke r, 1855c:4 10 ( t y pe loca l i t y Java) .
Cyclocheilichthys (Anematichthys) apogon B leeker,
Cyclocheilichthys (Anematichthys) apogonides B leeker ,
Cyclocheilichthys rubripinnis Fowler, l 934ez343- 344 , fig. 7 ( t ype local i t y Ban
Thuang Luang, Thai land) .
MATERIAL EXAMINED.

— Westem Bo rneo: Kapuas 1976 -7 , 3 : l 8 .9 mm (MZB
Kapuas 1976 -8, 5 : mm (MZB 3064 , USNM Kapuas

176- 16 , 3 : —100 mm (CAS 49 194 , MZB Kapuas 1976- 17 , 4 :
mm (CAS 49 195 , MZB Kapuas 1976-28, mm (MZB

Kapuas 1976-37 ,
mm (MZB Kapuas 1976-42 , mm (MZB

Kapuas 1976 -44 ,
2 ; 72 3—79 2 mm (MZB 3070 , USNM

D ISTR IBUT ION (F ig .

— Cyclocheilichthys apogon is widel y

d istribu ted in Thai land ,Ma lay Pen insu la , Sumatra , Borneo , and

Java .

Cyclocheilichthys armatus (Valenciennes, 1842)
(F i gure 17 )

Barbus arma tus Valenc iennes in Cuv ier and Valencien nes, 1842 : 163 ( t ype local i t y
Java) .

Barbus valenciennesii B leeker, ( t ype loca l i t y Surabaya. i n flum i ne kal i
mas) .

Capoeta siaja B leeker, 185 1 12432 (nomen nudum ) .
Capoeta deventeri B leeker , 185 5 0 4 13 ( t ype loca l i t y Java , G rat i ) .
Cyclocheilichthys (Siaja ) siaja B leeker 18590 1 149 (nomen nudum ) .
Cyclocheilichthys (Siaja) Deventeri B leeker , 18590 2148: 3 75 .

Cyclocheilichthys (Cyclocheilr
'

chthys) arma tus B leeker, 368.

Cyclocheilt
'

chthys (Siaja ) siaja B leeker , 18600 536 5 , 3 74 ( t ype loca l i t y western Bor
neo , Sumat ra) .

?Ba rbus linea tus Popta , 1905 : 17 1 ( t ype loca l i t y Bo R i ver, Mahakam basi n ; preoc
cupied by Ba rbus linea tus Duncker , See Son tirat

?Ba rbus Fowlerii Popta , 1906 12 18 (replacemen t name for Ba rbus linea tus Popta,

3 5

- 3 0 °

C. a rma tu s

F IGUR E 19 . Cyclocheilichthys a rma tus . Geograph ica l d ist ri bu t ion (after Son
t i rat

Cyclocheilichthys enoplos (B leeker, 1850)

Ba rbus enop los B leeker , ( t y pe loca l i t y Surabaya , i n flum i ne Ka l imas) .
Capoeta enoplos B leeker , 185 1i z43 1 (desc ript ion of spec imen from Sam bas) .
Ba rbus macracanthus B leeker , 185 3fz5 16—5 17 ( t y pe loca l i t y Pa lem bang) .
C_vclocheilichthys (C_veloclrei

'

lichtlz_t-
'

s) enop los B leeker , 18590 1 148;
Cyclocheilichthys (Cyclocheilichthys) macracanthus B leeker, 18600 :

36 7 .

Cyclocheilichthys dumerili Sauvage, ( t ype loca l i t y Bangkok) .
Ba rbus enop loides T i ran t , ( t ype loca l i t y T hu-dau See Soutirat

MATERIAL EXAM INED .
— None .

Last simp le dorsa l-fin ray great ly en larged and v ery stout , and

latera l l i ne tubu les usua l ly bifid (rather than simple) . Lateral

l i ne sca les 3 5—37 ; ci rcum ferent ia l sca les 26—27 ; circumpedun

?C_vclocheilichthys linea tus Weber and de Beaufo rt . 19 16 : 162 . See Sontirat

Cyclocheilichthys dez waan i Weber and de Beaufo rt in Maass, 19 12 z5 25 ( t y pe
local i t y So lok and Lake S i ngkarah , Sumat ra) .

Cyclocheilichthys tap iensis Sm i t h . l 93 l z l l ( t y pe loca l i ty Tap i R i ver , pen i nsu lar
Thai land) . See Son tirat
Cyclocheilichthys mekongensis Fowler , 193 72187 , fig . 126 , 127 ( t ype loca l i t y Ke
marat=Mekong basi n ) . See Sontirat

MATERIAL EXAMTNED .

— Westem Borneo: Kapuas 1976-6 , 2 : 5 16 —59 0 mm (CAS
49 196 .MZB Kapuas 1976 - 10 ,

mm (MZB Kapuas 1976- 14 , 2 :

mm (MZB Kapuas 1976 -2 1 , mm (MZB Kapuas
1976-22 , 4 : 46 5—56 7 mm (CAS 49 197 , MZB Kapuas 1976 -25 , mm
(MZB Kapuas 1976 -30 , mm (MZB Kapuas 1976-32 , 8:

mm (CAS 49 198. MZB 3078 USNM Kapuas 1976-44 , 4 5 :

1 13 mm (AMNH 489 18, BMNH l 982 . 3 .29 . 3—5 , CAS 49 199, FMNH 94 194 ,

IRSNB 19727 , MNHH 1982 -6 5 3 , MZB 3079 , ROM 386 12 , UMMZ 2099 13 ,

USNM Kapuas 1976 -49
,

mm (MZB Ph i l i pp i nes: Pa lawan
l sd west coast Iwah ig R i ver (CAS

D ISTR IBUT ION (Fig .

— Th is Species is widel y dist ributed

in Thai land
,
Ma lay Pen insu la

,
Sumatra , Bo rneo , and Java . I t is

a lso kn own from the single specimen reported above from Pa

lawan ; t h is represents the on ly known record of the genus Cy
clocheilichthys i n the Ph i l ippines. The specimen ,

co l lected by

Robert B . Fox i n 1963 ,
was found by me among un ident ified

materia l i n the Bu reau of Fisheri es and Aquat ic Resources i n

I ntramuros, Mani la , i n 197 5 . I t is curious that C. a rmatus has

not been found in northern Bo rneo .



36 CALIFORN IA ACADEMY OF SC I ENCES

F IGURE 20 . Cyclocheilichthys jan thochir. Above , Kapuas 1976 -3 2 ,
mm (MZB be low , uncu liferous upper l i p , Kapuas 1976 -49 , mm (CAS

cular sca les 16 . G i l l Takers on first arch 15—20 ; vert ebrae 36

3 7 .

D ISTR IBUT ION .

— Laos. Kampu chea . Vietnam (Mekong basin ) .

Tha i land (Mekong ,
Chao Phrya ,

Meklong , Pasak) . Bo rneo

(Sambas) . Sumatra (Pa lembang) . Java (Surabaja , Ngawi ) . The

on ly Bo rneo record is t hat of B leeker Appar

ent ly unknown from Ma lay Peni nsu la .

Cyclocheilichthys heteronema (B leeker , 1853 )

Ba rbus heteronema B leeker . l 85 3e;446 ( t ype loca l i t y Sambas, i n fluv iis).
Cyclocheilichthys (Sr

'

aja ) heteronema B leeker ,
heteronema Va i l lan t , l 893 :83 .

MATER IAL EXAM I NED .

— Western Bo rneo : Kapuas 1976 -9 , 5 : mm
(AMNH 489 19 , BMNH — 7 , MZB Kapuas 1976- 15 , 20:

mm (CAS 49200 . FMNH 94 195 . IRSNB 19728. MCZ 583 39 ,
MZB

Kapuas 1976 -33 , 6 : mm (MNHN 1982-6 54 , MZB 3083 , CAS
Kapuas 1976 -34 , 5 ; mm (MZB 3084 , RMNH Kapuas 1976
3 5 . 7 : mm (MZB 3085 . ROM 38607 . UMMZ Kapuas 1976
3 7 . 5 : 60 2- 7 3 1 mm (MZB 3086 . USNM Kapuas 1976 -4 1 , mm
(MZB Kapuas 197 6 -44 , 4 : 5 5 1— 69 8 mm (MZB 3088, ZMA

Kapuas 197 6 -49 . 4 : mm (MZB 3089 , CAS

Differs from a l l other Cyclocheilt
'

chthys i n hav ing max i l lary

barbe l multifid i nstead ofsimp le . Rost ra l barbe l absent . Latera l

l i ne sca les 32—34 . C i rcum ferent ial sca les ci rcum

peduncu la r sca les 16 . G i l l rakers on first a rch 8— 12 . To tal v er

tebrae 3 3— 3 5 .

D ISTR IBUT ION .

— Tha i land (Ta leNo i, Pat tani ; Sm i th 1945 1142

Ma lay Peninsu la (Muar Joho re , Kua la P i lah , Negri Sem

b i lan ; Herre and M yers Western Borneo (Sambas

Kapuas) .

Cyclocheilichthys microlepis (B leeker , 185 1 )
( F i gu re 2 1)

Capoeta microlepis B leeker . ( t ype loca l i t y Bandjermassing).
Cj t

‘locheilt
’

c/z thys (Siaja ) microlepis B leeker ,
Ba rynotus microlepis t n ther, l .
Neobarvnotus microlepis Banarescu . l 980:4 7 7 .

Cyclocheilichthys janthochir (B leeker , 185 3)
(F i gure 20)

Systomus jan thochir B leeker . 185 3e:448 ( t ype local i t y Kapuas R i ver) .

Ct’clocheilichthys (Anemat l
'

chthys) janthochir B leeker ,

MATER IAL EXAM INED.— Western Borneo : Kapuas 1976 -20 . 9 : 100—1 19 mm
(BMNH FMNH 94 196 , KUMF 2848,MNHN 1982-6 5 5 .MZB 3090 ,

RMNH 28825 . UMMZ Kapuas 1976 - 3 7 mm (MZB Kapuas
1976 -49, 8: mm (CAS 44 180 , KUMF 2849, MZB 309 1 USNM

Barbe ls absent ; circumpeduncular sca les 16 ; Ci rcum ferent ia l

sca les Latera l l i ne sca les 32—3 3 . Last simple dorsa l

fin ray st iffened and fine l y serra te , bu t very Slender . Co lorat ion

unique for the genus: l i ve fish wi th body wh i te latera l ly and

ventra l ly ,
with blu ish reflect ions dorsa l ly ; a th in black m id

longi tudina l l i ne stradd l ing la tera l l i ne cana l ; dorsa l and cauda l

fin s carm i ne red ,
wi th b lack ish margins; o ther fins co lorless. G i l l

rakers l l . Vertebrae 22+ 1 l =3 3 (3 , Kapuas) .

D ISTR IBUT ION .

— Bom eo (Kapuas; sou thern Borneo ,
Kottelat
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van Hasse l t , 1823 are regarded as un ident i fiable and best for

got ten .

Dorsa l fin wi th 2 1—30 branched rays, last simple ray slender,
flex ible, and non -serrate . Two pai rs ofbarbe ls, bo th moderatel y

elongate . G i l l rakers on first a rch 38- 4 7 . Soft roof of mou t h

swo l len ,
covered wi th hundreds ofmacroscopi c v i l l i , and fi t t i ng

snugly aga inst Taker-beari ng po rt ions of gi l l arches. Sca les in

latera l series 39- 68. Pha ryngea l teet h (Hecke l 184 3 :

34) or (Beaufort

Dang ila cuv ieri Valenciennes, 1842

?Labiobarbus lep tocheilus v an Hasse l t , 1823 z l 32 (un iden t i fiab le) .
Dangila Cut

'ieri Va lenc ien nes in Cuv ier and Va lenc ien nes, 1842 z230 ( t ype loca l i t y
Ba tav ia?)

Dangila leptocheila Valenc ien nes in Cuv ier and Va lenc iennes, 1842 z234 ( t y pe
loca l i t y Java) .

Dangila koedjem Popta, l 9o4 : 192 ( t ype loca l i t y le Boelit =?Sunga i Bu l i t , Kapuas
basi n , at 0°48'

N,

Dangila rosea Popta, ( t y pe loca l i t y
Labiobarbus leptocheilus Sm i t h . l 948: 227 .

le Bo Mahakam basi n ) .

MATER IAL EXAM INED .

— None .

Dang ila fascia ta B leeker, 185 3

Dangilafasciata B leeker , 1853b: 297 ( t ype loca l i t y Pangabuang, Lam po ng Prov ) .
Dang ila taenia ta G ii n ther, (unwarran ted subst i tute name) .

MATERIAL ExAMINED.
—Westem Borneo : Kapuas 1976-14 , mm (MZB

Kapuas 1976 - 16 , 5 : 4 7 1- 77 1 mm (CAS 49204 , MZB 3 102 , USNM

Kapuas 1976 -37 , mm (MZB Kapuas 1976 -39 , 2 : mm (MZB
3 104 . UMMZ

Dang i la festiva (Hecke l , 1843 )

Cyrenefestiva Hecke l , 184 3 : 1025 ( t y pe loca l i t y Bo rneo ) .
Dang ila festiva B leeker , (Kahajan ) .
Dangila festiva v ar. ste rcus-masca ram Va i l lan t , 1902 187 ( t y pe loca l i t y Pon t i
anak”;

“
Sm itau , ri v iere

MATERIAL EXAM INED.

— Western Bo rneo: Kapuas 1976- 19 , 172 mm (MZB

D ISTR IBUT ION .

— Ma lay Peninsu la (Pahang, Se langor , Johore) .

Bo rneo (Kapuas, Kahajan , Ba ri to) .

Dangi la l ineata Sauvage,
1878

Dang ila linea ta Sauvage , ( t y pe loca l i t y S tung-S t rang. Laos) .
Labiobarbus linea tus Sm i t h , 194 5 1223 .

MATER IAL EXAM I NED .

— Westem Borneo : Kapuas 1976 - 14 , 2 : mm
(CAS 4920 5 , MZB Kapuas 1976 - 15 , mm (MZB Kapuas 1976
34 ,

4 : 696 - 78 8 mm (MNHN 1982-6 56 , MZB 3 108, USNM Kapuas
1976 -3 5 , 2 : mm (CAS 49206 , MZB Kapuas 1976 -37 , m
(MZB Kapuas 1976-39, mm (MZB

D ISTR IBUT ION — Laos. Thai land (Mekong, Chao Phrya, Tapi ,
Rayong) . Ma lay Peninsu la . Borneo (Kapuas) .

Dangi la oce l la ta (Hecke l , 1843 )

Cyrene ocella ta Hec ke l , ( t ype loca l i t y Bo rneo) .
Dangila m icrolepis B leeker , 1852d1595 ( t y pe loca l i t y Pa lem bang) . See B leeker

Dang ila ocella ta B leeker,

MATER IAL EXAM IN ED .
— Westem Bo rneo: Kapuas 1976 -20 , 6 : —1 10 mm

(AMNH 48920 , BMNH 19823 29 9. CAS 49207 , FMNH 94 197 , MZB

Kapuas 1976 -3 1 , mm (MZB 3 1 Kapuas 1976 -33 , 2 : 8 19 - 93 0mm (MNHN

1982-6 5 7 , MZB Kapuas 2 : 1 14— 120 mm (IRSNB 19729 , MZB

Kapuas 1976 -39 , mm (MZB Kapuas 1976-43 , 3 :

CALIFORN IA ACADEMY OF SC IENCES

(MZB 3 1 17 . UMMZ 2099 14 , USNM Kapuas 1976-44 , mm (MZB
Kapuas 1976-49 , mm (MZB

Latera l l i ne sca les 6 5—68 (30—5 3 i n a l l o ther Dang ila) .
Body pla i n except for a black spot su rrounded by a l ight

co lored ring (ye l low in l i fe?) on shou lder and a p la i n black spo t
on m iddle of caudal pedunc le .

D ISTR IBUT ION .

— Suma tra (Pangabuang, Pa lembang, Laha t ,
Lematang En im , Gunung Sahilan , Sungei Mahe,

Danau Sialong
Lotong , Kwantan R . , Indrajiri , Djambi) . Bo rneo (Kapuas, Ka
hajan ,

Mahakam ) .

Eirmotus Schu l tz , 1959

Eirmotus Schu l t z , ( t y pe Spec ies Eirmotus octoz ona Schu l tz , 1959, by
monotypy) .

Eirmotus octoz ona Schu l tz , 1959

(F i gure 23 )

Epalz eorhynchos B leeker, 185 5

Epalz eorhynchos B leeker , 185 5bz258, 2 70 ( t ype spec ies Ba rbus ka lop terus by
monotypy) .

Epalz eorhynchus B leeker , l 8600 : l 18 (unjust i fied spe l l i ng emendat ion ) .

Small cypri nids ( largest known specimen ofonly known species
33 mm ) wi th severa l longi tudina l and transverse rows of cc

phalic cu taneous pap i l lae ; barbels absent ; la tera l l i ne incom
plete, with on ly 5—6 pored sca les anteriorly ; sca les re la t ive l y

la rger than in any o ther sou t heast A s ian cypri n id
,
la tera l sca le

series 20 , predorsal sca les 7 , circumpeduncular sca les 8. Dorsa l

fin rays 8, last S imp le ray serrate . Anal -fin branched rays 5 .

Pharyngea l teeth unknown . G i l l rakers absent or ex treme ly re

duced . Vertebrae 15 + 15— l 6=30—3 1 .

Eirmotus, Oreichthys, and Cyclocheilichthys are the on ly

southeast Asian cyprin id genera wi th para l le l rows of en larged
cephal i c cu taneous papi l lae. Whet her they are c losel y re la ted

(perhaps form i ng a monophylet i c group) or i ndependent ly de
rived from cypri n id genera lack ing papi l lae is an open quest ion .

I t is notewo rthy that numerous species of t ropica l Afri can
“
Bar

bus
”
(some t imes p laced in separa te genera on t h i s account) have

para l le l rows ofen larged cepha l ic cutaneous pap i l l ae wh ich are
at least superficia l l y very sim i lar to those observed in theseAsi an

genera .

Eirmotus octoz ona Sc hu l t z , 1 ( t ype loca l i t y , possi b l y erro neous, Bung Bo
rapet , Tha i land : desc ribed from aquarium Spec imens) .

MATER IAL EXAM INED.
- Westem Borneo : Kapuas 1975 - 16 (CAS 49208. MZB

3 120 , USNM Kapuas 1976 - 17 . (MZB Kapuas 1976- 18, 2 :
19 8 mm (CAS 49209 , MZB Kapuas 1976 -5 1 , mm (MZB

The co lor pattern of th is species, wh i le somewhat sim i lar to

that of some Puntius ( i nc luding P . endecana lis, with which i t

occurs sympat ri ca l l y) is qu i te dist i nct i ve . I t includes a l l of the

vert ica l bars found in the species ofPuntius wi th barred co lor

pat terns, bu t i n addi t ion there are usua l ly one ormorem id la tera l
round ish spots between the bars , and separate m idventra l spots

on the be l l y , st radd l ing the pe l v ic-fin base (and extending onto

the pe lv ic fins) , and on the cauda l peduncle . Separate m idventra l

spots are not found i n any other cyp ri n id in western Bo rneo .

D ISTR IBUT ION .

— Thai land? (Bung Bo rneo (Kapuas;
sou thern Borneo , Kottelat
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F IGURE 23 . Eirmotus octoz ona . Kapuas 1976 - 17 , mm (MZB

Epalz eorhynchos belongs to a group ofAsian genera ( i nclud

ing Crossocheilus and Paracrossochilus) which hav e the upper

j aw enti rely covered by a great ly en larged fimbriate rostra l cap .

I t differs from a l l o ther genera i n hav ing a large fleshy rost ra l

papi l la (
“
moveable la tera l lobe

”
) between rost ra l barbe l and

sublacrimal groove. Posteriorly d i rected dista l t i p of rostra l pa

pi l la a lmost i nvariably wi th a Si ngle large sharp ly po in ted tu

bercle; addi t ional tuberc les somet imes on ot her pa rts of rost ra l

papi l la . Sublacrimal groove ex tending from origi n of rost ra l

papi l la to behind rictus of j aws. Upper l ip absent or vest igia l .
Horny j aw sheaths wi th stra igh t or gent ly cu rved and broad

margins wi th sharp cu t t i ng edges. Lower l i p a broad ,
non -

pa

pillose fleshy lobe ly i ng in concavi ty on ventra l surface of lower

horn y jaw sheath . Rostra l and max i l lary barbels we l l developed ;
rost ra l barbe ls black , often in sharp contrast to rostra l cap ; max

illary barbels pale .

The rost ra l cap and papi l la and other features of the mou th

and snou t of E. ka lop terum are i l lust ra ted by Weber and dc

Beaufo rt ( 19 16 , fig . Thei r i l lust ra t ion erroneousl y dep i cts
the m iddle po rt ion of the rost ra l cap wi th a hori zonta l groove

extending between the rost ra l barbels. The rost ra l cap is en ti re

in al l species ofEpalz eorhynchos .

Epalz eorhynchos is c lose l y re lated to Crossocheilus, which

diflers from i t i n having a we l l deve loped upper l ip (fimbri ate) ,
somewhat na rrower j aws, and numerous papi l lae on lower l ip ,

as we l l as in lacking a di screte rostra l papi l la . I n Crossocheilus

as i n Epalz eorhynchos there is a we l l deve loped sublacrimal

groove
,
and ly ing between its anterior port ion and the rostra l

barbe l is a round rost ra l lobe sim i lar to the free rost ra l papi l la

ofEpalz eorhynchos.

The essent ia l d iagnost i c features of the genus were c learly

recogn ized by B leeker

Th is genus, which is bei ng studied by J . Kam asuta , comprises

at least four species, including Labeo bicolor Sm i t h , 1934 ,
and

Labeo frenatus (with wh ich Labeo munensis Sm i th ,
1934 and

Labeo erythrurus Fowler , 1934 are synonymous) , both from

Thai land (R . M . Bai ley and J . Kam asuta,
pers. comm ) , as wel l

as the more widely d ist ribu ted type Species, E. kalop terum, the

on ly species known from Bo rneo .

Epalz eorhynchos kalopterum (B leeker 1850)

Ba rbus ka lop terus B leeker , ( t y pe loca l i t y Banjermassing, i n fluv iis) .
Epa lz eorhynchos ka lop terus B leeker , 1855bz270 .

Epalz eorhynchus ka l/opterus B leeker , 18 (unj ust i fied spe l l i ng emenda
t ion ) .

MATER IAL EXAM INED .

— Ma lay Pen i nsu la: Joho re. near Ku la i , 204 : 20 2-4 5 6
mm (CAS-SU Western Bo rneo: Kapuas 1976 - 14 , 3 : - 72 . l mm (AMNH
4829 1 . BMNH MZB Kapuas 1976- 15 . 3 : 528 —5 5 5 mm
(CAS 492 10 , MZB Kapuas 1976 16 . 3 : mm (FMNH 94 198,

IRSNB 19730 .MZB Kapuas 19 76 24 , 1 13 mm (MZB 3 127 ) : Kapuas 1976
27 ,

12 1 mm (MZB Kapuas 1976 -29 . 6 : 630 —92 5 mm (MCZ 58340 ,

MNHN 1982-6 58 . MZB 3 129 . RMNH 28826 . ROM Kapuas 1976 -33 .

4 : 5 5 2- 74 0 mm (MZB 3 130 . CAS 492 1 1 . UMMZ Kapuas 1976 -36 ,

mm (MZB Kapuas 1976 -4 3 , 4 : mm (MZB 3 132 , USNM
2 30 17 3 , ZMA

NOTE: As the gender ofEpal: eorhynchos is neu ter , the correc t spe l l i ng of the
spec ies name is kalopterum (R . M . Ba i ley , pers. comm .)

This handsome species is di st i ngu ished from a l l congeners by

its very d ist i nct ive co lorat ion . S ide of body wi th a broad lon

gitudinal b lack st ri pe with sharp ly defined v ery st ra igh t margins,
cont inued less dist inct l y to snout - t ip and on m iddle cauda l -fin

rays to end of cauda l fin . A broad longi tudina l st ripe above

m i dlatera l St ripe and ent i re body be low pale greyish or wh i te .

Dorsa l surface of body wi th dark pigmen tat ion wi th a sharp ly

defined st ra igh t ventra l bo rder . M iddle of dorsa l , pel vic , and

ana l fins with a black scythe-shaped mark .

Sexua l d ichroma t ism and d imorphism apparent ly absent .

Co lo rat ion as described above and rostra l papi l la wi th term i na l

or dista l tuberc le fu l l y developed in sma l lest specimens exam

ined of both ma les and fema les.

D ISTR IBUT ION .

— Pen ln8ular Thai land (Tapi R . ; Sm i th 194 5 :
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M alay Peninsu la (Johore) . Sumatra (Pa lembang , Lahat ,
Batang Ha ri , Kwantan Borneo (Kapuas, Kahaj an , Bari to) .

Garra Ham i l ton-Buchanan ,
1822

Ga rra Hami l ton -Buchanan , 18223 4 3 , 393 ( t ype spec ies Cyprinus (Ga rra) lam ta
Ham i l ton -Buchanan , 1822 , by subsequen t desi gnation of B leeker, 1863b: 192 ) .

Platycara Mcc le l land , ( t ype Spec iesP latycara nasuta McClelland , 1839,

by subsequen t designation of Jordan ,
Discognathus Hecke l , ( t ype spec ies Discognathus variabilis Hec ke l ,
1843 ,

by subsequen t desi gna t ion of B leeker, 1863b: 192) . See Ho ra, 192 12648.

L issorhynchus B leeker , 1859—60cz422; 18600 z85—86 (as Lissorhynchus on p . 86)

( t y pe spec iesPlatycara IissorhynchusMcClelland,
1839, by abso lu te tau ton ym y) .

Discognathichthys B leeker , 1859—6oez423 ; ( t y pe spec ies Discognathus
variabt

'

lis Hecke l , 1843 , by subsequen t desi gnat ion of B leeker 18600 z l 28) .
Parapsr

'

lorhynchus Hora, ( t y pe spec ies Psilorhynchus ten tacula tas An
nandale,

19 19 ,
by origi na l designa tion ) .

DI
'

scolabeo Fowler, l 93 7 :2 10 ( t ype spec ies Disco/abeo fisher
-

i Fowler , 193 7 , by
or ig i na l desi gnat ion and monotypy) .

Menon ( 1964 z l 87 ) and Jayaram ( 198 1) stated tha t Cyp rinus

lamta Ham i l ton-Buchanan , 1822 is type species ofGa rra Ham

i l ton-Buchanan , 1822 by monotypy. Reference to the origina l

publ icat ion , Ham i l ton-Buchanan ( 1822 z343- 349 , 393

however, shows that no fewer than seven spec ies were inc luded

in th is
“
subgenus

”
Ga rra (on ly one wi th a quest ion mark) . Cy

p rinus lamta , the fi rst species ment ioned , seems to be the on ly

species i ndi cated as type species by subsequent au thors, ofwhom

B leeker ( 1863b) apparent ly i s the earl iest .

Rostra l cap wi th uncu liferous fimbriate margin . Upper l i p
vary ing from wel l deve loped wi t h unculiferousfimbriate margin

to vest igi a l or absent . Ho rny j aw sheaths of bot h jaws wel l

developed . Lower l i p wi th tubercu late an teri or margin , enor

mously expanded and inci sed posteriorly to form a th ick ca l lous

pad ormenta l adhesi ve disc; ventroposterior margi n ofadhesive

disc wi th unculiferous tubercles.

Rostral and max i l l a ry barbels presen t , rost ra l barbels on ly

present , or bo t h absent . I n some spec ies the menta l adhesi ve

disc is weak l y deve loped ,
vest igia l

, or perhaps even absent ; th is,
coupled wi th ontogenet ic changes assoc ia ted with the men tal

d isc (see Hora 192 1) and the h igh ly variab le t im i ng of its ap

pearance, has contri bu ted to consi derable systemat ic confusion

a t the genus as wel l as species level . I t seems l ikel y that a l l

species ofA fri can and Asian Labeoinae wi th a menta l adhesi ve

disc belong to th is one genus. Menon 1964) recogn ized 34

spec ies i n his revision of the genus.

A rost ra l cap with unculiferous fimbriae sim i lar to tha t of

Garra is found in Crossocheilus, Epalz eorhynchos, and Para

crossochilus . Ga rra diflers from t hese and a l l other Bo rnean
cyprin id genera in having a menta l d isc (m issing in very young

fish) . The posterior border of the disc is heavi ly pap i l lose. The

fri nges of the rostral cap and papi l lae of the menta l d isc are

heavi ly unculiferous (Roberts 19820 ) and presumab ly funct ion

in rasp ing food from rocky substra te as wel l as adhesion in the

swi ft-flowing mounta in st reams typica l ly inhabi ted by Garra .

On ly a si ngle species is known from Bo rneo , and the genus is

unknown from Sumatra and Java .

G arra borneensis (Va i l lan t , 1902)

Discognatltus borneensis Va i l lan t , l 902 :9 l ( t y pe loca l i t y B lun R i ver , Mahakam
basi n ) .

Ga rra borneensis Fowler ,

MATER IAL EXA M I NED .
— Western Borneo : Kapuas 1976 -24 , 6 ; mm

(BMNH 1982 . 3.29. l l - 12 , CAS 492 12 . MZB Kapuas 1976 -25 , 8:

CALIFORN IA ACADEMY OF SC I ENCES

109 mm (FMNH 94 199, MNHN 1982-6 59 , MZB 3 134 , RMNH 28827 , UMMZ

209867 , USNM

This is the on ly species of Ga rra known from I ndones ia :

accord ing to Menon i t is c lose l y rel ated to G. taeniata

Sm i th , 193 1 from Tha i land .

D ISTR IBUT ION .

— Bom eo (Baram ,
Kapuas

,
Mahakam

,
Kina

ba tangan , Tempasuk) . (Tempasuk is a sma l l coasta l drainage

flowing N from the W s ide ofM t . Ki nabalu .)

Hampala B leeker, 1859—60

Hampa la Kuh l and v an Hasse l t in v an Hasse l t , (nomen nudum) .
Hampa la B leeker , 1859—60c:430 ; 1860a z27 5 , 307- 3 1 1 ( t ype spec ies Hampala
macrolepidota v an Hasse l t , 1823=C0poet0 macrolepidota Valenc ien nes in Cu
v ier and Va lenc ien nes, 1842 , by subsequen t desi gnat ion ofBlceker, 1863bz200) .

Superficially sim i la r to Puntius bu t wi th a characteri s t i ca l ly

po i nted snout not seen in any member of t hat genus
,
and at

ta in ing greater Si ze (to 70 cm to ta l length) . Pha ryngea l teeth

usua l ly in t hree rows, coch leari form .

Hampala bimaculata (Popta, 1905)

Ba rbus hampal v ar. bimaculata Popta ( t ype local i t y le 8 6 , Mahakam
basi n ).

Hampa la bimacula ta Weber and dc Beau fort ,

MATERIAL EXAMINED .

— Weslem Bo rneo: Kapuas 1976—24 , mm (MZB
Kapuas 1976 -2 5 , 2 : 123- 124 mm (CAS 492 13 , MZB

For a discussion of t h is taxon ,
its geograph ica l d ist ribu t ion

and relat ionsh ip to Hampala macrolep idota , sec I nger and Ch in

( l 962 :78

Hampala macrolepidota Valenc iennes, 1842

Hampala macrolep idota Kuh l and v an Hasse l t , in v an Hasse l t , (nomen
nudum ) .

Capoera macrolepidota Va lenc ien nes in Cn y ier and Va lenc ien nes, ( t ype
local i t y Java) .

MATERIAL EXAMINED.— Westem Bo rneo: Kapuas 1976-6 , 4 : 376 - 58 4 mm (CAS
492 14 , MZB Kapuas 1976-27 , 3 : mm (MZB 3 138, USNM

Kapuas 1976 -3 3 , 12 3 mm (MZB

Juveni le H . macrolep idota exh ibi t a temporary co lor phase
wi th 5 of the 6 vert i ca l bars found in some vert i ca l ly barred

Puntius spec ies (on ly the post-ana l bar is absent) ; Taki and

Kawamo to ( 1977 , fig .

Kalimantan ia Banarescu , 1980

Ka limantan ia Banarescu , l 980: 47 1 ( t y pe spec ies Systomus lawak B leeker , 185 5 ,
by monotypy) .

As discussed above, th is genus appears to be c lose ly related

to A lbulichthys, Amblyrhynchichthys, and Puntiop lites. I t is per

haps c losest to Amblyrhynchichthys, from wh ich i t differs in

havi ng snou t less t runcate and nostri ls not so far an terior, gi l l

rakers much fewer
,
sca les with divergen t rather than convergent

radi i
,
and last simple ana l-fin ray great ly en larged

I t d iffers from all of its presumed close re la t i ves i n having 7

i nstead of on ly 5 branched ana l-fin rays.

Kalimantania lawak (B leeker, 185 5 )

Systomus lawak B leeker , 185 5c.4 1 1 ( t ype loca l i t y Ba tav ia, i n fium i ne Tjiliwong;
Su rabaja, i n flumine Ka l imas

Ba rbus lawak t nther,
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Amblyrhynchichthys a ltus Va i l lan t , 1893a z59 ( t y pe loca l i t y Kapuas) . See Bana
reseu and be low .

Pun tius lawak Weber and dc Beaufort .

Puntiop lites lawak Banarescu , 16 .

Kalimantania lawak Banarescu , l 980 :47 5 .

MATERIAL EXAM INED .

— Westem Borneo : Kapuas, mm (MNHN 189 113 5 5 ,

ho lo t y pe ofA . a ltus) ; Kapuas 1976-34 2 : 39 3 mm (CAS 49253 , MZB

Java: Tjiliwong R i ver , Batav ia or Kal imas R i ver , Surabaya, mm (BMNH
syn t ype) .

The ho lotype ofAmblyrhynchichthys altus has dorsa l-fin rays

iii(or i v)8 ana l-fin rays i i i7 Last Simple ana l-fin ray

Stou t , Spine-l i ke, deep ly concave posteriorly wi th sha rp latera l
edges, non -serrate. Sca les wi th St riae para l lel or s l igh t ly d iver
gent , latera l series 34 or 3 5 , t ransverse sca les predorsa l

abou t 13 , and circumpeduncular 16 . G i l l rakers on first arch

26 . Co lorat ion large l y s i lvery on head and body ; no vert i ca l

st reak marks as i n Puntiop lites bulu. A few days after exam i n ing

th is ho lo type i n Paris, I exam i ned the syntype ofB. lawak i n

London , and concluded that they are conspecific . The BMNH

syntype has 7 branched anal-fin rays and 23 gi l l rakers on

first arch .

D ISTRIBUT ION — Apparent ly known on ly from western Bor

neo (Kapuas) and Java . Records from Sumat ra (and Riouw?)

(Weber and dc Beaufo rt 19 16 2204) are based on m isident i fied

Puntiop lites waandersi according to Banarescu ( 1978: l

Leptobarbus B leeker, 1859- 60

Leptobarbus B leeker , 1859- 60c:4 35 ; 18590 2 85 , 4 32 ( t ype spec ies Ba rbus Hoev
enI

'

i B leeker , 185 1 , by mono typy) .
Filirasbora Fowler , 1937 : 172 ( t ype Spec ies Filirasbora rubrip inna Fowler , 1937 ,
by monotypy=Leptob0 rbus hoevenii B leeker ,

I n genera l appearance l ike a very heavy-set Rasbora but with

rostra l and max i l lary barbe ls we l l developed ,
longer than eye

diameter ; top of head broad and flat ; lower j aw wi thou t sym

physeal knob . Last s imple dorsa l-fin ray non -serrate. La tera l

l ine complete, cu rved downward but s l igh t ly , latera l l i ne sca les

34—38; transdorsal 9— 1 1 ; circumpeduncular 14- 15 . G i l l Takers
on first arch 14- 17 . Pharyngea l teet h coch leari fo rm with crcn

ulate margi ns, i n th ree rows,
Fou r species , a l l but L . hoevenii confined to Bo rneo . T he two

species found i n the Kapuas difl
‘

er st riki ngly in co lorat ion .

Key to Lep tobarbus

T ransdorsal sca les 9
T ransdorsal sca les 10- 1 1

Caudal-fin lobes with submargina l longi tudina l b lack

stri pes (Kapuas) L . melanop terus

Caudal fin dusky or pla in 3

Body with a narrow, black , m id-latera l zig-zag st ripe

(nort hern and eastern Borneo)
L . melanotaen ia Bou lenger, 1894

Body p la i n (northern Borneo) L . hosii Regan ,
1906

Leptobarbus hoevemr (B leeker, 185 1)

Barbus Hoevenii B leeker , 185 1h :207 ( t ype loca l i t y Bandjermassing, i n fluv iis) .
Leptobarbus Hoevenii B leeker , 1860a :433 .

Filirasbora rubripinna Fowler, 1937 : l 72 ( t y pe loca l i t y Kemrat , S iam) . See remarks
by Ba i ley in BOhlke

MATERIAL EXAM I NED .
— Kapuas 1976 - 15 , 10 : mm (CAS 492 15 , MZB

Kapuas 1976-20, 3 : - 136 mm (FMNH 94200,MNHN 1982 -660 ,MZB

Kapuas 1976-44 , 3 : - 158 mm (MZB 3 142 , RMNH 28828, UMMZ

4 1

Kapuas 1976 -49, 3 : —109 mm (CAS 492 16 , MZB 3 143 , USNM

I n l i fe, pe lv ic and anal fin s blood-red; other fins dusky or

co lorless.

D ISTR IBUT ION - Thai land (Mekong, Chao Phrya) . Sumatra

(Pa lembang, I ndragi ri , Kwantan , Taluk , Danau Sialong Lo tong,
Djambi , Bagan Api Api) . Bo rneo (Baram?, Kapuas, Ba ri to , Ka

haj an ,
Pengaron , Mahakam) .

Leptobarbus melanopterus Weber and de Beaufo rt , 19 16

Leptobarbus melanopterus Weber and de Beaufort , l 9 l 6 :97 ( t ype loca l i t y Kapuas
R . at Se l im bau) .

MATERIAL EXAM INED .

— Westem Born eo: Kapuas 1976 -32 , 3 : —7 1 . l mm
(MZB 3 144 . USNM Kapuas 1976 -49 , 4 : 120—13 1 mm (CAS 44 179,
MZB 3 145 , ZMA

I n l i fe, caudal fin deep magenta or pu rp le with black sub

margina l longi tudina l st ripes on each lobe; o t her fins dusky or

pa le
,
co lorless.

D ISTRIBUT ION .

— Kn own on ly from the Kapuas.

Lobocheilos bo (Popta, 1904)
(F igu re 24 be low)

Tylognathus bo Popta, 1904 : 199 ( t y pe loca l i t y Bo R .
,
Kapuas basi n ) .

Lobocheilus bo Sm i t h , 194 5 2239 .

MATERIAL EXAMTNED .
—Westem Borneo : Kapuas 1976-14 , 5 : mm

(CAS 492 18 , MZB Kapuas 1976 - 15 , 7 : mm (CAS 492 19 , MZB

Kapuas 1976 -40 , mm (MZB

D ISTR IBUT ION .

— BOI
'

IICO (Kapuas, Mahakam ; a lso north Bor

neo accord ing to Inger and Chi n

Lobocheilos hispidus Valenciennes, 1842

(F i gure 24 above)

Labeo hispidus Va lenc iennes in Cuv ier and Va lenc ien nes, ( t ype loca l i t y
Bu i ten z org) .

Lobocheilos B leeker, 185 3

Lobocheilus Kuh l and v an Hasse l t in v an Hasse l t , l 823 : 132 (nomen nudum ) .
Lobocheilos B leeker, ( t ype spec ies Lobocheilus fa lcifer Kuh l and v an

Hassel t in v an Hasse l t , 1823=Labe0 falcifer Va lenc ien nes in Cuv ier and Va
lenciennes, 1842 , by subsequen t designat ion of B leeker ,

Gobiom
‘

chthys B leeker , 1859a : 14 5 (t ype spec ies uncerta i n ) .

A genus of Labeoinae with rostra l cap great ly th ickened , its

margi n ent i re; upper l ip a lso great ly th ickened , i t s margin ent i re.

Sublacrimal groove extending from rost ra l barbel (when present)
to beyond ri ctus ofj aws. I nner margi n ofupper l ip wi th a va lve
l i ke transverse flap . No separate upper horny j aw sheath . Lower

horny j aw sheath enormousl y expanded , its dorsa l po rt ion ex

tending as a convex pad in to roof ofmouth , i t s ventra l po rt ion

wi th a broad , nearly st ra i gh t , sha rp-edged , heav i ly corn ified

wedge . Lower l ip fleshy , deep l y i ncised , connected to ventra l

su rface of lower j aw by a pa ir of large in terna l fren i . Sho rt ros tra l

and max i l la ry or max i l l a ry barbe l s on ly present .
The species of Lobocheilos need systemat ic revision . More

i nformat ion is needed about ontogenet i c changes i n co lorat ion

and o ther characters, and the numerous nom i na l species de
scribed from Thailand by Fowler 1934 , 193 5 , 1937 , 1939) shou ld

be compared wi th each other and wi th the spec ies known from

I ndonesia .
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F IGUR E 24 . Lobocheilus. A bove. L. hispidus , Kapuas 1976 -6 ,
mm (CAS be low , L. bo, Kapuas 1976- 14 . mm (MZB

C/zondrostoma lipocheilos Va lenc iennes in Cuv ier and Va lenc iennes, 1844 z400

( t ype loca l i t y Java) .
Gobio ja vanic

‘

us B leeker . 1857 li : 358 ( t ype loca l i t y Batav ia , i n fluv iis).
Lobocheilus B leeker, 185941 1 14 5 .

Lobocheilus lipoc/zei/us B leeker , 1860a : 154.

Ty/ognatlu ts hispidus Gun t her. 1868a ; 66 .

Lobocheilus hisp idus Fowler. 1905 2483 .

MATERIAL EXAM INED .

— Western Bo rneo : Kapuas 1976 - 6 . 8; mm (CAS
492 17 . MNHN 1982—66 1 , MZB 3 146 . USNM

D isT RiBUT ION .

— Bom eo (Baram , Kapuas, Mahakam ) . Java .

Luciosoma B leeker, 185 5

Luciosoma B leeker , 1855b126 3 ( t y pe spec ies Barbus set igerus Va lenc iennes in
Cuv ier and Va lenc iennes. 1842 , by subsequen t des i gnat ion of B leeker , 1863b:

Trinm ial ichrhys B leeker , 1860a t283 , 4 12 . 4 16 (proposed as subgenus of Lucio
soma ; t y pe spec ies Leuciscus trinema B leeker . 185 2 . by monotypy).

D IAGNOS IS .

— An entomophagous bari liin genus with body

e longate , subcyl i ndrica l or moderatel y compressed ; head po i n t

ed: snou t e longate,
with two (somet imes t h ree?) obl iquel y ori

en ted . S- curved shal low grooves (open latera l l ine canals?) be

tween anterior nostri l and m iddle of snou t ; mou t h ob l ique l y

ascend i ng , with a long. wide gape , ex tend i ng posteriorly wel l

beyond anterior margin of eye: lower j aw with a moderate l y

large symphysea l knob fi t t ing i nto concavi ty beh ind t ip ofupper

j aw ; upper and lower l i ps with transverse ridges for the i r ent i re

lengt h ,
ridges separated by deep but na rrow grooves, wi th ora l

ends more or less free ( lobate) ; a si ngle pai r of rost ra l barbe ls

and of max i l lary barbels (absent or weak ly developed in one

species) ; gi l l rakers sho rt , wide l y set , 1 — l 1— 13 ; pha

ryngeal teeth uncinate , i n th ree rows, 4 —5 ; la tera l

l i ne complete; sca les i n la tera l series 36—47 , predorsa l 20—24 ,

tran sdorsal 1 1 , circumpeduncular 12— 14 ; dorsal-fin rays i i7 - l /

2
,
ana l i i i6- l /2 ,

pectora l i l 4— l 6 , pe lv i c i8; side of body wi th a

longi tudina l row of more or less evenly s paced roundish or

vert i ca l l y e longate ova l spo ts; m idd le of dorsa l and anal fin

somet imes with a th in dark ho ri zon ta l mark ; bo t h caudal -fin

lobes with dark submargi na l (never diagona l) band (somet imes

absent i n two species) : vertebrae 22- 2 5+ l 6 —4 3 .

For osteo logica l characters see Howes Re la t ionsh ips

ofLuciosoma are discussed be low under L . sp z
'

lop /eura .

Luciosoma is widely d ist ributed in Tha i land (Mekong , Chao

Phrya) , Malay Peninsu la , Sumat ra , Bo rn eo , and Java . There are

fiv e species, th ree i n western Bo rneo .

Key to Luciosoma ofwestern Born eo

a Head moderatel y po i nted ; numerous c lose-set tuberc les

i n a broad sem i-ci rc le on snou t - t i p and on ent i re ventro

la tera l surface ofmandible ; pe l v i c and ana l fin s wi thou t

fi lamentous extension (pelv i c fin somet imes wi th a very

sho rt pro longat ion of sim ple ray) ; body with a row of

vert i ca l ly elongate round ish or oval spots ex tending to

base ofcaudal fin and cont inued as so l i d ho ri zonta l st ri pe

on m iddle rays of caudal fin ; upper and lower lobes of
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F IGURE 2 5 . Luciosoma . A bove, L . setigerum , Kapuas 1976 -24 . 102 mm (MZB be low , L . sp ilop leura , Kapuas 1976 -3 1 , mm (USNM

caudal fin wi th submargina l stri pe o riginat ing on dorsa l

and ventra l margin of caudal pedunc le L . sp ilop leura

Head st rongly po i n ted ; tuberc les en ti rel y absent ; pel v ic

and somet imes ana l fin wi th long fi lamentous extension ;
body with row of roundish spots ex tending to cauda l pe

duncle and cont inued as so l id bar on caudal peduncle and

submargina l st ri pe on upper caudal fin lobe; lower cauda l

fin lobe wi th submargina l band origi nat ing on lower ha l f

of cauda l fin base; m i ddle caudal fin rays co lorless 2

Rost ra l and max i l la ry barbe ls wel l developed , length to

twice as much as eye diamater L . set z
'

gerum

Barbe ls absent or vest igia l in adu l ts, somet imes present

but very sma l l i n young L . trinema

Luciosoma setigerum Valenciennes, 1842

(F igure 2 5 above)

Ba rbus setigerus Va lenc iennes in Cuv ier and Va lenc ien nes , 1842 2203 ( t ype loca l i t y
ri v iere Pebak a

Barbus podonemus B leeker , ( t ype local i t y Surabaya , i n flum i ne Ka l i
See B leeker ( 1855bz264 ) .

Luciosoma setigerum B leeker. l 85 5b1264 .

Luciosoma Weberit
'

Popta , l 905 ; l 77 ( t ype loca l i t y le Boelit. afll uent du Bon

gam
=Mahakam basi n ) . See Weber and de Beau fort ( 19 16 z88) .

Luciosoma trinema Herre and M yers, l 93 7 z58 (Perak . R i ver P lus; m isiden tifi
cat ion) .

MATER IAL EXAMINED.
— Ma lay Pen i nsu la : Perak . P l us R . , 3 : 140—170 mm (CAS

SU 3 1 168—69 ; prev ious l y iden t i fied as L. trinema ); Negri Sem b i lan , Kuala P i lah ,
1 19 mm (CAS-SU Weste rn Bo rneo : Kapuas 1976 - 17 , 6 : 3 19 —1 19 mm
(CAS 49220 . MNHN 1982-6 62 , MZB 3 150 , USNM Kapuas 1976 -20 .

157 mm (MZB Kapuas 1976-24 , 102 mm (MZB Kapuas 1976 -30 .

12 1 mm (MZB

See remarks under L . trinema .

D ISTR IBUT ION — Ma lay Peninsu l a (Perak , Pahang, Ma lacca ,
Negri Sembi lan) . Sumatra (So lok , Sidjungdjung , Lahat , Batang

Hari , Musi Bo rneo (Kapuas) . Java (Ba tav ia , Bekassi, Ran

kasbetong , Lebak , Kedi ri . Surabaya, Gempo l ) .

D IAGNOS IS . Evident ly a re la t ive ly sma l l species, largest spec
imen mm (al l o ther Luciosoma at ta i n ing 13 5 mm or much

more) ; nei ther pel v i c nor ana l fin wi th long fi lamentous exten

sions, pe lv ic fin somet imeswi th short pro longat ion ofou termost

ray (pe lv i c and somet imes ana l fin wi th long fi laments i n al l

o ther Luciosoma) ; snou t moderate ly po in ted (st rongly po in ted

in a l l other Luciosoma ) ; numerous moderate ly large,
c lose-set

tuberc les present in sem i ci rcle on snout- t i p between nost ri ls, t i p

ofch in , and vent ro latera l su rface ofmand ib les (tuberc les absent

in all o ther Luciosoma except L . pel/egrim
'

i Popta, 1905 , i n

wh ich thei r dist ribu t ion is l ike that i n L . sp ilop leura) ; body wi th

con t inuous latera l row of 16— 18 vert i ca l ly e longate oval or

round ish spots cont inued to caudal -fin base; caudal fin wi th

ho ri zonta l submargina l bars on each lobe and m idd le rays with

a dark st ri pe cont inuous with body spo ts; vertebrae 3 9- 4 1 .

The fo l lowing observat ions are from the mm Kapuas

specimen : head snout 1 eye diameter rostral barbel

a lmost twice as long as eye diameter , length maxi l la ry barbel

abou t ha l f as long , gi l l rakers 2+ sca les in latera l

series about 39 ,
predorsa l 2 3 , transdorsal 1 l , circumpedun cular

13 ; dorsa l-fin rays i i 7 - l / 2 , ana l i i i6 pectora l i 14 , pe lv ic i8;

Luciosoma spilopleura B leeker , 185 5

(F i gure 2 5 be low)

Luciosoma spilopleura B leeker , 1855b:26 5 ( t ype loca l i t y Lahat , i n fluv u s =Musi
basi n , Pa lembang ).

MATER IALS EXAMINED .

— Sumat ra: Lahat , mm (BMNH ho

Iotype) . Western Bo rneo : Kapuas 1976 —4 98 mm (BMNH 19823 29 13 ,

CAS 4922 1. MZB 3 154 . RMNH Kapuas 1976 -22 , mm (MZB
Kapuas 1976 -3 1 , 4 : 376 —4 5 5 mm (MZB 3 156 .UMMZ 209879 , USNM

Kapuas 1976 -50 , (MZB
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dorsa l-fin origi n much nearer hypura l fan than snou t- t ip , pre

dorsa l length pectora l fin reach ing to or sl ight ly beyond

pe lv ic-fin ori gi n ,
length pel v ic-fin origi n somewhat anterior

to vert i ca l th rough dorsa l-fin origi n , prepelv ic length pelv ic

fin length ana l-fin o ri gin below m i dd le of dorsa l-fin base.

Luciosoma spilop leura is kn own on ly from B leeker
’

s ho lotype

from Lahat , Sumatra and 12 specimens obta ined by the Kapuas

survey of 1976 . I t d iffers in severa l respects from o ther species

of Luciosoma and may be the most genera l i zed or prim i t i ve

member of its genus. Furt her study of the species m i gh t we l l

cont ribu te to a reassessment of the relat ionsh ips ofLuciosoma .

RELAT IONSH IPS o i=LUCIOSOMA .

- In my view Luciosoma may

be more closely re la ted to Barilius (sensu la to) than to any o ther

Cyprin idae . Th is is cont ra ry to the opin ion ofHowes, who ex

e ludes Luciosoma from his bariliine assemblage
”
and p laces

i t in a “luciosomine assemblage
"
wi th Parluciosoma (Rasbora ,

pa rt im ) and Megarasbora . I t h in k Luciosoma is not so close l y

rela ted to Rasbora . Readers are referred to the discussion of

osteologica l characters by Howes ( 1980 , especi a l ly pp . 180

pa rt icu la rl y those concern ing the ethmoi d region . I have

not studied these fishes osteo logica l ly and have not prepared a

c ri t i ca l d i scussion of th i s aspect . I t shou ld be noted , however,
that the osteo logi ca l observat ions avai lable are based on rel a

tiv ely few species, and that osteo logica l exam i na t ion ofL . sp i

lop leura cou ld be part i cu la rly rewarding . Two genera l consid

erations bear no t i ng: the elongate j aws of a l l Luciosoma and

we l l deve loped rost ra l and max i l la ry barbel s ofLuciosoma ex

cep t L . Irinema st rongly resemble the more or less e longa te j aws

ofa l l Barilius and we l l developed rost ra l and max i l la ry barbe ls

ofmany Barilius . I n cont rast , a l l Rasbora have re la t i ve ly short

j aws and lack both pa i rs of barbe ls (max i l la ry barbe ls weakly

deve loped in Megarasbora) . Three spec ific features of L . sp i

lop leura i nd icat i ve of rela t ionsh ips to Barilius rather than to

Rasbora are as fo l lows : 1) Bariliins as a group , Barilius part ie
ularly, are tubercu la te, many species havi ng tubercles on snout

and mandible more or less comparable to those ofL . sp ilop leura

and L . pellegrim
'

i. Tubercles are absen t or but weakly developed

on the snout and mandib le ofRasbora ( inc luding Parluciosoma)
and Megarasbora (mandibu lar tuberc les of

“
Rasbora

”
axe/rodi

are hi gh ly specia l i zed and may i ndi cate th is species is m isiden

tified generica l ly) . 2) Co lorat ion ofLuciosoma and especia l ly L .

sp ilop leura agrees i n genera l and in deta i l wi th co lorat ion found

i n Bariliinae i nc lud ing Barilius (sensu la to) but not i n Rasbora

or any other Cyprin idae. I refer to the conti nuous la tera l row

of spo ts on the body , a prim i t i ve co lor feature ofmost A fri can

and Asian species of Barilius and of a l l Luciosoma . In most

Luciosoma the spots tend to be round , but i n L . sp ilop leura , as

i n Ba rillas usua l ly , they are vert ica l ly e longate. Submargina l

bands on caudal fin , present i n th ree species ofLuciosoma and

severa l Barilius, are found i n relat i ve ly few cyprin ids and are

absent in a l l species ofRasbora andM egarasbora . (Severa l Ras

bora have a diagona l mark across dista l port ion ofeach caudal
fin lobe .) 3 ) The shape ofthe compressed and moderately po i nt

ed head of L . spilop leura is very much l ike t hat i n va rious
Barilius and less l i ke the shape observed in nearly a l l Rasbora

( th is dist inct ion is adm i t tedly somewhat subject ive) .

D ISTR IBUT ION .

— Sumatra (Lahat , upper Musi basi n) . Western

Bo rneo (Kapuas) . Records ofL . sp ilop leura from no rth Bo rneo

by Weber and de Beaufo rt ( 19 16 z89) presumably are a l l based

on Luciosoma pellegrinii Popta, 1905 , a species found in north ,

CALIFORN IA ACADEMY OF SC I ENCES

no rtheast and west Bo rneo ( inc lud ing Mahakam basi n) ; see I n

ger and Ch i n ( l 962 z62) .

I n the Kapuas bas i n L . sp ilop leura was co l lected on ly in h igh

gradient rivers wi th rocky , stony or gravel bo t toms, whereas L .

setigerum and L . trinema were found in the Kapuas mai nstream

and low grad ient tri bu taries wi th logs and leaf- l i t ter on the bot
tom .

Luciosoma trinema (B leeker, 1852)

Leuciscus trinema B leeker , 1852dz600 ( t ype loca l i t y Pa lem bang. i n fluv iis
Luciosoma (Trz

'

nematichlhys) trinema B leeker , l 86oa z4 13 , 4 16 .

MATERIAL EXAM I NED .
— Sarawak : 2 : 122- 13 5 mm (CAS-SU western

Bo rneo : Kapuas 1976 - 16 , mm (MZB Kapuas 1976-20 , 2 : 14 1—15 2 mm
(CAS 49222 , MZB Kapuas 1976 -3 3 . mm (MZB Kapuas 1976
49 , mm (MZB

R EMARKS — L . trinema and L . setigerum are very c lose l y re

lated . They share a un ique feature of co lorat ion , i.e . , un ion of

spo t s on side of body wi th so l i d submargi na l band on upper
caudal fin lobe. Apart from presence or absence ofbarbels (which
may be present but reduced in s i ze i n juveni le L . trinema) , there

seems to be a lmost no way to te l l t hem apart . Repo rted dis
tinctions between L . setigerum and L . trinema (other than bar

be ls) do not ho ld up under c loser exam i nat ion . For example,

Howes ( 1980 : 17 1) repo rted
“
moda l number ofvertebrae” i n L .

setigerum as 43 17+ 1) and in L . trinema as 39

Thi s suggest s a clea r difference between the

species. But Howes did not i ndicate number of specimens ex

am ined i n determ i n ing his modes, and they may not have been

numerous. L . setigerum have vertebrae 23

and L . trinema 23- 25 + 16 4 l ( l ) ,
Weber and de Beaufort ( l 9 16 z87—88) repo rted sca les i n trans
v erse series 3 i n L . trinema and 5 i n L . se

tz
'

gerum ; I find 5 i n bo th species. Perhaps L . trinema

and L . setigerum are mo rpho logica l variet ies ofone species ; the
problem meri ts further study .

D ISTR IBUT ION .

— Sumatra (Pa lembang, Kwantan R . ,
Upper

Langkat , Batang Ha ri) . Bo rneo (Kapuas, Baram ) . Presence of

L . trinema i n Ma lay Peninsu la is unconfi rmed ; a record from

the R i ver P lus, Perak (Herre and Myers i s based on

L . setigerum .

M acrochirichthys B leeker, 1859

Macrochirichlhys B leeker. 18590 1 15 5 ( t ype spec iesLeuciscus uranoscopus B leeker ,
185 1=Leuciscus macrochiras Va lenc ien nes in Cuv ier and Va lenc ien nes. 1844 ,

by monotypy; second Spec ies doubt fu l l y i nc luded) .

Body ex tremel y elongate, high ly compressed . Barbels absent .

No hya l i ne eye l id . Jaws st rongly uptu rned , nearly vert ica l . Man

dibular symphysis strongly uncina te. G i l l rakers rudimentary ,
pha ryngea l teeth in two rows, usua l ly Pectora l fin great ly

en larged , fa l cate,
with 17 rays. Pe lv i c fin sma l l

,
wi th 8 rays .

Dorsa l fin wi th 8 rays, ana l wi th 25—28, bo th set far back . Latera l

l i ne complete, sl igh t ly curved downwards; sca les i n la tera l l i ne

series 120— 130 .

I tentat ively regard th is genus as comp risi ng a si ngle species.

M acrochirichthys macrochirus (Valenciennes, 1844)
(F i gu re 26 )

Leuciscus macrochiras Va lenc ien nes in Cuv ier and Va lenc ien nes, 1844 z348 (t ype
loca l i t y Java) .
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F IGURE 2 7 .

Osteochilus may be div ided in to t h ree groups based on length

and shape of the longest fo lds or p l icae on the great l y expanded

lateral port ion of the upper l i p . The groups are a lso pa rt ly dis

tinguished by the dist ribu t ion of un ice l lu lar kerat i nou s projec

t ions or unculi and taste buds on the pl i cae, and by the si ze and

shape ofthe unculi. T he groups seem to represent species adapt

ed to sim i lar feed ing eco logy or habi tat ra ther than specieswhich

are phy let i ca l ly rela ted .

T he th ree groupsmay be out l ined as fo l lows: 1) Endomo rphs:
Ma i n p l i cae on la tera l port ions of upper l i p d iv ided in to more

or less numerous ova l or mound-shaped sect ions. Unculi and

taste buds tend to be m i xed toget her . Unculi low- l y ing
,
po l yg

onal , to 4- 18 am long , usua l ly present in furrows between p l icae

as we l l as on pl icae . This i nc ludes the largest and most deep

bodied members of the genus (endomo rphs) . Genera l l y i nhabi t

lakes and large rivers wi th slow cu rrent . Absen t from mounta i n

st reams . Osteochilus borneensis , 0 . hasselti. 0 . melanop leura ,

0 . sch/egeli. Maximum standard length 224—366 mm . This group

includes some of the most impo rtan t freshwater food fishes of

southeast Asi a . Osteochilus melanop leura is especia l l y no te

worthy for its upturned mouth ; in a l l o ther Osteochilus the mouth

is subinferior or i nferior . I t is a lso the la rgest species .

2 ) Mesomo rphs: Ma in p l i cae on la tera l port ions ofupper l ips
all div ided in to at least two or th ree elonga te ,

ridge- l i ke seg

ments. Taste buds genera l l y d ist ribu ted a long ante rior margin

ofunculiferous apex of pl icae . Uncu li i ntermedia te i n si ze, fre

quent ly expanded d ista l ly , to 16—24 um long , genera l ly weakly

deve loped or absent from fu rrows . More or less i ntermed iate
i n si ze and body depth . Maximum standard length 120—205

mm . Ma in ly inhabi t lowland ri vers ofmoderate gradient . Os

teochilus kappem
’

, 0 . triporus. and O . waandersi.

3) Ectomorphs: Mai n p l icae on latera l port ions of upper l i p
fo rm i ng very long , high , unbroken ri dges. Uncu li confined to
summ i t of ridges, taste buds genera l l y form we l l defined rows
paral lel to unculiferous port ions ofridges. Unculi relat ive ly large,

to 20—27 pm long , e longate. Max im um standard length 7 5—225
mm . Tend to inhab i t sma l ler fo rest st reams and mounta in

st reams with re lat i ve l y st rong current . Osteochilus enneaporus ,

1
'

li ter/medias. kahajanensis. m icrocephalus, p lezu
'

otaem
'

a and sp i

lurus . I n th is group 0 . p leurotaen ia and 0 . sp ilurus are part ic

u larly no tewort hy . Osteochilus p leurotaem
'

a apparent ly has the

CALIFORN IA ACADEMY OF SClENCES

Mvslaco/eucus ma rg ina tus . Kapuas 1976 -27 , mm (MZB

largest l i ps ofany Osteochilus and i t s mouth is strongly inferior .

T he habi ta t is not we l l known , but from the loca l i t ies recorded

I suspect i t i nhabi ts large mounta i n st reamsand probably prefers
swi ft currents. Osteochilus sp ilurus, a tta i n ing a max imum stan

dard length ofon ly about 7 5 mm , is by far the sma l lest species
of Osteochilus . Some popu la t ions apparen t ly mature a t much

sma l ler Si zes, and the largest adu l ts i n such popu la t ions may

at ta in on ly abou t ha lf th i s length .

T he above d iv isions can be ex tended to i nc lude the rest of

the species ofOsteochilus which are not found in western Bor

neo . The qua l i ty of the p l icae is readi l y observable wi th a dis
secting m icroscope or i n most instances with the unaided eye.

T he unculi
,
however

,
are best observed by scann ing electron

m i croscopy , and thus far such observat ions have been made

on ly for 0 . borneensis, enneaporus, hasselti, intermedius,
melanop leura , m ic rocep ha lus, sa rawakensis , trz

’

porus, and
waandersi (Kam asuta 198 1 , and herein ) .

The dilTeren t types of l i ps i n Osteochilus cannot yet be cor

re lated wi th d ifferences i n feeding behav ior or food . Osteochilus,

l ike o ther Labeoinae, probably feed on aufwuchs. Species of

forest st reams presumably feed on aufwuchs growing on sub

merged tree t runks or logs and root s , those ofmounta i n st reams

on epi l i th ic aufwuchs. Scann ing electron m i crographs ofthe l i ps

of a mm 0 . hasselti (Fig . 30) revea l numerous stra igh t

fragments of about 4—28 um which may possi bly be chopped

up bi ts of fi lamentous a lgae. These pieces appea r to be cut off

at righ t angles at bo t h ends. Exam i nat ion of the stomach con
ten ts of the same specimen wi th a compound l igh t m i croscope

revea ls large numbers of fragments from um to mm ,

many of which are segments of fi lamentous a lgae with 2— 1 1

ce l ls. Even more abundant are i rregu lar masses of apparent ly
organic materia l , at least some of i t possi bly from h igher p lan ts.

More in format ion cou ld certa in ly be gleaned from exam i n ing

stomach contents of more specimens, but field and laborato ry

study of l ive fish wou ld be much more profi tab le.

Key to Osteochilus from western Borneo

1a Latera l l ine sca les 4 5—5 3 ; do rsa l-fin rays 20—23

1b Latera l l i ne sca les 27- 3 5 ; dorsa l-fin rays 14—2 1
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F IGURE 28. Osteochilus borneensis. Kapuas 1976 - 16 , mm (CAS

Mou th uptu rned ; snou t non - tubercu late; a large dark

vert ica l mark on body above pectora l fin ; gi l l rakers 27

3 5 ; ci rcum ferent ia l sca les 22 - 24

0 . melanop leura

Mouth inferior; snout wi th three large tuberc les; no mark

on body above pectora l fin ; gi l l rakers 20—25 ; ci rcum

feren tial scales 17 —20 0 . borneensis

Circumpeduncular sca les 20 0 . sch/egeh
’

Circumpeduncular sca les 12— 16 4

Large, round , peduncu lar spot 5

No l arge, round peduncu lar spot 8

Latera l l ine sca les 27—29; ci rcum ferential scales

Latera l l i ne sca les 29—3 5 ; ci rcum feren tia l sca les more

than 1 1 . 6

Two large tubercleson snout ; la tera l p l icae ofupper l i p
long and undivided kahajanensis

No tubercles on snou t ; la teral pl icaeofupper l i p short ,

div ided In two or th ree 7

C i rcum ferent ia l scales spots on sides weak or

ind ist i nct

Ci rcum ferential scales 13 spo ts on sides darker

and more dist i nct 0 . hasselt z

M id lateral stri pe 9

No m id la tera l st ri pe

M i dlatera l stri pe cont inued on m iddle cauda l—fin rays to

end of cauda l fin 0 . waandersii

M id latera l st ri pe stopping more or less abrupt ly at base

of caudal fin

G i l l rakers 27—3 5 0 . microcepha lus
G i l l rakers 40—60

Snou t non-tubercu late or with numerous fine tuberc les;
si des of body wi th l i tt le or no p igmentat ion except me

dian longi tudina l stri pe O. p leurotaem
’

a

Snou t wi th 1 or 3 tuberc les; sides of body heav i ly pig

men ted
, so that median longi tudina l st ripe is obscured

(part icu larly anteriorly) O. enneaporus

No rows of spots on scales; no darkmark on base of

anterior port ion of dorsa l fin 0 . in termedius

Osteochilus borneensis (B leeker , 185 7)
(F i gu re 28)

47

12b Body wi th severa l longi tudina l rows ofspot s on exposed

po rt ion of sca les; a large dark mark on base of anterior

port ion of dorsa l fin

l 3a P l i cae on la tera l po rt ion of upper l i p undiv ided ; no tu

bercles on snou t ; upper and lower lobes of cauda l fin

wi th th i n dark margi ns 0 . in termedius

l 3b P l i cae on la tera l po rt ion of upper l ip divided in to two
or t hree; snout wi th three tuberc les; caudal fin wi th dark

ened margins 0 . triporus

Rolu
'

ta borneensis B leeker , 185 7a : 17 ( t ype loca l i t y Kapuas R i ver at Pon t ianak ) .
Osteochilus borneensis G I

'

I n ther, l 868a z4 1.

MATER IAL EXAM I NED.— Western Borneo : Kapuas 1976 - 16 , 2 : mm
(CAS 49226 . MZB Kapuas 1976 - 17 , 2 : 5 7 2 mm (MZB 3 169 , NIH

Kapuas 1976 -3 3 , mm (MZB

Endomorph . Body depth Dorsa l-fin rays 20—23 , pec
tora l 15— 16 . Sca les i n la tera l series 4 1—49, ci rcum ferent ia l 17

- 20 , circumpeduncular 22—24 . G i l l rakers 28—3 1 . Mouth
subi nferior . Latera l p l icae of upper l i ps i rregu larly arranged

,

sho rt , mound-shaped . A large, dark round circumpeduncular

spo t . Body with about 15— 17 fa int longi tud ina l stri pes. Fi ns

dusky or pla i n . Max imum standard length 282 mm .

D ISTR IBUT ION — Sumatra (Djambi) . Bo rneo (Kapuas basi n

on ly) .

Osteochilus enneaporus (B leeker, 185 2)
(F i gure 29 )

Rohita enneaporos B leeker , 185 2d1596 ( t ype loca l i t y Padang, Sumat ra) .
Osteochilus vittatus Gun t her. l 868(1 :44 ( i n pa rt ) .
Osteochilus vitratoides Popta, ( t ype local i t y Howong R i ver. Mahakam
bas i n , eastern Bo rneo) . See Kam asuta

Osteochilus scapulan
'

s Fowler , 1939 z69. fig . 17 , 18 (t ype loca l i t y Trang , sou thern
Tha i land) . See Kamasuta

MATER IAL EXAM INED .

— Weste rn Borneo : Kapuas 1976 - 6 . 7 : 62 0— 138 mm (CAS
49227 , MZB 3 17 1 , N IF I uncat USNM Kapuas 1976 -24 . mm
(MZB Kapuas 1976 -25 . 2 : 50 0 mm (BMNH MZB

Kapuas 1976 -27 , 6 : 529 - 105 mm (FMNH 94202 , MNHN 1982-664 , MZB
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F IGUR E 29. Osteochilus enneaporus. Above. Kapuas 1976 -6 , 12 1 mm (CAS below , unculiferous l i ps, Kapuas 1976-6 , mm (CAS

3 174 , RMNH 2883 1 . ROM Kapuas 1976 -29. 4 : — 136 mm (MZB
3 17 5 , UMMZ 209874 , USNM

Ectomorph . Body depth Dorsa l -fin rays 15—18, pec

tora l 15—16 . Sca les i n la tera l series 3 1- 32 ,
ci rcum ferent ia l 1 1/

circumpeduncular 16 . G i l l rakers 40—60 . Snou t tuberc les

l or 3 ( i f 3 , median tubercle largest ) . Median la tera l stri pe on

body , usua l l y dist i nct on posterior ha l f of body , obscured by

dark me lani n . Latera l su rface ofupper l i p wi th long undiv ided

pl icae . Max imum standard length 192 mm .

Osteochilus hasselti (Valenciennes, 1842)
(F i gure 30 )

Roll /
"

1a hasselti Va lenc iennes in Cuv ier and Va lenc ien nes , ( t y pe loca l i t y
Java) .

Rohila roste/lafus Va lenc iennes in Cuv ier and Va lenc ien nes. ( t ype 10
cality Rangoon . Burma) .

Rolma (Ra/rim) kuh/i B leeker , 1860a : 17 7 ( t ype loca l i t y Pa lembang. Suma t ra).
Osteochilus hasselti Gun t her , 186 85414 1 .

Osteochilus kuh/ii Gun t her , 1868az4 3 .

Osteochilus nei/Ii Day. ( t ype loca l i t y Sil tang R i ver. Burma) .
Osteochilus duostigma Fowler . l 937 : 182 . fig. 12 1 ( t ype loca l i t y Kemara t , no rt h
easte rn Tha i land ) .

Osteochilus hasselti tweediei Menon . 1954 z l 2 . fig . 3 ( t ype loca l i t y Kua la Tahan ,
Pahang , Malay Pen i nsu la) .

MATER IAL EXAM INED .

— Westem Bo rneo : Kapuas 1976 -6 , 5 : mm (CAS
49 228. MZB Kapuas 1976 -7 . mm (MZB Kapuas 1976 -8 , 9 :

56 4 —95 2 mm (MNHN 1982-66 5 . MZB 3 178.N1Fl uncal . , RMNH 2883 2 USNM

Kapuas 1976 - 13 . mm (MZB

Endomorph . Body deep
,

—4 . l . Dorsa l-fin rays 16—2 1 , pec~

tora l 14— 16 . Sca le in la tera l series 30—33 , ci rcum ferent ia l

13 , circumpeduncular 16 . G i l l rakers 27—3 5 . No tubercles on

snou t . Latera l p l i cae of upper l i p short , moundlike. S ides of

body wi th about 9 longi tudina l rows of c lose-set round spo t s .

A large circumpeduncular spo t . Fi ns plai n . Max imum standard

length 224 mm .

Osteochilus in termedius Weber and de Beaufo rt , 19 16

(F i gure 3 1 )

in termedius Weber and de Beau fo rt , —134 ( t y pe loca l i t y
Djam bi , Sumat ra , and Kapuas R i ver at Pu tus S i bau) .

MATER IAL EXAM INED .

— Westem Borneo: Kapuas 1976- 17 . 2 : 66 4—69 8 mm
(CAS 44 182 . M2 8 Kapuas 1976 -42 . 4 : mm (MZB 3 18 1 , N I F I
uncat RMNH 2883 3 . USNM Kapuas 1976 -43 , 3 : 46 7—49 9 mm (MZB
3 182 CAS Kapuas 1976-4 7 , mm (MZB

Weber and de Beaufort ( 19 16 1133 ) gave on ly a summa ry de

scri pt ion of th is species and expressed doubt as to i t s d ist i nct

ness . Hardenberg ( 1936 ) suggested i t is on ly a variety of 0 .

triporus . Kamasuta and I find that i t is a dist inct spec ies, dif

feren t i n many respects from 0 . triparas, wh ich appears to be

its c losest rela t ive.

Ectomo rph . Body slender , compressed . Dorsa l-fin rays 17

18, pectora l 14— 15 . Sca les i n latera l series 30—32 ,
ci rcum feren tia l

c ircumpeduncular 16 . G i l l rakers 39—4 9 .

No tuberc les on snout . P l i cae on ventra l port ion ofupper l ip

und i v ided . Dorsa l fin wi th a large but indist i nct dark spot an

teriorly; o therwise dusky . Dorsa l-fin margin nearly st ra igh t . Pe
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F IGUR E 30 . Osteochilus hasselti. Above , Kapuas 1976 -8, mm (USNM be low , unculiferous l i ps, Kapuas 1976 -6 , mm (CAS

duncular spo t absent . Upper and lower lobes of caudal fin wi th

a diffuse, th i n ,
longi tudina l band ex tending from procu rrent rays

to end of uppermost and lowermost caudal fin rays (absent in

0 . triporus) . S ide of body wi th six rows of dark spots, one on

lateral l i ne sca le row, two on the two sca le rows above la tera l

l i ne and th ree on the t hree scale rows be low latera l l i ne; row of

spots on la tera l l i ne sca les not i ceably fa in ter than other rows

(rows of spots on la tera l l i ne equa l l y dist inct i n 0 . trz
’

porus) .

Max imum standard length 154 mm .

D ISTR IBUT ION — Sumatra (Djamb i ; Batang Ha ri ) . Borneo

(Kapuas basi n on ly) .

Osteochilus kahajanensis (B leeker , 185 7)
(F igure 32)

Rohi
'

la kahajanensis B leeker , 185 7a : 18 ( t ype loca l i t y Kahajan R i ver) .
Osteochilus kahajanensis Gun t her. 1868a z44 .

MATERIAL EXAMINED.

— Western Bo rneo: Kapuas 1976 - 17 , mm (MZB
Kapuas 1976 -39. mm (MZB

Endomorph . Body depth Dorsa l-fin rays 19—2 1 . Scales

i n la tera l series 3 1—32 ,
c i rcum ferent ia l circumpedun

cular 16 . G i l l Takers 3 3—4 6 . Differs from al l other Osteochilus

in having two large tuberc les on snou t ( instead of or

numerous sma l l tubercles) . A diffuse or poorly defined median

longi tudinal st ripe. Ventra l su rface ofupper l i p wi th moderatel y

long undivided pl icae. Max imum standard length 220 mm .

Osteochilus kappenu (B leeker , 185 7 )
(F i gure 3 3 )
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Ro/u
'

ra kappenii B leeker , 185 7a : 19 ( t y pe local i t y Kapuas R i ver at Pon t ianak ) .
Osteochilus kappem

'

i G iin ther,

Osteochilus brew
'

cauda Weber and de Beau fort , ( t ype loca l i t y Kapuas
R i ver at Pu tus S i bau and Pu tus Gen t i ng). See Kamasuta

MATER IAL EXAM INED .

— Western Bo rneo : Kapuas 1976 -28. 3 : 46 5—798 mm
(CAS 49230 MZB 3 186 . N IF I Kapuas 1976 -3 7 . 2 : mm (MZB
3 187 . USNM Kapuas 1976-43 . mm (MZB

Mesomorph . Body compressed , depth Dorsa l-fin rays

19—2 1 , pectora l 15 . Latera l l i ne scales 3 1— 33 , ci rcum ferent ia l

circumpeduncu lar 16 . G i l l rakers 26—34 . La tera l p l i cae

of upper l i p sho rt , each divided in to two or t h ree. About n ine

rows of ind ist i nct spo ts on s ides ofbody (spots darker and more

dist i nct in 0 . hasselti) . A la rge circumpeduncular spo t . Fi ns

pla i n . Max imum standard length 17 5 mm .

This rare species of rest ricted d ist ribu t ion is ve ry sim i la r to

the common and very widel y distri bu ted 0 . hasselti. They can

be separated by the ci rcum ferent ial sca le coun t 15 i n O.

kappem
’

v s. 13 i n 0 . hasselti) , as wel l as the less dist inct

spots i n 0 . kappen i.

This species may be endem i c to the Kapuas. Ident ificat ion of

specimens repo rted from Djambi
,
Sumatra , as 0 . kappem

‘

(We

ber and de Beaufo rt , shou ld be checked . A reco rd

from the Baram R i ver (Fowler 1905 ) seem s l i ke ly to be based

on 0 . kahajanensis (Kamasuta
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F IGURE 3 1. Osteochilus intermedius. Above , Kapuas 1976-43 , mm (CAS be low . uncu liferous l i ps, Kapuas 1976 - 17 , mm (CAS

Osteochilus melanopleurus (B leeker , 185 2)

(F i gure 34 )

(CAS 4923 1. MZB 3 189 . USNM Kapuas 1976-49. 2 : 72 8—1 19 mm
(CAS 49232 , MZB

Rolz ila melanop/eura B leeker . 185 2b;430 ( t ype loca l i t y Bandjermassing, Bomeo .

Immediate l y dist i ngu ished from a l l Other 0 5 13 0 6171111 5 by its

and Palem bang. Sumat ra) .
Osteochilus n

'

ze/a i zopleurus G iin ther,

upturned mou th ,
and by the large si ze of the vert i ca l dark bar

on body above pectora l fin .

MATER IAL EXAM INED .

— Western Bo rneo : Kapuas 1976 - 20
,
3 : — 13 7 mm Endomorph . Body depth —4 . l . Dorsa l-fin rays 20—22 , pec

F IGURE 3 2. Osteochilus kahajanensis. Kapuas 1976 -39 ,
mm (MZB
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F IGUR E 33 . Osteochilus kappenii. Kapuas 1976 -43 , mm (MZB

tora l 17—18. Latera l l i ne sca les 4 1- 5 3 , ci rcum ferent ia l 22—23/ D ISTRIBUT ION .

— Mekong basi n (Laos, Kampuchea , sout hern
—24 , circumpeduncular 22—24 . G i l l rakers 25—40 or more Vietnam

,
and Tha i land) . Ma lay Peninsu l a (Chenderoh Dam ,

(number increasi ng wi th growth) . La tera l p l icae of upper l i p Perak ; Kalantan) . Sumatra (Djambi , Palembang , Mandan R . at

i rregu larly arranged ,
mound-shaped . Fi ns and body ot herwise S i ak) . Bo rneo (Kapuas, Baram ) . Tha i land (Tapi R . ,

Meklong

p la in . Max imum standard length 366 mm . R .
,
Menam Mun , Chao Phrya,

Meyom at Lampang) .

F IGUR E 34 . Osteochilus melanop leurus . Above , Kapuas 1976-49 1 19 mm (MZB be low , unculiferous l ips, Kapuas 1976 -49, mm (CAS



F IGURE 3 5 .

Osteochilus microcepha lus (Valenciennes 1842 )

(F igu re 3 5 )

Robin : nu
’

crocepha /us Va lenc ien nes in Cuv ier and Va lenc ien nes. ( t y pe
loca l i t y Ban tam R i ver . Java) .

Rohim brachmoloperus B leeker , 1855b; 26 6 ( t y pe loca l i t y Laha t , Sumat ra) .
Ro/Iira w

‘

na la B leeker . l 860a : 178 ( t y pe loca l i t y Java, Sumat ra , and Bo rneo ) .
Osteochilus microcepha lus Gun t her 1868a z43 .

Osteochilus brac/zynoropterus G il n ther 1868a z4 3 .

Osteochilus vitratus G i
'

m ther 1868a :44 .

MATER IAL EXAM INED .
— Western Bo rneo : Kapuas 1976 - 15 , 3 : 36 0—4 4 1 mm

(BMNH 1982 —19 , MZB Kapuas 1976 - 16 , 3 : mm (CAS
49233 . MZB Kapuas 1976 - 17 , 2 : 5 5 6 —6 15 mm (FMNH 94203 , MZB

Kapuas 1976 - 19 .
mm (MZB Kapuas 1976 -2 1 , 3 : - 28. l

mm (MZB Kapuas 1976 -27 . 2 : 93 8- 1 15 mm (IRSNB 19732 , MZB

Kapuas 1976 -29 . 3 : 879 —99 5 mm (MCZ 5834 2 MZB Kapuas 1976 - 3 1 .

5 : 396 —100 mm (MZB 3 198. CAS Kapuas 1976 -33 . mm (MZB
Kapuas 1976 -35 . 5 : 5 38 —7 76 mm (MZB 3200 .MNHN 1982 Kapuas

1976 -3 7 . 8: mm (MZB 320 1 . RMNH 28834 . UMMZ 209893 , USNM

Kapuas 1976 -39 . mm . MZB Kapuas 1976 -4 3 , 7 : —4 38

mm (M2 8 3 203 . USNM 230 193 . ZMA Kapuas 1976 -4 5 , mm
(M2 8 Kapuas 1976 -46 . mm (MZB Kapuas 1976 -47 , mm
(MZB

Ectomorph . Body depth Dorsa l -fin rays 14- 17 , pec

tora l 14—16 . Latera l l i ne sca les 3 2—3 3 ,
ci rcum ferent ia l

circumpeduncular 16 . G i l l rakers 27—3 5 . Snou t tuberc les O,
l

or 3 . M id la tera l st ri pe from gi l l openi ng to end of cauda l pe

duncle . Mout h sub i n fe rio r . Vent ra l surface of upper l i p wi th

moderatel y long undiv ided p l icae . Max imum standard length

140 mm .

D ISTR IBUT ION — Laos, Kampuchea ,
and probably sou thern

Vietnam (Mekong basi n ) . Thai land (Mekong , Chao Phrya , Kwai

Yai R . , Pattan i R . at Ya la ) . Sarawak (N iah R . , Baram Bor

neo (Kapuas, Bari to Ma lay Peni nsu la (Tahan R . ,
Pahang;

Sadi l i R . , Johore) . Sumat ra (Djambi , Moesi , S i ngkarak , Sock

adana , Sindjungdjung , Pa lembang) .

Osteochilus pleurotaen ia (B leeker , 185 5 ) new combinat ion

Lohn t
'hi/us p leurotaem

’

a B leeker , ( t y pe loca l i t y Lahat . Sumat ra) .
Lr

'

I/mcli i
'

lus mhiroides B leeker. 185 7b136 3 ( t y pe loca l i t y Krawang . Batav ia. Java).
DipIoc/wi/ichlhys p leurolaen ia B leeker , 1860a z l 43 (descr i p t ion of Dip/oclieil

It
'hI/l l 'S wi t h Lobochi/us plem'

otamu
'

a as t y pe spec ies) .

CALIFORN IA ACADEMY OF SC IENCES

Osteochilus microcepha lus , Kapuas 1976-4 5 , mm (MZB

Labeo (Diplochci/os) mhiroides B leeker , 18600 : 139 .

Labeo pleurotaem
’

a Gun t her , l 868a :58 .

Osteochilus jen l inkii Poola, l 9o4 z l 94 ( t y pe loca l i t y Bongo n Riv er=Mahakam
Bas i n . eastern Bo rn eo ) .

MATER IAL EXAM INED .

— Weste rn Bo rneo (Kapuas R . at Pu tussi bau) , 3 , andNan

garaun . Manda i R Kapuas basi n , 2 (RMNH 1683

Ectomorph . Body slender , depth Dorsa l-fin rays 14

15 , pectora l 16- 17 . Latera l l ine sca les 30—3 1 , ci rcum ferent ia l

circumpeduncular 16 . Mou t h strongly i nferior, l ips

perhaps larger than i n any o ther species ofOsteochilus. Ventra l

port ion ofupper l i p wi th pl icae long and undiv ided . Snou t non

tubercu late or wi th numerous fine tubercles. G i l l rakers 40—60 .

Juven i les wi th median longi tudina l st ri pe from gi l l cover to base

ofcaudal fin (disappears wi th growth) . Max imum standard length

225 mm .

This is the on ly species ofOsteochilus known from the Kapuas

basi n not obta i ned during the Kapuas survey of 1976 . J . Kar

nasu ta and I independent ly exam i ned materi a l i n Europe and
came to the conclusion that i t be longs i n Osteochilus. The syn

onymy presented here is from Kamasuta

D ISTR IBUT ION — Sumatra (Lahat , Moesi Bo rneo (Kapuas,
Mahakam ) . Java (Krawang, Batavia) .

Osteochilus schlegeli (B leeker , 185 1)
(F i gure 36 )

Rohila schlegeli B leeker , 185 1i:4 32 ( t y pe loca l i t y Bandjermassing) .
Osteochilus schlegeli Gun t her , l 868az42 .

MATER IAL EXAMINED .

— Westem Bo rneo : Kapuas 1976 - 19. 125 mm (MZB
Kapuas 1976 -44 , 102 mm (MZB

Endomorph . Body deep , Dorsa l -fin rays 16- 18. Lat

era l l ine sca les 3 2- 33 ,
ci rcum ferent ia l circumpedun

cular 20 . G i l l rakers 24—30 . Latera l pl i cae ofupper l i p mound

shaped ,
i rregu larly posi t ioned . Body and fins usua l ly p la i n ,

except juven i les usua l ly have a vert i ca l black blotch on side of

body above pecto ra l fin , and some specimens have a large black

spot on anterior base of dorsa l fin . Max imum standard length

3 13 mm .

D ISTR IBUT ION — Tha i land ( lower Chao Phrya,
Meklong

Sumat ra (Djambi , Batang Hari , Palembang) . Borneo (Kapuas) .
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F IGURE 38 . Osteochilus triporos. Above Kapuas 1976-49 , mm (MZB be low , unculiferous l i ps, Kapuas 1976-42 , mm (USNM

2 883 5 . ROM Kapuas 1976 -46 , 22 : mm (MZB 32 16 , UMMZ
2 09920 , USNM Kapuas 1976 -47 , 5 : mm (MZB 32 17 , USNM

Kapuas 1976 -5 1. 7 : 22 4 mm (CAS 49239 , MZB

Ectomorph . Body moderatel y deep ,
Dorsa l-fin rays

14—15 , pectora l 13— 14 . Latera l l i ne sca les 27—29, ci rcum ferent ia l

l
, circumpeduncular 16 . G i l l rakers 2 5—28. A round dark

spo t on caudal peduncle . Vent ra l surface of l ip wi th moderatel y

long undiv ided p l icae . Max imum standard length 7 5 mm .

D ISTR IBUT ION .

— Soulhem Ma lay Peninsu la . Sout hern Su

matra . Western and sou thern Borneo . Java . Banka . B i l l i ton .

Osteochilus triporos (B leeker , 185 2)
(F i gu re 38)

Rohita triporos B leeker , 18526 1598 ( t y pe loca l i t y Pa lem bang . Suma t ra).
Osteochilus Iriporus Gun ther. 1868a :44 .

MATER IAL EXAM INED .

— Westem Bo rneo : Kapuas 1976 - 19. 6 : 78 9—1 16 mm
(BMNH CAS 49240 , RMNH 94204 , MZB Kapuas 1976
20 . 4 : 6 6 4— 1 13 mm (MZB 3 220 , MNHN 1982-6 68. RMNH Kapuas
19764 2 , 6 : 7 1 .6—848 mm (MZB 3 22 1 , UMMZ 209905 , USNM Kapuas
1976 -49 , mm (MZB

Mesomorph . Body elonga te , slender, Dorsa l-fin rays
15— 16 . Latera l l i ne sca les 29—30 , ci rcum ferent ia l —13 ,

circumpeduncu lar 13 . Ventral pa rt of l ip wi th long pl icae di
v ided i nto two or th ree pa rts. G i l l rakers 27—32 . Snou t tubercles
3
, m i dd le one largest . Long p l icae on ventra l po rt ion of upper

l ip divided in to two or th ree pa rts. A large,
round ,

dark spo t

near base ofante rio r po rt ion ofdorsa l fin , fo l lowed by a stra ight

body wi th abou t 8 rows of dusky round spo t s centered on an

terior exposed po rt ion ofsca les. Peduncu lar spot absent . Dorsa l

fin margin Strongly fa lcate .

D ISTR IBUT ION .

— Sumatra (Pa lembang, Gunung Sahilan) . Bor

neo (Kapuas) .

Osteochilus waandersii (B leeker , 1852)
(F i gure 39)

Roltita It 'aandersu B leeke r. l 852g z73 3 ( t ype loca l i t y Toboal i , Ban ka) .
Osteochilus ti 'aandersiz

'

G lin ther,

MATERIAL EXAM TNED .

— Western Bo rneo: Kapuas 1976 -6 .
7 : 532 —6 5 8 mm (CAS

4924 1 , MZB 3 223 , USNM Kapuas 1976 - 16 , 3 : 468 —58 5 mm (MZB
3224 . UMMZ Kapuas 1976 -36 , mm (MZB Kapuas 1976
39 , mm (MZB Kapuas 1976 -47 . mm (MZB

Mesomorph . Body depth Dorsa l-fin rays 16- 17 . Pec

tora l -fin rays 15— 17 . Latera l l ine sca les 32—33 . C i rcum ferent ia l

sca les 1 Circumpeduncular sca les 16 . G i l l rakers 40—60 .

Snou t tuberc le l or 3 ; i f 3 , median tubercle largest . Median

la tera l st ri pe from posterior border ofeye (or from gi l l openi ng

to end of caudal fin) . Max imum standard length 205 mm .

D ISTR IBUT ION — Centra l Thai land (Khao Phanom Bencha ,
Trang

, Old Cheing Sen ,
Punnang Star, Yala , Chanthaburi , Pak

jong, Menam Mun , Kanjanburi, Surathan i, Chumporn , Kao

Sam ing R .
,
Trod) . Ma lay Pen insu la (Tahan R . , Je la i R . , Negri

Sembi lan , Pahang R . ,
Mawa i

,
Johore,

Buki t Merah
,
Perak) . Su

matra (De l i , Soekadana , Singkrah Lake, river at So lak , S id

joengdjoeng , Pa tang) . Western Bo rneo (Kapuas) . Java . Banka
row of sma l ler round spots on i n terrad ia l membranes. S ides of (Toba l i Provi nce) .
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F IGURE 39. Osteochilus waandersz
'

i. Above , Kapuas 1976-36 , mm (MZB be low , unculiferous l i ps, Kapuas 1976 -6 , mm (USNM

Oxygaster ofGunther, 1868

Oxygaster v an Hasse l t , 1823 2133 (nomen dub ium ) .
Oxygaszer G t

‘

In ther ( i nc luded spec ies Cyprinus or Leuciscus oxygaster
Valenc ien nes in Cuv ier and Va lenc ien nes, 1844 z349) . Proposed as a sec t ion”

of Chela Ham i l ton-Buchanan , 1822.

The first ichthyo logist to recogn ize Oxygaster van Hasse l t ,
1823 as a val id taxon subsequen t to its origina l publ ica t ion as

a nomen dubium isGunther The ent i re origina l account

reads as fo l lows:

Oxygaster M i h i , onderscheiden v ooral doo r eenemesv ormige carina
aan de buiksv lakte, is misschienten enregte door m ij onder de Cypri
naceen gesteld , waarom ik nader hierop z al terugkomen ; Anomalura

heb ik als spec ies naam onder de Tafe l geschrev en .

Oxygaster M i h i , espec ia l l y d ist i ngu ished by a k n i fe- l i ke kee l on the
abdom i na l su rface. is perhaps i nco rrec t l y p laced i n the Cyprines by
me. for wh ich reason I wi l l come back to t h is la ter on . I have wri t ten
Anomalura as the spec ies name under the figure (afte r A l fred

As i t stands, th is descrip t ion of Oxygasler anomalura cou ld

refer toMacrochirichthys macroch iras, a lso present in Java and
obta ined by Kuh l and van Hasse l t (see Cuvier and Valenciennes
1844 z348) a l though not ment ioned by van Hasse l t There

is no ment ion of specimens or loca l i ty , on ly ofa figure that has

never been publ ished , and even reason to doubt that the fish in

quest ion belongs to Cypri nidae . Its ident i ty is known on ly be

cause of the account publ ished by Valenciennes, based on a
Specimen obta ined by Kuh l and van Hasse l t a t Batav ia .

Oxygaster hypophthalmus (B leeker, 1860)
(F i gure 40)

Chela hypophthalmus B leeker. l 86oa :4 7 l ( t ype loca l i t y Pa lem bang, i n fluv iis) .

MATERIAL ExAM INED .
—Westem Bo rneo: Kapuas 1976—8, 4 10—509 mm (BMNH

—28, CAS 49244 , MZB Kapuas 1976 -9. 15 : mm
(FMNH 94206 . MNHN 1982-6 70 , MZB 323 3 , USNM Kapuas 1976
14 . 2 : 42 5—1 10 mm (CAS 49245 . MZB Kapuas 1976 - 15 . mm (MZB

Kapuas 1976 - 19, mm (MZB Kapuas 1976 -3 2 , mm (MZB
Kapuas 1976 -33 , 6 : mm (MZB 3238, UMMZ Kapuas

1976 -34 . 12 : —6 l .4 mm (CAS 49246 .MZB Kapuas 1976-35 . 8:

mm (MZB3240 , USNM Kapuas 1976 -37 , 8: mm (AMNH

A l though some au thors Sm i th 194 5 ; Banarescu 197 1)
have recogni zed Oxygaster van Hasse l t , 1823 , i t is best i fOxy

gaster and 0 . anomalura of van Hassel t are t reated as nom i na

dubia .

Oxygaster was rejected as a dist i nct genus by Valenciennes

in Cuvier and Va lenciennes who t reated i t as a synonym

ofLeuciscus Valenciennes i n Cuv ier and Valenciennes, 1844 ,

by B leeker ( 1860a z469, 1863ez264) and Weber and de Beaufo rt

( 19 l 6 z52) , who t reated i t as a synonym of Chela Ham i l ton
Buchanan ,

1822 . The sta tement by Sm i t h —7 5 ) that
“B leeker 186 3 [3 14] made Chela cachius ofHam i l ton the ge

notype of Oxygaster van Hassel t i s i n error . B leeker ( 1863b:

264) placed Oxygaster as a synonym of Chela and indicated
Cyprinus (Che1a) cach ia Ham i l ton-Buchanan as type species of
Chela ; he did not i ndicate any type species for Oxygaster.
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F IGURE 40 . Oxygaster. Above , 0 . oxygastroides. Kapuas 1976 -32 ,
mm (CAS m idd le , 0 . hypophthalmus , Kapuas 1976 -4 1 , 1 17 mm (MZB

be low , 0 . hypophtha lmus , Kapuas 1976 -32 , mm (MZB

48924 . MZB Kapuas 1976 -40 . mm (MZB Kapuas 2: Oxygaster oxygaster (Valenciennes , 1844 ) new combi na t ion
103- 1 17 mm (MZB 324 3 , ROM Kapuas 1976-44 ,

mm (MZB
Kapuas 1976-49 . 2 : mm (MZB 324 5 . ZMA anoma lura v an Hasse l t . 1823 : l 33 (nomen dubium ) .

Ctrprinus oxygaster Va lenc ien nes in Cuv ier and Va lenc ien nes. ( t ype
loca l i t y Batav ia) .D ISTR I BUT I ON .

— Sou lhern Ma l ay Pen rn su la . Cen t ra l a nd
Lew iscus oxvgam r sleeker:

non heaSIem Sumat ra (Pa lembang , Kampar RS I ndragi ri ; We Chela anoma lurus B leeker. 1860a ;4 7 3 .

ber and de Beaufort Western Bo rneo and Sarawak . Chela oxygaster Weber and de Beaufo rt . 19 16 .



ROBERTS— WESTERN BORNEO F ISHES

F IGURE 4 1 .

MATER IAL EXAM I NED .

— Ma lay Pen i nsu la: Ko ta T i ngg i , Joho re, 5 : 89 7—104 mm
(CAS-SU Westem Bo rneo : Kapuas 1976- 16 ,

7 : 64 7—854 mm (BMNH
CAS 49242 . FMNH 94205 , MNHN 1982 -669 , MZB Kapuas

1976- 17 , mm (MZB Kapuas 1976 -37 , 2 : 64 4—8 mm (CAS 49243 ,
MZB 323 1 , UMMZ

NOMENCLATURA L NOTE .

— A ltem ation of usage has charac

teriz ed th is taxon , as i t has other names publ ished by van Hasse l t
because of the diffi cu l ty in decid ing whether van Has

sel t
’

s name has val id i ty .

D ISTR IBUT ION — Ma lay Pen insu la (Ma lacca) . Sumatra (Pan

gabuang , Pa lembang, Lake T idor, Selapian R . , Upper Langka t ,
Wampu R .

,
De l i) . Borneo (Kapuas, Baram , Pengaron

Oxygaster oxygastroides (B leeker , 1852)
(Figu re 40)

Leuciscus oxygaslroides B leeker , 1852b:43 l ( t ype loca l i t y Sumat ra, Bo rneo , and

Java) .
Chela oxygastroides B leeker. 1860a :472 .

Chela mega/olep z
'

s G iin ther, l 868a :33 7 (unwarran ted replacemen t name) .
Oxygaster oxygastroides Fowler , 193 5a : l 10 .

MATER IAL EXAM INED .

— Westem Borneo : Kapuas 1976-20 , 2 : 1 17—13 1 mm
(BMNH MZB Kapuas 1976 -32 . 4 : mm (CAS
49247 , MZB Kapuas 1976 -34 . 109 mm (MZB Kapuas 1976 -44 , 5 :

702 —128 mm (MNHN 1982-6 7 1 , MZB 3249. UMMZ 2099 16 , USNM

Kapuas 1976-49, 1 1 1 mm (MZB

D ISTR IBUT ION .

— T l’lailand (Mekong; Chao Phrya,
Klong Sao

Tong,Nakon Sri tamarat , Tale Sap , TaleNoi, Krabi ; Sm i th
Ma lay Peninsu la . Sumatra (Pa lembang, Lahat , Lake T idor, Ba

tang Hari ) . Born eo (Kapuas , Sambas, Prabukarta, Makaham ,

Upper R iko) . Java (Batav ia , Krawang , Lake Kamodj ing near
Tjihampeh , Kedi ri , Tu lung Agung) .

Paracrossochilus Popta,
1904

Paracrossochilus Popta, l 904 :200 ( t ype spec ies Paracrossochilus bicorm
'

s Popta,

1904=Crossochilus vi
'

ttatus Boulenger, 1894 . by mono typy) .

Rostra l cap th ick , comp letel y coveri ng upper j aw , wi th fim

briate margin . Latera l lobes of upper l i p apparent ly present

(papi l lose) , but ent i re t ransverse or median po rt ion ofupper l i p
absent or vest igia l . Horny j aw sheaths wel l developed . Lower

l i p fleshy, ent i re l y covered wi th papi l lae. Rost ral and max i l lary

barbe ls present . Circumpeduncular sca les 8—9 .

Endem ic to Borneo; on ly two species known .

5 7

Paracrossochilus vittatus . Kapuas 1976-24 , mm (NIFI) .

Pectenocypris Kottelat , 1982

Pectenocypris Kottelat , l 982 :42 1 (t y pe spec ies Pectenocypris korthausae Kottelat
1982 by ori gi nal desi gnat ion and monotypy) .

D IAGNOS IS .

— Sma l l , s lender Rasbora- l i ke cyprin ids dist i n

guished from a l l other genera by ex traordina ri ly e longate and

numerous gi l l rakers ; pharyngea l teet h expanded ,
bladel i ke,

wi th

incised crowns, i n a Single row upper endentulous l imb
of pharyngea l bone (usua l ly simp le i n cyp ri n ids) with st rongly

d ivergent , strutlike anteromedian and antero latera l processes.

Jaws moderate l y upturned and sho rt , ex tendi ng posteriorly

to about m idway between snou t - t i p and anterior margi n ofeye.

Dorsal su rface ofhead flat . Abdom i na l keel absent . Sca lesmod

erately large, 26—3 3 i n latera l series, 1 1— 13 predorsa l , 8 trans
verse,

1 1—14 circumpeduncular ; la tera l l i ne i ncomplete,
with 5

10 pored sca les anteriorly . Dorsa l-fin o rigin di rect l y above pel

vic-fin origi n . Dorsa l-fin rays i i7 , ana l i i i 5 , pectora l 13 , pe lv i c

8—9 . Tota l gi l l rakers on first gi l l arch from 90 to over 200 . Tota l

Paracrossochilus acerus I nger and Ch i n , 1962

Paracrossochilus aceras I nge r and Ch i n , fig . 4 7 ( t y pe local i t y Sunge i
Dapu , Baleh R i ver , Rejang basi n , Sarawak) .

MATERIAL EXAM INED .

— Weste rn Bo rneo : Kapuas 1976-24 . 33 : 45 8- 7 5 7 mm
(AMNH 4892 5 , BMNH - 3 1. CAS 44 178, FMNH 94207 , MNHN

1982-6 72 , MZB 325 1, N I FI uncat ROM Kapuas 1976 -29, 6 : 20 7—3 30

mm (MZB 3252 . UMMZ 209875 , USNM

D ISTR IBUT ION .

— Bomeo (Rej ang , Kapuas) .

Paracrossochilus v ittatus (Bou lenger, 1894)
(F i gure 4 1)

Crossochilus vittatus Boulenger, 1894 z247 ( t ype local i t y Senah , Poeh, and Tagora

R i vers, Sarawak ) .
Paracrossochilus bt

'

corm
'

s Popta. l 9o4 :20 1 ( t y pe loca l i t y le Howong, Mahakam
basi n ) . See Weber and de Beaufort

MATERIAL EXAM INED .
— Westem Bo rneo : Kapuas 1976 -6 , 10 : mm ,

AMNH 48926 . BMNH —35 , MZB Kapuas 1976-24 , 27 :

mm (FMNH 94208, IRSNB 19734 , MCZ 58344 , MZB 3254 , NIH

Kapuas 1976 -25 . 7 : mm (CAS 49248, MZB Kapuas 1976-26 ,
5 : 32 8—52 4 mm (CAS 49249, MZB Kapuas 1976 -27 , 2 1 : 198 mm
(CAS 492 50 . MNHN 1982-673 , MZB Kapuas 1976 -29 , 27 : 20 7—56 7 mm
(MZB 3258. ROM 38599 , UMMZ 209876 . USNM 230203 , ZMA Ka

puas 1976 -30 , 2 1 : mm (CAS 5 3049 . MZB 3259, USNM
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F IGURE 42 . Pectenocypris balaena . Kapuas 1976 -32 , mm ri pe fema le (MZB 4006 ,
ho lo t y pe) .

vertebrae 3 1- 32 (present observat ions) or 36 (Kottelat

Largest known specimen mm .

Kn own on ly from the type species recent l y d iscovered in

sou theast Bo rneo and an undesc ribed species obta ined du ring
the Kapuas su rvey of 1976 .

Pectenocypris ba l aena new species

(F i gure 42)

HOLOTYPE .—MZB 4006 . mm , Danau P iam near Ketungau , 38 km NNE
ofS i n tang , 5—6 August 1976 (Kapuas 1976
PARATYPES .— BMNH 1982 . 3 .29. lO7— 108, CAS 49307 , MZB 3423 , USNM

230238, ZMA 25 : 200 mm . co l lec ted w i t h ho lo t y pe : MZB 3422 ,

mm , sma l l forest st reams flowi ng i n to Kapuas ma i nst ream w i t h i n 10 km
upri ver of Sanggau

,
16— 17 Ju l y 1976 (Kapuas 1976 Two spec imens,

mm , c leared and sta i ned wi t h a l c ian blue—a l i z ar i n (CAS

D IAGNOS IS .

— Pecten0 cyp ris balaena differs from its on ly con

gener , P . korthausae, i n i ts even more e longate and numerous

gi l l rakers
,
sha rper or more slender snou t , somewhat more slen

der caudal peduncle, and co lorat ion . I n many ot her respects the

two species are c lose l y sim i la r and they are undoubtedly con

generi c .

Counts of gi l l rakers i n two a lcoho l spec imens ofP . ba laena

exam ined under water are about 40+ 1 i n a mm

specimen and i n a mm specimen . These

counts are possib ly somewhat too low due to the m inu te si ze

of the gi l l rakers at the ends of the upper and lower l im i ts of
the gi l l arch . A coun t of64+ 12 rakerswas obta ined from

a mm c leared specimen sta ined wi th a l c ian blue—a l i za ri n .

Kot telat ( 1982) reported gi l l rakers i n a specimen

ofP . korthausae (standard length not i nd icated) and I find about

i n a mm paratype of this species (CAS
T he unusua l condi t ion of the pha ryngea l bone and pha ryngea l

teeth appears to be very sim i lar in P . balaena and P . korthausae

(Kot telat 1982 , fig .

Lower j aw dist i nct ly project i ng beyond upper (j aws equa l or

lower j aw ex tending very sl ight ly beyond upper in P . korthau

sae) . Snou t 12 4 ( 14 7 i n P . korthausae) . Eye

i nterorbi ta l width Head in P .

korthausae) . Depth cauda l peduncle 102 i n P .

korthausae) . Pored sca les i n la tera l series 5—8. Vertebrae l 6

Co lorat ion in l i fe not recorded . Preserved specimens with a

narrow but conspicuousm id la tera l longitudina l st ri pe ex tending

from snout - t i p , across m idd le of gi l l cover and length of body .

T he st ri pe is nearly cont inuous but is i n te rrupted for a sho rt

d istance on the posterior (membranous) po rt ion ofthe gi l l cover

and body immedia tel y underl yi ng th is part of the gi l l cover . I t

ends abrupt ly at the base of the caudal fin . I n some specimens
there is a sma l l dark area at the very end of the st ripe but none
has a large ova l spot on caudal-fin base l i ke P . korthausae. S i de

of body below m id latera l stri pe a lmost ent i re ly free of me la

nophores. A ll fins co lorless or p la i n excep t for some fine me
lanophores na rrowly a l igned along fin ray margins. Dorsa l sur

face ofhead and body wi th numerousmel anophoreswhich form
a regu lar pat tern covering a l l of sca les except thei r posterior
margi ns. A th in m idaxial st reak on poste rior ha l fofbody above

or a long dorsa l margin of m id latera l st ri pe (m idaxial streak

ex tending ent i re body length i n P . korthausae) . Ventra l surface

of head and ent i re abdomen to ana l-fin ori gin free ofmelano

phores. A median dorsa l St ri pe from occipu t to dorsa l-fin ori gin ;
3 dark stri pe a long base ofana l fin on e i ther Side cont inuous as

a median ventra l st ri pe on caudal peduncle .

FOOD HAB ITS (Table — An ana lys is of the gut contents of

one specimen of P . balaena from Kapuas 1976 -32 was made

by A lbert Mahood ,
who a lso took the pho tom i crographs of

phytop lankton (Fig . From Table 1 i t can be seen that nearly

a l l of the food i tems range i n si ze from 4 to 40 um ( longest

dimension) . The pri nci pa l food bot h in number of i tems and in

biomass visua l ly est imated is Peria
’

inium of 16— 18 um (appar
ent ly a single spec ies) , wh ich account for 122 or more than one

fou rth of the tota l food i tems and rough ly ha l f of the biomass.

I t is i nterest i ng that severa l Peridin ium have i n tact ch loroplasts

(Fig . 43b) , indicat ing they had been ingested in l i v ing condi t ion .

Other true phytoplankters are the unicel lu lar Ch lorophyceae

( inc luding Tetraedron , ofwhich th ree species are present) and
presumably the numerous but very sma l l uni cel lu larChlorophy
ta . T he diatoms, on the other hand , are not typica l phytoplank

ton but rather forms usua l l y assoc iated wi th bot tom sediments.

These, as wel l as the po l len? and nearly a l l other unidenti fied

and m iscel laneous i tems encountered ,
judging from t hei r sma l l

size, may wel l be
“
tychoplankton ic

”
or

“chance plankton . They

account for about one- th i rd of the food i tems. I t is noteworthy

that the brown round th i ngs ident ified as po l len? (see Fig . 43 i,

typi ca l ofmany observed) const i tu te a substan t ia l i tem bo th in

terms of numbers present and biomass visua l ly est imated . The

two nematodesmay be parasi tes. Gut contents oftwo add it ional

fish specimens from Kapuas 1976 -32 curso ri ly exam ined also

consist largel y ofPeridin ium .

Dust i n Ch ivers and I have exam i ned the gut contents ofone

of the paratypes of P . korthausae (CAS 50488, mm ) . Its

gut contents consist ma in l y of large numbers of the dissociated

val ves, furcu lae, and antennae of a si ngle species ofC ladocera
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F IGUR E 43 . Ph y toplank ton from gut ofPeclenocypris balaena (Kapuas 1976 a—b, Peridt
'

m
'

um ( 18 and 16 um) ; c , Tet raedron (29 um) ; ( I, Euastrum (22 um) ;
e, Slaurastrum (38 um) ; f, Scenedesmus ( 16 um) ; g—h, fungi? (29 and 34 pm ) ; i , po l len? ( 15 um); j , triangu lar un ice l lu lar p lan t? (30 um) .

(valves 2 16 x 108 um ,
regu l arly locu lose) , together wi th a large

amount of loose granu la r or fioccu lent materia l wh ich appears

to be the part ia l ly d igested soft parts of the c ladoceran . A lso

present are a few diatoms, which may have been ingested by

TABLE 1 . PECTENOCI'PRIS BALA ENA. Gut con ten ts (Kapuas 1976

Scenedesmaceae

Scenedesmus
fi lamen tous
fi lamen tous

Ch rysoph yta

Bacillan
'

Ophyceae (d iatoms)
Pinnularia
Eanotia
Na vicu/a

Pyrophyta (dinoflagellates)

D i noph yceae Puntioplites Sm i t h ,
1929

Peridim
'

um Puntioplites Sm i t h . l 929 : 1 1 ( t ype spec ies Pun tius proctoz vsron B leeker , 186 5 . by

U n iden t i fied and m isce l laneous or ig i na l desi gnat ion ) .
Adamacypri

'

s Fowler. ( t y pe spec ies Pun tius procloz ysron B leeker. 186 5 ,b d 11 7rown roun (13 0 en

by Or ig ina l designat ion ).brown , 4—6 un iseri a l , t h i c k-wa l led ( fungi?)

zigi
d

éizf
m e

Puntiop lites has been rev ised by Banarescu ( 1978) and byTak i

t riangu lar un ice l lu lar p lan t? and Katsuyama

sponge spicu le Superficrally Sim i lar to some ofthe specres cu rrent ly Included

h igher p lan t i n Puntius, but wi th last simple ana l-fin ray great ly th ickened
Claw"(COPePOd?) spin ified its posterior border smooth or serrate ; gi l l rakers
an tenna” (copepod?)
nematodes

2 5—4 2 ; sca les with para l lel Striae. Barbels absent . Body very

deep . Latera l l ine complete,
la tera l l ine scales 3 5- 38, ci rcum

TOlal"um ber 0 h m
peduncu lar 16- 20 . Last simp le dorsa l-fin ray st rong and serrate ;

the cladoceran , and a si ngle slender o l igochaete (9 10 x 40 mm,

with about 10 very elongate segments) . No other food i tems

observed .

RELAT IONSH IPS OF PECTENOCYPRIS.

— Under re la t ionsh ips
Kottelat ( 1982) sta ted :

“
T he depressed and somewhat expanded

et hmo id i s typica l of chelines, but un l i ke that group , the ki

nethmoid is rod-shaped and not t riangu lar . I n overa l l appear

ance, the fish most c losel y resembles In lecypris (see Howes

I t appears to have a ‘

genera l i zed
’

chel ine morpho logy

with a h igh ly specia l i zed branch ia l a rch ; the pha ryngea l bone

bei ng un l i ke that known in any other cyp ri n id . I n exam i n i ng

both Spec ies ofPectenocypris I have been St ruck by thei r resem

blance to Rasbora and part i cu la rly to such species as R . subtilt
’

s

which resembles Pectenocypris i n its re lat i vel y sma l l s i ze, slen

der body , and rela t i ve ly sma l l , uptu rned mou t h . Wh i le i t does

not have the ex traordinary specia l i za t ions ofthe branch ia l arch

es and pha ryngea l bones ofPectenocypris. R . subtilis does have

relat i ve ly e longate and numerou s gi l l rakers for a species of

Rasbora .

D ISTR IBUT ION . ba laena is known on ly from

the Kapuas.

ETYMOLOGY .

— The name balaena . a lso the scient ific name of

the baleen whale
,
refers to the numerous gi l l rakers ofthis species.
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ana l -fin branched rays i nva riably 5? (at least some reported

counts of 6 i nc lude the last ha l f-ray counted as 1 [Banarescu

Pelv ic fin wi th 9 branched rays. Pha ryngea l teeth

in three rows, usua l ly Ve rtebrae 33- 3 5 .

Key to Pun tiop lites ofwestern Borneo

l a Circumpeduncular sca les usua l l y 16 (rare ly sca les on

side of body wi th variably darkened el l i pso ida l marks

paral le l to thei r anterior borders , sca les wi th darkest marks

form i ng a series of t h i n , wedge-shaped vert i ca l bars

P . bulu

l b Circumpeduncular sca les 20 ; sca les without el l i pso ida l

marks, co lorat ion on s ide of body uni form P . waandersi

Puntioplites bulu (B leeker , 185 1)

Systomus bulu Beeker. ( t y pe local i t y Bandjermassing, i n fluv iis) .
Ba rbus bulu G iin ther. 18680 : 149 .

Pun tius bulu Weber and de Beaufo rt ,
Pun tiop lites bulu Banarescu. 17 .

MATER IAL EXAM INED .

- Ma lay Pen i nsu la: Perak . Te lok Anso n . l 1 1 mm (CAS
SU Perak . Chenderoh Dam. 3 : 15 5- 187 mm (CAS-SU Weste rn
Borneo: Kapuas 19 76- 14 , 17 : 208 —4 76 mm (AMNH 48927 , CAS 4925 1, MCZ
5834 5 , MZB Kapuas 1976 - 15 : 24 3 —4 8 5 mm (CAS 5 5 328. FMNH 94209 ,

MNHN 1982—6 74 , MZB Kapuas 1976 -20 , 3 : - 103 mm (CAS 492 52 ,

MZB Kapuas 19 76 -33 , 2 : mm (MZB 326 3 , USNM

Kapuas 1976 -34 , mm (MZB Kapuas 1976-44 , mm (MZB
Kapuas 1976 -4 5 . 3 : 2 1 2 mm (MZB 3266 , RMNH 28838; Kapuas 1976
49

,
3 : mm (M2 8 326 7 . USNM

D ISTR IBUT ION — Sumat ra (Pa lembang , Lahat , Ringat , Danau

Sialong Lotong) . Bo rneo (Baram? , Kapuas, Kahaj an , Bari to ,

Ki nabatangan) . A lso repo rted , perhaps incorrect ly , from sou t h

ern part of I ndoch inese Peni nsu l a (Taki and Katsuyama 1979 :

Puntioplites waandersi (B leeker , 1858—59)

Syslomus l l
’

aandersi B leeker. 1858- 59fi3 58 ( t y pe loca l i t y Ngawi , Java) .
Puntius (Pun t ius ) l l

’

aandersi B leeker . 186 3
Ba rbus wa a ndersi G t

‘

mther. 186841 : 149 .

?Ba rbus procto z j'sm n Vo l z . l 904 z47 7 (Kwan tan R Sumat ra) .
Pun tius nini Weber and de Beaufo rt . ( t y pe loca l i t y Bunu t , Kapuas) . See
Banarescu

St
'

stomus (Pun tius) bulu B leeker , 186 3 10 .

Pun tius lawakWeber and de Beaufo rt , 19 16 1204 (part im ; spec imens from Djam bi
and See Banarescu

Pun tiop lites faIca /us Sm i t h , l 929 : l 1—12 ( t y pe loca l i t y Mekong) . See Tak i and
Katsuyama

Puntioplites waandersi Banarescu , 16 .

MATER IAL EXAM INED .

— Westem Bo rneo : Kapuas 1976 - 14 , 2 : mm
(CAS 49254 . MZB Kapuas 1976 -33 , 3 : - 1 12 mm (FMNH 94 2 10 ,

MZB 32 70 . USNM

D ISTR IBUT ION .

— Thai land (m idd leMekong) . Sumat ra (Djam

bi , Kwantan? , Pa lembang. I ndragi ri) . Bo rneo (Kapuas, Maha

kam . Ko ta Bangun ) . Java (Ngawi ) .

Taki and Katsuyama ( 1979) repo rted samples from the m id

dle Mekong of Tha i land which they ident i fy as P . waandersi.

These have consistent l y fewer gi l l rakers and differ i n some

m i nor respects from P . waandersi from the East I nd ies but are
o therwise close ly sim i lar to P . waandersi from Bo rneo . They

regard the m iddle Mekong popu la t ion as a re l ict popu lat ion ,

and suggest that absence of the species e lsewhere i n cont inenta l

sou theast Asia may be due to the widespread occu rrence t here

CALI FORN IA ACADEMY OF SC I ENCES

ofP . p rotoz ysron (a species absent from the East I nd ies) . I f th i s
Mekong popu lat ion represents a dist inct species, the name Pun

Iiop liresfalcatus Sm i th ,
1929 is ava i lab le for i t .

Pun tius Ham i l ton -Buchanan , 1822

Pun tius Ham i l to n -Buchanan . ( t y pe spec ies Cyp rinus sop/tore Ham i l ton
Buchanan , 1822 , by subsequen t desi gnat ion of B leeker, 186 3b: 199) .

Barbodes B leeker , l 860a:275 , 3 13 ( t y pe spec iesSystomus (Barbodes) belinka B leeker,
1860 , by subsequen t des i gnat ion of B leeker , 186 3b:200) .

Puntius binotatus (Valenciennes, 1842)

Ba rbus maculams v an Hasse l t , 1823 : l 32 (nomen nudum ) .
Ba rbus hinotams Va lenc ien nes in Cuv ier and Va lenc ien nes. ( t ype local i t y
Java)

Ba r/rus macula lus Va lenc ien nes in Cuv ier and Va lenc iennes, ( t ype 10
cality Bu i ten z org) .

Ba rbus oresigenes B leeker. ( t y pe loca l i t y Java) . See B leeker ( 1860a2348) .
Ba rbus blilonensis B leeke r , 1852a :96 ( t ype loca l i t y B i l l i ton ). See B leeker ( 18600 :

Ba rbus kusanensis B leeker , 1852b:429 ( t y pe loca l i t y Prabukarta , Kusan R i ver ,
sou theast Borneo) . See B leeker ( 1860a z348) .

The at temp t by Sm i th ( 194 5 : l 6 5 ) to designate the virtua l
tau tonym Cj-

I

prinuspuntioHam i l ton-Buchanan , 1822 as generi c

type Species ofPuntius i n place ofC. sop itore is in va l id according

to the cu rrent ICZN .

Pun tius as cu rrent ly understood comprises numerous spec ies

and may be po l yphy let i c . Barbe ls va riable,
rost ra l and max i l la ry ,

max i l la ry on ly , or absent . Dorsa l fin wi th last simple ray serrate

or ent i re, branched rays usua l ly 8 . Ana l fin wi th last simp le ray

ent i re, branched rays usua l ly 5 (somet imes 6 , 8 in one species) .
La tera l l i ne complete or i ncomplete, la tera l l i ne sca les 17—36 .

Cepha l ic cutaneous papi l lae m i nute or absent . Pham ygeal teeth

in three rows , usua l l y Co lor pat tern ex treme l y va ri

able, many spec ies with up to six very regu la rly p laced vert i ca l

bars. Young often wi th co lor pat tern radica l l y d ifferent from
adu l ts. Max imum adu l t si ze 30 cm or more (P . schwanenfeldii)
but most species less than 100 mm .

Puntius anchisporus (Vai l lant , 1902)

Barbus (Puntius) Sumatra /ms Martens, 1876 z402 , pl . 1 1 , fig. 2 (Bengkayang, Man

dho r , and Danau Sriang) .
Ba rbus sumal ranus Va i l lan t , (Kapuas).
Ba t-bus anc/Iisporus Va i l lan t , fig . 2 7 ( t ype local i t y Kapuas) .
Pun tius anc/u

’

sporus Weber and de Beau fo rt ,
Pun tius p it/Cher Rendahl , 1922 2203 ( t y pe local i t y Bu lungan , no rt heast Borneo) .
See A l fred

MATERIAL EXAM INE D .
—Weslem Bo rneo : Kapuas 1976 -7 , 4 : mm (CAS

4925 5 . MZB Kapuas 1976 - 16 . 5 : - 3 5 . l mm (MZB 32 72 . USNM

2 30208 ); Kapuas 1976 -3 7 , 15 : mm (FMNH 942 1 1 , MZB 327 3 , MNHN

1982-6 75 . UMMZ Kapuas 1976 -39 , mm (MZB Kapuas
19 76 -4 3 , mm (MZB Kapuas 1976 -44 , mm (MZB

Body deeper than in any o ther vert i ca l ly ba rred Puntius, depth

less t han 2 (depth more t han 2 i n o ther species) ; dorsa l bar

absent ; latera l l i ne complete. Parieta l fontane l c losed .

The co lor pattern of P . anchisporus is vi rt ua l l y ident ica l to

that ofP . tetraz ona from Sumatra which differs from i t i n hav ing

an incomplete la tera l l i ne aswe l l as a more e longate body (A l fred

D ISTR IBUT ION — Known on ly from Bo rneo (Kapuas, Maha

kam
,
Bu lungan) .
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F IGURE 44 . Puntius colling woodz
'

t
'

. Kapuas 1976 -27 , mm (MZB

Pun tius (Barbodes) bramoides B leeker , 186 3
See Weber and de Beaufo rt ( 19 16 : 195 ) for ex tensi ve synon ym y .

MATER IA L EXAMINE D .

—Weslem Bo rneo: Kapuas 1976 -9. 2 : 29 2- 50 4 mm (CAS
492 5 7 , MZB Kapuas 1976 - 14 , 1 1 : mm (FMNH 942 12 . MZB

328 1 . MNHN 1982 Kapuas 1976 - 15 . 3 76 : mm (CAS 49258.MZB

Kapuas 76 -3 1 , 7 : mm (MZB 3283 , USNM Kapuas
19 76 -33 . 3 : 3 38 —4 40 mm (MZB 3284 , UMMZ Kapuas 1976 -34 , 2 :

mm (MZB3285 , CAS Kapuas 1976 -3 7 , 5 : mm (MZB
3 286 . USNM Kapuas 1976 -40 , mm (MZB

A moderately deep -bodied and compressed Pun tius; caudal

fin deeply forked , with po i n ted lobes bearing submargina l lon

gitudinal stri pes ofequal in tensi ty . Pa rieta l fontanel c losed . Ros

tra l and max i l la ry barbe lswel l deve loped , somewhat longer than

eye d iameter . Lateral l i ne complete . Latera l sca le series 34 , pre

dorsa l sca les 13 , transdorsal sca les 16 ,
sca les between latera l

l ine and pe lv ic fin o rigin 3 Last simp le dorsa l-fin ray mod

erately stou t , serrate. Tota l gi l l rakers on fi rst arch 9 .

Th is species superficia l ly resemb les and is perhaps c lose ly

related to two ot hers found in western Bo rneo , P . collingwoodz
'

z
’

and P . schwanenfe/dii.

D ISTR IBUT ION — Tha i land (Mekong , Chao Phrya) . Ma lay

Pen insu la (Tembe l i ng R . , Pahang; Buk i t Merah ,
Perak) . Bo rneo

(Baram ,
Kapuas, Ba ri to ,

Mahakam ) . Java (Batavia , Tjibitong,
Tandjong Oost , Bu i tenzorg, Tjampea , Tjikao , Parongkalong,

Kuningan , Banjumas, Ngawi , Surabaya , Kedi ri ) . Unknown from
Sumat ra?

Puntius collingwoodi t (G i
’

mther, 1868)
(F i gu re 44)

Ba rbus colling woodii G ii n ther. l 8o8uz483 ( t y pe loca l i t y Sarawak ) .
Ba rbus striga tus Va i l lan t , (not ofBou lenger; Kapuas) .
Ba rbusBoulengerii Popta, 1905 : l 72 ( t ype loca l i t y Bongan , Howang , and Bo ri vers,
Kapuas and Mahakam basi ns).

MATER IAL EXAM IN ED .

— Western Borneo: Kapuas 1976 -24 . 5 : mm
(CAS 49260 . MZB 3287 . BMNH Kapuas 1976 -2 7 , 3 :

5 5 7 mm (MZB 3288, UMMZ

A Puntiuswith compressed body and slender cauda l peduncle;
cauda l -fin lobes with submargi na l longitudina l st ri pes, t hat of

lower lobe dist i nct ly darker . Last simple dorsa l-fin ray mod

erately stout , serrate. Latera l l ine comp lete . Latera l scale se ries

34 ,
predorsa l 15 , transdorsal 13 , circumpeduncular 16 . Pa rieta l

fontanel c losed . Rostra l and max i l la ry barbel s wel l deve loped ,

abou t as long as eye diameter . To ta l gi l l rakers on fi rst arch 9 .

D ISTR IBUT ION .

— Bom eo (Sarawak , Baram , Tinjar , Senah , Ka

puas, Mahakam , Tempasuk R . , Ko ta Be lud) .

Pun tius endecanalis new species

(F i gure 4 5 )

HOLOTYPE . MZB4003 . mm . smal l forest st ream where i t flows i n to Sunga i
Manda i 2—3 km upst ream from its con fluence wi t h Kapuas ma i nst ream , 17 km
WSW of Pu tuss i bau (Kapuas 1976
PARA TYPEs.

— BMNH - 39 , CAS 4926 1, FMNH 942 13 , MNHN

1982-6 78. MZB 3289. RMNH 28840 . UMMZ 209895 , 16 : 29 1—4 78 mm , same
loca l i t y as ho lo t ype: MZB 3290 , ZMA 2 : mm , Sunga i Manda i
Ketchil near its con fluence wi t h Kapuas ma i nst ream , 18 km WSW of Pu tuss i bau
(Kapuas 1976 MZB 329 1 , USNM 2302 12 , 4 : 28 4- 33 5 mm , sma l l oxbow
lake cut off from Kapuas ma i nst ream opposi te Empangau , 124 km NE ofSintang
(Kapuas 1976

D IAGNOS IS .

— A Puntius with 8 (or rarely 7) branched anal rays

and a d ist i nct ive co lor pattern ofsix bars on the head and body .

A ll other Puntius have 5 (occasiona l ly 6 ) branched anal-fin rays,
and i n the few species with a co lor pat tern ofsix bars the shape,

extent , and posi t ion of the bars differs from t hat i n the new

Species. [Notez According to R . M . Bai ley (pers. comm . , Nov .

Pun tius gon ionolus usua l ly has 6 branched ana l rays and

P . altus often has

Dorsa l profi le from snou t- t i p to dorsa l-fin ori gi n st raight . Pa

rietal fontanel open . Rostra l and max i l la ry barbe ls present .

Max i l la ry barbel wel l deve loped , its length from two- th i rds to

Sl ight ly more t han eye d iameter . Rost ra l barbel rela t ive l y weakl y

developed ,
much th inner than max i l lary barbe l and abou t one

t h i rd as long . G i l l rakers very short , i n severa l speci
mens. Pha ryngea l teeth (exam i ned in two specimens and

mm ) uncinate,
i n th ree rows, toot h 4 i n row

3 ( innermost row) great ly en larged ; teeth 1—3 i n row 3 usua l ly

bicuspid ,
wi th a sma l l but we l l fo rmed m i nor cusp project i ng

from shou lder and especia l ly prom i nent on teeth 2- 3 . Pharyn

gea l bone (ceratobranch ia l 5 ) e longate and re lat i ve l y slender

compared to other Puntius (cf. Taki et al. its dorsa l l imb

even ly cu rved media lly , dorsa l angle absent .

Dorsa l -fin rays i v8 Last simple do rsa l -fin ray wi th basal

two-t h i rds bea ring 12—22 serrae , dista l one- th i rd wi thou t serrae
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F IGURE 4 5 .

and re lat ive ly slender (some, perhaps most , Puntius have last

simp le dorsa l-fin ray serrate to its t i p) . Ana l-fin rays usua l ly i i i8

( i i i8 i n 22
,
i i i7 - l /2 i n l ) . Pectora l -fin rays 15— 16 , pe lv ic

8—9 . Latera l l i ne comp lete. Pored sca les i n lateral series 24—27 .

Scale rows between dorsa l fin and latera l l i ne 5- 6 , between

latera l l i ne and pelv ic fin 3 . Predorsa l scales 9—1 1 , circumpe

duncular 12 . Propo rt ional measurements very uni form through

out type series, mm ho lotype and fiv e paratypes 29 1—4 6 7

mm from Kapuas 1976 -37 wi th head length snou t

eye i n terorbi ta l width 1 — 1 max i l la ry bar

bel body depth cauda l peduncle depth

Co lor in l i fe pa le whi t ish wi th six black bars; fin s genera l ly

co lorless , except where bars ex tend from body onto basa l por

t ion of dorsa l and ana l fins near the i r origin ; some specimens

wi th a concent rat ion ofmelanopho res a long serrated port ion of
th i rd dorsa l-fin ray . Co lor pattern in preserved specimens (29. 1

mm) i s very uni form ; a l l have six bars on head and body .

These bars co rrespond to the orbi tal , pectora l , subdorsa l , su

praanal , postanal , and cauda l marki ngs that are variably de
v eloped i n many species of Puntius .

The orbi ta l bar is comp lete dorsa l ly , form i ng a broad , pos

teriorly directed , chevron-shaped mark on the posterior pa rt of

head and anterior port ion of nape; the i nverted port ion of the

chevron l ies over the posterior ha l fofthe parieta l fontanel , whi le

skin overly ing the anterior ha l f of the fontanel is pa le whi t ish ;
ventra l ly orbi ta l bar cont inues as a sho rt poorly defined vert i ca l

mark below m idd le ofeye . The pectoral bar is complete dorsa l ly ;
its dorsa l ha l f (above latera l l i ne) is vert ica l ly o riented ,

whi le
its ventra l ha lfslant s sl ight ly posteriorly and ends abrupt ly abou t

m idway between and on a leve l wi th pectora l and pel v ic-fin

ori gi ns . The subdorsa l bar is comp lete dorsa l ly (ex tendi ng onto
basal port ion of anteriormost 3—4 dorsa l—fin rays) , vert ica l l y

o riented , and very short , ex tending on ly 3—4 sca le rows below
dorsal -fin origin . The supraanal mark is complete dorsa l ly and

ventra l l y , and vert ica l ly oriented ; dorsa l ly i t l ies on and im

mediately posterior to last ana l-fin ray
,
and onto basa l po rt ion

of last ana l-fin ray ; ventra l ly i t ex tends a Sho rt distance onto

6 3

Pun tius endecanalis. Kapuas 1976 -3 7 , mm (M2 8 4003 , ho lot ype) .

ana l fin near its o rigin . The postana l and the cauda l bars are

comp lete ( jo ined bo t h dorsal ly and ven tra l ly wi th correspond

i ng bars of opposi te Side of body) , vert ica l l y oriented , and (es

pecially cauda l bar) somewhat more slender than o ther bars. I n

some specimens m id latera l port ion ofpostana l bar is expanded

in to a round spo t
,
but i n a l l spec imens postana l bar is conti nuous

round spo t is not iso lated) . There is no separate nucha l

mark ; i t is ei ther absent or has become part of chevron-shaped

mark formed by dorsa l junct ion of orbi ta l bars. There is also

no separate ana l-basa l mark ; i t is ei ther absent or ama lgama ted

wi th ventra l po rt ion of supraanal bar . There is a dark round

spo t on dorsum ofsnou t an terior to eyes
,
and dark p i gmentat ion

on anterior margin of rost ra l flap (overl yi ng upper l i p) ; these

marks have not been no ted in o ther Puntius .

The nomencla ture of bars or marks used here is that ofTaki

et al . who recogn i zed seven types ofbarred co lor pat tern s

(A—G ) i n the 23 species ofPun tius they studied . The co lor pa t

tern ofP . endecana lis does not correspond to any of these types.

I t is closest to thei r type C , defined as having cross-bars or

roundish blotches i n pectoral , subdorsa l , supraanal, and cauda l

posi t ions, and somet imes an orbi ta l mark . Pun tius endeca nalis

has a l l of these marks, and also a postana l bar . Thus its ba rred

pat tern seems to have a l l of the vert i ca l marks recogn ized in

Puntius.

D ISTR IBUT ION — Puntius endecanalis is known on ly from the

type series of 23 Specimens co l lected in the Kapuas i n 197 6 .

T he on ly other Puntius species wi th a fu l l complement of Six

black marks on the head and body apparent ly are the sou theast

Asian P . foerschz
'

Kottelat , 1982 , P . pentaz ona , and P . rhom

boocellatus. These th ree Species a l l occur in Bo rneo; they are

very sim i lar to each ot her bu t not to P . endecanalis . These th ree

species agree wi th each ot her but difler from P . endecanalis i n

Shape ofdorsa l-fin base, morpho logy of simple dorsa l-fin rays,
shape ofsnou t and orbi t , and i n the shape, posi t ion , and extent

of black marks on head and body . The fleshy po rt ion of the

dorsa l-fin base in the th ree spec ies is strongly e levated or convex ,

and covered by two sca le rows rather than one as i n P . en

decanalis and most other Puntius species i n wh ich the do rsa l
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F IGURE 46 . Pun tius. Above, P . eng rammas. Kapuas 1976- 16 , mm (CAS be low , P . linea tus , Kapuas 1976 -32 , mm (CAS

fin base is not so elevated . The last or fou rt h simple dorsa l-fin

ray is serrate and re la t ively th ick for its who le length ; its anteri or

proximal port ion is deeply incised and i n t imate ly overla in by

the posterolaterally project ing margins of the t h i rd simple dor

sal-fin ray wh ich is st rongly concave posteriorly ( i n P . endeca

na lis fou rth dorsa l -fin ray not st rongly incised near base, t h i rd

dorsa l -fin ray not notably concave posteriorly) . At least i n P .

penta z ona and P . rhombooce/latus the orbi ta l bars are not com

plete dorsa l ly bu t extend dorsa l ly on ly to latera l margin of pa

rietal fontane l (condi t ion oforbi ta l bars unknown in P .foerschi) .
I n a l l three Species the subdorsa l bar extends fa rt her ventra l ly ,
the supraanal bar l ies fa rther posterior (especia l ly re lat i ve to

dorsa l fin ) than in P . endecana lis , and there usua l ly is a wel l

developed iso lated Spot near base of last dorsa l-fin rays.

ETYMOLOGY .

— T he name endecana lis (Lat in) refers to the

characteri st i c number of ana l -fin rays i n th is species.

Puntius eugrammus S i las, 1956

( F i gu re 46 )

Ba rbus fasci
'

ams B leeker. 1853d : 190 (not of Jerdo n , 1849 : t ype loca l i t y Mara
wang , i n flu v iis [Ban ka]; Moara Kompeh. Sumatrae or ien ta l is, i n

Sysmmus (Burbades) fascia lus B leeker , 1860a : 344 .

Pun tius (Burbades )fascia tus B leeker , 186 3- 6 4 : 103 .

Ba rbus fascia tus , B leeker: (v ar. C/Iaperi) Va i l lan t . l 902 : l 3 (nomen nudum ) .
Puntius eug rummus S i las. 1956 2194 ( replacemen t name for Ba rbus
fascia /us B leeker. 185 3 , preoccupied by (=Pun l ius )fascia tus Jerdon ,

MATER IAL EXAM I NED .

— Western Bo rneo: Kapuas 1976 - 16 , 3 : mm
(CAS 4926 7 MZB Kapuas 19 76 - 18. 2 : 188 mm (CAS 4926 3 . MZB

Kapuas 1976 -20 , 6 : 76 . 1 mm (CAS 49264 , MZB3294 .USNM

A moderate ly la rge Puntius, at ta i n ing 100 mm ,
with long

barbels; adu l ts wi th 4- 6 dark longi tudina l st ri pes on side of

body . Parieta l fontane l open .

Ind ividuals of th i s species undergo a remarkable co lor change

as they grow (Taki 1978, fig . 4c—e ; pers. Young of 18- 20
mm hav e fiv e broad vert ica l bars and no i nd icat ion of the lon

gitudinal st ri pes cha racterist i c of adu l ts. I n young of abou t 25

mm the vert ica l bars sta rt to break up and become rep laced by
longi tudinal st ripes, of which the m id la tera l is fi rst to appear.

By 50 mm the change in co lor pat tern is complete.

D ISTR IBUT ION .

— Sumatra . Borneo (Kapuas, Mahakam ,
Ba

ri to ,
Banka .

Puntius everetti Boulenger, 1894

Ba rbus Ien'

asona Vai l lan t . 1893 z8 1 (not of B leeker . 185 5 ; Kapuas) . Re-iden ti

ficat ion by A l fred
Ba rbus Everetti Boulenger, 1894 1248 ( t y pe local i t y Poeh, Sarawak) .
Puntius were""Weber and de Beaufo rt . Imak i et al . 1978114 , pl . 6
(sma l l r i vers near Sanggau . Kapuas bas i n ) .

MATER IAL EXAM I NED .
— None.

This species was not obta ined duri ng the Kapuas survey of

1976 . I t is i nc luded here on the basis of ident ificat ions ofKapuas
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specimens by A lfred ( 1964) (MNHN —3 ) and Imaki et

al .

Puntius lateristriga (Valenciennes, 1842)

Ba rbus lateristriga Va lenc ien nes in Cuv ier and Va lenc ien nes, 1842 : 16 1 ( t ype 10
cality Java) .

Systomus (Barbodes) Ia terisrrl
'

ga B leeker ,
Pun tius Iateristriga Weber and de Beaufo rt , 19 16 : 179.

MATER IAL EXAMINE D .
- Weste rn Bo rneo: Kapuas 1976-6 , 13 : mm

(CAS 4926 5 , FMNH 942 14 ,
MNHN 1982-6 79 , MZB Kapuas 1976-25 , 2 :

mm (MZB 3296 , RMNH Kapuas 1976 -30 , 7 : 25 8—92 4 mm
(MZB 3297 , ROM 386 19 , UMMZ 20987 7 . USNM

A modera te l y large (to 150 mm ) , heavy-set or chunky , mod

erately deep-bodied Puntius; predorsa l profi le increasi ngly steep

wi th growth ; body genera l ly wi th two broad ve rt i ca l bars i n

an terior ha lf and a broad m id la tera l longi tudina l stri pe on pos

terior ha lf; on an overa l l background co lor of l igh t lemon ye l low

in l i fe . Often a roundish black Spo t above ana l-fin ori gin . La tera l

l ine complete,
lateral scales 23 .

Geographica l variat ion in co lor pa t tern in Ma lay Pen insu la
has been described by Tweed ie

D ISTR I BUT I ON .

— Pen i n su l a r Tha i l a n d . M a l a y Pen i n su l a

(Tweed ie Sumatra (numerous loca l i t ies c i ted by Weber

and de Beaufo rt Borneo (Bangkajang , Sem in is, Lumar,
Sadong, Senah ,

Kapuas) . Java (Batav ia , Bu i tenzorg, Tjampea ,
Sadingwetan ,

Tj ipanas) . Banka . B i l l i ton . Singkep .

Usua l ly inhabi ts clear mounta in st reams st rewn wi th rocks

and bou lders; frequent ly found be low waterfa l ls.

Pun tius lineatus (Duncker, 1904) new combinat ion

(F i gure 46 )

Ba rbus linea tus Duncker, ( t ype loca l i t y Muar R i ver at Tub i ng t i ngg i ) .
MATER IAL EXAMINED .

— Malay Pen i nsu la: Tasek Berah , Pahang, 2 :
mm (CAS-SU Weste rn Bo rneo : Kapuas 1976-3 2 6 : 29 9—38 5 mm (CAS
49266 . MZB 3298. USNM

This very d ist i nct ive Spec ies seems not to have been reported

or recogn ized Si nce i t s o rigina l desc ript ion , perhaps because

Duncker ( 1904 : 180) suggested that i t m igh t be on ly a geograph

ica l race or va riety ofP . fasciatus (=P . eugrammus) . Its l inear

co lor pattern ,
with 5—6 longi tudinal st ripes on the body , is st ri k

ingly Sim i lar to that ofP . eugrammus but i n o ther respects the

two spec ies are so different as to ind icate they are not very close l y

related .

Puntius lineatus, the largest known specimen of wh ich is a

sexua l ly mature fema le of only mm , evident ly i s a much

smal ler Species than the somewhat heavier-bodied P . eugram

mus . wh ich at tai ns at least 100 mm . I n P . linea tus the rostra l

barbe ls are absent and the max i l la ry barbe ls are absent (ac

cord ing to Duncker) or re lat i vel y sho rt , the i r length less than

hal feye diameter (materia l exam i ned) ; both pai rs ofbarbe ls are

very wel l deve loped in P . eugrammus. as long or longer than

eye diameter . Puntius lineatus has gi l l rakers on fi rst gi l l arch

moderate l y elongate, 18- 19; i n P . eugrammus they are very

weakly deve loped , 10 . Parieta l fontanel open . There is no in

dication that P . lineatus ever exh ibi ts a vert i ca l l y barred co lor

pattern or goes th rough anyth i ng l i ke the complex and pro t racted

change i n co lor pattern from vert i ca l bars to longi tudina l st ri pes

observed in P . eugrammus at 18- 50 mm . The mm spec

imen ofP . linea tus from Pahang is apparent ly a sexua l ly mature

6 5

male; the dorsa l surface of the first fou r pectora l-fin rays is

densel y covered wi th fine breeding tuberc les. T he mm

specimen from the same co l lect ion is a fema le with ripening

ovaries and non- tubercu la te pectora l fins. Breeding tuberc les

have not been observed on the pectora l fins of sexual ly mature

P . eugrammus males.

D ISTR IBUT ION — Ma lay Pen insu la . Kapuas.

This species has the max imum comp lement of six vert i ca l

bars seen in Puntius. I n nam i ng i t
“
pen ta z ona

”
Boulenger did

not consider the v ert i ca l bar on the head . A l fred ( 196 3) recog

n iz ed two subspecies , based on the presence of a round b lack

spot a t the base of the dorsa l-fin term inat ion (the nom i na l sub

species, P . penta z ona pentaz ona , from Sarawak) or its absence

(P . pentaz onajohorensis (Duncker , from the Ma lay Pen

i nsu la and Sumatra) . On th is basis the Kapuas materia l i s re

ferable to the la t ter subspecies.

D ISTR IBUT ION .

— Ma lay Peni nsu la (Ma lacca , Muar R .
, Johore,

S i ngapore,
Se langor, Perak , Trengganu , A l fred Sumatra

(Gunung Sab i lan ; I ndragi ri , Rawang , Djambi ; Taluk) . Bo rneo

(Baram , Akah , Sa ribas, S ibu ; A l fred 1963 ; Kapuas) .

Puntius rhomboocellatus Koumans, 1950

Pun tius pentaz ona (Boulenger, 1894)

Ba rbus pentaz ona Boulenger. ( t ype loca l i t y Baram
Barbus (Barbodes) Izexaz ona Weber and de Beaufo rt , 19 12 z527 , pl . 1 1 , fig . 2 ( t ype
loca l i t y Ta luk and Gunung Sahilan , Sumat ra) . See A l fred

Pun tius pentaz ona Weber and de Beau fort , (pro parte) .
Puntius hexaz ona Weber and de Beau fort , 19 16 1 18 1. fig . 73 .

MATERIAL EXAMINED .

— Weslem Borneo: Kapuas 1976- 1. mm (MZB
Kapuas 1976- 1 1 , 8: mm (BMNH l 982 .3 .29 .40—4 1 . CAS 49267 , MZB

3 300 . USNM Kapuas 1976 - 16 , mm (MZB

Pun tius rhomboocellatus Koumans, 19502189 ( t ype loca l i t y abou t 15 km from
Bandjermasi n i n a canal along the h ighway from Oe l i n to Bandjermasi n ) .

Ba rbus (etraz ona B leeker. 1857a : 14 (nec B leeker 185 5 : t ype loca l i t y R i ver Ka
hajan . Bo rneo ) .

Pun tius (Barbodes) tetram na B leeker , 186 3—64 .

Barbus kahajam
'

Hoedeman , 1956 1288 (replacemen t name for Ba rbus Ietraz ona
B leeker,

For d iscussion of synon ym y see A l fred ( 1964 : 139

MATERIAL EXAM INED .

— Westem Borneo : Kapuas 1976 -4 . 2 : mm (MZB
3302 . ZMA Kapuas 1976—5 . 6 : mm (CAS 49268, MZB 3303 .

USNM Kapuas 1976 - 17 . mm (MZB Kapuas 1976 -32 ,
mm (MZB

A Puntius very sim i lar and apparent ly c lose ly re la ted to P .

penta z ona but with the predorsa l do rsa l , and anal bars ex

panded to form
“
ocel la te rhombi , the dorsa l and somet imes

predorsa l bars not extendi ng ventra l ly so far as i n P . pen ta z ona .

Co lor pattern of the Kapuas specimens agrees wel l wi th tha t of

the ho lo type of P . rhomboocellatus (A l fred 1964 , fig . l e) , al

though they have the centra l port ion ofrhombi less pronounced

ly pa le . A m idventra l dark spo t between pe lv i c-fin bases (not

ex tending onto pel vic fin s) (absent in P . pentag ona ) . Parieta l

fontane l open . Latera l l i ne complete, la tera l l ine sca les 24—2 5 ;
predorsa l sca les 9— 10; transdorsal sca les 9 ; circumpeduncular

sca les 12 . Complete sca le rows between dorsa l-fin o rigin and

latera l l ine 4 (5 in P . penta z ona) . To ta l gi l l rakers on first arch

10 .

D ISTR IBUT ION .

— Bom eo (Kapuas, Bari to ,
Kahajan ) . See Al fred
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Puntius schwanenfeldi i (B leeker , 185 3 )

Ba rbus Schwanenfe/dii B leeker , ( t ype loca l i t y Sumat ra) .
Syston

-

Ius (Barbodes) Schwanefe/di B leeker , 1860a :323 .

Pun tius (Barbodes) Sc/Iiuanefeldi
' B leeker , 186 3 (unwarran ted change of

spe l l i ng) .
Ba rbus Schwanejfe/di v ar. rubra Va i l lan t , 1902 295 ( t ype loca l i t y Mahakam R i ver
at Tepoe ) .

Pun tius schwanefe/di Weber and de Beaufo rt , 19 162178 .

Pun tius schwaneri feldii Sm i t h , 194 5 : l 90 .

MATER IAL EXAM INED .

— Ma lay Pen i nsu la: S i ngapo re , 25 : mm (CAS
SU

A very deep-bodied and large (to 3 50 mm tota l length) Pun

tius; body at a l l si zes withou t marks; dorsa l fin wi th a large black

blo tch anteriorly , upper and lower lobes ofcauda l fin wi th dark

submargina l longi tud ina l bands. Large i nd iv idua ls Si lvery or

go lden yel low in l i fe ,
wi th dorsa l fin red and cauda l fin orange

or blood-red (Sm i th 194 5 z l 90) .

Specimens from S ingapore have la tera l l i ne sca les 33—34 ,

transdorsal 14— 15 , predorsa l 13— 14 , circumpeduncular 16- 17 ,

and to ta l gi l l rakers on fi rst arch 9, Short . Hardenberg ( 1936)
report ed 18- 20 circumpeduncular sca les i n Kapuas specimens .

A l though no specimens of th is species were obta ined duri ng

the Kapuas survey of 1976 , a large i nd iv idua l was seen i n a

fisherman
’

s catch on the Sunga i P i noh near its confluence wi th

the Mel awi ; i t has been reported from the Kapuas by B leeker

Vai l lan t ( 1893 , Hardenberg and Imaki et

al .

D ISTR IBUT ION — Tha i land (Mekong , Meklong , Tach in , Chao

Phrya,
Chantabun

,
Sikuk , Tapi , Tale Sap , Tale Noi, Patan i) .

Ma lay Peninsu l a (Ma lacca) . Sumatra (Padang , So lok , Lake S i ng

karah
,
Padang Pandj ang , Pajakombo ,

Lake Man indjari , Kwan
tan or I ndragi ri , S i Djungdjung , Taluk ,

R ingat , Kampar R . ,

Lamatang i l i r R . , Musi , Kompeh , Pangabuang) . Borneo (Baram ,

Kapuas, Mahakam) .

Rasbora B leeker , 1859- 60

Rasbora B leeker , 1859—600 43 5 ( t y pe spec ies Cyprinus rasbora Ham i l ton -Eu
chanan , 1822 , by abso lu te tau ton ym y ) .

Par/ua
'

osoma Howes, 1980 1 183 , 194 ( t y pe spec ies Leuciscus a rgyro taen ia B leeker ,
1850 , by o r ig i na l desi gnat ion ) .

Barbe ls absent ; j aws sma l l , obl ique; lower j aw wit h an up

wardly project i ng symphysea l knob fi t t i ng in to a concav ity in

upper l i p when mou th is closed ; gi l l rakers 6—22 ; pha ryngea l

teeth in th ree rows, e longate, unci nate , typi ca l ly

Latera l sca le rows 2 1—4 4 ,
predorsa l sca les 9- 17 ; dorsa l fin usu

a l ly wi th 8 (rare l y 9) branched rays, its o ri gin over or sl i ght ly

posterior to a vert ica l through pelv ic-fin origi n ; anal-fin branched

rays usua l ly 5 (rare ly

As cu rrent ly understood , Rasbora compri ses some 5 5 species

and is dist ri bu ted throughou t the Indian subcont inen t , sou thern

Ch ina , and cont inenta l sou theast Asi a ( including Sumatra , Bor

neo
,
and Java) . Somewhat less than ha l fofthe species are known

from western Bo rneo (many of them recorded here i n for the

fi rst t ime) . I t is l i kel y that the species thus grouped toget her are

po lyphylet i c ; t hey probably cou ld and perhaps shou l d be placed

in two or more sepa rate genera . Howes ( 19801 194) proposed a
new genus Par/ucz

'

osoma . and referred to i t the sou theast Asian

species R . argj -
Irotaem

'

a , cepha lotaen ia , dusonensis and volz i, as

we l l as the I ndian R . dan icom
'

us . I t is evident that , i fParlucio

CALIFORN IA ACADEMY OF SC I ENCES

soma i s recogn i zed , i t wi l l i nclude addi t ional southeast Asian

species such as R . myersi, etc . Unti l the generi c assignment of
a number of species has been more thoroughly invest igated , i t

seems best to refer to a l l of them as Rasbora . For further in

format ion see the revision ofRasbora by B ri t tan ( 1954 ,
T he best gu ide to ident i fica t ion ofSpecies ofRasbora is B ri t tan

( 1954 ,
T he repri n t edi t ion of 1972 i nc ludes a series of

co lor pho tograph ic p lates wi t h some new i n format ion , but the

basic text is ident ica l wi th tha t i n the origina l work . The main

change of concern here ( i nco rporated in the figure legends of

the added plates) is that the species earl ier known asR . taeniata

Ahl, 1922 is iden ti fied as R . ag ilis . T he o ri gina l desc ript ion of

R . taeniata is based on a poorl y preserved immature specimen

tha t i s now lost , and I agree wit h B ri t tan that i t shou ld be

regarded as a nomen dubium . A number of species have been
described subsequent l y to 1972 , notably R . axe/rodi and R .

brz
'

ttani but are readi l y ident i fiable. B ri t tan d id not i nc lude in

format ion on gi l l raker counts which I find helpfu l i n di st i n

guishing certa i n species. Counts for a l l species I have been able
to exam i ne are presented in Tab le 2 . Mo rpho logica l ly sim i la r

species wi th differen t gi l l raker counts i nclude the western Bor

nean R . ag I
'

II
'

s and R . pauciperforata ; R . bankanensis and R .

ennealep is; and R . subtilis and R . trilinea ta .

Rasbora beauforti, known on ly from the Kumai R i ver i n

sou thwest Bo rneo , may a lso have to be t reated as a nomen

dubium un less type specimens can be located . I have not been

able to locate the types ofany of the four new species inc luding

th is Rasbora described by Hardenberg They are not

deposi ted in Amsterdam or Le iden ,
and my attemp ts to locate

them e lsewhere have been unsuccessfu l . Rasbora borneensis,
placed as a synonym ofR . argyrotaem

’

a by Weber and de Beau

fort ( 19 16) and not recogn ized subsequen t ly , is a very dist i nct

species here repo rted from the Kapuas basi n for the firs t t ime.

So far as I have been ab le to determ i ne, repo rts ofR . leptosoma

B leeker , 185 5 from the Kapuas are based on m isi dent ified R .

argyrotaem
'

a or ot her species; the on ly specimens of th is dis
tinctiv e species known to me are B leeker

’

s types from Lahat ,
Sumatra .

The Kapuas su rvey of 1976 obta i ned 22 species ofRasbora ,

of which R . ennea lep is and R . subtili
’

s are descri bed as new.

Fu rther explorat ion in western Bo rneo undoubtedly wi l l un

cover addi t iona l species.

Rasbora agilis Ahl , 1937

Rasbora ag t
'

lis A h l , 13 ( t y pe local i t y Sumat ra descri bed from aquari um
spec imen ) .

Rasbora taen iata B ri t tan , 1949 , 1954 .

MATER IAL EXAM INED .

— Ma lay Pen i nsu la: Trengganu. Merchang , 10 :
mm (CAS-SU Western Bo rneo : Kapuas 1976 -5 , 10 : 26 5- 34 1 mm (BMNH
l 982 . 3 .29 .42—4 4 . FMNH 942 15 . MZB Kapuas 1976 -7 , 8: mm
(CAS 49269 , MZB Kapuas 1976 -8 , 16 : mm (FMNH 942 16 ,

IRSNB 1973 5 . MZB Kapuas 1976 - 10 , 7 : l 6 . 7 mm (MCZ 58346 ,

MZB Kapuas 19 76- 16 . 12 : mm (MNHN 1982-680 , MZB 33 10 ,

RMNH Kapuas 1976 - 17 , 3 : 19 2 mm (MZB 33 1 1 , ROM
Kapuas 1976 -2 1. mm (MZB Kapuas 1976 -4 3 , 2 : 29 4 mm (MZB
3 3 12 , UMMZ Kapuas 1976 -4 7 ,

mm (MZB Kapuas 1976
5 1 , 4 : mm (MZB 3 3 13 , USNM

A slender Rasbora with a very h igh , po i n ted dorsa l fin , elon

gate cauda l peduncle and deeply forked caudal fin . Li ve speci

mens are largel y t ranslucent and often co lorless except for the
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F IGUR E 4 7 . Rasbora axelrodi. Kapuas 1975 -5 . A bove ,
mm male (MZB be low , mm fema le (MZB

opaque whi te abdomen and cont i nuous black la tera l st ri pe run

ning just be low ho rizonta l septum . La tera l l i ne i ncomplete, with

on ly 2—6 pored sca les anteriorly . Latera l l i ne sca les 29—33 , pre

dorsa l 12—14 , circumpeduncular 12 .

According to M . Bri t tan (pers. comm ) , th is species was in

correct ly ident ified in B ri t tan ( 1949, 1954) as R . taeniata Ahl ,

1922 ,
based on an aqua rium specimen supposedly from Su

matra . The ident i ty ofR . taeniata is unknown ; its ho lo type, l i ke

tha t ofR . agilis, was deposi ted in the Berl i n Museum , and may

have been destroyed . For fu rther d iscussion see Bri t tan

D ISTRIBUT ION . Ma lay Pen insu la (Johore) . Sumatra? (records

based on aquarium specimens) . Borneo (Kapuas) . B i l l i ton .

Rasbora argyrotaen ia (B leeker, 1850)

Leuci
'

scus argyrotaem
'

a B leeker , ( t ype loca l i t y Java) .
Rasbora argyrotaenia B leeker , 1860a :448.

MATERIAL EXAMINED .
— Westem Bo rneo : Kapuas 1976 - 16 , 8: mm

(AMNH 48928, CAS 49270 , MZB Kapuas 1976 - 17 , 26 : 29 4 mm
(BMNH —49, FMNH 942 17 , 1RSNB 19736 , MZC58347 , MZB

Kapuas 1976 -42 , 6 : 49 7—526 mm (MZB 33 16 , N IF I uncal . , RMNH
Kapuas 1976-43 , 4 : 39 0—4 6 7 mm (MZB 3 3 17 , ROM Kapuas 1976 -46 .

9 : mm (MZB 33 18 , UMMZ Kapuas 1976 -47 , mm (MZB

Kapuas 1976 -5 1 , 1 1 : 40 5—59 2 mm (MZB 33 19, USNM 2302 19 , ZMA

For in format ion abou t th is common , widel y d ist ri buted , and

variable species, ofwh ich several subspecies and races have been

described , see B ri t tan ( 1954 ,

Rasbora axelrodi B ri t tan ,
1976

(F i gures 4 7 , 48)

Rasbora axelrodi Bri t tan . 1976 z94 ( t y pe loca l i t y Suma t ra? descri bed from aquar

ium Spec imens) .

MATER IAL EXAM INED .
- Sumat ra? : 3 : 14 8 mm (CAS-SU 36685—6 . ho lo

t ype and parat ypes) ; western Borneo : Kapuas 1976 -5 . 7 7 : mm (BMNH
l 982 .3 .29 . 50—54 ,

CAS 4927 1 , FMNH 942 18, IRSNB 19737 , MCZ 58348, MNHN

1982-68 1 . MZB 3 320 , RMNH 28844 . UMMZ 209853 , USNM

D IAGNOS IS .

— A very smal l Rasbora - l i ke cyprin id , possib ly re

lated toDan ion inae differi ng from a l l otherRasbora i n its sexua l

dimo rph ism and sexua l d ichromat ism . Largest specimen

mm . Head relat i vel y b lunt , body moderatel y deep , cauda l pe

duncle slender . Latera l l i ne absent wi thou t tube or pore

bearing sca les) ; latera l sca les 32 , predorsa l 12 , circumpeduncular

12 . Dorsa l fin wi th 6 branched rays, ana l wi t h 5 . In l i fe, large
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M'

a
' l 'ay P . . Trengganu (.CAS-S'

U

Kapuas 197
-6-7

R . agyrotaenia

Kapuas 1976 - 16 , 42

Kapuas 1976 -5

R . ban'

ka-netisz
’

s

Kapuas -9

Kapuas -2 7

Kapuas 1976 -29

R_. borapelensis (Sm i t h , 1934 )
Bangkok (CAS-SU

R . bom eensis

Kapuas 19 76 - 14

R . brit-ta‘

m
'

Ma lay P. (CAS-SU 356 15 , para t y pes)
Kapuas 1976 - 10

R . caudimacu/ata

Ma lay (P Joho re (CAS-S'U 34644 )
Kapuas 1 976 -6

R. carveri
'

i (Jerdo n , 1849 )
Sri La nka (.CAS-SU 16 505 , 16 507 )

R. cepha lotaen ia

“Kapuas 1976 -8

R. _danicomius (Ham i lton -Buc hanan, 1822 )
Nepal , Ch itawan .V'

a l ley .(CA'S 50344 )
Sri Lanka (CAS 5 24 17 )
Burma, I rrawaddy (CAS 4495 7 )

R . dorsiocella la

Ma lay Pahang (CAS .
-SU 4 728 1 )

Kapuas 1976 -5 1

R. dusonensis

Ma lay P. , Perak (CAS -SU 15 344 )
Kapuas 1976- 1, 14

R . ein t/Iovenii

Kapuas 19 76 - l

R . e/a nga (Ham i l to n—Buc hanan , 1822 )
Ca l cu t ta (CAS-SU 4 7239)

R . elegans

Kapuas 1976 -24 , 25

Bungaran lsd . (CAS -SU 1 5328 )

R. ennea lepis

Kapuas 1976 -2 5 (parat ypes)
Kapuas 1976 -26 (parat y pes)

R . c f. ennea lep i
'

s

Kapuas 1976 -27

R . heteromorpha Duncker. 1904
Ma lay P . , Joho re (CAS-SU 3 1203 )

R. hubbsi Bri t tan , 1954

N . Bo rneo (CAS-SU 17478. para t y pes)

R . jacobson i Weber and de Beau fo rt , 19 16

Suma t-ra , Harau -CAS-SU 153 3 1)

R . ka lochroma

Kapuas 1976 -23
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F IGURE 48 .

rerio. Nepa l . Reu R i ver , mm grav id fema le (CAS

dich romat ism or tubercu lat ion comparable to t hat ofR . axel

rodi. As sexua l matu ri ty is at ta i ned ,
ma les ofR . axelrodi deve lop

i ncreasingly brigh t co lorat ion and heavy tubercu la t ion , h igh ly

unusua l for such a sma l l species. Ma les deve lop re la t i ve ly large

tubercles on head , cheeks and shou lder region , t hose on Operc le

and overlying pseudotympanum
”
in ve rt i ca l rows (Fig .

T he la rgest and most stri k ing tubercles, however , occur on v en

tra l surface ofmand ib les, on the la tera l margins of two pa irs of

pecu l iar tubercle-beari ng plat forms (F ig . comparab le man

dibu lar tubercu l i ferous st ructures have not been observed in

any o ther Rasbora but are characterist ic of bot h sexes i n some

of the sma l ler spec ies of the cyprin id subfam i ly Dan io inae

i nc luding Brachydam
‘

o reri
'

o (Ham i l ton -Buchanan ,
1822 ) (Fig .

This observat ion suggests that Rasbora axelrodimay be long

to Dan io inae , a subfam i l y otherw ise unknown from Borneo .

D ISTR IBUT ION — Known with cert ain ty on ly from the Mem

pawah basi n ofwestern Bo rneo (Kapuas 197 6

Rasbora bankanensis (B leeker, 185 3 )
(F i gu re 49 )

Leua
’

scus baukanensis B leeker. 185 3d1 192 ( t ype loca l i t y Ban ka) .
Rasbora bankancnsis B leeker , l 860a :4 54 .

CALIFORN IA ACADEMY OF SC IENCES

Spec ia l i z ed tuberc les on ven t ra l su rface of mand i b le . Above, Rasbora axelrodi. Kapuas 1976 -5 . mm male (CAS be low. Brachydanio

This is the most ubiqu i tous fish species i n the co l lect ions

obta i ned by the Kapuas survey of 1976 . I t is represented in 24

of the 5 5 co l lect ions. A large proport ion of the samples i nc lude

sma l l or very sma l l j uv eni les. Juveni les as we l l as adu l ts of this

blu ish -si lvery species are dist i ngu ished by usua l ly havi ng black

MATERIAL EXAM INED.— Westem Borneo : Kapuas 1976-7 , 3 : 12 9—14 0 mm (MZB
Kapuas 1976 -8. 49 : mm (AMNH 48929, BMNH 19823 29 5 5

64 . CAS 4927 ? MZB Kapuas 1976 -9 . 46 : —4 5 . l mm (CAS 4927 3 ,
FMNH 942 19 . IRSNB 19738. MCZ 58349 , MZB Kapuas 1976 - 10 , 58:

10 7—4 9 0 mm (MNHN 1982-682 . MZB 3 324 , RMNH 2884 5 , ROM 386 18,

UMMZ Kapuas 19 76 - 13 . 13 : mm (MZB3 325 , USNM

Kapuas 19 76 - 17 , mm (MZB Kapuas 1976 -22 . 6 : 36 3-4 8 9 mm (MZB
3 326 . USNM Kapuas 1976 -24 . 13 : mm (MZB 3 327 , ZMA

Kapuas 1976 -25 . mm (MZB Kapuas 1976 -27 , 27 :

mm (CAS 49274 , MZB Kapuas 19762 8.
mm (MZB

Kapuas 1976 -29 .

2 ' 46 3— 52 6 mm (CAS 492 7 5 , MZB Kapuas 1976 -3 1 ,
2 : (MZB Kapuas 1976 -33

,
mm (MZB Kapuas 1976

mm (MZB 33 34 . RMNH Kapuas 1976
mm (AMNH 48930 . MZB Kapuas 1976 -3 7 , 9 : mm (CAS 49276 ,

MZB Kapuas 1976 -39 , 1 1 : — 2o. l mm (MZB 33 3 7 , UMMZ

Kapuas 1976 -40 , 2 : mm (MZB Kapuas 1976 -42 , 4 : 14 5

mm (MZB 3339 . ROM Kapuas 1976 -46 , 2 : mm (MZB
Kapuas 1976 -4 7 , 3 : 160—19 7 mm (MZB Kapuas 1976-5 1 , 24 1 120 —20 0
mm (CAS 49277 , MZB Kapuas 1976 -5 5 . 17 : mm (MZB 3 343 ,
USNM
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F IGUR E 49 . Rasbora banka nensis. Above , Kapuas 1976 - 10 ,
mm (MZB be low , Kapuas 1976-29, mm (CAS

p igment on the distal end of the an teriorm ost en larged anal -fin

rays. Latera l l i ne comp lete, la tera l sca les series 2 5- 28; t rans

dorsa l sca les 9, predorsa l 10— 12 ,
usua l ly 1 1 , circumpeduncular

12 .

D ISTR IBUT ION — M a lay Pen insu la (Perak , Johore,
Muar R . ,

S i ngapore) . Sumat ra (Moesi ) . Bo rneo (Kapuas) . Banka (Mara

wang) .

Rasbora beauforti Hardenberg, 193 7 , Species inquirenda

Rasbora beaufort i
' Harden berg, l 93 7 : 10 ( t ype loca l i t y Kumai R i ver , sou t hwest

Borneo).
Rasbora beaufortz

’

B ri t tan , 1954 : l 7 3 (summari z ed from Hardenberg

MATER I AL EXAMINED . None.

This species is kn own on ly from Hardenberg
’

s account ; he

did not i nd icate the disposi t ion of type specimens and I have

not been able to find them despi te considerable correspondence.

I t seems c lear that they are not i n Ho l land (H . Nijssen , M .

Boeseman ,
M . van Oijen , pers. comm . ,

1982—83 ) or i n Bogor

(Soetikn o ,
pers. comm . ,

I have not been able to ident i fy

posi t i vely any specimens as R . beaufom
’

and , i f type Specimens

canno t be located ,
wou ld be i ncl i ned to regard i t as a nomen

dubium . The ori gi na l descrip t ion (no figures) reads as fo l lows:

D . l .8; P. l . 12 ; V. l .7 ; L.r. 28—29; L.I. i n com p lete, cons isting of
10 sca les on l y: L.v . (before ven trals) 4 - 1-2

Ob long . He i gh t abou t 4 i n lengt h . 5 i n lengt h w i t h cauda l . Head

abou t one i n he i gh t. Eye 3 i n head . abou t equa l to snou t . C left of
mou t h rat her st rongl y descend i ng. not reach i ng vert i ca l t h rough fron t
border ofeye. Ori g i n ofdorsal beh i nd the m idd le between end ofsnout
and or i g i n of cauda l . opposi te to end of i ncom ple te lateral l i ne,

12

scales from occ i pu t . Do rsal nearer to ven t ra ls than to ana l , its he i gh t
somewhat short er t han head . Pec torals as long as head wi t hout snou t ,
ven t rals somewha t sho rter. Longest ray ofanal as long as postorbi tal
part ofhead and halfeye . Longest ray ofcaudal abou t as long as head .

Cauda l pedunc le su rrounded by 12 sca les. Co lourat ion of formo lspe

c ies [sic] dark , brown ish above . much l i gh ter below . A consp i cuous
dark band a long the S ides. begi n n i ng on t i p of snou t and end i ng on
caudal , run n i ng t h rough the eye . Th is band is narrowest on the head
and on the cauda l fi n . The b lack band is separated from the brown ish
back by a l i gh t st reak . The fi rst 12- 13 sca les i n th is st reak have a

b lack ish hindborder. F i ns more or less p igmen ted , espec ia l l y the dorsa l
and the cauda l . Some Spec imens have the t i p of the ven trals and of

the ana l b lack ish .
Many spec imen s from the Kumai-ri ver . sou t h -west Bo rneo. May

193 1 . Longest spec imen 44 mm . Named in honour of Prof. D r . L. F.

de Beaufo rt from Amsterdam .

Rasbora borneensis B leeker, 1860

(F i gu re 50)

Rasbora borneensis B leeker , 1860a :4 50 ( t ype loca l i t y Bandjermassi n i n fluv iis) .
Genus and spec ies undet . Kottelat , fig . 56 (Men taya basi n ) .

MATER IAL EXAM INED.— Sout hern Bo rneo : Bandjermass i n , mm (BMNH
syn t ype,

mm tota l length) and RMNH 7497 mm (RMNH
7497 . syn type, mm to ta l lengt h ); Kuala Kuaya, Sam p i t area, Men taya bas i n ,

mm (CAS Western Bo rneo ; Kapuas 1976 - 14 , 2 1 : l 3 .0 mm
(BMNH - 68. CAS 49278, MZB Kapuas 1976 - 16 , mm
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F IGURE 50 . Rasbora borneensis. Kapuas 1976 -3 1 . mm (MZB

(MZB Kapuas 1976 -3 1 . mm (MZB Kapuas 1976 -3 3 , mm

(MZB Kapuas 1976 -40 ,
mm (MZB Kapuas 1976-45 , 7 :

mm (MZB 3 349. RMNH 28847 . USNM Kapuas 1976 -50 ,

mm (MZB Kapuas 1976-5 5 , 6 : mm (MZB335 1 , UMMZ

This very dist i nct ive spec ies , known unt i l now on ly from two

syn types obta i ned at Bandjermasi n ,
has not been recogn ized

by any ichthyo logist subsequent to B leeker . Weber and de Beau

fort ( 19 l 6 z6 l ) placed i t as a synonym ofRasbora a rgyrotaen ia

withou t comment , as did Bri t tan ( 1954 : 108) but wi th a quest ion

mark . I t is apparent ly rela ted to R . a rgyrotaen ia and R . lepto

soma but differs from them and the i r o t her re lat i ves i n hav ing

a re lat i ve l y sma l l head and dist i nct ive co lorat ion .

Head length (v s. i n R . a rgy rotaen ia) . La tera l l i ne

comp lete , scales i n latera l series 30- 33 . Predorsa l sca les 15— 16 ,

tran sdorsal 9 ,
curcumpeduncular 14 . Pa le st raw-co lored in l i fe .

Narrow m iddorsa l st ri pe from occipu t to caudal fin (wider i n

R . a rgyrotaen ia ) . Th in ,
st ra igh t longi tudina l dark Streak over

ly i ng or just above ho ri zon ta l septum ; broad longi tudina l stri pe

fa i n t
,
most evident on posterior ha l f of body . Sca les on dorsa l

and dorso la tera l posi t ions of body densel y covered wi th ex

tremely fine,
numerous melanophores except d ista l l y , where

there is a submargina l c lear a rea fo l lowed by a margi na l band

of large me lanophores (as i n R . arg vrotaen ia) . La rge me lano

phores on gi l l cov er and on ventro la tera l po rt ion of anterior

hal f of body form the most not iceable feature of co lorat ion i n

these areas. Dista l margi n of cauda l fin dusky ; fins o therwise

co lorless. Some specimens (ma les?) wit h scattered sma l l tuber

c les ex tensi ve l y d ist ri buted on dorso latera l po rt ion ofbody pos

terior to dorsal fin . Tota l gi l l rakers on first arch 12— 13 .

A desc ri pt ion and pho tograph ofthe mm spec imen from

Mentaya is giv en by Kottelat This Specimen is sim i la r

to Kapuas specimens i n most respects, but mel anophores on its

gi l l cover and ventro la tera l po rt ion ofan terior ha lf of body are

much finer, and broad longi tudinal St ripe,
al though fa in t , is

bet ter deve loped and more evident on anterior ha lf of body .

D ISTR IBUT ION — Known on ly from Bo rneo (Kapuas, Men

taya
,
Bari to) .

Rasbora brittani Axe l rod ,
1976

Rasbora brittam
’

A xe l rod , ( t y pe loca l i t y Joho re R i ver).

MATER IAL EXAM lNED .

— Ma lay Pen i nsu la: Joho re R i ver. 7 : 3 1—36 mm (CAS
3 5 6 15 . para t y pes) . Weste rn Bo rneo : Kapuas 1976 -7 , 1 1 : mm (BMNH

— 7 5 . MZB 3 352 ) ; Kapuas 1976 1 1 7— 15 3 mm (CAS 492 79 ,

FMNH 94 220 . MZB 33 5 3 . USNM Kapuas 1976 -3 7 , mm (MZB

Kapuas 1976 -39 , 2 : mm (MZB 335 5 . RMNH Kapuas
1976 -42 . mm (MZB Kapuas 1976 -43 , 5 : 16 6 mm (MZB 33 56 ,

UMMZ

A re la t ivel y sma l l Rasbora . at ta in ing 50 mm but most Spec

imens sma l ler , rather sim i lar to R . a rgyrotaen ia i n body Shape
and fin conformat ion , with po i n ted head , moderate ly slender

body and cauda l peduncle. La tera l l i ne i ncomplete, wi t h abou t

n ine pored sca les anteriorly ; la tera l sca les 3 1—34 ,
predorsa l 15 ,

circumpeduncular 12 . No la tera l St ri pe . A sma l l round Spot i n

m idd le ofcaudal peduncle (absent in a l l o t her KapuasRasbora) .

I n l i ve specimens th i s spot may have bright orange or reddi sh

orange areas above and be low i t (Axel rod such

co lorat ion was not observed in Kapuas specimens, most ofwhich

came from si l ty water and may have been blanched .

Rasbora caudimaculata Vo l z , 1903

Rasbora caudimacu/a la Vo l z . 1903 15 59 (t ype loca l i t y Semangus or upper Moes i
R i ver , Pa lembang Residency , Sumat ra) .

Rasbo ra dorsimacu/a ta He rre , 194029 ( t y pe loca l i t y brook 16 m i les east Kuc h i ng,
Sarawak ) .

For add i t iona l syno n ym y see B ri t tan ( 1954 .

MATER IAL EXAM INED .

— Ma lay Pen i nsu la : Joho re . Mawa i D ist . , 5 :
mm (CAS-SU Sarawak : brook 16 km E of Kuch i ng , mm (CAS SU
3 302 1 . ho lo type ofR . darsimacu/a la ) ; weste rn Bo rneo : Kapuas 1976 -6 , 10 1 mm
(MZB

Some juveni les a t abou t 30 mm exh ibi t a black mark at the

t ip of the longest dorsa l-fin rays not seen in large Specimens.

D ISTR IBUT ION — Tha i land? (see Bri t tan 1954 ,
Ma lay

Peninsu la (Johore) . Suma tra (Moesi) . Borneo (Sarawak , Ka

puas) .

Rasbora cephalotaen ia (B leeker , 1852)

Leuciscus cepha lotaenia B leeker. 1852a : 97 ( t ype loca l i t y Tjirutjup R i ver, B i l l i ton ) .
Rasbora cephalotaenia B leeker , l 860a :438.

Rasbora tornieri
' Ah l . l 922 :32 ( t y pe loca l i t y cen t ra l Sumat ra) . See Bri t tan ( 1954 ,

MATER IAL EXAM INED .

-Weslem Bo rneo : Kapuas 1976- l , mm (MZB
Kapuas 19 76 -8 , 2 : mm (CAS 49280 . MZB

A moderate ly elongate, heavy-bod ied Rasbora wi th complete

la tera l l i ne, la teral sca le series 30—32 , predorsa l scales 12—13 ,
to ta l sca les abov e latera l l i ne 7 , circumpeduncular sca les 12 .

A t ta i ns at least 93 mm . Dist i ngu ished from a l l other species by

its very d ist i nct ive co lor pat tern of four punctuated longi tudina l
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st ripes, two dark and two l ight , form i ng by spot s on sca les. The

two dark St ri pes , nearly m id la tera l , are cont inued anteriorly and

posteriorly as a single so l id st ri pe ex tending from snou t-t ip

through eye and across gi l l cover, and on m iddle caudal-fin rays

to end of caudal fin . A vert i ca l ly elongate ova l peduncu la r spot

st raddles the dark st ri pes where they uni te at the cauda l-fin base.

The upper punctuated l igh t st ri pe ex tends from the upper comer

of the gi l l cover to the base of the upperm ost p ri ncipa l cauda l

fin rays. The lower l ight St ri pe ex tends from pectora l -fin base
to base of last ana l -fin ray .

D ISTR IBUT ION — Ma lay Pen insu la (S ingapore, Johore) . Su

matra (Gunung Sahilan ,
Taluk , Semangus R .

,
Pa lembang

,
Moe

si. Bo rneo (Baram ,
Kapuas) . Banka . B i l l i ton .

Rasbora dorsiocellata Duncker
,
1904

Rasbora dorsiocellata Duncker , pl . 1 , fig . 2 ( t y pe loca l i t y Ma lay Pen
i nsu la) .

MATER IAL EXAM I NED .

— Ma lay Pen i nsu la: Pahang , Tasek Bera , 1 1 :

mm (CAS-SU western Borneo : Kapuas 1976 - 16 , 2 : 2 16 - 24 4 mm (AMNH
4893 1 , MZB Kapuas 1976 -32 , 24 : 143 mm (BMNH 19823 29 76

78, FMNH 9422 1 , ZMH 64 75 , MNHN 1982-683 , MZB 336 1 . USNM

Kapuas 1976 -42 , 8 : mm (MZB 336 2 , UMMZ Kapuas 1976
43 , mm (MZB Kapuas 1976 -46 , mm (MZB3 364 . RMNH

Kapuas 1976-4 7 . 2 : mm (MZB 336 5 , ROM Kapuas
1976 -5 1. 1 1 : 18 1- 28 8 mm (CAS 4928 1 , MZB

A sma l l Rasbora dist ingu ished by a dark round spot i n the

m iddle of its dorsa l fin . La tera l l i ne h igh ly vari able, from about

six perforated sca les on ly to complete (Bri ttan 1954 ,

Latera l l i ne sca les 2 5—30 , transdorsal 7 , predorsa l 12 , ci rcum

peduncu lar 12 . A mm presumed ma le from Tasek Bera is
markedly tubercu late, wi th numerous fine tuberc les on posteri or

ha l f of operc le and on vent ra l surface of branch iostega l mem

branes .

D ISTR IBUT ION — Ma lay Pen insu la (Pahang, Muar , Negri Sem

bi lan , Johore) . Borneo (Kapuas) .

Rasbora dusonensis B leeker, 185 1

Rasbora dusonensis B leeker , 185 1a : 14 ( t y pe loca l i t y Duson or Ba ri to R i ver at
Bandjermassing) .

MATER IAL EXAM I NED .
— Sal'awak1 Rejang bas i n , SNHM, numerous uncata

logued spec imens recen t l y co l lected by An t hon y Lelek; weste rn Bo rneo : Kapuas

7 3

Rasbora ennea lepis. Kapuas 1976 -26 , mm (MZB 3997 , ho lo t ype) .

1976—1 , 10 : mm (BMNH l 982 .3 .29 . 79—80 , CAS 49282 , MZB 3 36 7 .

ROM Kapuas 1976 -2 , mm (MZB Kapuas 1976 -3 , 4 :

mm (FMNH 94222 , MZB Kapuas 1976 - 14 , 6 : 56 6—86 8 mm (CAS
49283 , MNHN 1982-684 , MZB 33 70 , RMNH 28850 , UMMZ Kapuas
1976- 15 ,

mm (MZB Kapuas 1976 -5 1. 3 : 72 4- 88 6 mm (MZB 3372 ,

USNM

A large Rasbora wi th subt le bu t dist inct i ve co lorat ion per

m i t t i ng ident ificat ion ofjuveni les aswe l l as adu l ts: t h in midaxial

streak very dist inct on posterior ha l f of body ; a sharp ly de l im

ited dusky m id latera l longi tud ina l stripe offine me lanophores

extending unin terruptedly from posterior margi n of eye and

across gi l l cover to caudal -fin base; a sha rply del im i ted pa le

longi tudina l st ripe of abou t equa l width immediate l y dorsa l to

dusky m id latera l st ri pe . F i ns c lear or dusky , wi thou t discrete

marks. Latera l l i ne complete, latera l sca le seri es 3 3- 3 5 ; t rans

dorsa l sca les 9 , predorsa l 13— 15 , circumpeduncular 14 .

D ISTR IBUT ION — Ma lay Pen insu la (Perak) . Suma tra (Moesi) .

Borneo (Rej ang, Kapuas, Ba ri to) . Tha i land? (see B ri t tan 1954 ,

Rasbora ein thoven II (B leeker , 185 1)

Leuciscus ein lhovenii B leeker , 185 1iz4 34 ( t ype loca l i t y Sambas) .
Rasbora ein lhovenii B leeker, 1859a 1 1 54 .

MATERIAL EXAM I NED.

— Western Bo rneo : Kapuas 1976 - 1 13 : mm
(CAS 49284 , MZB 33 73 , ROM Kapuas 1976 - 1 1 , 9 : mrn (CAS
49285 , MZB 33 74 . RMNH 2885 1 . USNM

Dist ingu ished from a l l other species of Rasbora by a so l id

dark longi tudina l stri pe from snout- t ip to end ofm idd le caudal

fin rays, with port ion on body and espec ia l ly on caudal peduncle

ly i ng just below m id l ine of body .

D ISTR IBUT ION — Malay Pen insu la (Johore, S ingapore) . Su

matra (Bagan Api Api, Gunung Sahilan , Siboga) . Borneo (Sam

bas, Kapuas, Bungaran ,
B runei , Labuan , Sandakan) .

Rasbora e legans Vo l z , 1903

Rasbora elegans Vo l z , ( t ype loca l i t y Pa lem bang, Sumat ra) .
Rasbora lateristriata Weber and de Beau fo rt ,

MATER IA L EXAMrNED .

— Weste rn Bo rneo: Kapuas 1976 -24 , 2 : mm
(CAS 49286 , MZB Kapuas 1976 -25 ,

10 : 3 16 mm (CAS 49287 , MHNG
—5 , MZB Kapuas 1976 -26 , 4 : 37 2— 76 3 mm (MZB 33 7 7 . USNM
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Rasbora ennealepis new species

(F i gure 5 1)

HOLOTYPE .— MZB 3997 . mm , Sunga i Sekumpai, a sma l l forest t ri bu ta ry
o f the Sungai P i noh 23 km S ofNangapi noh (Kapuas 1976
PARA TYPEs .

— CAS 49288 and MZB 33 78, 5 : mm , same da ta as ho
- 82 . CAS 49289 , MZB 33 79 RMNH 28852 , USNM

230230 , 14 : 26 2—4 4 9 mm ,
Sunga i Tebelian , smal l fo rest t r i bu tary ofSungai P i noh

19 km S ofNangapi noh (Kapuas 1976

This Species is Sim i la r to R . bankanensis, from which i t d iffers

i n havi ng on ly 8- 9 instead of 9- 12 gi l l rakers (Table 2) and i n

deta i ls of co lorat ion and squamat ion . La tera l l i ne complete,

la tera l sca le rows 24—25 (v s. 25—28 i n R . ba nkanensis) ; t rans

dorsa l scales 9 , predorsa l usua l ly 9, rare ly 10 (vs . 10- 12 , usua l l y

circumpeduncu lar 10 (vs . sca les with St riae few and

broad ly divergen t (v s. sca les wi th Striae re la t i ve l y numerous and

nearly para l le l ) . S ides of body wi th Strongly ret icu la ted co lor

pat te rn (absent or weak l y evident i n R . bankanensis) ; ana l fin

without a not i ceable concentrat ion of dark p igment near di sta l

end of en larged anterior fin rays (usua l ly present i n R . banka

nensis) ; and St riae of sca les pigmented (St ri ae withou t pigmen

tation i n R . bankanensis) .

Rasbora ennea lep is is sl ight l y less e longate t han R . banka

nensis , with a sl ight ly na rrower caudal peduncle and perhaps a
Sl ight ly la rger eye , a l though no at tempt has been made to quan

tify these differences. The two Species are a lso Sim i la r i n co lor

pat tern except for the differences po i nted out above. Li ke R .

bankanensz
’

s, R . ennealep is has a comp le te m idaxial St reak ,
a

broad m id latera l St ri pe bet ter defined on posterior ha l f ofbody ,
a we l l defined , complete dorsomedia l st reak or St ri pe, a su

praanal streak cont inuous wi th a m idvent ra l peduncu lar st reak ,
and me lanophores a long clei t h rum somewhat concentra ted to

form a poorly defined humera l mark under ly ing posteri or mar

gin of gi l l cover .

In addi t ion to the type specimens l isted above , one lot of 13

Specimens mm from Kapuas 1976 -26 (CAS 49290 ,

MZB 3380) apparent ly be longs to R . ennea lep is . These tend to

have 10 or 1 1 predorsa l sca les and l igh ter co lorat ion but i n o ther

respects are Sim i lar to the type specimens. Considerat ion has

been given to the possibi l i ty that the diflerences seen between

R . ennea lepis and R . bankanensis mere l y reflect ecophenotypic

varia t ion of R . bankanensis. This hypot hesis is weakened by

the observat ion that R . bankanensz
’

s from mounta in t ri bu taries

of the Sungai P i noh do seem to differ in intensi ty of co lorat ion

and i n subt le a lterat ions ofbody form i n ways t ha t may indeed

reflect ecophenotypic va ria t ion but are readi l y dist ingu ishable

from all of the specimens ofR . ennea lep is which is known on ly

from mounta in tri bu taries of the Sungai P i noh .

ETYMOLOGY .

— T he name ennealep z
’

s (G reek) refers to the

characterist i c number of predorsa l sca les seen i n th is Spec ies.

Rasbora kalochroma (B leeker , 1850)

Leucr
’

scus kalochroma B leeker , ( t y pe loca l i t y Bandjermassing) .
Rasbora kII/ochroma B leeker , 185911 1 1 54 .

MATER IAL ExAM INED .

—Westem Bo rneo: Kapuas 19 76 -2 3 . 5 : 28 1- 39 5 mm
(CAS 4929 1 , MZB 338 1 , USNM

Two large dark blotches on side of body , one above pectora l

fin and one centered over anal -fin o ri gin , d ist i ngu ish th is Species
from a l l ot her Rasbora . Do rsal -fin origin Sl igh t ly posterior to a

vert ica l th rough ana l -fin o ri gin . Latera l l i ne complete , latera l

CALI FORN IA ACADEMY OF SC IENCES

l i ne sca le series 29- 32 ; predorsa l sca les 1 1- 12 ; circumpedun
cular sca les 12 . Largest known specimen 59 mm .

D ISTRIBUT ION .

— Ma lay Peni nsu la (Johore,
Trengganu) . Su

matra (Gunung Sahilan , ri vers Kamperkiri , Kwantan ,
Rokan) .

Borneo (Kuch ing, Sadong, Sambas , Kapuas) . Banka . B i l l i ton .

Rasbora myersi Bri t tan , 1954

(F i gure 52)

Rasbora myersi Bri t tan , 1954 : l 17 , fig. 25 (t y pe loca l i t y Kapuas R i ve r at Potoes
S i bau) .

For synonym y see B r i t tan ( 1954 , 1972 1 1 17

MATER IAL EXAM I NED .

— Western Bo rneo : Kapuas R i ver at Poetoes S i bau ,
CAS

SU 17342 ,
7 1 mm (ho lo t y pe) and CAS-SU 17343

,
3 : 66—70 mm (parat ypes);

Kapuas 1976 -6 , mm (MZB Kapuas 1976 - 14
,
4 : 5 16 —743 mm (CAS

49292 . MZB Kapuas 1976 - 15 , 1 1 : mm (AMNH 48932 , BMNH
—86 . MZB Kapuas 19762 4 , 4 : 75 4- 8 18 mm (CAS 49293 ,

MZB 3384 , ROM Kapuas 1976 -3 1. 8 : mm (FMNH 94223 ,

IRSNB 197 39 , MZB Kapuas 1976 -32 . 2 : mm (CAS 49294 , MZB

Kapuas 1976-33 . 6 ; mm (MCZ 583 50 , MZB Kapuas
1976 -34 , mm (MZB Kapuas 1976-36 , 4 : mm (MZB 3389 ,

MNHN 1982 Kapuas 1976 -37 , 15 : mm (KUMP 2850 , MZB

3390 . RMNH 28853 . ZMA Kapuas 1976 -39 , mm (MZB
339 1 . UMMZ 209900 . USNM

Rasbora cf. myersi B ri t tan ,
1954 (immature)

MATER IAL EXAM IN ED .

— Weste rn Borneo: Kapuas 1976 - 15 , 23 3 1 mm
(CAS 49309 . MZB Kapuas 1976 -33 , 16 : mm (CAS 493 10 , MZB

Kapuas 1976 -5 5 . 7 : mm (MZB 3427 , USNM

Materi a l obta ined duri ng the Kapuas su rvey of 1976 i nc ludes
th ree lots of sma l l , immatu re Rasbora , apparent ly conspecific,
which m igh t be R . myersi. T he largest of t hese specimens ,
mm , apparent ly has a comp lete la tera l l i ne, and abou t 14— 1 5
predorsa l sca les; its co lor pat tern is genera l i zed and rather p lai n ,

with m id la tera l St ri pe and ax ia l St reak complete, sca les on dorsa l

po rt ion of body wi th me lanophores on exposed po rt ions forrn

ing a ret i cu late pa ttern . and no dist i nct i ve or unusua l marki ngs .

Kapuas species most l i ke ly to be the adu l ts i nc lude R . argyro

taem
’

a , caudimaculala . dusonensis, elegans, myersi, and volz i. I

tentat i ve l y ident i fy them as R . myersi, of which the sma l lest

spec imen o therw ise exam ined is mm , because of c lose
Sim i lari ty in overa l l mo rpho logy and co lor pattern .

Rasbora pauciperforata Weber and de Beaufort , 19 16

Rasbora paucr
‘

peijforata Weber and de Beau fo rt . l 9 l 6 : 78 fig. 28 ( t y pe loca l i t y
Sumat ra. Gunung Sahilan and De l i ) .

MATER IAL EXAM INED .
— Sumat ra: Gunung Sahllan ,

4 : mm (CAS-SU
15 335 . parat ypes) . Weste rn Bo rn eo : Kapuas 1976 - 1. 29 : mm (AMNH
48933 . BMNH —97 , MZB Kapuas 1976 -6 , 19 : - 34 . l mm
(CAS 4929 5 . MZB Kapuas 1976 -5 29 : mm (FMNH 94224 ,

IRSNB 19740 , KUMF 285 1 , MZB Kapuas 1976 -7 , 23 : mm (CAS
49296 . MZB Kapuas 1976 - 10 . mm (MZB Kapuas 1976- 1 1 ,
20 : mm (MZB 3397 . MNHN 1982-686 . RMNH 28854 , ROM
Kapuas 1976—2 3 , mm (MZB Kapuas 1976 -32 . 6 5 : 15 3- 22 9 mm
(CAS 49297 , MZB 3399 . UMMZ 209880 . USNM 23023 3 . ZMA

A sma l l
,
slender

,
co lorfu l Rasbora wi th a sharp snout , na rrow

cauda l peduncle, and two wel l marked longi tudinal stri pes. Lat

era l l i ne i ncomplete
,
with 5— 10 po red sca les. Latera l sca le series

30—34 ; transdorsal sca les 7 , predorsa l 13- 14 , circumpeduncular

12 . G i l l rakers 10— 12 . Largest specimen mm .

D ISTR IBUT ION . Malay Pen insu la (Johore) . Sumat ra (Gunung

Sab i lan , De l i) . Weste rn Bo rneo (Kapuas) . B i l l i ton .
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F IGUR E 52 . Rasbora myersi. Kapuas 1976 -3 7 , mm (MZB

Rasbora sarawakensis, Bri t tan , 195 1

(F i gure 5 3 )

Rasbora sarawakensis B ri t tan , l 95 1 : 1 ( t ype loca l i t y brook 16 m i les east ofKu
ch i ng) .

MATER IAL EXAM INED .

— Sarawak : brook 16 m i les east of Kuc h i ng , 10 : 18- 38
mm (CAS-SU 15 3 7 5 , 3 3 56 7 . ho lo t ype and parat y pes) ; Rejang R i ver , 3 : 34—38
mm (CAS-SU 33593 , parat y pes) . Weste rn Bo rneo : Kapuas 1976 -6 , 3 7 :

mm (AMNH 48934. BMNH l982 . 3 .29.98—10 1
,
CAS 49298, FMNH 94225 , 1RSNB

1974 1
,
MZB Kapuas 1976 - 12 . 7 : l 2 .6 mm (MZB 340 1, MNHN 1982

Kapuas 1976 - 13 , 3 : 14 0 mm (CAS 49299. MZB Kapuas 1976
7 4 . mm (MZB Kapuas 1976 -25 . 6 : 26 2- 36 0 mm (MZB3404 , RMNH

Kapuas 1976 -26 ,
7 : mm (MZB 3405 . ROM 38600 , UMMZ

Kapuas 1976 -30 . 28: mm (CAS 49300 , MZB 3406 , UMMZ

209873 , USNM 230234 . ZMA

A re la t ively stou t-bodied Rasbora with a large, po i nted head ,

dist ingu ished from a l l other species by its dist i nct ive very ih

tense latera l longi tudinal st ri pe ,
basa l ly darkened do rsa l fin , and

sca le mark ings. I t differs from a l l other Species except R . ruttem
’

Weber and de Beaufo rt , 19 16 i n hav ing numerous c lose-set

mu l t ice l lu lar ho rny tuberc les (so-cal led breeding tuberc les) ex

tending in a narrow dorsomedia l band on the posterior port ion

ofcauda l peduncle and dorsa l margi ns ofupper procurren t and

uppermost p ri ncipa l cauda l-fin rays. These tuberc les are presen t

in all ofthe materia l exam i ned , a l though they are best deve loped

in the largest specimens (fema le as wel l as ma le) . Latera l l ine

complete, latera l l i ne scales 24- 26 ; predorsa l 1 1 ; circumpedun

cular 12 .

I t is apparent ly very closel y re lated to R . raz tem
'

Weber and

de Beaufo rt , 19 16 , which diflers from i t i n havi ng a re la t ivel y

rounded snou t , 26- 29 latera l l ine sca les, and the dark latera l

stripe markedly l ighter anteriorly (rather than ofequa l i ntensi ty

for its ent i re length) (B ri t tan 195 1 z3 ) .

D ISTR IBUT ION .

— Sarawal( (Rejang basi n ; Kuch ing) . Western

Bo rneo (Kapuas) .

Rasbora subti l is new Species

(F i gure 54 )

HOLOTY PE .— MZB 3407 . mm , ri pen i ng fema le , Danau P iam near Ketun
gau. 38 km NNEof S i n tang, 29 Ju l y 1976 (Kapuas 1976
PARATYPES .— CAS 4930 1 , mm . co l lec ted w i t h ho lo t y pe: CAS 49302 , MZB

3408. USNM 23023 5 . 5 : mm . Kapuas ma i nst ream near Telokabik. 29

km W of Pu tussi bau . 1 1 August 1976 (Kapuas 1976

75

D IAGNOS IS .

— A slender, compressed Rasbora with incomp lete

la tera l l ine and a diagonal b lack bar near t i p ofeach cauda l-fin

lobe; gi l l rakers and scales exceptiona l ly numerous. Largest

known specimen mm . G i l l rakers 19—22 (more t han in any

otherRasbora except a few relati ve ly large, heavy-bodied species;
Table Scales i n la tera l seri es about 34- 36 , pored sca les 8

10 ,
predorsa l 14— 17 , transdorsal 13 (9— 1 1 i n nearly a l l ot her

Rasbora) , circumpeduncu lar 14— 16 (fewer i n nearly a l l o ther

Rasbora) . Pha ryngea l teet h e longate, slender , nearly st ra igh t ,
and coni ca l or sl ight ly uncinate ,

apparent l y

The fo l lowing observat ions are based on the mm ho

lotype and mm paratype from Danau P iam (paratypes from

Kapuas ma i nst ream in poor condi t ion
,
apparent ly emaciated) :

head length width at m iddle ofgi l l covers snou t

eye bony in terorbi ta l width 12 5

body depth at dorsal—fin ori gi n —6 . 1 , width l — 1 dorsa l

fin origin nearer cauda l-fin base than snout -t i p , predorsa l length

l .9 pe l v ic-fin origi n somewhat an terior to vert i ca l th rough

dorsa l -fin o rigi n , prepelv ic length he igh t of last simple dor

sal-fin ray pectora l fin fa i l i ng to reach pe lv ic-fin o rigi n

by a distance abou t equa l to one-hal f eye diameter , pectora l fin

length pe lv i c fin fa i l i ng to reach ana l-fin o rigin by abou t

same distance or somewhat less, pe lv i c fin length caudal

fin deeply forked
,
length upper lobe

Co lor in l i fe , observed at Danau P iam : body blu ish green ,

caudal fin ye l low wi th a diagonal b lack bar near t ip of each

lobe . Preserved specimens have body l igh t ly pigmented ,
with

a narrow m id la tera l st ri pe and nearly coex tensi ve ax ia l st reak

on posteriormost one-hal f or two- th i rds; m id latera l stri pe ter

m inating in a sma l l
,
hori zontal ly elongate

,
basicaudal spot ,

somet imes very poorly defined ; sca les on dorsal ha l f of body

wi th fine me lanopho res fo rm ing a fa in t ret i cu l ate pat tern ; dor

somedian longitudina l St ri pe absent or nearl y absent , perhaps

represented by a few moderatel y large and i rregu larly Spaced

me lanophores; m idd le of abdomen wi th three or four longitu

dina l rows ofscattered , moderatel y la rge melanophores; base of

ana l fin wi th large melanophores form i ng a nearly coex tensiv e

ana l bar
,
cont inuous wi th ventromedian longi tudina l stri pe on

caudal peduncle ; a l l fins except cauda l co lorless.

Rasbora subtilis resembles R . trilinea ta and they presumably

are c losel y re la ted . R . trilineata is somewhat heavier-bodied ,
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F IGUR E 5 3.

wi th fewer gi l l rakers and sca les, and a we l l deve loped dorso

median stripe .

D ISTR IBUT ION .

- Known on ly from the Kapuas.

ETYMOLOGY .

— T he name subtilis refers to the Slender form

and de l icate co lorat ion of t h is species .

Rasbora trilineata Steindachner, 1870

Rasbora tri
'

lt
'

neata Steindachner. ( t y pe loca l i t y Pengu lon Patie, Johore ;
no te p l . 3 , fig .

Rasbora sl igmarura Fowler , l 934c : 34 1 , fig . 5 ( t ype loca l i t y Krat , sou t heast Thai
land ).

MATERIAL EXA MINED .
— Tha i land: RayongRiver, 24 : mm (CAS

Ma lay Pen i nsu la: Johore , Ko ta T i n gg i , 3 : mm (CAS-SU Joho re,
A yer H i tam . mm (CAS-SU Johore , Pengu lo n Fa t ie (NMW 5 1458

6 1 , i n c lud i ng syn types ofR . trilineata : see d iscuss ion below ). Weste rn Bo rneo:
Kapuas 1976 -9 , 13 : mm (AMNH 4893 5 , BMNH l 982 . 3 .29 . 102—106 ,

MZB 34 1 Kapuas 1976 - 16 , 5 : mm (CAS 49304 , MZB Kapuas
1976 -3 1. 3 : mm (FMNH 942 26 , MZB Kapuas 1976 -3 7 , 3 3 :

34 0 mm (CAS 49305 . IRSNB 19742 , KUMF 2852 , MNHN 1982-688.

MZB Kapuas 19 76 -39 , 1 1: mm (MZB 34 15 , RMNH 28856 ,

ROM Kapuas 1976-42 ,
4 : mm (MZB 34 16 . UMMZ

Kapuas 1976 -46 , 7 : m rn (MZB 34 17 . USNM Kapuas 1976
47

,
2 : mm (MZB 34 18. ZMA

A rela t i vely l igh t-bodied , Slender Rasbora wi th match ing dark

CALIFORN IA ACADEMY OF SC I ENCES

Rasbora sarawakensis. Kapuas 1976 -24 , mm (MZB

diagonal submargi na l bars toward end ofupper and lower cau
dal-fin lobes; i n l i fe t hese bars often accen tua ted by m i l k-whi te
pigmentat ion . Supra-ana l p igment heav y elongate streak lyi ng

a long ent i re ana l-fin base with sca le and fin -ray counts sim i lar

to heav ier-bodied species such asR . caudz
'

macu/ata . Latera l l i ne
complete. Latera l scale series 29— 32 ,

transdorsal sca les 9 , pre
dorsa l 12— 13 , circumpeduncular 12 . G i l l rakers on fi rst arch
3+ Largest known specimens 60 mm .

Syn types ofR . trt
'

lz
'

nea ta are not based upon the same species.

T he descri pt ion seem s to be based main ly or ent i rel y on R .

trilineata aucto rum , but the figure is of a co lor vari ety of R .

suma trana (sim i lar to the variety from Sungei Gunong Goa,

Perak ; B ri t tan 1954 ,
fig . If) . The syn types have not been cri t

ically re
-exam ined si nce the i r o rigina l descript ion ,

and th is has
led to doubts as to the ident i ty of the species described by

Steindachner (B ri t tan T he NMW possesses four lot s

(NMW 5 14 58—6 1) labe led as syn types of R . trilineata . These
lots were located by Dr . R . Hacker and Mr. H . Ahnelt for me

to exam ine duri ng a visi t to Vienna in September 1982 . My
i dent i ficat ions are as fo l lows:

NMW 5 14 5 8 , 12 : 24 3—3 5 5 mm (a l l i n good cond i

t ion Oxygaster.

NMW 5 14 59 , 3 5 : 15 0 mm , separa ted in to two sublo ts:

F IGUR E 54 . Rasbora subtilis . Kapuas 1976-3 2 , mm ri pe fema le (MZB 3407 , ho lo t ype).
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F IGUR E 56 . Rasborichthys helfrichii. Kapuas 1976 -4 1 , mm (MZB

A Sundaic cyprin id genus wi th a narrow , sha rp -snou ted head ;
e longate subcyl ind ri ca l or fusi form body , wi th a median kee l

extend ing between pe lv i c and ana l fins; gi l l rakers numerous

and very e longate or lanceo late, 9 - 3 5=4 l—4 5 . Dorsa l

fin branched rays 7 , ana l 17- 19 . Hya l i ne eyel id very we l l de

v eloped, ex tending an teriorly from snou t to i n front of nost ri ls

and posterio rly a lmost onto gi l l cover . Jaws term i na l , l ips th in .

Pha ryngea l teeth in three rows 1 . La tera l l i ne com

p lete, sl igh t ly decurved anteriorl y bu t otherwise nea rl y st ra igh t .

La teral sca le se ries abou t 60 , predo rsa l sca les 2 5 , transdorsal

18, c ircumpeduncular abou t 28, scales between la tera l l i ne and

pel v ic-fin ori gi n 5 Vertebrae 23

T he genus compri ses a single spec ies.

Rasborichthys helfrich i i (B leeker , 185 7 )
(F i gu re 56 )

Leuciscus Helfrichii B leeker . 185 7a : 1 5 ( t y pe loca l i t y Kahajan R i ver) .
Rasborichthys B leeker . l 860a :45 6 .

MATER IAL EXAM I NED .

— Western Bo rneo : Kapuas 19 76 -33 , 2 1 : mm
(BMNH l 982 . 3 .29 . 109- 10 , CAS 49 3 1 1 , MNHN 1982-689 , MZB 3428, RMNH

2885 7 , UMMZ Kapuas 1976 -4 1. 13 : 76 7—928 mm (AMNH 48936 ,

FMNH 94227 , MZB 3429 , USNM 230240 . ZMA

D ISTR IBUT ION .

— Sumatra (Ba tangHa ri ) . Bo rneo (Kapuas, Ka

haj an ) .

Rohteichthys B leeker , 1860

Rohteichthys B leeker , 1860a : 39 5 ( t y pe spec ies Ba rbus microlep is B leeker , 1850 .

by mono typy).

Body moderatel y deep , st rongly compressed . Dorsa l profi le

st rongly sloped , head concave above eyes. Abdomen anterior

to pelv ic fins flat tened . posterior to pe l v ic fins st rongly com

pressed or cu l t ra te, with a wel l deve loped m idvent ra l membra

nous keel . Last simple dorsa l -fin ray stou t and heav i ly serrate;
dorsal -fin branched rays 8, ana l-fin branched rays 5 . Latera l l i ne

complete , nearly st ra igh t , m id la tera l . Sca les withou t rad i i ; la t
era l sca les 68—72 , transdorsal 2 7 , predorsa l abou t 3 5 , ci rcum

peduncu lar 3 3 . Vertebrae (2 ,
Kapuas) . Body and

fin s pla i n except for a large dark m idpeduncular spo t .
Mou t h term i na l moderate l y uptu rned . Jaws narrow

,
mod

erately e longate . Barbe ls absent . Rost ra l cap th in , deeply incised ,

its anterior margi n Straigh t . Li ps t h in . No discrete ho rny j aw

Rohteichthys microlepis (B leeker , 1850)
(F i gure 5 7 )

Barbus III/cro/ep is B leeker. 1850 : 12 ( t y pe loca l i t y Banjermassing, i n fluv iis) .
Syslonms m icrolepis B leeker , 185 If 160 .

Rohtee microlep is. B leeker. 1860a :396 .

MATER IAL EXAM INED.— Westem Bo rneo: Kapuas 1976 -33 , 4 ; 90 2—97 2 mm
(CAS 493 12 . MZB 34 30 . RMNH Kapuas 1976 -44 , 3 : 107- 146 mm (MZB
34 3 1 , USNM

D ISTR IBUT ION .

— Sumatra (Pa lembang , Lahat , Djambi ) . Bor

neo (Kapuas, Bari to) .

sheat hs . Mandibu la r symphysea l knob weak ly developed . Sub

lacrima l groove deep ly incised . Adipose eyel id weakly deve l

oped . G i l l rakers moderate l y long , bony , 2 —14 on

first arch . Pharyngea l teet h uncinate,
i n t h ree rows,

Relat ionsh ips ofRohteichthys have not been discussed Since

B leeker compared i t to Roblee (now Osteobrama)
vigorsi, to wh ich i t is perhaps c losel y re la ted . I t a lso seems to
be a close re la t i ve of Cyclocheilichthys. The numerous specia l
iz ed rows ofhypert roph ied cephal ic cu taneous papi l lae, not pre
v iously noted in Rohteichthys, are vi rtua l l y ident ica l i n the two

genera . Rohteichthys has numerous transverse rows of pap i l lae

on the dorsa l surface of the head from snou t- t ip to occipu t ,
t ransverse rows on the isthmus between the mandibu la r ram i

,

vert ica l and longi tudi na l rows on the cheek and mandibu lar

regions, vert i ca l rows on the opercle, and obl ique rows on the

suboperc le , all as in C_Vclocheilichthys. T he i ntermandibu la r pad

is re lat ivel y elongate i n Rohteichthys and not so sharp l y i nc ised

but is o therwise sim i la r to the papi l lose i n termandibu la r pad of

( ft/clocheilichthys. O ther unusua l or specia l i zed characters shared

wi thCvclocheilichthys include the unusual ly st ra igh t la tera l l i ne
and overa l l sim i lari ty of head and body form ( i nc luding concave

head ,
and abdomen fla t anteriorly but st rongly compressed pos

teriorly) . I n overa l l morpho logy Rohteichthys is remarkably

sim i lar to deep-bod ied species ofCyclocheilichthys such as C.

repasson . T he mo rpho logy of the pha ryngea l j aws and teeth of

Rohteichthys (Weber and de Beaufo rt , 19 16 ; fig . 42) is vi rtua l ly

ident ica l to that ofCyclocheilichthys (op . c i t . , fig . I t differs

from Cyc/ocheilr
'

chthys i n hav ing the snout more po i n ted and

the j aws upturn ed and term i na l (rather than subterm i na l) and

the cu l t rate po rt ion ofthe abdomen wi th a wel l deve loped mem

branous kee l (ent i rel y absent in a l l species ofCyclocheilichthys) .

On ly one Species ofRohteichthys is known .
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F IGURE 5 7. Rohteichthys microlepis . Suma t ra (after Weber and de Beau fort 19 16 , fig .

Schismatorhynchos B leeker , 185 5

Schisma torhynchos B leeker , 185 5b:258, 269 ( t y pe spec ies Lobocheilos hetero
rhync/Ius B leeker , 185 3 , by monotypy) .

Juveni les and adu l ts of bo th sexes with a large, deeply un

dercut and heav i ly tubercu late seconda ry rost rum . Rostra l cap

and upper l ip sim i lar to those ofLobocheilos : rostra l cap th ick ,

itsmargin ent i re,
wi th a deep subrost ra l groove; upper l ip a lmost

as th ick as rost ra l cap , itsmargin ent i re; no separate upper ho rny

j aw sheath . Horny sheath of lower j aw enormous, bu t not so

t h ickened or as St rongly project ing dorsa l l y as i n Lobocheilos,
the margin strongly curved and wi th a very th in ,

flex ib le cor

n ified cu t t i ng or scraping edge. Lower l i p fleshy , but not th ick

or deep ly incised , as i n Lobocheilos, and i t s free anterior margin

weak l y fimbriate. Pa late wi th del i cate, ventra l ly project i ng , lon

gitudinally crenu late lobes. Short rost ra l and max i l la ry barbe ls

present .

A wel l deve loped seconda ry rost rum occurs i n on ly two o ther

cypri noid genera , both Asian . I t is characterist ic ofsevera l Species

of Ga rra ( i nc luding G. gotyla) and one of Gastromyz on (G.

borneensis) . I t is lack ing in the Gastromyz on and Garra known

from western Bo rneo . I n a l l th ree of these Asian genera the

seconda ry rost rum genera l ly is evident in juven i les long before

sexua l maturi ty , and tends to be wel l developed in bo th sexes;
the re lat ionsh ip of sex to development of secondary rost rum i s

not wel l understood ; somet imes i t seems to be somewhat larger

i n ma les, but i n o ther instances i t may be larger in fema les

some Ga rra ) . The secondary rost rum and po rt ion of the snou t

underlying and in front or to the Side of i t tend to be heavi l y

tubercu late . The funct ion ofthe tubercu late snou t i n these fishes

is not we l l understood , but i t is probably i nvo lved wi th in ter

as wel l as i nt ra-specific terri to ria l behavior, non -sexua l as wel l

as sexua l .

Schismatorhynchos comprises two species, S. heterorhynchus

and S. nukta (somet imes placed in a separate genus, Nukta ) ;
the lat ter occurs i n sou thern I ndia .

Schismatorhynchos heterorhynchos (B leeker , 185 3)
(F i gure 58)

Lobocheilos heterorhynchos B leeker , ( t y pe loca l i t y So lo k , i n fluv iis) .
.S
‘

chismatorhynchos Ioboche/ioides B leeker , 185 51212 59 , 260 (unwa rran ted substi

tu tion of spec ies name) .
Schismatorhynchos heterorhvnchos B leeker . 1860a : 13 1 (unwa rran ted spe l l i ng
emendat ion ) .

Tylognathus heterorhvnchus G tin ther. l 868a : 6 7 .

MATER IAL EXAM INED .

— Sumat ra: Batu Sanghar , 136 mm (CAS-SU West
ern Bo rneo: Kapuas 1976 -24 , 2 : 6 26 - 879 mm (MZB 34 32 . RMNH

Kapuas 1976 -27 , 6 : 83 9— 105 mm (CAS 493 13 . MZB 343 3 . USNM

Kapuas 1976 -29 , mm (MZB

D ISTR IBUT ION .

— Sumalra (So lok , Lahat , Batu Sanghar) . Bor

neo (Kapuas, Mahakam Kinabatangan) .

Thryssocypris Roberts and Kottelat , 1984

Thryssoct-Ipris Roberts and Kottelat , l 984 z l 42 ( t y pe Spec ies Thryssocypris sma
ragdi

'

nus Robert s and Ko ttelat . 1984 , by or ig i na l desi gnat ion ) .

Sma l l
,
i nsect ivorous, anchovy- l i ke cyprin ids wi th Strongly

compressed head and body , beakl ike snout , no barbe ls. Differs

from most other cypri nid genera i n western Borneo i n having

pharyngea l teeth in two rows. For o ther d iagnost ic features and

osteo logica l descript ion see Roberts and Kottelat

Rela t ionsh ips of Thryssocyp ris to o ther cypri n ids are uh

known . Two species, one ih the Kapuas and one i n theMekong .

T hryssocypris smaragdinus Robert s and Kottelat , 1984

(F i gure 59)

Tl-uyssocypris smaragdinus Roberts and Kottelat . 1984 : 146 ( ty pe loca l i t y Kapuas) .

MATER IAL EXAM INED.
— Weste rn Bo rneo: Kapuas 1976—36 , MZB 343 5 ,

mm ho lo t y pe) and CAS 493 14 , USNM 23024 3 , 4 : 46 8—54 0 mm (parat ypes) .

This Species is known on ly from the type Specimens co l lected

in the mai nst ream of the upper Kapuas R i ver .
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F IGURE 58. Schisma torhynchos heterorhvnchos. Kapuas 1976 -29 , mm (MZB

T hynn ichthys B leeker, 1859

Thynn ichthys B leeker. ( t ype spec ies Leuciscus thynnoides B leeker. 185 7
by subsequen t des i gnat ion of B leeker. 186 3bz20 1 ) .

Body somewhat heavy-set , more or less finel y sca led . Latera l

l i ne complete. Dorsa l fin wi th 8— 10 branched rays, ana l wi th 5 .

Head broad wi th large gi l l covers. Mou t h term i na l , broad . Pre

max i l lae,
max i l lae , and lower j aw very th i n ly covered with ski n ;

no d iscrete rost ra l cap , l ips, or ho rny j aw sheaths. Premax i l lae

moderate l y pro t rusi b le . Barbels absent . G i l l rakers confined to

uppermost port ions of t ra i l i ng edge of first gi l l arch and of lead

ing and tra i l i ng edges ofarches 2—4 ; leading edge offi rst gi l l arch

rakerless. Pha ryngea l pad anteriorly wi th broad longi tudina l
su l c i opposed to long rakerless po rt ions of lower l imbs of gi l l

arches, posteriorly wi th comp lex ep i the l ia l fo lds or convo lu t ions

opposed to raker-beari ng port ions of arches. Pha ryngea l teeth

wi th a fla t , oblong crown ,
i n th ree rows wedged together, 4

— 5 (Weber and de Beaufort

Thynn ichthys compri ses severa l species i n sou t heast Asi a and

I nd ia . Two species are known from western Born eo, and one

from eastern Bo rneo . They are most read i l y d ist ingu ished by

differences i n sca le counts.

Key to Thynn ichthys of Bo rneo

l a Latera l l i ne sca les 47 ; sca les between latera l l ine and dorsa l

fin l l T . trafl/an ti Weber and de Beaufo rt , 19 16

l b Latera l l i ne sca les 56—6 1 ; scales between latera l l i ne and

dorsa l fin 12— 13 T . thynnoides

l c Latera l l i ne sca les 6 5- 7 5 ; sca les between latera l l ine and

dorsal fin 16— 17

Thynn ichthys polylepis B leeker , 1860

(F i gure 60)

Tlit
'

nnicIIt/Ivs polt
'lep is B leeker , (nomen nudum ); ( t y pe 10

cality Pa lem bang , Sumat ra. and Pon t ianak , Bo rneo ) .

MATERIAL EXAM INED.

— Westem Borneo: Kapuas 1976- 15 , 105 mm (MZB
Kapuas 1976 -20 ,

7 : mm (CAS 493 15 , MZB Kapuas 1976 -3 3 ,
5 : 69 7— 1 15 mm (MZB 3438. USNM Kapuas 1976 -4 1 , 2 : 102—103 mm
(MZB 3439 , RMNH Kapuas 1976 -49 , mm (MZB

D ISTR IBUT ION .

— Sumat ra (Pa lembang ; Danau Sialong Io

tong) . Bo rneo (Kapuas) .

Thynn ichthys thynnoides (B leeker , 1852)

Leuciscus thynnoides B leeker , 18520 1599 ( t ype loca l i t y Pa lem bang, i n fluv iis) .
TlI_t-

'

nnichthys thynnoides B leeker . 1859a 1 15 3 , 1860a :408.

MATERIAL EXAM INED .

—WeSlem Bome0 1 Kapuas 1976-33 ,
7 : 1 19—158 mm (CAS

493 16 , MZB 344 1 , RMNH 2886 1. USNM

D ISTR IBUT ION — Thai land (Mekong , Chao Phrya, Tale Sap ,

TaleNoi, Patan i Ma lay Pen insu la (Perak , Pahang) . Sumatra

(Pa lembang , Djamb i , Kampar R . , Gunung Sahilan , Kwantan

R . , Danau Sialong Io tong) . Borneo (Kapuas) .

T or G ray , 1833

Tor G ray , 1833 z96 ( t ype spec iesCvprimls tor Ham i l ton -Buchanan , 1822 by ab
so lu te tau tonym y ) .

Tor cf. tambra (Valenc iennes, 1842)

Ba rbus lambra Va lenc ien nes in Cuv ier and Va lenc ien nes, 18421 190 ( t y pe loca l i t y
env i rons de Bu i ten z o rg."Java).

F IGURE 59 . Thryssocypris smaragdinus. Kapuas 1976 -36 ,
mm (MZB 34 3 5 , ho lo t ype).
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F IGURE 60 . Thynnichthys poly/ems . Kapuas 1976 -4 1 , 102 mm (MZB

Labeobarbus tambra B leeker . l 85 7bz3 5 5 .

streeleriM yers, 1927 : l ( t ype loca l i t y Ba lo i R i ve r, Rejang basi n . Sarawak ) .

MATERIAL Em m a — Western Bo rneo: Kapuas 1976 -30, 105 mm (MZB

The si ngle specimen of th is species obta ined by the Kapuas
su rvey of 1976 has been exam ined by Wa l ter Rainboth . He has

tentat ivel y ident ified i t wi th Puntius streeteri, a probable syn

onym of Tor tambra .

T or tambroides B leeker, 1854

(F i gure 6 1)

Labeobarbus tambroides B leeker , 1854a z92 ( type loca l i t y numerous places i n west
ern Sumat ra and weste rn Java) .

MATERIAL EXAM INED .

— Weste rn Bo rneo : Kapuas 1976 -24 , 8: mm
(CAS 493 17 , MZB 3443 , USNM Kapuas 19 76 -25 , 4 : mm
(RMNH 28862 . MZB Kapuas 1976-29 , 8 : 15 9 mm (CAS 493 18,

MZB

Gyrinocheilidae

The extraordinari ly specia l i zed sou theast Asi an mounta in

stream fishes assigned to Gyrz
'

nochez
’

lus, the so le genus com

prisi ng the fam i l y Gyrinocheilidae, are very poorly known mor

phologically and systemat i ca l l y . Thei r un ique specia l i zat ion is

a spi racle-l i ke open ing a t the upper l im i t of the gi l l cover by

means ofwh ich the gi l ls are vent i lated du ring long periods wh i le

the heav i ly treaded sucker- l ike l i ps are expanded and at tached

to the rocky or stony subst rate t hus occ luding the ora l resp i ratory
cu rrent . The a lgae-feeding Gyrinocheilus are also the on ly

cypri no ids in wh ich the pha ryngea l teeth are absent (young spec

imens shou ld be exam ined to see i f they a lso lack the teeth) .

Gyrinocheilus superficia l l y at least resembles the cyprin id

subfam i l y Labeoinae, but no osteo logica l or other studies have

been done to determ ine its relat ionsh ips. The th ick , expandable
l ips are covered wi th numerou s para l lel rows of large, c lose-set ,
square or rectangu lar pap i l lae. S im i lar labial papi l lae do not

occur in any Afri can , I nd ian , or sou theast Asi an cypri n ids but
do occur in Semilabeo Peters, 1880 (wi th Pseudogyrinocheilus
Fang, 193 3 , a junior synonym) , the species ofwhich are endem i c

to sou thern Ch ina (where Gyrinocheilus is unknown) . Semi/abeo
lacks the spi rac le- l ike Specia l i za t ion but o therwise close ly re

sembles Gyrinocheilus. They probably are c lose ly re la ted .

Gyr inocheilus Va i l lan t , 1902

Gi'rinocheilus Va i l lan t , 1902 : 107 ( t ype spec ies Gvrinocheilus pustulosus Va i l lan t
1902 , by monotypy) .

Gyrinocheilus i ncludes severa l poorly known species in Tha i

land (especia l ly the Mekong) and Sumatra badly in need of

systemat i c study . A si ngle species is known from western Bor

neo .

Gyr inocheilus pustulosus Vai l lant , 1902

(F i gure 62 )

GvrinocheiluspustulosusVa i l lan t . l 1 ( t ype loca l i t y embouchuredu Raoen
haul -S i bau . Kapuas) .

MATERIAL EXAM |NED .

— Weste rn Bo rneo : Kapuas 1976 -27 . 299 mm grav id fe
ma le (MZB

Gyrinocheiluspustulosus seems to be the la rgest gyrinocheilid .

The very numerous a lmost para l le l rows of c lose-set breeding

tubercles covering almost the ent i re side of the head has been

observed on ly in th is species. My 299 mm gravid fema le is very

sim i la r i n a l l respects to Vai l lan t
’

s i l lust ra t ion ofone ofthe type

spec imens (reproduced here as Fig .

D ISTR IBUT ION .

— Known on ly from the Kapuas.

Homalopteridae

Homalopteridae, as cu rrent ly understood , const i tutes a large

and diverse fam i l y of loach- l i ke fishes wide ly d istri buted from

I nd ia to Ch ina and in the ma i n islands ofSundaland . The ma i n

concent rat ions ofspecies, however , occur in sou thern Ch ina and

on Bo rneo . Nearly a l l of the species are adapted to l i ving on the

bot tom of swift-flowing moun ta in st reams or i n rifiles of low

land st reams, and some are among the most h igh ly special ized

of cypri no ids. All are characteri zed by more or less en larged

and horizonta l ly flat tened pa ired fins, and there is a st rong ten

deney for in creased numbers ofpecto ra l and pelv ic-fin rays. I n

severa l of the most specia l i zed taxa of Ch i na and Bo rneo the

grea t ly en larged pel v ic fins are un i ted to each other posteriorly ,
a condi t ion o therw ise unkn own in lower te leosts.

The more special i zed homalopterids are poor swimmers but

hav e evo lved new modes of creeping and crawl ing locomot ion

(W ick ler In all homalopterids the vent ra l surface of the



F IGURE 6 1 .

an teriormost rays i n the pectora l and pel v ic fin s bea r la rge ad

hesiv e or frict iona l pads; these pads are unculiferous as ob

served in numerous Ch inese species by Chang ( 194 5 ) and in

severa l Bornean spec ies by me (Roberts I n at least one

Ch inese species
,
Pseudogastromyz on myersi Herre,

1932 ,
the

l ips bear specia l i zed uncu liferous ridges employed in feeding

upon fi lamentous a lgae and associa ted food i tems (Roberts, un

publ ished observat ion ) .

F IGURE 6 2 .

CALI FORN IA ACADEMY OF SC IENCES

Tor tambroides. Kapuas 1976 -24 , mm (CAS

Higher c lassi ficat ion ofHomalopteridae is i n an unsatisfac

tory state . There is evidence that the two subfam i l ies cu rrent ly

recogn ized , Homalopterinae and Gastromyz ontinae, are un

natura l assemblages, and that i t may we l l be that Homalopter

idae i tse l f is po l yphy let i c . Cu rren t concepts of the subfam i l ies

o riginated wi th Hora who recogn ized Homalopterinae

ch iefly on the basis of hav ing two or more s imp le rays in the

pectora l and pel v i c fins, wh i le Gastromyz ontinae have on ly one

Gyrinochei/us pustulosus. Kapuas (after Va i l lan t 1902 1 1
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simple ray in each fin . Indeed ,
for the Bo rnean taxa , th is simp le

dist i nct ion does not seem to resu l t i n a natu ra l classi fica t ion

in to two subfam i l ies. Thus, Bo rnean Homalopterinae comprises

on ly species ofHomaloptera and ofits close rela t i ve, the mono

typic Neohomaloptera (Homa lop tera is by far the most speciose

homalopteri d genus, with abou t 40 species) . Bo rnean Gastro

myz on tinae, a l though mo rpho logica l ly d iverse, a lso appear to

represent a monophylet i c group . Problems a rise, however, i n

at tempts to i ntegrate the numerous Ch inese genera and species

in to th is c lassificat ion , as has been done by Hora Chang

S i l as and Chen I n my opi n ion none of

the Ch inese species is congene ri c wi th Bo rnean species , and the

species from the two areas probably do not even be long in the

same subfam i l y .

One of the most st riking diflerences between Bo rnean Hom

alopterinae and Gastromyz ontinae and the Ch inese taxa cur

ren tly assigned to these subfam i l ies concerns the en larged ri b

wh ich i s l igamen tou s ly a ttached to the pelv ic-fin gi rd le i n the

vic in i ty of the origi n of the anteri ormost pelv ic-fin ray . Thi s

en larged rib supposedly d ist ingu ishes Homalopteridae from

Cobi t idae, i n wh ich i t is lacki ng . In Bo rnean Homalopterinae,
so far as known , the enla rged rib is bo rn on the l oth vertebra ,
wh i le i n Bo rnean Gastromyz on tinae i t is bo rn on the 12 t h v er

tebra (Table Th is provides an addi t ional d ist in ct ion between

Bornean members of the two subfam i l ies and suggests that we

are in fact dea l ing wi th two monophylet ic l i nes in Borneo . I t is

of i nterest t hat the rela t ivel y genera l ized Glaniopsis, some of

the species of which superficia l ly at least resemble the cobitid

subfam i l y Nemacheilinae, appears on th is basis to be part of

the Bornean Gastromyz on tinae . An apparent ly un ique character

shared by severa l Bo rnean Gastromyz ontinae i nvo lves the na

ture of the tubercu lat ion i n the ma les. I n a l l or a lmost a l l Bor

nean Homalopteridae, i n mature ma les the dorsa l su rface ofthe

an teriormost pectoral-fin rays bears large pads offine
,
c lose-set

mu l t ice l lu la r ho rny tuberc les. I n add i t ion ,
ma les of Bornean

Gastromyz ontinaemay have un iseri a l rows offine, mu l t ice l lu lar

tuberc les on the snout , cheek , or gi l l cover, or on the body

immediate l y above the base of the pectora l fin . Such “comb

l ike
”
or cteno i d tubercu lat ion occurs i n Gastromyz on cteno

cephalus Roberts, 1982 , Neogastromyz on pauciradia tus I nger
and Ch i n

,
196 1 , Protomyz on griswola

’

i, and an undescri bed

species ofHypergastromyz on from the Lupar basi n ,
Sarawak

(pers. obs. ) but has not been found i n any Ch inese spec ies.

The constan t posi t ion of the en larged ri b and dist i nct ive na

ture of the ma le tubercu la t ion set Bo rnean Gastromyz ontinae

apart from Ch inese species . Some ofthemore genera l iz ed Chi nese
homalopterids lack the en larged ri b (Crossostoma , Formosania ,

Vannemania) ; i n others i t is presen t on the loth or on the 1 1 th

vertebra , but has not been observed on the 12th (Table
Ano ther character suggest i ng tha t Born ean and Ch i nese Gas
tromyz on tinae are not so c losel y re lated invo l ves the suprape lv ic

flap i n those form s wi th great ly en larged pelv ic fins. I n the

Bo rnean forms (Gastromyz on, Hypergastromyz on , Neogastro

myz on) the suprapelv ic flap is conti nuous anteriorly wi th a fla t

lateral extension ofthe body wal l wh ich forms the ventrolatera l

abdom i nal margin . I n Ch inese taxa the flap a rises direct ly from

the dorsa l surface of the pe l v ic fin .

The Kapuas survey of 1976 resu l ted in discovery of severa l
new Gastromyz on tinae. Most of these be long in Gastromyz on
and have been described a l ready (Roberts 1982d ) ; i n addi t ion ,

83

F IGUR E 63 . Mou thpan s ofBo rnean Gastromyz on tinae . a, Hypergastromyz on ;

b . Gastromyz on ; c , Neogas lromyz on .

an undescribed genus and species is reported herei n (Hyper

gastromyz on hum ilis) . These discoveries bri ng the tota l known
homalopterid genera to abou t 43 and the species to over 160 .

A synopsis of homalopteri ds is provided by S i las

Key to Homalopteridae ofwestern Borneo

Pectora l fins with 22—3 1 rays, a si ngle unbranched ray

an teriorly ; pelv ic fins uni ted posteriorly , each wi th 18

24 rays (Gastromyz on tinae)
Pectora l fin wi th 1 1—17 rays, with a t least two un

branched rays anterio rly ; pe lv i c fins separate, each wi th

7- 1 1 rays (Homalopterinae) 7

Mou th broad , a lmost as wide as head, cu ttingedge of
ho rn y jaw shea t h s st ra i gh t (F i g . 6 3b , C) 3

Mout h narrow , less than one- t h i rd as wide as head ; cut

t i ng edge of ho rny j aw shea ths curved (Fig . 63a)

33 Head width at least 5 ; sublacrimal groove absent ; rost ral

and max i l la ry barbels project from posterior margi n of

rost ra l cap (Fig . 63C) ; adhesi ve pad of an teriormost pec

to ra l -fin ray wi th anterio r margi n cont inuous wi th sk in

of abdomen Neogastromyz on n ieuwenhuisi
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TABLE 3 . VERTEBRAL CHARACTER '

S OF SENSU LATO . For
“

defi n i tion of vertebra l coun ts see p . 22 .

Homalopteri nae

Kapuas 1976 -6 (CAS 49323)

Homalop tera Ophio/epis

Kapuas 1976 -2 7 (CAS

HomaIOpt
'

ena orthogom
'

ata

Kapuas 1976-30 (CAS -26 )

Homalop tera slephe
'

nsoni

Kapuas 1976 -32 (MZB 3479)
Mahakam (RM-NH 76 33 , ho lo t y pe)

Kapuas - 13 (.CAS 4932 7)

Homa lop tera : olli
'

ngeri

Kapuas 1976 -29 (CAS 493 3 1)

Neohoma/op tera joliorensis

Ma lay Pen i nsu la (CAS-SU 6 6426 )

Gastromyz on tinae

Gast'romyz o
'

n borneensis

Baram R . (CAS 5 3 17 7 )

Gastromyz on contraclus

Kapuas 1976 -24 (CAS 44 186 )

Gasmomyz onfasa
‘

aluus

Baram R . (CAS 53 17 5 )

Gastromyz on ridens

Kapuas 1976 -24 (CAS 49322 )

Glam
'

opsis han ilschi Bou lenger, 1899

M t . Ki naba lu (CAS 53 185 )

Glam
'

opsis"Il l /Infradl'afa Robert s, 1982
Baram bas i n (CAS para t ypes)

Hypergastromyz on humilis

Kapuas 197-6 -30 (CAS 493 33 , MZB 3480 . t y pes)

H_Vpergastr0m_i sp .

Batang A i . Lupar basi n (uncat )

Neogasl romyz on n ieuwenhuisi

Batang A i , Lupar basi n (CAS 5 3 17 3 )

Par/roma lop lera microsloma (Boulenger. 1899)

Rejang basin (‘FMN'H 68 134 )

Protomyz on aphclocheilus I nger and Ch i n , 196 2

Sunge i Kaingeran , N . Bo rneo (FMNH 68 16 7 )

P rotom_i borneensis Ho ra and Jayaram , 195 1

Sunge i Kai-n geran , N . Bo rneo (
‘

FM'NH 68 186 )

Vertebra l coun ts

22+

2

23+

24+



https://www.forgottenbooks.com/join


86 CALIFORN IA ACADEMY OF SC IENCES

F IGURE 64 . Gastromyz on contraclus. Kapuas 1976 -25 , mm (MZB 3447 , ho lo t ype) .

tora l fin wi th 23— 3 1 rays. Pe lv ic fins, uni ted posteriorl y , wi th

18- 25 rays.

I n my revision of Gastromyz on the number of species was

increased from four to nine, i nc luding three new species dis

covered in the Kapuas basin (Robert s 1982d Descri pt ions and

figures of al l of the species are given i n the revision . T he genus

is restri cted to Bo rneo .

Gastromyz on contractus Roberts, 1982

(F i gure 64 )

Gas/rmnyw n con t ractus Roberts. l 982dz504 , fig . 6 ( t y pe local i t y Sunga i Tebelian .

a t r i bu ta ry ofSungai P i noh . 19 km upst ream from Nangap i noh . Kapuas basin ) .

MATER IAL EXAM I NED .
— Western Bo rneo . Kapuas bas i n (ho lo t y pe and para

t ypes); Kapuas 1976 -24 . 17 ; mm (BMNH l 982.3 .29. 1 1 1—1 12 . CAS
44 186 .MNHN 1982-690 . MZB 3448. RMNH 2886 3 .USNM 23024 7 . parat y pes) :
Kapuas 1976 -25 . mm (MZB 3447 . ho lo type. CAS 493 19 . para t y pe );
Kapuas 19 76—2 7 , 2 : 2 5 9—298 mm (CAS 493 20 . MZB 3449 . para t y pes) .

Apparent l y the sma l lest Gastromyz on ( la rgest specimen

mm ) , diflering from a l l other species i n hav ing pel v ic fin and

dorsa l fin (when depressed) reach ing to or beyond leve l ofanal

fin origi n (depressed dorsa l fin not reach ing level of ana l-fin

o rigin , and pe lv ic fin reach ing at most to ana l fin in a l l o ther

Gastromyz on) . Sexua l l y ma ture ma les develop dense patches of

m i nute breeding tubercles on dorsal su rface offirst 8— 10 branched

pectora l -fin rays (Robert s 1982d, fig .

Kn own on ly from Kapuas basi n .

Gastromyz on fasciatus I nger and Ch in ,
196 1

(F i gure 6 5 )

Gastromjc on/ascialus I nger and Ch i n . 196 1 : l 73 ( t ype loca l i t y Sungai Dapu , Ba1eh

R i ver . Rajang bas i n . Sarawak ) .

M AT E R I A L EX AM I N E D .
— Sa rawa k : Ba l e h R 6 : mm (BMNH

68 1 15 and 68 120: parat ypes): T ruson R Lawas, mm
(FMNH Pa B rayong , T ruson R . . 2 : 64 9—70 5 mm (FMNH Akah
R Meligong. 3 : mm (FMNH Sadong R mm (CAS-SU

A rur Da lam . Padapur R Baram basi n . 6 : mm (IRSNB
No rt h Born eo: Sunga i Kaingeran , Tambunan , 5 : mm (FMNH 68128)
Paru tan R . , Tam bunan , 4 : 17 2—328 mm (FMNH uncat ) . Kapuas basi n : Kapuas
1976 -24 . mm (MZB Kapuas 1976 -25 . mm (MZB Kapuas
1976 -26 . mm (MZB Kapuas 1976 -27 , mm (MZB Kapuas
1976 -30 . 3 ; mm (CAS 4932 1 , MZB 34 54 , USNM Bongan , 4 :
22 5 mm (RMNH Mahakam basi n : Bo , 2 : 5 3 2- 5 68 mm (RMNH

Bluu or B loeoe. 2 : mm (RMNH

I n l i fe the nearly black or blu ish-black co lorat ion of the body

and fins with th i n ,
pale or a lmost wh i te bars or st ri pes made
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F IGURE 6 5 . Gastromyz onfasciolas. Kapuas 1976 -24 , mm (MZB

th is species stand out from a l l the others of the genus Gastro

myz on encountered in the Kapuas. Predorsa l sca les 40—5 5 ; gi l l

Opening angu lar and subopercu lar groove presen t (gi l l opening

vert ica l and subopercu lar groove absent in most other Gastro

myz on ) .

D ISTRIBUT ION (Fig .

— Northern Bo rneo (Kapuas, Maha
kam) .

Gastromyz on lepidogaster Robert s , 1982

Gaslromyz on lepidogaster Roberts. 1982d : 509, fig . 9. 10 ( t ype loca l i t y sources of
Menga long R i ver. Beau fort D istri c t , nort h Borneo) .

MATER IAL EXAMTNED .
— Western Borneo : Bongan , mm (RMNH uncat ) .

No rt h Bo rneo: Kajan bas i n , Mahakam bas i n . See Robert s ( 1982d1509) .

REMARK .
— Th is species is characteri zed by having the ab

domen of Specimens over 40 mm more or less extensive l y cov

ered by m i nu te sca les (Roberts l 982d, fig . T he abdomen is

sca le less i n a l l other Gastromyz on except G. megalep is Roberts,
1982 (from the Raj ang basi n) , some specimens of which have

a few re lat ive l y large sca les on the posterior part ofthe abdomen

between the pe lv ic fins. I n the ho lo type and some o ther Speci

mens ofG. [ep idogaster vi rtua l ly the enti re abdomen is covered

with fine sca les . I n specimens from the Mahakam and Kapuas

basi ns sca les are confined to abou t the posterior ha lf of the

abdomen . Co lor in l i fe unknown .

D ISTR IBUT ION (Fig .

— Northem Borneo (Kapuas, Maha
kam) .

0 G. borneensis A G. mon tico/a

0 G. con trac tus 0 G. punc tu/atus

v G. c tenocephalus

A G. fasc iatus

i G. Iep idogas ter

0 G . megaIap is

F IGURE 66 . Gastromyz on . Geograph ica l d istri bu t ion .

87
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Gastromyz on ridens Roberts, 1982

(F i gure 6 7)

Gash‘

omyson ridens Roberts. l 982d: 5 15 , fig . 14 ( t ype loca l i t y Sunga i P i noh , Ka
puas basi n ) .

MATER IAL EXAM INED .

— Westem Bo rneo : Kapuas 1976 -24 . 9 : - 500 mm
(BMNH 1982 3 29 1 13 . CAS 49 322 . FMNH 94228 . MNHN 1982-69 1. RMNH

28864 , USNM 230249 : ho lo t ype and parat ypes) . Sarawak : Senah , 6 : 3 5 4—4 8 6
mm (BMNH —275 . parat ypes) ; Sadong R i ver, 9 : mm (CAS
SU In add i t ion . I recen t l y iden t i fied numerous spec imens of this spec ies
from the Batang A i . a h igh grad ien t tri bu ta ry of the Batang Lupar i n Sarawak .
co l lec ted by Joan Cramphom (BMNH) .

Gastromy -z on ridens differs from a l l ot her members of its

genus i n hav ing the sublacrimal groove extending we l l onto the

side ofthe head , which gi ves i t a very dist i nct ive appearance (a

laugh ing expression ,
hence the name ridens) . This character is

we l l marked even in the sma l lest specimens exam i ned .

D ISTR IBUT ION (Fig .

— Sarawak and western Bo rneo .

Homa loptera Hoeven , 183 3

Homa lop tera v an Hasse l t in Kuh l and v an Hasse l t . 1823 : l 33 (nomen nudum )
I-Imna/op lera Hoeven . 1 ( t ype Spec ies Homa lop tera ocellata Hoeven , 1833 .

by monotypy) . O r ig i na l pub l i cat ion no t seen ; see d iscuss ion by Hora ( 1932 :
274

CALIFORN IA ACADEMY OF SC I ENCES

Gastron -

Ivz on ridens. Kapuas 1976 -24 . mm (MZB 34 5 5 , ho lo t y pe) .

Helg ia V i nc i gue rra . l 890 : 3 30 ( t y pe spec ies Homalop te ra bilinca la B l y t h , 1860 ,

by mono typy) .

Honmlop leroides Fowler. 1905 24 76 (t ype spec ies Homa lop tera wassinkii B leeker
185 3 , by original des i gnat ion and monotypy).

Clmpraia Prashad and Mukerj i . ( t y pe Spec iesC/Iopraia rup icola Prashad
and Mukerj i . by original des i gnat ion and monotypy) .

Hmnalopzerula Fowler . l 940 :379 ( t ype spec ies Homaloptera/a rip/eyi Fowler, 1940.

by o r ig i na l desi gnat ion and monotypy ). See S i las

Homa loptera nebu losa A l fred ,
1969

(F i gu re 68)

Homalop tera nebulosa A l fred . pl . 1 . fig . 304 ( t ype local i t y R i ver Sok .

Kam pong Sok. Ke lan tan . Ma lay Pen i nsu la) .

MATER IAL EXAM INED.— Ma lay Pen i nsu la: R i ver Sok , Kam pong Sok, Ke lan tan ,
mm (CAS-SU 6 6428. parat ype) . Weste rn Bo rneo : Kapuas 1976 -6 , 5 :

mm (CAS 49323 . MZB Kapuas 19 76 -8. mm (MZB Kapuas
1976 -25 . 3 : —3 18 mm (BMNH l 982 . 3 .29 . 1 14—1 15 . MZB Kapuas
1976 -26 . 7 : 28 2 mrn (FMNH 94229 .MNHN 1982-692 ,MZB3459, RMNH

Kapuas 1976 - 27 . 3 : mm (MZB 3460 , UMMZ Kapuas
1976 -29 . 4 : mm (CAS 49324 . MZB Kapuas 1976 -30 , 8:

mm (MZB 346 2 USNM 230250 . ZMA

This Species has been known unt i l now on ly from the ho lotype

and four paratypes, 22 3—24 5 mm . Thus the Kapuas specimens

represent a substan t ia l i ncrease i n max imum known standard

length (to mm) as we l l as the first record for Bo rneo .
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F IGUR E 69 . Homa lop te ra Ophiolepis. Kapuas 1976 -27 . 1 1 1 mm (CAS

D ISTR IBUT ION .

— Ma lay Pen insu l a (Perak , Pahang , Negri Sem

bi lan Johore: A l fred Sarawak (Baram ) . Bo rneo (Kapuas,
Mahakam ) .

Homa loptera cf. stephenson i Hora , 1932

(F i gure 70 )

Homalop tera stephensoni Ho ra. 1932 : 28 l ( t y pe loca l i t y upper Mahakam R i ver ,
Bo rneo ) .

MATER IAL EXAM INED .

— Western Bo rneo: Kapuas 1976 -2 7 . 17 : mm
(BMNH l 982 . 3 .29. 1 19—1 10 . CAS 49332 . MNHN 1982-694 . MZB 34 77 . RMNH

Kapuas 1976 -29 . 6 ; mm (MZB 34 78. USNM Kapuas
19 76 -32 .

mm (MZB Easte rn Bo rneo: upper Mahakam R i ver.
mm (RMNH 6 33 . ho lo t ype ofH . stephenson i) .

D IAGNOS IS .

— A Homalop tera wi th head Short ; snou t moder

ate l y po i n ted ; head and anterior port ion of body feeb l y de

pressed ,
ventral surface broad and flattened sca les on dorsum

and sides moderatel y ca ri nate; latera l l i ne pored sca les 44—5 2 ;
pectora l fin s, not overlapping pe l v ic fins when body is st ra igh t ,
with 5 simple and 1 1— 12 branched rays; pel v ic fin swith 2 simple

and 8 branched rays; dorsa l -fin origin about equ id istan t between

snout - t ip and caudal-fin base or Sl igh t ly c loser to snou t- t ip ; cau

dal peduncle e longate; caudal fin na rrow ,
with po i nted lobes,

lower lobe longer than upper ; do rsa l surface of body wi th 5

round spo ts , sides wi th 7—8 elongate blotches (somet imes par

tially fused , especia l ly anterio rly) ; to ta l vertebrae 32 .

The fo l lowing descri pt ion is based on the mm ho lo type,

a gra v id fema le , and the 1 1 largest specimens from the Kapuas,
46 7— 5 7 5 mm ( i nformat ion on Kapuas specimens i n parenthe

ses) : head length snou t moderate l y e longated and

po i n ted ,
length ho ri zon ta l d iameter of eye abou t

equal to in tero rbi ta l width , ( 18 3 body depth

length depth la teral

l i ne sca les 44 (46 predorsa l 17 ( 19 circumpeduncular

about 10 ( 12 dorsal -fin origi n abou t m idway between snout

t ip and base of caudal fin , d ist inct ly posterior to a vert ica l l ine

t hrough pelv i c-fin o rigin ; dorsa l-fin branched rays 7 ; pectora l

fin simp le rays 5 and branched rays 1 1— 12 ; dorsum wi th 5 dark
oval blo tches, second centered on dorsa l-fin ori gi n , and sides

with 7- 8 dark elongate blotches centered on la tera l l ine; v er

tebrae 2 1+ 1 i n single Kapuas specimen radiographed .

T he ho lotype ofH . stephenson i has a deeper body and Sl igh t ly
fewer scales t han the Kapuas Specimens; a lso its snout appears

to be Sl igh t ly Shorter , more rounded , and down tum ed (Hora

193 2 , p l . 1 1 , fig . These differences lead me to suppose that
they m igh t not be the same species . The deep body of the ho

lotype ofH . stephenson i is at least part l y due to its be i ng a gravid

fema le ; a grav id mm fema le from the Kapuas has the body

depth dist i nct ly less v s. I n bo th of these specimens

the max imum si ze ofthe eggs is abou t mm . I n o ther respects,
however , the Kapuas Specimens are very sim i lar to the Maha
kam ho lotype and I tentat i ve l y conclude t hat they are conspe

cific .

D ISTR IBUT ION .

— Bom eo (Kapuas, Mahakam ) .

Homa loptera tweediei Herre,
1940

Homa loptera t tt
tcedi

'

eiHerre , l 940a : 7—8. pl . 1 ( t y pe loca l i t y a shal low rapid creek
i n the Mawa i d ist ri c t . Johore , abou t 40 m i les no rt h of

MATER IAL EXAM INED .
- Ma lay Pen i nsu la: Mawa i d ist r i c t. Joho re, 3 :

mm (CAS -SU 330 12 . 3 30 13 : ho lo t ype and parat y pes) . Western Bo rneo: Kapuas
1976 - 10 . 2 : mm (BMNH 19823 29 1 16 . MZB Kapuas 1976
13 .

4 : l 7 . 7 mm (CAS 493 27 . MZB Kapuas 1976 - 14 . mm (MZB
Kapuas 1976 - 16 . mm (MZB Kapuas 1976 -3 7 . 2 : 16 0

mm (CAS 49328.MZB Kapuas 1976 -39 . 23 : 12 5 mm (MNHN 1982

693 .MZB 3472 . RMNH 2886 7 . UMMZ 209903 , USNM 230252 .ZMA

Kapuas 1976 -4 7 . 2 : 20 1- 20 3 mm (CAS 49329 MZB

Th is is probab ly the sma l lest Species ofHomalop tera . A l fred

( l 969 z22 5—227) repo rted 82 specimens from ni ne loca l i t ies i n

the Ma lay Pen insu la of 14 4— 30 0 mm ; the Species evident ly

at ta ins sexua l maturi ty at Standard lengths of 20 mm or less.

The Kapuas materia l i ncludes 3 5 specimens from seven loca l

i t ies; the largest of these is on ly mm , and a large majori ty

are under 20 mm .

D ISTR IBUT ION .

— M a lay Pen insu la . Bo rneo (Kapuas) .
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F IGUR E 70 . Homalop tera cf. stephensoni. Kapuas 1976 -32 , mm (MZB

Homa lop tera z ollingeri B leeker, 185 3

(F i gu re 7 1)

Homalop tera javam
'

ca v an Hasse l t in Kuh l and v an Hasse l t , 1823 : l 3 3 (nomen
nudum ) .

Hon -

ta loptera Zollt
'

ngeri B leeker , l 85 3a : 159 ( t ype loca l i t y Batav ia. Bandong , i n

‘ZHomalop tera nig ra A l fred, ( t ype loca l i t y Tahan R i ver , Pahang. Ma lay
Pen i nsu la) .

MATER IAL EXAM I NED .

— Ma lay Pen i nsu la: R i ver Tahan . Pahang. 2 :
mm (CAS-SU 66424 , parat ypes H. m

'

gra ) . Western Bo rneo : Kapuas 1976 -22 , 6 :

mm (CAS 493 30 , MZB Kapuas 1976 -27 , 8: mm
(BMNH 1982 . 3 .29 . l l 7—1 18. CAS 44 185 , MZB 34 7 5 . RMNH 28868, USNM

Kapuas 1976—29 , 2 : mm (MZB 3476 , CAS

The differences between H . n ig ra and H . z ollingeri ind icated

by A l fred are rather sl igh t ; with the l im i ted materia l a t hand I

am unable to decide whether they are dist inct Species.

D ISTR IBUT ION — Thai land (Bangpakong) . Ma lay Peni nsu la

(Perak , Pahang , Johore) . Sumatra (Lahat) . Borneo (Kapuas) .

Java (Bandung, Batavia) .

Hypergastromyz on new genus

TYPE SPECIES .— Hypergastromyz on lumu
'

lt
'

s new spec ies.

D IAGNOS IS — A gastromyz on tin wi th head and body moder

atel y broad and very strongly depressed; pectora l and pe l v ic fins

great ly en larged ; pectoral-fin ori gin below eye; pel v ic fins com

pletely jo i ned posteri orly ; mou th sma l l , abou t one- th i rd as wide

as head
,
with horn y jaw sheaths St rongly cu rved ; th ree pa i rs of

very short barbe ls, two rost ra l and one maxi l lary ; rost ra l cap
largel y fused to or indist ingu ishable from upper l ip except around

base of rostra l barbe ls; lower l ip with media l groove wel l de

9 1

v eloped posterolaterally but i nterrupted an teromedially (Fig .

63a) ; snou t broadly rounded in dorsa l v iew , strongly acum i nate

v iewed from the si de ; gi l l open ing vert ica l , very sma l l , above

m idd le of pectora l -fin base; subopercu lar groove absent ; base

of first pectora l-fin ray separated from head by a deep groove

or sk in fo ld para l le l to anterior margin of ray on ventral surface

of head and cont i nu i ng dorsa l ly on head to beh ind base of ray

(Fig . suprape lv ic flap ori ginat ing immediate ly beh ind pec

tora l-fin base and conti nu i ng as a free flap above anterior th i rd

of pe lv ic-fin base, but enti re l y free from pelv ic fin i tse l f; ab

domen ent i re l y sca leless. Pectora l fin separated from head by a

deep groove extending ventra l ly to pectora l fin paral le l to an

terior margin of first pectora l -fin ray and dorsa l ly to pe lv ic fin

to origin of fi rst branched pectora l -fin ray . Dorsa l surface of

fleshy pectora l-fin base sca le less .

The only other described Bornean gastromyz ontinswith great ly

expanded pectora l and pelv ic fins and complete l y jo ined pe lv ic

fins are Gastromyz on and Neogastromyz on ; the o t her genera

have pectora l and pe l v ic fin s much sma l ler , wi th far fewer rays,
and pe lv ic fin s widely separated . Gastromyz on and Neogastro

myz on agree with each other and di ffer from Hypergasl romyz on

in having a broad mou th nearly as wide as the head ,
with horny

j aw sheaths nearly st ra igh t transversely and a broad rost ral cap

separated from upper l ip by a deep rost ra l groove. The shape

of the head is very different and body depth much greater in

these genera than i n Hypergastromyz on . Hypergastromyz on su

perficially resemb les the Ch inese gastromyz on tin genus Beau

fortia Hora , 1932 . Beaufort z
'

a has a narrow mou th as i n Hyper

gastromyz on bu t d iffers i n having ori gin of first pectora l -fin ray

flush wi th surface of head dorsa l l y and ventra l ly (rather t han

separated from head by a deep groove or fo ld of Skin) , supra
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pe lv i c flap origi nat ing near m idd le of pel v ic fin and strongly

attached to pe lv ic fin (rather than originat ing just beh ind pec

tora l -fin base and ent i rel y free from pe lv ic fin) , pe lv i c fins in

complete ly jo ined posteriorl y , and free margi n of rost ra l cap

lobose. These characters suggest tha t Beaufortia is more c lose ly
re lated to ot her Ch i nese genera than to Hypergastromyz on or

any of the Bo rnean genera .

H_t-
'

pergastromyz on is known on ly from two specimens of an

undesc ribed spec ies obta ined by the Kapuas su rvey of 1976 .

ETYMOLOGY .

— Hypergasrromyz on (mascu l i ne) , from G reek

hyper and Gastromyz on .

Hypergastromyz on humi l is new species

(F i gu res 6 3a. 72)

HOLOTYPE.— MZB 3480 . mm (probab l y subadu l t fema le) , Sunge i Tamang ,
sma l l forest st ream wi t h rocky bo t tom flowi ng i n to Sungai Pinoh opposi te mou t h
of Sunge i Ke lawa i (Kapuas 1976
PARA TYPE .— CAS 493 33 , mm (probabl y subadu l t fema le) , co l lec ted wi th
ho lo t ype.

Head length wid th (measured just i n front ofpectora l

fin origin ) snou t eye 1 5 9 i n terorbi ta l

widt h gi l l open ing smal l , abou t equa l to eye d iameter ,
l 6 . 3— l 8 . 3 ; mou t h width - 16 6 ; length of a l l barbe ls one

fourt h or less ofeye diameter ; greatest depth body least

depth cauda l peduncle pectora l fin origi nat ing below

m idd le ofeye,
length pe lv ic fin ori ginat i ng we l l i n advance

of vert i ca l th rough dorsal -fin origi n , length ana l fin smal l ,
widel y separa ted from pel v ic fin

,
length distance be

tween posteri or margi n ofpe l vic fin and anal-fin origin

Pored sca les i n latera l series abou t 5 6 : sca le rows between

dorsa l fin and latera l l ine 1 1- 12 between latera l l i ne and pel v ic

fin 6 ; predorsa l sca les (very i rregu lar) approx imatel y 30—4 2 ;
circumpeduncular 18—20 . Anterio r th i rd ofbody wi th sca le row

CALIFORN IA ACADEMY OF SC I ENCES

Homa lop tera z ollingeri. Kapuas 1976-27 , mm (MZB

immediatel y above latera l l i ne and all scale rows be low i t con

siderably larger than sca les more dorsa l ly Si tuated ; th is differ

ence i n sca le si ze dim i n ishes toward m id-body , and i n posterior

ha l f of body a l l sca les are nearly equa l i n Si ze. Dorsa l body

surface ent i re l y sca led except fleshy pectora l-fin base below gi l l

opening and adj acent to pectora l fin and dorso la tera l margin

and free po rt ion of suprape lv ic flap which are sca le less. Ab

domen en t irely sca le less.

Dorsa l-fin rays i i i7 ( last ray simple) ; ana l-fin rays i i4 ( last ray

Simple) . Pectora l-fin rays iz 8— 3O( last 3—4 rays en ti re ly d iv ided

to base,
last ray somet imes s imple) . Pe lv ic-fin rays i l 8—19. Pel

vic-fin membranes enti re l y un i ted posterior ly . Posteriormost

part of pectora l-fin membrane wi th a si ngle St ra ight ray wh ich

appears to be median but actua l l y origi nates from left or righ t

pe lv ic fin (pe l v ic fin cont ribu t i ng th is ray with one more ray

than pel v ic fin ofopposi te side) . Ventral surface ofanteriormost

1 1- 12 pectora l and 8 pe lv ic-fin rays wi th th i ck adhesive pads.

Dorsa l surface of head and most of body above pectoral fins

with sma l l , widel y spaced and a lmost uni form l y dist ributed

tubercles; posteri or port ion ofbody wi th a few very sma l l sca t

tered tubercles. Dorsa l su rface ofpectora l fin wi th a Single row

of 1—6 tubercles superficia l ly sim i lar to those on head and an

terior port ion ofbody i nc luding pectora l-fin base; first and gen

erally largest tubercle l y i ng at or near base of ray, others di

m i n ish ing in si ze and con fined to basa l ha lfofray . Dorsa l su rface

of some pel v ic-fin rays with si ngle row of very sma l l tuberc les.

The genera l nature and d ist ribu t ion of tuberc les i n the ho lotype

and para type suggests they are fema les; ma les ofmost Bo rnean

gastromyz on tins have dense ly packed rows of numerous tuber

c les on the pectora l fin
,
and some have pecu l iar comb-Shaped

or cteno id tuberc les on the cheek or pectora l-fin base, ne i ther

ofwhich occur in these specimens.

Dorsa l su rface of head wi th numerous sma l l dark round spo ts.
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i nstead of on ly one at each co rner of mou t h . Superficially i t

resembles some of the smal ler species ofHomalop tera . Un l ike
Homalop tera , most of which l ive i n mounta i n st reams or i n

riflles i n lowland st reams, Neohomalop tera tends to be found

in vegetat ion in slow-flowing lowland st reams or swampy areas.

Neohomaloptera johorensis (Herre, 1944 )

Homa loptera (Neohoma loptera ) johorensis Herre, l 944 : 5 1 ( t y pe loca l i t y brook
near S im pang Rengam . Johore , Malay Pen i nsu la) .

Neohoma/optera johorensis S i las, l 953 :203 .

MATER IAL EXAM I NED .
— Ma lay Pen i nsu la: brook near S im pang Rengam . Johore ,

2 : mm (CAS-SU 39840—3984 1 . ho lo t ype and parat ype) : R i ver Sarong
Buaya. Johore. 2 : mm (CAS-SU Western Bo rneo : Kapuas 1976
4 . mm (MZB

Th is is apparent ly the sma l lest spec ies of Homalopterinae .

A l fred reported 52 Spec imens from the Ma lay Pen

insu la , the largest on ly mm . I t differs from a l l ot her mem

bers of the subfam i l y by its low pectora l-fin ray counts and i n

hav ing two max i l la ry barbels on each Side i nstead ofon ly one .

Its sca le counts, 3 1- 3 7 , are lower than those ofa l l o ther species

except H . tweediei, which has 32—36 .

D ISTR IBUT ION .

— Ma lay Pen insu la (Johore) . Western Bo rneo

(Kapuas) .

Cobi tidae

This fam i l y has more Species than any other Eura s ian fresh
water fish fam i ly except Cypri nidae . Loaches are perhaps more

diverse i n the Kapuas than anywhere e lse. A ll fou r cobitid

subfam i l ies cu rrent ly recogn i zed are present : Botiinae (one ge

n us and three Species) ; Cobitinae (fiv e genera and 12 species) ,
Nemacheilinae (two genera and seven Species) , and Vaillan tel

l i nae (one genus and two Species) . I n addi t ion the st range cobitid

Ellopostoma mega/omycter, which does not seem to fi t i n to any

of these subfam i l ies, is known on ly from the Kapuas.

A number of cobitid genera , especia l ly i n the subfam i l y Co

bitinae, are poorly defined and difficu l t to dist ingu ish . Most of

the sout heast A s ian genera and species have not been Studied

osteo logi ca l ly and in a number of i nstances adequate generic

d iagnoses are unava i lab le.

Apparent ly a l l genera ofCobitinae are characteri zed by sexua l

d imo rph ism i n wh ich the pectora l fins of ma les are en la rged

and otherwise modified . The pectora l-fin ray most h igh ly mod

ified may be e i ther the second (first branched) ray or the inner

most (medial ) ray. One new species from the Kapuas has ma les

wi th bony serra t ions on the second pectora l-fin ray , a Specia l

iz at ion previousl y unreport ed . Other ma les wi th mod ified pec

tora l -fin rays beari ng vari ousl y Shaped bony project ions or mul

ticellular kerat inous tubercles (breeding tuberc les) . As th is sexual

dimo rph ism has not been we l l studied , an eflort has been made

to record i t here and describe some of the in terspecific difler

ences that occur .

B l ind loaches have been repo rted from caves i n I ran , I raq ,

and Ch ina . but the bl ind Lepidocepha lus spectrum described

here i n is the first known bl i nd loach that l i ves i n a no rma l

ri v er ine habi tat .
The number of species known in the fam i ly Cob i t idae has

grown enormously si nce Linnaeus ( 1 7 58) publ ished his account

of the
“
genus

"
Cobitis with fiv e Species . Van Hasse l t ( 1823)

reported the discovery offiv e new species i n Java , some ofwhich

CALIFORN IA ACADEMY OF SC I ENCES

occu r a l so i n Borneo , and made one of the earl iest effo rts to
spl i t the Li nnaean genus Cobitis. Van Hassel t

’

s names pose some
serious nomencla tura l problems which I have at tempted to re

so l ve i n the fo l lowing account . B leeker, Vai l lan t , Fowler, and

ot hers have desc ri bed addi t ional new genera and Species from

the East I nd ies or I ndonesi a and Born eo,
and addi t iona l taxa

undoubtedly remain to be discovered there . I n the present ac
count one genus and Six species are desc ribed as new . Ano ther
new species d iscovered du ri ng the Kapuas su rvey of 1976 , Ne
macheilus kapuasensis, has been descri bed by Kottelat

I t appears that i nformat ion on vertebra l number is hel pfu l i n

d ist ingu ish ing various genera and Species of loaches. Data on
vertebra l counts of loaches from sou theast As ia and elsewhere
are presented in Table 4 . Abdom ina l and caudal as we l l as to ta l

counts are given , which is much more i nformat i ve than to ta l

counts on ly . The tab le shows that Lep idocephalichthys and Ne
macheilus have characterist i c vertebra l fo rmu l ae exh ibi ted by

most or at least many of the species. The sim i lari ty of the v er

tebral counts or formu lae ofAcanthopsoides g racilis and Acan
topsis choirorhynchus may i ndicate that they are i n fact c lose ly

rela ted , as suggested by the i r superfic ia l l y sim i lar appearance.

Phylet i c iso la t ion of Barbucea , Ellopostoma , Lep idocephalus,

and Vaillan tella is supported by thei r d ist i nct ive vertebra l for
mulae . Ba rbucea , poss ib ly the sma l lest nemacheilin loach ,

has

the lowest vertebra l counts known in Cobi t idae.

Acanthopsoides Fowler, 1934

i can thopsoides Fowler, l 934b: 103 ( t y pe spec ies Acanthopsoides g rad /is Fowler ,
1934 , by o r ig i na l desi gnat ion and monotypy).

D IAGNOS IS — Superficially sim i lar to Acantopsis, but snout less

e longate, suborbi ta l spine on ly sl ight ly anterior to eye, and dor

sal fin wi th on ly 8—9 rays, its ori gi n poste rior to a vert i ca l th rough

pe l v ic-fin origi n . Vertebrae 40—4 2 .

A Single known species.

Acanthopsoides graci l is Fowler , 1934

Acanthopsoides g rad /is Fowler , 1934b: 103 , fig . 5 5 ( t ype loca l i t y Ch ien Mai
,

No rt h S iam”

[Mekong basinl) .

MATER IAL EXAM INED .
—Western Borneo: Kapuas 1976 - 10 , 3 : —4 48 mm

(CAS 49342 . MZB Kapuas 1976 -2 1. mm (MZB Kapuas 1976
22 .

7 : mm (CAS 4934 3 . MZB Kapuas 1976 -25 . mm (MZB
Kapuas 1976 -33 ,

mm (MZB Kapuas 1976 -3 7 , 42 :
mm (BMNH l 982 . 3 .29 . 12 7- 13 1 , CAS 495 12 . FMNH 94232 . IRSNB 19744

,

KUMF 2853 . MZB Kapuas 1976-39 , 78 : 2 16 mm (ANSP 15202 1 ,
CAS 49344 . MNHN 1982-697 . MZB 3 5 12 , RMNH 28873 . UMMZ 209902 ,

USNM 23026 1 . ZMA Kapuas 1976 -43 . 2 : mm (CAS 49345 ,
MZB Kapuas 1976 -5 1 . 2 : 26 1—278 mm (CAS 49346 , MZB

Acanthopsoides g racilis occurs sympat rical ly wi th Acantopsis,
and has somet imes been m istaken for its young, a l though the

two are readi ly d ist ingu ishable. T he largest recorded A . grad /is

is on ly 54 mm . Acan topsis at ta in at least 225 mm .

Sexua l d imorph ism has not been report ed previously . The

seri es of42 specimens from Kapuas 1976 -3 7 comprises 13 ma les

2 5 5- 28 3 mm and 29 fema les mm . Ma les have em

larged ,
upcu rved pectora l fins, wi th the second ray abou t th ree

t imes th icker than the o t hers. On the dista l th i rd of the second

ray
,
the branched port ions of the ray each bear a Si ngle i rregu lar

row ofm inute breeding tubercles. Such a clear-cut diflerence i n

ma le—fema le body Si ze is unusua l for Cobitinae , and may not
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be typica l of th is species. The samp le from Kapuas 1976-2 5

consists ofa Si ngle much larger ma le mm) wi th a sim i larly

modi fied second pectoral-fin ray .

D ISTRIBUT ION .

— Tha i land (Mekong) . Borneo (Kapuas) .

Acantophthalmus van Hasse l t , 1823

Acantophthalmus v an Hasse l t , 1823 : 13 3 ( t y pe Spec ies Acamophthalmusfasciatus
v an Hasse l t , 182 3=C0bifis kahlii Va lenciennes I

'

n Cuv ier and Va lenc ien nes,
1846 ,

by subsequen t desi gnat ion of B leeker ,
Acanthophtha/mus B leeker, 1858—59ez304 ,

1860a : 73 (unwa rran ted change i n
Spel l i ng) .

Pang l
'

o B l y t h , 1860 : l 69 (t ype spec ies Cobitis pang ia Hami l ton -Buchanan , 1822 ,
by monotypy).

Cobt'lophis M yers, (t ype spec ies Acanthophzha lmus anguillaris Vai l lan t ,
1902 , by origi nal desi gnat ion ) .

?Euc1
'

rrht
'

chthys Perugia, ( t ype spec ies Eucirrhz
’

chthys doriae Perugia,

1892 ,
by monotypy) . See Remark under Acantophtha lmus anguillaris be low .

NOMENCLATURAL NOTE — In attempt ing to determ i ne the

origi na l au t hori ty , type species designat ion , and proper spe l l ing

of th is genus one has to dea l wi th Acantophthalmus van Hassel t

( 1823 : l 33) which has been variousl y m isquo ted , m isin terpret

ed
,
or overlooked by others. Th is represen ts one of the most

d ifficu l t ofthe nomencla tura l problems posed by the publ icat ion

of van Hassel t I t is perhaps we l l to reca l l here that his

account was never in tended for pub l icat ion ; i t does not represent
his efforts at forma l desc ript ion , but mere l y an at tempt to ex

p la in in a pri vate let ter to Temminck the exten t and nature of

the Javanese fish co l lect ions obta ined by Kuh l and h im .

The paragraph in wh ich Acan tophtha lmus is trea ted may be

ci ted in fu l l :

CobitisOctocirrhus T ab . nost ra, Iriv roet Zunda, Kitjaerae heeft , met

de Cobiu‘s taem
'

a Li n n . , dat gemeen , dat h ij onder het oog eenen be
weegbaren doo rn heeft : dit teeken kom i m ij voor een gewigtig te l iju ,

als versch iedenen karakteren i n de genera der Cyprin iden door Cuv .

opgesteld, en z ou alz oo als cenen afdelling v an Cob i t is, den naam
Acantophtha lmus verd ienen . De z onderlin structuur der luchtblaas, is

geheel die der Cobiten en h ij leeft als dez e i n k le i ne beken: ik reken
tot dez en Acantophthalmus nog 2 Specien , die z ieh al leen onterschieden
door eerie meer afterwaarts geplaatse dorsaal-v i n . Z ij d ragen i n de
teekening de namenfascz

'

a lus en J avam
'

cus M i h i Rambockassang be ide
i n het Zundasche.

An Engl ish translat ion of th is paragraph
,
prepared wi th the

help ofM . Boeseman ,
was publ ished by A l fred ( l 96 l z86) , and

may also be quoted here:

Cobitis Oclocirrhus T ab . nost ra. Iri v roet i n Sundanese, Kitjaerae
has, i n common w i t h Cobitis taem

‘

a L i n n . a moveab le Sp i ne below the
eye; t h is charac ter seems to me to be as im portan t as vari ous c harac ters
in the genera ofCyprines erec ted by Cuv . , and as a sec t ion ofCob i t is
wou ld consequen t l y deserve the name Acantophthalmus. The unusua l
struc ture of the air-b ladder is exac t l y as that of t heCobites and i t l i ves
just l i ke t hese i n sma l l b rooks. T o t h is Acantophthalmus I reckon
ano ther 2 Spec ies wh ich d ist i ngu ish t hemse l ves so le l y by a more back
wardly placed dorsa l fin . I n the drawi ng they bear the namesfasciatus
and Javam

'

cus M i h i bo th Rambockassang i n the Sunda reg ion.

Al fred did not ana lyze the nomenclatura l si gn ificance of th is
paragraph , nor has anyone else to my knowledge . T he name
Acantophtha lmus occurs i n two o ther p laces i n van Hasse l t

a lways wi th the same spel l ing
,
bu t wi thou t nomencla

turally Sign i ficant remarks. T he nomenclatura l sta tus ofAcan
tophtha lmus, A . fasciatus, A . javan icus, and Cobitis octocirrhus

ofvan Hasse l t ( 1823 ) must all rest so le ly on th is one paragraph .

No taxonom i c character(s) are given to va l idate any of the th ree
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Acantophthalmus anguillaris Vai l lant , 1902

Acanthophlhalmr
'

s angu illaris Va i l lan t , ( t ype local i t y Kapuas).
Acanthophthalm is vermicula ris Weber and de Beau fo rt , (t ype local i t y

new species: Cobitis octocirrhus is not dist ingu ished from Cobitis
taen ia Linnaeus, and Acan tophthalmus fasciatus and A . java
nicus are not dist i ngu ished from each other . Had the figures
referred to by van Hassel t been publ ished ,

they undoubtedly

wou ld have sufliced for spec ies recogn i t ion .

The status ofAcantophtha lmus van Hasse l t ( 1823) may now
be consi dered . Van Hassel t undoubtedly intended i t to i nc lude
the three new species from Java as wel l as the European Cobitis
taenia Li nnaeus, 17 58, but not the other species p laced in Cobitis
by Li nnaeus (anableps, barba tulus, The character of a
subocu l ar Spi ne was i n fact recorded by Li nnaeus, but was used

by h im on ly to dist i ngu ish C. taenia (
“
Cobi t is acu leo bi furco

i nfra utrumque oculum
”
) from the o t her fou r Species of his

Cobitis which all lack the Spi ne. We know now that the Spine
occurs i n the majori ty ofspecies i n the large subfam i lyCobitinae
and i n a l l species ofBotiinae .

So far as I have been able to determ i ne,
a va l id type spec ies

has never been designated for Acantophtha lmus. B leeker ( 1863 :
38) designated Acantophtha lmusfasciatus van Hasse l t , 1823 as
type Species, but t h is is a nomen nudum . I t is bel ieved tha t

Cobitis kuhlu Valenciennes, 1846 in fact represents the ori gina l
A . fasciatus. Under “Acanthophthalmus [sic] v an Hassel t

”
Jor

dan ( l 9 17 : l 16) Sta ted
“type Acan thophthalmus fasciatus van

Hassel t is unavai lable (Code,
A rt ic le There is no discussion

ofthe nomenclatura l h isto ry ofthe genusAcantophthalmus and
no ment ion of a type species i n the import ant paper on the

species of the genus by Fraser-B runner

A stri ct i nterpreta t ion ofthe Code wou ld seem to requ i re t ha t

Cobitis taenz
’

a Li nnaeus be recogn i zed as type species ofAcan
tophthalmus, Si nce i t is the on ly one of the species i ncluded by

van Hassel t wh ich is nomenclaturally avai lab le . S i nce C. taenia

is the type Species of Cobitis, Acantophthalmus wou ld become
a jun ior object ive synonym of Cobitis.

The ori gi na l spel l i ngs Acantophthalmus and Acantopsis by

van Hassel t c learly were i ntent iona l . Bot h names appear re

peatedly with no change i n spel l i ng . I t shou ld be po inted out

that numerous systemat ists have regarded
“acanto” as a co rrect

Lat i n i za t ion Hypacan tus Rafinesque, 1809; Acantophz
'

s

Bertho ld ,
1827 ; Acantoceras Pav lov ,

I n numerous in

stances, in fact , earl ier names spel led wi th
“acantho

”
subse

quent ly were co rrected to
“
acanto (see Neave Thus

whi le nearl y a l l subsequent au thors have used the spe l l i ngs
Acanthophthalmus and Acanthopsz

’

s for these genera , i t seems
that th is is not perm issi b le accord ing to the present Code . S im
ilar problems a rise i n names i n wh ich “opisto

” and “op istho
”

have been used in terchangeably . I t seems tha t the best way to

reso lve such dua l i ty i n Spe l l i ng
,
at least i n most i nstances, is to

adhere to the o rigina l Spel l ing, as is done here with Acan

tophthalmus and Acantopsis.

Acanthophthalmus B leeker, 1859, au tomat ical ly takes the same
type species as Acantophthalmus van Hassel t , 1823 (Code, Ar

ticle

Two Bo rnean species placed unt i l now i n th is genus, A . 10

rentz z
'

Weber and de Beaufort , 19 16 , and A . sandakanus I nger

and Ch in , 1962 , are herei n referred to Lep tocephalt
'

chthys .
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TABLE 4 . FREQUENCIES OF VERTEBRAL COUN TS IN COB IT IDAE . For defi n i t ion of vertebra l coun ts see p . 22 .

Acan thopsoides g rad /is

Kapuas 1976 -22

Acantophtha lmus angu illaris

Perak (para ty pes C. perakensis)

Kapuas 1976 -2 1

Acantophthalmus muraenifomn is de Beau fo rt . 1933

S i ngapo re (CAS-SU 32602. para t y pe)
Johore (CAS-SU 3260 1)

Acan tophthalmus myersi Harry , 1949

SE Tha i land (CAS-SU 14888, pa ra t ype)

Acan tophthalmus oblongus

Kapuas 1976 -29

Acantophlhahnus pangia (H.

-B. . 1822)

Nepal , (Chitawar-i (CAS

Acantophthalmus c f. pangia

Burma , Mi-t-kyina (CAS-SU 326 18)

Acan tophtha lmus semicinctus

Johore (CAS-SU 326 1 1)
Kapuas 1976 7

Acantophtha lmus shelfordi

Kapuas 197-6 - 16

Acantophtha lmus superbus

Kapuas 1976 - 17 , parat ypes

Acantopsis choirorhynchos

Kapuas 1976 -3 5

Acantopsis Iachnostoma Ru t ter , 1897

S . Ch i na , Swa tow (CAS-
‘

SU 18 12 , ho lo t-ype)

Ba rbucea diabolica

Kapuas 1976 -3 7 , paratypes

Botia hymenophysa

Kapuas 1976 -36 , 39

Botia macracan /ha

Kapuas 1976 - 19

Botia reversa

Sumat ra , parat y pes
Kapuas 1976 2 7 , 29 , parat y pes
Mahakam , para t ypes

EIloposloma mega/on tycler

Kapuas 1976 - 14

Lepidocepha lichI-hys g umeo (H.
-B. . 1822 )

Nepa l (CAS 50 532 )

LepidocephaIichlhys hasselti

W . Java (CAS-SU 20499 , 24094 . UMMZ 15 56 73 )

Lep idocepha lichthys Ioremz i

Kapuas (ZMA ho lo t ype , ZMA

Lep idocepha lichthys pristes

Kapuas 1976 - 16 , 42 , parat ypes

Lepidocep/ta lic/z lhi
'
s sandakanensis ( I nger and Ch i n ,

N . Bo rneo , Sandakan (CAS-SU 4996 7 , parat y pes)

Lepidocepha lus macrochir

Kapuas (RMNH 7 783 , ho lot y pe L. pa l/ens)

Lep idocepha lus spect-rum

Kapuas 1976—48. para t y pes

Nemachei/us fasciatus (Val . in Cuv . and Val . . 1846 )

27—28+ 1 2- 1 4 42

50+ 19

50—52+ 70( l ). 7 l ( l )

3 3 +

34

35+ l 3=48(-l )

33—3 5 l

40+ 14 5 5 ( l )

34 Sl ( l )

33- 35+ l 3

34—36 50(.l )

35

28—29+ l 3

19—20 8

20

19—20 -1- 10—1 l=3o(3 )

20

2 1—22+ l 2

20

24

24

24—25+ 1 1

2 5 3 7( l ). 38( l )

23

23—25+ l l— l

28+ 14
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F IGURE 73 . Acantophthalmus oblongus. Kapuas 1976-29, mm ma le (CAS

-~fcanlhophlha1mus ma riae I nger and Ch i n , l 962 : 1 18, fig. 56 (Kinabatangan R .

at Deramako t ).

MATER IAL EXAM INED.— Western Bo rneo: Kapuas 1976 - 29. 1 5 : mm
(CAS 4933 5 . MZB 3483 . RMNH 28870 , USNM Kapuas 1976 -4 7 ,

mm (MZB

Acantophtha lmus oblongus and the ext reme l y e longateA . an

gu illart
'

s are perhaps the onl y plai n co lored Acan tophthalmus i n

the East I nd ies. Specimens from Born eo , Sumatra (Weber and

de Beaufort 19 and Java Shou ld be compared to determ i ne

whet her they are i n fact conspecific. Weber and de Beaufo rt

p laced th is species as synonym ofAcanthophthalmus

pang z
'

a , a pla in colored species from Burma and India , but they

apparent ly are not i dent ica l . Th is is the first record ofA . oblongus

from Borneo . Most of the Kapuas Specimens were uni form ly

dark brown in l i fe; a few were pa le tan or gray .

I n sexua l ly mature ma les the pectora l fin is en la rged , due

mai n ly to the e longat ion and wideni ng of the second ray. T he

lepidotrichia of th is ray are very numerous and broad , and the

dista l halfofits dorsal su rface is covered with a patch of hundreds

of sma l l
,
dense ly packed tuberc les.

D ISTR IBUT ION — If the synonymy given here is correct , the

species is dist ri bu ted in Java , western Bo rneo , Sumatra , and

probably , eastern Ma lay Peni nsu la (for the lat ter see A . pang t
’

a

in Hora l 94 1 :47) .

Acan tophthalmus semicinctus Fraser-Brunner , 1940

Acant/zopht/za lmus semicinctus Fraser-B run ner , 1940 172 ( t ype local i t y Mawa i
d ist ri c t . Johore. and Malacca. Ma lay Pen i nsu la).

MATER IAL EXAM I NED.— Malay Pen i nsu la: Johore. Mawai distri c t . A. W. Herre,
27 February 1937 . 38: mm (CAS-SU 326 1 1: non- t ypes

, but probab l y
pa rt of the series from wh ich ho lot ype was drawn ): Johore, 5 m i les nort h ofKo ta
T i nggi . 4 : mm (CAS-SU Joho re, near Ku lai , 3 ; mm
(CAS-SU Johore. Ko ta T i n gg i . 8: mrn (CAS-SU Ma

lacca. Lake Ch i n Ch i n Jasi n , 1 : mm (CAS -SU Western Borneo:
Kapuas 1976 - 16 , 3 : mm (BMNH 1982.3 .29. l 2 1—2 .MZB Kapuas
1976 - 17 , 17 : m rn (CAS 493 36 . FMNH 94230 , MZB 3486 . RMNH

2887 1 . UMMZ Kapuas 1976 -39 ,
mm (MZB Kapuas 1976

4 7 ,
4 : 40 1—4 8 0 mm (MNHN 1982-695 , MZB Kapuas 1976 -5 1 , 7 :
mm (MZB 3489. USNM

D IAGNOS IS — Unti l now th is species has been known only from
the southern Ma lay Pen insu la .

I n A . sem icinctus the pale marks on the do rsa l su rface of the
body are usua l ly ent ire l y t ransverse (usually complete but some
t imes part ia l) , or transverse a l tern at i ng wi th smal l round spo ts

(never longitudina l) . When these Spots are oval elonga ted) ,
t hey are oriented transverse l y .

I n two mm ma les from Kota Tinggi the pectora l fin is

great ly en larged and upcu rved . The second ray is th ickened . The

sk i n on the dorsa l surface ofthe branches ofthe second pectora l

fin ray is great ly th ickened , and in the depression thu s created

between the branches l ies a series of abou t 15 t ransverse, ex

tremely regu lar, t igh t ly sc ried rows of e longate breeding tuber

cles.

None has a separate row ofsmal ler marks ventra l to the marks

coveri ng the dorsa l surface of the body .

Acan tophthalmus shelfordi Popta ,
1903

Acanthophthaln
-ms shelfordr

‘ Popia, ( t y pe local i t y Sarawak , river near
Kuch i ng) .

MATER IAL EXAM INED .

— Western Borneo : MZB 3490 ,
mm , Kapuas 1976

6 ; MZB 349 1. mm . Kapuas 1976 -7 : BMNH l 982 . 3 .29 . 123—126 and MZB

3492 ( l ). 5 : mrn : Kapuas 1976 -8: CAS 4933 7 (6 ) and MZB 3493 ( l ) ,
7 : mm

,
Kapuas 1976- 12: MZB 3494 ,

mm
,
Kapuas 1976 - 13 ; FMNH

9423 1 (4 ) and MZB 3495 ( l ) , 5 : mm
,
Kapuas 1976- 16 : 1RSNB 19743

(3 ) and MZB 3496 4: —5 38 mm . Kapuas 1976 - 17 : MZB 3497 , mm ,

Kapuas 1976 - 2 1: MZB 3 502 , mm , Kapuas 1976 -3 7 : CAS 49338 MNHN

1982 -696 MZB 3498 RMNH 28872 UMMZ 20990 1 USNM

230258 and ZMA 38: mm , Kapuas 1976-39 .

This Species has an ex tremel y va riab le co lor pat tern .

D ISTR IBUT ION .

— Ma lay Penin su la . Sarawak . Kapuas.

D IAGNOS IS — Dist i ngu ished from a l l o ther Acantophtha lmus

by its dist i nct ive co lorat ion .

A ll Specimens have a row of abou t 10— 1 1 dark saddle l ike

marks on head and body ; i n sma l ler specimens a l l of the marks

tend to be d iscrete or but narrowly jo ined , whi le i n larger Spec

imen s those on the body tend to be at least part ly jo i ned . In

spec imens of all si zes the dark marks are to ta l l y or part ia l ly

separated at the dorsa l m id l i ne by a pa le area ; i n sma l l Specimens

Acan tophthalmus superbus new Spec ies

(F i gure 74 )

HOLOTYPE.— MZB 3499 .
mm

,
Kapuas bas i n , smal l forest st ream abou t 1

km up Sungai Tajan from Tajan , 87 km E of Pon t ianak (Kapuas 1976
PARATYPEs .

— CAS 49339 , 3 : mm , co l lec ted wi th ho lot ype; MZB 3500

( 1) and USNM 230259 3 : mm , Sungai Tekam near Kapuas ma i n
st ream 5— 6 km upst ream from Sanggau (Kapuas 1976 CAS 49340 (3 ) and
MZB 350 1 4 : —5 mm

, several sma l l forest st reams near Kapuas main
st ream wi t h i n 10 km upst ream of Sanggau (Kapuas 1976
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F IGURE 74 . Acantophthalmus superbus . Kapuas 1976 -5 1 . a, mm (MZB 3499, ho lo t y pe) ; b. mm (CAS 49339 , para t ype) .

the pa le area tends to form a seri es ofShort , Separate longi tudina l

stri pes and transverse bars; i n larger specimens i t is more vari

able, but genera l l y more cont inuous, and may form a serpent ine

m iddorsa l st ri pe (Fi g. I n l ive Specimens the dark areas are

purp le or magenta , and the pa le areas, below as we l l as above

the dark ones, are orange. A ll o ther Species ofAcan tophthalmus

known from the Kapuas are re la t i vel y drab . A . superbus tends

to have more vertebrae than o t her Acantophthalmus from the

Kapuas except A . anguillaris (Table

ETYMOLOGY .

— The name superbus (Lat in) refers to the beau

t i fu l co lorat ion of th i s Species.

Acantopsis van Hassel t , 1823

AcanIOpsis v an Hasse l t , 1823 : 133 ( t y pe spec iesAcantopsis dia luz ona v an Hasse l t ,
1823 , by mono typy) .

Acanthopsr
'

s B leeker 1858—59ez303 (unwarran ted emendat ion ) .
AS po i n ted out by A l fred the desc ri p t ion ofAcantopsis gi ven by van
Hassel t appears to be suflicien t for its recogn i t ion .

NOTE .— Concem ing the spe l l i ng ofAcantopsis see no te under Acantophthalmus .

DIAGNOS IS .

— Dist ingu i shed from otherCobitinae by its great

ly elongated head and snou t , dorsa l ly Si tuated eyes, and sub

orbi ta l spine enti rely far anterior to eye ( i nstead of below eye,

or rarel y , Sl ight ly anterior to i t) . Dorsa l fin wi th 10—13 rays, its
origi n anterior to vert ica l th rough pe lv ic-fin origin . Caudal fin

forked or deeply emarginate. Vertebrae 40—44 .

Acantopsis choirorhynchos (B leeker , 1854)

Cobt
’

u
’

s choirorhynchos B leeker , 1854a :95 ( t ype loca l i t y Sumat ra, Pa lem bang ubi

confluunt flumina Laman tang et
Acanthopsis choirorhynchos B leeker , 1860a z66 .

MATER IAL EXAM INE D .

— Westem Bo rn eo: Kapuas 1976-9 , 1 l 1 mm (MZB
Kapuas 1976-22 . mm (CAS Kapuas 1976 -3 5 . 4 : 84 2- 1 13 mm (CAS
4934 1 , MZB Kapuas 1976-36 , 2 : mm (MZB 3505 . USNM

Fo l lowing Sm i th ( 194 5 2296) and A l fred I ten tat ive l y

treat A . choirorhynchos as dist i nct from A . dialuz ona . Fu rther

Study of the species ofAcantopsis is needed .

In sexua l ly mature ma les ofA . choirorhynchos the pectora l

and pelv ic fins are great ly en larged ; the second pectora l-fin ray

is great ly th i ckened , with hundreds of tuberc les on its dorsa l

su rface and thousands ofun ice l lu lar horn y project ions or unculi

on its ventra l su rface (Roberts 1982a z66 , fig . 12e,

Chen ( 198 l :22) p laced Acantopsis Iachnosloma Ru t ter, 1897

as a junior synonym ofA . choirorhynchos , thus ex tending the

range of t h is Species to sou thern Ch ina . I have exam i ned the

ho lotype ofA . [achnostoma (CAS-SU 18 12 ,
127 mm ri pe fema le

from Swatow ,
Kwangtung Prov .) and compared i t d i rect ly wi th

two Kapuas specimens ofA . choirorhynchos 96— 10 1 mm . The

two taxa are congeneric but not conspecific . Acantopsis [ach

nostoma has the large, elongate head , dorsa l ly Si tua ted eyes,
suborbi ta l spine anteri or to eye, and ora l cav i ty l i ned wi th v i l lus

l i ke papi l lae diagnost i c of the genus Acantopsis. On the o ther

hand the head is somewhat sho rter, snou t less po i nted , caudal
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peduncle much deeper , dorsa l-fin rays fewer, and vertebrae ap

paren tly more numerous than in A . choirorhynchos or any o ther

member ofAcantopsis. The ho lotype ofA . lachnostoma has head

cauda l peduncle depth dorsa l -fin rays i i i7 and

vertebrae 29 (v s. head cauda l peduncle depth

dorsa l-fin rays i i i 10 and vertebrae 28+ i n Ka

puasA . choirorhynchos) . I t seem s that A . [achnostoma is a val id

Species endem i c to sout hern Ch ina ; i t may be the most p rim i t i ve

species ofAcantopsis.

D ISTR IBUT ION .

—T he systemat ics ofAcantopsis is too poor ly

known to make mean ingfu l statemen ts about species distribu

trons.

Barbucea new genus

TYPE SPECIEs .
— Barbucca di

'

abolica new species.

D IAGNOS IS — Re la ted to Nemacheilus but d ist i ngu ished by its

sma l ler size; foreshortened body and large, broadly overlapped

pai red fin s; pecu l ia rly t runcate snou t and downtum ed j aws; la

bi al i n addi t ion to rost ra l and max i l l a ry barbels; fewer fin rays;
fewer vertebrae; and unusua l tubercu la t ion .

Largest specimen ,
a grav id female (eggs to mm diameter)

on ly mm (a l l other Nemacheilinae at ta in ing more than 30

lower l ips with bu lbous postero la tera l pa i red th i cken ings

giv ing rise to moderate ly e longate labia l barbe ls posteromedia l

to max i l lary barbe ls; ho rny j aw sheaths very large; fin - ray counts

a lmost inva riable
,
dorsal—fin rays usua l ly i i i—i v8 (not 8 and

i i—i i i 5 , pectora l i 10 , and pe lv i c i6 ; caudal fin t runcate, pri ncipa l

rays pectora l and pe lv i c-fin axia l flaps absen t ; vertebrae

28- 29 (a l l o ther Cobi t idae wi th 30 or more vertebrae, Ne
macheilus with 32—4 2 ; see Table

Breed ing tuberc les on caudal peduncle except ional ly large,
present i n both sexes, abou t 6- 8 i n an i rregu lar row on lower

ha l f ofbody ex tending immediate ly i n front ofand above ana l

fin base (peduncu lar tuberc les, characterist i c of most Sundaic
Nemacheilus, usua l ly present in ma le sex on ly , genera l ly asso

ciated with dorso latera l po rt ion of cauda l peduncle nearer cau

dal than anal fin) . Some specimens of both sexes wi th one or

two moderate ly large tubercles on gi l l cover near posterior mar

gin . Matu re ma les i nvariably wi th a very d ist i nct ive, sl ight ly

CALIFORN IA ACADEMY OF SC I ENCES

Ba rbucea diaboli
'ca . Kapuas 1976 -3 7 , mm ri pe fema le (MZB 3 5 36 , ho lo t ype) .

concave, or hook-Shaped patch of numerous very sma l l , close

set tubercles extend ing be low and posterior to m idd le of eye

(comparable tuberc les unknown in any other cobitids) . Sub

ocu lar fleshy papi l la absen t (present i n ma les ofmost Sundaic

Nemacheilus) . No o ther sexua l dimo rph ism observed .

ETYMOLOGY .

— Barbucea (fem in ine) , from Lat i n ba rba (beard)
and bucca (cheek) , i n reference to the tubercu late cheek pa tch
i n ma les.

Barbucca diabol ica new spec ies

(F i gu re 7 5 )

HOLOW PE.

— MZB 3 5 36 . mm , grav id fema le , sma l l forested st ream where
i t flows i n to Sungai Manda i 2—3 km upst ream from con fluence wi t h Kapuas
ma i nst ream . 17 km WSW of Pu tussi bau , 10 August 1976 (Kapuas 1976
PARATYPES . — BMNH l 982.3 .29 . 132— l 34 , CAS 493 54 , FMNH 94233 , MNHN

MZB 35 3 7 . 29: mm
,
co l lec ted wi t h ho lo t y pe; MZB 3 538,

RMNH 28876 . 4 : mm , Sunga i Manda i Ketchil near its co nfluence w i t h
Kapuas ma i nst ream , 18 km WSW ofPutussi bau , 1 1 August 1976 (Kapuas 1976

MZB 35 39 , USNM 230268. 9: mm . Sunga i Se riang, forested
t ribu ta ry ofSungai Pa l i n , 3 7 km W ofPutussibau , 12 August 1976 (Kapuas 1976

MZB 3 540 , mm , Sunga i Gen tu , near where i t flows i n to Kapuas ma i n
st ream , 5 5 km NE of S i n tang, 16 August 1976 (Kapuas 1976 MZB 354 1 ,

ZMA 1 4 : l 4 .8- l 7 .9 mm , sma l l forest S t ream flowi ng i n to Kapuas ma i n
st ream NE oq nung Setunggu l , 5 3 km NW of S i n tang and 10 km NW ofSilat ,

16 August 1976 (Kapuas 1976 CAS 52 59 1 , mm , Ma lay Pen i nsu la,

Johore. J . V ierke. ca. 1978.

T he most dist i nct ive characterist ics of the Species are given

in the generic d iagnosis. I t may be fu rther characteri zed as fol

lows (proport ional measurements from ho lo type) : head length

eye large,
diameter in terorbi ta l Space broad , abou t

equa l to eye , snou t med ia l and latera l rost ra l barbe ls

re la t i vel y th ick but sho rt , thei r length much less than eye di

ameter; max i l lary barbel moderatel y e longate, ex tendi ng pos

teriorly to below m idd le of eye, its length sl ight ly greater than

eye diameter ; pectora l fin broad l y overlappi ng pe lv i c fin , its

length pe lv ic fin length o rigi n ofdorsa l fin sl igh t ly nearer

snou t- t i p than cauda l-fin base, predorsa l length body width

(at pectora l -fin o rigi n) depth (at dorsa l -fin origin) depth

cauda l peduncle length Scales re la t i vel y large and th i n ,

deep ly embedded and diffi cu l t to count especia l ly anteriorly and

dorsa l l y , more exposed and sl ight ly larger on posteriormost pa rt

of body , approx imate ly 4 5—50 i n latera l series.

Body wi th six broad dark vert i ca l bands ( ri ch brown in l i fe)
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Propo rt iona l measurements on two specimens 98 5— 124 mm
from Kapuas 1976 -36 (CAS 49347) are head snout

eye body depth body width depth

of cauda l peduncle predorsa l length Kapuas Spec
imens have dorsa l branched rays 12 or 13 pec

tora l rays l 6( 1) ; pe lv ic rays The 124 mm spec imen ,

a ma le, has pectora l fins wi th dorsa l surface of dista l one-hal f
of first 6—7 rays wi th 2—3 rows of abou t 6 tuberc les each across

each lepidotrich . No ot her sexua l d imo rph ism observed .

D ISTR IBUT ION (Fig .

— Sumatra , Bo rneo , Java . A l t hough

frequent ly reported from the Mekong basi n and other pa rts of

Tha i land and the Ma lay Peninsu l a , t here are no confi rmed rec

ords of t h is species from main land Asi a . At least some records

ofB. hymenophysa from Indoch ina and the Mekong basi n are

based on Botia li e/odes Sauvage, 1876 . Spec imens reported from
the Ma lay Pen i nsu la (Weber and de Beaufo rt Mohsi n

and Ambak 1983 : l 17 ) shou ld be reexam i ned to confi rm t hei r

identi ty . Some Bornean and Sumatran records are based on B.

reversa new species.

Botia macracantha (B leeker, 185 2)

Cobitis macracanthus B leeker , 1852d1603 ( t ype loca l i t y Pa lembang cl i n flum i ne
Kwan ten , Sumatrae

Ht
'n

-

Ienophj
'sa macracan thus B leeker . 1860a : 62 .

Botia macracan/ha B leeker. 186 3

D IAGNOS IS — Di st i ngu ished from a l l o ther Botia by hav ing 8
barbe ls i nstead of6 and enormousl y en la rged suborbi ta l spines.

B ranched dorsa l-fin rays 8. Tota l vertebrae 30 . Yel lowish brown
or orange with three broad vert ica l bars, the fi rst bar passi ng
ob l ique ly through the eye and suborbi ta l spi ne sheath .

D ISTR IBUT ION — Ma lay Peni nsu la (Johore) . Sumatra (Telok

Betong; ri vers Pangabuang , Musi , Kwanten ; Batang Hari , Lake

CALIFORN IA ACADEMY OF SC IENCES

-3 0
°

— 10
°

Botia. Geograph i ca l d ist ri bu t ion o f t he th ree spec ies found i n Borneo .

Mani ndjau) . Borneo (Ba ri to , Kahaj an , Kapuas, Bangan ,
Ma

hakam) . Unknown from Java and no rthern Bo rneo .

Botia reversa new species

(F igu re 76 )

Hymenophj
'

sa hjf

'menoplrvsa Fowler. l 904 ; 500 ( reco rd based en t i re l y or part l y on
B. reversa from Batu Sanghar).

HOLOTYPE .— MZB 352 1 , mm . Kapuas bas i n , roc ky c han ne l i n ma i nst ream
ofSunga i P i noh . 37 km S ofNangapi noh (Kapuas 1976
PARA TYPEs .

- CAS 49349 , 4 : 85 8- 10 1 mm , co l lec ted wi t h the ho lo t ype; MZB
3522 ( l ) and USNM 230264 4 : — 103 mm , Kapuas basi n , rocky channe l
i n mainst ream ofSungai P i noh at Nanga Saian . 45 km S ofNangapi noh (Kapuas
1976 RMNH 76 5 1 . 2 : mm . Mahakam bas i n , Long Bluu ; RMNH
28042 , mm , upper Mahakam ; CAS-SU 8008, 4 : mm , Batu San
ghar. Tanah Datar , Padangsche Boven land (e levat ion fee t ), Sumat ra
( no te: add i t ional spec imens from t h is co l lec t ion shou ld be at ANSP): UMMZ

15 56 7 5 . 2: mm , Tjisokan . Java .

D IAGNOS IS — A Botia wi th complex vert ica l bars apparent ly
most c losel y re la ted to B. hymenop ltysa from wh ich i t diflers in

hav ing a Shorter snou t , sl i gh t ly more robust body. 9— 1 1 i nstead

of 12- 13 branched dorsa l-fin rays. a Sl igh t ly deeper caudal pe

duncle and sho rter cauda l fin , and a st ri kingly d ifferent co lor

pattern wh ich i n at least some respects is the reverse of tha t i n

B. lrymenophysa .

The ho lo type and 17 paratypes ofB. reversa may be fu rther

characterized as fo l lows (condi t ion ofparatypes in parentheses) :

head length snou t eye

suborbi ta l spine extending posteriorly to below m iddle

ofeye; body depth body width great

est in grav id fema les) ; depth of caudal peduncle

predorsa l length
Frequencies offin rays are as fo l lows: dorsa l-fin branched rays

lO( l 2) , 1 1 ( 1) ; pectora1-fin rays
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pe l v ic-fin rays A 103 mm Kapuas ma le has 1—2 rows of

2—3 tuberc les across each lepidotrich on m iddle port ion ofpec

tora l-fin rays 3—5 . No o ther sexua l d imo rph ism observed .

Body wi th about 12 complex vert i ca l bars consist ing of al

ternating pa le and dark bands separated by darker th in vert ica l

streaks; as dark bands genera l ly somewhat wider than pa le ones ,
effect is of 12—13 dark bands with very dark margins on a pa le

background (reverse of pattern seen in B. hymenophysa ) .

F in rays of a l l fins but especial ly of dorsa l and pectora l fins

more or less densel y covered for t hei r ent i re length or a l l but

thei r t ips by fine me lanophores; most Specimenswi th i nterrad ia l

membranes of dorsa l , pectora l , pe lv ic , and anal fins large l y or

enti rely clear except for fine me lanophores on po rt ions of in

terradial membrane immediatel y adj acent to fin rays ; dorsal fin

ofsome specimens with fa in t longi tudina l st ripes broken up i n to

spots, fa int ly v isib le i n m idd le of i n terradia l membranes and

somewhat darker where they overl ie fin rays; only two spec i

mens with a vert ica l black mark near t ip of dorsa l fin between

last unbranched and fi rst branched ray ; basa l ha lf of caudal fin

wi th four narrow vert ica l fa int dark st ri pes (somet imes broken

up in to spots) .
Wh i le the number ofcomp lex vert ica l bars is abou t the same

i n B. reversa and B. hymenophysa , i n B. reversa the impression

gained is of somewhat wider dark bars separated by pa le in ter

spaces whi le i n B. hymenophysa the reverse is t rue. The two

species presumab ly are closel y related and i t is reasonab le to
hypothesi ze tha t one of t hem has undergone at least a pa rt ia l

co lor pat tern reversa l i n its evo lu t ion . A curi ous feature of the

reversa l is that i n B. reversa fine melanophores are concentrated

in the segmen ta l or lepidotrichial jo i n ts ofvi rtua l ly a l l fin rays,
whereas i n B. hymenophysa the joi nt s are devoi d of melano

phores or have very few of them .

D ISTR IBUT ION (F ig.

— Known on ly from the Kapuas and

Mahakam rivers ofBo rneo (mounta in Stream t ri butaries) , Java

and Sumatra . A no te with the specimens from Sumatra i nd i

cates they were taken at feet . I t apparent ly does
not occur sympat rica l l y wi th the lowland Species B. hymeno

physa .

ETYMOLOGY .

— The name reversa (Lat i n) refers to the re

versed” color pattern of th is species compared to t hat of B.

hymenophysa .

Ellopostoma Vai l lant , 1902

Ellopostoma Va i l lan t , ( t ype Spec ies Aperiop tus megalomycter Va i l lan t ,
1902 . by monotypy) .

D IAGNOS IS — Dist i ngu ished from a l l o ther cobitids by i t s

obl ique, squared-off snou t (shaped main ly by enormousl y ex

panded max i l lae) ; mou th h igh ly pro t rusible; a Single pai r ofwel l

developed max i l la ry barbels; ceratobranch ial 5 with about 30
conica l teeth in a Single row; suborbi ta l spine absent ; dorsa l fin

elongate, with 18—19 rays, its origin far i n advance ofa ve rt ica l

through pelv ic-fin origin ; pectora l fins not sexua l ly d imo rph i c ;
vert ebrae 33—34 .

I t can now be afli rmed that Ellopostoma is a member of the
fam i l y Cobi t idae . I n addi t ion to the Single row of ceratobran

ch ia l teeth , i t has th ree branch iostega l rays and a Weberian

apparatus wi th la rge l atera l capsu les of very spongy bone. The

prot rusib le j aws
,
whi le h igh ly modi fied , are basica l ly sim i lar to

those of cypri no ids or cobitoids. Basi hyal boneY-shaped , as i n
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many Cobi t idae. On the o ther hand , re lat ionsh ips ofEllopos

toma to ot her cobitids are unclear, and i t c learly canno t be

readi ly assigned to any ofthe subfam i l ies ofCobi t idae current ly

recogn ized .

The genus was known on ly from the Kapuas basi n , but re

cen tly has been found in the Tapi basi n i n peni nsu lar Thai land

(M . Kottelat , pers. comm ) . On ly one species i s described .

Ellopostoma megalomycter (Vai l lan t , 1902)
(F i gure 78)

Aperioptus megalomycter Vaillant. l 902 : 3 l 4 5 (type loca l i t y Kapuas
Ellopostoma mega lomycter Weber and de Beaufo rt . Robe rts, 197 3

( redesc ri pt ion of type Spec imens) .

MATER IAL EXAM IN ED .
-Western Borneo : Kapuas 1976- 14 . 17 : mm

(BMNH —26 , CAS 49350 .MZB3523 . RMNH Kapuas 1976
15 . mm (MZB Kapuas 1976-22 . mm (MZB Kapuas 1976
3 7 , 1 1: mm (CAS 493 5 1 . MZB

Lepidocephalichthys B leeker , 1863

Lep idocephalichthys B leeker , 18630 3 5 , 38 , 42 ( ty pe spec ies Cobiu
'

s hasselti (Va

lenciennes in Cuv ier and Va lenc ien nes. 1846 . by orig i na l designat ion ) .
P latacanthus Day, ( t ype spec ies Pla tacan lhus agrensis Day. 1865 , by
monotypy) .

DIAGNOS IS — Lower l ip deep ly di vided in to posteriorly pro

jecting lobes, each lobe beari ng two or three Sho rt barbe l- l i ke

project ions. Dorsa l-fin rays 7—9, ana l-fin rays 6—7 , pectora l -fin

rays 8—9 ,
pe lv ic-fin rays 7—8. Pectora l fins ofmature males h igh ly

modified . Vertebrae 34—38.

Th is genus appears to be very wide l y di st ribu ted . The spec ies,
perhaps mos t numerous in Ind ia , are poorly known . Two Bor

nean species prev iousl y p laced in Acantophthalmus have been

studied by me and are here referred to Lep idocephalichthys for

the first t ime : L . Ioren tz i (Weber and de Beaufort , known

on ly from the Kapuas, and L . sandakanus ( I nger and Ch in ,

known only from the Ki nabatangan basi n in nort hern

Bo rneo . L . sandakanus resembles Acan tophthalmus i n hav ing

the dorsa l-fin o rigin very far posterior, about m i dway between

vert ica ls th rough the pel v ic and ana l -fin origins ( I nger and Ch in

1962 ,
fig . 54e) , and vertebral fo rmu l a (Table For L . lorentz i

see be low .

Lepidocephalichthys hasselti (Va lenciennes, 1846)

Cobitis Hasselu
‘

Valenc iennes in Cuv ier and Valenc ien nes, ( t ype local i t y
Java)

?C0b1
'

1is barbaruloides B leeker 185 11243 5 ( t y pe loca l i t y Sambas, i n fluv iis
Lep idocephalichthys Hasseltii B leeker. 1860a :7 1 .

?C0bil ichth_vs barbatuloides B leeker. 1860d22 1 Sambas, Pon t ianak
Lep idocepha lichthys Hasse/tii B leeker , 186 30 235 .

?M isg urnus barba luloides B leeker , 1863—64 : 13 .

This species, known from Java and Sumatra , has not been

repo rted previousl y from Borneo . Its i nc lusion here is based on

publ ished accounts of the ho lotype and on ly known specimen

of Cobitis barbatu/oides which is apparent l y lost . Its generi c

ident i ty is dubious. According to B leeker the ho lotype was i n

such poor condi t ion tha t he was unsure whether i t had 8 or 10

barbels. The publ ished accounts, i nc luding a figure presumably

based on the ho lot ype (B leeker 186 3—64 ,
p l . 103 , fig . 1) suggest

that C. barbatuloides be longs i n Lep idocephalichthys . I t d iffers

from the species known from Bo rneo in hav ing the dorsal-fin

o rigi n a lmost d i rect ly above that of the pe l v ic fin . I n th is and
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F IGURE 78. Ellopostoma megalomycter. Kapuas 1976 - 14 , mm (CAS

other respects i t agrees wi th L . hasselti. Its status presumably

wi l l remain unresol ved unt i l the ho lotype is found or more

specimens are co l lected from Borneo .

A l fred repo rted on a specimen presumed to be the

ho lotype ofCobitis barbatuloides, RMNH 4960 , supposedly col
lected at Sambas by J . E i nthoven . I have exam i ned th is dried ,

badly damaged and comp letel y d isco lored a lcoho l i c specimen
and conc lude that i t is too sma l l to be the ho lo type . Much of

the head is m issi ng and a l l of the fins are reduced to stumps ;
the mou th and barbe ls are absent ; a sma l l detached piece of the

head wi th an eye was found in the bo t tom of the j ar . The stan

dard length is probably about mm , and at mos t mm .

Making a generous a l lowance for the m issi ng po rt ions of its

head and ta i l , the tota l length cou ld not be more t han mm

(the cauda l fin ofa 34 . 8 mm L . hasselti is on ly mm long) .

T he tota l length ofB leeker
’

s ho lotype was 46 mm . I f specimens

iden t ifiable with Cobitis barba tuloides become ava i lable and i t

proves to be a dist i nct species, i t shou ld be redescribed and a

neotype shou ld be desi gnated .

p idocephalichthys lorentz i (Weber and de Beaufort , 19 16)
new combi na t ion

(F i gure 79)

i canfhophtha/mus Iorentz i Weber and de Beaufort , 19 l 6 : 32—33 , fig . 12 ( t ype
loca l i t y "Bo rneo , upper Kapuas

“
: Poetes S i bau or Pu tuss i bau accord i ng to

labe l i n bo t t le) .

MATER IAL EXAM INED.— Weste rn Bo rneo : upper Kapuas at Pu tussi bau , mm
(ZMA ho lo t ype) and 2 : 3 16 mm (ZMA non-t ypes).

F IGURE 79 . Lep idoccp lta lich1}i Ioren l z i. Kapuas, Pu tussi bau ,
mm fema le (ZMA ho lo t ype. after Weber and de Beaufort

Th is Species apparent ly is known on ly from the fema le ho

lotype and two addi t ional specimens (ma le and fema le non

types) co l lected together wi th the ho lo type but previousl y um

recorded .

DIAGNOSIs .

— A Lep idocepha lichthys with dorsa l-fin origin

dist i nct ly posterior to vert ica l th rough pe lv ic-fin ori gi n . Mature
ma les wi th innermost pectora l-fin ray bladel ike (en larged and

hardened) ; second ray of pectora l fin unmod ified .

A l though the bot t le label for the th ree specimens exam i ned

ind icates they are syntypes, the origina l descrip t ion appears to
be based on a single specimen and ends with the statement

Length 40 mm [type i n the Zoo logica l Museum of Amster

The two la rgest specimens
,
a ma le and a fema le, are

both mm SL; the fema le is abou t mm and the ma le

mm TL. A l though the fema le is on ly about mm TL

and the ma le about mm TL and thus sl ight ly c loser to the

40 mm i nd i cated for the ho lo type, the figure accompanying the

ori gi na l descri pt ion agrees close l y wi th the fema le i n the st ra igh t

condi t ion ofthe body , deta i ls ofco lor pa ttern , and much shorter

pectora l fin . I therefore conclude that the mm SL fema le

can be posi t i ve ly ident i fied as the ho lotype and have i nd ica ted

i t as such above .

The ma le is sim i lar to the two fema les i n a l l respects except
pectora l-fin mo rpho logy . All th ree specimens have one simple

and seven branched pectora l-fin rays (not as sta ted in the

o rigi na l descri pt ion) , but in the ma le the pectora l fin is sub

stantially larger and its rays are mod ified . The ou termost

branched ray is markedly th i cker than the other rays but does
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F IGUR E 8 1 .

Lepidocephalus B leeker , 1858— 59

Lep idocephalus B leeker , 1858— 59e: 303 ( t ype spec ies Cobitis macrochir B leeker ,
1854 . by subsequen t des i gna t ion of B leeker. 186 3c; 3 5 ).

DIAGNOS IS . Superficially sim i lar toAcantophthalmusbut wi th

a much deeper body , depth 5—6 i n standard length : vertebrae

42—43 .

On ly two spec ies known ,
the type spec ies with eyes, and a

closely related undescribed species without eyes d iscovered dur

i ng the Kapuas survey of 1976 .

Lepidocephalus macrochir (B leeker , 1854)

Cobitis macrochz'r B leeker. 1854a :97 ( t ype loca l i t y Suma t ra o r ien ta l is, prov i ne.

Pa lem bang. ubi confluun t flum. Lamatang et E n im : Surakarta, Javae cen t ra l is,
in flum i ne Pepeh) .

Lep idocephalus macroc/u
'

r B leeker , 1860a : 70.

Lep idocepha lichl liys pa l/ens Va i l lan t . ( t y pe loca l i t y Kapuas).
Lepidocephalus pa l/ens Weber and de Beaufo rt ,

pahangensis de Beaufort , l 93 3 : 3 l ( t y pe local i t y Men takab ,
Pahang R i ver. Malay Pen i nsu la) . See Hora ( l 94 l a z5 5

MATER IAL EXAM INED.— Western Bo rneo : Kapuas, mm (RMNH 7 783 , ho

lo type L. pa l/ens). B leeker co l lec t ion . loca l i t y un known , mm (BMNH

syn t ype L. macrochir).

T he on ly Kapuas specimen of L . n
-

tacrochr
‘

r (RMNH 7783 ,

ho lo type ofL . pal/ens) has dorsa l -fin rays i i18, ana l i i6 , pectora l

i 10 ,
pelv ics i6 ; abou t 34 scale rows between dorsa l-fin ori gi n

and latera l l ine ' dorsa l po rt ion of head , cheek and opercle cov

ered wi th fine sca les. One of the d ist i nct ions used by Weber and

de Beaufo rt to difleren tiate L. pal/ens and L . macro

ch ir, pectoral-fin shape. is related to sexua l dimorph ism ; in ma les

the second pecto ra l -fin ray becomes great ly e longated . Two dark

spots on the cauda l-fin base of the ho lot ype ofL . pal/ens men

tioned and figured by Va i l lant are presen t only on one side of

the body and are probably art i facts (dirt?)
D ISTR IBUT ION .

— Ma lay Peni nsu la (Pahang) . Sumatra (Pa lem

bang) . Western Bo rneo (Kapuas) . Java (Pepeh R . at Suraka rta) .

Lepidocephalus Spectrum new species

(F i gure 8 1 )

HOLOTYPE . — MZB 3 5 33 . mm . rocky ledge i n m idd le of Sunga i Me lawi
near con fluence wi t h Kapuas ma i nst ream . abou t km upst ream from S i n tang
(Kapuas 1976
PARA TYPEs.

— MZB 3 5 34 . mm . Kapuas ma i nst ream 58 km NE ofSin tang
and 1 km downst ream from Sebruang (Kapuas 1976 CAS 493 53 MZB

CALIFORN IA ACADEMY OF SC IENCES

Lep idocepha lus Spect rum. Kapuas 1976 -50 , mm (MZB 35 3 3 , ho lo t ype) .

3 5 3 5 ( l ) , and USNM 230267 4 : mm , Kapuas ma i nst ream oppos i te
S i lat (Kapuas 1976

Nemacheilus B leeker , 1863

DIAGNOSIs.

— Superficially sim i lar to its on ly congener, L .

macrochir, but wi thou t eyes.

Body ent i re ly creamy or pi nkish whi te i n l i fe . A sma l l
,
shal low

depression above suborbi tal spine i n area norma l l y occup ied by

eye; no Sign of superficia l or underly ing eyebal l or visual p ig

ment . Latera l l ine comp lete , st ra igh t , with abou t 90 short pore

bearing tubu les. Scales m i nu te, embedded in th ick sk i n and not

readi l y countable or observable.

D ISTR IBUT ION . Kapuas.

ETYMOLOGY .

— The name spectrum (Lat in ) refers to the ghast

ly or ghost l ike character of th is species .

Noemacheiltts Kuh l and v an Hasse l t in v an Hasse l t , 1823 : l 3 3 (un iden t i fiable) .
Nemacheilus B leeker , 186 3c: 34—36 ( t ype spec ies Cabil isfasciatus Va lenc iennes I

'

n

Cuv ier and Va lenc ien nes, 1846 , by subsequen t desi gnat ion of Jordan , 19 17 :

Il i ad/g /iam
'

a Perugia , 1893 z246 ( t ype spec ies Modigliana pap illosa Perugia,

by monotypy).

I n terms of number of species and frequency of ci tat ion , th is

i s by far the most impo rtan t of the fish genera fi rst recogn ized

by Kuh l and van Hassel t . Its origina l desc ri pt ion has been var

iously att ributed to Kuh l and van Hassel t (or van Hassel t) and

to B leeker , frequent ly wi thou t fo l lowing the origi na l spe l l i ng of

e i ther au thor . B leeker h imse l f has cont ribu ted at least two un

warranted spe l l i ng va rian ts (Nematochei/us and Nemachz
’

lus) ,
and others have cont ribu ted Nemachez

'

los and Noemachilus .

Thus i t is part i cu larly desi rab le to determ ine the correct origina l

au thorsh ip and va l id spel l ing .

The statement by Weber and de Beaufo rt ( 19 that Ne

machilus [Sic] van Hasse l t , 1823 : l 33 is
“withou t descrip t ion

”

is not precise ly correct , but the genus cou ld not possib ly be

identi fied from van Hasse l t
’

s account , which may be quoted in

its ent i rety :
“
Noemachel

'

lus Nob. nadert door p lat te maxillen

het genus Poecz
'

lz
'

a Sohn . , de Zundanez en noemen hem Jelaer,

h ij leeft bij Bu i tenzorg en de species heeft i n onze teeken ing den

namfascz
'

atus Nob . [ I n other words, Noemachez
'

lusNob is, i .e .
,

of Kuh l and van Hassel t (as opposed to M i h i , of van Hassel t

a lone) , is dist i ngu ished by flat max i l lae (or upper jaw parts) l i ke

those of Poecilia Schne ider in B loch and Schnei der, its Sun

danese name is Jelaer, and i t is found at Bu i tenzorg (near Jaka rta
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F IGURE 82 . Nemacheilus lactogeneus . Kapuas 1976 -45 , mm ma le (MZB 3 542 , ho lo t ype) .

or Bogor) ; and in our figure of i t the species bears the name

fasciatus ]But the figurewas not publ ished . On ly one taxonom i c

character is ment ioned ,
i .e . , the shape ofthe max i l lae, and with

out a figure the descrip t ion is too subject ive to be usefu l . Kuh l

and van Hasse l t’s figures and specimens of Javanese loaches

were later Studied by Valenciennes, and consequent ly the iden

t i ty ofN. fasciatus and the others became known . I n the case

ofN.fasciatus, Valenciennes publ ished an excel lent descript ion
and fine i l lust ra t ion of one of the specimens but chose not to

recogn ize Noemacheilus, p lacing the species i nstead in Cobitis.

I t rema ined for B leeker ( 1863 ) to recogn ize the genus. B leeker

( 1863 z37) designated Noemacheilusfasciatus van Hassel t , 1823
as type species but i t is un ident i fiable. The earl ies t va l id type

species designat ion appears to be by Jordan

S i x species ofNemacheilus occur in western Bo rneo . Three

of t hese were discovered du ri ng the Kapuas su rvey of 1976 ; one

has been descri bed already (Kottelat and the other two

are described herei n .

Nemacheilus, l i ke a l l Nemacheilinae, lacks a subocu lar spi ne,

but i n many Species sexua l ly mature ma les develop a large,
posteriorly di rected subocu lar pap i l la immedia te l y be low the

anteroventral margin of the eye. The pap i l la was discovered by

Perugia ( 1893) who ,
not recogn i z ing i t as sexua l ly dimorph ic ,

regarded i t as diagnost ic ofhis new genus and speciesModig li

an ia pap illosa (type loca l i ty Lake Toba , Sumatra) . Weber and

de Beaufort ( 19 l 6 :40 repo rted the absence of the pap i l la

i n type specimens ofM . pap illosa they exam i ned and referred

the Species to N. fasciatus . I have exam ined a series ofN. fas
cia tus from Bu i tenzorg , the type loca l i ty (CAS-SU 20498, 20 :

mm) and confirmed that ma les do have a subocu lar

papi l la . Other Species of the genus i n wh ich ma les with a

subocu lar pap i l la have been exam ined by me inc ludeN. beavam
'

,

N. kapuasensis, N. saravacensis, N. longipectora lis, and N. se

langoricus.

Nemacheilus kapuasensis Kottelat , 1984

Nemacheilus kapuasensis Kottelat , ( t ype loca l i t y Kapuas) .

MATER IAL EXAM INED .
— Westem Born eo : Kapuas 1976-24 , 4 : mm

(BMNH l 982.3 .29. 139—14 1 . MZB Kapuas 1976 -25 , 3 1 : mm
(FMNH 9423 5 , IRSNB 19745 , KUMF 2855 , MZB 3 5 5 7 , MNHN 1982

Kapuas 1976-26 . 3 : mrn (MZB 3 5 58 RMNH Kapuas 1976
27 . 23 : mm (MZB 3 5 59 , UMMZ 209872 , USNM Kapuas

1976 -29, 42 : mm (MZB 3560. 4004—5 , CAS 47378, 49360 [ i n c lud i ng
ho lo t ype and 3 1 parat ypes ofN. kapuasensz

'

sD.

D ISTR IBUT ION .

— Bom eo (Kapuas , Rejang) .

Nemacheilus lactogeneus new species

(F i gure 82)

HOLOTYPE .

— MZB 3 542 , mm , Kapuas mai nst ream 58 km NE of Sin tang
and 1 km downst ream from Sebruang , 16 August 1976 (Kapuas 1976
PARA TYPE .— CAS 493 5 5 , mm

,
co l lec ted wi t h ho lo t ype.

D IAGNOS IS — A morpho logi ca l l y genera l i zed Nemacheilus
Sim i lar to N. fasciatus i n body proport ions and in most other
respects but Sl igh t ly more elongate (wi th 38 vertebrae i nstead

of 33— 36 as in other Sundaic Nemacheilus) ; color i n l i fe m i l ky

wh i te, without vert i ca l marks or bars on fins or body i n l i ve or

preserved spec imens (vert ica l marks or bars characterist i c ofa l l

other Sundaic nemacheilins) ; upper ha lf to two-th i rds of body

nearly uni form l y covered wi th very fine, fa in t melanophores,
lower part ofbody wi thout melanophores; barbe l s and fins wi th

out me lanophores or wi th very fine fai n t me lanophores a long

i nner surface of ou ter rostra l barbel and on elongate anterior

most dorsa l-fin rays; cauda l-fin base wi t h a dark , subderma l ,
m id la tera l ova l spot .

Ho lotype and paratype ( immature ma les?) with sma l l , fleshy

fingerlike subocu lar flaps and weakly developed tuberc les on

posteri or margin ofpeduncu lar sca les; head snou t l

eye in terorbi tal width barbels elon

gate; i nner rost ra l barbel ou ter rostra l barbe l

ex tending posteriorly beyond h ind border ofeye and sl igh t ly

farther than max i l la ry barbe l ; max i l la ry barbel 10 9 body

depth width caudal peduncle depth 1 —1

length Dorsal fin wi th 9 branched rays; length of

fi rst branched dorsal-fin ray — 1 pectora l fin length

pectora l-fin rays i l 2— l 3 , unbranched ou termost ray wi th

sho rt fi lamentous extension nearly reach ing pe lv i c-fin ori gi n ,

branched rays with shorter ex tensions; pelv ic fin length

pelv ic-fin rays i7 ; caudal fin moderate l y forked ,
lobes about

equa l . Sca les very sma l l , diflicult to count , about 160 i n latera l

series, 50 predorsa l , 50 circumpeduncular.

D ISTR IBUT ION — Known on ly from the Kapuas type speci

mens.

ETYM OLOGY .

— The name [actogeneus (Lat in) refers to the m i lk

wh i te co lorat ion of t h is Species observed in l i fe .
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F IGURE 83 .

Nemacheilus cf. Iong ipectoralis Popta, 1905

Noemacheilus Iong ipeclora/is Popia. 1905 : 182 ( t y pe loca l i t y upper Mahakam ) .

MATER IAL EXAM INED.

— Western Bo rn eo : Kapuas 1976 -4 5 , 1 ; mm (MZB

Nemacheilus maculiceps new species

(F i gure 83 )

HOLOTYPE .— MZB 354 3 , mm , immature ma le. rocky channel in ma i n
s t ream of Sunga i P i noh , 3 7 km S ofNangap i noh . 24 J u l y 1976 (Kapuas 1976

PARATYPEs .

— BMNH 19823 29 13 5 . CAS 493 56 , RMNH 28878 , USNM

2 30269 . 7 : 48 5—99 7 mm , co l lec ted wi t h ho lo t y pe: MZB 3 544 . 1 16 mm . rock y
channe l i n ma i nst ream ofSunga i P i noh at Nanga Saian , 4 5 km S ofNangap i noh ,
26 Ju l y 1976 (Kapuas 1976 CAS 4935 7 , MZB 3 54 5 , 4 : mm . rocky
ledge i n m idd le ofSungai Me lawi near con fluence w i t h Kapuas mai nst ream ,

abou t
km upst ream from S i n tang , 18 August 1976 (Kapuas 1976

D IAGNOS IS — A la rge,
heavy-bodied Nemacheilus wi th sma l l

eyes and very fine sca les: largest specimen , a grav id female,
1 16

mm ; head e longate, somewhat dorsoven tra l ly depressed (head

latera l ly compressed in most Sundaic nemacheilines) ; larger

specimens with cheeks project i ng la tera l l y wel l beyond eyes;
ent i re dorsa l , latera l and somet imes ventra l surface of head

( inc luding l i ps, rost ra l barbe ls, gi l l cover , and somet imes bran

chiostegal membranes) with numerous moderatel y large dark

macu lae or v erm iculae; dorsa l-fin rays iv8 (dorsa l-fin

branched rays a lmost inva ri ably 9 in o ther Sundaic Ne

macheilus) ; dorsa l -fin ori gin rela t i vel y posterior , on ly sl igh t l y

nearer to snou t- t ip than to caudal fin base (dorsa l-fin origi n

usua l ly much closer to snou t- t i p in o therNemacheilus) : pectora l

and pe lv ic fins widel y separated (pectora l fin extending poste
riorly to or beyond pel v i c-fin o rigin in a l l other Born ean Ne

macheilus) ; ma les withou t digi t i form subocu lar flap (present in

a l l o ther Sundaic Nemacheilus?) Sca les i n la tera l series about

2 15 , i n t ransverse series 50 , circumpeduncular 70 . Dorsa l sur

face ofhead rela t i vel y flat and even ly sloped anteroposteriorly ;
head length eye hori zonta l ly oval , diameter 29- 38 (Strong

negat ive al lomet ry) : in terorbi ta l width 14 5 barbe ls mod
erately elongate; rost ra l barbe ls wit h bases approx imate ; i nner

rostra l barbe l lengt h 18—25 , outer max i l la ry barbe l
extending posteri orly to beyond h ind margi n of eye, its length

nasal va lve wi th a sho rt barbel- l i ke process dorsa l ly ;
posterio r nost ri l narrowing to a sl i t posteriorly (posterior nost ri l

round or sl igh t ly oval , usua l ly not na rrowing to a sl i t posteriorly
in other Nen -

zacheiltls exam i ned ) : confo rmat ion of l ips and
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Nemacheilus maculiceps. Kapuas 1976-27 , mm (MZB 3 543 , ho lot ype) .

ho rny j aw sheaths as in genera l i zed Nemacheilus i nc luding N.

fasciatus ; upper l i p rela t ively smooth , without papi l lae ormarked
transverse furrows; lower l i p i nterrupted media l ly ; horny j aw

sheaths moderately deve loped , lower wi thout processus dent i

form is; body stou t , subcyl indri ca l , width at pectora l-fin origin

depth at dorsa l-fin ori gi n hei ght offirst branched

dorsa l-fin ray —7 . 1 ; pectora l and pelv ic fins widel y separated ,

pelv ic-fin o rigi n d ist i nct ly posterior to vert i ca l t hrough dorsa l

fin origin ; posterior margi n of pectora l fin rounded or lobate,

withou t fri nges due to free l y project i ng ray t i ps seen i n many
Nemacheilus) ; pectora l -fin length pel v ic pec

tora l-fin rays i 10— 12 , pel v i c i7 . Pectora l and pe l v ic fins wi th

fleshy ax i l lary flaps arisi ng abov e fin o rigin ; cauda l peduncle

compressed , Sho rt , and very deep , depth without dorsa l

or ventra l kee l ; caudal fin moderate l y forked ,
lobes rounded ,

lower somewhat la rger than upper ; principa l cauda l-fin rays

vertebrae 20 —34 .

Larger specimens with abou t n i ne even ly spaced ,
dark

,
wavy

vert i ca l bars or blo tches on dorsa l and latera l surface of body

and two sim i la r vert ica l bars on caudal fin : i n some specimens

bars vert i ca l ly comp lete ,
i n others broken in to separate port ions

on dorsa l and ventra l ha lf of body (especia l ly posteriorly) . Ab

domen pa le or whi t ish (covered wi th fine sca les wh ich may be

embedded in skin or secret ion-covered and diflicult to detect) .

Dorsa l , ana l , pectora l and cauda l fins wi th fin rays genera l ly

dusky except near t ips which are pla i n ; i n terrad ia l membranes

nearly p la i n ; an terior margi n of dorsa l fin dusky ; no dark spo t

on base ofdorsa l fin near o rigin . Sma l ler specimens may have

a broad ,
dark m id la tera l longi tudina l st ri pe on body ; th is is

absent i n a l l Specimens above 70 mm . Largest ma les, apparent ly

immature,
mm

,
with a si ngle row of sma l l breeding

tuberc les on dorsa l surface ofou termost th ree pectora l -fin rays.

No other seconda ry sexua l dimo rph ism observed .

D ISTR IBUT ION — Kn own on ly from the Kapuas.

ETYMOLOGv .

— The name maculiceps (Lat i n) refers to the

Spot ted head of th is species.

Nemacheilus saravacensis Boulenger, 1894

Nemacheilus sara vacensis Boulenger. ( t ype local i t y Senah , Sarawak) .

MATER IAL EXAM INED.
— Kapuas 1976 -8, mm (MZB

The ident ificat ion of the single Specimen of th is species oh

tained duri ng the Kapuas su rvey of 1976 was verified by M .

Kottelat . I t is ma le ,
with a subocu lar papi l la , single rows of
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si ngle specimen from the Kapuas R i ver a t S i ntang ident i fied by

Na lbant and Banarescu These au t hors did not ex

am i ne the types of V. fla vofasciata and ma in ta ined i t as a va l id
species. 1 have compared one of the paratypes wi th my Kapuas

specimens and consider them conspecific .

D ISTR IBUT ION — Suma tra (Kampar kiri R i ver) . Ma lay Pen

i nsu la (Pahang) . Bo rneo (Kapuas) .

A r i idae

The sea catfishes or A ri i dae, a l l or a lmost a l l species of

which produce rela t i vel y sma l l numbers of large eggs tha t are

carried through hatch i ng in the male
’

s mou t h , i nclude a number

of species endem i c to fresh water . I n la rge rivers of western

Borneo occu r three d ist i nct ive freshwa ter species which appar

ent ly are not c lose l y related to each o ther , and the i r re la t ionsh ips

to mari ne ariids or to freshwater ariids of o ther areas (such as

New Gu inea and Aust ra l ia) is obscure . These are Arias mela

nochir, A . stormii, and Hemip imelodus borneensis .

Specimens of three addi t iona l ariid species have been re

corded from Pont ianak : A rias argyrop/earon Valenciennes in

Cuvier and Va lenciennes, 1840 . A . oetz
'

k (B leeker. and

Batrachocephalas mino (Ham i l ton-Buchanan , These are

prima ri ly marine or estua ri ne; t he i r occu rrence i n fresh water

is unconfirmed and l i ke l y to be l im i ted to areas oft ida l i nfluence

and the lowermost courses of large ri vers near the sea or estu

arres.

A r ius Va lenciennes, 1840

l rrus Va lenc iennes I
'

n Cuv ier and Va lenc ien nes. ( t y pe spec ies Pimelodas
arias Ham i l ton -Buchanan , 1822 , by abso lu te tau tonym y ; see W hee ler and Bad
dokwaya

Ccphalocassis B leeker. 18580 98 ( t y pe spec ies Ccp lm/ocassis mela nochir B leeker .
1858, by subsequen t desi gnat ion of B leeker ,

Hexanematichlhys B leeker , 18580 1 126 ( t y pe spec ies Bag ras smzda icas Va len
ciennes in Cuv ier and Va lenc iennes, 1839 . by monotypy).

Hem iarius B leeker , 186 3a :90 ( t y pe spec ies Cepha locassis slorm t
‘

i B leeker , 1858.

by monotypy ).

T he synonymy presented here i ncludes only names re levant

to systemat i cs of freshwater ariids found i n western Bo rneo .

A rias has a lways been a catch -a l l for large numbers ofcatfishes

with poorly known re lat ionsh ips. AS o rigina l ly conce i ved by

Valenciennes i t was nearly Li nnaean in scope and included species

now assigned to Auchen ipteridae , Bagridae, and Diplomystidae

as wel l as A ri idae .

T he name Tachysaras Lacepede , 1803 (type Species Tachy
saras sinensis Lacepede,

1803 ) con t inues to be regarded by some

authors as a va l i d sen ior synonym ofArI
'

aS Va lenciennes. Th is

nomencla tural problem is discussed in deta i l by Whee ler and

Baddokwaya The i r find ings and conclusions, with wh ich

I agree , may be briefly summari zed : 1) the origina l pa in t ing

upon which Tachysm
'

as sinensr
’

s was based apparent ly is no

longer a v ai lable; 2) the engrav ing of the pain t ing and origi na l

descript ion by Lacepede ( 1803 ) are obviousl y based on some

kind of catfish bu t canno t be ident ified wi th specimens of any

known species or genus or even wi th the fam i l y A ri idae as

present ly understood (sensu Regan 19 1 3 ) Tachysaras sinen

sis Lacepede , 1803 , appears to be an unrecogn izable siluriform

fish from fresh water in Chi na . A l though Whee ler and Baddok
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waya do not employ the term
,
Tachysaras sinensis (and

Tac/iysaras) is a nomen dubium .

As current ly understood A rias con ta ins a large number of
Species from Centra l and South Ameri ca , A frica , Asia , and the
Aust ral ian region ; presumably severa l genera are invo lved . Some

of t hese a l ready have recei ved names, but anatom i ca l or o ther

in format ion for diagnosing these genera and deciding wh ich

species shou ld be assi gned to them Simp ly does not ex ist .
T he type Spec ies A rias a rias is not we l l known ; i t was long

regarded as a jun ior synonym ofA rias gagora (Ham i l ton-Eu

chanan ,
1822) but is recogn i zed as a dist inct Species i n Jayaram

( 1982) and o ther recent wo rks on I nd ian A ri i dae.

A rius melanochir B leeker
,
1852

(F i gu re 85 below )

A rias melanochir B leeker , 1852d1590 ( t y pe loca l i t y Pa lem bang, i n fluv iis) .
Cepha locassis melanochir B leeker . 1858c: 103 .

A rias melanochir G ii n ther,

MATER IAL EXAM IN ED .

— Western Bo rneo : Kapuas 1976 - 19, 1 1 : 125—250 mm
(CAS 49426 , MZB37 13 . USNM 2303 1 Kapuas 1976 -40 . 222 mm (MZB
Kapuas 1976 -48. 3 : 60 6—9 16 mm (BMNH MZB 37 15 , RMNH

D ISTR IBUT ION — Sumatra (Pa lembang , Djambi) . Borneo (Ka
puas) .

A rius stormII B leeker , 1858

(F i gu re 85 above )

Cepha locassis Siormii B leeker. 1858c:246 ( t ype loca l i t y Sumat ra, Pa lem bang , i n
fl um i ne Mussi ).

Hcmiarms Stormi B leeker , 1862
Arias SIOi

'mI
'

I
'

G t
'

m ther, 1864 : 16 2 .

MATER IAL EXAM INED.

— Westem Borneo : Kapuas 1976- 19. 3 : 282—405 mm (CAS
494 27

,
MZB 3 7 16 , USNM

Hemipimelodus B leeker , 1858

Hem ipimelodus B leeker , 18580 236 ( t ype Spec ies Pimelodus borneensis B leeker.
185 1 , by subseq uen t des i gnat ion of B leeker . 186 3a :92 ) .

A moderate l y la rge ari id , atta in ing 500 mm , characteri zed by

very large, except iona l l y stou t , and heav i ly serrate dorsa l and

pecto ra l -fin spines; a po i n ted , st rongly project ing snou t ; la rge,
sharp

,
backwardly project i ng j aw teeth ; premax i l la ry too t h band

part ia l ly exposed when j aws closed ; pala ta l teet h in two sma l l

round vomerine patches (vomerine and pala t i ne patches on each

Side somet imes nearly or qu i te conti nuous ; see Weber and de

Beaufort 19 13 , fig . max i l la ry and menta l barbels moder

atel y e longate; la teral l i ne on head and body form ing dense

network ofanastomosi ng canals.

I t shou ld be noted that B leeker ( 1863 ) proposed the mono

typ ic genus Hem i
'

arias based on t h is species . On ly one o t her

Species, A rias (Hern ia rias) danielsr
'

Regan ,
1908, has been re

ferred to Hemiarias. and th is species is now placed in Cochle

felis, an unre la ted carcinophagous genus endem i c to large ri vers
in southe rn New Gu inea and nort hern Aust ra l ia (Roberts 1978:

The species A rias cf. stirlz
'

ngi Ogi lby , 1898 repo rted from

the Fl y R i ver (op . ci t . pp . 37—38) bears some resemblance to A .

stormii, but they probably are not c lose ly rela ted .

D ISTR IBUT ION .

— Thalland (Chao Phrya) . Sumatra (Pa lem

bang , Djambi ) . Borneo (Kapuas, Bandjermasi n) . Apparent ly

confined to fresh water ( large rivers) .
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F IGUR E 85 .

Hemipimelodus borneensis (B leeker, 185 1)

P imelodas borneensis B leeker, 185 1i:430 ( t y pe local i t y Sambas. i n fluv iis
Hemipimelodus borneensis B leeker. 18580 238.

MATERIAL EXAM INED .

D ISTR IBUT ION — Thai land (Chao Phrya, Bangpakong) . Su

matra (Pa lembang) . Bo rneo (Baram , Sambas, Ba ri to) .

Bagridae

The Old Wor ld fam i ly Bagridae, wi th abou t 27 genera and

205 species (Ne lson includes some of the most gener

aliz ed and some of the most specia l i zed catfishes i n western

Borneo , such as the remarkable Bagrichthys hypselop teras . T he

genera l ized species, wi th numerous rel at i ves i n t ropica l Africa ,
I ndia , Ch ina , and e lsewhere i n sou t heast Asia , be long to the

subfam i ly Bagrinae. Thema in genus in sou theast A si a isMystas,
wi th four or fiv e Species i n western Borneo ,

in cluding one new

Species obta ined duri ng the Kapuas survey of 1976 . The most

Specia l i zed bagrids i n western Borneo,
with re la ted form s re

stricted to southeast Asia and Ch ina , belong to the Bagrichthyi
nae. A few bagri chthyins are p lai n or uni form l y du l l co lored ,

but most ofthe genera and species are characteri zed by a h igh ly

dist i nct ive pat tern consist i ng of a series of offset , hori zonta l ly
elongate l igh t b lo tches on the upper and lower ha l ves of the

body usua l ly separated by a pa le m id la tera l longi tudina l st reak

or stri pe of variable width . Such co lorat ion is Shared by most
Species ofBagrichthys, Bagroz

'

des, Leiocassis, and Pelteobagras.

l l l

A rias . Above, A. stormi, Kapuas 1976 - 19 , 405 mm (CAS be low , A . melanochir. Kapuas 1976 -48, mm (MZB

At least n ine or 10 species of Bagrichthyinae occur i n western

Bo rneo,
i nc luding one Bagrichthys and one Leiocassis discov

ered in 1976 and described here in as new.

T he sma l l , very rare and poorly known Species current ly iden

tified as Pelteobagras ornatus is morp ho logica l ly dist i nct ive and

has an extraord inary co lor pattern ent i re ly d ifferent from that

of any o ther Pelleobag ras or Bagrichthyinae; its generic , subfa

m ilial , and even fam i l i a l p lacement are ten tat ive .

Bagrichthys B leeker , 1858

Bagricli/hys B leeker , 18580 130 ( t y pe spec iesBag ras liypse/op leras B leeker , 1852 ,

by monotypy) .
Pset

‘

idobagricht/iys B leeker , 186 2 49 ( t ype Spec ies Bagroides n
-

tacrop teras

B leeker , 185 3 , by or ig i na l des igna t ion) .

Bagrichthys is dist ingu ished from a l l o ther genera ofBagridae

by its elongate and latera l ly compressed cauda l peduncle
,
wi th

13—20 peduncu lar vertebrae, and from a l l others except Bag
roi

'

des i n havi ng upwardly (rather than downwardly) directed

serrae on posterior margin of dorsa l-fin Spine . I n addit ion
,
a l l

Species except B. macracanthas differ from a l l o t her bagrids in

havi ng one or bot h menta l barbels with un iquel y convo lu ted

and papi l lose margins (not at a l l l i ke modi ficat ions of menta l

barbels i n mochokid catfishes to which they have been com

pared by some au t hors) . Ana l-fin rays 14—16 ; pectora l rays 8

1 1 ; pe lv ic rays 6 . G i l l rakers 2 — l l = 5- 15 . Vertebrae 17
-4 9.

Bagrichthys occur mai n ly in large muddy ri vers such as the
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2 mm

F IGURE 86 . Bagric/it/Ij
-
‘

s macracanthas. o ra l den t i t ion . Mahakam . mm
(RMNH ho lot ype B.

ma inst ream of the Kapuas and its larger t ri buta ries, and feed

a lmost exclusi v el y on det ri tus of h igher plan ts. The ent i re length

or long port ions of the i ntest ine is fi l led wi th vegetable det ri tus

i n nearly every one of the four B. hypselop teras, one B. macra

camhas, 25 B. macrop terus, e igh t B. m icranodas, and four B.

sp . undet . (Mekong basi n) i n wh ich I exam i ned the gut con tents.

T he det ri tus is genera l ly loose , somet imes wi th si l t pa rt i c les but

never clay . The stomach is genera l l y empty but when fu l l its

contents are sim i lar to t hose of the i n test i nes. The on ly other

food i tem observed was a si ngle large winged insect i n a

mm B. micranodas from Kapuas 1976-45 . The i n test i nes are

conv o lu ted but on ly moderatel y e longate for a det ri t ivo re . A

233 mm B. hypselop teras has in test i nes 330 mm long and a 105

mm B. macrop terus i ntest ines 190 mm long .

Species ofBagrichthys have been the source of much taxo

nom i c confusion . Problems have a ri sen from 1) assumpt ion of

extensive late a l lomet ri c changes i n B. hypselop teras; 2) Bleek

er
’

s figure oforal denti t ion ofB. macrop terus i n wh ich the num

ber of teeth is great ly exaggerated ; 3 ) poor ly understood difler

ences i n co lor pattern reported or observed i n Bagrichthys sp .

or Spp .

The first problem has been reso lved by the present finding

that the un ique mo rpho logy ofB. hypselop teras is fu l l y deve l

oped in ind iv iduals under 200 mm , t hat Specimens of a l l si zes

can be ident ified by 19—20 rather than 13— 16 peduncu la r v er

tebrae (vertebrae ent i re l y posterio r to base of last ana l—fin ray

inc lud ing hypu ra l cent rum as l ) , and tha t B. macracanthas has

been m isident i fied as young B. hipselop teras. The second prob
lem has been reso l ved by exam i nat ion of the dent i t ion i n the
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ho lotype and o ther specimens of B. macrop terus. The th i rd

prob lem , not ful l y reso lved , is na rrowed down to co lor va ria t ion

wi th in B. macracanthas or to diflerences i n co lorat ion among
Spec ies c lose l y re la ted to B. macracant/tas . Geograph ica l dis
tribut ion of Species ofBagrichthys is shown in Figu re 88.

Body form relat i ve l y genera l i zed , nape and dorsa l-fin base
not great ly elevated ; jaw teet h not no tably heterodont ,
those of lower j aw on ly part ia l ly exposed from gum ; gi l l
rakers 10— 14 ; dorsa l-fin spi ne moderatel y long, with 18
29 serrae i n adu l ts; pectora l -fin rays 9; i nner and outer

men ta l barbe ls wi th st ra igh t (non -convo lu ted) margins;
to ta l vertebrae 42—4 3 ; caudal peduncle modera tel y elon

gate, peduncu lar vertebrae 14— 15 ; upper and lower cau

da l-fin lobes po i n ted but not markedly fi lamentous

Bagrichthys hypseIOpterus (B leeker , 185 2)
(F i gure 87 )

Bag ras Iii 'psclop tcras B leeker . 1852d2588 ( t y pe loca l i t y Pa lem bang. i n fluv iis) .
Bagrichthys hi

'

psc/opieras B leeker. 18580 : I3 1 .

MATER IAL EXAM INED.
—Sumat ra? : Palem bang? . 253 mm, B leeker (RMNH 6877 ,

possi b le ho lo typc ) : 172 mm , B leeker (BMNH Weste rn Bo rneo
Kapuas 1976 - 19 . 7 : 200—24 1 mm (CAS 49366 . MZB 3 5 7 3 , USNM

Kapuas 1976 -44 . 2 : 184—228 mm (CAS 4936 7 , MZB

D IAGNOS IS — Bagrichthys hypselopteras is characterized by the

most h igh ly modi fied dorsa l fin and body form of any Bag

Key to Bagrichthys of Borneo

Mout h open ing re lat i vel y large and broad ; ora l dent i t ion

wel l developed , j aws and pa la te with numerous exposed

teeth fo rm i ng we l l defined too t h bands (Fig . dorsa l

fin spine modera te l y to extremel y elongate, with 18 or

more serrae i n adu l ts

Mout h open ing re lat i ve l y sma l l and na rrow ; ora l dent i

t ion extremel y reduced , j aws and pala te wi th a few scat

tered teeth (somet imes apparent ly absent ) deep ly bu ried

in soft t issue; dorsa l-fin spine re la t ive l y Sho rt , wi th 15 or

Body form h igh ly modi fied , nape and dorsa l-fin base ex

traordinarily e lev a ted ; j aw teet h markedly heterodont ,
teeth of lowerjaw abou t t imes as long and much more

slender than those ofupper j aw , and tota l l y exposed from

gum ; gi l l rakers 14— 15 ; dorsa l -fin spine extremel y long ,
extendi ng to or beyond base ofcaudal fin when depressed

,

with 60 or more serrae i n la rge j uveni les and adu l ts; pec

to ra l -fin rays 10— 1 1 ; i nner and outer menta l barbels with

ext remely convo luted an terior margins; to ta l vertebrae
47—49; cauda l pedunc le extreme ly elongate, peduncu lar

vertebrae 19—20 ; upper and lower cauda l-fin lobes wi th

long fi lamentous ex tensions B. hypselopteras

Inner and ou ter men ta l barbels st rongly crenu la ted ; at

ta ins a t least 23 6 mm ; ma les sexua l l y mature a t 2 15 mm ;
co lor in l i fe pa le brownish or tan wi th wh i t ish or cream

co lored l igh t areas

I nner menta l barbe l crenu lated but outer menta l barbe l

simp le ; largest known specimen 12 5 mm ; ma les sexua l ly

mature at mm ; co lor in l i fe dark brown or brownish

black wi th wh i t ish or cream -co lored l ight a reas

B. m icranodas
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F IGUR E 89 . Bag richthys . Above , B. macrop terus, Kapuas 1976 -4 5 , 129 mm (MZB be low , B. micranodas , Kapuas 1976 -4 5 , 125 mm (MZB 3 5 78, ho lo t ype).

do rsa l -fin Spine broken i n all th ree Specimens, 108 mm

ma le (dorsa l Spine broken near t ip) with at least 2 3 serrae; pec

to ra l-fin rays 9; peduncu lar vertebrae tota l verte

brae l 8— l 9+ 24

D ISTR IBUT ION — Sumatra (Musi) . Borneo (Kapuas, Bari to?)
Records from Ma lay Pen insu la (Mohsi n and Ambak 1983 ) and

Java (Jayaram 1968) are erroneous.

Bagrichthys macropterus (B leeker, 185 3 )
(F i gure 89 )

Bag roides macrop terus B leeker , 185 315 15 ( t y pe loca l i t y M uara Kompeh, Su

mat ra).
Psc zidobagric/Ii /iys macrop terus B leeker . 186 2
Bag roides macrop teru s G t

'

In ther.

Bagrichthys macrop terus Jayaram , l 968z380 .

MATER IAL EXAM IN ED.— Western Born eo; Kapuas 1976- 19. 4 : 174—236 mm (CAS
49368. MZB Kapuas 19 76 -4 5 , 27 : 58 9— 183 mm (BMNH 1982.3 .29. l 46

14 7 , FMNH 9423 7 . IRSNB 6 3 1 , KUMF 2856 . MNHN 1982-702 , MZB 3 5 76 ,

RMNH 28882 . UMMZ 2099 18. USNM 23027 5 , ZMA Loca l i t y un
known (=Sumat ra. Muara Kompeh?) mm (RMNH 6 876 , probab le ho lo t y pe).

NOTE ON HOLOTYPE .

— The 193 mm specimen (RMNH 6 876 )
probabl y is the ho lotype from Muara Kompeh . I t is St i l l i n a

jar apparent ly suppl ied by B leeker , and labe l led Pseaa
’

obag
richthys macrop terus. On ly one specimen of the Spec ies is ln
dicated i n the A group of the auct ion cata log ofB leeker mate ria l

(none i n B ,
C

,
D , or E) . Therefore th is Shou ld be the on ly B leeker

spec imen ofB. macrop terus i n the RMNH (as i t apparent ly is)
and the ho lo type . T he to ta l lengt h ofabout 2 56 mm asmeasured

by me agrees with B leeker
’

s of 2 56 mm . The Specimen has its

mou t h cut at rictus so i t cou ld be more readi ly opened, and

t issue overly ing the jaws has been pa rt ia l ly removed . The upper

jaw has only two m i nu te teeth v isible (one toot h on each side)
and teeth on lower jaw . The description and figure of the

dent i t ion ofB. macrop terus given by B leeker ( 1862 , p l . 6 7 , fig .

2) t hus seems to differ from t hat i n the ho lotype and i n the

o rigi na l desc ript ion . I t may be that the 1862 accoun t is based

on BMNH 1863 124 108, a 1 17 mm B leeker specimen from

Sumatra . This is apparent l y the on ly ot her B leeker specimen of

B. macropterus.

D IAGNOS IS (based on Kapuas Specimens) . — A Bagrichthyswi th

a very sma l l mou t h open ing and great l y reduced ora l dent i t ion ;
i nner and ou ter menta l ba rbels st rongly crenu lated ; dorsa l-fin

Spine re lat i ve l y sho rt , wi th up to 14 serrae (usua l ly 12

or fewer) ; body and fin s with strongly defined l igh t marks on a

darker background .

T he present Kapuas materia l i nc ludes a 2 1 5 mm sexua l ly

mature ma le and a 236 mm gravid female . The rest of the

Specimens seem to be immature . Apa rt from the e longate geni ta l

pap i l la of ma les, there seems to be no sexua l d imorphism or

d ichromat ism .
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The fo l lowi ng observat ions are based on 25 Kapuas speci

mens —236 mm : head length eye snou t
- 1 width ofmou t h open i ng 36 6 wi dth ofmouth

including l ips nasal barbel , invariably th in and round ,

ex tending p osteriorly to eye by a distance no more than twice

eye diameter, length 10 8 maxi l la ry barbe l usua l ly fa i l i ng

to reach base ofpectora l-fin Spine, length ou ter menta l

barbe l wi th weakly or moderate l y strongly convo lu ted anterior

margi n
,
length 10 2 i nner menta l barbel wi th strongly

convo lu ted anterior margi n ,
length dorsa l-fin Spi ne

length —7 . 1 , serrae 7— 14 ( increasi ng i n number wi th growth) ;
pectora l-fin Spi ne length serrae 13—26 ( i ncreasi ng i n

number wi th growth) ; pectora l-fin rays lO( l ); body

depth width caudal peduncle length

dep th gi l l rakers vert ebrae

peduncu lar vertebrae 14— 15 .

I n addi t ion to the materia l from Sumat ra and Bo rneo l isted

above,
I have exam i ned fou r Specimens from the Mekong basi n

i n Thai land previousl y identi fied as B. macrop terus (UMMZ

186 76 5 , 18685 1 , 888 —169 mm ) . These are mo rpho logica l ly

c lose to B. macropterus but have dorso latera l surfaces of head

and body uni fo rm l y brown withou t the h igh ly v isib le pa le

or cream -co lored blot ches and m id la tera l stri pe characterist ic

ofSundaic B. macrop terus) . For the present I ident i fy them as

Bagrichthys Sp . undet . (near B. macrop terus) .

Bagrichthys micranodus new spec ies

(F i gure 89)

HOLOTYPE . — MZB 3578, 125 mm mature ma le. Kapuas ma i nst ream 58 km NE
ofS i n tang and 1 km downst ream from Sebruang (Kapuas 1976
PARATYPES .— BMNH 19823 29 . 148, CAS 49369 , MZB 35 79, USNM 230276 ,

8 : 596 —95 8 mm , co l lec ted wi t h ho lo t ype; MZB 3580. 108 mm matu re ma le.

Sunga i Djentawang near Ketungau, 37—38 km NNE ofSin tang (Kapuas 1976

D IAGNOS IS — A Bagrichthys with great ly reduced ora l dent i

t ion as i n B. macrop terus from wh ich i t d iffers i n much sma l ler

adu l t Si ze, general ly longer barbe ls with ri bbon- l i ke margins

(except ing inner menta l barbel) , sl ight ly longer fin spi nes, Sl igh t

ly more elongate cauda l peduncle and darker co lorat ion .

T he fo l lowing obse rvat ions are based on the 125 mm ho lo type

and seven paratypes 59 6— 108 mm : head length eye

27 snou t 10 9 width ofmou th open i ng 15 3

width ofmou th including l i ps 15 3 nasa l barbel i n 3 largest

Specimens — 12 5 mm (al l ma les) extending posteriorly to or

beyond gi l l open ing, length but much sho rter in other

spec imens , length on ly - 1 nasa l barbels wi th expanded

flat margins in th ree largest specimens; max i l lary barbe l ex

tending posteriorly to or beyond base of pectora l-fin spine i n

a l l specimens, its length ou termenta l barbe l wi th Simple
margins, length inner menta l barbel wi th St rongly con

vo luted and papi l lose anteri or margin , length 18 8 dorsa l

fin Spine length serrae 6—1 5 ( i ncreasi ng in number wi th

growt h) ; body depth (at dorsa l-fin o rigin) body width

(at widest po i nt i n humera l process) pectora l-fin spine
length pectora l spine serrae 12—22 ( i ncreasing in num

ber with growth) ; pectoral-fin rays humera l process
length - 10 . l ; ana l-fin rays l 6( 1) ; caudal pedun
cle length depth gi l l rakers

vertebrae 19 pedun

cular vertebrae l 6 (5 ) . Co lor i n l i fe overa l l dark brown

with pa le abdomen , large regu larly Spaced cream -co lored marks
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on nape and side of body , and a cream -co lored m i dlatera l st reak

ex tending length ofbody . Co lo r pat tern genera l ly Sim i lar to that

ofB. macrop terus but nape mark genera l ly narrower and fa i l ing

to meet dorsal ly .

There are numerous Sl ight d ifferences between B. micranoa
’

as

and B. macrop terus. I n addi t ion to those a l ready no ted , at com

parable si zes the dorsa l and pectoral -fin spines are sl ight ly long

er and genera l l y have 2— 3 more serrae i n B. macrop terus; eye

and mou th tend to be sl ight ly larger
,
body sl igh t ly wi der .

The th ree largest specimens, — 12 5 mm , are fu l ly ma ture
ma les. These have an elongate gen i ta l papi l la , length 12 5

and ripe testes with dozens ofvi l lus- l i ke project ions up to 5 mm

long . I n a l l o t her specimens gonads weakly developed and sex

not determ ined .

ETYMOLOGv .

— The name micranodas (G reek) refers to the

sma l l Si ze and vi rtua l ly tooth less j aws of th is species.

Bagroides B leeker , 185 1

Bag roides B leeker. 185 1111204 ( t ype spec ies Bagroides melap teras B leeker. 185 1 ,
by monotypy) .

DIAGNOSIs .

— Bagroides diflers from a l l o t her bagrids except

Bagrichthys i n having serrae on dorsal -fin spi ne ret rorse rather

than antrorse or absent ; i t d iffers from Bagrichthys i n having

fewer vertebrae; humera l process very large and broad-based ; a

re lat ivel y sma l l adipose fin pa rt ly free from body posteriorly ,
and a great l y en larged ova l -shaped vomeri ne too th patch wi th

mo lari fo rm rather than con ica l teet h . Dorsa l and pectora l sp ines

very stou t , and heavi ly serrate; occip i ta l process and predorsa l

p late very St rong and in contact : ana l-fin rays 19—20 ; vertebrae

18+2 1 —4 0,
peduncu lar vertebrae 9— 10 (Bagrichthys wi th

43—4 8 to ta l and 13—20 peduncu lar vertebrae) .

Jayaram ( 1968) p laced Leiocassis hirsatas Herre, 1934 (type

loca l i ty Wuchow
,
Kwangsi province) i n th is otherwise mono

typ ic genus. I have compared the 230 mm paratype (CAS-SU

13885) (same spec imen exam i ned by Jayaram ) di rect ly wi th a

23 5 mm Kapuas specimen ofB. melap teras (CAS 493 70) and

conclude t hey are not congeneri c . Leiocassis hirsatas differs from

Bagroides i n having head much broader anteriorly , wi th a wide,
broad ly rounded snou t , rela t iv el y wide mou th and in terorbi ta l

space; predo rsa l profi le gent ly concave rather than gent ly con
v ex; posterior margin ofun i ted branch iostega l membranes wi th

a re la t ivel y st rong med ian indentat ion ; vomeri ne teeth in a

strongly arched band ; dorsa l and pectora l-fin spines re lat ive l y

slender ; serrae of dorsa l-fin spine rela t ivel y weak (as i f wo rn)
and antrorse ra ther than st rong and retro rse ; humera l process

narrow based ; serrae of pectora l-fin Spi ne much sma l ler and

probably more t han twice as numerous; adipose fin longer, wi t h

much more extensi ve t h ickened po rt ion anteri orly ; ana l -fin rays

2 3 (first 4 raysm i nu te) ; vertebrae 17 I tentat ive l y refer

Herre
’

s species to Leiocassis.

Bagroides melapterus B leeker, 185 1

Bagroides melap teras B leeker. ( t y pe loca l i t y Bandjermassing, i n flu
v i is) .

Bagroides melanopterus B leeker , 1852bz4 13 (unwa rran ted spe l l i ng change) .

MATER IAL EXAM INED.— Western Borneo : Kapuas 1976 - 19 , 4 : —250 mm
(CAS 493 70 ,MZB358 1 .USNM 230277 ) ; Kapuas 1976 mm (MZB

D ISTR IBUT ION .

— Suma l l‘a (Palem bang , Kwantan R . , I ndra~

giri
,
Djambi) . Bo rneo (Sambas, Kapuas, Ba ri to , Kahajan) . We
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TABLE 5 . M ER I ST IC CHARACTERS OF SOME SUNDA LAND LEIOCASSIS. For defi n i t ion of ve rtebra l coun ts see p . 22 .

G i l l rakers Ana l -fin rays Pec tora l-fin rays Vert ebrae

14—15 14- l 6 + 17

12—13 17+ l 8=3 5(3 )

15—17

16—18 17— 18 16

ber and de Beaufo rt give Raj ang R . , but the basis

for th is record i s unknown .

Leiocassis B leeker , 1858

Leiocassis B leeker , 18580 59 , 139 ( t y pe spec ies Bag ras poecilop teras Va lenc ien nes
in Cuv ier and Va lenc ien nes, 1839 . by subsequen t des igna t ion ofBleeker, 1862

Liocassis Gun ther , 1864 16 5 (unwarran ted spe l l i ng emendat ion ) .
2 Pseadomystas Jayaram . 1968z359 ( t y pe spec ies Bag ras sienomas Va lenc ien nes
in Cuv ier and Valenc ien nes, 1839. by ori g i na l des i gnat ion : descri bed as subgenus
ofLeiocassis) .

A l though Jayaram ( 1968) reviewed Leiocassis, his work is

based ma in ly on a survey of the l i terature. The on ly compre

hensiv e rev ision of the genus i s tha t by Regan based on

relat ivel y few specimens and comprisi ng rela t i vel y brief de
scriptions wi thou t figu res. Several species have been desc ribed

subsequent to Regan , but i t is c lear from exam i nat ion ofmu

seum co l lect ions that addi t ional species remai n undescribed .

I t seems l i ke l y that the numerous spec ies present ly inc luded

in Leiocassis are of diverse phy let i c re la t ionsh ips po l y

phylet i c) . Jayaram ( 1968) div ided Leiocassis i n to two subgenera ,
Leiocassis and Pseudomystas . W i t h in Pseudomystas he recog

niz ed two groups, the
“
Ieiacanthas comp lex

”
with leiacanthus,

siamensis, and bicolor, and the stenomas complex wi th sten

omas, vaillanti, inorna las. mahakamensis, fuscas, moeschii,
breviceps, and robustas. The leiacanthas group ,

” with on ly three

species, may be natura l , but the stenomas comp lex
” appears

to be very d iverse and probably po l yphylet i c . Jayaram ( 1968:

3 59) remarked of t h is group that the species resemble those of

the genus Mystus. I have mysel f noted the superficia l resem

blance ofL . stenomas, L . mahakamensis, and L . cf. fuscas to
Mystus (or Hemibagras) and am i nc l ined to be l ieve i t may in

dicate a t rue rela t ionsh ip . I n L . cf.fuscas and L. mahakamensis

the branch iostega l membranes of the left and right sides are

st rongly overlapping (as i n Mystus) whereas i n a l l members of

the subgenus Leiocassis and leiacanthas complex of Pseudo

mystas, so far as I have been able to determ i ne , they are non

overlapping .

Merist i c characters of some Sundaland Leiocassis are given

i n Table 5 .

F IGURE 90 . Leiocassis a rma tus. Kapuas 1976 -39, 24 8 male (CAS
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F IGURE 92 . Leiocassis myersi, Kapuas Above. mm (MZB 3588, ho lo t ype) ; m idd le and be low ,
mm (CAS 493 75 , para ty pe) .

PARA TYPEs.
— CAS 4937 5 MNHN 1982 - 703 MZB 3 589 USNM

230280 9 : 38 9- 878 mm . same co l lec t ion as ho lo t y pe '

, BMNH 19823 29 15 3

154 MZB 3 590 RMNH 28885 4 : mm
,
Sunga i Seriang , a

t r i buta ry to Sungai Pa l i n , Kapuas basi n . 3 7 km W of Pu tuss i bau (Kapuas 1976
MZB 3 59 1 , mm , Sungai Gen tu , near where i t flows i n to Kapuas ma i n

st ream . 5 5 km NE of S i n tang (Kapuas 1976

D IAGNOS IS .

— A Leiocassis wi th a rela t i ve ly broad ,
moderatel y

depressed head ; do rsal surface of cran ium rugose, exposed or

covered on ly by a th i n layer ofSk in wh ich may be easi ly abraded
ofl ; pores of cepha l i c laterosensory cana ls rela t i ve ly large and

h igh ly v isible due to depigmented rims; adipose fin elongate and



ROBERTS— WESTERN BORNEO F ISHES

F IGURE 93 .

relat ively low, ex tending posteri or ly onto anterior po rt ion of

ridge formed by upper procu rrent caudal-fin rays (i n all other

Leiocassis exam i ned adipose fin term inates posterior ly di rect ly

on dorsal surface of t runk or cauda l peduncle) ; gi l l rakers 16

18; anal-fin rays 17— 18; caudal-fin rays — 17 ; v er

tebrae l 6— l 7+26 - 44 ; co lor in l i fe blu ish—black ; Side of

body wi t h a th in pa le orwhi te m i d lateral St reak , two horizon ta l ly

e longate pa le or wh i te oval spo ts above m id la tera l streak and

three sim i lar oval Spo ts below it ; sma l l pa le marks at origi n and

term i nat ion of dorsa l fin
, but dorsum withou t pa le transverse

bands; rayed fins overa l l pa le but with one or two dark t ransverse

bands; adipose fin b lack wi th pa le edges or margi na l spots.

The fo l lowing observa t ions are based on the mm ho

lotype and four paratypes mm : head length

gi l l cover e longate, ex tending posteri orly to above m idd le of

humera l sp ine; snout broadly rounded , length eye
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5 mm

Leiocassis vaillanti
'

. Kapuas. 107 mm (RMNH 7840 , ho lo t ype ; left , after Va i l lan t l 9o2 :6 1) .

wi thout free orbi ta l rim , horizonta l d iameter 290 mou th

width in tero rbi ta l space broad , sl igh t ly concave, width

13 5 occip i ta l crest and predorsa l p late rugose and mod

erately elongate, of equa l length and sim i lar shape, and nearly

or qu i te meet ing each other ; predorsa l p la te length 16 0

body depth and width barbe ls th i n
,
moderate l y

e longate ; nasa l barbe l extendi ng posteriorl y wel l beyond eye,

max i l la ry barbel ex tendi ng a lmost to or sl ight ly beyond

base of pectora l-fin Sp ine, outer and inner menta l bar

be ls respect ively and dorsa l -fin Spine mod

erately e longate
,

—6 . l ; adipose-fin base length and

height 164 —20 9 ; pectora l -fin spine length pectora l ser

rae 1 1— 16 (i ncreasi ng in number wi th growth ) ; pectora l -fin rays

7 ; humera l process rugose, moderate l y elongate, su

praclav icular Spine we l l dev e loped ,
po i n ted dista l ly ; pelv ic fin

large
,
ex tending posteriorly to ana l-fin origin , length

F IGURE 94 . Leiocassis Sp . undet . Kapuas, mm (MNHN 189 1
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pelv ic-fin rays 6 ; cauda l fin moderatel y forked , wi th po i nted

lobes, upper sl ight ly longer than lower .

D ISTR IBUT ION — Known on ly from Kapuas.

ETYMOLOGY .

— Th is Species is named in honor of Professor

George S . Myers, my teacher i n ich thyo logy and h imse l f a stu

den t ofAsia n fishes.

Leiocassis vaillanti Regan , 19 13

(F i gure 93 )

Leiocassis moeschi
'

i Va i l lan t l 902 :6 1 (non Boulenger.
Leiocassis trail/anti Regan , 19 13 2549 ( t ype local i t y em bouchure du Raoun , Kapuas
basi n ) .

MATER IAL EXAM INED .

— Westem Borneo: Kapuas bas i n , em bouchure du Raoun.

107 mm (RMNH 7840 , ho lo t ype) .

Leiocassis vaillan ti is known on ly from a desc ript ion and

figures by Va i l lant ( l 902 :6 1—6 3 , fig . 8, who iden ti fied i t as

L . moeschii Boulenger, and a very b rief desc ri pt ion by Regan

who recogn ized i t as a new species, ofa s ingle specimen
from the Kapuas basi n . I n add i t ion to reproducing Vai l lan t

’

s

figures I give an i l lustrat ion of the ora l den t i t ion .

This spec ies has dorsa l surface of head consist i ng ma in ly of

exposed ,
rugose or granu l ated bone . As noted by Regan , the

“
supraclavicu lar bone lacks the posterior

spinous project ion characterist ic of L . moeschii and is i n fact

strongly concave where the Spine wou ld be; th is cond i t ion i s

accurate ly i l lust rated in Vai l lan t
’

s figures. The anterior margin

of the exposed bony head sh ield l ies far posterio r to the leve l

of the eyes, whereas i n L . in oeschii i t is cont inued anteriorly as

a pai r ofe longate project ions ex tending i n front of the eyes. L .

va illanzi a lso has a broader , less po i n ted snout , a wider mou th ,

and a more elongate body than L . moeschii; gi l l rakers 3

pectora l Sp ine wi th 16 st rong serrae; pectora l -fin rays 8; pe lv i c

6 ; ana l 16 .

Leiocassis sp . undet .

(F i gu re 94 )

Leiocassis slenomas Va i l lan t . 189 3 t73 (non Va lenc ien nes in Cuv ier and Valen
ciennes. 1839 : Kn apei. Kapuas basi n ).

MATER IAL EXAM INED .

— Westem Borneo : Kapuas bas i n . Kn apei, mm
(MNHN 189 1-47 5 . spec imen iden t i fied as L . swim/nus by Va i l lan t ) . The fo l lowi ng
add i t iona l lo t ofKapuas spec imens, exam i ned briefl y and not d i rec t l y com pared
wi t h the preced i ng spec imen . may a lso be the same Spec ies: RMNH 783 7 . 12 :

20 0—70 7 mm . S i n tang .

M ystus Scopo l i , 1777

.

‘
l l t ’sl as Scopo l i , 17 7 7 z4 5 1 ( t y pe spec ies undeterm i ned ; for d iscussion see Jayaram

MacronesDumeril , l 856 z484 ( t ype spec iesBag ras lama rii Va lenc iennes in Cuv ier
and Va lenc ien nes, 1839 ; preoccup ied by Macrones Newman , 184 1 , Co leoptera) .

Her-n ibagras B leeker , 186 2 ( t ype spec ies Bag ras nemaras Va lenc ien nes
in Cuv ier and Va lenc ien nes, 1839 , by ori g i na l des i gnat ion ) .

Aspidobag ras B leeker , 1862 ( type spec ies Bag ras ga lio Ham i l ton -Buc hanan ,
1823 , by ori g i na l desi gnat ion and monotypy) .

l lypsc/obagras B leeker. 186 2—6 3 : 10 . 57 ( t ype spec ies Bag ras macronema B leeker,
1846=Bag ras i zig riceps Va lenc iennes in Cuv ier and Va lenc iennes. 1839 . by
o ri gi na l desi gnat ion ).

Helerobagrus B leeker , ( type spec iesHc lci'obagras bocoarti B leeker, 1864.

by or i gi na l desi gnat ion and monotypy) . See d iscussion under Mystus n igriceps.

Aoria Jo rdan , l 9 l 9 :34 1 (subst i tu te name for Il l acrones Dumeri l, 1856 ; preoccu

pied by Aoria Ba l y . 186 3 . Co leoptera).
.S
‘

pera ta Ho l l y , (subst i tu te name for Aoria Jordan , 19 19. and t herefore

CALIFORN IA ACADEMY OF SC IENCES

wi t h same t y pe Spec ies: Ho l l y ’s des i gna t ion of Silu rus vil latas B loch as t ype
spec ies is i n val id) .

Aorichthys Wu, 19391 13 1 (subst i tute name for Aoria Jo rdan ,
Macrom

'

chlhys Wh i te and Moy
-Thomas. (subst i tu te name for Aoria

Jordan .

Mystus Scopo l i , 1777 is a tradi t ional or catch-a l l genu s (re

v iv ed by Fowler 1928: 105 to replace the preoccup ied trad i t ional

genus Macrones Dumeril , 1856 ) to wh ich approx imate l y 30

re la t i ve l y genera l i zed A sian bagri d species are assigned .

The nomencla tura l h isto ry ofMystus is extreme l y compl i

cated and requ i res further study before Jayaram
’

s conclusions

concern ing its type species can be accepted .

Some species ofMystus M . nemurus, type species of

Hemibagras B leeker) are superfic ia l ly ex treme ly sim i lar to the

genus Bag ras ( type species Silurus docmak FOrskal , This

A fri can genus comprises about e igh t Species wh ich are mor

phologically rela t ivel y sim i la r . They differ from Mystas i n hav

ing 8— 1 1 dorsa l-fin rays rather than the genera l i zed number (for

catfishes) of 7 .

B leeker ( 186 2—6 3 ) i n characterist i ca l l y bo ld fash ion ,
divided

Macrones or M vstas i nto four genera , but these are not recog

n iz ed here pending fu rther Study of thei r mo rpho logy and de

term i nat ion of the type Species ofMystus Scopo l i , 1777 .

M ystus micracan thus (B leeker, 1846)

Bag ras micracamhas B leeker. 1846a : 15 1 ( t ype local i t y Batav ia, i n fluv rrs) .
Hypselobagras micracant/zus B leeker , 1862
Mucrones micracamltas Gun t her ,
Mystus n

-

ticracanthas Fowle r, l 934h:94 .

MATER IAL EXAM I NED .

— Ma lay Pen i nsu la: Perak , Te lok A nson . 132 mm (CAS
SU Ma lacca mm (CAS-SU Johore. Mawai , mm (CAS
SU Johore . Sunge i Kayu . 105 mm (CAS-SU S i ngapore. 2 :

1 13 mm (CAS 5 3308. CAS-SU Sumat ra : Padang, 106 mm (CAS-SU
I ndragi r i R i ver , 1 12 mm (ZMA Batang Hari , 6 : mm

(ZMA Gunung Sahilan , 4 : mm (ZMA Lam pong,
107 mm (RMNH Moesi R i ver at Moera Kl i ng i , 8: 40 7— 102 mm (UMMZ
15 5 689 , 15 57 13 Bo rneo: Kapuas 1976 mm (MZB Kapuas 1976
16 . mm (MZB Kapuas 1976 - 17 . 2 : 40 4—82 0 mm (BMNH

19823 29 15 5 . MZB Kapuas 1976 - 19 . 3 : 62 7—68 0 (CAS 49376 , MZB

Kapuas 1976 -32 , 4 : mm (FMNH 94238, MZB Kapuas
1976 -3 3 . 5 : mm (MZB 3 597 . USNM Kapuas 1976 -36 .

mm (MZB Kapuas 1976-3 7 , 5 : 7 3 8—89 5 mm (CAS 49377 , MZB 3599.

RMNH Kapuas 1976-39 mm (MZB Kapuas 1976 -42 . 2 :

mm (KUMF 2857 , MZB Kapuas 1976 -43 . mm (MZB
Kapuas 1976-44 . mm (MZB Kapuas 1976-5 1, 3 :

mm (MZB 3604 . UMMZ Java: Batav ia , 106 mm ,
B leeker co l lec t ion

(RMNH 15847 , neo t ype) ; Krawang , 1 1 1 mm (RMNH B ran tas R i ver ,
mm (RMNH no prec ise loca l i t y , 2 : 10 1— 120 mm (RMNH 2948.

B leeker co l lec t ion . no local i t y : 27 : 62 7—122 mm (RMNH

D IAGNOS IS .

— M vstas micracanlhas is a narrow-headed , mod

erately large-eyed species with a very long adipose fin and very

long barbe ls . In these respects i t agrees with M . n ig riceps, but

is less elongate, with a sho rter crania l fontane l a nd difleren t

co lorat ion . Max i l la ry barbel ex tending posteriorly to or beyond

end of caudal fin ; ou ter menta l barbel ex tending posteri orly to

origin ofpe lv ic fin . Co lor in l i fe overa l l brownish . A rea overly ing

ent i re tympanum moderately darkened , and cauda l peduncle

with a la rge,
t riangu la r m idpeduncu lar spo t , these two moder

ate l y darkened areas not ou t l i ned or otherwise i n tensified by

pal l id or whi te cont iguous areas.

DES IGNAT ION AND DESCR IPT ION OF NEOTYPE .

— B leeker did

not speci fica l ly ment ion any Specimen(s) ut i l i zed i n the ori gina l

descript ion ofM . m icracanthas . T he RMNH possesses a Si ngle
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Bag ras Sieboldii B leeker , 1846a z l 5 5 ( t ype loca l i t y Batav ia. i n fluv iis) .
T’Macrones bongan Popia. ( t y pe loca l i t y le Bongan =Kapuas basi n ) .
See be low .

.
ll l acronesplam

'

ceps Va i l lan t , 2 0 , 23 (S i bau . Raoen ,
Kapuas bas i n ; B loeoe.

upper Mahakam ) .
M ystus nama ras Fowler , l 934l> z95 .

.

fl lyslas johorensis Herre. 1940a : 13 ( t y pe loca l i t y Sunga i Kayu , 16 m i les nort h of
Ko ta T i nggi , Jo ho re ) . See be low .

Mystus pa /iangcnsis Herre. 1940ct : 14 ( t ype local i t y Sunga i Garam , near Karak ,
Pahang) . See be low .

?
.l lacr0 i i€s (Hem ibag ras )filamcmus Fang and Chaux in Chaux and Fang , 1949 :
200 ( t y pe loca l i t y Cambodge ).

MATER IAL EXAM INED .
— Tha i land . Chan tabun , Kao Sabap. 194 mm (CAS-SU

Ma lay Pen i nsu la: Pahang . Sunga i Garam near Karak . 196 mm (CAS-SU
33025 .

ho lo t ype M . pa/ia i igcnsis): Perak , Te lok Anso n . 2 : mm (CAS
SU Perak . Chan ra Dam . 2: 2 16- 23 1 mm (CAS-SU Perak , Buk i t
Merah , 3 : — 16 1 mm (CAS-SU 30997 , Kuala Lum pur , Se lango r , 3 :
833 — 143 mm (CAS-SU 3 27 1 Ma lacca , LakeCh i n Ch i n . 2 : 668 —95 6 mm (CAS
SU Johore. Sunge i Kayu , 208 mm (CAS-SU 3 3026 , ho lo t y pe M . johor
ensis ): Johore. Sunge i Kayu,

200 mm (CAS-SU Johore . Ko ta T i ngg i , 140
mm (CAS-SU Joho re . A yer H i tam . 1 13 mm (CAS-SU S i ngapo re ,

147 mm (CAS-SU Weste rn Borneo : Kapuas 1976 -6 ,
4 : 106- 192 mm

(BMNH l 982 . 3 .29 . 156—1 58, MZB Kapuas 1976 - 15 . 2 : 20 6 mm
(CAS 49378 , MZB Kapuas 1976 - 16 . 5 : - 168 mm (CAS 49379 , MZB

3607 , ROM Kapuas 1976 - 17 . 2 : 80 4—86 5 mm (FMNH 94239. MZB

Kapuas 1976 -2 1. mm (MZB Kapuas 1976 -24 , 2 : —123

mm (IRSNB 19 74 7 , MZB Kapuas 1976 -25 , 1 1: 498 —188 mm (MNHN
1982 -704 . MZB 36 1 1 . RMNH Kapuas 19 76 -2 7 . 5 : mm (MZB
36 12 . USNM Kapuas 1976 -28. 2 : mm (MZB 36 13 . ZMA

Kapuas 1976 -29 . mm (MZB Kapuas 1976 -30, 6 : 40 9—56 9
mnt (CAS 49380 , MZB Kapuas 1976 -42 . mm (MZB Kapuas
1976 -46 ,

mm (MZB Kapuas basi n . Nanga Raoen . 14 5 mm (RMNH
Kapuas bas i n . S i bau . mm (RMNH Eastern Borneo: Mahakam

bas i n . B loeoe . 2 : 6 3 1- 84 5 mm (RMNH

D IAGNOS IS .

— M i-'stas nemaras (type Species of Hemibagras

B leeker , 1862) has a broad , flat head ; modera te ly la rge eyes ;
wide i nterorbi tal space: cran ium moderate ly rugose dorsa l l y ;
crania l fontanel extendi ng we l l i n to posteri or ha lf of supraoc

cipital bone . a lmost to base ofsupraoccip i ta l crest ; supraoccipi

tal crest extending posteriorly a lmost to predorsa l bone , barbe l s

long , maxi l la ry barbe l ex tend i ng posteriorl y a lmost to

ana l-fin origin to somewhat beyond i t ; ad ipose fin large but

sho rt , origi nat ing far posterior to dorsa l fin , wi th its dorsopos

terior margi n dist i nct ly rounded and its base i nc ised posteriorly ;
upper cauda l-fin lobe often wi th a short fi lamen tous ex tension ;
co lor i n l i fe overa l l dark brown ,

wi th a we l l defined , dark , t h i n

midaxial st reak ex tending length of body (absent in a l l o ther

Mystus) ; branch iostega l rays 1 1— 13 ; gi l l rakers 3 — l 4= 13

19 ; vertebrae 22 —4 5 .

T he th in , dark m idaxial st reak ,
probably a lways present in

fresh Specimens. juveni le as wel l as adu l t , apparent l y occurs

on ly in th is species among fifl ’sl l ls. This o therwise d iagnost i c

character may fade enti re l y after long periods i n preservat ive .

I have exam ined the ho lotypes (wh ich are a lso the on ly repo rted

specimens) ofM . pa liange i zsis and .M . johorensis; bot h have an

ob v ious m idaxial st reak and agree i n a l l respects wi th M . ne

maras.

REMARKS ON RELATED SPECIES — Mystus nemaras seems

close ly re l ated to M . p lan iceps andM . baramensis (Regan

Myslas baramensis is known on ly from nort hern Borneo , where

i t occurs sympat ri ca l ly wit h M . nemaras (see I nger and Ch in

1962 : 138— 14 1 , 202 As no ted by Inger and Ch i n , M . bar

ame i zsis diflers from M . nei ii aras i n co lorat ion , adipose-fin shape,
and gi l l raker counts. M . baramensis has no m idaxial st reak . Its

ad ipose-fin base is more elongate .

CALIFORN IA ACADEMY OF SC IENCES

D IAGNOS IS — M . nig riceps is readi ly d ist i ngu ished from other

G i l l rakers v a ry considerably i n bo th species, but genera l ly

are more numerous i n M . baramensis (see Table 7 and d iscus
sion in Inger and Ch in Fi na l l y

,
hav ing exam i ned severa l

lo ts of bo t h species , I find M . baramensis sl igh t ly Stockier and

less elongate, with a short er or stouter caudal peduncle , and wi th
its cran ia l roof more covered wi th Sk in and less rugose. The

la rgest reported specimen ofM . baramensis is on ly 172 mm

standard length ( Inger and Ch in whereas M . nemurus

has been report ed to 3 50 mm (to ta l length?) (Weber and de

Beaufo rt l 9 13 z342) . Thu s M . baramensis may be a sma l ler

species, a l though l im i ted data avai lable (Table 7) ind icate th is
is not reflected by marked decrease i n vertebra l number .

Mystus p laniceps (Valenciennes in Cuvier and Valenciennes ,
type loca l i ty Java , i s s im i lar to M . nemaras but differs

in hav ing short er barbe ls, sl igh t ly Shorter snou t , broader i n ter

orbi ta l space, less rugose dorsa l su rface ofcranium , supraoccipi

tal process rela t i ve l y short (separated from predo rsa l p late by a

d istance equa l to abou t twice eye diameter, v s. usua l ly less t han

one eye diameter in M . nemurus) , possi b ly a pa le rather than

dark midaxial st reak , and more vertebrae . G i l l rakers 16—17 .

Vertebrae 46—49 (Table

M yslasp laniceps probably does not occur in Borneo,
a l though

i t has been reported from no rthern Borneo by Boulenger ( 1894 :
24 7 ) and Inger and Ch in from western Borneo by

Va i l lant ( l 893 :38; and from eastern Borneo by

Va i l lan t I have exam i ned the Specimens repo rted

upon by Vai l lan t ( 1902 ) (RMNH 7827—29) and reidentified them

as M . nemurus. I have a lso exam ined some of the specimens

stud ied by Inger and Ch in ( 1962 ) (FMNH 68064 , 68092

These specimens, from the Rejang basi n , difler from M . p lan

iceps from Bu i tenzorg , Java (CAS-SU 2050 5 ) and are un l i ke

ot her Bornean specimens ofMystus exam i ned by me.

D ISTR IBUT ION .

— M i -
'
stas nemaras is common and wide ly dis

t ribu ted in Tha i land (Sm i th l 94 5 : 386 ) , Ma lay Peni nsu la , Su

matra , Borneo , and Java . I t apparent ly occurs i n a lmost every

river basi n i n Bo rneo (Weber and de Beaufo rt 19 13 2342 ; I nger

and Ch in

M ystus n igriceps (Valenciennes, 1839)

Bag ras nig riceps Valenc ien nes in Cuv ier and Valenc ien nes, 183914 12 ( t y pe local i t y
Java )

Bag ras macronwnas B leeker , 1846a : 150 ( t y pe loca l i t y Batav ia , i n fluv rts) .
Bag ras Singaringan B leeke r. 1846a : 150 ( t ype loca l i t y Batav ia, i n fluv iis) .
Bag ras herei'aras B leeker , l 846a : 1 5 1 ( t ype loca l i t y Batav ia, i n fluv iis) .
Hypsc/nbagras macronema B leeker. 1862
.l l acrones n igriceps G iln ther,

Hypse/obagras nigriceps Fowler.
Mystus nigriceps Fowler , 193 50 194 .

Mystus ca t
-
asias Sm i t h , ( i n part ) .

Macrones ca vasias v on Ma rtens, (Kapuas, Danau Sriang) .

MATER IAL EXAM INED .
— Ma lay Pen i nsu la : Malacca 3 : mm (CAS-SU

3099 5 ) ; Pera1"near Sauk . 125 mm (CAS-SU Perak . Chandra dam , 2 : 190

198 mm (CAS-SU Johore , A yer H i tam . mm (CAS-SU Pa

hang 2 ' 1 1 1—132 mm (CAS-SU S i ngapore , mm (CAS West
ern Borneo : Kapuas 1976-8 , 12 : — 152 mm (BMNH 198 2 — 160 , CAS
4938 1 . FMNH 94240 . MNHN 1982-705 . MZB Kapuas 1976 - 19, 2 : 1 12
133 mm (MZB 36 19 , RMNH Kapuas 1976 -20 . 3 : 109- 1 19 mm (MZB
36 20 . UMMZ Kapuas 1976 -3 3 . 105 mm (MZB Kapuas 1976
34 , 1 17 mm (MZB Kapuas 1976 -43 . mm (MZB Kapuas 1976
44 , 4 : 1 12—127 mm (M2 8 3624 . USNM Java: Bu i ten z org, 16 1 mm
(CAS-SU
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TABLE 7 . FREQU ENCI ES OF G ILL RAKER AND VERTEBRAL COUNTS IN M YSTUS NEMURUS AND R ELATED SPECI ES .

G i l l rakers

13 14 15 16 17 18

Myslas baramensis

No rt heast Borneo

Kab i l i R . (CAS-SU 327 1 1 , - 13 ,

- 19)

Sibugal R . (CAS-SU 33 738)
Sandakan ( I nger and Ch i n , 196 2)
Ka labakan ( I nger and Ch i n , 1962)

Mystus nemurus

Tha i land
Kao Sabap

S i ngara

Ma lay Pen i nsu la

Pahang (ho lo t ype pa'hangensis)
Te lo k Anson
Buk i t Merah
Chandra Dam
Ma lacca
Kua la Lum pu r
Joho re (ho lo t ypejohorensis)
S i ngapore

Weste rn Bo rneo

Kapuas 1976 - 16
Kapuas 1976-30

Mystus p lan iceps

Java

Bu i ten z org

Mystas c f. p lam
'

ceps

Sarawak

Rejang R . (FMNH 68092 )

Mystas i n theMa lay Peninsu la and I ndonesia by its long adipose

fin cont iguous wi th the dorsa l fin (ori gin of adipose fin a t a

distance from dorsal fin in o ther species) . Barbe ls very long,
max i l lary barbe l somet imes ex tending to or beyond cauda l fin .

Branch iostega l rays 7—8. G i l l rakers 2 1—25 . Vertebrae 4 1- 44

(Table
Sm i t h treated M . n igriceps as a junior synonym of

M . cavasias (Ham i l ton -Buchanan , Wh i le the two species

are morpho logica l l y ex tremel y sim i lar and undoubtedly c losel y

related ,
I agree with B leeker and with Weber and de Beaufo rt

( 19 132338) t hat they are dist i nct . The most obvious difference

i nvo lves co lorat ion . Bo rnean and apparent ly Ma laysian speci

mens are uni fo rm l y dark brownish in l i fe, withou t dist inct marks

on body . Specimens from Nepa l are greyish in l i fe, with a more

or less we l l defined m id latera l longi tudina l stri pe , somet imes

also a lesswe l l defined or more diffuse longi tud ina l St ri pe ventra l

to the m id la tera l st ripe ,
and a dark humera l Spot emphasized

by a whi te or pale area a long its ventra l margi n . T he longi tudina l

St ripes tend to fade but not the humera l spo t even in very old

preserved specimens. Such co lorat ion , longi tudina l stri pes and

a humera l spo t ou t l i ned by pale or wh i te areas, is characteri st ic

of severa l I nd ian species but does not occur i n any Ma laysi an

or Indonesian spec ies. Most of these I ndian Species have no

obvious c lose re lat ives i n Ma laysia and I ndonesia , but M . cd

vasias const i tu tes an except ion .

Mystus nigriceps and M . cavasias genera l l y can a lso be dis

tinguished by gi l l raker coun ts (Tab le M . nigriceps from the

19

Vertebrae

20 2 1 22 23 24 43 44 4 5 46 47

Ma lay Peni nsu la and Kapuas have 22—25 rakers whi le most M .

ca vasias exam ined fromPak istan , Nepa l , India , Sri Lanka , and

Thai land have only 1 5—2 1 . This genera l ly clear-cut difference

i n gi l l raker coun ts is comp l icated however by samp les from

Bombay and Burma . The Bombay Specimens (CAS-SU 3 5854 ,

8 : 54 3—89 7 mm ,
Deo la l i , Bombay Presidency) have 20—24

rakers. These specimens, al t hough somewhat faded , exhibi t the

typ ica l co lo rat ion ofM . cavasz
'

as and do no t seem to difler except

i n gi l l raker counts from other samp les of that species. T he

Burmese specimens, on the other hand , are rather d ist i nct ive

and may possi bl y represent a Species d ist i nct from ei ther M .

cavasias or M . nigriceps.

The bagrid Heterobag ras bocoarti, characteri zed by an en

larged dorsa l fin wi th an ex tremel y elongate non - serra te Sp ine,
has been recogn ized as a val i d genus and spec ies si nce its ori gina l

descript ion by B leeker B leeker made the fo l lowing state

men t abou t the rela t ionsh ips ofHeterobagras:
“
Ce type nouveau

t ient le m i l ieu entre les genresHypselobagras [type- SpeciesMys

Ias n igriceps], Pseudobagricht/rys et Bagrichthys . S i l
’

on voyai t

que la tete, on n
’

hésiterait pas de le rapporter au Hypselobagras.

S i
, au contra i re,

l
’

on me tenai t compte du dos et des nageo i res

dorsa les, on ne pourra i t manquer d
’

y vo i r un Bagrichthys [type

and on ly inc luded species B. hypselop teras]. Et Si l
’

on n
’

en oh

serva i t que la mo i t ié posteri eure du corps, tous les Silurologistes

y verra ien t umPseudobag richthys . Resemblance between Het

erobagras bocoarti and Bagrichthys ( inc lud i ng Pseudobag

richthys) is in my opin ion ent i re ly superficia l . A host of Spe
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TABLE 8 . M )
’

STUS NIGRICEPS AND CLOSELY R ELATED S PECI ES . Frequenc ies of gi l l rakers and vertebrae.

Mystus nigriceps

Pahang, CAS-SU 30998

Te lok A nson . CAS-SU 30994
Pe rak . Sauk , CAS-SU 32720
Perak . Chand ra , CAS-SU 30992
Ma lacca , CAS~SU 30995
A yer H i tam . CAS-SU 30993
Ko ta T i ngg i . CAS~SU 3934 1
Kapuas. CAS 4938 1
Bu i ten z o rg , CAS-SU 20492

cializ ed characters ofBagrichthys i ncluding severa l modificat ions

of the ax ia l ske leton , we l l developed retrorse dorsa l-fin spi ne

serrae
,
convo lu ted and papi l lose barbels, and Leiocassis- l ike

co lora t ion are absen t in Heterobagras . On the o ther hand , d i rect

comparison ofSpecimens ofHeterobagras and Mystas n igriceps

revea l they are ex treme l y Sim i l ar i n vi rtua l ly every respect ex

cept Si ze of the dorsa l fin and its e longate sp ine . I consider

Heterobagras bocoarti a val id species congene ri c wi th Mystus

(or Hypse/obag ras) n igriceps. For merist ic data on M . bocoarti

see Table 8. T he species occurs i n the Chao Phrya and Mekong .

D ISTR IBUT ION .

— M . nig riceps is very wide ly d ist ri bu ted in the

Ma lay Peninsu la , Sumatra , Bo rneo. Java ; i t may a lso occur i n

Thai land
,
but the few Thai specimens exam i ned by me seem

to be M . cavasias .

Popta ( 1906) descri bed fiv e new species and a new va riety of

A'Iacrones (=Mj from the Kapuas and Mahakam basi ns.

Weber and de Beau fo rt exam i ned the type spec imens

of these taxa and placed them all i n the synonymy ofM . ne

maras , but the type materi a l shou l d be more carefu l ly re-ex

am ined and compared with specimens of o ther species. 1 ten

tativ ely place on ly M . bongan as a synonym ofM . nemurus.

Popta
’

s o ther new species. M . howong , M . ha, and M . kajan ,

a l l from the Mahakam basi n , may be synonyms ofM . ba ra

mensis (Regan desc ribed from the Baram R i ver, Sarawak .

Mystus baramensz
'

s resembles M . nemurus but is less elongate,

Vertebrae

4 3 44

with a much shorter snout and a sl i gh t ly sho rter or deeper cauda l

pedunc le, head much broader and covered wi th smoot h skin

(rather than relat i ve l y exposed and rugose dorsa l ly , at least i n

larger specimens) .

M ystus olyroides new species

(F i gures 95 , 96 )

HOLOTYPE . — MZB 36 25 . 15 5 mm fema le w i t h r i pen i ng ovar ies. S i n tang Market ,
J u l y 1976 (Kapuas 1976 repo rted l y caugh t i n Sunga i Kebian (see Kapuas
1976

PARATYPE.— CAS 49382 . 202 mm mature male wi t h we l l deve loped testes and
moderate l y e longate gen i ta l papi l la. obta i ned wi t h ho lo t ype .

D IAGNOS IS — A very e longate Mystus wi th a Sho rt flat head ;
sma l l eyes; very long barbe ls; very short and weak dorsa l spine;
very long adipose fin ; cauda l fin wi th upper lobe e longate and

lanceo late ,
lower lobe rounded and much sho rter ; gi l l mem

branes broadly overlapping. branch iostega l rays 9— 1 1 ; gi l l rakers

14 ; pectora l rays 8; ana l rays 13 ; vert ebrae or

49; body and fin s without mark ings; co lor in l i fe uni form l y dark

brown do rsa l ly and latera l ly , abdomen dusky .

T he ho lo type and Single paratype ( i n parentheses) ofMystus

olyroides may be further characteri zed as fo l lows: head length

dorsal surface covered wi th smoot h sk i n ; snout round

ed ,
length eye sma l l but ent i rel y free from orbi ta l

rim
,
ho ri zonta l d iameter i nterorbi ta l Space broad
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cauda l fin wi th 13— 14 rays; upper lobe length

posterior swim bladder chamber of 202 mm paratype dorso
ventra l ly flat tened and ova l , its narrowed poster ior end wel l

before level of pelv ic o rigi n ; posterior swim bladder chamber

wi th rigid wal ls; in terna l ly a rigid dorsoventra l ly and longitu

dinally complete med ian septum divides i t i n to separate ri gh t

and left chambers, floors ofwh ich are fu rt her compl icated by a

series of sk in l ike pa rt ia l septae; head ( i nc luding barbels) and

body (except ventra l surface) dark brown ; adipose fin and fin

rays of a l l fins brown ; in terradia l membranes of a l l fins except

pecto ra l vary i ng from dusky to a lmost black ; i nterradia l mem

branes of pectora l fin clear .

REMARKS .

— Mystas olyroides does not seem pa rt icu lar ly close

to any o ther species. I n some respects i t resembles
“
Leiocassis

”

mahakamensis but differs considerably from the ho lotype and

on ly known specimen of that species (type loca l i ty Mahakam)
i n co lorat ion ,

more e longate adipose fin . and rounded (rather

than lanceo la te) lower cauda l-fin lobe . I t a lso superfic ia l ly re

sembles and may be re lated to the genus Olyra of I ndia , Burma ,
and western Thai land . which is usua l l y assi gned to a separate

fam i ly
, Olyridae , but apparent l y is a bagrid .

D ISTR IBUT ION . Kapuas.

ETYMOLOGv .

— The name olyroides refers to the Sim i la ri ty of

th is species to members of the Asia n catfish genus Olyra

McClelland ,
1842 .

Mystus wolffii (B leeker , 185 1)

Bag ras ll
'

olfl ii B leeker , 185 1b2205 ( t ype loca l i t y Bandjermassing , i n fluv iis) .
Hypse/obag ras l l

'

oilfi B leeker. 1862 (Bandjermassing , Po n t ianak , Pa lem
bang )

l I’O/jfifGun ther .

MATER IAL EXAM INED . Pen i nsu lar Tha i land : brac k ish lagoon near Songk h la . 7 :

105— 136 mm (CAS Borneo : no furt her loca l i t y , 3 : —1 15 mm (RMNH
B leeker co l lec t ion : loca l i ty data lost . 9 : — 128 mm (RMNH

T he on ly report of t h is Species from western Bo rneo appar

ent ly is that ofB leeker ( 18580 16 1 , 1860d : 19) from Pont ianak .

The materia l upon which th is record is based canno t be located ,

and nei ther can the ho lotype . B leeker ( l 858cz l 6 l , 1862—6 3 )
i nd icated hav ing 16 specimens ofM . woifiii. T he auct ion cata log
ofB leeker

’

s co l lect ions a lso ind icates 16 Specimens, 12 i n lot A

and one each in lots B—E. Lot A , wh ich shou ld have i ncluded

the ho lotype,
is represented by RMNH 6 866 wh ich now has

only n ine specimens . None of them has a to ta l length of 13 1

mm as repo rted for the ho lo type .

T he B leeker Specimens ofM . woiffii (RMNH 6866 ) have gi l l

rakers 6—9+ and and v er

tebrae 18 and The RMNH

Bo rn eo specimens agree c lose l y i n a l l respects observed wi th the

B leeker materi al . They have gi l l rakers 7

and and vertebrae T he CAS specimens from

Tha i land have been compared di rect ly wi th the B leeker and

Bo rneo Spec imens and agree c lose l y except in hav i ng more nu
merous gi l l rakers. The Thai specimens have gi l l rakers 9— 1 1 29

and and ve rtebrae 18
and

D ISTR IBUT ION .

— Thai land : lower courses ofriv ers flowing i nto
G u l f of Thai land . Sumat ra (Pa lembang) . Born eo (Pont ianak ,
Bandjermasi n ) . I suspect that th is species is rest ri cted to the

lower courses of riv ers, as i ndicated by Sm i th and
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that i t may be a brackish water species. The specimens from

Thai land were taken wi th a large number of specimens tenta

tiv ely ident ified as Mystas g alio (CAS Sm i th indicates
a publ ished record from Ma lacca , on the I nd ian Ocean coast of
the Ma lay Pen insu la , but I have not found the source of th is
record . A record from the upper Mahakam by Popta ( 1906 :253 )
is evident ly based on a m isident i fied specimen exam i ned by me
and tentat ivel y re- iden tified as M . nemurus (RMNH

M ystus wyckII (B leeker ,

Bag ras Vlft’ckt
'

i B leeker. 1858c: 1 56 ( t ype loca l i t y Java , i n flum ine Tjitarum , pro

v inciae Preanger, prope v icum Parongkalong) .

Hemihagras I
'll B leeker . 1862

.l /acrones ”WC/( 17 Gun t her.
Mystus nycki

' Sm i t h , 19291 12 .

MATER IAL EXAM INED.— Western Bo rneo : Kapuas 1976 -29, 4 : —206 mm
(CAS 49383 . MZB Kapuas 1976 -4 5 , 4 : — l 5 1 mm (MZB 36 27 , USNM

Kapuas 1976 -48. 2 : mm (CAS 49384 , MZB Kapuas
197 6 -50 . 2 : mm (CAS 49385 . MZB

Pelteobagrus B leeker , 186 5

Pelteobag rus B leeke r . 186 5a : 9 ( t y pe spec ies Silu rus ca lva r ias Basilewski
185 5=P imelodas R i c hardson ,

Pelteobagrus orna tus (Duncker , 1904)
( F i gu re 97 )

A rias sp . i ndet. Va i l lan t . I902 : 7 l (Le Kapoeas,

?S i n tang ).
Psctidobagras ornatus Duncker. ( t ype loca l i t y Muar-F luss bei Tub i ng
t i nggi ) .

Pelteobagru s OI
'

Hafl lS Jayaram . l 968z297 .

MATER IAL EXAM INED .

— Ma lay Pen i nsu la: M uar R i ver at Tub i ng t i ngg i
,
2 :

mm (HZM 86 54 . syntypes of P . orna l as) . Western Borneo : Kapuas bas i n ,
S i n tang, mm (RMNH 7826 . prev iousl y iden t i fied as Arias sp.

P lacement ofth is very sma l l sou theast Asi an catfish with la rge

eyes in ei ther Psetidobagras or Pelteobag rus, o therwise exclu

siv ely east Asian (Ch ina , Korea , Japan , S i beri a) genera of rel
ativ ely large species with sma l l eyes, is h igh ly tentat ive .

The Species was known on ly from Duncker
’

s two syn types

from Muar unt i l Kottelat ( 1982 1434) reported two specimens

from sou theastern Bo rneo . A si ngle specimen from the Kapuas

basi n . unfort unate l y i n rather poo r condi t ion , a lso appears to

be th is species. This Specimen has not been compared direct ly

to the syn types but is apparent l y very sim i lar to them i n most

respects: snou t no t i ceab ly overhanging; ho ri zonta l d iameter of

eye fu l l y 3 t imes i n head length (eye rela t i ve l y sma l ler in syn

D IAGNOS IS — A large species of Mystus (Hem ibagras) wi th

dist i nct ive co lorat ion and re lat i vel y numerous ve rtebrae . Dorsa l

and latera l surfaces of head and body and al l fins largel y b lack

in co lor but wi th wel l defined whi te mark ings on t i ps ofpectora l
and dorsa l fin ; lead i ng edge of ad ipose and anal fins, upper and

lower margi ns of caudal peduncle, and cauda l fin ( i nc luding

fi lamentous extensions ofunbranched prima ry cauda l-fin rays) ;
gi l l cover b lack but gi l l membranes pa le . a lmost wh i te; nasa l

barbe l dark and men ta l barbe ls pale, but e longate max i l la ry

barbe l (extending posterio rly beyond lev e l of pel v ic-fin ori gi n)
wi th anterior margin whi te and posterior margi n black ; bran

chiostegal rays gi l l rakers on fi rst gi l l a rch 3
14

, anteri or po rt ion of lower l imb rakerless near o rigin ; vert e
brae 5 1 .
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types) ; too th band of upper j aw nearly stra igh t transversely ,
palata l too t h band abou t ha l f as wide and moderatel y cu rved ;
nasa l barbel absent? (m i nu te nasa l barbe l presen t i n syn types) ;
max i l la ry barbe l ex tending to pectora l-fin origin (sho rter than

head i n syntypcs) ; menta l barbels e longate; gi l l rakers 4+ 10 ;
dorsa l -fin branched rays 6 ; pectora l-fin sp ine wi th 8 strong ser

rae; pectoral branched rays 7 ; tota l ana l-fin rays 19 or 20 (22

23 i n syn types according to Jayaram

The extraordi na ry co lor pat tern of the Kapuas specimen ,

identica l or very Sim i l ar to that ofDuncker
’

s syn types (Fig . 97)
i n a l l respects, i ncludes a hori zonta l st ripe about ha l f as wide

as eye a rising on s ide ofhead near snou t- t i p , extending latera l ly

a t m id-eye level to cover both nost ri ls, m i dd le port ion of gi l l

cover, and pa rt ofcle i th rum ; a second stri pe, abou t ha lfas wide,

arises near snou t- t ip but more dorsa l ly and ex tends between

eyes and onto occip i ta l region ; Single roundish black spots a t

dorsa l-fin origi n ,
near m i ddle of adipose-fin base, on abdomen

beh ind each pe lv i c-fin base, and on ana l-fin base near origins

of ana l -fin rays 4—7 ; cauda l peduncle wi th a narrow m id la tera l

hori zonta l st ri pe ex tending to m idd le of cauda l-fin base; upper
and lower ha lves of cauda l-fin base wi t h vert i ca l ly ori ented el

liptical or oval dark marks.

D ISTR IBUT ION — Ma lay Peninsu la (Muar) . Bo rneo (Kapuas;
Bari to basi n?)

ClarIIdae

This dist i nct ive a i r-breath ing fam i l y of Africa and Asia is

readi ly d ist i ngu ished by its elongate, ent i rely Spi neless dorsa l

fin (somet imes extending ent i re length of body) , elongate ana l

fin
,
and distinct ive overal l appearance. Head flattened; four pairs

of we l l deve loped barbels; eyes sma l l ; body cyl indrica l , mod
erately to ex treme ly e longate; arborescent a i r-breath ing appa

ratus a rising from gi l l arches 2 and 4 ; c le i th rum with kn obl ike

bony process project i ng in to gi l l open ing; cauda l fin rounded .

Clarias Scopo l i , 1777

Clarias Gronov ius. 176 3 : 100 (non -bi nom ial . not ava i lab le for z oo log ica l nomen
clature; Opi n io n 26 1 , Offi c ia l i ndex of rejec ted and i n val id works on z oo logi ca l
nomenc lature,

C/i larias Scopo l i . (m isspel l i ng ofClarias Gronov ius. 1763 ; t y pe spec ies
Silurus ang uillaris Li n naeus. 17 58, by presen t desi gnat ion ) .
Clarias Cuv ier , ( t ype spec ies Silurus a itgaillaris Li n naeus, 1758, by
presen t desi gnat ion ) .

NOMENCLATURAL NOTES — A l though po rt ions of Scopo l i are
binom ia l , the treatment ofChlarias [=Clarias] is non -binom ia l

and does not i nc lude any reference to a binom i a l taxon . From

the standpo i n t of the genus Clarias i t is unfortunate t hat G ro

nov ius ( 176 3 ) is unavai lab le for zoo logica l nomencla tu re, si nce

the binom ia l Silaras anguillaris is among the species l isted under

the genus and wou ld t herefore automat ica l ly be the type species

by monotypy. The fi rst au thori ty to assign binom ia l taxa to

Clarias is Cuvier who ment ioned two Species
, Silurus

angaz
'

llaris Li nnaeus, 17 58 and Silurus ba zrachas B loch ,
1794

[=Silurus batrachas Li nnaeus, Thus the generi c type

spec iesmust be one oft hese two Species. In the apparent absence

ofsubsequent designat ion ofei ther Silaras angu illaris or Silurus

batrachas as type species ofClarias, I hereby designate Silurus

anga i/laris Li nnaeus, 17 58 as type Species ofChlarias [=C[a rias]
Scopo l i , 17 7 7 and ofClarias Cuv ier , 18 16 .
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F IGURE 97 . Pelteobagrus orna tus . Malay Pen i nsu la, Muar R i ver (HZM 86 54 ,

syn t y pe; afte r Duncker 1904 , pl. 2 , fig.

There is doubt as to the number ofClarias spec ies i n western

Borneo and thei r iden ti ty . The su rvey of 1976 obta ined only

two species, but at least four and perhaps fiv e Species are present
in the Kapuas. Weber and de Beaufo rt ( 19 13 ) repo rted fiv e

speciesbut the i r work is largel y comp i led and I have experienced

difficu l ty ident i fy ing Specimens u t i l i z i ng thei r key, especia l ly in

d ist i ngu ish ing between C. leiacanthas and C. teysmanm
’

.

Clarias cf. barrachus (Li nnaeus, 17 58)

?Silurus batrachas L i n naeus, 17 58z305 ( t ype loca l i t y Asia) .
?Macropteronotas mag ar Ham i l ton-Buchanan , 1822 z l 46 ( t y pe loca l i t y Ganges) .
Clarias batrachas B leeker , 18580 34 3 (Sam bas) .
Clarias magar Va i l lan t . 1893 z37 ( l isted from western Bo rneo) .

MATER IAL EXAM INED.— Westem Bo rneo: Kapuas basi n .Sm itau , 2 12 mm (RMNH
Kapuas bas i n . S i n tang, 2 : 159—197 mm (RMNH

T he species tentat i vel y ident i fied as C[a rias batrachas is one

of the most important food fishes i n sou theast Asia (especia l ly

i n Tha i land , where i t is ex tensivel y cu l tured) .

Accord ing to Weber and de Beaufort ( 19 13 : 190) C. batrachas

differs from other species ofClarias found i n Bo rneo and In

donesia i n havi ng genera l ly fewer dorsa l and ana l-fin rays (60

76 v s. 68—106 dorsa l and 47- 58 vs . 5 2—95 ana l) .

Glarias leiacanthus B leeker, 185 1

Clarias leiacanrhas B leeker. 185 1i :430 ( t y pe local i t y Sam bas, i n fluv iis) .
Clarias liacanihas G tin ther. (unwarran ted spe l l i ng c hange) .

MATER IAL EXAM INED .
— Westem Bo rneo : Kapuas 4 : 80 2—13 5 mm (CAS

49422 , MZB 3704 , USNM Kapuas 1976 - 17 , 13 1 mm (MZB
Kapuas 1976-30 , mm (MZB Kapuas 1976 -3 1. mm (MZB

Glarias meladerma B leeker , 1846

Clarias meladerma B leeker , 18460 : 178 ( t ype loca l i t y Batav ia. i n paludibus) .
C[a rias melasoma B leeker , 1852bz42 7 .

C[a rias rite/anoderma B leeker , 18580 34 1 .

C[a rias melanosoma B leeker , 1858—59a : 1 .

MATER IAL EXAM I NED.
— Western Borneo : Kapuas 1976 -5 1 , 5 : 886 - 242 mm

(CAS 49423 , MZB 3708, USNM

NOMENCLATURAL NOTE .

—A l though v i rtua l ly a l l au thors sub

sequent to B leeker ( 1858) have referred to th is species as C.

melanoderma. the origina l spel l ing ofC. meladerma is emp loyed

here . The spel l i ng C. meladerma appears twice i n B leeker
’

s o rig

i na l account (B leeker l 846a z l 78,
188) thus i ndicat i ng i t was

i n tent iona l and not a typographica l error .

C[a rias meladerma is dist ingu ished by a series ofst rong serrae

project i ng from leading edge of pectora l -fin Spine . In a l l o ther
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C[a rias the leadi ng edge is smooth . rough , or with a few re la

tiv ely weak serrae.

Clarias n ieuhofi Valenciennes, 1840

Clarias n ieahofiValenc iennes in Cuv ier and Va lenc ien nes. 1840 386 ( t ype loca l i t y
no t i nd i cated ) .

Clarias penmpieras B leeker , ( t ype loca l i t y Bandjermassing)
?C/a rias jagar v on Martens. 399 (not of Ham i l ton -Buc hanan , 1822 :
Danau Sriang, Kapuas basi n ) . See Weber and de Beaufo rt

Clarias Nieuhofi Va i l lan t , (Kapuas basi n , Kn apei et Sebroeang) .

MATER IAL EXAM INED.
— Malay Pen i nsu la : T i nggi . Joho re, 140 mm (CAS-SU

Weste rn Bo rneo : Kapuas basi n , Raouen R . , Manda i , 2 : 17 1—172 mm
(RMNH Kapuas bas i n , upper S i bau R 3 : 204—2 30 mm (RMNH
Kapuas basi n , S i n tang. 19 1 mm (RMNH

D IAGNOS IS — Clarias n ieuhofi differs from all other sout heast

Asian Clarias i n having more numerou s dorsa l and ana l-fin

rays (87—106 v s. 60—76 dorsa l and 69—95 v s . 47—53 ana l) and

dorsa l and ana l fins uni ted to cauda l fin at least at its base (Weber

and de Beaufo rt

Clarias teysmanni (B leeker , 185 7)

Clarias Teijsmamii B leeker , 185 70 344 ( t ype loca l i t y Tjikoppo . prov inciae Bui

ten z org . 900 met r. supra mare.

"Java). (Typograph i ca l erro r for Tevsma imi. )
C[a rias Teysmanm

‘

B leeker , 1862
Clarias Tevsma imi Va i l lan t . (Kapuas) .

Bo t h MNHN and RMNH have a number of lots ident i fied

as C. teysmanm
’

from the Kapuas basi n . I briefly exam i ned the

RMNH materia l but was unable to come to any firm conclusion

as to the correctness of its ident ificat ion or the dist i nctness of

C. teysmanni from C. leiacan tlz as . Two characters u t i l i zed by

B leeker and Weber and de Beaufort to dist ingu ish the species

seem h igh ly variable and diflicult to use : shape ofocci p i ta l pro

cess and d istance between occip i ta l process and dorsa l-fin base .

T he lat ter can differ by 20 percent or more in the same specimen

depending on whether the head is flexed dorsa l ly or ventra l ly .

I t may be noted in passing that subst i tu t ion of
“
ij
”
for

“y”

is a common typograph ica l error th roughou t B leeker
’

s publ i

cat ions. Thus Cyp ri n idae is often pri nted
“
Cijprin idae .

Encheloclarias Herre and Myers, 1937

Eneheloc/arias He rre and M yers, ( t y pe Spec ies Heterobra i tc/ias tapeinop
rcrus B leeker , 185 2 by o ri g i na l desi gnat ion and mono typy) .

Enche/oc/arias, the on ly Asian clariid genus with an adipose

fin , d iffers from A fri can clariids with an adipose fin (Hetero

branclz as. Dinotop teras. some species ofClarias) i n head and

body shape , re lat ionship ofadipose and ana l fins to cauda l fin ,

mo rphology ofneura l spi nes, vertebra l formu la , and Size . Over

all fo rm , when viewed from above
,
not no tably tapered from

head to ta i l ; head very sma l l . re lat i ve l y sho rt and narrow , on ly

Sl ight ly wider than anterior part ofbody ( in A fri can forms with

ad ipose fin overa l l form st rongly tapered ; head very large, much

longer and broader) . Adipose and anal fins broadly un i ted to

caudal fin (bo t h fins a lways or a lmost a lways separate from

caudal fin in A frican forms) . Vertebrae abou t l 6 +4 1= 5 7 , t hose

immediate l y behind Webe rian apparatus re lat i vel y e longate

(Heterobranchas with vertebrae abou t 23 - 6 1 .

those immediate l y beh i nd Weberi an apparatus st rongly com
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Encheloclarias tapeinopterus (B leeker, 1852)

Heterobranchus tapeinopterus B leeker , 18520 732 ( t y pe loca l i t y Ban ka) ; B leeke r.
18580 3 37 (Sam bas) : Weber and de Beaufo rt . 19 13 : 194 .

Encheloc/arias tapeinopterus Herre and M yers. (Mawa i , Johore) .

MATER IAL EXAM I NED .
—Ma lay Pen i nsu la: Mawa i , Johore , mm (CAS-SU

D ISTR IBUT ION — Ma lay Pen insu la (Johore) . Western Borneo

(Sambas) . Repo rt of th is species from Sarawak by Weber and

de Beaufo rt ( 19 13 : l 95 ) (copied by Herre and Myers

apparent ly is based on B leeker
’

s record ofi t from Sambas , wh ich
is i n western Bo rneo, not Sarawak .

Schilbeidae

Schilbeids are smoo t h-ski nned catfisheswi th two to four pa i rs

ofusua l l y elongate barbe ls (vest ig ia l or absent in Silorzia) ; large

la tera l ly or ventro latera l l y d i rected eyes ; large gi l l openi ngs with

branch iostega l membranes separate from isthmus; gi l l rakers

moderate l y to very numerous; swim bladder wi th bi la tera l ly

expanded anterior chamber frequent ly visib le through large th in

wal led tympan ic membrane; posterior swim bladder chamber

occasiona l ly extending posteri orly above ana l-fin base; dorsa l

fin sma l l , with or withou t a spine and up to 7 branched rays,
or absent ; adipose fin sma l l and hya l i ne or absent ; pectora l fin

wi th a th i n st ifl Sp ine usua l l y serrate on posterior margin ; anal

fin long , not confluent wi th caudal ; ana l-fin rays 24—90 ; caudal

fin deeply forked , lobes usua l ly po i n ted , usua l ly (a lways?) wi th

principa l rays . Usua l l y wh i t ish or pearly , often wi th longi
tudinal dark st ri pes, a few species mo t t led brownish .

The fam i ly comprises about 16 genera and 40 species equa l ly

d iv ided between Africa and Asi a . Most ofAsian taxa restri cted

to I nd ian subcont inen t . A si ngle genus , Pseudeutrop ius, in In

donesia. (La ides, somet imes placed i n Schilbeidae. is arbi tra ri ly

referred to Pangasiidae i n the absence of compe l l i ng ev idence

concern ing its fam i l ia l p lacement . )

Pseudeutropius B leeker, 1862

Pseudeutropius B leeker. ( t y pe spec iesEutropias bracinpop leras B leeker,
1858. by o r i g i na l desi gnat ion and monotypy).

pressed) (vertebrae ofWeberian apparatus diflicult to coun t i n

rad iographs) . Largest known Spec imen 124 mm tota l length

(Heterobranchas and Dinotop teras common ly reach 1 In and
somet imes nearly 2 m ) .

A l though Herre and Myers ( 193 7 ) sta ted that the adipose fin
ofEneheloclarias is suppo rted by ex tremel y weak ex tensions

of the neu ra l sp ines, t h is is i n error . I have exam i ned the same
specimen they did , and a radiograph clearly revea l s that the
neura l spines are confined to the body proper do not enter
the adipose fin at a l l) . Exam i nat ion ofthe adipose fin wi th trans
mitted l igh t revea ls fine ray- l i ke structures (ceratotrichia?) abou t
4—5 t imes more numerous t han neura l sp ines. For fu rt her dis
cussion and i l lust ra t ions of the e longate neu ra l spi nes i n the
adipose fin ofA fri can clariids see Teuge ls Deta i led com
parison ofEnche/oc/arias and Heterobranchas probably wi l l re
veal addi t iona l dist i nct ions. The Si ze, shape,

and orienta t ion of
some cran ia l bones apparen t ly differ . The anterior tubu lar nos
t ri l ofEnche/oclarias has not been studied . On ly a Single Species
is recogn i zed .
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2 0 mm

F IGURE 99 . Oral den t i t ion ofSundaland Pangasius. Spec ies wi t h com plex pa latal toothbands. a , P . dez waam
' Weber and de Beau fo rt , 19 12 , Sumat ra,

Ta luk (ZMA ,

ho lo t ype ) ; b , P . nasalas. Kapuas 1976 - 19 . 2 15 mm (CAS e. P . polyaranodon . Kapuas 1976 - 19. 227 mm (CAS d , P . ponderosas Herre and M yers,
193 7 , Malay Pen i nsu la , Chanderoh dam . Perak , 600 mm (CAS-SU 14 16 2 , ho lot ype) .

or th i rd of ana l-fin base; gi l l rakers very long ,
45 ; ana l-fin rays 42—4 9; vertebrae 10

PangaSIIdae

Pangasiids are e longate , moderate l y compressed , smoo th

Sk inned m idwater catfishes of la rge si ze ; mout h subterm ina l ,
moderatel y to very wide; max i l lary barbe ls and a si ngle pa i r of

menta l barbe ls u sua l ly present , nasa l barbe ls and second pa i r

of menta l barbels i nva riably absen t ; dorsa l and pectora l-fin

spi nes we l l developed ,
with serrate i n terna l margins; dorsa l fin

wi th 7 soft rays, si tuated anterio rl y ; adi pose fin we l l developed

but wi th a rest ri cted base; ana l fin elongate. wi th 26—4 2 rays;
cauda l fin deeply forked , pri nc ipa l cauda l rays posteri or

chamber of swim bladder la rge, flattened and sh ield-shaped ,

with rigid wa l l s supported by numerous i nterna l fibrous st ru ts ;
vertebrae 4 1— 5 2 (Pangasius) .

Many catfishes have pai red pectora l or ax ia l glands ly i ng in

the body wal l near the pectora l-fin base and somet imes pa rt ia l ly

overla i n by the humera l (or postcleithral) process. This gland is

one ofthe Specia l i za t ions ofSi lu ro ids tha t has no known homo

log i n other fish groups. In most catfishes each gland opens to

the exterior by a Si ngle ax i l la ry pore or poras pectoralis l y i ng

just be low the humera l process and above the o rigins of the
i nnermost pectora l-fin rays. I n Pangasius the gland is somet imes

unusua l ly large; i t tends to be as long as the humera l process.

I n addi t ion to a largeporaspectora lis in the usua l locat ion , some

Pangasius have a large number ofaddi t iona l pores more or less
coextensive wi th the po rt ion of body wal l overlyi ng the ent i re

pectora l gland . Another pecu l iari ty of the pori pectorali ofPan

gasius is t hat the open ings are not simple, as i n o ther catfishes,
but locu lose d iv ided in to sect ions by interna l part i t ions) .

I n many catfish fam i l ies, especial ly in South Ameri ca , the se

cret ion of the pectora l gland is m i l k-wh ite or creamy and a t

least i n some tastes l i ke m i l k or cream . I n Pangasius the secre

t ion is c lear and viscous, and tastes l i ke mucus. I n sou theast

Asi a as i n Sout h America i t is be l ieved loca l l y that the pectora l

gland provides nourishment for the young . I t is remarkable that

so l i t t le is known abou t these glands .

The fam i ly comprises fiv e or Six genera and abou t 30 species,
the great majo ri ty of wh ich be long to the genus Pangasius. I t

ranges from the I nd ian subcont inent ( i nc luding the I ndus basin

but not S ri Lanka) , th rough ma in land sou theast Asia ( i nc luding

the Mekong basi n) , Sumatra , and Borneo . A l though Helicopha

F IGURE 100. Pangasius liamera/is . Kapuas 1976 - 19, 389 mm (RMNH 28903 , parat ype) .
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F IGURE

13 1

IOmm
I

1
10 mm

Ora l den t i t ion ofSundaland Pangasius. Spec ies wi t h sim ple pa la tal toothband . a, P . Iithostoma. Kapuas 1976- 19 , 2 14 mm (CAS 49406 , parat y pe) ;
b P . nieuwenhuisi. Mahakam , n

'

v iere Bo , 400 mm (RMNH 7 546 , ho lo t ype); c , P . humeralis. Kapuas 1976 - 19 , 2 15 mm (CAS 49408, parat ype); d , P. sp. undet

no rt heastern Borneo , Ki nabatangan , 224 mm (FMNH 6804 1 , fo rmer l y iden t i fied as P . n ieuwenhuisz) .

gus occu rs i n Thai land ,
Sumat ra , and southeastern Borneo , on ly

La ides and Pangasius are known in western Borneo .

Laides Jordan ,
19 19

Lais B leeker , 18580 170 ( t y pe spec ies Pangasius hexanema B leeker , 1852 , by
monotypy) . Preoccup ied by Lais G iste l , 1848, Tun icata.

Laides Jo rdan , ( replacemen t name for Lais B leeker ,

Laides differs from a l l ot her pangasiids i n hav ing two pai rs

ofmenta l barbels instead ofon ly a si ngle pa ir . Max i l la ry barbel

elongate,
reach ing posteriorly to m i dd le of body . Adipose fin

m i nu te. Ana l fin wi th 39—4 2 rays. Vertebrae 44 . A si ngle species .

Laides hexanema (B leeker, 1852)

Pangasius hexanema B leeker , 1852d :588 ( t ype loca l i t y Pa lem bang, Batav ia , i n

Lais hexanema B leeker 18586 717 1 .

Pangasius long ibarbis Fowler , 1934bz87 ( t ype loca l i t y Mekong R . at Ch ieng Sen ) .
Laides hexanema Sm i t h , l 94 5 :372 .

MATERIAL EXAMrNED .
—Westem Borneo : Kapuas 1976-9, mm (MZB

Kapuas 1976 - 14 , mm (MZB Tha i land : Mekong R . at Ch ieng Sen , 2 :

5 16 —95 0 mm (ANSP 5944 1 , 59442 , ho lo t y pe and parat y pe ofP . long ibarbis) .

D ISTR IBUT ION — Thai land (Mekong) . Ma lay Peninsu la . Su

matra (Pa lembang, Lahat , Lematang Enim ,
Ringat , Sidjund

jung, Dj ambi) . Borneo (Kapuas) .

Pangasius Valenciennes, 1840

Pangasius Va lenc iennes In Cuv ier and Valenc ien nes. ( t y pe spec ies Pi
melodus pangasius Ham i l ton-Buchanan , 1822 , by monotypy and abso lu te tau
tonymy) .

Pseudopangasius B leeker , ( t y pe spec iesPangasius polyuranodon B leeker ,
1852 , by o rigi na l desi gnat ion and monotypy) .

Pseudo/a ls Va i l lan t , 1902 15 1 ( t y pe spec ies Pseudo/a is l etranema Va i l lan t ,
l 902=Pangasius micronema B leeker , 1847 , by monotypy) . See Weber and de
Beaufort ( 19 13 z26 1) .

Neopangasius Popta, ( t ype Spec ies Neopangasius m
'

euwenhuisiz
‘

Popta,

1904 , by monotypy) .

Division ofPangasius i nto th ree genera based on differences
i n pa lata l dent i t ion (Pangasius with two vomerine and two pal

at i ne toothplates, Pseudopangasius wi th a s ingle vomeri ne and

two pala t i ne toothplates, andNeopangasiuswi th a singlemedian

pa la ta l toothp la te) seems to resu l t in art i ficial or non -phylet i c

assemblages of species and has been rejected by most au thors.

Neverthe less the toothplates are usefu l i n d ist i ngu ish ing some

spec ies, and those ofmost of the Pangasius known from Sun

daland are i l lust ra ted in Figures 99 and 10 1 .

Pangasius humeralis new species

(F igures 100 , lOl c)

HOLOTYPE .— MZB3680 . 173 mm .Kapuas bas i n . fish marke t at Sin tang (Kapuas
1976

PARATYPES .
—CAS 49408, 204 mm , RMNH 28903 . 389 mm , same da ta as

ho lo t ype.

DIAGNOSIs .

—P . humera lis is dist i ngu ished from a l l o therPan

gastas i n western Borneo by the very elongate humera l process

which extends fu l l y two- t h i rds to t hree-qua rters of distance to

end of pectora l -fin spine . Pectora l gland large, with numerous

pectora l pores ( 14 or more) coextensiv e wi th area ventra l to

humera l process. Eye sma l l . Pa lata l teeth in a si ngle median

patch . G i l l rakers 7+O— l l 2— l 2= 19—22 . Ana l-fin rays 30—3 1 .

Vertebrae 19—20 —48. Pectora l finsjet black . Body wi th

out dist i nct ive markings.

P . humeralz
‘

s may be fu rther characteri zed as fo l lows: snout

broad ly rounded ,
length — 1 head length exposed por

t ion ofeye 29—3 5 ; margin of lower j aw st rongly cu rved , mouth

width body depth width predorsa l length

dorsa l and pectora l spi nes moderate ly st rong; pectora l spine

length posterior pecto ra l serrae abou t 17 , or abou t 29 count

ing rudimen tary basa l serrae; humera l process

REMARKs .

— The on ly other Pangasius known to me wi th a

humera l process as long as that ofP . humera lis isP . nieuwenhuz
’

si

Popta, 1904 from the Mahakam basi n ofeastern Bo rneo . This

species a lso has pa lata l teeth consist ing ofonly a median too th

patch .

Direct comparison of the 400 mm ho lotype of P . nieuwen

huisi (RMNH 7 546 ) with the 389 mm paratype of P . Im

mera/z
’

s revea ls that the snout shape is very d ifferent , that ofP .

n ieuwenhuisi be ing much more po i n ted ; the angle subtended by
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F IGUR E 102 . Pangasius lit/10 3 10 1710 . Kapuas 1976 -19 , 196 mm (MZB 36 78, ho lo t ype) .

snou t- t i p and anterior border ofeye is much greater in P . n ieu

wenhuisiz
'

. I n other respects these two species are rather sim i lar .

D ISTR IBUT ION .

—K110 Wn on ly from the Kapuas R . ofwestern

Bo rneo . I n addi t ion to the th ree specimens obta ined at the mar

ket i n S i n tang, the spec ies was observed in the Sunga i Mandai

(Kapuas 1976

ErYMOLOGY.

— T he name humera/z
’

s (Lat i n , shou lder) refers

to the except ional ly la rge humera l (postcleithral) process of t h is

spec ies.

Pangasius Iithostoma new species

(F i gu res 10 13 . 102 )

HOLOTY PE.— MZB 3678, 196 mm , market at S i n tang (Kapuas 1976
PARATYPES . —CAS 49406 . RMNH 2890 1 . USNM 230399 . 3 : 18 1—2 14 mm ,

market at S i n tang (Kapuas 1976

DIAGNOSis .

— Dist i ngu ished from a l l o ther Pangasius by a

great ly expanded and st rongly convex vomerine toothpla te which

projects st rongly downwards from the roof of the mou th l ike a

m i l lstone. Anal -fin rays 40—4 1 ; vertebrae 2 1 ( i n th ree

specimens) .

The ho lo type (and three paratypes) may be fu rt her described

as fo l lows: snou t broad ly rounded ,
length — 1 head

length exposed port ion of eye

mouth opening strongly cu rved. width body

depth wid t h predorsa l length

caudal peduncle depth dorsa l and

pecto ral spines moderate ly st rong ; dorsa l sp ine length

pectora l spine length pecto ra l serrae 16 ( 17

Humera l process exposed , extending sl ight ly less t han ha l f

way to end ofpectoral sp ine, its length pectora l

po res confined to area above bases ofpecto ral -fin rays; gi l l rakers
6—8 l 4 —26 ; fins dusky , body wit hou t d ist i nct ive marks.

D ISTR IBUT ION — Known on ly from the Kapuas R . ofwestern

Bo rneo .

ETYMOLOGY .

— The name lit/rostoma (G reek) refers to the

stone l i ke pa lata l toothpatch of th is species.

Pangasius mi cronema B leeker , 1847

Pangasius m l
'

cronema B leeker. 184738 ( t ype loca l i t y Java) .
Pangasius rios B leeker. ( t ype loca l i t y Bandjermassing. i n fluv iis) .
Pangasius rios Va i l lan t . (Kn ape i and Sebruang , Kapuas) .
Pseudo/air Iel ranema Va i l lan t , 190 1 52 ( t y pe local i t y Tepoe, bordsdu Mahakam ) .
See Weber and dc Beaufo rt ( l 9 l 3 z26 1) .

Pangasius rz
'

os Va i l lan t , (Kapuas) .
Pangasius rios Popta. l 906 :28 (Kapuas) .
?Pangasius hoeksi Hardenberg. 1948 ( t y pe loca l i t y Kapuas) . See below .

MATER IAL EXAM INED .
— Malay Pen i nsu la: Chandra or Chanderoh dam , Perak

R i ver . 7 : 1 17—26 3 mm (CAS-SU 3 103 1 . 32725 . Perak . 169 mm (CAS
SU

Numerous large Pangasius. probably th is species, were ob

served in the fish market at S in tang du ring the Kapuas su rvey

of 1976 but none was preserved .

D IAGNOS IS .

— P . m icronema is dist ingu ished by very large eyes
,

great ly reduced max i l la ry and men ta l barbe ls, t runcate snou t ,
out l i ne of lower j aw angu lar rather than rounded , and very sho rt

skin -covered humera l process.

Four specimens from the Perak R i ver (CAS-SU 32725 ) have

the fo l lowing : snout head exposed port ion

ofeye mou th width body depth

width predo rsa l length (i ntermediate between

P . polyuranodon . and o ther Kapuas Pangasius,
depth of cauda l peduncle 1 dorsa l and pectora l spi nes

slender (as in P . polyuranodon) ; dorsa l spi ne ( in tact only i n

one specimen) ; pectora l spine pectora l serrae ( including

rud imentary anterior serrae) abou t 24—30 ; humera l process cov

ered wi th skin , extending posteriorly less than m idway above

pectora l spine length , its length 12 4 Pectora l pores abou t

1—4 , t ight l y clustered above o rigin of pectora l spine .

The ident i ty of P . hoeksi puzzled me un t i l I saw specimens

of P . nu
‘

cronema with very black pectora l fins. The 27 5 mm

(tota l length ) ho lotype and on ly known specimen ofP . hoe/( sf

was not i l lust rated and my efforts to locate i t have not been

successfu l . The origina l descript ion may be quoted in its en

t Irety:
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F IGURE 103 . Bagarius yarre/II
'

. Kapuas 1976 - 3 1. 129 mm (MZB

MATER IAL EXAM INED .
—Sumat ra: Moesi R i ver at Palem bang , 4 10 mm ( rad io

graph s on l y ) (BNHM VO 3 7T . ho lotype of B. lica ). Weste rn Bo rneo: Kapuas
1976 - 19 . 2 : 309—6 15 mm (CAS 54646 . MZB Kapuas 1976 -3 1 . 2 : 129- 148
mm (CAS 44 189. MZB Add i t iona l ma ter ia l exam i ned from I nd ia , Bang
ladesh. Burma.

Tha i land .
V iet nam . Sumat ra, and Java is l isted i n Robe rt s ( 1983 :

44 1

DrAGNosrs .

— Bagarias yarrel/i, a tta i n i ng 2 m and therefore

the largest member of the fam i ly Sisoridae , is dist i ngu ished from

o ther Bagarius at a l l si zes by hav ing pe lv ic-fin origi n usua l ly

posterior to vert ica l l i ne th rough base of last dorsa l -fin ray ; gi l l

rakers 8— 1 1 (v s. 6 pectora l -fin rays 1 1- 14 (v s . 9 elon

gate neura l sp ines (see Robert s 1983) 2— 5 , slender (v s. 4—9,

d ista l ly expanded) ; abdom i na l vertebrae 2 1—24 (v s. 17 and

to tal vertebrae 40—4 5 (v s. 38

D ISTR IBUT ION .

— Baga rias yarrellz
'

is probably the most widel y

d ist ribu ted freshwater catfish i n Asia . I t is more or less cont i n

uously dist ributed in the I ndus and G anges dra inages, most of

sou thern Ind ia east of the western G hats, Burma , Tha i land ,

Kampuchea ,
Vietnam ( i nc lud i ng Red R iver) , Sumat ra , western

and eastern Born eo , and Java . An apparent gap i n its distri

bution occurs in pen insu lar Tha i land and the Ma lay Peninsu la .

Unknown from no rt h Born eo .

G lyptothorax B lyth ,
1860

Glt 'pwfhorax B l y t h . ( t ype spec ies Glypl oswruon smart/5 McClelland .

184 7 by subsequen t desi gnat ion of B leeker. 186 2 z l 3 ) .

are sma l l to moderate ly large sisorids with tho

racic adhesi ve organ consist ing ofuncu liferous lam i nae arranged

in a whorl and con fined to abdomen immedia te l y beh i nd ist h

mus and between pectora l fins (Roberts, 1982a) .

There is doubt as to the number of Glyptothorax species i n

Bo rneo . There may be as few as th ree or as many as six. Three

spec ies occur in western Borneo ( i nc luding G. p latypogonoides,

h i therto known on ly from Sumat ra) . T he sta tus ofG. n ieuwen

huisi (Vaillan t . G. Iaak (Popta, and G . tiong (Pop
ta , placed as synonyms of Glyp tosternum (=Glyp toth0

fax) majus by Weber and de Beaufo rt needs to be

reconsidered . Akysis baramensz
’

s Fowler, 1904 ,
p laced in Glyp

tosternum by Weber and de Beaufort

is a t rue Ala/sis.

G lyptothorax major (Bou lenger 1894 )

(F i gure 104 upper)

Akysis major Bou lenger. 1894
-2 46 ( t y pe loca l i t y Senah , Tagora. and Baram ri vers,

Sarawak ) .
pla lypogonoides Va i l lan t . 189377 3 (Kapuas, Sebroeang) . SeeWeber

and cle Beau fo rt

MATER IAL EXAM I NED .

- Ma lay Pen i nsu la: Perak , Tapah F isheries S tat ion , 4 1 :
mm (CAS-SU Perak . Batang Padang. 3 : mm (CAS

SU Pahang , Benus R i ver , mm (CAS-SU Se langor , Kua la
Lum pu r . mm (CAS-SU Joho re. Muar , mm (CAS-SU
Joho re . S im pang Rengam . 4 : 40 6—4 2 8 mm (CAS-SU Joho re. Ko ta T i ng
gi. 3 : (CAS-SU Western Bo rneo: Kapuas 1976- 12 ,

mm
(MZB Kapuas 1976 - 17 , mm (MZB Kapuas 1976 -4 7 . 3 :

4 7 6 mm (CAS 494 16 . MZB 400 1 . USNM

The i dent i ty of t h ree nom i na l species of G/yp tothorax from

eastern Borneo placed as j un io r synonyms ofG. major byWeber

and de Beaufo rt —268) requ i res furt her study . These
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F IGUR E 104 . Glyp tothorax. Above, G. major, Kapuas 1976—17 , mm (MZB m idd le, G. pla typogon . Kapuas 1976 -30 . mm (CAS be low ,

G. p la typogonoz
'

des, Kapuas 1976-24 , mm (CAS

are G. laak (Popta,
1904) and G, n ieuwenhuz

'

si (Vai l lan t 3 1902) P in '

re/odus cyanochloros B leeker , ( t ype local i t y Java) . See B leeker ( 1858:

from the Mahakam and G. tiong (Popta, 1904) from the Kaj an .

2 18)

G/ypfozhorax platypogon G iin ther,

Glyproslernum Kiiken l/z ali Steindachner, 190 1t448 ( t ype loca l i t y Baram R i ver) .
G lyptothorax platypogon (Valencrennes, 1840)

MATER IAL EXAMINED.
— Westem Bo rneo: Kapuas 1976-24 . mm (MZB

(fi gu re 104 “Mm Kapuas 1976 -27 . 16 ; mm (BMNH 1982 .3 .29. l 88—189. CAs 494 17 ,

Pimelodus p latypogon Va lenc ien nes in Cuv ier and Va lenc ien nes, l 840 : 152 ( t ype MNHN 1982-7 13. MZB 3698, RMNH 28906 . USNM Kapuas 1976
loca l i t y Java) . 30 . 3 : mm (CAS 494 18, MZB
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TABLE 9 . M ER IST IC CHARACTERS OF AKYSIDAE. For defi n i t ion of vertebra l coun ts see p . 22 .

G i l l rakers

Acrochordonichlhys c f. rrre/anogasler

Kapuas l

Akysr
'

s baramensis

Baram R CAS l + 7=8

Akysis hendricksoni A l fred , 1966

Pahang, CAS 482 15 -6

Akysis c f. macronema B leeker , 1860

V ie t nam . Chau Doc, CAS 5 3206

AkySI
'

S pseudobaga rius

Kapuas. t y pes l + 7=8

Akysis va riega tus

Java B ran tas R . , CAS 5 305 5

Breitenslemia c f. insignis

Djam b i
Kapuas —6

G lyptothorax platypogonoides (B leeker , 185 5 )
(F i gure 104 lower)

Pime/odus platt'pogonoides B leeke r , l 85 5b:272 ( t y pe loca l i t y La hat . i n fluv iis) .
G/yptoslernon p la typogom

'

des B leeker, 1858cz2 19 .

G/yplothorax plan/pogonoides B leeker , 1862
G/j

'

p lostermun p latypogonoz
'

des G iin ther, 1864 : 186 .

Bagarius bagaritts Va i l lan t . l 902r72 (nec Ham i l ton -Buc hanan . 1822 ; em bouc hure
du Raocn=Kapuas) .

MATER IAL EXAM INED.— Suma t ra? : Lahat"4 : mm (RMNH 69 12 .

presumed syntypesG. pla typogonoidcs ); Lahat?. 3 : 6 5 5—76 0 mm (RMNH
Weste rn Bo rneo: Kapuas 1976 -24 . 4 : mm (BMNH CAS
494 19 . MZB 3700 , RMNH Kapuas basi n , em bouchure du Raoen .

mm (RMNH 784 5 . orig i na l l y iden t i fied as Bagarius bagarl
'

us).

This species i l lust rates we l l the so rt ofproblems encountered

in at tempt ing to ident i fy B leeker type specimens, even in rel

ativ ely simple i nstances where few specimens and loca l i t ies are

invo l ved , and despi te recent c lari ficat ion ofthe h isto ry of Bleek

er
’

s co l lect ions. The o rigina l descript ion ofG. platypogonoides

refers to four specimens 70 to 85 mm tota l length from Lahat ,
Sumatra . These are equ i va lent syn typcs . In his last publ ished

reference to the species B leeker stated :
“
Habi t . Sumatra (Lahat) ,

i n fluv iis . Longitudo 4 specim inum ad Je ne connais

cet te espece que des ri v ieres de la part ie orienta le de Sumat ra .

”

T he en t ry for G. p latypogonoides i n the auct ion cata log ofB leck

er
’

s co l lect ions a lso ind icates on ly four specimens (Hubrecht

1879 z3 7) . Thus there is no publ ished indicat ion that B leeker

had more than four specimens, or specimens from any loca l i ty

o ther than Lahat . The four specimens i n the auct ion cata log

were a l l i n lot A ,
and thus were obta ined for the R ij ksmuseum

v an Natuurlijke H istorie . In Leiden I found two lots of G.

p latt
'

pogonoides co l lected by B leeker , RMNH 69 12 ,
4 :

6 8 7 mm (to ta l length mm ) and RMNH 15289 , 3 :

6 5 5—66 0 , and mm ( tota l length abou t 85 mm for fi rst two

specimens, 97 mm for last) . Co l lect ion reco rds ind icate t hat a l l

seven specimens i n these two lo ts ori gi na l ly had been included

in RMNH 69 12 . T he impl icat ion is that someone, a t a rela t i vel y

late date, chose four specimens from the lot of seven which

corresponded i n length wi th B leeker
’

s syn typcs. T he problem is

furt her comp l icated by the presence of one more B leeker spec

A nal rays Pri n c i pa l caudal rays Vertebrae

15

10—12 16+ 19

or 14+ l 6

imen ofG. p la typogonoides, unfortunatel y now dry , i n London :

BMNH approx imately 56—58mm or tota l length
76—79 mm (A . Whee ler, pers. comm . , June The si ze of

t h is Specimen indicates i t may be one of the syntypcs. At th is

late date i t seems un l i kel y that we Sha l l ever know wh ich four

spec imens are the t rue syn typcs, or even whether al l e igh t Bleek

er specimens are from Lahat . I have exam i ned RMNH 69 12

and 15289 and compared them d irect ly wi th my Kapuas ma
terial of G. p latypogonoides. The on ly o ther specimen of the

species known to me is BMNH (not exam i ned

by me) .

D ISTR IBUT ION .

— Sumatra (Lahat) . Western Bo rneo (Kapuas) .

So far as I have been able to determ i ne, a l l records of G.

p la typogonoides from I nd ia , Burma , Tha i land , and the Ma lay

Peninsu la are due to misiden tification .

Akysidae

Akysids are sma l l to m i nute, crypt ica l ly co lored , secret i ve

catfishes with t iny eyes, encountered si ngly or in sma l l numbers

and poorly represented in museum co l lect ions. A ll have four

pa i rs of barbels, no pa la ta l teet h , st rong dorsa l and pectora l

fin spines, adipose fin wi th a long base. and tough leathery ski n .

The ent i re surface of the head ( inc luding l ips and barbe ls and
excluding on ly the eyes) , body and fins is covered wi th uncu

liferous p laques. The basi c mo rpho logica l sim i la ri ty of the um

cu liferous plaques of Akysidae and Sisoridae (as i l lust ra ted by

scann ing e lect ron m i croscopic observat ions of Acrochordon
ich thys and Bagarias) may i nd icate t hat these two fam i l ies are
c lose l y re lated (Roberts 1982a z70—72 , fig . 20 Akysids differ

from sisori ds and a l l ot her catfishes i n having some of the un

cu liferous plaques on the body great ly en larged and arranged in

longi tudina l rows of fixed number and posi t ion , a median m id

do rsa l row and fou r latera l rows . The ven tra lmost la tera l row

may be reduced or absent in the sma l lest species ofAkysis.

As here understood Akysidae comprises th ree genera , Acro

clzordonichthys, Akysis, and Breitensteinia , with abou t 15 species.

The genus Parakysz
'

s, fo rmer ly p laced in Akysidae, i s assigned



https://www.forgottenbooks.com/join


138 CALIFORN IA ACADEMY OF SC I ENCES

F IGURE 106 . Acrochordonichthys c f. nwla nogasrer. Kapuas 1976 - 10 , mm (MZB

ent i re length wi th sma l l tubercles i n a l l otherAcrochordonichthvs Akysis B leeker, 185 8

exam i ned ) .

Acrochordonichthys cf. me lanogas ter (B leeker , 1854 )

(F i gure 106 )

n re/a nogaster B leeker . 1854a r89 ( t ype loca l i t y Sumatrae ori
en talis, prov inc . Palem bang . ubi con ll uun t fluni ina Lamatang et En im ) .

?Acrochordonichlhj
's pacify e rma Va i l lan t , l 9o2 : 66 ( t y pe loca l i t y r i v iere B loe .

Kapuas basi n ) .
ohscurus Popta . ( t ype local i t y r i v iere Bongan ) .

1crm‘hordon ic/iIhj
'

s Biil l ikq li’ri Popta . ( t y pe loca l i t y r i v ieres Bongan
and Bo ) .

wa rms Popta. ( t y pe loca l i t y r i v iere Bo ) .

MATER IAL EXAM I NED .

— Western Bo rneo : RMNH 7 5 56 . 10 1 mm . ri v iere Bon

gan , Kapuas basi n (ho lo t y pe ofA . obscurus ) ; RMNH 75 5 7 . 126 mm . and 7 5 58.

2 : mm , ri v ieres Bongan c l Bo , Kapuas bas i n (syn types ofA . brml l ikQ/eri) ; Akysis pseudobagarius new species
RMNH 7 5 59 . 2 : 95 7— 129 mm . ri v iere Bo . Kapuas basi n (syn typcs ofA . rar

'

ius );

RMNH 7850 . mm . Kapuas (syntypcs of s . chama leon ): MZB 3690 .

(fi gure 10 7 )

mm . Kapuas 1976 - 10 . Easte rn Bo rneo : RMNH 7843 . 10 5 mm , ri v iere B loeoe. HOLOTYPE .— MZB 36 9 1 . mm . mature fema le"bar i n mout h of Sunga i
Mahakam basi n (ho lo t ype ofA . pachyc/wma ) . Me lawi at S i n tang. 29 J u l y 19 76 (Kapuas 1976

Ak t 'sis B leeker . 185 80 2 34 ( type spec ies Pimelodus variegaius B leeker . 1847 , by
monotypy) .

The Akysis of I ndonesia and Kal imantan in part i cu la r are

poorly known . The on ly species of Akysis previousl y known

from Bo rneo , A . baramensis Fowler , 1904 ,
has not been rec

ogn iz ed as an akysid since its i ncorrect p lacement in the sisori d

genus Glyp tosternum by Weber and de Beaufort I

have exam i ned the type specimens and find they represent a

va l id species of Akysis. T he on ly o ther species of Akysz
'

s de

scribed or repo rted from Borneo , A . a rma tus Vai l lant , 1902 , is

i n fact a bagrid and is here i n assigned to Leiocassis. The Kapuas

survey of 1976 obta i ned a Single undescribed species ofAkysis.



ROBERTS WESTERN BORNEO FISHES

F IGURE 107 . Aky sis pseudobagarius . Kapuas 1976-3 1 , mm mature fema le (MZB 369 1 , ho lo t ype) .

PARATYPEs .

— CAS 494 14 . MZB 3692 , 2 : mm . co l lec ted wi t h ho lo
t ype: UMMZ 15 5 702 , mm . grav id fema le , Sumat ra , Moesi R . at Moera
Kl i ngi . A . Thienemann , 10 May 1929 .

D IAGNOS IS .

— An Akysis wi th except iona l l y na rrow and elon

gate head and body and a co lor pattern of we l l defined brown

marks and bands on a cream -co lored background . Snout sl i gh t ly

po i n ted (not broadly but even ly rounded) , st rongly overhanging

lowerjaw; premax i l la ry tooth band enti re ly exposed when mouth
is c losed ; i nner margi n ofpectora l-fin sp ine wi th 8—9 serraemore

or less even ly spaced over its ent i re length (even in very sma l l

specimens) ; vertebrae 3 5 .

The fo l lowing observat ions were made on the mm Ka

puas ho lotype and mm Moesi R iver paratype (these two

specimens are very sim i lar i n a l l respects) : head eye

39—4 8; i n terorbi ta l space somewhat narrow , 22 4 snou t

width of mou th opening gi l l rakers

or 8; nasal barbe l extending posteriorly a lmost to posterior

border ofeye or sl igh t ly beyond eye, length 1 — 1 max i l la ry

barbe l extending posteriorly just beyond base of pectora l-fin
spi ne, outer menta l barbel extending posterio rly to m id

dle or dista l two- th i rds of pectora l -fin sp ine
, side of

body wi th 6 longi tud ina l rows of en larged elongate ep iderma l

tubercles or plaques (fourt h row from top st raddl ing latera l l i ne
cana l) ; m id-dorsa l row ofen larged tubercles weakly deve loped

or absen t ; body depth width cauda l peduncle
length depth pectora l fin wi th short fila

men tous ex tension , ex tending posterio rly when adpressed al
most to m iddle ofpe lv i c fin ; more posterior than ana l-fin ori gi n ;
ana l -fin rays i i or i i i7 - l /2 ; caudal fin deeply forked , lobes equa l
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i n length but lower lobe somewhat larger than upper ; principa l

cauda l-fin rays vertebrae

The two sma l l Kapuas paratypes, on ly mm
, are

very sim i lar i n nearly a l l respects to the two large Specimens

descri bed above. T he eyes and barbels have nearl y the same

re lat i ve propo rt ions and the co lor pat tern ,
a l though somewhat

less wel l marked , is a lso the same; even the number ofpectora l

fin sp ine serrae is sim i la r (8 or The longi tudina l rows of

epiderma l tuberc les or plaques are very evident , a l though rows

3 and 6 are very weakly developed . The most st ri k i ng differences

seem to be that the basa l membrane connect i ng the max i l la ry

barbel to the check is rela t i vel y much larger
,
and the pectora l

fin spines proport ionate l y longer , length

LiveA . pseudobagarius have a handsome pattern ofri ch brown

marks and transverse bands and cream -co lored background on

dorso latera l surfaces of head and body (ventra l su rfaces pa le,

without marks) . Head with a brown blo tch cen tered on each

nost ri l , a na rrow vert i cal brown bar below eye, and a broad

transv erse brown band (complete dorsal l y) ex tend ing over gi l l

cover on posteriormost part of head immediatel y anterior to

pectora l gi rd le and fin ; dorsa l surface of body wi th a large but

poorly defined and somewhat i rregu larly shaped brown blotch

anterior to dorsa l fin , and two sma l l m iddorsa l fa int ova l brown

marks, one m idway between dorsa l and ad ipose fin
,
the second

posterior to adipose fin ; latera l surface of body wi th a series of

three we l l defined and nearly equa l l y spaced broad transverse

brown bands, the first centered be low dorsa l fin , the second

below adipose fin , and the th i rd on posterior ha l f of cauda l

peduncle . A fou rt h transverse brown band , sim i lar to those on
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F IGURE 108. Breitenstein ia c f. insigm
'

s. Kapuas 1976 -4 5 . Above, mm (CAS be low , 19 1 mm fema le (CAS

body , occurs on di sta l ha lf of cauda l fin . A ll four bands wi th

narrow m i d la tera l anterior pro longat ions . Dorsa l and ad ipose
fins with brown co lorat ion conti nuous with brown bands on

si de of body ; pectora l fin wi th brown ish mark basa l ly ; ana l fin

co lorless or wi th a narrow brown band extendi ng across m idd le

ofposteriormost four fin rays ; pe lv ic fins colorless; nasa l barbel

wi th fa in t brownish marks (not wel l defined) , barbe ls o therwise

ent i re ly or a lmost ent i rely co lorless .

The shape , co lorat ion ,
and overa l l appearance ofA . pseudo

baga rias is st ri k ingly sim i la r to that of Bagarius (before I ex

amined i t , the paratype from Moesi R i ver actua l ly had been

m istaken for Baga rias) . At Kapuas 1976 -3 1 A . pseudobagarius

and Baga rias yarrelli were co l lected from a single sei ne hau l a t

n igh t and compared side by side whi le a l ive . T he uncanny re

semblance i nc ludes co lor qua l i ty as we l l as nearly iden t ica l dis

tribution and shape ofmarki ngs on head , body and fins.

A l ternat i ng brown and cream -co lored or ye l lowish bandi ng

comparable to t hat just descri bed occur in many catfishes typ
ically found over grave l bars or riflles. Among these are A fri can

amphiliids and mochokids, Sou th Ameri can pimelodids, and

o ther Asian sisorids Nang ra and severa l species of Glyp
tothorax, i ncluding G. p latypogonoides which has a lso been m is
taken for Baga rias) . There is a lso ano t her Akysis, A . leucorhyn

chus Fowler 19349 7 , fig . 44
,

This species, from theMenam

Chao Phrya, probably is not c lose l y re la ted toA . pseudobagarius;
i t di ffers i n hav ing snou t mo re t runcate ,

i n terorbi ta l space broad

er, posterior po rt ion ofhead latera l l y expanded ,
body less elon

gate, and ad i pose fin sma l ler .

DisT RrBUT ION.

— Known on ly from Moesi and Kapuas ri vers.

ETYMOLOGY .

— T he name pseudobagarius refers to the stri king
superficial (but phylogenet ica l ly fa lse) resemblance of th is species
to members of the sisorid catfish genus Baga rias .

Breitensteinia Steindachner, 188 1

Breitensteinia Steindachner, 188 1a z2 13 ( t ype spec iesBreitensteinia insigm
'

s S te i n
dachner, 188 1 , by monotypy) .

Breitenstein ia cf. insignis Steindachner, 188 1

(F igure 108)

Breitensteinia insr
'

gnis Steindachner. 188 1a 12 l 3 ( t ype loca l i t y Teweh=Moara T e
weh, Bar i to R i ver. sou t heast Bo rneo ) .

Breitensteinia I'nsignis Va i l lan t , figures 16 . 17 (Kapuas) .

MATER IAL EXAM I NED .
— Sumat ra: Djam b i , mm (ZMA Weste rn

Bo rneo : S i n tang , 176 mm fema le (RMNH Sanggau , 125 mm ma le (RMNH
Kapuas 1976 -4 5 . 4 : - 19 1 mm (CAS 494 15 , MZB 3693 , USNM

Sou t heast Borneo : Moara Tcweh. Bar i to-Fl tiss, 133 mm (NMW 5 5042 ,

ho lo t ype ) .

The ma teria l exam i ned represents a l l specimens of the genus
Breitensteinia kn own to me . Th rough the k indness of the la te
Rainer Hacker I was able to exam i ne the ho lo type ofB. insignis

during a visi t to Vienna in October 1982 . The ho lotype (sex

undeterm i ned) is i n somewhat poor condi t ion ; perhaps i t had

been dead for some t ime before preservat ion . I t is now faded

or bleached to a un i form pa le whi te presumably due to exhi

bition or storage i n dayl igh t . A l though I exam i ned spec imens

ofBreitensteinia from Sumatra and Borneo before and short ly

after exam i n ing the ho lotype, i t was not possib le to compare

them direct l y . Wh i le the specimens from Suma tra and western

Bo rneo appear to be conspecific , I am not certa in that they are

the same species as the ho lotype .

The 125 mm specimen from Sanggau is ofpart icu lar i n terest

because i t is a sexua l ly mature male ; each test is has abou t 10

e longate, d igi t i fo rm latera l processes or caeca . The 176 mm
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2 . Li ps with transverse pl icae ; lower l i p wi th a pa i r of ante

riorly project ing la tera l lobes.

The number of t ransverse pl icae i ncreases wi th growth . The

largest spec imen exam ined , a mm P . verrucosa , has the

mai n part of the upper l ip wi th 7 complete t ransverse p l i cae

and lower l i p wi th 4 complete transverse pl i cae p lus 4—5 pl i cae

on each latera l lobe . T he pl icae superficia l ly resemble those on

the expanded l ips ofthe cyp ri n id genus Osteochilus. I n Akysidae

and Sisoridae, as i n catfishes genera l l y , the l i p s are genera l l y

tubercu late or papi l lose; no o ther Asia n catfishes with trans

v ersely p l icate l i ps have come to my atten t ion . The l a tera l lobes

of the lower l ip ofParakysis are un ique .

3 . Nasa l , max i l lary , and two pa i rs ofmandibu la r or menta l

barbe ls wel l deve loped . Base of outer mand ibu lar barbel wi th

0— 1 and of i nner menta l barbe l wi th 0- 3 sho rt accesso ry barbels.

Max i l lary barbe l wi t h a broad base o riginat ing at ri ctus ofj aws

and cont inuous with bot h upper and lower l ips.

Parakysis has the fu l l ca tfish complement of four pa i rs of

barbe ls
,
with the specia l i zat ions no ted above which are un ique .

Comparable accesso ry menta l barbels are not found i n any o ther

Asian catfishes; the high ly branched menta l barbe ls ofAfri can

Mochokidae and South Ameri can Dorad idae are very d ifferent

from the simp le accesso ry menta l barbe ls ofParakysis . I n Akys

idae and Sisoridae , as i n catfishes genera l ly
,
base ofmax i l lary

barbel o rigi nates from or above upper l i p on ly .

4 . G i l l rakers absent .

There are no gi l l rakers on any of the gi l l a rches i n Par
'

alxjvsis .

I n Akysidae gi l l rakers are reduced in number but are la rge and

wel l deve loped and present on the leadi ng edge of a l l arches

except the last . The on ly ot her Asian catfishes as known to me

i n which the gi l l rakers are ent i re l y absen t belong to the h igh ly

specia l i zed and unrel ated fam i l y Chacidae .

5 . Dorsa l and pectora l Sp ines sho rt , stou t , and non-serrate .

T he dorsa l-fin spi ne of Parakysis is except iona l ly stou t and

wide for such a sma l l ca t fish , much more so than the dorsa l

spine of any akysid or sisorid . T he pectoral spine of nearly a l l

akysids and sisorids bears large serrae on its i nner margin .

6 . Dorsa l fin wi th 4 , pectora l and pel v i c fins with 5—6 soft
rays.

I n catfishes the prim i t i ve or genera l i zed complement ofdor

sal-fin soft rays is 7 . I n sma l l catfishes wi th a we l l developed

dorsa l -fin spine the number of rays is common ly reduced to 6

or 5 , rare ly to 4 (never fewer?) I n akysids the dorsa l-fin rays
are usua l l y 5 .

7 . A na l fin wi th 8— 13 rays, an teriormost 3—8 rays simp le and
wide ly spaced .

The number of simple or unbranched ana l-fin rays i n Akys
idae and Sisoridae, as i n most catfishes, is usua l l y no more than

3—5 ; i n catfishes wi th up to fiv e unbranched rays. the fi rst 2—4

rays tend to be very close together (somet imes a l l based on the

first ana l pterygiophore) . Perhaps the on ly Asian catfishes with

numerous wide l y spaced Simple ana l-fin rays comparab le to

those of Parakvsis are the members ofOlyridae and Amblyci

pitidae .

8 . Humeral (or postcleithral) process absent . Pectora l gland

present , with a single pecto ra l po re .

T he humera l process of the pectora l gi rd le is we l l deve loped

in all Akysidae . In Parakysis there is a Sl igh t convex i ty on the

posterior margin of the c lei t h rum near where the humera l pro

cess norma l ly a rises, but noth ing l i ke the we l l developed hu
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mera l process seen i n nearly a l l A s ian catfishes i ncluding Akys
i dae and Sisoridae .

9 . Cauda l fin wi th upper lobe moderatel y elongate and po i n t

ed , lower lobe shorter and rounded . Caudal fin wi th 3—5 upper
and 3- 4 lower procu rrent rays and or p rincipa l rays.

I n Akysidae the upper and lower lobes are genera l ly sim i lar

in shape, wi th the lower equa l to or sl i gh t l y longer than upper .

I n catfishes the principa l cauda l-fin ray formu la is a lmost

a lways n/n or n/n+ l
,
wi th n ranging from 9 (the pri m i t i ve

number of catfishes, found on ly in Dip lomystes) to 5 . Many

species have T he lowest principa l ray count kn own in

catfishes is found in severa l h igh ly specia l i zed and un

related genera in d ifferen t fam i l ies. A l though no except ions to
th is formu la were report ed in the ex tensi ve su rvey of catfish

cauda l skeletons by Lundberg and Baski n at least th ree

genera from sou theast Asi a depart from the ru le: Parakysz
'

s with

or Akysis hutchinsoni with and the si lu ri d Silu
richthys wi th 7/6 , 7/ 5 , or Akysidae o t her thanA . hutchinsoni

usua l ly have n /n or n + l princ ipal caudal rays (Table
10 . La tera l l ine apparent ly absent from side of body .

I n most catfishes the la tera l l i ne is we l l deve loped on the s ide
of the body . Akysidae have a series of latera l l ine pores at least

on the anterior hal f of the body . Acrochordon ichthys has the

latera l l ine with 23 pores ex tending to a po i n t be low end of

adipose fin ; Breitenstein ia has the la tera l l i ne wi th 27 pores
ex tending to we l l beyond the ana l fin . I n Akysis va riegatus. the

sma l lest akysid , the latera l l i ne apparen t ly is confined to the

anterior ha l f of the body , but has 5 wel l developed pores . No

pores or other indicat ion of a latera l l i ne have been observed

on the body of

l l . Vertebrae l 6 —32 .

I n Para/{ vsis the number ofabdom i na l vertebrae is 2—7 more

than of cauda l vertebrae , whi le the reverse is genera l ly t rue i n

Akysidae (see Table

Addi t iona l features of Parakysidae, ma in ly prim i t ive or re

duct ion characters of less hel p in estab l ish ing its dist i nctness or

re lat ionsh i ps, i nc lude the fo l lowing : eyes m inu te, dorsa l i n po

sit ion ; teeth of upper and lower jaws genera l ized ,
d isposed in

narrow bands; pa lata l teet h absent ; gi l l openings rest ri cted , ex

tending from just below to just above la tera l prom i nence of

c le i th rum ; ist hmus broad ; branch iostega l rays anterior

chamber of swim bladder wi th latera l lobes; adipose fin absent

or represented by a long, low- l y ing dorsomed ian ridge ofa lmost

uni form heigh t beginn ing just behi nd dorsa l fin and cont inuous
with low ridge formed by upper procurrent cauda l -fin rays; ma

ture ma les with moderate ly e longate geni ta l papi l la .

T he fam i ly Parakysidae comprises the genus Parakysis with

two species, P . t'errucosa from the Ma lay Peninsu la , Sarawak ,
and Sumatra , and P . anomalopteryx new Species from the Ka

puas basi n .

Parakysis Herre,
1940

Para /( Is is Herre . l 940a : 12 ( t y pe spec ies Parakvsis vcrrucosa He rre. 1940 , by
monotypy) .

Parakysis anoma lopteryx new species

HOLOTYPE . — MZB 3 702 , mm . Kapuas basi n . Sunga i Ser iang, a forested
t r i bu tary of the Sunga i Pa l i n , 3 7 km W of Pu tussi bau (Kapuas 1976
PARATY PES . —MNHN 1982 - 7 14 , 2 : 23 0 mm , same co l lec t ion as ho lo t y pe;
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F IGURE 1 10 . Cha ca banka nensis . Kapuas 1976 -4 7 . 10 1 mm (USNM

AMNH 48940 , BMNH l 982 . 3 .29 . 15 1—192 , CAS 49420. FMNH 94245 , MCZ

58352 , MZB 3 70 1 . 18: 19 8- 34 1 mm , Kapuas bas i n , Sunga i Mandai Ketchil near
con fluence wi t h Kapuas ma i nst ream ,

18 km WSW ofPutussibau (Kapuas 1976
CAS 4942 1 ,MZB 3703 . UMMZ 209923 USNM 230307 . 18: 185 mm ,

Kapuas bas i n . sma l l fo rest st ream flow ing i n to Kapuas ma i nst ream NE oq nung

Setunggu l , 53 km NW of S i n tang (Kapuas 1976

DIAGNosrs.

— P . anoma lop teryx i s superficia l ly sim i lar to its

on ly congener, P . verrucosa (Fig . but differs from that

species i n fin ray counts, shape ofupper l ip , number ofbranches

on menta l barbels, and number ofpores i n mand ibu l ar branch

ofcephal ic laterosensory cana ls. Pectora l -fin rays usua l l y i5 (vs .

i6 i n P . verrucosa) ; pel v ic-fin rays 5 (v s. cauda l-fin rays a lmost

i nva riably 7/ 5 (vs . usual ly to ta l ana l-fin rays 10— 13 , 5—8

simp le 3—7 branched (v s. to ta l 8—1 1 , 3—7 simple 5—6

branched) . Upper l ip wi th un i form margin (v s. upper l ip wi th

a discrete median lobe between anterior nost ri ls project ing v en

trally between latera l lobes of lower l i p) . Ou ter mandibu l ar bar

bel almost i nvari ably wi thou t branches, i nner mandibu lar bar

bel a lmost invari ably wi th a single branch (v s. ou ter mandibu lar

barbel usua l ly wi th one branch and inner wi th two or t hree

branches) . Mandibu la r laterosensory cana l wi thou t a pore latera l

to ou ter mandibu lar barbe l (v s. wi th a pore) .

D ISTR IBUT ION .

— Kapuas. Its only congener, P . verrucosa , is

known from Ma lay Peninsu la (Pahang , Johore) , Sumatra (De l i) ,
and Sarawak .

ETYMOLOGY . The name anomalopteryx refers to the unusua l

or
“anoma lous fin ray counts characterist i c of t h is species.

Chacidac

The sou th and sou theast Asian angler-catfish fam i l yChacidae

is dist ingu ished by its extraord ina ri l y large, broad , flat head ,

nearly square i n out l i ne when viewed from above; mou th ter

m i nal
,
very broad ; tongue very broad , occupying nearly ent i re

floor ofmou th ; max i l la ent i re ly i nc luded in gape; pa late eden

tu lous; gi l l arches great ly en larged and elongate; gi l l rakers ab

sent ; gi l l opening moderatel y large, ex tending onto isthmus only

a short d istance an teroventral to pectora l fin ; isthmus extreme ly

broad ; branch iostega l rays 6—8; eyes m i nu te; th ree or four pa i rs

ofm inute or very smal l barbels (nasa l barbe l absent i n C. Chaca ) ;

granu lated . Do rsa l fin wi th a st rong spi ne and four rays. Anal

fin with 8- 10 rays. Pectora l fin wi th a short , strongly serrated

Spi ne and 4—5 rays; pe lv ic fin s la rge wi th 6 rays; caudal fin

rounded wi th or pri ncipa l rays; upper and lower pro

cu rrent rays great ly en larged and numerous, 18 — 13 . Ver

tebrae 14— l 6+ l 7 1— 3 5 .

A si ngle genus, Chaca , wi th two species, C. Chaca (Ham i l ton
Buchanan , 1822) i n the I nd ian subcont inent and C. bankanensis

i n the Ma lay Peninsu la and I ndonesia . For fu rt her i nformat ion

on the fam i l y see Roberts

Chaca G ray , 183 1

Chaca G ray . 183 1 ( t ype spec ies P/a l vslacus Chaca Ham i l to n -Buchanan , 1822 . by
monotypy and abso lute tau ton ym y ) .

Chaca bankanensis, B leeker , 1852

(F i gu re l 10 )

Chaca bankancnsl
’

s B leeker . 185 2c: 45 5 ( t ype loca l i t y Banka, i n fluv iis) .

MATERiA L EXAM IN ED .

— Western Borneo: Kapuas 1976 - 16 , 4 : mm
(CAS 49424 , MCZ 5 7 598. MZB Kapuas 1976 - 19 . 164 mm (MZB
Kapuas 1976 -42 . 2 : mm (CAS 49425 . MZB Kapuas 1976 -46 .

3 ; —10 1 mm (MZB 37 12 , USNM

D ISTR IBUT ION .

— MaIay Peninsu l a (Johore , Perak) . Sumatra

( I ndragi ri ) . Borneo (Kapuas, Bari to ) . Banka . B i l l i ton .

Si luridae

T he Eurasian S i luridae is one ofthe most d ist i nct ive and we l l
defined fam i l ies ofcatfishes. Head depressed , body compressed ,

sk i n smoo th ; max i l lary barbe ls usua l ly elongate; one or (i n

Parasilurus and Silurus) two pa irs ofmenta l barbe ls (somet imes

vest igia l or absent) ; nasa l barbe ls i nva ri ably absent ; gi l l open ings

very wide; branch iostega l membranes, more or less broadly

overlapping, wi th 8—2 1 branch iostega l rays; dorsa l fin spine less,
wi th 1—8 (usua l ly l —4) soft rays (somet imes absent) , and exh ib

i t ing a fixed posi t ion in re lat ion to vertebra l co lumn un l i ke that

i n other catfishes (see below) ; ana l fin very long wi th 4 1— 1 12

rays; abdom i na l cav i ty rest ri cted ; cauda l vertebrae abou t 3—4

t imes as numerous as abdom i na l ; v ertebrae 9

numerous cu taneous flaps or ci rri on dorso la tera l surface of 75 .

head ,
somet imes also on lower l i p and on body . Ski n ex tensi ve ly In a l l si lurids, i nclud ing those wi thou t dorsa l -fin rays, we l l
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F IGURE 1 1 1 .

developed dorsa l-fin pterygiophores a rt icu l ate wi th neu ra l pro

ces s of vertebra 7 , or, in , the th ree c losel y rela ted genera Hito,

Parasilurus and Silurus, wi th neura l process ofvertebra 8 or 9.

I n ot her catfish fam i l ies dorsa l-fin pterygiophores genera l ly ar

ticulate wi th neura l p rocesses of severa l ve rtebrae beginni ng

wi th vertebra 4 or even wi th ve rtebra l or 2 .

The fam i l y compri ses 9—10 genera and abou t 50 species (for

systemat i c review see Haig T he genera and species are

most numerous i n the I nd ian subcon t inent , Mekong basi n , and

Borneo ; seven genera and 2 1 species (two here in descri bed as

new) are known from western Bo rneo . Ofpart i cu lar i n terest are

the high ly specialized but poorly known endem ic southeast Asian

genera Belodontichthys, Cera tog lan is, and Her
-

n isilurus.

Belodon tichthys B leeker, 1858

Belodontichthys B leeker. l 858C: 266 ( t ype spec iesBelodontichthysmacrochir B leeker
1858= ll

’

a/Iago dinema B leeker. 185 1 . by monotypy) .

A h igh ly specia l i zed and very d ist i nct i ve genus. Head and

body strongly compressed ; predorsa l profi le st rongly concave

from t ip of st rongly uptu rned snou t to above eye, then a lmost

perfect ly st ra ight to dorsa l-fin o ri gin ; dorsa l body muscu lature

extend i ng very far forward onto head , to above m idd le ofeyes

(as i n cypri n id Macrochirichthys) ; depth of body st rongly de

creasing from ana l-fin origi n to caudal-fin base; j aws long, com

pressed , st rongly uptu rned , lower j aw st rongly project i ng , ri ctus

be low anterior margin ofeye; j aw teet h large, lancet-shaped , i n

th ree i rregu lar rows i n bo th j aws, teeth in ou termost row some

what sma l ler ; vomerine teeth m inute, rest ri cted to a sma l l patch ;
eyes large , latera l (not v isib le from be low head) , subcu taneous;
max i l la ry barbels ex tending posteriorly to beyond leve l of pec

to ra l-fin o rigin and a lmost to pe l v i c-fin o rigin ; men ta l barbe ls

m i nu te , vest igia l ; gi l l openings v ery large; branch iostega l mem

branes free from isthmus with 13—15 branch iostega l rays; gi l l

a rches ex treme ly long; gi l l rakers short but re lat ive l y numerous

i n 296 mm Kapuas specimen) ; dorsa l fin sma l l , with

4—5 rays; ana l fin long, with 88—96 rays; pectora l fin fa lcate and

ext rao rd ina ri ly large , extending posteriorly we l l beyond leve l of

ana l -fin o rigin , with a basa l l y ri gid ,
dista l ly flex ib le non

pungent) , non -serrate spine and 18—22 branched rays; c le i th rum

and pectora l musc les eno rmousl y expanded ; humera l process

CALIFORN IA ACADEMY OF SC IENCES

Belodontichthys dinema . Kapuas 1976- 19, 296 mm (CAS

absent ; poru s pectora l is and axi l la ry gland absent ; pe lv ic fin

sma l l , with 9—10 rays; cauda l fin sma l l
,
separate from ana l fin

,

upper lobe Sl igh t ly longer than lower wi th p ri ncipa l and
about 4/3 procurrent caudal-fin rays; vertebrae 13 or 14+

6 7 (in one Kapuas specimen) ; co lor i n l i fe (Kapuas) i ri descen t

greenish-blue dorsa l ly , si l very or m i l ky-wh i te la tera l ly and v en

trally; a tta i ns 5 50 mm .

T he genus comprises a single species.

D ISTR IBUT ION .

— Laos, Viet nam , Tha i land (Mekong , Chao

Phrya) . Ma lay Pen insu la . Suma tra (Pa lembang , Djambi) . Bor

neo (Kapuas, Bari to) .

Ceratoglanis Myers, 1938

Ccra log lanis M yers, l 938z98 ( t ype spec iesHem isilurus scleronema B leeker, 1862 .

by or ig i na l des i gnat ion and monotypy).

Ceratog lanis is d ist ingu ished from a l l other si lu rids by i ts

hook-shaped max i l lary barbe ls (barbe l s permanent ly bent i n a
ri gh t angle near m idlength) and more numerous ana l-fin rays

( 103— 1 12 v s. less than 100 in a l l other si lu rids) . Vertebrae 12 5 1

—6 5 . I n shape of head and of its i n ferior, t ransverse j aws

Ceratoglanis st rongly resembles Hemisilurus but its posterior

nostri l l ies an terior to eye rather than posterior to i t as i n

Hen -

listlurus. Vertebra l counts are vi rtua l l y ident ica l i n Cerat

og lan is and Hemisilurus .

Ceratoglan is scleronema (B leeker , 1862 )

Hemisi/urus scleronema B leeker , 1862 ( t y pe local i t y Krawang, Java) .
Ccratog lam

’

s scleroncma M yers. l 938;98 .

MATERIAL EXAM INED.— Western Bo rneo : Kapuas 1976- 19, 14 : 226—348 mm
(CAS 493 87 . MZB 363 1 , RMNH 28889 . USNM

Belodontichthys dinema (B leeker , 185 1)
(F igure l l l )

Wallago dinema B leeker. 202 (t y pe local i t y Banjermassin ) .
Belodontichthys macrochz

'

r B leeker , 18580 266 (unwarran ted subst i tut ion ofspec ies
name for W. dinema ) .

Belodontichthys dinema Weber and de Beau fo rt ,
Wallago dinema M yers. 1938z98.

MATERIAL EXA M INED.— Westem Bomeo: 1( apuas 1976- 19. 3 : 193—296 mm (CAS
49386 . MZB 3630 . UMMZ
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FiGURE 1 12 . Kryptopterus apogon . Kapuas 1976 - 19 , 3 18 mm (CAS

MATERIAL EXAMINED .
—Westem Borneo : Kapuas 1976- 19, 4 : 173—3 18 mm (CAS

49389 , MZB 36 3 5 , RMNH 2889 1 . USNM S i n tang. 204 mm (ZMA

D IAGNOS IS .

— Probably the la rgest species ofKryptop terus, at

ta in ing a to ta l length of7 70 mm (Weber and de Beaufort 19 13 :

head more e longate than in any other Kryp topterus, its

length (v s. i n o ther species) ; lower j aw st rongly

project i ng beyond upper when mou t h is c losed , teet h very large,
those of lower j aw ex tending to externa l an terior margin of

den tary ; barbels great ly reduced , length ofmax i l la ry and menta l

barbe ls abou t eye diameter .

Kryptopterus bicirrhis (Valenc iennes, 1839)
(F igu re l 13 )

Silurus bicirrhis Va lenc iennes I
'

n Cuv ier and Valenc ien nes, ( t y pe loca l i t y
Java) .

Silurus palembangcnsis B leeker, 1852d z584 ( t ype loca l i t y Pa lembang , Sumat ra)
Kr_t

'

p topterichthys palembangensis B leeker , 18580 290 .

Kryptopterr
’

chthys bicirrhis B leeker. 18580 292.

Cryptopterus amboinensis G il nther. 1864 40 . 429 ( t y pe loca l i t y Am boyna , er

roneous) .

MATERrAL EXAM INED .
- Ma lay Pen i nsu la: Ben tong. Pahang, 3 : 89 4—104 mm

(CAS-SU Western Bo rneo : Kapuas 19 76 - 14 , mm (MZB Ka

puas 1976 - 19, 2 : mm (CAS 49399 , MZB Kapuas 1976 -33 .

mm (MZB Kapuas 1976 -34 . 3 : —125 mm (MZB 36 5 5 , RMNH 28897 ,

USNM Kapuas 1976 -44 , 4 : 6 7 4—87 8 mm (BMNH CAS
49400 . MZB Kapuas 1976-4 5 , mm (MZB S i n tang, 3 :

(AMNH Java: mm (MNHN 9932 , ho lo t ype of S. bicirrhis) .

Loca l i t y unknown : B leeker co l lec t ion . 122 mm (BMNH B leeker
co l lec t ion , 4 : 108—143 mm (RMNH 6837 , presumab l y i nc lud i ng ho lo t ype ofS.

palembangensis) :
“Am boyna,

" mm (BMNH 185 53 24 14 , ho lot y pe of C.

amboinensis) .

DIAGNOS IS — Kryptopterus bicirrhis is a medium -sized species ,
atta in i ng perhaps 200 mm , t ransparent in l i fe, with a long max

illary barbe l , menta l barbe ls great ly reduced or absent , gi l l rakers
16—2 1 , branch iostega l rays 8—10 , dorsa l fin wel l developed , pec

tora l-fin rays 1 1—13 , pel v ic-fin rays 6 , ana l—fin rays 59—68, and

vertebrae 46—4 9 .

Merist ic data on th is species and its synonyms are presented

in Table 10 .

Kryptopterus cryptopterus (B leeker , 185 1)

Sr
'

lurus cryptopterus B leeker. 185 10 270 ( t y pe loca l i t y Bandjermassing i n fluv iis) .
Kryptopterus micropus B leeker , 18580 284 (unwarran ted subst i tu te name for Si
lurus cryp top terus B leeker ,
Cryptopterus m icropus Gun t her , 1864 142 .

Kryptopterus cryp top terus Fow ler,

MATER IAL EXAM INED .

— Tha i land : Chao Phrya at Bangkok . 1 15 mm (CAS-SU
Western Borneo : Kapuas 1976 - 14. 4 : 98 7—124 mm (BMNH

CAS 49393 ,MZB Kapuas 1976 - 19. 3 : 1 17- 138 mm (FMNH 94242 , MNHN

1982 - 708, MZB Kapuas 1976-22 , 126 mm (MZB Kapuas 1976 -3 3 .

9: 1 14- 146 mm (MZB 364 3 , RMNH 28893 . UMMZ 209890 USNM 230289.

KUMF

D ISTR IBUT ION — Laos, Thai land (Mekong
,
Chao Phrya) . Ma

lay Pen insula . Sumatra (Palembang, Djambi , Banjuasi n) . Bor

neo (Baram , Sambas, Kapuas, Bandjermasi n) .

I
x
)

Kryptopterus Iimpok (B leeker , 1852 )

Silu rus Iimpok B leeker 1852dz583 ( t ype loca l i t y Palem bang, i n fluv iis) .
Kryptopterus Iimpok B leeker . 18580 286.

Cr'yprop lerus lin
-

ipok G ii n ther, 1864 239 .

MATER IAL EXAM TNED .

— Westem Bo rneo : Pon t ianak
,
126 mm (RMNH

S i n tang , 122 mm (RMNH Kapuas. Knapei et Sebruang, 2 : 2 17—225 mm
(MNHN Kapuas 1 5 : 1 3 0—24 1 m m (BMNH

170 , CAS 49395 . MZB 3646 . RMNH 28895 . UMMZ 20986 1 , USNM

Kapuas 1976 -38. 294 mm (MZB

DIAGNOS IS.

— Kryptop terus Iimpok is a moderately large species,
at ta i n ing 300 mm or more,

immediately dist i ngu ished from a l l

o ther Kryp top terus by its e longate menta l barbe l ex tending pos

teriorly to or beyond t ip of pecto ral fin .

Kapuas Specimens of th is species have gi l l rakers 15—20 , bran

chiostegal rays 10— 12 , dorsal fin present , pectora l-fin rays 13

15 , pel v ic-fin rays usua l ly 9, anal -fin rays 76—85 , vertebrae 5 7

59 .

D ISTR IBUT ION .

— ThalIand (Chao Phrya, Pasak) . Ma lay Pen

i nsu la (Pahang) . Sumatra (Ba tangHa ri , Kwantan ,Musi ) . Bo rneo

(Baram , Kapuas, Kahajan , Mahakam) .

Kryptopterus macrocepha lus (B leeker , 1858)
(F i gure l 14 )

Kryp topleric/t lhys macrocepha lus B leeker , 18580 293 ( t ype loca l i t y Sumat ra
“? Pa

dang? . i n fluv iis) .

Kryptopterus lais (B leeker, 185 1)

Silurus la is B leeker . 185 1I
'

:428 ( t y pe local i t y Sam bas i n fluv iis).
Kr)

t
prop terr

'

chthys la is B leeker , 18580 29 1.
Cryp top lerus la is Gun t her. 1864 z6 2 ; v on Mart ens. (Danau Sriang, Ka

puas basi n ) .

MATER IAL EXAM INED .
— Western Borneo: Kapuas 1976 -33 . 2

'

59 3— 6 5 5 mm
(CAS 4 9 3 94 . MZB K apuas 19 7 6 - 5 5 , 5 : 5 5 8 - 7 5 7 mm (BMNH

MNHN 1982-709 , MZB 364 5 . RMNH 28894 , USNM

D ISTR IBUT ION — Bo rneo (Sambas, Kapuas, Kahajan , Bari to) .
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F IGURE 1 13 . Kryptopterus bicirrhis . Above. Kapuas 1976 -34 , mm (MZB be low . Java. mm (MNHN 9932 . ho lo t y pe , rad iograph by Jan i ne A be l ) .

Cryp lop terus macrocephalus Gun t her. 1864 z4 1 .

Cryp lop lerus bicirrhis Popta . l 9o6 :26 (upper Mahakam ).
Kryptopterus macrtx

‘

ep/ra/us He rre and M yers. (Ma lay Pen i nsu la).
?
e

'

proptcrella beldri Fowler , l 944 : 2 ( t y pe loca l i t y Bo rneo ).

MATER IAL EXAM IN ED .

— Pen i nsu lar Tha i land : S i ngo ra mm
(CAS-SU Ma lay Pen i nsu la; Perak . Buk i t Merah . mm (CAS-SU
Sumat ra: no fu rt her loca l i t y . 3 : mm (CAS-SU Suma t ra?; Pa
dang" mm (BMNH Western Bo rneo : Kapuas
1976—5 . 4 : mm (CAS 49396 . MZB Kapuas 1976 -8. 10:

50 4 mm (CAS 49397 . MZB 3649 , USNM

D IAGNOS IS .

— Kryp top tcrus macrocepha lus is dist i ngu ished

from a lmost all other Kryptop terus by its st ri k ingly st ri ped or

(al ternat ivel y ) mo tt led co lorat ion ; smal l si ze, largest known

specimen abou t 100 mm ; long max i l la ry barbe l , gi l l rakers 1 l

13 , dorsa l fin present . pectora l-fin rays 9— 10 , pelv ic-fin rays 6 ,
anal -fin rays 48— 5 5 , vertebrae 4 2—4 5 .

Kryptop teru s macrocepha lus has two qu i te dist i nct co lor v a
rieties. st ri ped and mot t led . The commonest va riety , and the

one exh ib i ted by the ho lotype , is st ri ped , with th ree we l l defined

longi tudina l dark st ripes ex tendi ng length of body . The m iddle

st ri pe tends to be broadest and best defined ; its dorsa l margi n

is l im i ted by a very dark , t h in m idaxial st reak . I n the mo t t led

co lor variety the longi tudina l stri pes are present but are va riably

broken up and the clear spaces separat ing them are obscu red

by mo t t l i ng wh ich may extend onto the ana l fin . I n bo th co lor

variet ies there is usual l y observed a concentrat ion of me lano

phores form i ng a sma l l spot a t the base ofeach ana l-fin ray , and

a concentrat ion ofmelanophores form ing cont i nuous th in lon

gitudinal l i ne or st reak for the length of the ana l fin abou t one

th i rd of the distance from its dista l margi n . The dorsa l surface

of the head usua l ly bears two dark broad longi tud ina l bars sep
arated by a l igh t in terspace; i n some Specimens i n wh ich the

ent i re dorsa l surface ofthe head is darkened these are obscured .

I n the field I was i ncl i ned to bel ieve that the st ri ped variety

(Kapuas 1976 -5 ) and mo t t led variet y (Kapuas 1976 -8) were

different species, but deta i led compa risons of thei r co lor pat te rn

and mo rpho logy leadsme to conclude they are conspecific . Me

rist ic data on these co lor variet ies are presented in Table 10 .

Cryp toprere/Ia beldtr
'

is based on an aqua rium spec imen from

Born eo (ANSP 7 15 7 1 , 93 mm ) which I have not exam i ned . T he

co lor pat tern , as figured by Fowler , i nc ludes severa l features
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F IGURE 1 15 .

D IAGNOS IS .

— Kryptop lerus minor is a p la in co lored , sma l l

species ( largest known specimen mm ) , t ransparen t i n l i fe,

diflering from a l l o ther Kryptop terus by hav ing usua l ly or a lways

fewer gi l l rakers, branch iostega l rays. and pectora l and pe lv ic

fin rays. Dorsa l fin present ; max i l la ry barbel elongate; men ta l

barbe ls m inu te; gi l l rakers 10— 13 ; pectora l-fin rays 8- 9 ; pe l v ic

5—6 , ana l 46—60 ; vertebrae 9 - 4 6 . Frequencies

ofmerist i c characters are presented in Table 10 .

This species is perhaps most c lose l y rela ted to K. bicirrhis,

with wh ich I in i t ia l l y ident i fied i t . A l though bo t h i nhabi t the

ma inst ream of the Kapuas R i ver and its larger t ri bu ta ries, and

were co l lected mai n ly by n igh t- l igh t ing they were not co l lected

together on any occasion . They di ffer great l y i n nearly a l l me

ristic characters (Table

So far as I have been able to determ i ne th is species has not

been prev iousl y reported under any o ther name . The on ly spec

imens known to me are those obta ined by the Kapuas su rvey

of 1976 .

ETYMOLOGY .

— T he name minor (La t in) refers to the sma l l

si ze of adu l ts of this spec ies.

Kryptopterus schilbeides (B leeker , 1858)

Hem isilurus schilbeides B leeker. 18580 297 ( t y pe loca l i t y Pa lem bang. Sumat ra.

and Bandjermassi n , Borneo ).
(
‘

rg
-

ptop10 rur schilbeides G ii n ther. l .
Krvplop lcrns schilbeides Ha i g . 10 .

MATER IAL EXAM IN ED .

— Westem Borneo : Kapuas 1976 - 14 , 2 : mrn

(BMNH MZB Kapuas 1976 -3 3 . 8: 6 14 —886 mm (CAS
4940 1 . MZB 36 59 . RMNH 28898 . UMMZ 20989 1. USNM

DIST RIBUT lON .

— Sumatra (Palembang , Djambi) . Bo rneo (Sa

rawak , Kapuas, Bandjermasi n ) .

Kryptopterus sp . undet .

Cri
‘

ptomcrus micronema Va i l lan t . 1902 z48 (Pon t ianak ) .
'

r i
'

ptoprcrus apogon Weber and de Beau fo rt . 19 13 122 1 (part ) .

MATER IAL EXAM INED .

— Weste rn Bo rneo : Pon t ianak , mm (RMNH 78 17
,

iden t i fied as C . nn
'

croncma by Va i l lan t

I ha ve not been able to ident i fy th is dist inct ive l y co lored

specimen . I t is certa in ly not K. n
-

zr
'

cronema as o rigina l l y deter

m i ned by Va i l lant nor is i t K. apogon as suggested by

Weber and de Beaufort ; i t d iffers from bot h of these species i n

having a dorsa l fin (ov erlooked by Vai l lant ) as wel l as fewer gi l l

CALIFORN IA ACADEMY OF SC IENCES

Kryp top terus minor. Kapuas 1976 - 29
,

mm (MZB 36 38, parat y pe) .

rakers and ana l-fin rays. Mou th broad , lower j aw prom i nent ;
teeth large, sharp ; m ax i l lary barbel ex tending posteri orly to m id
dle ofeye ( left side) or to its posterior border (ri gh t side) ; men ta l
barbels absent?; dorsa l fin presen t (rays broken off near base) ;
pectora l-fin branched rays 13—14 ; pelv ic-fin rays ana l-fin rays

77? (73 repo rted by Va i l lan t) ; gi l l rakers 2+ branch i

ostegal rays 14 or 157 ; ent i re head , body , and anal fin strongly

marb led .

Ompok Lacepede, 1803

Ompok Lacepede. 1803 z49 ( t ype spec ies Ompok siluroides Lacepede, 1803=Silurus
bimacu/atns B loch . 1797 . by monotypy) .

Callie/irons Ham i l ton-Buchanan , 1822 : 149 ( t y pe spec iesSilurus (Ca/Iichrous )pab
(Ia Ham i l ton -Buchanan , 1822 . by subsequen t desi gnat ion ofB leeker ,

Silurodcs B leeker. 18580 27 1 ( t ype spec ies Silurus lrypop lrtha lnms B leeker , 1846 ,
by subsequen t desi gnat ion of B leeker , 1862 :

Pseudosilurus B leeker. 18580 27 5 ( ty pe spec ies Silurus bimacularus B loc h , 1797 ,

by presen t desi gnat ion : n .b . : desi gna t ion of Psc trdosilnrns as an abso lu te syn

onym ofCal/ic/rrous Ham i l ton -Buchanan . 1822 by B leeker , 1862 117 is i n val id
because Silu rus (Ca l/r

'

chrous) paba
'

a is not among the spec ies i n c luded i n the
o r i gi na l accoun t ofPserrdosi/zrrns) .

Four species of Ompok occur in western Borneo . Merist i c

data on Bo rnean Ompok are given in Table 1 1 .

Ompok eugeneiatus (Vai l lan t , 1893 )

Cal/ichrons eugeneiatus Va i l lan t . l 893a z6 l ( t y pe local i t y Kapuas) .
Silnrodcs cngcm

'

a tus Weber and de Beaufo rt . 19 12 : 13 .

Ompok eugeneia tus Ha i g ,

MATER IAL EXAM INED.— Weste rn Bo rneo : Kapuas 1976 -3 2. 9: mm
(BMNH CAS 49402 , MNHN 1982-7 10 . MZB 366 1 , UMMZ

Kapuas 1976 -44 . 3 : 122— 129 mm (MZB 366 ? USNM

Ompok hypophtha lmus (B leeker, 1846 )

Silu rus Irvpop/n/za /mus B leeker . 1846a : 149 ( t y pe local i t y Batav ia) .
Silurus macronenza B leeker. ( t ype loca l i t y Bandjermassing, i n fiuv iis) .
Sr

'

lurodcs hypophthalmus B leeker , 18580 272.

Silurodcs macronema B leeker , 18580 2 73 .

Ca llie/irons ht'pophlhalmus Gun t her. 1864 z48.

CaI/I
'

clrrorrs n
-

racronema Giln ther.

Ompok hypop/rtha /mus Ha i g . 1952 : 105 .

MATERIAL EXAM INED .

— Westem Borneo: Kapuas 1976 -20 , 3 : 144—177 mm (CAS
49403 .MZB Kapuas 1976 -3 2 . 2 : 1 13—125 mm (MZB36 64 , RMNH

Kapuas 1976 -33 . 190 mm (MZB Kapuas 1976 -42 , 140 mm (MZB
Kapuas 1976 -44 , 2 : 1 17—196 mm (MZB 36 6 7 . USNM
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TABLE 1 1 .

G i l l rakers

17— 19 12—13

12—13 14—15 13—14

l l— 12

Ompok sabanus I nger and Ch i n ,
1959

(F i gure 1 16 )

Ompok sabanas I nger and Ch i n , 19591282 ( t y pe local i t y Segama River, nort h
Borneo) .

MATERrAL EXAM IN ED .
— WCSlem Borneo : Kapuas 1976-39, 23 : mm

(BMNH 1982 .3 .29 . l 7 5— l 76 . CAS 49404 , FMNH 94243 , MZB 3668, RMNH

28900). No rt h Bo rneo : Kinabatangan basi n , 6 : 68 9—108 mm (CAS 49745 , FMNH
68024 , parat ypes) .

D ISTR IBUT ION .

— Kapuas, Ki nabatangan (northeast Borneo) .

Ompok weberi (Hardenberg, 1936)

Callichrous weberi Harden berg, l 936 : 232 (t ype local i t y Padang T ikarbay, western
Borneo) ; Hardenberg, l 937 :9 (Kumai River , western Bo rneo) .

Ompok weberi Ha i g,

MATER IAL EXAM I NED .
— None.

Ompok weberi is known on ly from Hardenberg
’

s descrip t ions

of the 79 mm ho lo type from Padang T ikarbay and a 50 mm

(to ta l length) non -type specimen from the Kuma i . Bot h speci

mens are presumed lost .

As descri bed by Hardenberg i t differs from a l l other Ompok

i n having only 4 1—47 ana l-fin rays (vs . 5 3 or more) . Eye covered

by skin ,
4 i n head ; max i l la ry barbe l ex tending posteriorly to

beyond anal-fin origin ; menta l barbe l very short , length less than

that of head ; branch iostega l rays 13 ; pectoral-fin rays 8—9; cau

dal-fin lobes rounded .

Silurichthys B leeker, 1856

Silurichthys B leeker , 1856 14 1 (t ype spec iesSr
'

lurusphar
'

osoma B leeker , 185 1,
by monotypy) .

This dist i nct ive sou theast A s ian genus is poorly represented

in museum co l lect ions, and it is doubtfu l how many species

shou ld be recogni zed or how they may be dist i ngu ished . There

are th ree species i n the Kapuas, i ncluding one new species.

Merist i c data on these th ree species are presented i n Tab le 12 .

Silurichthys hasselti B leeker, 1858

(F i gure 1 17 )

Silurichthys Hasseltil
' B leeker , 185 80 270 ( t ype local i ty Java, Tjisekat , i n fluv iis) .

MATER I AL EXAMTNED . Malay Pen insu la: Ko taT i nggi , Johore, 4 : mm
(CAS-SU 3 1076 , 32698, western Borneo: Kapuas 1976-6 , mm (MZB

Kapuas 1976-26 , mm (MZB

15 1

M ER I ST IC CHARACTERS OF BORNEAN OM POK. For defin i t ion of ve rtebra l coun ts see p . 22 .

Pel v ic-fin rays Vert ebrae

6 1- 62

80—84

l l +3 7

4 1—4 7

Silurichthys phaiosoma (B leeker, 185 1)
(Figure 1 18)

Silurus phaiosoma B leeker. ( t ype local i t y Sam bas. i n fluv iis) .
Silurichthys pha iosoma B leeker , 18580 268.

MATERrA L EXAM INED . Malay Pen insu la: Te lok Anson , Perak (CAS-SU
western Born eo : Kapuas 1976 -8, mm (MZB Kapuas 1976 -42 ,
mm (MZB

Silurichthys sanguineus new species

(Figure 1 19)

HOLOTYPE .—MZB 367 3 , mm . Sungai Tekam , a sma l l forest st ream , where
i t en ters Kapuas ma i nst ream about 5—6 km upst ream from Sanggau .

D IAGNOS IS — A Silurichthys lacking pelv i c fins and wi th on ly
principal caudal-fin rays (a l l other Silurichthys ex

amined with 12—13 p rincipa l caudal-fin rays); head rela t ivel y

shorter and body more e longate than i n any o ther Silurz
’

chthys ;

upper l ip ex tendi ng posterior ly to a po i nt beh i nd vert i ca l a long

posterior margin of eye; dorsa l-fin o rigin far in advance of a

vert ica l th rough anal-fin origi n ; vertebrae co lor i n

l i fe enti rel y b lood-red or v iv id pu rp l ish-red .

The ho lotype and on ly known specimen ofS. sanguineus may

be fu rther characteri zed as fol lows: dorsa l-fin rays 4 ; pectora l

fin rays i8; ana l-fin rays 60 ; head length maxi l la ry barbe l

ex tending posteriorly to we l l beyond ana l-fin o rigin , menta l bar

bel to we l l beyond pectora l-fin origin ; greatest body depth (at

abdomen) body depth at m iddle of ana l fin depth of

ana l fin upper caudal-fin lobe dist i nct ly longer than lower
lobe. Specimens ofS. hasseltii and S. phaiosoma ofcomparab le

si ze observed in l i fe were p la in co lored or mot t led brown ish

wi thou t any co lorat ion of the vivid red co lor observed in S.

sangu ineus.

ETYMOLOGY .

— The name sanguineus (La t in) refers to the

blood-red co lor of the ho lo type of th is species observed in l i fe.

Wa l lago B leeker , 185 1

Wallago B leeker , 185 10 265 ( t y pe spec ies Silurus malleri B leeker. l 846=Silurus
al tri B loch and Sc h ne ider. 180 1 . by subsequen t desi gnat ion of B leeker , 1862a:

Wa llagonia M yers, 1938198 ( t y pe spec ies Wa llago leerii B leeker, 185 1 , by ori gi na l
desi gnation) .

Wallago comprises large si lu ri ds, dist i ngu ished from a l l o ther

genera in sou theast Asia by having a relat ively large dorsal fin
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FiGURE 1 16 . Ompok sabanas . Above. Kapuas 1976 -39 , mm (FMNH be low , no rt heaste rn Borneo, Ki nabatangan , mm (FMNH 68024 , parat ype) .

with 5 rays (dorsa l fin sma l ler, usua l ly wi th 4 or fewer rays, or

absent a l toget her, i n o ther sout heast Asian si lu rids) . Eye wi th

free orbi ta l rim , ly i ng ent i re l y above leve l of com er ofmou th ,

not visi ble from beneath head (eye subcu taneous i n a l l ot her

sou theast Asian si lu rids, ly i ng at or be low co rner ofmou th in

Ompok, visib le from be low head in Kryp top terus and most o ther

si lurids) ; gape obl ique, wide, and very long , reach ing to or be

yond anterior margin ofeye (short er in Ompok and most o ther

si lu r ids) ; branch iostega l rays 13—2 1 ; pectora l-fin rays 12- 15 ,

pe lv ic 8- 1 1 , ana l 60—96 ; cauda l fin deeply forked , wi th sl igh t ly

po in ted lobes, free from ana l fin ; principa l cauda l -fin rays

Three species ofWa llago are recogn ized (Roberts l 982c) , of

wh ich on ly one is found in weste rn Bo rneo .

Wa l lago leerii B leeker , 185 1

l l
'

a/lago Lccrn
’

B leeker . 185 11z42 7 ( t y pe loca l i t y Sam bas c t Pa lem bang. i n fluv iis) .
'

a/lago nebulosus Vai l lan t . 1902 146 ( type loca l i t y Tepoe , bo rds du Mahakam ) .
See Roberts

‘
7VI

'

a/lugon ia ( it
'

ccdici Ho ra and M isra in Ho ra and Gupta, ( t ype loca l i t y
Kua la Tahan . Pahang) . See Roberts

MATERiAL EXAM I NED .

—Ma lay Pen i n su la: S i ngapo re . 305 mm (CAS-SU
Sumat ra: Djam bi . 2 1 : 102—3 1 5 mm (ZMA Borneo ; Pleyharie R i ver.
3 18 mm ( RMNH Kapuas 19 76 - 16 . 2 : 179—202 mm (CAS 49405 , MZB

Kapuas 1976 -46 . 17 5 mm (MZB Kapuas R i ver. 3 2 1 mm (ZMA
1 Mahakam R i ver. 1 52 mm (RMNH 78 12 . ho lo t y pe of

D IAGNOS IS . Wa llago leerii is d ist ingu ished from al l o ther
Wa llago by itsjet black pectora l-fin membranes. Branch iostega l

rays 15— 18; gi l l rakers 12— 16 ; ana l -fin rays 64—7 5 .

Loca l fishermen in terv iewed i n 1976 i nd i cated that Wallago

leerii (always known to them as i kan tapah , and not confused

wi th any o t her species) a tta ins 80 kg and is the largest fish in

the Kapuas. They also sta ted that i t used to form large m igrato ry

schools i n the Kapuas mainst ream but tha t such schoo ls had

become less no t i ceable, wh ich they at t ri buted to i ntensi ve gi l l

net t i ng .

Be lonidae

The predom i nant ly ma ri ne and estuari ne needlefishes or Be

lon idae inc lude a single freshwater genus i n Asia .

Xenentodon Regan , 19 1 1

.l
’

cncn loa
'

on Regan . 19 1 ( t ype Spec ies Bc/onc cancila Ham i l ton -Buchanan ,
1822 . by subsequen t desi gnat ion of Jo rdan .

Body cyl i ndrica l ; j aws wi th large can ine teeth a l ternat i ng wi th

much more numerous smal l conica l teeth ; infrapharyngobran

chia l bones absent or too t h less except for th i rd pair (infrapha

ryngobranchials two th rough four present and tooth-bea ri ng i n

a l l or a lmost a l l other Be lon idae except the dim inu t i ve Sou th

American Belonr
'

on ; Co l let te gi l l rakers absent ; sca les

ve ry sma l l to ex treme l y sma l l ; latera l l i ne placed very low on

body , not form i ng keel on cauda l peduncle; dorsal a nd ana l fins

about equa l and nearly opposi te each o ther , with 14—19 rays;
cauda l fin t runcate or rounded ; vertebrae 33

6 2 .

The genus is widel y d ist ributed in fresh water (and brackish

water?) i n Ind ia , Burma , Thai land , the Ma lay Peni nsu la , Su

matra , and western Bo rneo but apparent ly is absent from no rth

ern and easte rn Bo rneo and Java . On ly two species cu rrent ly

are recogni zed but my observat ions ind icate t here are at least

th ree .
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F IGURE 1 18. Silurichthys phaiosoma . Suma t ra (after Weber and de Beaufo rt 19 13 , fig .

southeast Asia ( inc lud ing Celebes) are v iv iparous and occur

largel y or exclusively i n fresh water , two i n wes tern Bo rneo .

Dermogenys van Hassel t , 1823

Dermogenys v an Hasse l t in Kuh l and v an Hasse l t , l 823 : 13 1 ( t ype spec ies Der
mogenys pusillus v an Hasse l t in Kuh l and v an Hasse l t , 1823 , by monotypy) .

Dermogenys, characteri st i c of brackish as wel l as freshwater

habi ta ts, is the most widel y dist ri buted ofthe viv iparous south

east A s ian ha lfbeaks, rangi ng from Burma and Tha i land along

the coasts ofthe Malay Peninsu la and G reater Sunda islands to

Celebes. A l though Dermogenys occurs far i n land in some p laces,
and its dist ri but ion su rrounds that of Hemirhamphodon , the

two genera apparent l y never occur sympat rica l ly . T he si ngle

col lect ion ofDermogenys taken by the Kapuas su rvey of 1976

was obta ined in a t ida l creek near the Kapuas mou t h far from
any co l lect ions ofHemirhamphodon . Dermogenys is unknown

from the Kapuas interior . I suspect that wherever i t occu rs the

exclusi ve l y freshwater Hemirhamphodon has excluded or dis

placed Dermogenys.

Dermogenys cf. pusi l lus van Hassel t r
'

n Kuh l and van Hasse l t ,
1823

Dermogenys pus illus v an Hasse l t in Kuh l and v an Hassel t , 1823 : l 3 l ( t ype local i ty
Java) .

MATER IAL EXAmrNED.
— Westem Borneo : Kapuas 1976-3 . 6 : mm (CAS

49428. MZB 3 7 17 . ZMA

Mohr ( 1936) revised Dermogenys, giv i ng an ex tensive syn

onymy of D. pusillus and record ing specimens of the Species

from numerou s local i t ies v i rtua l l y coex tensi ve wi th the en ti re

range ofthe genu s . Unt i l Dermogenys can be revised agai n these
records shou ld be regarded wi th cau t ion .

Hemirhamphodon B leeker, 1866

Hemirhamphodon B leeker. 1866a : 140 ( t y pe spec ies Henrirhamphus phaiosoma
B leeker , 1852 . by ori g i na l desi gnat ion ) .

D IAGNOS IS .

-Myrmecophagous halfbeaks wi th each side of

beak (extended lower j aw) wi th two or t hree rows ofan terolat
erally di rected con ica l teet h (beak too th less in a l l o ther hem i

ramphids) . Beak term i nat ing in an e longate, flex ib le, fleshy ap
pendage. Sca les i n latera l l i ne series about 90—100. Dorsa l fin

wi th 14—24 rays, its ori gi n far anterior to t hat of ana l fin . Ov o

viviparou s . Males wi t h an e longate gen i tal pap i l la and dist i no

tiv ely modified anal fin wi th posteriormost four rays separated
from anterior rays and mo rpho logica l ly specia l i zed .

Ma le Hemirhamphodon may have 1—3 m inu te sp i nes pro

jecting la tera l ly from the posterior margi n of the sca les over

mos t of thei r body surface . These are re la t ive ly sma l ler but

o therwise probably comparable to the sca le spi nes or cten i i on
ma les of the Sou th Ameri can freshwater be lonid Pseudotylo

snrus angrrstr
‘

ceps (see W i ley and Co l let te fig . lOf)
and numerou s cyprinodonts . Such

“breed ing contact organs
”

have not been reported previousl y i n hemiramphids.

Key to Hemirhamphodon ofwestern Bo rneo

l a Dorsa l-fin origin considerably posterior to vert i ca l l i ne

t h rough ana l-fin o rigi n ; dorsa l-fin rays 14—15

H . pogonognathus

F IGURE 1 19 . Silurichthys sanguineus. Kapuas 1976 - 16 , mm (MB 36 73 , ho lo t ype) .
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F IGURE 120 . Xenentodon . Above , X. cancila . Nepa l . Ch i tawan Va l ley , l 1 1 mm (CAS be low , X. canciloides. Kapuas 1976 -22 , 1 12 mm (FMNH

l b Dorsa l-fin origin considerably anteri or to vert i ca l l i ne

th rough anal-fin o rigin ; dorsa l-fin rays 22—24

H . pha iosoma

1c Dorsa l-fin origi n a lmost di rect ly above or sl ight ly pos

terior to a vert ica l l i ne drawn through ana l-fin ori gin ;
dorsa l-fin rays 17— 18 H . sp . undet .

Hemirhamphodon phaiosoma (B leeker, 1852)

Hen rirhamphus phaiosoma B leeker , l 852a z26 ( t y pe loca l i t y B i l l i ton ) .
Hemirhamphodon phaiosoma B leeker , 1866a : 168 .

MATER IAL EXAM INED .

— Western Bo rneo: Kapuas 1976 -6 , 13 : 26 5—50 4 mm
(CAS 49429 , MZB Kapuas 1976- 12 . 8; mm (MZB 3 7 19 , USNM

Kapuas 1976 -25 , 6 : mm (MZB 3 720 , RMNH Kapuas
1976 -26 . 5 : mm (BMNH l 982 . 3 .29. 194— l 97 , MZB Kapuas
1976 -30 . 2 : mm (MZB 3722 , UMMZ

COLORAT ION .

—Li fe co lors ofH . phaiosoma were recorded in

the field at Kapuas 1976 - 12 : overa l l body co lor v io laceou s or

mauve; larger specimens usua l l y wi th two (somet imes three)
para l lel longi tudina l red streaks; sma l lest specimens wi th a sin

gle red st reak ; ventrol atera l ha lf of body wi thout ova l marks or

blotches; dorsa l , ana l , and cauda l fin s, and gu la r membrane

0 phaiosoma

A pogonognathus

— 10 °

F IGURE 12 1 . Hemirarnphodon . Geograph ica l d istri bu t ion of two spec ies .

COLORAT ION .

— Li fe co lors ofH . pogonogna thus were record

ed in the fie ld at Kapuas 1976 -8 . Ov era l l body co lo r pa le blu ish

or v io laceous. No m id latera l longi tudina l red st reak . Ventro

yel low wi th th i n red margins; abdomen pa le, but i n some spec

imens wi th two wide ly spaced paral le l longi tudina l red streaks

ex tend ing from just beh ind head to ana l fin origin . T he on ly

o ther co lor observat ion for th is species known to me, of spec

imens from B i l l i ton Island (de Beaufo rt 1939 : 192 ) agrees with

m i ne except that he noted sexua l di chromat ism : Two ma les,
76 and 80 mm ,

and two fema les 68 and 69 mm [presumably

tota l length]. Color ofpreserved specimens ye l lowish . T he ma les

with two narrow crimson l ines, running para l le l to each other

a long sides of body and two , the fema les with a fa int p i nkish

latera l band , bordered above and be low with dusky .

HAB ITAT .

— In the KapuasH . pha iosoma was found in sma l ler ,
relat i ve l y h igh -gradien t , deeply shaded forest st reams wi th nu

merous rocks and stones on the bot tom .

D ISTR IBUT ION (Fig . 12 l ) . — Borneo (Pa landok , Sadong Ma

tang , Kapuas) . Banka . B i l l i ton . The species has been repo rted

from S ingapore but I agree with A l fred ( 1966 ) that th is record

is suspect . There are no other records from theMa lay Pen insu la .

Hemirhamphodon pogonognathus (B leeker , 185 3)
(F i gu re 122 )

Henrirhamphns pogonognathus B leeker . 185 30 193 ( t y pe loca l i ty Ban ka ls Ma

rawang. i n fluv iis) .
Hemirhamphodon pogonognathus B leeker . 1866a : 169 .

?Hemirlramphodon kukenthali Steindachner ( t ype loca l i t y Baram R i v
er. Sarawak ) . See Moh r ( 1936 z60

MATER IAL EXAM I NED .

— Ma lay Pen i nsu la: Perak . Tapah F isher ies S tat ion
mm (CAS-SU Johore. Ku la i . mm (CAS-SU Johore.

Gunong Pu la i . 64 : mm (CAS-SU Johore. Mawa i d ist r i c t 50
60 m i N ofSingapore, 6 : —44 . l mm (CAS -SU Joho re

,
Ko ta T i nggi ,

1 1 : mm (CAS-SU S i ngapore. Manda i Road . 97 : mm
(CAS-SU 33947 , S i ngapore. 34 : 26 5—4 97 mm (CAS 19994 . CAS . SU
307 56 . Sarawak : 15- 20 m i E of Kuch i ng . 24 : mm (CAS-SU
Western Borneo: Kapuas 1976 -5 . 9: mm (CAS 494 30 . MZB

Kapuas 1976 -6 . mm (MZB Kapuas 1976 -8, 6 : mm (BMNH
1982 . 3 .29 . l 98—202.MZB Kapuas 1976 - 10 , mm (MZB Kapuas
197 6 - 1 1 . 2 : mm (CAS 495 13 , MZB Kapuas 1976 - 16 , mm
(MZB Kapuas 1976 - 17 . 7 : 28 0- 50 6 mm (MZB 3729, RMNH
Kapuas 19763 6 7 , 3 : mm (MZB3 730 . UMMZ Kapuas 19 76
39 ,

9 : mm (MZB 3 7 3 1, USNM Kapuas 1976 -46 , 3 ;

(CAS 4943 1. MZB Kapuas 1976 -5 1 . 3 : 297 - 36 5 mm (MZB 3 7 33 ,
ZMA
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F IGUR E 122 . Hemirhamphodon pogonogna thus. A bove,
Kapuas 1976 -5 , mm ma le (CAS be low . S i ngapo re. Manda i Road , mm male wi t h upper

jaw t ransfi xed by mand i b les of mm an t (CAS-SU

la tera l ha l f of body wi th a row of fou r even ly spaced , blu ish or

blu ish -green , vert i ca l ly elongate oval spots or blotches from just

beh ind pecto ra l fin to just i n front of ana l -fin o rigi n (spo t i n

front of ana l fin somet imes fa i nt) . Abdomen wh i te; no abdom

i na l red streaks. Fi ns co lorless or dusky except for wh i te or pa le

blue margin ofana l fin . Gu la r membrane red . Co lor pho tographs

ofthe species have been publ ished by Brembach W ick

man and Hyrt l T he co lo rat ions i l lust ra ted agree
genera l ly wi th my observat ions but there are some diflerences

worth no t i ng . W i ckman
’

s fish was co l lected near Kuch ing; its

co lorat ion is basi ca l ly sim i lar to that desc ribed above except

the overa l l body co lorat ion is brownish or redd ish -brown and

the v ert i ca l l y oval spo ts dusky or dark ; a th in m id latera l lon

gitudinal redd ish-brown st reak present , scarce ly d ist i ngu ishable

from overa l l brownish or reddish-brown body co lor . Caudal fin

wi th a th in margina l co lora t ion ofpa le blue and redd ish flecks,
otherwise pla in . Operc le wi th two short , ho ri zonta l i ridescent

blue marks; gu lar membrane pa le blu ish wi th va riably red mar

gins . Brembach
’

s specimens and Hyrt l
’

s specimen are wi thou t

loca l i ty data . Brembach
’

s have overa l l body co lor i ridescent

greenish dorso latera l ly and vio laceous or pearly ventro la tera l ly ;
a t h in , fa int ly visi ble m id latera l longi tudina l red st reak ; four

b lu ish oval b lo tches; dorsa l , ana l , and caudal fins with th in pa le
b lu ish border, that of dorsa l fin also flecked with red

: gu lar

membrane rosy , ven tra l border wi th a th in black margi n . Hyrt l
’

s

specimen ,
a ma le, is st ri k ingly beau t i fu l : overa l l body co lor deep

blue, somewhat vio laceous ventro la tera l l y ; m id la tera l red st reak

rela t iv el y wel l defined ; four ova l blotches rather ind ist i nct , al

most same deep blue hue as overa l l body co lor ; dorsa l fin wi th

th in red margina l band ; pe lv ic , ana l , and cauda l fins wi th pa le

blu ish margins; fins o therwise co lorless; gu la r membrane en

tirely brigh t scarlet .

R EPRODUCT ION — It has long been known that Hem irham

phodon is viviparous (or ovovivi parous) , producing rela t i vel y

large young, but there has been l i t t le documen tat ion of the phe

nomenon . Soong in an ex treme ly brief communicat ion ,

reported tha t in H . pogonognathus : 1) ma les grow larger than

fema les; 2) young are born in sma l ler batches t han i n Der

mogenys pusillus. at an average (tota l?) length of 1 1 mm ; 3 )
durat ion of gesta t ion is abou t 6—8 weeks; 4) i nd iv idua l wi ld

popu lations breed synchronousl y but different popu lat ions breed

at d ifferent t imes; and 5 ) there is no t rue (reproduct ive) season

al i ty . Brembach ( l 978a ) repo rted or i nd icated tha t : 6 ) pregnant

females carry a number of young in difleren t stages of deve l

opment ; 7 ) young are bo rn i n rapid succession , somet imes da i ly ;
8) the number of young produced is usual l y on ly 1 or 2 and

somet imes 4 da i ly ; 9) iso la ted fema les wi l l generate young dai ly

for a considerable peri od of t ime. My own observat ions on

superfetat i ng H . pogonog nathus do not bear on i tem s 3—4 but

confirm or support 1—2 and 5—9 . Data on ma les and fema les i n
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F IGURE 124 . Doryichthys. Geograph ica l d istri bu t ion .

mm fema le
,
12 fetuses (CAS-SU

(plus 4 eggs mm i n early

mm fema le , 5 fetuses (CAS-SU

2 eggs mm i n diameter

mm fema le
, 6 fetu ses (CAS-SU

mm 7 eggs mm i n a double row ; mm

fema le
,
7 fetuses (CAS-SU

mm 1 egg mm , wi th late ce l l d iv isions (no other eggs) ;
mm fema le,

1 1 fetuses (CAS-SU egg mm (m is

shapen ,
with sma l l wh i te core; evident ly i n process of resorp

t ion) , fetuses mm , egg mm (very m isshapen , l arge

whi te core) , fetuses

mm double row of 9 eggs (6 with moru la or gastru la - l i ke

development) . From t hese and other observat ions I conclude

that H . pogonognathus exh ibi ts an ext reme form of superfeta

t ion , with each successi ve brood in a si ngle ova ry consist ing of

no more than th ree young and usua l ly of on ly a si ngle young .

The difference i n age of the young probably is due to i nd iv idua l

fert i l i zat ion ofeggs by sperm stored in the fema le . An a l te rnat i ve

hypo t hesis, that differences i n feta l development are cont ro l led

by a maternal or feta l hormonal gradient in the ova ry , is con

traindicated by the obse rvat ion ofsuccessi ve fetuses of ident ica l

length in pregnant fema les from Gunong Pu la i .

I n summa ry . data presented here on H . pogonognathus in

dicate that fema les become sexua l ly act ive a t abou t 34 mm ,
and

that from then on they produce very sma l l numbers ofrela t i vel y
large young (7—8 mm ) a t more or less regu la r i nterva ls th rough

out the year . A pregnant fema lemay carry up to 8 discrete broods

at once . I f the gestat ion period of 6—8 weeks given by Soong is

correct , fema les presumably give bi rt h at in terva ls as short as

2—8 days .

FOOD HAB ITS .

— Gut contents were exam i ned in over 30 spec

imen s represent ing nearly a l l avai lab le co l lect ions ofH . pogo

nogna thus. Vi rtua l ly every Specimen conta ined at least one dis

crete food i tem . A lmost a l l food i tems were terrest ria l i nsects,
somet imes too digested to be iden t ified even to order . Never
theless, i t is c lear thatH . pogonognathus feeds a lmost exclusi vely

on terrestri a l i nsects and predom i nant ly ants . I n mo re than half
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Hemirhamphodon sp . undet .

?Hen z irhan -

zp/rodon chrysoprmcrarus B rem bach , 197817 ( t y pe loca l i t y sou t heast
Bo rneo ) .

MATER IAL EXAMIN ED.— Weslel
‘

n Borneo : Kapuas 1976 - 13 . 5 : mm
(CAS 49432 , MZB

A si ngle sma l l lot ofHemirhamphodon obta ined in 1976 i s
not ident ifiable wi th ei ther H . phaiosoma or H . pogonognathus

(seeKey above) . I t m ay beH . chrysopunctatus or an undescri bed

species . Co lor in l i fe not recorded .

Syngna t h idae

Syngnath idae (pipefishes and seahorses) are predom i nant ly

ma rine and brackish water in habi tan ts bu t endem i c freshwater

species occur i n t ropi ca l west Afri ca , sou theast Asia , and perhaps
e lsewhere . T he sout heast Asian freshwater genus Doryichthys
comprises four species, all presen t in western Bo rneo . Thei r

geograph ica l dist ribu t ion is shown in Figure 124 .

Doryichthys Kaup , 1856

Doryic/rlhys Kaup , 185 3 223 3 (nomen nudum ) .
Do ryichl hys Kau p , ( t y pe spec ies Doryic lrl /rys bilinca l ns Kau p ,
1856=Sjvrgna tlms deokha toidcs B leeker , 185 3 : by subsequen t des ignat ion of
Jordan and E yerman n ,

Kanpia Sm i t h . ( t ype spec ies Syngna lhus boaja B leeker 185 1 , by ori g i na l
desi gnat ion ) .

D IAGNOS IS .

— Operc le wi th a si ngle longi tudina l ridge; superi or

t runk ridge and inferior ta i l ridges not confluent ; cauda l-fin rays
typica l ly 9 . Apparent ly confined to fresh water.
Doryichthys obta ined du ri ng the Kapuas survey of 1976 have

been ident i fied by C . E . Dawson , and some of the specimens

u t i l ized in his revision of the genus (Dawson The presen t

account is based on th is revision , to which the reader may refer

for fu l ler in format ion .

Key to Doryichthys (after Dawson 198 1)

l a Trunk rings 15—20 ; tota l ri ngs 4 5—5 3 ; dorsa l-fin rays 27

39 ; pri ncipa l ridges ofeach ring withou t a prom i nent spi ne

2

l b Trunk ri ngs 22- 26 ; tota l ri ngs 5 6—64 ; dorsa l-fin rays 43

of the specimens exam i ned ants were the on ly ident ifiable gut
conten ts. Severa l specimens have 5—6 or more ants i n the i r guts
and no other i tems. One specimen , a mm ma le (F ig . 122)
has its upper j aw transfixed by the mandib les ofa mm ant

i t had t ried to swal low . Other insects encountered ( i n sma l l

numbers, usua l ly si ngly) include Diptera , Co leoptera , and Or
thoptera (mo le-c ri cket) . Food habi ts of the o ther species of

Her-nr
'

rhamphodon apparent l y are comparable to those of H .

pogonogna thus. I t seem s l i kely tha t the rows ofantrorse conica l

teet h un ique to the beak ofHemirhamphodon enable i t to snag

the legs of l i ve ants wh ich are its predom i nan t food sou rce.

HAB ITAT .

— In the Kapuas basi n H . pogonognathus was found

i n sma l l low-gradient st reams with abundant logs and leaf l i t ter

but no rocks or stones on the bo t tom .

D ISTR IBUT ION (Fig . l 2 1) . —Ma lay Peni nsu la (Perak , Johore,
S ingapore) . Sumatra (Pa lembang , Taluk , Gunong Sahilan ,

S im

bo long mounta ins) . Bo rneo (Baram? , Kapuas) . Banka . B i l l i ton .
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69; principa l ri dges of each ring wi th a prom i nent Spi ne

i n adu l ts and subadu l ts 3

2a Trunk ri ngs 17—20 ; ta i l ri ngs 28—34 ; pectora l-fin rays 19

23 ; usua l ly wi th large dark spots above la tera l t runk ri dge

D. deokhatoides

2b Trunk rings 15— 17 ; ta i l ri ngs 3 1- 3 7 ; pectora l-fin rays 16

22 (usual ly 19 or less) ; usua l ly wi th sma l l dark spots on
latera l t runk ridges D . martensii

3a Trunk rings 22—24 ; dorsa l-fin rays 43—6 5 D. boaja

3b Trunk ri ngs 25—26 ; dorsal-fin rays 6 5—69 D . heterosoma

Doryichthys boaja (B leeker, 185 1)

Syngna thus baaja B leeker. 185 1a : 1_6 ( t y pe loca l i t y Banjermassing, i n fluv iis) .
Doryichthys sp inosus Kaup, 75 ( t ype local i t y Java, Bo rneo) .
Syngna thus J ullr

'

eni Sauvage: 1874 2338 ( t y pe loca l i t y Coch i n Ch i na) .
Si rngna lhus z ond las Karo l i , ( t y pe loca l i t y Borneo) .
Doryichthys heterosoma Vai l lan t . 1902 (m isiden tification of Spec imen from S i n
tang) . See Dawson

MATERIAL EXAM TNED .

— Western Bo rneo : Kapuas 1976 - 16 , 19 1 mm (MZB
Kapuas 1976 -40 , 338mm (MZB These spec imens are i l lust rated by Dawson
( 198 1 , fig .

D ISTR IBUT ION (Fig. l 24) .— Vietnam . Thai land (Mekong, Chao

Phrya,
Paltan i) . Sumatra . Borneo (Kapuas) . Java (Brantas) .

Doryichthys deokhatoides (B leeker , 1853 )

Syngna thus deokhator
'

des B leeker , 185 3g : 5 . l 1 , 18 ( t y pe loca l i t y Pa lem bang, Su
mat ra, and Pon t ianak , Borneo) .

Doryichthys deokhatoides B leeker. 18590 188.

MATER IA L EXAM INED.
— Western Borneo ; Kapuas 1976 -3 . 15 7 mm (MZB

Kapuas 1976 -16 . 3 ; 1 12—136 mm (CAS 49435 . MZB 3748, USNM

Kapuas 1976 - 17 , 2 : 1 14—13 1 mm (MZB 3 749 , USNM Kapuas 1976
5 1 , 106 mm (MZB

D ISTR IBUT ION (Fig .

— Pen insu lar Thai land . Ma lay Pen

insu la . Sumatra . Western Borneo (Kapuas) .

Doryichthys heterosoma (B leeker, 185 1)

Syngna thus hererosoma B leeker . 185 11244 1 ( t ype loca l i t y Sam bas R i ver. western
Born eo) .

Doryichthys heterosoma Gun t her , 1870 : 180 .

MATER IAL EXAMINED .

— None .

This species is known on ly from the Sambas R i ver and the
Natunas islands.

Doryichthys martensrr (Peters, 1869)

Syngna thus martensii Peters, 1869z4 59 ( t y pe loca l i t y Pu lo Matjan . Kapuas) .
?M icrophis cauda tus Va i l lan t , (no t of Peters 1869; Kapuas) .
M icrophz

'

s ignoraras Va i l lan t , 40. fig. 1 , 2 ( t ype loca l i t y Manda i River
Kapuas) .

Dory ichthys (M icrophr
'

s ) ignoralns Popta,
l 9o6 :2 1 1 .

Doryichthys Martensi Duncker.
Doryichthys brachyrhynchops Fowler ,
sou t heast S iam ) .

1934bt l 4 5 ( t y pe loca l i t y Chan taboon

MATER IA L EXAM TNED.
—Westem Bo rneo: Kapuas 1976 -7 , 1 1 : 36 5—104 mm

(CAS 494 36 . GCRL 15759 . MZB 37 5 1 , USNM Kapuas 1976 - 10 , 2 :

72 5—82 5 mm (MZB 3752 , USNM Kapuas 1976 - 13 , mm (MZB
Kapuas 1976-2 1 . 7 : 52 0 mm (CAS 4943 7.MZB 3754 , USNM

Kapuas 1976-22 , 105 mm (MZB Kapuas 1976 -24 , mm (MZB
Kapuas 1976-25 . 1 14 mm (MZB Kapuas 1976 -28. 2 ; 44 0—990 mm (MZB
37 58. USNM Kapuas 1976 -29. mm (MZB

159

D ISTR IBUT ION (Fig . l 24) . — Sou theast Thai land . Ma lay Pen

i nsu la . Western Bo rneo (Kapuas) .

Key to freshwater Chandidae of Borneo

Cheeks, gi l l cover, and body covered wi th sca les; dorsa l

margi n of pre-orbi ta l bone ent i re or with sma l l postero

ventra l ly project i ng se rrae; dorsa l and anal-fin branched

rays 9— 10 , never fi lamentous; vertebrae 10+ 14

25 ; adu l ts considerably larger than 3 3 mm 2

Head and body sca le less ; dorsa l margin ofpreorbi tal bone
wi th 3—4 enormous dorsal l y project i ng serrae, dorsa l and

anal -fin branched rays 12- 14 , fi lamentous i n ma les; v er

tebrae usua l ly 8+ largest specimen 3 3 mm (ma les

and fema les sexua l ly mature at much sma l ler si ze)

2a Dorsal profi le gent ly sloped or but moderatel y steep ; body

depth a t least second ana l-fin spine on ly moderatel y

en larged ; gi l l rakers 22 or less 3

2b Dorsa l profi le very steep ; body depth abou t second

anal-fin sp ine enormously en larged ; gi l l rakers 29

Gymnochanda Fraser-B runner , 195 5

Gwnnochanda Fraser-B run ner . 10 ( t y pe spec ies Gwnnochanda fi/amentosa
Fraser-B ru nner , 195 5 . by or i g i nal desi gnat ion and mono typy) .

Gwnnochana
'

a Boeseman . 195 7 27 5 . pl . 3 ( t ype spec ies Gymnochandafilamen losa

Chandidae

Chandidae (a lso common ly referred to as Ambassidae) is one

of the few fam i l ies of perco id fishes which exh ibi t greater d i

versi ty in fresh water than in ma rine habi ta ts. Seven ofthe eight

genera cu rrent ly recogn ized and abou t 2 1 of the approx imately

4 1 species are confined to fresh water inMadagascar
, sout h Asia ,

sou theast Asia , and the Aust ra l ian region ( including New

Gu i nea) . A systemat ic review of the fam i l y is given by Fraser

Brunner T he fresh waters ofwestern Born eo are inhab

ited by three genera and fiv e Spec ies; th ree of the species are

known on ly from fresh water i n Borneo or i n Borneo and Su

ma tra ; the fou rth species is known also from the Ma lay Pen

i nsu la , and the fifth from Tha i land . One ofthe species i s a h igh ly
specia l i zed new genus and species of sca le-eaters discovered

duri ng the Kapuas survey of 1976 . Ano ther species is an ora l

brooder , the fi rst member of the fam i l y Chandidae i n wh ich

such parenta l care has been observed . A l though genera l ly known

as glass-perches , of the species found in western Borneo, on ly

Gymnochandafilamentosa is actua l ly t ransparent .

Dorsa l profi le gent ly concave at nape; cheek wi th fewer

than 9 sca le rows; dorsa l preopercu la r margin serrate;
lower j aw not st rongly project ing 4

Dorsa l profi le strongly concave at nape; cheek wi th 9— 10

sca le rows; dorsal preopercu la r margin smoo th ; lower j aw

st rongly project ing Parambassis macrolep r
'

s

Sca les i n la tera l series 40—4 7 ; j aws about equa l , or lower

j aw sl ight ly project i ng; second anal-fin Spine la rger than

th i rd Parambassis apogonoides

Sca les i n latera l series abou t 60 ; lower j aw much sho rter

than upper ; second anal -fin spine abou t equa l to or sl igh t ly

shorter than th i rd Paradoxodacna p ira tica
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F IGURE 125 . Paradoxodacna p ira tica . o ra l den t i t ion . Kapuas 1976 -33 ,
mm (CAS 49440 , parat ype) .

Boeseman , 195 7 ,
by ori gi na l desi gnat ion and monotypy). N . B . Boeseman in

dependen t l y chose the same genus and spec ies name for t h is fish.

Gymnochanda filamen tosa Fraser-Brunner , 195 5

Gynmochandafilan
-

ren tosa Fraser-B runner , fig. 4 ( t y pe local i t y sou t h
ern Ma laya“; aquari um spec imens) .

GIi nnochandafilamemosa Boeseman . l 95 7 :7 5 ( t y pe loca l i t y
ium spec imens).

MATERIAL ExAM INEo .
— Westem Bo rneo : Kapuas 1976 -8. 6 : mm

(BMNH —209, MZB Kapuas 1976 -22 . 4 7 : mm
(AMNH 4894 1 . CAS 4944 1 , FMNH 94247 , IRSNB 19749, MNHN 1982-7 16 .

MZB 3 768, RMNH 289 12 . UMMZ 209866 . USNM 2303 17 . ZMA

Kapuas 1976 -47 , mm (MZB

D IAGNOS IS — Scales ent i re l y absent . Dorsa l profi le st rongly

concave above eye ; dorsa l margin of preorbi ta l bone wi th 3—4

enormous dorsa l ly project i ng serrae; dorsa l po rt ion ofbony in

terorbital rim with about 10 st rong posterov en trally project i ng

serrae. Jaws equa l . G i l l rakers abou t 16 . Body transparent or

translucent ye l lowish or yel lowish -brown in l i fe, fi lamentous

rays of sexual ly mature males m i lk-whi te dista l ly .

D ISTR IBUT ION — Ma lay Peni nsu la (Johore) . Western Bo rneo

(Kapuas) .

CAL IFORN IA ACADEMY OF SC I ENCES

TABLE 13 . CompARrSON OF TH E Two SCALE-EAT ING G EN ERA OF FRESHWATER
CHANDIDAE.

Chanda Paradoxodacna

S t rongl y prognat hous
Preo rb i ta l ri dge wi t h a la rge an te rior
sp i ne d i rec ted dorsoposteriorly and
9- 10 sma l ler sp i nes d i rec ted pos
terolaterally; no ven t ro latera l l y
projec t i ng lamina

Preo rb i ta l edge smoo t h

S t rongly retrognathous
Preorb i tal ridge non -serrate , wi t h a
smoo t h -edged ven t ro latera l l y pro
jecting lam i na

Preorb i ta l edge wi t h 9 st ro ng postero
ven t ra l l y d i rec ted serrae

Preopercu lar ridge smoo t h except i ng Preopercu lar ridge wi t h 9 st rong serrae
term inal serra

Lower edge of preoperc le wi t h a few
i rregu lar serrae,

h i nd margi n
smoo t h

Dorsal~fin rays 15— 17 , anal 14—17
Cheek and gi l l cove r sca le less. bod y
sca le less an terior l y
Posterio r nost ri l ve rt i ca l l y ova l ,
abou t tw ice as large as an teri or
nostri l
Ve rt i ca l l y e longate humeral spo t
Venebrae ( rare l y

Lower edge and h i nd margi n ofpre
o perc le st rongl y and regu larl y serra te

Dorsa l -fin rays 9— 10 , ana l 9
Cheek , gi l l cove r, and body fu l l y sca led

Posteri or nost ri l round , abou t same
s iz e as an teri or nost ri l

No humera l spo t
Ve rtebrae

Paradoxodacna new genus

TYPE SPECI ES . pira tica new spec ies.

Paradoxodacna piratica new species

(F i gu res 125 . 126 )

Ambassis microlepis Va i l lan t . 10 ( i n pa rt ; Kapuas) .

HOLOTYPE .— MZB 3 762 ,
mm . Kapuas ma i nst ream and mou t h of Sunga i

Sekayam at Sanggau (Kapuas 1976
PARATYPEs .

— CAS 49438. mm . same co l lec t ion as ho lo t ype; CAS 49439 .

MZB 376 3 . 2 : mm
,
Kapuas bas i n . sand and grave l bar i n mou t h of

D IAGNOS IS .

— A sca le-eat i ng chandid with retrognathous j aws

( lower j aw markedly sho rter than upper) and h igh ly modi fied
teeth ; upper and lower j aw wi th two rows of la rge con ica l teet h ,
ou ter row wi th crowns lab ia l l y di rected , i nner row with crowns

l i ngua l ly d i rected ; upper j aw wi th a separate i nnermost row of

very sma l l con ica l teet h wi th l i ngua l ly d i rected teeth ,
and lower

jaw with sim i lar sma l l teet h in an teriormost po rt ion of inner

too t h row (Fig .

D ISCUSS ION .

— The dent i t ion ofParadoxodacna is remarkably

Sim i la r to that ofChanda Ham i l ton -Buchanan
,
1822 , the si ngle

species of which , C. nama Ham i l ton -Buchanan , 1822 ,
is the

on ly o ther known sca le-eater in the fam i ly Chandidae (pers.

Because of its sca le-eat ing habi ts and dent i t ion I though t

at fi rst that Paradoxodacna shou ld be p laced i n Chanda but I
have rejected th is hypot hesis because of thei r numerous difl

"
er

ences (Table I n sho rt , the non -denta l characters of Para

doxodacna suggest t ha t its c losest re lat i ves are freshwater chan

d ids endem i c to Sumatra and Borneo , whereas the characters

of Chanda seem to i nd icate that its c losest rela t ives are other

I ndian freshwater chandids. The sim i la ri ty of dent i t ion i n the

two sca le-eat i ng genera is therefore i n terpreted as convergent .

ETYMOLOGY . (fem in ine) from G reek
“par

adoxos
” and dakno

”

(b i te) , i n reference to the extraordina ry

j aw teet h .



https://www.forgottenbooks.com/join


16 2

F IGURE 127 .

MATER IAL EXAM I NED .

— Westem Borneo : Kapuas 1976—14 , 16 : mm
(BMNH —2 1 1. CAS 4944 2 FMNH 94248, MZB 37 70 . RMNH

Kapuas 1976 - 15 . 2 : mm (MNHN 1982 - 7 17 , MZB Ka

puas 1976 -3 3 . 86 : mm (CAS 49443 . MZB Kapuas 1976 -3 5 . 2 :

mm (MZB 3 7 73 . USNM Kapuas 1976 -36 . mm (MZB
Kapuas 1976 -4 5 . 2 : mm (MZB 37 75 . UMMZ Kapuas

1976 - 50 . 4 : 26 5—3 5 9 mm (MZB 3 7 76 . USNM S i n tang . 9 : 208
mm (RMNH Raoen em bouchure . Kapuas. mm (RMNH Ka

puas PoetoesS i bau . mm (ZMA 1 Kapuas. Menda lan , mm (ZMA
Eastern Bo rn eo : Mahakam basi n , Tepoe . 2 : mm (RMNH

No loca l i t y : B leeker co l lec t ion . 3 : mm (RMNH 5 5 58) (no te: t h is
mm spec imen , now 84 mm tota l lengt h . wi t h penmarks on the latera l l i ne

sca les presumabl y made by B leeker . is probab l y the ho lo t y pe [88 mm to ta l lengt h]
from Bandjermassing).

D IAGNOS IS .

— Dorsa l profi le moderate l y sloped , gent ly con

cav e . Dorsa l margin of preorbi tal bone smoo th . Orbi ta l rim

with 2— 3 sma l l serrae dorsoposteriorly, otherwise smoo th . Dor

sal preopercu lar margin serrate . Second ana l spi ne sl ight ly la rger

than th i rd . G i l l rakers 2 1—22 . Sca les i n latera l series 40—4 7 .

Cheek wi th 5 sca le rows.

ORAL BROOD ING .

—Parenta l care is unknown in the fam i l y

Chandidae (Breder and Rosen 1966 ; B lumer Thus i t is

part icu larly notewo rthy to report that C. apogonoides pract ices

ora l brooding . T he orobranchial cavi ty ofa mm ma le from

Kapuas 1976 -3 3 conta ined 8 1 young of mm . Two si ze

classes are present , 78: mm , slender and whi te,
and 3 :

i mm , much th icker and yel lowish ,
presumably represent ing

two broods. T he orobranchial cav i ty a lso conta ined one who le

la rva l ephemeropteran and a few sma l l p ieces of insects. T he

gu ts ofth is specimen conta ined fine black det ri tus, at least part ly
from i nsect rema ins.

There is no i nd i cat ion of o ral brood i ng in the o ther Kapuas

chandid Species; a b rief survey of freshwater and ma ri ne chan
d ids from other areas i n the CAS co l lect ions fa i led to revea l

addi t ional ora l brood ing species .

CALIFORN IA ACADEMY OF SC I ENCES

Parambassis apogonor
'

des. Kapuas 1976 - 14 , mm (CAS

D ISTR IBUT ION .

— Sumatra (Muara-Kompeh , Djambi) . Borneo

(Bari to ,
Kahaj an , Kapuas, Mahakam ,

Mendalan

rivers) . Unknown from northern Bo rneo .

Parambassis macrolepis B leeker, 185 7

(F i gure 128 upper)

Bogoda macrolepis B leeker, 185 7a : 13 ( t ype local i t y Pon t ianak , i n flumine Ka
puas)

An rhassr
'

s (Bogoda ) m icrolep is v on Martens. 186819 (Kapuas; unwa rran ted emen
dat ion ofspelling) .

Parambassis microlepis B leeker ,
Ambassis microlep is Va i l lan t . 10 (Kapuas) .
Chanda macrolepis Fraser-B runner . l 95 5 :205 .

MATERIAL EXAM IN ED.

— Westem Borneo: Kapuas 1976 - 19. mm (MZB
Kapuas 1976 -20 . 15 : mm (BMNH —2 13 , CAS 49444 ,
FMNH 94249 . MZB 37 78. UMMZ Kapuas 1976 -3 3 , 4 : mm
(MZB 37 79. USNM Kapuas 1976 -49, 2 : mm (MZB 3 780 ,

RMNM Kapuas bas i n . Knapei, Sebruang. 2 : mm (MNHN
Kapuas bas i n , Sin tang. 4 : mm (RMNH Kapuas

basi n . Boenoet . 3 : mm (ZMA

D IAGNOS IS — Body moderate l y deep . Dorsa l profi le st rongly

concave . Second ana l spine la rger than th i rd . G i l l rakers 17 , 5

on upper l im i t ; fi rst 4 rakers on upper l im i t mound-shaped .

Scales i n latera l series 50—59 . Cheek wi th 9— 10 sca le rows. Dorsa l

preopercu lar margin ent i re . Dorsa l margin of preorbi ta l bone

smoo th . Orbi ta l rim non -serrate .

D ISTR IBUT ION — Sumat ra (Batang Ha ri ) . Bo rneo (Kapuas

on ly?)

Parambassis wolffii (B leeker, 1850)
(F i gure 128 lower)

An rbassis ll ll
’

olfiii B leeker. ( t y pe loca l i t y Banjermassin ) .
A n rbassis robnslus G il n ther, 18592222 ( t ype loca l i t y Bo rneo) .
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F i gu re 128. Parambassr
'

s. Above. P . macrolep is , Kapuas 1976 -3 3 . mm (USNM be low , P . o /fii. Kapuas 1976 - 14 . mm (CAS
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Ambassis boniengeri Vo l z , ( t ype loca l i t y Banju asi n .dem grossen Astuar
an der Nordostkij ste der Res iden z Pa lem bang ,

Acanthoperca wolfi
'
ii Fowler . 1937 1230 .

Chanda wolfiir
’

Sm i t h . l 94 5 :482 .

Parambassis wolfli A l len , 1982 z l 66 .

MATER IAL EXAM I NED .
—Western Bo rneo : Kapuas 1976 - 14 , 2 : mm

(CAS 4944 5 , MZB Kapuas 1976 - 19 , mm (MZB Kapuas 1976
44 , 3 : 974 - 1 18 mm (CAS 49446 , MZB 3783 . USNM Kapuas 1976 -52 ,

mm (MZB

D IAGNOS IS .

— Dorsa l profi le very steep ,
a lmost st ra igh t . Depth

abou t twice in standard length . Second dorsa l , pel v ic , and sec

ond ana l spi nes great ly en la rged . G i l l rakers 29, 10 on upper

l imb . Sca les i n la tera l seri es 43—4 6 . Cheek wi th 7- 8 sca le rows.

Dorsa l preopercu lar margin smooth . Posterior margin oforbi ta l

rims and dorsa l margin ofpreorbi ta l bone wi th sma l l posteriorly
d i rected serrae .

Parambassis wo/fi
‘ii differs st ri k ingly from a l l of the mari ne

Chandidae and from the o ther freshwater chandids i n Ind ia and

southeast Asia . I t is perhaps c lose l y related to twoNew Gu i nean

freshwater species cu rrent ly known as Parambassis gigas and

P . confinis.

D isT RIBUT ION .

— Thai land (Chao Phrya; Mekong) . Sumatra

(Pa lembang) . Bo rn eo (Baram?, Bari to ,
Kapuas, Kahaj an) . (Ba

ram record ofWeber and de Beaufort [ l 929 z402] doubtfu l
source unknown .)

Nandidae

Nandidae, as here i n understood ,
is a trop ica l p rima ry fresh

water fam i l y compri s i ng the t radi t ional leaf-fish genera : Mono

cirrhus and Polycentrus i n Sou t h Ameri ca , Afronandus and Poly
cen tropsis i n west Afri ca , and Nandus in sout h and sou theast

Asia .

Nandus Valenc iennes, 183 1

Nandus Va lenc iennes in Cuv ier and Va lenc iennes. l 83 1 :48 1 ( t ype spec ies Coins
nandus Ham i l ton -Buchanan , 1822 , by abso lute tau ton ym y) .

Bcdula G ray . 1833—34 ( t y pe spec ies Bedirla nebulosa G ray , 1833 , by monotypy?)
(Reference not seen .)

Nandus comprises two species: N. nandus i n India , Bu rma ,
and Thai land and N. nebulosus i n sou theast Asia i nc luding the

G reater Sunda Islands .

Nandus nebu losus (G ray , 1833 )

Bcdu/a nebulosus G ray , 183 3 . pl . 88. fig. 2 (no loca l i t y) .
Nandus marnrora tns Va lenc ien nes in Cuv ier and Va lenc ien nes. (re

p lacemen t name for Coins nandus Ham ilton~Buchanan ,

Nandus nebulosus B leeker. 18520 92 .

Nandus borneensis Steindachner. ( t y pe loca l i t y Baram R i ver) .

MATERIAL EXAM TNED .
— Weste rn Borneo: Kapuas 1976 -8. 2 : 16 2 mm (CAS

49449, MZB Kapuas 1976 - 13 . mm (MZB Kapuas 1976 - 16 . 8 :

mm (CAS 494 50 , MZB Kapuas 1976 - 17 , mm (MZB
Kapuas 1976 -39 ,

4 : mm (MZB 3796 . USNM Kapuas 1976
mm (BMNH —2 15 , MZB Kapuas 1976 -46 ,

5 : 30 0 mm (CAS 494 5 1 . MZB Kapuas 1976-4 7 , mm (MZB
Kapuas 1976 -5 1 , 4 : - 3 15 mm (MZB 3800 USNM

D ISTR IBUT ION — Thai land (Chao Phrya,
Poon Duang R i ver,

Nakon S ri tamarat , Chantabun ,
Ban Thung Luang) . Ma lay Pen

i nsu la (Joho re ,
S i ngapore) . Sumat ra (Lahat , I ndragi ri , Danau

Sialong, Taluk , Gunung Sahilan , Sungei Mahe, Lau t Tador, La

CAL IFORN IA ACADEMY OF SC I ENCES

tong , Kwantan R . , Djambi) . Borneo (Baram ,
Kapuas, Pamang

kat
,
Bankayan ) . (Not known from Java . )

Datn ioididae

Datnioides compri ses th ree or four species ofmorpho logica l ly
genera l i zed , deep-bodied perco ids with vert i cal ly ba rred co lor

pat terns found i n fresh and brack ish water in sout heast Asia

and the t ropica l Aust ra l ian region (especia l l y New Gu i nea) . The

genus has been p laced in the otherwise monotyp ic fam i l y Lo

botidae by Jordan ( 19 Weber and de Beaufort Nelson

and o t hers but t here is l i t t le or no evidence i n favor of

th i s relat ionsh ip and i t seem s untenable. Fowler ( 193 1) recog

n iz ed Da tn ioides as fo rm i ng a sub fam i l y Datn ioidinae

of Therapon idae, but Vari noted that Datnioides

does not share diagnost i c therapon id osteo logica l characters and

excluded i t from that fam i l y . Johnson unaware ofFow

ler
’

s use of the fam i l y-group name Datnioidinae, p laced Dat

nioides a long wi th 1 1 o ther genera as i ncertae sedis i n an al

phabetical l ist of80 perco i d fam i l ies. Convinced that Datnioides

does not be long i n Lobo t idae or T herapon idae, and wi thou t any

so l id evidence i ndicat i ng its rela t ionsh ip to Nandidae or any

other perco id fam i l y , I hereby recogni zed Da tn ioides as form i ng

i ts own monotypic fam i l y .

Datn ioides B leeker
,
185 3

Datnioides B leeker. 185 30 440 ( t y pe spec ies Coins polora Ham i l ton-Buchanan ,
1822=Chaerodon quadrifasciarus Sev astianov , 1809 , by monotypy.

In the origi na l descrip t ion ofDatn z
'

odes B leeker ( 185 3 z442)
i ndicated Coins binotatus G ray , 1834 and Lobotes hexa z ona

B leeker , 185 1 as jun ior synonyms of Da tn ioides palata . As

B leeker c learly recogn ized D. polota as the on ly va l id species of

Datn ioides i t is the generi c type spec ies by monotypy.

Datn ioides compri ses at least th ree species : D. quadrifasciatus,
supposed to be widel y d ist ribu ted in sou t h and sou t heast Asia ,
tropica l Austra l ia and sou thern New Gu i nea ;D. microlep is from

sou theast Asia ; and D . campbelh
'

Whi t ley , known on ly from the

upper Sepi k R i ver of no rthern New Gu i nea (Munro

Key to Da tn ioides of southeast Asi a (from Sm i th 194 5)

1a Sca les i n la tera l l ine abou t 70 ; branched dorsa l rays 13

14 ; body and head wi th 8- 10 dark brown cross bands

some ofwh ich become con fluent wi th age; a dark round

1b Sca les i n latera l l i ne about 105 ; branched dorsal rays 1 5

16 ; body and head wi th black cross bands, which remai n

d ist i nct a t a l l ages; no round dark spo t on opercle

D . m icrolep is

Datnioides microlepis B leeker, 185 3

Damoides n B leeker . 185 30 442 ( t y pe loca l i t y Pon t ianak , i n flum i ne

MATER IAL EXAMTNED .
— Westem Borneo: Kapuas 1976 - 19 , 245 mm (MZB

Kapuas 1976 -20 , 2 : 1 5 1—2 19 mm (CAS 4944 7 , MZB

D I STR I BUT I ON .

— Kam puc hea . Tha i l a nd (Mekong , Chao

Phrya) . Bo rneo (Kapuas) . This species apparent l y is rest ricted
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D ISTR IBUT ION — Tha i land (Chao Phrya, Bangpakong) . Su

matra (Pa lembang) . Bo rneo (Kapuas, Ba ri to , Mahakam ) .

Po l ynemidae

The t rop ica l and subtropica l fam i l y Po l ynem idae or th read

fins, wi th seven genera and abou t 3 5 species, occurs main ly in

marine and brack ish habi ta ts but severa l species apparent ly are

endem i c to fresh water . I n southeast A sia , a l though ot her genera

may enter river mou t h s and the lower po rt ions of rivers, the
on ly genus with freshwater species is Polynemus.

Po l ynemus Li nnaeus, 17 58

Polwremus L i n naeus, 17 5813 17 ( t y pe spec ies Polynemus paradr
'

seus Li n naeus.
1758. by Opin ion 93 , 1926 . 1CZN) .

Polr
'

stonmnus G i l l ( t ype spec ies Poljr

'

nemus multifi/is Sch lege l , 1845 , by
monotypy) .

Polynemus are readi ly d ist i ngu ished from a l l o t her freshwater

fishes i n sou theast A s ia by havi ng the pectora l fin div ided in to

two discrete po rt ions, an upper po rt ion wi th 12- 17 rays uni ted

by fin -membrane and a ventra l port ion wi th 7— 16 ex treme l y

e longate free fi lamentous rays. When the fish swim slowly in

open water the free lower rays can be widel y spread apa rt l i ke

the ribs of an umbrel la .

There seem to be mo re freshwater polynemids i n Borneo than

anywhere e lse . Polynemus macrophthalmus and P . multifilis oc
cur ih the Kapuas i n western Borneo and probably bot h occur

i n other Bo rnean ri vers ; t hey are also known from rivers i n

Sumatra . At least two o ther species are known on ly from rivers

i n Born eo: P . hornadayi Myers, 1936 from the Sadang R . i n

Sarawak
,
and P . hilleri (Fowler, 1905 ) from the Baram R . i n

Sarawak .

For keys to genera ofPo lynem idae and species ofPolynemus,
references to earl ier l i terature, and addi t iona l i n format ion see

M yers

Key to freshwater Polynemus ofwestern Bo rneo

l a Lower po rt ion of pectora l fin wi th 7 free rays

P . macrophtha lmus

l b Lower port ion of pectoral fin wi th 14— 16 free rays

Po l ynemus macrophthalmus B leeker , 1858—59

Polynemus macrophthalmus B leeker , 1858 ( t ype loca l i t y Pa lembang, in
ostiis flumin is Mussi ) .

Po/vnemus borneensis Va i l lan t . (Kapuas) .

MATER IAL EXAM I NED .

— Suma t ra: Batang Har i at Djam bi , 3 : 140—223 mm (ZMA
1 Weste rn Bo rneo : Kapuas R . at Bunu t , 164 mm (ZMA Kapuas
1976 - 19 . 258 mm (MZB

Co lor in l i fe of the single Kapuas specimen (obta i ned in very

fresh cond i t ion in fish market a t S i n tang) overa l l pa le greyish

whi te or du l l si l very . I believe tha t th is species may somet imes

be bri l l iant orange or o rangish -go ld i n l i fe . A ha l f-dozen fresh

specimens ofPolynemus wi th head , body , and fins ent i re ly bri ght

orange were seen by me in the market a t Pont ianak but were
not preserved or posi t i ve l y ident i fied to spec ies. T he th ree ZMA

specimens from Sumatra , a l though preserved long ago ,
st i l l show

such co lorat ion ; I suspect th is is not an a rt i fact of preservat ion

but due to thei r reten tion of pigmen tat ion from l i fe .

CAL IFORN IA ACADEMY OF SC I ENCES

D ISTR IBUT ION — Sumatra (Pa lembang , Mussi R . , Djambi , Ba
tang Hari) . Borneo (Kapuas) .

Po l ynemus multifilis Sch legel , 1843

Polynemus mull rfilr
'

s Sch lege l , 184 3 in S iebo ld , 1842 ( t ype loca l i t y Zu

idkust v an Borneo b ij Banjerrnassing [=Bari t0 See a lso Sch legel
Polynemus quaterdecimfi/is Pel. ( t y pe local it y

“
littoribus meridionalibus

i nsu lae
Polistonemus multrfi/r

’

s G i l l . 186 1 :27 7 .

Trr
'

c/ridr
‘

on multrfilis B leeker , 186 5b: 174 .

MATER IAL EXAM I NE D .
— Sumat ra: Djam b i . 149 mm (ZMA Western

Bo rneo: Kapuas R . at Bunu t , 4 : 156— 183 mm (ZMA Kapuas 1976 - 19,

6 ; 1 1 1- 184 mm (CA 47 198, MZB 38 1 1 , RMNH Kapuas 1976-33 , 5 :

—1 19 mm (CAS 47 199 , MZB Kapuas 1976 -44 , 6 : 88 9- 138 mm (MZB
38 13 .USNM Kapuas 1976 -48. 12 : 270 mm (BMNH

2 18, CAS 494 54 , MZB

The number of free pectora l-fin rays repo rted for th is species

is 14 . Most ofmy Kapuas specimens have 15 or 16 . Co lor in

l i fe du l l wh ite or fa in t ly si l very .

D ISTR IBUT ION .

— Suma tra (Dj ambi) . Born eo (Kapuas , Ba ri to) .

E leotridae

T he E leot ridae or sleepers comprise some 40 genera and 150
species ofmost ly t rop ica l , ma ri ne , brack ish , and freshwater fish

es. Two genera and fou r species occur i n the fresh waters of

western Bo rneo .

Eleotris Schne ider in B loch , 180 1

Eleotris Sch ne ider in B loch , ( t ype spec ies Gobr
’

us pr
'

som
'

s Gme lin , 1789 ,

by subsequen t desi gnat ion of ICZN, 1958. Op i n ion

Eleotris melanosoma B leeker, 185 2

Oxyeleotris B leeker , 1874

B leeker . 1874bz294 , 302 ( t ype spec ies Eleotrr
'

s n
-

rarmorata B leeker ,
1852 , by o rig i na l des i gnat ion and mono typy) .

?Gr
’

ganmgobms Fowle r , ( t ype spec ies Gigan logobr
'

us jordani Fowler,
1905 , by or ig i na l desi gnat ion and monotypy) . See d iscussion under Oxyeleotris
n rarmora ta .

Oxyeleotrr
'

s is unusua l among eleot rid genera in bei ng a lmost

ent i rel y rest rict ed to fresh water . Endem ic freshwater species of
the genus occur in sou theast Asi a and o thers i n the Aust ra l ian

region . Three species are known from western Borneo .

Oxyeleotris marmora ta (B leeker, 1852 )

Eleorrr
'

s ma rmora ta B leeker. 1852b:424 ( t ype loca l i t y Bandjermassing et Pa lem
bang . i n fl uv iis) .

O rt
'eleon

'

is marmora la B leeker .
?Gr

’

gamogobius jordam
' Fowler , 1905 z5 1 1 ( ty pe loca l i t y Baram . Bo rneo

Ca llie/earns p la tycephalus Fowler. 1934b2156 ( t ype loca l i t y Bangkok) .

E/eol ris melanosoma B leeker . 1852e z705 ( t y pe local i t y Waha i , Ceram and Su

mat ra occ iden ta l is, i n mari ) .

MATERIAL EXAMTNED .
—Westem Borneo: Kapuas 1976 - 17 , 1 1 1 mm (MZB

For a tentat ive synonymy ofE. melanosoma see Koumans

( l 95 3 :297 I t apparent l y is very widel y i nt roduced in es
tuari es and ri vers i n the East I ndies and Aust ra l ian region ; i t
a lso has been reported from Guam , Samoa , and M i ndi on the

A t lant ic coast of the Panama Cana l (Koumans l 953 :298
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MATER IAL EXAM INED .
— Westem Borneo : Kapuas 1976 - 16 , 5 : - 105 mm

(CAS 494 5 5 , MZB Kapuas 197 6 - 1 7
,
2 : m m (BMNH

MZB Kapuas 1976 - 19. 2 : 187—189 mm (MZB 3819 , RMNH

Kapuas 1976 -44 , 13 7 mm (MZB Kapuas 1976-47 , 4 : —148

mm (MZB 382 1. USNM

As po i nted out by B leeker 0 . ma rmoratus is the

largest gobio i d i n the East I nd ies; i t may we l l be the larges t
gob io i d of a l l . So far as I have been able to determ i ne i t is the

on ly freshwater gobio id in Sundaland for which specimens over

300 mm have been repo rted . B leeker had specimens to 430 mm

(tota l length) but i t apparent ly grows even larger . A l though the

ho lo type ofGigantogobiusjordam
’

is st i l l lost (Boh lke 1984 :

there seems no reason to doubt Kouman s
’

s tentat ive conclusion

that G. jordam
'

is a synonym of0 . ma rmorata (Kouman s 1940 :

134 , T he ho lotype,

“
26 i nches long

”
(tota l length?)

seems to be the largest specimen ofgobio i d on record . Presum i ng

that the length of26 i n . refers to tota l length , its standard length

wou ld have been about 540 mm (cauda l fin abou t 17 percent

of tota l length) . The nex t largest gobio id specimen known to me

is a 437 mm Banaka herwerdenz
'

i (Weber, 19 10) from the Fly

R iver, New Gu i nea (Robert s 197811 1 ,
D ISTR IBUT ION . W idel y d ist ribu ted in fresh water in Thai land

(Sm i th l 94 5 z509) . Ma lay Peninsu l a . Sumatra . Western and

nort hwestern Bo rneo .

Koumans ( 195 3 235 5 ) reported the occu rrence of 0 . mar

morata i n estuari es as we l l as ri vers and i ncluded the Ph i l i p

p i nes, F ij i , and Ce lebes wi th in its range. This i n format ion is

doubtfu l . 0 . ma rmorata may occur in brackish habi ta ts wi th i n

i t s range, but a l l ofthe wel l documented loca l i ty records appear

to be from fresh water . Occu rrence i n the Ph i l ipp i nes apparent ly
is based on the doubtfu l record byMeyer 1 from Laguna

de Bay , Luzon (seeHerre 1927 z7 5 ) . Herre 1954 z729)
never quest ioned Meyer

’

s ident i ficat ion , and supposed that O.

marmorata no doubt i s i n river mou ths i n Ba labac , Pa lawan ,

Tawi Tawi
,
and Co tabato Prov ince,

M i ndanao . So far as I

have been able to determ i ne Herre never co l lected a specimen

of th is species i n the Ph i l i ppines. I suspect that repo rts of 0 .

ma rmorata from Celebes and Fij i are based ei ther on erroneous

loca l i ty data or m isiden tification .

Oxyeleotris urophthalmus (B leeker , 185 1)

Eleotris urophthalmus B leeker . ( t ype loca l i t y Bandjermassing, i n flu

Oxyeleotris urophtha lmus B leeker ,

MATER IAL EXAM IN ED .
— Bo rneo : Sarawak , Kuch i ng , 5 : 1 12- 13 1 mm (CAS-SU

D ISTR IBUT ION .
— Thai land? Malay Peni nsu la . Borneo (Sara

wak
,
Kapuas, Kahajan , Mahakam) . Ce lebes? New Gu i nea? (see

Koumans

Oxyéleotris urophthalmoides (B leeker, 185 3)

Eleotris umphtha lmoides B leeker , 1853b:273 ( t ype loca l i t y Pa lembang; Lacus
Men inju ; Sam bas) .

Oxyeleolris urophthalmaoides B leeker . 25 .

MATERIAL EXAM INED .
— Weste rn Borneo : Kapuas 1976-5 1 , 2 : 56 5 —1 14 mm

(CAS 49456 , MZB

D ISTR IBUT ION — Sumatra . Borneo . Nias. Known on ly from

fresh water .

16 7

Gobiidae

Brachygobius B leeker, 1874

Brachygobr
'

us B leeker , 1874bz3 15 ( t ype spec ies Gobias dorr
'

ae Gun t her , 1868, by
o r ig i nal desi gnat ion and monotypy) .

Brachygobius doriae (Gun ther, 1868)

Gobias Dorr
’

ae Gun t her , 1868bz265 ( t y pe local i t y Sarawak ) .
Brachygobius doriae Harden berg, (Pon t ianak , Padang T ikarbay. Kubu
Teren tang , Te lok Pekadai) .

Brachygobr
'

us nunus Koumans, l 94 l :269 , l 953 : 194 ( i n part) .

MATERIAL Em m a — Western Bo rneo : Kapuas 1976 -2 , 4 : mm (CAS
494 57 , MZB Kapuas 1976-3 . 6 : 19 9 mm (BMNH 19823 29 220

2 22 . MZB 3824 , USNM

Brachygobius dorid e is a relat ively large and part icu larly heavy
bodied species typ i ca l ly found i n t idal creeks and disturbed
habi tats such as man -made cana ls. I t has th ree l igh t-co lored

vert i ca l bands. I n numerous l i ve fish observed duri ng the Ka

puas su rvey of 1976 the an teri ormost l igh t-co lored band was

orangish and the posteri ormost two bands ofa dec idedly l ighter

canary ye l low . According to Hardenberg i t feeds

ma in ly on mosqu i to la rvae.

Gobi idae, probably the most speciose of a l l l iv ing fish fam

ilies
,
is rather poorly represented in the fresh waters ofwestern

Borneo . On ly e igh t species were encountered du ri ng the Kapuas

survey of 1976 . All of these were taken i n freshwater habi ta ts,
but on ly two species, Brachygobius xanthomelas and Cala

miana sp . undet . , were found i n the i nterior ofthe Kapuas basi n

l iv ing in associat ion wi th a ri ch assort ment of p rimary and

secondary freshwater fish species. The o ther sixwere found on ly

near the coast and in habi ta ts great ly a l tered by human act iv i ty

(such as cana ls or st ream s flowing through plantat ions) i n wh ich

primary freshwater fishes were poorly represented . I t is no te

wo rthy that gobi ids were found at freshwater loca l i t ies i n the

ma inst ream of the Kapuas R i ver . The number of Gobi idae

cou ld be considerably i ncreased here by addit ion ofspec ies pres

en t i n estua ri ne or brackish waters in western Bo rneo and l ikel y

to enter fresh water for short distances.

I t is possib le t hat some of the undeterm i ned species referred

to Mug ilogobius, Pseudogobiopsis, Pseudogobius, and Stigma

togobius are undescribed . Thei r generi c ident ificat ion , for help
with wh ich I am i ndebted to DouglasHoese, shou ld be regarded

as tentat ive.

Brachygobius (bumble-bee gobies) are short , heavy-bodied

gobies wi th moderatel y large eyes; broad i n terorbi tal space; no

head pores; an uptu rned mou th wi th prom i nent lower j aw ; con

i ca l j aw teeth i n 2—3 rows; sca les i n m id latera l series 2 1—50 ; and

co lorat ion consist ing of a few we l l defined black and ye l low

(somet imes orangish or cream-co lored) vert i ca l bands. Brachy
gobias differs from a l l or a lmost a l l ot her gobi id genera in hav ing

simple first ray of second dorsa l fin segmented rather than um

segmented and in hav ing fi rst and second anal-fin rays i nstead

of on ly fi rst ana l-fin ray wi thou t a media l pterygiophore (D .

Hoese, pers. comm . , October There are at least e igh t

species (I nger some found in estua ries, mangroves , and

t ida l creeks but others (perhaps the majori ty) restri cted to fresh
water . A key to the species is provided by Inger
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D ISTR IBUT ION .

— Bom eo (Sarawak , Kapuas, coasta l st reams

and t ida l creeks i n weste rn Borneo) . Perhaps much more wide l y

d ist ri bu ted .

Brachygobius xanthomelas Herre,
1937

Bracirvgobius xamhome/as He rre , ( t y pe loca l i t y Mawa i D istri c t . Johore) .
Brachygobr

’

us mmus Koumans. l 953 : 194 ( i n part ) .

MATER IAL EXAM I NED.— Malay Pen i nsu la; Mawa i D ist r i c t , Johore, l l :
mm (CAS-SU 30953 , 16964 , ho lo t y pe and parat ypes ofB. xan lhomelas ) . Weste rn
Borneo : Kapuas 1976 -7

,
4 : mm (CAS 494 58. MZB Kapuas 1976

mm (MZB Kapuas 1976 - 16 , 9 : 1 18 mm (MZB 3827 , USNM

Kapuas 1976 - 17 . 16 : 12 2 mm (BMNH —228, FMNH

942 50 . MZB Kapuas 1976 -4 7 . 23 : 13 2 mm (CAS 494 59 , KUMN

2859. MZB

Brachygobius xamhomelas i s a re lat i ve l y sma l l species, ap
paren tly rest ri cted to fresh water , previousl y known on ly from

the Ma lay Peni nsu la . I n l i ve specimens observed in 1976 the

l igh t bands were a l l pa le yel low .

Calamiana Herre ,
1945

Calamiana Herre, ( t y pe spec ies Ca lamiana magnorr
’

s He rre, 194 5 , by
or ig i na l desi gnat ion and monotypy).

Ca lam iana comprises severa l relat i vel y sma l l species of sex

ually dimo rph ic gobies i n wh ich the ma les , growing larger than

fema les, deve lop ex tremel y elongate j aws and expanded or bul

la te opercu lar regions. The systemat i cs ofthe species are poorly
known and i t is l ikel y that some are undescribed .

Calamiana sp . undet .

MATER IAL EXAM INED .

— Westem Bo rneo : Kapuas 1976 - 13 , 2 : 15 5 mm
(CAS 4946 1 , MZB Kapuas 1976 - 16 . mm (MZB Kapuas 1976
39. 84 : mm (CAS 4946 2 . MZB Kapuas 1976 -42 , 8:

mm (MZB 3836 . USNM Kapuas 1976 -46 , 4 : mm (MZB 3837 ,

USNM Kapuas 1976 -47 , 10: 145 mm (MZB 3838, USNM

Calamiana sp . differs from C. magnorr
‘

s (Herre the

only other species of Calamiana exam i ned by me , i n squa

mat ion and co lorat ion . Calamiana sp . has sca les i n la tera l series
abou t 2 7 , predorsa l sca les abou t 7 , sca les on abdomen as large
as those on side on body ; C. magnoris and C. kabrlia have sca les

in la tera l series abou t 30—32 , predorsa l sca les 1 1— 12 (C. kabilr
’

a )
or 15 (C. magnoris) , sca les on abdomen much sma l ler than those
on sides. Calamr

'

ana sp . has posteri or ha lf of dorsa l fin wi th

sol id black pigment and body wi th 4—5 broad , broken , vert ica l

dark marks. Calam iana magnoris has fins weakly spo t ted and

body mo re or less un i form l y covered wi th fine me lanophores
of va riable si ze . Ca lamr

'

ana kabilr
’

a has median fins with wel l

deve loped sma l l spo ts in para l le l rows and ent i re side of body

wi th vert i ca l streak in m idd le of each sca le . Judging from si ze
of specimens exam i ned and degree of sexua l d imorph ism , C.

sp . may be a sma l ler spec ies. T he ho lotype of C. magnoris is a

ma le mm with sexua l d imorph ism very weakl y deve loped

compared to that of my largest specimens of C. sp . The two

type specimens of C. kabilia are fema les mm and

therefo re a lso far larger than my largest mm ) fema le C.

sp .

Calamiana sp . exh ib i ts pronounced sexua l dimo rph ism of

the sort found in many sma l l Indo-Pacific gobi ids i n wh ich ma les
have great ly enlarged mout hs. I n ma les of t h is species the j aws
posteriorly extend we l l beyond the eye,

wh ich is rather large,

CALIFORN IA ACADEMY OF SC IENCES

wh i le in females the j aws do not ex tend posteriorl y even as far
as to be low its anterior margin . I n addi t ion , the cheeks are

great ly swo l len and heavi ly ossified or bu l la te, and lower j aw is
very heav i ly ossified i n ma les. The behav iora l sign ificance of

t h is dimorph ism , found in many species albe i t usua l ly less pro
nounced, seems to be unknown . As i s often the case i n such
sexua l ly d imorph ic gobies, the more extreme examples ofwhich

l i ve in fresh water , ma les are larger t han fema les .

The CAS subset of 59 specimens from Kapuas 1976-39 (84 :
mm ) i nc ludes 14 ma les with more or less marked

sexua l dimo rphism , 18 4 mm ; 7 grav id fema les l 6 .2— l 9.6

(with oval eggs mm long) ; 12 ripen ing fema les
mm (wi th eggs to mm long) ; and 26 sex undeterm i ned

mm . The largest fema le, mm , has eggs mm

long . The largest gravid fema le, mm has exact ly 30 eggs,
a l l mm long . Observat ion of th is and other fema les indicates

that ovu la t ion is synch ronous; the fu l l comp lement ofeggs prob

ably i s spawned at once or over a sho rt peri od oft ime; i.e. , t here

is to ta l spawning on an i ndi v idua l bas i s a l though by no means
for popu la t ions as a who le .

M ugilogobius Sm i t t , 1900

Mugilogobius Sm i t t , ( t ype Spec ies Clenogobius abet Jordan and Snyder ,
190 1 . by subsequen t des i gnat ion of Jordan et al . ,

Three sma l l co l lect ions of subadu l t gobies were obtai ned in

fresh water near the coast duri ng the Kapuas su rvey of 1976

represent ing two unident i fied species of Mugilogobius. The

Spec ies of th is genus are very poorly known (D . Hoese, pers.

comm .
,

M ugilogobius sp . undef.

MATER IAL EXAIvrrNED .

— Westem Borneo : Kapuas 1976-2 , mm (MZB

M ugilogobius sp . undet .

MATER IAL EXAM INED .

— Western Bo rneo: Kapuas 1976 -2 , 5 : mm (CAS
49460 , MZB Kapuas 1976-3 , mm (MZB

Pseudogobiopsis Koumans, 1935

Pseudogobiopsis Koumans. 193 5 : l 3 1 ( t ype spec ies Gobiopsis olr
'

gactis B leeker ,
1875 , by or ig i na l desi gnat ion ) .

The Kapuas survey of 1976 obta i ned a sma l l sample ofgobies

l iv i ng in fresh water near the coast iden t i fied by D . Hoese as

Pseudogobiopsis.

Pseudogobiopsis jurongensis (Herre, 1940) new combinat ion

Vaimosa jurongensis Herre. 1940a : 18 ( t y pe loca l i t y brook at Jurong, Singapore
Island ) .

MATER IAL EXAM INED .
— Ma lay Pen i nsu la: S i ngapo re Island, brook at Jurong,

23 : - 359 mm (CAS-SU 32982- 3 , ho lo t ype and parat y pes) . Western Borneo
Kapuas 1976 -3 . 6 : 15 0 mm (CAS 4946 3 , MZB

The Kapuas specimens are very sim i la r to the type specimens
from S ingapore i n a lmost a l l respects but a substan t ia l diflerence

i n si ze at sexua l matu ri ty shou ld be no ted . The Kapuas speci

mens i nc lude a sexua l ly matu re ma le of mm and a gravid

fema le of mm . The ma le has cheeks marked ly expanded
and jawsmarkedly elongate, ex tendi ng posteriorly to below pos
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arch 9 ; head convex dorsa l ly ; an ova l black spot on operc le;
pectora l fin wi th round wh ite spots; dorsa l su rface of head wi th

sma l l round black spo ts , ventra l surface ofhead and body wi th

even sma l ler b lack spots; body wi th a fa in t i rregu lar la tera l band .

I t genera l ly resembles the figure of C. bankanensis i n B leeker

( 187 5—78,
pl . 397 , fig .

DrsTRIBUT ION .

— Bom eo (Kapuas, Ba ri to) . Banka .

Channa Iucius Cuvier , 183 1

Ophicepha lus Iucius Cuv ier in Cuv ier and Valenc ien nes, 183 l z4 16 ( t ype loca l i t y
Java)

Ophiocephalus poly/ep is B leeker, 1852e: 5 78 ( t y pe loca l i t y So lok . Sumatrae oc

ciden talis, i n See Weber and de Beaufort
Ophiocephalus bistrr

'

atus Weber and de Beaufort . l 922 : 322 ( t y pe loca l i t y Sunge i
Manggar , Bal i k papan ; Sarawak ) . See A l fred ( 1964b) .

MATER IAL EXAM I NED.

— Western Borneo : Kapuas 1976 - 1 , 105 mm (MZB
Kapuas 1976-8. mm (MZB Kapuas 1976 - 13 . 108: 3 16 mm
(CAS 49488.MZB39 1 1 , USNM Kapuas 1976 - 19, 198 mm (MZB
Kapuas 1976 -39 , 129 mm (MZB Kapuas 1976 -5 1 , 120 mm (MZB

Channa marulioides (B leeker , 185 1)

Ophicepha lus n -

rarulioides B leeker , ( t y pe loca l i t y Sam bas, i n fiuv iis

MATERIAL EXAM INED .

— Western Bo rneo : Kapuas 1976 -20 . 172 mm (MZB

D ISTR IBUT ION — Sumatra (Del i , Djamb i) . Bo rneo (Sambas,
Bankayan , Kapuas) . Banka . B i l l i ton .

Channa melanoptera (B leeker, 185 5 )

Ophicephalus melanopterus B leeker . 185 5dz420 ( t y pe loca l i t y Pon t ianak , i n flu
m i ne

MATER IAL EXAM INED .

— None .

D ISTR IBUT ION .

— Sum at ra (Pa lembang , I ndragi r i , Gunung

Sahilan , Djambi ) . Bo rneo (Kapuas) .

Channa melasoma (B leeker, 185 1)

Ophicephalus melasoma B leeker , 185 111424 ( t y pe loca l i t y Sam bas) .
Opiricepha/us rhodotaem

’

a B leeker . 185 111425 ( t ype loca l i t y Sam bas) . See Weber
and de Beaufo rt ( l 922 : 3 19

mystax B leeker . 185 3d : 188 ( t y pe loca l i t y Ban ka) .
Ophiocepha lus nre/anosoma Gun t her .
Oplrr

'

ocepha /us baramensis Steindachner. 190 13 4 3 5 ( t ype local i ty Baram ) .

MATER IAL EXAM I NED .

— Weste rn Bo rneo : Raoen . Kapuas basi n , 5 : 105- 178 mm
(RMNH

D ISTR IBUT ION — Thai land (Menam Mun ) . Sumatra (Pa lem

bang , Labat , Gunung Sahilan , Ringgat , Lau t Tador, Langkat) .

Borneo (Baram , Gambas, Sadong , Kapuas, Jesse l ton , Tempa
suk , Kinabatangan) . Banka . Pa lawan Arch ipelago .

Channa micropeltes (Cuvier, 183 1)

Ophicep/ra/us micropeltes Cuv ier in Cuv ier and Valenc iennes. 183 l z427 ( t y pe
loca l i t y Java) .

Ophicephalus serpenu
'

nus Cuv ier in Cuv ier and Va lenc ien nes. 183 l z429 ( t y pe
loca l i t y S iam ) .

Ophicep/ra /us bivittams B leeker , 184 5 z5 19 ( t ype loca l i t y Batav ia) .
OpIircephaIus Sterensii B leeker . 1853e :444 ( t y pe loca l i t y Pon t ianak and Moara
Kempeh) .

diplog ramme Day. 186 5a ; 36 ( t ype loca l i t y Coc h i n ) ; Day, 186 5b:

14 7 . pl . 10 .

Ophiocephalus siuderr
’

Vo l z , 190 3a z5 5 3 ( t y pe loca l i t y Pa lem bang) .

CALIFORN IA ACADEMY OF SC IENCES

MATER IAL EXAM I NED .

— Westem Borneo : Kapuas near Pu tus Gen teng
,
183 mm

(ZMA Kapuas near Sanggau , 130 mm (RMNH

Channa micropeltes, at ta in ing nearl y a meter in length and
more than 20 kg, i s the largest member ofthe fam i l yChann idae.

Accord ing to Sm i th ( l 945 :474) i t i s very savage i n guarding i ts

nest and eggs and wi l l even at tack human bei ngs if its nest is
approached . I t is a lso h igh ly dest ruct ive of ot her fishes , con

suming fishes of a l l k inds and sizes and k i l l i ng far in excess of
its actua l needs. As fi rst noted by Day th is species under

goes one of the most profound co lor t ransformat ions of any

Asian freshwater fish . Young from abou t 30 mm to as large as
4 50 mm have a pai r of dark longi tudina l Stri pes ex tending the

length of the head and body to the end of the cauda l fin . These

bands are usua l ly report ed as black but i n some 50—60 mm fish

observed by me i n Tha i land they were viv id u l t rama ri ne blue .

T he i n terspace between these l ines is scarlet or bri gh t orangish

red . I n larger i ndiv idua ls th is co lorat ion is ent i re l y rep laced . A

bas ica l ly sim i lar but less co lorfu l co lor change occu rs i n C. stria

ta but at much sma l ler si zes.

D ISTR IBUT ION .

-WCSI coast of sout hern I nd ia (Ma labar, Ca
nara , T richoor, mou th ofCoch i n Burma? Tha i land . Ma lay

Peninsu la . Sumatra (Pa lembang , Lahat , Muara Kompeh , Gu

nung Sab i lan , Djambi , Lau t Tador, Danau Kota , Danau baru ,

Lake Toba) . Borneo (Montrado , Sambas, Kapuas, Bari to , Pra

bukarto) . Java (Batavia , Tjibiliong, Lelles, Samarang) . Banka .

B i l l i ton .

Channa orienta lis B loch and Schneider, 180 1

Channa o rien ta lis B loch and Sch ne ider. pl . 90 , fig . 2 ( t y pe loca l i t y
“ I nd ia

Ophiocephalus gachua Ham i l ton -Buchanan . 1822 z68, 36 7 . pl . 2 1 , fig. 2 1 ( t ype
loca l i t y ponds and d i tc hes of Benga l ) .

For add i t ional synonym y see Weber and cle Beaufo rt ( 1922 ) and De W i t t

Pectora l fins wi th a series of curved vert ica l bars, typica l ly

six i n number, bar nearest fin -base often expanded in to a large

basal b lotch . Dorsa l
,
ana l , and caudal fins somet imes dusky or

dark (even black) with a th in wh i te margi n ; dark po rt ion of

median fins somet imes wi th fa in t vert i ca l bars .

Channa pleurophthalmus (B leeker, 185 1)

Ophiceplzalus pleurophthalmus B leeker, 185 10 2 70 ( t ype local i t y Bandjermass

i ng. i n
Ophicep lzalus urophtha lmus B leeker. 1852d15 78 ( t y pe loca l i t y Pa lembang, i n

See B leeker
?Ophicep/ra/us spirilalr

'

s Fow ler. l 904 z5 30 ( t ype local i t y Padang) . See Weber and
de Beaufo rt ( l 922 : 324

MATERIAL EXAM INED .
— Westem Borneo: Kapuas 1976 -20 , 4 ; 159- 26 3 mm (CAS

49489 , MZB 39 16 . USNM Kapuas 1976 -32 , 127 mm (MZB

D ISTR IBUT I ON .

— Sum a t ra (Pa lembang , Djambi , Padang?)
Borneo (Kapuas, Ba ri to) .

Channa s tria ta (B loch ,
1793 )

Ophicephalus stria trrs B loc h . l 793 : l 4 1 , pl . 359 ( t ype loca l i t y Ma labar) .
For add i t iona l synonym y see Weber and de Beaufort

MATERIAL EXAMINED.
— Westem Borneo : Kapuas 1976-2 , mm (MZB

Kapuas 1976 -43 , 103 mm (MZB

Channa striata is a very important food fish and its range

undoubtedly has been expanded by i n troduct ions. I t is now
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found throughou t most ofthe East Indies, theMa lay Peninsu l a ,
and Tha i land ,

and in India , Sri Lanka , and the Ph i l ipp ines.

Anabantidae

The anaban toid fam i ly Anabant idae or cl imbi ng perches

comp rises th ree genera , Ctenopoma and Sande/ta i n Afri ca and

Anabas i n Asi a .

Anabas Cuvier, 1816

Anabas Cuv ier , 18 ( t ype spec iesAnthias testudineus B loc h , 1795 , by mono
t ypy) .

Anabas testudineus (B loch ,
1795 )

An thi
'

as testudineus B loch . ( t y pe loca l i t y Japan . sou t hern I nd ia) .
Perca scandens Daldorfl , (not seen by me) .
Anabas testudineus Cuv ier , 18 16 z339 .

Anabas scandens Va i l lan t . 19021 13 (Pon t ianak ) .
For addi t ional synon ym y see Weber and de Beaufort

MATER IAL EXAM I NED .
- Western Bo rneo: Pon t ianak , mm (RMNH

Anabas, the c l imbing perch , now genera l ly regarded as com

p rising a single species, is except ional l y vari able . Body form

varies from oval and compressed to e longate and subcy l i ndrica l .

Merist i c vari at ion has a lso been noted Weber and de Beau

fort 1922 z3 36 on geograph ica l va ri a t ion in number of dorsal

fin Spi nes) . Fu rther study may revea l more t han one species (see

Dut t and Ramaseshaiah 1980 ,

Anabas are among the hardiest of fishes. The suprabranch ia l
cav ity is except ional l y large and the labyri n th i t conta ins is

complex ly fo lded . I n some of the more e longate subcyl i ndri ca l

morphs the paired suprabranch ia l cavi t ies are so grea t l y en

larged that they are ex terna l ly evident as bu l la- l i ke swel l i ngs on

the dorsa l surface of the sku l l .

Belontiidae

The fam i ly Belon tiidae, a l though current ly recogn ized , prob

ably is not dist inct from the next fam i l y , Osphronem idae. As

current ly understood ,
Belon tiidae is the largest and most d iverse

fam i l y ofanaban toids, with 1 1 genera and more than 30 species,
and is dist ribu ted throughou t the I nd ian subcont inent , sou theast

Asia , and much ofCh i na . F ive genera and 1 1 species are known

from western Borneo .

T he belontiid Trichopsis vittata (Cuvier in Cuvier and Va

lenciennes, 183 1) is recorded from S i n tang by Weber and de

Beaufort Presumably this is based on the l ist i ng of

its junior synonym Osphromenus striatus (B leeker, 1850) from
“
le Kapoeas de S i ntang jusque Boenoet

”
by Popta

I know ofno other records of th is o therwise common and rather

wide ly d ist ribu ted southeast Asian spec ies from western Borneo ,

and doubt that i t occurs there. Popta
’

s record presumably wou ld

have been based upon materi a l co l lected by the Du tch expe

ditions to central Bo rneo of 1896—1900 and deposi ted in the
RMNH . A recent search for th is ma teria l has been unsuccessfu l

(M . S . Hoogmoed , pers. comm . , August

Belon tia Myers, 1923

Belontia M yers. ( t y pe spec ies Polyacan thus hasselti Cuv ier in Cuv ier and
Va lenc iennes, 183 1, by origi na l des ignat ion ) .

17 1

This genus i nc ludes two Spec ies and has a disjunct distribu

t ion , with B. hasselti i n the East I ndies and Tha i land and B.

signata (G unther , 186 1) i n Sri Lanka . B. signata is recorded

from Java by Day ( 18783 7 1) and Jayaram ( l 982 z382 ) but the

basis of th is record is not sta ted ; the spec ies was not ment ioned

from Java by B leeker or by Weber and de Beaufort

Belon tia hasselti (Cuvier, 183 1)

Polj-IacanthusHasseltr
'

Cuv ier in Cuv ier and Valenc ien nes, 183 ( t y pe loca l i t y
Java) .

Polyacan thtts Kuhli B leeker. 184 5 : 5 2O (nomen nudum ) .
Polrtacanthus Einthovenii B leeker. 185 1iz423 ( t ype loca l i t y Sambas. Borneo oc

ciden talis, i n
Pol t'acanthus Helfrichii B leeker. 1855a : l 62 ( t ype loca l i t y

Belontia hasselti M yers,

MATER IAL EXAM I NED.
— Kapuas 1976—4 , mm (MZB Kapuas 1976

16 . 3 : mm (CAS 4946 7 , MZB

Bandjermas i n , i n flu

D ISTR IBUT ION .

— Malay Pen insu l a (Perak , Johore, S i ngapore) .

Sumatra (numerous local i t ies ci ted by Weber and de Beaufort

l 922 :339) , Borneo (Sambas, Kapuas, Kahajan ,
Bari to) . Java .

Betta B leeker , 1850

Bet ta B leeker , 1850 1 12 ( t y pe spec ies Bet ta trrfizscr
'

ata B leeker. 1850=Panchax
p ictum Va lenc ien nes in Cuv ier and Va lenc ien nes, 1846 , by monotypy) .

.l fl icracanthus Sauvage. 1879 z95 ( t ype Spec ies rlt tcracantlrus ma rcher
' Sauvage ,

1878=Bet ta sp lendens Regan . 19 10 . by mono typy) . See Roberts
Paropht

'

ocepha/us Popta . ( t y pe spec ies Parop/Ir
'

ocep/ralus un imacula tus

Popta. 1905 . by monotypy) .
Osht

'

mr
'

a Jordan , l 9 l 9 : 342 (un needed replacemen t name for Micracanthus Sau
vage , 1878. supposed by Jordan to be preoccup ied by M icrocant/ms Swai nson ,

Psettdobetta R i c h ter. 198 11273 ( t ype spec ies Betta pugnax Can to r , 1849 , by ori g
i na l desi gnat ion ) .

I t has long been recogn i zed that some species of Betta are

ora l brooders whi le others are bubble nesters. Whether a l l species

fa l l neat ly in to one of these two catego ries is not yet known ,

however . Recent ly , R ich ter has proposed that the bubble nest i ng

species shou ld be left i n the genus Betta and proposed a new

genus, Pseudobetta , for the ora l brooders. Th is is con traindi

cated because the type species ofBetta , B. p icta , is i tsel f an ora l

brooder (V ierke 198 1 ; R i ch ter Another problem which

argues agai nst the designa t ion of a separate genus for the sub

stra te spawners is the probabi l i ty that ora l brooding and sub

strate spawning are not evo lu t iona ry
“
fixed

”
or stable characters

i n Betta but have been selected for repeatedly in different Species.

I n th is case generi c division ofBetta based on brood care wou ld

inevi tably resu l t i n po lyphylet ic taxa and an unnatura l c lassi

fication . A t least for the t ime be i ng i t seems best to recogn ize

on ly a single genus, Betta. ofwh ich there seem to be abou t 1 5

species
,
some oral brooders and o thers subst ra te spawners.

W i th the notab le except ion of the long-jawed and very dis

tinctiv ely co lored B. macrostoma , preserved specimens ofBetta

are noto riousl y diflicult to ident i fy to species. Some have dis

tinctiv e co lorat ion in l i fe, but co lor is diflicu lt to use because i t

is so changeable depending on sex, maturi ty , reproduct ive con

di t ion or
“
emot ional

”
state , perhaps geograph ica l va ria t ion , and

certa in ly va riat ion rela ted to method of preservat ion . Merist ic

characters are of l i t t le he lp because the genus is mo rpho logica l ly

re lat ive l y conservat ive, and probably because species v ary geo
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TABLE 14 . FREQU ENCI ES or VERTEBRAL COUNTS IN BETTA . For defi n i t ion of vertebra l coun ts see p . 22 .

Abdom i na l

B. akarensis Regan , 19 10 (Akar R ho lo t ype)
B. anaba toides B leeker , 1850 (Kapuas 1976 -23 )
B. coccr

'

na Vierke. 1979 (Djam bi . t y pes)
B. dimidia ta new spec ies (Kapuas, t y pes)
B. foerscht

'

V ierke, 1979 (Men taya R . , t y pes)
B. macrostoma Regan . 19 10 (B ru nei near Lab i)
B. pugna xCan tor, 1850 (Penang)
B. pugna xCan to r, 1850 (Kapuas)
B. c f. taenia ta Regan , 19 10 (Kapuas 1976- l )
B. unimaculata (Popta, 1906 ) (Ba lung R .)

graph ica l ly more than genera l ly recogn i zed . Thus the la rges t and

sma l lest species ofBetta have a lmost ident ica l counts offin rays

and sca les . Species dist i nct ions based on presence or absence of
sma l l spi nes i n the dorsa l and anal fins and the number and

th ickness of such Spines are not so rel i ab le as prev iousl y sup
posed by Some workers. Differences i n mo rphomet ri c features

such as body proport ions (pa rt icu larly head length and body

depth) and fin shapes seem to dist i ngu ish certa in species but are

d ifficu l t to define object ivel y and may va ry geograph ica l ly . Ver

tebral counts have not been used previous ly i n defini ng species,
and I have gathered some da ta to see whether they m ight be

hel pfu l (Table The frequencies of vertebra l counts seem to

be very dist i nct ive for B. unimaculata , and help to di st i ngu ish
B. dimidiata new spec ies. I n the present sta te of kn owledge i t

is not possible to discuss wi th con fidence the geograph ica l d i s

tribution ofthe commoner and more widel y d ist ributed species
ofBetta . On the o ther hand , wi th i n si ngle ri ver basi ns, where

four or more Species may occu r , they can usua l ly be more or

less readi ly d ist ingu ished by differences i n co lor and mo rpho l

ogy, a l though the species names which shou ld be appl ied may

be i n doubt . There are four species in western Bo rneo .

Betta anabatoides B leeker, 185 1

(F i gu re l 29a)

Bet ta anaba toides B leeker. ( t y pe loca l i t y Bandjermassing, i n fluv iis

MATER IAL EXAM IN ED .

— Westem Bo rneo: Kapuas 1976 - 1 , 2 : mm
(BMNH MZB Kapuas 1976-23 , 8: 23 3 mm (CAS
49468. MZB 384 7 , RMNH 289 16 , USNM Kapuas 1976-30. mm
(MZB

Be tta dimidiata new species

(F i gure 130 )

Bet ta akarensis Vierke. (Kapuas) .

HOLOTYPE .—MZB 3849 . mm ( ri pen i ng fema le) . Kapuas basi n , Sunga i
Ser iang, 3 7 km W of Pu tuss i bau (Kapuas 19 76
PARAW PEs.

— CAS 49469 MZB 3850 12 : mm , same loca l i t y
as ho lo t ype; MZB 385 1 USNM 230336 9 : mm , Kapuas basin ,
Sunga i Tekam on ri gh t s ide ofKapuas ma i nst ream 5- 6 km upst ream from Sanggau
(Kapuas 1976 CAS 49470 MZB 385 2 4 : mm , Kapuas
bas i n , sma l l st reams flow i ng i n to Kapuas ma i nst ream wi t h i n 10 km of Sanggau
(Kapuas 1976 BMNH —23 5 FMNH 9425 1 MNHN

1982-7 18 MZB 3853 24 : mm , Kapuas bas i n , Danau P iam near
Ketungau . 38 km NNE ofSin tang (Kapuas 1976 CAS 494 7 1 MZB 3854

( l ) . 3 : mm . Kapuas basi n . Sunga i Manda i Ketchil near confluence wi t h
Kapuas ma i nst ream 18 km WSW of Pu tussi bau (Kapuas 1976 MZB 385 5

RMNH 289 17 3 : 270 mm , Kapuas bas i n , sma l l oxbow lake opposi te

Cauda l

20 2 1 22 23 24 28 29 30 3 1 32 33 34 3 5

Empangau. 124 km NE of S i n tang (Kapuas 1976 MZB 3856 ( l ). USNM

230337 6 : 230 —285 mm . Kapuas basi n . Sunga i Gen tu where i t flows i n to
Kapuas mainst ream 5 5 km NE of S i n tang (Kapuas 1976 CAS 49472
MZB 3857 7 : 20 7- 24 8 mm . Kapuas basi n , smal l forest st ream flowi ng i n to
Kapuas ma i ns t ream NE of Gunung Setunggu l , 5 3 km NW of S i n tang (Kapuas
1976 MZB 3858 ( l ) . UMMZ 209927 6 : mm

,
Kapuas basi n ,

sma l l fo rest st ream near Tajan , 87 km E of Pon t ianak (Kapuas 1976

D IAGNOS IS — Betta dimidiata is possibly the sma l lest species

ofBetta ( la rgest of 7 5 specimens from nine samples on ly

mm) ; sca les i n latera l series 27 -29; t ransverse sca le rows 8- 9,
apparent ly fewer than i n any o ther species (with no

“
hal fsca les

”

or wi th at most one i n terposed sca le on dorsa l-fin base and one

on ana l-fin base) ; dorsa l-fin o rigin opposi te I l th— 14th sca le i n

latera l series; sca les between eyes 2 or 3 ; dorsa l fin with 1—3

(usua l ly 2) and ana l fin wi th 1—2 (usua l ly 1) spines; to ta l dorsa l

fin e lements 9— 1 1 ana l 23—27 ; pectora l-fin rays 12— 15 ; vertebrae

10 (rarel y 1 l 9 —3 1 , with a st rong mode at 30 (Table

Nearly a l l Betta Species have at least 1 l t ransverse sca le rows.

The Spec ies nearest B. dimidia ta i n th i s character apparent ly is

Betta akarensis Regan , 19 10 , wh ich may a lso be its c losest

rela t i ve . The ho lotype ofB. akarensis has 10 t ransverse sca le

rows on the body proper p lus a row of sheath sca les a long the

dorsa l fin and the ana l fin giv ing a tota l count of 12 i f these are

included ; the number of sca les from the gi l l openi ng to be low
the dorsa l fin seems to be 12 or 13 (as i n B. dimidiata) , but

t hese are difficu l t to coun t because some sca les are m i ss i ng on

bot h sides ( I am indebted to O . Crimmen and A . Whee ler for

sca le coun ts on the ho lotype ofB. akarensis) . I n fin fo rmu lae

and vertebra l counts B. akarensis aga in d iffers from B. dimi

diata . As i nd i cated by Regan and confi rmed by

exam i nat ion of rad iographs, the ho lotype ofB. akarensis has

no dorsal -fin sp ines, and on ly a si ngle ana l -fin spine; the tota l

number ofdorsa l-fin suppo rt ing elements is 8 (one less than in

any specimens ofB. dimidiata) and ofana l-fin elements 28 (one

more than i n B. dimidiata) ; th is is correlated wi th the sca le

coun t of 3 1 reported by Regan , a lso h igher than observed in B.

dimidiata . The number of sca les between the eyes is a lso fewer

i n B. dim idiata than i n other Betta I have exam i ned , but com

parativ e data for th is character are not avai lable forB. akarensis

and most other species. Betta akarensz
’

s probably atta ins a larger

Size than B. dimidiata ; the ho lo type and on ly known specimen

is mm .

Frequencies ofvertebra l counts i n B. dimidiata are presented

in Table 14 . Frequencies ofdo rsal -fin e lements are

and of ana l-fin elements
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F IGUR E 130 . Betta dimidia ta . Kapuas 1976-42 , mm fema le (MZB 3849. ho lo t ype) .

MATER IAL EXAM I NED .
— Western Borneo: Kapuas 1976 - 1 , 3 1 : 225 mm

(BMNH —24 1. CAS 4947 5 , MNHN 1982-720 , MZB 3867 , RMNH

289 19 , USNM Kapuas 1976-4 , 5 : 177 —3 18 mm (MZB 3868, UMMZ

Kapuas 1976 -5 . mm (MZB Kapuas 1976 -7 , mm (MZB
Kapuas 1976 -8. 12 : mm (CAS 494 76 , MZB

This species is dist ingu ished from o ther Kapuas Betta by

having regu larl y punctuated dark marks on the i n terrad ia l mem

branes ofthe dorsa l and cauda l fins (part icu la rly marked on the
lat ter) . Most Specimens have up to fiv e i nterrupted longi tudina l

st ri pes on the body , the lowermost two characteri st ica l ly joi n i ng

or fusi ng together on abou t the posterior one- t h i rd of the body .

Sca les between eyes about 5 .

Betta edithae is dist i ngu i shed from B. taeniata ma in ly by

havi ng its ana l fin wi th i i27—28 i nstead of on ly i i20—22 rays .

Mymateria l from Kapuas 1976 - 1 has anal-fin rays i i26(2) , i i27(3) ,
i i28(3 ) , i i29(3 ) and thus i n th is respect agrees wi th the descrip
t ion ofB. edithae bet ter than wi th that ofB. taeniata . C learly

more i nformat ion is needed on geograph i ca l d ist ribu t ion and

merist i c va ria t ion i n these species . one or bo th ofwh ich must

be very widel y d ist ribu ted .

Parosphromenus B leeker , 1879

Parosphromenus B leeker , ( t y pe spec ies Osphromenus deissneri B leeker ,
1859 . by monotypy).

Parosphromenus i ncludes fou r species: P . deissneri from the

Ma lay Peninsu la , Banka , and western Bo rneo ; P . filamentosus

TAB LE 1 5 .

Dorsa l -fin sp i nes rays

P . deissneri

Joho re (CAS 34833 )
Kapuas
Bangka (ho lo t ype. after B leeker)

P . filamentosus

SE Borneo ( t ypes. after V ierke)

P. paludicola

T rengganu ( t y pes. after Tweed ie) 17 —7

P . pa rvulus

Kapuas 10+6= l 6

Men taya ( t y pes. after Vierke)

12 —7= l 9- 20

lo—l l + 7= I7- 18

V ierke,
198 1 (c losel y rela ted to P . deissneri) , from sou t heastern

Borneo ; P . paludicola , from the Ma lay Peni nsu la at Trengganu ;
and P . pa rvulus from western and southeastern Borneo . The

genu s presumably occurs in Suma tra but has not been repo rted

there, presumably due to insuflicien t co l lect i ng of sma l l fishes
i n su i tab le habi ta t s . Merist i c data on the species are presented
in Table 15 .

Parosphromenus deissneri (B leeker, 1859)

Osphromenus Deissneri B leeker. l 859b:3 77 ( t ype loca l i t y Ban ka) .
Parosphromenus Deissneri B leeker , 1879z20 .

MATER IAL EXAM IN ED .
— Ma lay Pen i nsu la: Joho re , 2 : 20 7—26 4 mm (CAS-SU

Jo ho re, Ku la i , 2 : 198 mm (CAS-SU Western Borneo : Ka
puas 1976-4 . mm (MZB Kapuas 1976 -5 , 12 : 12 4 mm (CAS
494 77 .MZB 3873 , USNM Kapuas 1976-7 . 4 : mm (MZB 3874 ,

RMNH Kapuas 1976 -8. 3 : 169 mm (BMNH
Kapuas 1976 -5 1 , mm (MZB

D ISTR IBUT ION .

— Ma lay Pen insu la (Ma lacca , Johore) . Western

Bo rneo (Kapuas) . Banka .

ParOSphromenus parvu lus V ierke,
1979

(F i gure 13 1)

Parosphromenus parvulus V ierke. 1979124 7 ( t ype loca l i t y
tem . 250 km no rdwest l i c h v on

Men taya-Fl fiss-Sys

MATERIAL ExAM INED .

— Westem Bo rneo : Kapuas 1976-4 . mm (MZB
Kapuas 1976-5 , 2 : mm (CAS 49478. MZB

M ER I ST IC CHARACTERS IN PAROSPHROMENUS .

Sca les i n la tera l
Ana l -fin sp i nes-H ays series

1 1- 12+ 10=2 l—22 29—30

— l 3=19—20

8 —20
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F IGURE 13 1 .

D ISTR IBUT ION — Known on ly from Born eo (Kapuas, Men

taya) .

Sphaerichthys Canest ri n i , 1860

Sphaerichthys Canestrin i. ( t ype spec ies Sphaerichtlrvs osphromenoides
Canest ri n i , 1860 . by monotypy) .

Sma l l
,
body deep , compressed . Jaws with very sma l l , fixed

teeth . Dorsa l-fin sp ines 6— 10 ; ana l -fin spines 7—1 1 . Pectora l-fin

rays 10- 12 . Sca les i n latera l se ries 28— 30 . Preorbi ta l and pre

operc le serrate,
o ther head bones non -serrate. Latera l l i ne v es

t igial or absent . Swim bladder ex tending a lmost to caudal fin
,

obl iquel y t runcate posteri orly . Pelv ic fin wi th a Spine and fiv e

we l l deve loped rays; first ray somet imes very elongate. Caudal

fin obl iquel y t runcate, caudal-fin rays 7 — l 6 . To ta l

vertebrae 25—28.

This dist i nct ive anaban toid genus comprises four species (all

present in Bo rneo) : S. osphromenoides.S. m illanti, S. aerostoma

Vierke, 1979 , and S. selantanensts V ierke, 1979 (o rigina l ly de

17 5

Parosphromenus . Above, P . parvulus. Kapuas 1976-4 , mm (MZB be low , P . deissneri. Kapuas 1976 -5 , mm (CAS

sc ribed as a subspecies of S. osphromenoides but here t reated

as a fu l l species) . S. osphromenoides occurs in Ma lay Pen insu la ,
Suma tra , and Bo rneo; the other th ree are kn own on ly from

Bo rneo . S. osphromenoides and S. vat/[an ti occur i n western

Borneo (Kapuas) and are t reated in more deta i l i n the fo l lowing

pages. T he key prov ided here includes a l l of the Species but is

based on rela t ivel y few specimens.

Key to Sphaertchthys

Body relat ive l y deep ; snou t short ; dorsa l-fin origi n a lmost

d irect ly above ana l-fin o rigin ; to ta l do rsa l -fin elements

15- 20 ; ana l-fin spines 7—9 ; total vertebrae 25—26 2

Body relat i vely elongate; snout e longate; dorsa l-fin o rigin

considerably posteri or to a vert ica l t hrough ana l -fin ori

gin ; to ta l dorsa l-fin elements 13— 15 ; anal -fin spi nes 10

1 1 ; to ta l vertebrae 27—28 3

Dorsa l-fin Spines 8—1 1 ; no pale vert i ca l bar ex tending

from dorsa l—fin origin to just beh ind pel v ic-fin origi n ; no
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pale longi tudina l St ri pe extending length of body

2b Dorsa l-fin Spines 7 ; pale ve rt i ca l bar ex tend ing from dor

sal-fin o rigi n to just beh i nd pel v ic-fin ori gin ; pa le longi

tudinal l i ne ex tend ing length of body (known on ly from

S. selatenensis

3a Ventra l two-th i rds of body wi th 6—8 vert ica l or Sl igh t ly

obl ique dark bars; ana l-fin rays 16— 18 S. vat/[an ti

3b Body wi thou t 6—8 dark bars ; ana l -fin rays 20—2 1 (known

on ly from Mentaya) S. aerostoma

Sphaerichthys osphromenoides sensu Regan ,
19 10

?Sphaerr
'

chtlrvs osphron
-

renoides Canest rin i . l 86o: 7o7 ( t y pe local i t y auS Indien

Osphromenus ma layanus Duncker , 1904 : 16 3 , tab le 1 , fig . 8 ( t ype loca l i t y Kua la
Lum pur) .

Sphaerielrthys osphromenoides Regan . 19

MATER IAL EXAM INED .

— Ma lay Pen i nsu la: Kuala Lumpur , 3 : 19 4 mm
(HZM 85 10 . syn typcs of 0 . ma/ayanus) : S im pang Rengam . Jo ho re. mm
(CAS-SU Ku l ia. Johore, 18 : mm (CAS-SU Ko ta T i n ggi ,
Joho re, 2 : mm (CAS~SU S i ngapore. 22 : 13 0 (CAS-SU

Sumat ra: Ta luk , 2 : mm (ZMA Bagan Api Api , 14 1
199 mm (ZMA 1 Gunung Sahllan , I3 : 104 mm (ZMA
Djambi . Batang Hari . mm (ZMA Bo rneo : Kapuas 1976 -4 ,

mm (MZB Kapuas 1976 -5 , 5 : mm (CAS 494 79, MZB 3879,

USNM

Hav ing made di rect compa ri sons ofspecimens of t h is species

wi th the types ofS. osphromenoides selatanensis, I am i nc l i ned

to regard the lat ter as a dist i nct species . I n addi t ion to the char

acters i nd icated in the key above, S. selatanensis has a th icker

head , wider mou th , and blunter snout than S. osphromenoides

of the same si ze.

Sphaerr
'

ehthys osphromenoides carri es the eggs i n its mou th ,
as I myse l f once observed du ri ng fieldwork in Johore . The re

product ive and parenta l behav ior of its congeners is unknown .

IMPORTANT NOTE — It i s conce ivab le that Regan
’

s iden tifi

cat ion ofSphaert
'

chthys osphromenoides Canestrin i , 1860 is in

co rrect , and that the Spec ies under considerat ion here shou ld

be known as Sphaerichthys malayanus (Duncker, Ca

nestri n i
’

s ori gina l desc ri pt ion may be t ransla ted as fo l lows:

Sphaerichtltjrs m i h i nov . gen . moderate l y long dorsa l fi n ori g i nat i ng
o ver the o r i gi n o f t he ana l fi n : ana l fi n lo nger [ t han do rsa l]and jo i ned
wi t h the caudal fi n . F i rst so ft pel v i c-fin ray on l y sl i gh t l y elonga ted , the

Ot hers no rma l l y deve loped. no t rud imen ta ry . Pec to ra l fins no rma l l y
deve loped . cauda l fin po i n ted (acum i nate) . Operc le en t i re , preoperc le
wi t h spi nes at angle and on its ho r i z on ta l margi n . Suboperc le and

i n teroperc le margi ns en t i re , preo rb i ta l spi n y . Mou t h open i ng sma l l .
mou t h pro t rus i b le . Jaw tee t h uncommon l y sma l l . bare l y v isi b le; vomer
and pa late smoo t h ( toot h less). Head and nape covered wi th scales,
sca les ofnape fi ne l y c i l ia te (c teno id) . Sma l l pores on head . Latera l l i ne
consist i ng of a row of fine po res bare l y v is i b le to the naked eye. S i x
gi l l rakers . Two nostri l s on eac h side , nost r i ls separated from eac h
o t her by less t han the i r d iameter . Labyri n t h organ or i g i nat i ng from
some of t he an teri or gi l l arches. wi th dorsoan teriorly projec t i ng leaflets.

( lam i nae) .
Swim b ladder sh i n i ng t h rough ex tend i ng up to ta i l ( ta i l
Do rsa l pro fi le ofhead (stim profil) sl i gh t l y concave . A t rue i n termed ia te
genus (con nec t i ng l i n k ) be tween Osphromenus and Triehopodus.

Sphaerichthys osphromenoides m i h i

Head 2 i n body lengt h (wi thou t caudal ) . Eye d iame ter 3 i n
head lengt h and greatest dept h ofbody 1 i n lengt h w i t hou t cauda l .
Number of sca les i n a longi tud i na l row from operc le to cauda l abou t
26 . i n a t ransverse row at the grea test depth abou t 12 .

The dorsa l and ana l spi nes are latera l l y com pressed and i nc reasi ng l y

CALIFORN IA ACADEMY OF SC I ENCES

Regan ( l 909 z776 ) , wi thou t comment and wi thou t exam i n ing

Canestrin i
’

s types, placed 0 . ma layanus i n the synonymy ofS.

osphromenoides. Duncker ( 1904 1164) suggested that the difler
ences between his desc ript ion ofOsphromenus malayanus and

Canestrin i
’

s ofSphaertchthys osphromenoides m ight be due to
racia l difleren tiation or i naccurate observat ion ; th i s probably
influenced Regan . I am i nc l ined to credi t the accuracy ofCa
nestrin i

’

s observat ions; now that severa l species of Sphae

richthys are known i t seems l ike ly t hat Canestrini
’

s and Dunc

ker
’

s specimens belong to different species. The orig
'

nal descri ption

does not perm i t ident ificat ion ofSphaertchthys osphromenoides
Canest ri n i , 1860 wi th any known species. A l though some pa rts
of the descript ion agree wi th Sphaerichthys and S. osphrome

aoides ofRegan et seq other po i n ts contrad ict th is conclusion .

The strongest of these are :

l . Dorsa l-fin Spines 12 (v s. 7

2 . Depth ofbody 1 i n length ofbody wi thou t cauda l (vs .

more t han

3 . Transverse sca le rows 12 (vs . 14

Some other seem ing discrepancies shou ld be commented upon .

The expanded cauda l fin is obl iquel y t runcate, but when the

cauda l-fin rays are adpressed may appear to be acum i nate. Ca
nestri n i

’

s remarks seem to imp ly that his fish has a comp lete
latera l l i ne; i f so , i t i s un l i ke any known species ofSphaericht/rys

sensu Regan , 1909, i n wh ich la tera l l i ne i s absent or i s repre
sented by a few pored sca les on the posterior ha l f of the body .

Canest ri n i remarked on the possible i den ti ty of his Sphae

richthys osphromenoides wi th the poorly known
“
Osphromenus

nota tus K .v .H . and Ctenops nobt
’

lt
’

s McClelland ,
Specimens of

wh ich were unava i lable for h im to exam i ne. The fo rmer is prob

ably based on young Osphromenus goramy, whi le the lat ter is

a val id genus and species d ifferi ng in numerous respects from
the fishes under considerat ion (see Liem Bu t the com

pa rison wit h O. notatus wi th
“
dorsa l fin strongly sug

gests tha t the no tat ion D -8
”
for S. osphromenoides is not

a typographica l e rror .

The two type specimens (syntypes) ofS. osphromenoides pre

sumably are deposi ted in the Naturh istorisches Museum W ien ,
the ich thyo logi ca l types and o ther materia l of wh ich are tem

porari ly unavai lable for study . M r. Hara ld Anhelt searched um

successfu l l y in the NMW for the syntypcs ofS. osphromenoides

in June 1984 .

D ISTR IBUT ION .

— Ma lay Peninsu la (Negri Sembi lan , Johore) .

Sumat ra (Bagan Api Api, Batang Hari , Djambi , Taluk , Gunung

Sab i lan) . Borneo (Kapuas) . I have seen specimens from B i l l i ton

(2 : 22 4 mm , ZMA which may a lso belong to

th is species bu t did no t study them sufliciently to be sure of

the i r ident i ficat ion . So far as I have been able to determ i ne th is

is the on ly Sphaert
'

chthys occu rri ng outside Bo rneo .

longer posterior l y . Judgi ng from the st rongl y stained al coho l spec imens
the ground co lo r is dark brown (castan ienbraun ) , the fins except the
pec tora l are dark . Dorsal halfof body at cauda l -fin base wi t h a dark
spo t . Two wh i te cross-bars (vert i cal bars) on poste rior ha l f of body
ex tend i ng between the dorsa l and ana l fins, ofwh ic h the fi rst ends at
the base of last t h ree ana l-fin sp i nes and the seco nd at base of 7th
loth ana l-fin soft-rays. The lower halfofthe second wh i te bar is banded
(e i ngefasst) by two dark marks, wh ic h bare l y ex tend dorsa l l y to the
la tera l l i ne .

The two Spec imens of t h is spec ies at hand come from the I nd ies
and t he i r lengt h w i thout caudal measu res not qui te 1 V ien nese
i n ches and the i r greatest heigh t a lmost 10 l i nes.
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Helostoma temminck II Cuvier, 1829

Helostoma Temminkii Cuv ier 1829 z228 ( t y pe loca l i t y Mo luques. erro neous;
i nco rrec t spe l l i ng of spec ies name a t tri bu tab le to t ypograph ic error) .

Helostoma Ten
-m z t

'

nckii Cuv ier in Cuv ier and Va lenc ien nes, ( t ype 10
cality i nd i cated as Java) .

MATER IAL EXAM INED .
—Weste rn Bo rneo : Kapuas 1976 - 16 , 4 : 98 3- 1 12 mm

(MZB 3894 . USNM Kapuas 19 76—33 . mm (MZB Kapuas
1976 -4 3 , 8 : — 120 mm (CAS 49484 . MZB 3896 . USNM

D ISTR IBUT ION — Centra l Tha i land (Chao Phrya) . Ma lay Pen

i nsu la . Sumatra . Bo rneo (western and sou t hern) . Java .

Luciocepha lidae

Overa l l appearance p ike- l i ke: head and body elongate , sub

cy l i ndrica l
,
dorsa l and ana l fins placed far back ; j aws ex treme l y

e longate and prot rusi ble . Ascending premax i l la ry processes ex

tendi ng posteriorly to beh ind eyes. Gu lar bone present (absen t

in all other anabanto ids) . Dorsa l fin wi th 9—1 1 rays , ana l 18

19 ,
pectora l 1 5- 16 ,

pe lv ic i5 . cauda l Anal fin bi lo

bate, cauda l rounded . Fi rst pelv ic -fin ray pro longed (filamen

tous) . Sca les cteno id ; latera l sca le series 40—4 2 . B ranch iostega l

rays 5 . Rakers on fi rst gi l l a rch 1 l . Vertebrae l 9+ 2 1

or 4 l (4) (CAS 19998, S ingapore) . A si ngle species.

Luciocephalus B leeker, 185 1

Dr
'

p/op terus G ray , 1830 , fig . 1 ( t ype spec ies Dip lopterus pulcher G ray , 1830 , by
monotypy; preoccup ied by Dip loptertrs Bo ie , 1826 , Aves).

Luciocepha lus B leeker . 185 -1 ( replacemen t name forDip lop teras G ray ,

Luciocephalus pu l cher (G ray , 1830)

Dr
'

p lop terus pulcher G ray . 1830 . pl . 87 , fig . 1 (typc loca l i t y none) .
Luciocepha lus pulcher. 185 10 274 (Bandjermassing, i n fluv iis) .

MATER IAL EXAM INED .

— Ma lay Pen i nsu la: S i ngapore and immed iate v ic i n i t y , 8:
- 12 1 mm (CAS Western Bo rneo : Kapuas 1976 -8. mm (MZB
Kapuas 1976 - 1 1 . mm (MZB Kapuas 1976 - 13 , 3 : 177

mm (CAS 49486 . MZB Kapuas 1976 - 17 , 2 : — 1 15 mm (MZB 3907 ,

USNM

D ISTR IBUT ION — Ma lay Peni nsu la (S i ngapore , Johore) . Su

mat ra (Lahat , Pa lembang , Mus i i l i r , Benakat , Sungi Suri kaka,

Sungi Mahe ,
I ndragi ri , Lau t Tador, Taluk , Gunung Sab i lan ,

Djambi ) . Bo rneo (Baram , Bankayan , Kapuas , Kahaj an ,
Ban

jarmasin) . Banka . B i l l i ton .

M astacembelidae

Mastacembelidae (Spiny ee ls) and the rela ted Synbranchidae

(swamp ee ls) are perhaps the most h igh ly mod i fied percomorph

fam i l ies wh ich are en ti re l y or a lmost ent i re ly rest ri c ted to fresh

water . The i r re la t ionshi ps to o ther percomorphs are unknown .

Mastacembelids occur on ly i n trop ica l A frica , where there are

two genera and perhaps 50 species (most i n the Za i re basin

includ ing Lake Tanganyika ) . and i n Asi a . In Asia there are four

genera and some 24 species.

M acrognathus and Mastacembelus. the genera wi th most of

the Asian spec ies, were revised by Sufi Th is o therw ise

very good revision is marred by lumpi ng ofdata and fa i lure to

i nd i cate specimens or loca l i t ies from wh ich data were obta ined

for certa i n species. Severa l val id spec ies are lumped under

Macrognathus aculeatus (B loch . 1786 ) and Mastacembelus ar

ma tus (Lacepede, 1800) by Sufi. Macrog nathus a l ready has been
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revised by me (Roberts the resu l ts of th is study are ih

corporated here i n . I n the presen t accoun t the apparent ly va l id

species lumped under M . a rma tus are identi fied : M . notoph

tha lmus new species, from the Ma lay Pen insu la ,
Sumatra ,

and Bo rneo; M . favus Hora , 1923 , from the Malay Peni nsu la

and Tha i land ; M . undula tus McClelland , 1844 ,
from sout h

easte rn Ch ina and nort he rn Viet nam ; and the t rueM . a rmatus.
from the I nd ian subcont i nent inc lud ing Sri Lanka and Burma .

Origi na l observa t ions on systemat i cs and d ist ri but ion are a lso
presented forMastacembelus maculatus and other species found

in western Bo rneo . Merist i c data on M astacembelus are pre

sented in Table 16 . Two genera and fiv e species occu r in western

Borneo .

Key to Mastacembelidae of Bo rneo

R im ofanterior nost ri l wi th six fingerlike fimbri ae; dorsa l

fin spines 14—3 1 ; dorsa l and ana l -fin rays 48—70 ; to ta l
vertebrae 70—82 ; max imum adu l t si ze about 300 mm 2

R im ofanterio r nostri l wi th two fimbri ae and two broad

based flaps; dorsa l-fin spines 3 3—40 ; dorsa l and anal-fin

rays 68- 85 ; tota l vertebrae 84—95 ; a l l species probably

at ta in 400 mm or more 4

Fleshy rost rum great ly en larged , its concave ventra l sur

face wi th a large series ofpa i red bony toothplates bea ring

numerous fine teeth ; dorsa l-fin spines 14—22 ; body wi th

14— 17 obl ique dark bars Macrognathus aculeatus

Fleshy rost rum not great ly en larged
,
round in cross sec

t ion , withou t toothplates; dorsa l-fin spines 27- 3 1 ; body

wi thou t obl ique dark bars 3

Dorsa l-fin sp ines 29—3 1 ; sca les re la t i vely large , readi ly

v isib le to naked eye when sk in is dry, abou t 14— 17 above

la tera l l i ne and less than 200 i n latera l series; sexua l ly

mature fema les with an elongate geni ta l pap i l la

Mastacembelus maculatus

Do rsa l-fin spines 26—28; sca les re lat ive l y sma l l , abou t 22

2 5 above latera l l i ne and 300 i n la tera l series; fema les

withou t e longate gen i ta l papi l la (northeastern Bo rneo)

M acrognathus Lacepede ,
1800

Macrognathus Lacepede , 1800 19 ( t y pe spec ies Opht
'

dium aculea tmn B loch , 1786 ,
by subsequen t desi gnat ion of Jo rdan , l 9 l 7 z56 ) .

Rm ehobde/Ia B loch and Sch ne ider. 180 1 1x l i v (Spe l l i ng m istake for R/rynchob

R/rym
‘hobdella B loch and Sc h ne ide r, ( t y pe Spec iesOphl

'

dr
'

um aculea tum
B loch , 1786 . by subsequen t des i gna t ion ofJordan ,

For d iagnosis, systemat ics, and discussion of th is genus see

Do rsa l -fin spines 3 3—3 5 , vertebrae 84—92 ; no vert ica l black

bar below eye 5

Dorsa l -fin spi nes 37— 39 , vertebrae 90—96 ; a vert ica l b lack

bar usua l ly present be low eye

Mastacembelus notophthalmus
Cauda l fin wi th 14— 15 rays, its upper and lower rays

broad ly at tached to dorsal and ana l fin s; adu l ts wi th blood

red hori zonta l bars of va riable length and dist ribu t ion

Mastacembelus erythrotaenia

Cauda l fin wi th 19- 2 1 rays, more or less separated from

dorsa l and ana l fins; no b lood-red bars

Mastacembelus un icolor
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F IGUR E 132 . Mastacembelidae . a. Mastacembelus unicolor. Kapuas 1976 -29 , 1 12 mm (MZB b , Mastacembelus unicolor. Kapuas 1976 -2 7 , 172 mm (MZB
c , Mastacembelus macula tus , Kapuas 1976 -24 . 13 7 mm grav id fema le (MAB d , Macrogna thus aculea tus. Kapuas 1976 -39 , 122 mm (CAS

key above and Roberts There are at least th ree species,
characte ri zed by d ifferences i n co lora t ion and meri stics: M . a ra l

(B loch and Schne ider , 180 1) from the Ind ian subcont inent , in

c lud ing S ri Lanka and Burma ; M . siamensis (G unther, 186 1)
from Tha i land ; and M . aculeatus from the Ma lay Pen i nsu la ,

Sumatra ,
Borneo ,

and perhaps Java . Specimens from J ava have

dist i nct ive co lo rat ion and may represen t a fou rt h species.

M acrognathus acu lea tus (B loch , 1786 )
(F i gure 13 2 )

Ophia
’

izu n aert/eatum B loc h , 1786 24 78 ( t ype loca l i t y Siissen Wasser v on Ost i n

Macrogna thus aculea tus Lacepede ,

For add i t iona l synon ym y see Robert s

MATER IAL ExAMINEo .
— Westem Born eo : Kapuas 1976 -8. 5 : 10 1—226 mm (CAS

49490 , MZB Kapuas 1976 - 16 . 19 1 mm (MZB Kapuas 1976 - 17 ,

123 mm (MZB Kapuas 1976 -27 . 14 7 mm (MZB Kapuas 1976 -33 ,

3 : 13 3— 16 5 mm (MZB 3924 . USNM Kapuas 1976 -39 , 2 : 1 16—122 mm
(CAS 42 59 1 . MZB Kapuas 1976 -42 , 2 : 10 7— 108 mm (FMNH 9425 2 , MZB

Kapuas 1976 -4 7 , 2 : 122— 17 5 mm (MNHN 1982-72 1. MZB Kapuas
19 76 -5 1 , 91 102- 127 mm (CAS 4949 1 . MZB 3928, USNM

Th is species d iffers from a l l other Macrognathus i n having

14— 17 ob l ique dark bars on body (absent in specimens from
Java) : rost ra l toothplates 3 7— 5 5 , 2 1 i n a single o t herwise no rma l

specimen (v s. 10—2 5 in o ther Macrognathus) ; and 22—29 pec

tora l-fin rays ( 18—24 i n ot her species) .

D ISTR IBUT ION — Pen insu lar Tha i land (Trang) . M alay Penin

su la (Tembling Sumatra (De l i , Batang Ha ri , Lahat , Gunung

Sahilan . Pa lembang) . Borneo (Kapuas, Sambas, Kayan

Java (no rt he rn Java east to Brantas

M astacembelus Scopo l i , 17 7 7

Mastacembelus Gronov ius, 176 3 : 13 3 (non-bi nom ia l , not ava i lable for z oo logi ca l
nomenc latu re).

Mastacembelus Scopo l i . (m isspe l l i ng ofMastacembe/ttsG ronov ius: t ype
spec ies Ophr

’

dr
'

um mastacen rbe/us So lander in Russe l l , 1794 , by abso lu te tau
tonymy) .

Pararhynchobde/Ia B leeker , 1874a z368 ( t ype spec ies Rhync/robde/la macula ta
Rwdt. =Mastacembe/us mam /ants Cuv ier in Cuv ier and Va lenc ien nes, 183 1 ,
by mono typy) .

BdeI/or/rynelms Jo rdan and Tanaka, ( t y pe spec iesMastacembelus mac

ula tus Cuv ier in Cuv ier and Va lenc ien nes, 183 1, by ori gi nal des i gnat ion and
mono typy) .

As previousl y po in ted out (Robert s the Asian species

cu rrent ly assigned to the genus Mastacembelus can be div ided

in to two groups on the basis of morpho logy of the rim of the

tubu lar anterio r nost ri l . Mastacembelus sensu st ri c to has rim

with two fimbriae and two flaps; the o ther species have rim with

six fimbriae . S i x fimbriae a lso occur on rim ofanterior tubu lar

nost ri l i n Macrogna thus . A fri can mastacembelids apparent ly all

hav e rim with two fimbriae and two flaps. Species with six

fimbriae have fewer fin spines and rays and vertebrae and sma l l

er adu l ts than most species with two fimbriae and two flaps.
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the base of dorsa l and ana l fins, but la rger ones may have a

cont inuous submargina l longi tud ina l black St ri pe connected by

regu la rly Spaced ve rt i ca l bars to dark marks a long the fin bases.

D ISTR IBUT ION .

— Ma lay Peninsu la (Perak , Johore) . Sumatra .

Western Borneo (Kapuas) .

D ISCUSS ION — In order to describe M . notoph tha lmus n . sp .

i t has been necessa ry to look i nto the sta tus of M . a rmatus

Lacepede , 1800 and i t s synonyms. As recogn i zed by Sufi

M . a rmatus is the most wide l y d ist ribu ted and most vari able

Species in the fam i l y Mastacembelidae, and has numerous syn

onyms. Most of the supposed synonyms are from the I nd ian

subcont i nent , but there are a lso some from Ch i na and Thai land .

I tentat ive ly consider that there are four va l id spec ies, a l l wi th

ent i rel y or a lmost ent i re l y a l lopat ric d ist ri bu t ions. Mastacem

belus notoph thalmus is the on ly member of the M . a rmatus

spec ies complex occu rri ng in Indonesia . Its range ex tends i n to

the Ma lay Peni nsu la , where i t approaches and possi bl y over

laps the sou t hern part ofthe range ofM .favus. M . notoph thalmus

and M . fa vus are sha rp ly dist i ngu ished by merist ic characters

(Table 16 ) as we l l as co lora t ion .

ETYMOLOGY .

— T he name notophthalmus (Lat i n ,
eye

-mark)
refers to the dark bar extending be low the eye i n a lmost a l l

Specimens of t h is species.

T he ho lotype ofM . a rmatus, wh ich Shou ld be i n the MNHN,

was withou t type loca l i ty and is now lost (M . L . Bauchot , pers.

comm . , 10 Janua ry Ham i l ton -Buchanan the nex t

au thor to dea l wi th the species, repo rted i t from the G anges.

Then , Cuvier in Cuvier and Va lenciennes repo rted i t

from the Ganges and Benga l . Ham i l ton-Buchanan did not pre

serve specimens, but the Ganget i c and Benga l specimens ex

am ined by Cuvier are preserved in Pari s (MNHN 5695 , 5 697

8, Table A t the t ime Cuvier had Lacepede
’

s dried ho lotype

on hand , but based his account on the wel l preserved alcoho l ic

specimens with good loca l i ty data . This species has numerous

supposed synonyms from the Ind ian subcont inent (Sufi 1956 :

134 some ofwhich may represent va l id spec ies.

Mastacembelus undulatus (McClelland , 1844 ; type loca l i ty

Chusan) seems c lose l y re lated to M . a rma tus but is restri cted

to sou thern Ch i na ( i nc luding Ha inan ) and the Red R iver . I t is

characteri zed by a rela t ivel y short and na rrow head , sma l l eye ,

sca le rows above la tera l l i ne abou t 40 (v s. abou t 25 i n other

members ofM . a rmatus complex) , 5—6 predorsa l vertebrae and

on ly 87—89 to ta l vertebrae (Table

Mastacembelusfa vusHora , 1923 , from Tha i land and theMa

lay Pen i nsu la , characteri zed by a re lat i ve l y large fleshy head and

deep body , and very bo ld co lo r pattern of la rge ret icu la t ions

equa l l y we l l deve loped over ent i re body : usua l ly 4 predo rsa l

vertebrae and 87—90 to ta l ve rtebrae .

Li ke M . armatus. M . undulatus has a variably deve loped

ret i cu la te co lo r pat te rn wh ich tends to be mo re evident or more

regu larly deve loped on the do rsa l ha lf of the body .

M astacembelus unico lor Cuvier , 183 1

(F i gu re 132 )

A-Iastacembe/us unicolor Cuv ier in Cuv ier and Va lenc ien nes, 183 l z4 5 3 ( t y pe 10
cality Java) .

MATER IAL Em m a — Sumat ra: Batu Sanghar , 2 : 15 3—172 mm (CAS-SU
Western Bo rneo: Kapuas 1976 -2 1. mm (MZB Kapuas 1976 -24 ,

mm (MZB Kapuas 1976 -25 . 3 : 82 2 - 104 mm (CAS 49496 , MZB
Ka puas 1976 -27 . 172 mm (MZB Kapuas 1976 -29 . 9 : 64 2- 135 mm (BMNH

CALIFORN IA ACADEMY OF SC I ENCES

—249. MNHN 1982-723 , MZB 3947 , USNM Java: 137
mm (MNHN 5693 , ho lo t ype) .

The e lements of co lor pattern are complete ly obscured in the
ho lo type ofM . un icolor, wh ich is un i form l y darkly d isco lored ;
hence my ident i ficat ion of i t wi th the present Kapuas materia l
is based on meristics (Table 16 ) and mo rpho logy . The species

has a dist i nct ive co lor pa ttern , i nc luding two (somet imes three)
variably deve loped rows ofpale elongate spo t s on s ide ofbody ,
a la rge black spo t on pectora l -fin base and usua l ly a dark sub
margi na l band on the pectora l fin , and a pa le margina l band on

the o the rwise un i form l y dark median fins. I n juveni les dark

co lora t ion of the median fins is in complete and rest ri cted to

la rge marks a long the fin bases. Caudal fin na rrowly jo i ned to
base of dorsa l and ana l fins; caudal-fin rays 19- 2 1 .

COMPAR ISON W ITH MASTAC
‘

EMBELUS DA n .

— Sufi

130) p laced Mastacembelus dayi Boulenger, 19 12 (type loca l i ty

I rrawaddy) as a junior synonym of M . unicolor. Hav ing ex

am ined th ree specimens ofM . dayi from Rangoon (NRM NNN/

19369895 3 79 , 159—204 mm , and 19389995 376 , 306 mm) I

consider i t a val id Spec ies no tab ly difl
“

ering i n cauda l-fin ray

counts (Table 16) and co lorat ion from M . un icolor. The cauda l

fin in these three specimens is en t i rely or a lmost enti rel y separate

from dorsa l and ana l fins (cauda l fin jo i ned to dorsa l and ana l

fins near base i n M . unicolor) and has more rays than any other

Mastacembelus known to me, 13

They a l so have sl i ght l y fewer vertebrae t han M . unicolor ex

amined (Table but th is d ist inct ion needs confi rmat ion by

exam i nat ion of more spec imens. T he diflerence i n co lorat ion

i nvo l ves dist ri bu t ion and orien tat ion of body spot s and co lor

pat tern ofmedian fins. M . dayz
'

has 3 or 4 (rather than on ly 2

or 3 ) ma in rows of large pale spo ts on Side of body ; the spots

exh ibi t a strong tendency to vert i ca l (rather than hori zonta l)
elongat ion and fusion ; dorsa l body surface (a lmost or qu i te im

macu late i n M . un icolor) covered wi th pa le round spo ts. Median

fins en ti re l y or a lmost en t i re ly covered wi th pa le spo ts sim i lar

to those on body , pa rt icu larly la rge on dorsa l fin ; on dorsa l and

ana l fins spo ts tend to obl ique e longat ion and fusion ; Spo ts on

cauda l fin round , we l l defined and rather numerous. A l t hough

smal ler juveni les ofM . day""have not been observed i t i s clear
from the pa ttern present in adu l t s t hat the fins do not undergo

co lo r change sim i lar to that occuni ng i n M . unicolor.

D ISTR IBUT ION — Ma lay Peninsu la (Tembe l ing R . , Te lom R . ,

Pabang) . Sumatra (De l i ; Batu Sanghar ; Lau t Tador, upper Lang

kat
, Siboga, Pajakombo , Taluk , So lok , Lake of S i ngkarah , Pa

dang
,
Batang , B i ngin Telok , Rawa Bo rneo (Baram , Kapuas ,

Mahakam ) . Java (Jakart a , Bogo r , Lebak , Tjandjur, Ga rut , Pur

woredjo Modjokerta, Suraka rta , Surabaya , Brantas Banka .

Synbranchidae

Synbranchidae are e longate and eel- l ike ; withou t pa i red fins;
dorsa l and ana l fins absent or reduced to median fo lds, cauda l

fin reduced or absent ; gi l l membranes uni ted , continuous around

isthmus, wi th a single ventra l gi l l open ing . Pantropica l , usua l ly

rest ri cted to fresh water , abou t four genera and 15 species.

Osteo logy , rela t ionsh ips and systemat ics of Synbranchidae

are t reated by Rosen and G reenwood but some system

at i c problems rema in . The Old World species are ve ry poorly
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kn own . Synbranchidae are t hough t to be c losel y rel a ted to Mas

tacembelidae (Travers

M onopterus Lacepede, 1800

MonOpteruS Lacepede, 139 ( t ype species Monopterus ja vanensr
'

s La

cepede, 1800 , by monotypy) .
Fluta B loch and Sch neider , 180 1156 5 (un necessa ry replacemen t name for MO

noptertrs Lacepede,
For add i t iona l synonym y see Rosen and G reenwood

M onopterus albus Zuiew , 1793

M ttraena alba Zuiew , ( t y pe loca l i t y un known : presumed to be Asiat ic
Russia” according to Rosen and Greenwood 1976 z5 7 ) .

Monop terus javanensis Lacepede , 1800 1 176 ( t y pe loca l i t y det ro i t de la Sonde,
auprés des co tes de l

’ isle de
For add i tiona l sy nonym y see Okada Rosen and G reenwood ( 1976 :

MATER IAL EXAM INED .

— Western Bo rneo : Kapuas 1976 - 16 , 4: mm
(AMNH 4 1578, MZB Kapuas 1976- 17 , 6 : —4 85? mm (AMNH 4 15 79 ,

MZB

Synbranchidae obtai ned by the Kapuas su rvey of 1976 were

k indly exam i ned for me by D . E . Rosen and M . N. Fei nberg

and ident ified by them as M . albus .

D ISTR IBUT ION — Monop terus a lbus repo rtedly is wide l y dis

tri buted in sou t heast Asi a ( i nc luding Burma , Thai land , Sumatra ,
Borneo ,

Java , Celebes) . Northern and sou thern Ch ina . Japan .

Oki nawa . Rosen and G reenwood ( 1976 z5 8) suggest i t may a lso

be nat ive to Queensland ,
Austra l ia .

Soleidae

This flatfish fam i ly seems to be represented by on ly a single

genus, Achiroides, i n the fresh waters ofwestern Borneo .

A doubtfiIl exception isLr
'

ac/z irtts melanosp t
’

ltts (B leeker,
a wide ly dist ribu ted sou theast Asian ma ri ne species reported

from S i n tang by Weber and de Beaufo rt ( 1929 z429) . I have

exam i ned the specimens upon which th is record is based (ZMA

2 : mm
,
supposedly co l lected at S in tang by

Lorentz i n These were ori gi na l ly ident i fied as L . mela

nosp ilus by Chabanaud i n 1928 and the i r ident i ty is not i n

quest ion ; the S i n tang local i ty is probably erroneous.

Achiroides B leeker , 185 1

Achiroides B leeker , 185 1c:262 (name on l y ; t ype Spec ies Plagusr
'

a melanorhynchus

B leeker, 185 1, by monotypy): 185 1d:402 ,
408 (gener i c d iagnos is) .

R i gh t-handed soleids with sca les feebly cteno i d on bo t h sides;
one st raigh t latera l l i ne on bo th sides; fleshy tentac les around

co rner ofmout h and on ch i n on bo th sides (mo re numerous on

bl ind side) ; snou t not form i ng prom inen t hook ; dorsa l and ana l

fins broad ly jo i ned to cauda l fin ; dorsa l-fin rays 49—64 , ana l 3 5
47 ; pectora l fin absent ; pe lv ic fins sho rt

,
rat her broad-based ,

wi th 3—5 rays; cauda l fin large , broadly rounded ,
wi th 16 rays,

a l l branched ; vertebrae 28—32 . Large ly or enti re ly confined to
fresh water (a lso i n brackish water accord ing to Weber and de
Beaufo rt 1929 : 18 l ) .

Achiroides Ieucorhynchus B leeker , 185 1

Achiroides leucorhynchus B leeker, 185 1a
'

:4 1 1 ( t ype loca l i t y Surakarta , Javae cen
tralis, i n fluv iis) .
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Achiroides melanorhynchus (B leeker , 185 1)

Plagusia melanorhynchus B leeker, 185 1a : 15 ( t ype loca l i t y Banjermassing, i n flu
v i is) .

Achiroides melanorhynchus B leeke r, 185 1c:262 (name on l y) .
Achiroides melanorhynchos B leeker , 185 1d1402 .

Euryp leura melanorhyncha Kaup ,
Synap tura melanorhyncha Gun t her ,
Synap tura aehr

'

ra Dunc ker , (part ) .

MATER IAL EXAM I NED .

— Western Bo rneo : Kapuas 1976- 14 , 2 1 : 16 7 mm
(AMNH 48942 ,

CAS 49499 , MZB 3956 , USNM Kapuas 1976 -3 3 , 10 :

— 1 12 mm (BMNH —25 3 . CAS 49500 , FMNH 94254 , MZB

Kapuas 1976 -37 , 2: mm (IRSNB 197 5 1 , MZB Kapuas
1976-40 ,

mm (MZB Kapuas 1976 -44 ,
mm (MZB Kapuas

1976 -47 , 2 : mm (MNHN 1982-724 , MZB Kapuas 1976 -48,
mm (MZB Kapuas 1976 -50 , 4 : 256 mm (MZB3963 , USNM
Kapuas 1976-54 , 14 : mm (CAS 4950 1 , MZB 3964 , UMMZ 209929 ,

ZMA S i n tang , 10 : mm (RMNH Boenoet , 2 : 466 —6 5 8
mm (ZMA S i n tang, 5 : mm (ZMA Poetoes S i bau ,

2 : mm (ZMA

A re la t iv e ly large species ofAchiroides, atta in ing wel l over

100 mm ; dark p igmenta t ion on mou th and su rrounding area

on bl i nd side usua l l y (a lways?) presen t ; dorsa l—fin rays 54—6 1 ;
ana l-fin rays 39—4 7 ; vertebrae 3 1—32 (counts based on Kapuas

specimens) .

D ISTRIBUT ION — Ma lay Peninsu la (S i ngapore, Pahang) . Su

matra (Pa lembang) . Bo rneo (Kapuas, Ba ri to ,
Mahakam ) .

Achiroides sp . undet .

MATERIAL EXAM INED .

— WCSICIT1 Bo rneo : Kapuas 1976 - 16 , mm (MZB

No dark pigmentat ion on mout h and su rroundi ng area on

b l i nd side; dorsa l-fin rays 64 ; ana l-fin rays 47 ; vertebrae 3 1 .

Possib ly th is is simp ly a specimen ofA . mela norhynchus lack

ing the characterist i c ora l p igmentat ion and wi th an unusua l ly

h igh anal-fin ray count .

A sma l l species ofAchiroides, largest known specimen posi

tiv ely i dent ified abou t 50 mm ; no dark pigmentat ion on mou th

and su rrounding area on b l ind Side; dorsal -fin rays 49— 5 3 ; ana l

fin rays 3 5- 37 ; vertebrae 28—29 (counts based on Kapuas spec

imen s) .

D ISTR IBUT ION — Born eo (Kapuas) Java (So lo basi n) .

Ident i ficat ions ofA . leucorhynchus from pen insu lar Tha i land ,

based on a 77 mm Specimen wi th 42 ana l-fin rays (Sm i th 1945 :

440) and from the coast ofSumatra 100 m i les west ofS i ngapore,
based on a 68 mm eye less specimen (Herre and Myers 1937 :

5 1) requ i re confirma t ion . I have not located the specimens i n

quest ion .

Cynog loss idae

T he predom i nantly marine fam i ly Cynoglossidae (tongue soles)
comp rises th ree or four genera and abou t 140 species. A number

ofspecies ofthe genus Cynog lossus apparent l y occur exclusive ly

i n fresh water, and these have not been we l l co l lected . They

occur main ly i n west A fri ca and southeast Asia . In the i ntro

duct ion to his revision ofCynog lossus, Menon ( 1977) stated the

Species are marine or estua ri ne sha l low-water bu rrowing forms

wi th a few species— C. m icrolep is (B leeker) , C . heterolepr
'

s We

ber, and C. kapuasensts Fowler— entering freshwater st reams.

This statement is m isleading . Cynog lossus heterolep is, C. ka
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F IGURE 13 3 . Cvnog lossus . U pper, C. kapuasensis, Kapuas 1976-54 , 199 mm (MZB 3968: lower. C. it
'

andersr
'

. Kapuas 1976 -48. 107 mm (MZB

p trasensis, and C . waandersi, and possib l y C. fe/dmanm
'

and C.

m icrolep is are known on ly from fresh water, and a t least the

fi rst t h ree species probably do not occur i n ma ri ne habi tats. C.

heterolep is is known on ly from large ri vers i n sou thern New

G u i nea (flowing i nto the sha l low G u l f ofPapua ) which formed

a si ngle freshwa ter dra i nage du ring P le istocene sea- level m i n ima

(Roberts The centra l or no rth Sunda dra i nage appears

to hav e been the center of d ist ribut ion for as many as four

freshwater species ofCi -
tnog lossus . Accord ing to Menon ( 197 7 :

87 ) these fou r species are c losel y re la ted to each o ther and to

C. heterolep is ; toget her wi th the mari ne species C. semr
'

laevr
'

s.

C. abbrevia tus, and C. g rad /is they form his
“
hetero/ems com

plex . This com plex is characterized by a much e longated ,

po i n ted snou t , wi th angle of mou t h nearer branch ia l openi ng

than snou t t i p ; bot h nost ri ls presen t ; i n terl i near scales 15—25 ;
eyes ve ry sma l l , i n terorbi ta l space abou t equa l to or somewhat

greater than eye d iameter ; th ree lateral l i nes on eyed side, none

on bl i nd side .

Cynoglossus Ham i l ton -Buchanan ,
1822

Citnog lossus Ham i l ton -Buchanan , 1822132 , 36 5 ( t y pe spec ies Cynog lossus Itng ua
Ham i l ton -Buchanan , 1822 . by monotypy) .

For gene r i c synon ym y see Menon ( l 977 t l 6 ) .

Cynoglossus kapuasensis Fowler , 1905

(F i gure 13 3 upper)

i og/ossus microlepis Va i l lan t , (nec B leeker , 185 1 ; Knapei, Se

bruang, Kapuas) .
Cynoglossus kapuasensis Fowler. ( t ype loca l i t y Ka puas) .
?Cynog lossus kapwasensis Sea le , (m ispri n t for kapuasensis: Sandakan
mari ne? ; probab le m isiden tificat ion ) .

-10
°

— 10
°

F IGUR E 13 5 . Cha tter/z ines . Geograph i ca l d ist ribu t ion .
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F IGURE 136 . Chonerhinos modestus. Kapuas 1976 -3 5 , mm (CAS

lated , Spo t ted or oce l la ted pat tern predom inan t ly brown

ish abov e, off-whi te. grayish ,
ye l lowish , or brownish v en

trally (Tetraodon ) 4

Sca les on side ofbody ante rior and ventra l to pectora l fin

wi t h spi nes d irected posteriorly 3

Sca les on si de ofbody an teri or andventral to pecto ra l fin
wi th spi nes d i rected C. modesttts

Cauda l peduncle re la t ive l y deep, witha round i sh dark
spot i n its m idd le : do rsa l and ana l fins wi th angu lated

margins; upper l i p not project ing beyond lower l i p ; ex

posed po rt ion of eye round ; length of nasa l organ

C. amabilis

Caudal peduncle re lat i ve ly e longate , immacu late; dorsa l

and ana l fins usua l ly wi th rounded margins; upper l i p

usua l ly project i ng; exposed po rt ion of eye usua l ly hori

z o n ta l ly ova l ; lengt h o f nasa l o rgan

4a Head wi th flat , st ra ight or sl i ght ly concave dorsa l profi le;
opposed surfaces of nasal lobes never wi th spongy t issue ;
side ofbody wi th many po lygona l dark spo ts leav i ng on ly

Chonerhinos B leeker , 1854

Chonerhinos B leeker , 1854cz259—260 ( t ype spec ies Tet raodon no ritas R i c hardson ,
1848: B leeker,

Chonerhinus B leeke r. (unjust i fied spe l l i ng c hange) .

l igh ter network or with wide-meshed dark network eh

closing some dark rounded spots 5

Head wi th convex or rounded dorsa l profi le; opposed

surfaces of nasa l lobes often wi th spongy t issue i n larger

specimens; side ofbody wi th many dark Spots and round

ed blo tches

S ides and ent i re abdomen wi th very we l l defined dark

ret i cu la t ions su rrounding pa le areas; center ofsides often

wi th numerous oce l l i i n pa le areas with large oval dark

spo ts; body spines often in deep derma l p i ts h idden under

derma l papi l lae T . pa lembangensis

Dorsa l surface and sides ofbody wi th a loose network or

more open ret i cu lated pattern ; abdomen p la i n ; oce l l i ab

sen t or few on sides; body Sp ines most ly i n superficia l

derma l p i ts withou t papi l lae T. Ier
'

urus
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Chonerhinos amabil is Roberts, 1982

(F i gure 134)

Chonerhinus narr
'

tus Weber and de Beaufo rt , (spec imens from Labang
Hara , Soengei Serawa i , Kapuas basi n) .

Chonerhinus modes tus Va i l lan t , 1893 , 1902 (pro parte) ; Popta. 1906 (pro pa rte);
Weber and de Beaufo rt , 1962 (fig.

Chonerhinos amabilis Robe rts, 1982e: 5 ( t ype local i t y Kapuas R i ver near Pu tus
S i bau) .

MATER IAL EXAM I NED.

— Suma t ra : Moesi R . at Moera Kl i ngi , 2: mm
(UMMZ 17 1708, para t y pes) . Western Bo rneo : Kapuas 1976 -9, mm (MZB
3973 ,

parat ype): Kapuas 1976 -24 ,
mm (MZB 3974 , parat ype) ; Kapuas 1976

3 3 , mm (MZB 397 5 , parat ype) ; Kapuas 1976-34 , 2 : mm (MZB
3976 , USNM 2 303 59, parat ypes) ; Kapuas 1976 -35 , 2 : mm (FMNH
9425 5 , MZB 3977 , parat ypes) ; Kapuas 1976-36 , 2 : mm (CAS 49504 ,

parat ypes, MZB3972 , ho lo t ype): mm (MNHN parat ype): S i n tang,
2 : mm (RMNH uncat . , parat ypes) ; Raun , 4 : mm (RMNH
793 5 , parat y pes): Soenga i Serawa i at Le bang Hara, 3 : 56 3—70 4 mm (ZMA
parat ypes) .

This species feeds a lmost exclusi vel y on large aquat i c insect

la rvae (Robert s l 982e) .

D ISTR IBUTION .

— Sumatra (Moesi) . Western Borneo (Kapuas)

Chonerhinos modes tus (B leeker, 1850)
(F i gu re 136)

Tet raodon (Amt/tron ) modestus B leeker , 1850 : 16 ( t ype local i t y Banjermassin ) .
Chonerhinos modestus B leeker , 1854c :260 .

187

Chonerhinos nefastus. a, Kapuas 197 6-40 , mm (MZB 3980 , ho lo t ype): b , Kapuas 1976 -35 ,
mm (MZB 3983 , para t ype) .

MATER IAL EXAM I NE D.
— Sumat ra : I ndragir i , 3 : mm (NHMB 822

Lahat , 3 : mm (RMNH Weste rn Bo rneo : Kapuas 1976
3 5 , 2 : —106 mm (CAS 49505 , MZB Kapuas 1976-48, 2 :

mm (MZB 3979. USNM Kapuas at Sanggau, mm (RMNH 2693 1 ,
lec tot ype): Kapuas at Sanggau , 2 : mm (RMNH Kapuas at

S i n tang. 3 : mm (RMNH Sou t hern Bo rneo : Bari to R i ver at Moara
Teweh , 2 : mm (NMW Banka Island : Mun tok , 4 :
mm (NMW

Chonerhinos modestus, at tai n ing at least 106 mm and prob

ably the largest member of its genus, feeds mai n ly on terrestri a l

i nsects, sh rimps, seeds, and to a lesser extent on who le fish , fin

rays or sca les (Roberts l 982e) .
D ISTR IBUT ION .

— Suma1ra (Lahat , Pa lembang) . Bo rneo (Ka

puas, Bari to) . Bangka Island (Muntok) . This species may occur

in Thai land and the Ma lay Pen insu la but a l l specimens ofCho

nerhinos from these p laces exam i ned by me are C. nefastus. The

reco rds from Bari to R . and Banka are based on specimens ex

am ined in Vienna after publ icat ion ofmy rev ision .

Chonerhinos nefastus Roberts, 1982

(F i gure 137 )

Chonerhinos modestus D’

Aubenton and B lanc , 1966 z56 1 (Mekong bas i n , Kam
puchea): Tak i , l 974 : 199—200 . fig . 187 (Mekong bas i n , Laos) : lmaki et a1. , 1978:
29, pl . 18 (Kapuas R . at S i n tang) .
Chomer/z ines nefastus Roberts, 1982e: 10 ( t ype loca l i t y Kapuas R . near Pu tuss i bau) .
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o tatarus

t patembangensis

— 10
°

1 1

F IGURE 138. Tet raodon . Geograph i ca l d ist ri bu t ion of two spec ies found i n
weste rn Bo rneo .

MATER IAL EXAM INED .
—Westem Borneo: Kapuas 1976 -3 3 , 4 : mm

(CAS 49506 , MZB 398 1. para t y pes) ; Ka puas 1976 -34 , 3 : 36 6 mm (BMNH
—5 .MZB3982 , parat ypes): Kapuas 1976-3 5 . 6 : mm (IRSNB

6 3 2 , MZB3983 , ROM 3860 1. USNM 23036 1 , para t y pes) ; Kapuas 1976 -3 7 ,

mm (MZB 3984 , parat ype) ; Kapuas 1976-39 ,
mm (MZB 3985 , parat ype);

Kapuas 1976-44 . 4 : mm (MZB3980 , ho lo t y pe.MZB3986 . CAS 49507 ,
parat y pes) . Sou t he rn Bo rneo : Ba ri to R . at Moara Teweh, mm (NMW
For ma teri a l exam i ned from Kam puchea, Tha i land , Ma lay Pen i nsu la, Sumat ra,

Sarawak . and add i t iona l loca l i t ies from Bo rneo see Roberts ( 1982e: 10—1

This species feeds la rge l y on the fin rays and sca les of o ther

fishes (Roberts 1982e) .

D ISTRIBUT ION — Kampuchea (Mekong basi n) . Thai land (Me

kong , Songkh la Lake) . Ma lay Pen insu la (Perak) . Suma tra (Moesi

Born eo (Niah , Rej ang, Kapuas, Mentaya , Bari to , Maha

kam ) . T he record from the Ba ri to is based on the mm

specimen from Moara T eweh repo rted above, exam ined in Vi

enna after publ icat ion ofRobert s ( 1982e) .

Tetraodon Li nnaeus, 17 58

Tet raodon Li n naeus 17 581332 ( ty pe spec ies Tet raodon linea tus Li nnaeus, 17 58
by subsequen t des ignat ion of Lesson ,

Tetraodon leiurus B leeker , 185 1

Tet raodon leiurus B leeker. l 85 1b:97 ( t ype loca l i t y Batav ia. in mari et ostiis flu
v iorum ) .

Tet rodon Hilgendorfir
’

Popta ,
—186 ( t ype loca l i t y Boh R i ver. upper Ma

hakam ) . See Dekkers
Tet rodon Berg it Popta , ( t y pe loca l i t y Bongan R i ver at Bu l i t . Kapuas) .
See Dekkers

Tet raodon cambadgiensts Chabanaud , 1923 : l 3 7—140 ( t ype loca l i t y Pnom -Pen h ) .
See Dekkers

MATER IAL ExAM INED .

— Westem Bo rneo: Kapuas 1976 - 14 , mm (MZB

D ISTR IBUT ION (Fig .

— Kampuchea (Mekong) . Tha i land

(Non taburi , Bangpakong R . , Tha le Luang, Pa ta lung Ma lay

Peni nsu la (Jahan , Sembeling) . Sumatra (Pangian R . , De l i , La

hat , Pa lembang , Padang , So lok , Sinkiarak Lake) . Bo rneo (Ka

puas, Mahakam ) . Java .

A l t hough Dekkers 12 ) i nd i ca ted east Ma laysi a as pa rt

CALIFORN IA ACADEMY OF SC I ENCES

of its range,
he did not l ist any specimens exam ined from there

or i nc lude any loca l i ty records from t here .

Tetraodon n igrov iridis Marion de Proce, 1822

Tet raodon nigroviridis Marion cle Proce, ( t y pe loca l i t y freshwa ter poo l
on NE coast ofSumatra) .

Tet rodon simulans Can tor , — 135 7 ( t ype loca l i t y Ma lay Pen i nsu la) .

MATER IAL EXAM IN ED .
— None.

The i nc lusion of th is spec ies is based on i dent ificat ion of a
72 mm specimen (ZMA 1 1) from Sou th Natuna Island by

Dekkers
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Index to Genera and Species

abbrev iatus, Cynoglossus 184

abei. Ctenogobius 168

Acanthonotus 4 5

Acan thonotus argenteus 45

Acanthoperca 16 1

gulliv eri 16 1

wolfii i 164

Acant-hophthalmus 5 . 95

anguillaris 95

fasciatus 95

jav anicus 97

loren tz i 95 . 104

pahangensis 106

semicinctus 18,
96 , 98

shelfordi 13 . 14 , 16 98

verm i cu lar is 95
Acanthopsis 5 . 99

cho irorhynchos 14 . 17 , 18. 100

choirorhynchus 8

dialuz oma 5

Acan thopsoides 94

grac i l is 14 , 17—20.
94 , 96

Acantoceras 95

AcantOphis 95

Acan tophthalmus 5 . 6 , 95 . 97—99. 103 106

anguillaris 17 . 95—98

fasciatus 95

jav ancius 95 . 97

muraen iformis 96

mar iae 98
myersi 96

oblongus 17 . 19 , 96—98

pangia 96 . 98

perakensis 97

semicinctus 16 , 19. 20 . 96 . 98

shelfordi 16 . 18, 96 , 98

superbus 16 . 20, 99

verm i cu lar is 97
Acan tOpsis 5 , 94 . 95 . 99 . 100

cho irorhynchos 18, 99

choirorhynchus 94 , 96

dialuz ona 99

lachnostoma 96 . 99

accrus Paracrossocheilus 17 . 5 7

ach i ra, Synaptura 185

Achiroides 183

leucorhynchus 18. 19. 183

melanorhynchos 183

melanorhynchus 16 , 18—20 . 183

Sp . undet . 16 , 183

Acrochordon ichthys 136—138. 14 1 , 142

buettikoferi 138

chamae leon 13 7
melanogaste r 13 7 , 138

cf. me lanogaster 14 , 136 , 138

obscurus 138

pach yderma 13 7 . 138

plat ycepha lus 13 7
rugosa 137
rugosus 13 7
v arius 138

acrostoma , Sphaerichthys 175—177

acu leatum , Oph id ium 178. 180

acu leatus.Macrognathus 4 . 14 . 16 , 18—20 , 178, 1

Adamacypris 59

Afronandus 164

agilis, Rasbora 13 . 14 , 16 . 17 . 19, 20, 6 6—68

agrensis, Platacan thus 103

akarensis, Bet ta 172
Akysis 134 , 136 , 138— 14 1

armatus 1 17 . 137 . 138

baramensis 134 . 136 . 138

hendricksoni 136

hutchinsoni 142

Ieucorhynchus 140

macronema 136

cf. macronema 136

major 134
pseudobagari us 18. 136 . 138— 140

var iegatus 136 . 142

A lbulichthys 27 . 30, 40

albuloides 28

krempfi 28

albuloides. Albulichthys 28

albuloides. Systomus 27 , 28

a l bus. Monopterus 16 . 183

alcinaces. Chela 3 1
Allochela 3 1

Allodan io 30

almorhae. Botia 10 1

a l tus. Amblyrhynchichthys 4 1

al tus, Pun t ius 62
amab i l is, Chonerhinos 9, I4 , 17 , 18, 184 186 187

Ambassis apogono ides 16 1
(Bogoda) microlepis 16 2
boulengeri 164

micro lepis 160 . 162

robustus 162
wo lffi i 16 1. 16 2

Amblyrhynchichthys 27—29. 40 . 4 1

a l tus 29 , 4 1

truncatus. 6 , 16 , 18—20 . 28. 29

ambo inensis. Cryptopterus 146 , 147

Amphilus atesuensis 12

Anabas 17 1
oligo lepis 8

scandens 17 1
testudineus 8, 17 1

anableps, Cobi t is 95
anchisporus, Barbus 60
anchisporus. Pun t ius 14 , 16 . 18, 19 , 60

anabatoides, Bet ta 13 , 17 , 18, 172 , 173

Anematichthys 33

anguillaris. Acan thophthalmis 95

anguillaris. Acanthophthalmus 1 7 , 95 . 96

anguillaris , Acan tophthalmus 95—98

anguillaris, Cobitophis 97

anguillaris. S i lurus 127
angusticeps. Pseudotylosurus 154

anoma loptery x . Parakysis 18. 19 , 142 . 143

anoma lu rus, Che la 56
Anomalura 5 5

anomalura. Oxygaster 16 , 18 . 5 5 . 5 6

An t h ias testudineus 17 1
Aoria 120

Aorichthys 120

Aperioptus megalomycter 103

aphelocheilus. Protomyz on 84

Aplocheilus 7 7

apogon , Barbus 33 . 3 5

apogon . CryptOpterus 16 , 14 5 . 150

apogon , Cyclocheilicht-hys 8. 14 , 16—19 , 3 3—3 5

apogon . Cyclocheilichthys (Anematichthys) 3 5
apogon . Kryptopterus 145 , 146
apogon , S i lu rus 14 5
apogon . Systomus 3 5

apogono ides. Ambassis 16 1
apogono ides. Chanda 16 . 19 . 16 1

apogono ides. Channa 18
apogono ides. Cyclocheilichthys (Anematichthys)

35

apogono ides, Parambassis 1 , 1 1, 159 16 1 , 16 2

apogono ides. Systomus 35

ara l . Macrognathus 180

A rapaima 23
A re l ia waandersi 185
argenteus, Acan thonotus 4 5

argus. Mastacembelus 18 1

argus. ScatOphaguS 6

argyropleuron , A rius l 10
argy ro taen ia , Leuc iscus 66 , 6 7

argy ro taen ia, Rasbora 8. 16 , 19 , 20 , 66 68, 72 , 74

Ariu5 2 1. 1 10 . l l l

argyropleuron 1 10

arius 1 10
c f. st irlingi 1 10
dan ielsi 1 10

gagora 1 10
(Hemiarius) dan ielsi 1 10

leptaspis 6

oetik 1 10

sp. undet . 126

stirlingi 1 10

storm i i 16 , 2 1 , 1 10 , 1 1 1

arius. Arius 1 10
ar ius, Pimelodus 1 10
armatus, Akysis 1 17 . 137 . 138

armatus. Barbus 3 5
armatus, Cyclocheilichthys 13 , 14 , 16—19 , 3 3—35

armatus, Leiocassis 17 , 18, 1 16 , 1 17

armatus, Mastacembelus 178. 179, 18 1 , 182

Aspidobagrus 4 , 120

gulio 4

atesuensis, Amphilius 12

at tu , S i lurus 15 1
axelrodi, Rasbora 2 , 1 1 , 13 , 2 1 . 44 . 6 6—68, 70

Bagarius 2 , 12 . 133 , 134 , 136 , 140

bagarius 136

l i ca 22 . 133 , 134

n ieuwenhuisi 133

yarrelli 16 , 18. 133 . 134 , 140

bagarius , Bagarius 136

bagarius, Pimelodus 133

Bagri chthys 12 1 1 1- 1 15 . 12 3 , 124

hypselopterus 8, 16 , 19 , 1 1 1- 1 13 ,

macracan thus 1 1 1—1 13

mac ropterus 16 , 19. 1 12- 1 15

micranodus 19 , 1 12—1 15

Bagroides 1 1 1 , 1 15

macropterus 1 1 1 , 1 14
melanopterus 1 15

melapterus 8, 16 , 19 , 1 15

Bagrus

gulio 120

heterurus 122

hoev en ii 12 1

hypselopterus 1 1 1 , 1 12

lamarii 120

macronema 120

macronemus 122

micracanthus 120

micropogon 1 17

nemurus 120 , 12 1

n igri ceps 120 , 122

poecilopterus 1 16

s iebo ldi i 122
singaringan 122

stenomus 1 16

sunda i cus I10
wolfli i 126
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wyckii 126

yarrelli 133

ba laena , Pectenocypris 1 , 16 . 18. 58. 59

Balantiocheilos 29

Ba lan t-iocheilos melanopterus 8. 17 . 19. 29

balteata. Vaimosa 169

bankanensis, Chaca 8, 16 . 19 , 143

bankanensis , Chan na 169 , 170

bankanensis, Leuc iscus 70
bankanensis, Oph

-icephalus 169

bankanensis, Rasbora l l . 14 . 16—20 , 66 , 68

7 1 , 74

banksi, Pun t-ius binotatus 6 1
baramensis, Akysis 134 . 136 . 138

baramensis, G lyptostem um 138

baramensis, Liocassis l 17
baramensis, Mystus 122—124

baramensis, Ophiocephalus 170

barbatu loides, Cobitichth-ys 103

barbat uloides, Cob i t is 1-03 , 104
barbatuloides , Misgum us 8. 103

barbatulus, Cobi t is 95
Barbichthys 29

laev is 8. 16—19 , 30

laev is v ar. sumatranus 30

laev is n i t id-us 30
n i-tidus 30

Barbodes 60

fasciatus 64

hemictenus 6 1

hexaz ona 6 5

lateristriga 6 5

sea-lei 6 1

Barbucca 94 ,
1 10

diato lica 18,
100 , 10 1

Barbus 38
anchisporus 60

apogon 33 , 3 5

armatus 3 5
binotatus 60

binotatus v ar. palav anensis 6 1

blitonensis 60

boulengeri 62

brachynemus 30

bramoides 6 1

bu lu 60
carassioides 6

collingwoodii 62

e longatus 6 1
enoploides 3 5

enoplos 3 5

enoplus 33

ev erettii 64

fasciatus 64

fasciatus v ar. chaperi 64
Fowlerii 35

gobioides 30

gon iosoma 6 1

hampal v ar. b imacu la ta 40
heteronema 33 . 36

hexaz ona 6 5

hoev en ii 4 1

i v is 6 1
kahajan i 6 5

kalopterus 38. 39

kusanensis 60

laev is 29
,
30

laev is v ar. sumatranus 30

lateri striga 6 5

lawak 40 ,
4 1

l i neatus
macracan thus 3 5

macu latus 60

maculatus var. hagenn 6 1

marginat
-us 45

melanopterus 29

microlepis 78

obtusirostri s 45

oresigenes 60

palav anensis 6 1

pentaz ona 6 5

podonemus 43

polyspi
-los 6 1

proctoz ysron 60

quinquemaculatus 6 1

repasson 3 7

SchwanenfeldI-I 66

schwanefeldi v ar. ru bra 66
set igerus 42 . 43

stri gatus 62

sumatranus 8, 60

tambra 80
tetraz ona 64 , 6 5

truncatus 28, 29

v alenciennesrr 3 5

waandersi 60

(Pun t ius) sumatranus 6 1
bari la. Cypri nus (Barilius) 30
bar i l-ia , Cypri nus 30
Bari lius 2 1 . 30 , 44

borneensis 17 . 30 . 3 1

nanensis 3 1

pon t icu lus 3 1
salmolucius 30

Barynotus microlepis 8. 36

Batrochocephalus mino 1 10
batrachus, Clari as 127

cf. batrachus, Clarias 12 7

batrachus, S i-lu rus 127
Bdellorhynchus 180

beaufort i, Rasbo ra 10 , 66 , 7 1

Beaufort ia 9 1 . 92

lev eretti 85

beav en i. Nemacheilus 107

Bedula

nebu losis 164

be ld-t i , Cryptopterella 145 . 148

be l i n ka , Systomus (Barbodes) 60

Belodon tichthys 2 , 144

dinema 16 . 144

Belodon tichthys macrochir 144

Be lone
cancila 152 . 15 3

canciloides 153

caudimacu lata 27

Belon ion 152

Belon tia 17 1

hasselti 17 1

hasseltii 13 . 16

s i gnata 17 1
Bendelisis 30

bendelisis. Cypri nus (Barilius) 30
berdmorei. Syncrossus 10 1

bergii, Tet rodon 188
Bet ta 17 1— 174
akarensis 172

anabatoides 13 . 17 , 18, 172 , 173

c f. taen ia ta 172 , 173

coccina 172

d imid iata 1 1 , 16 , 18- 20 . 172— 174

edithae 173 . 174,

foerschi 172

macrostoma 17 1 . 172

p ic ta 17 1

pugnax 8. 10 . 13 . 16 . 18- 20. 17 1- 1

splendens 17 1

taen iata 13 , 14 , 173 , 174

trifasciata 17 1

un i-macu lata 172
bicirrhis, Cryptopterus 148

bicirrhis, Kryptopterichthys 14 7

bicirrhis. Kryptopterus 16 , 18, 19 , 146— 148. 150

bicirrhis. S i'lurus 14 5 , 147

b i co lor , Labeo 39
bico lor . Le iocassis (PseudomySt-us) l 16
bicom is, Paracrossocheilus 57

bilineata. Homa loptera 88. 89

b i l-ineatus
,
Doryicht-hys 158

billitonensis, Mastacembelus 18 1

b imacu lata. Barbus hampal v ar. 40
b imacu lata. Hampala 17 . 40

bimaculatus. Callichrous 4

bimaculatus. Mystus 12 1

bimaculatus. Si lu rus 150
binotatus, Barbus 60
binotatus, Coius 164

binotatus, Pun t ius 13 , 14 , 17 , 60, 6 1

binotatus banksi, Pun t ius 6 1
bistnri atus. Ophiocephalus 170

biv ittat-us, Ophicepha lus 170
bleekeri, Clupeichthys 14 . 16—18. 24

b l i-tonensis, Barbus 60
bo , Lobocheilus 4 1

bo , Macrones 124

bo ,
Mystus 124

bo , Tylognat
-hus 4 1

boaja, Doryichthys 8, 16 , 18, 158, 159

boaja, Syngna thus 158. 159

bocourt i, Heterobagru s 120 , 123 , 124

bocourt i. Mystus 124

boddaert i, Boleophthalmus 8

Bogoda macro lep is 16 2
Bo la 30
bo la , Cypri nus (Bari lius) 30
Bo leopthalmus boddaert i 8

bongan , Macrones 122
bongan , Mystus 124
borapetensis, Rasbora 68
borneensis. Bari lius 17 . 30. 3 1

born eensis, Clupeo ides 25

borneensis, Discognathus 40

borneensis. Garra 17 . 40

borneensis. Gastromyz on 9,
79 , 84 . 85 . 87 . 93

borneensis. Hemipimelodus l 10 , 1 1 1

borneensis. Nandus 164
born eensis, No topterus 17 , 18, 19. 24

borneensis. Osteochilus 16 , 18. 46 , 47

borneensis. Pimelodus 1 10 . I l l

borneensis. Po l y nemus 166
borneensis, Protomyz on 84

born eensis, Rasbo ra 16 , 18. 19 , 20 , 68 7 1 , 72

borneen sis, Roh i ta 47
Bo tia 10 1 , 102

almorhae 10 1

he lodes 102
hymenophysa 8, 18. 96 , 10 1—103

macracan t ha 8. 16—19 , 96 . 102

reversa 10 1— 103

boulengeri ,
Ambassis 164

boulengeri. Barbus 62
B rach ydan io reri o 70
Brachygobius 167

doriae 13 , 16 7

nunus 167 , 168

xan thomelas 14 , 16 , 19 , 167 , 168

brachynemus. Barbus 30
brachynot0 pterus, Osteochilus 52

brachynot0 pterus, Roh ita 52
brachypopterus, E

-
utropius 128. 129
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co l l i ngwood-i. Pun-t-ius 17
co llingwoodii, Barbus 6 2
co llingwoodii. Pun t ius 62
confin is. Parambassis 164

con t rac tus, Gastromyz on 17 , 84—87

coomansi. Coilia 20 , 25

Co r i ca (Clupeichthys) gon iognathus 24
Co r i ca gon iognathus 24
Cosmarium 59

Cosmochilus 10 . 3 1

falcifer 3 , 16 , 20 , 3 1

harmandi 3 1

crocod i lus, Engrau l is 26
crocod i l us, Lycot-hri ssa 16 , 18. 19 . 25 , 26

Crossocheilos 32

(Crossocheilichthys) cobi t is 32
Crossocheilus 32 . 39 ,

40

cob i t is 16— 18, 32 . 33

oblongus 13 , 16 32

oblongus v ar. n igri loba 32

paracrossocheilus

Sp . undet . 19

Crossochilus 32

cob i t is 32
oblongus 32

v ittarus 5 7

Crossostoma 83
Cryptopterella 14 5

beldti 14 5 , 148

Cryptopterus 14 5

amboinensis 146 . 14 7

apogon 145 . 150

bicirrhis 148

la is 147
I im pok 14 7
macrocepha lus 148
m i c ronema 149 , 150

m icropogon 14 5

m i cropus 147
schibeides 150

cryptopterus, Kryptopterus 16— 18. 146 . 147

cryptopterus. S i lu rus 14 5 . 14 7

c tenocepha lus. Gastromyz on 83 . 87

Ctenogobius abei 168

Ctenopoma 17 1

Ctenops nobi l is 176
cyanochloros, Pimelodus 13 5
cyanomelas. Roh i ta 4-5
cuv ieri. Dangi la 3 7 . 38

Cyclocheilichthys 2 . 8. 2 1 , 22 . 29 , 33—39 ,
78, 16 1

apogon 8. 14 , 16—19 . 3 3—3 5

armatus 13 , 14 . 16— 19 . 33— 3 5

dez waan i 3 5

dumerili 3 5

enoplos 3 3- 35

heteronema 14 , 16 . 18. 19 , 33 . 34 . 36

janthochir 17— 19 , 3 3 . 3 5 , 36

l i neatus 3 5
macracan thus 3 5

mega lops 3 7
mekongensis 35

micro lepis 18— 20 . 3 3 . 3 5 , 36

repasson 17- 19 , 3 3 . 34 , 37

I
'

ubripinn is 3 5

sp . 18

tapiensis 3 5

(Anematichthys) apogon 3 5
(A nematichthys) apogono ides 3 5
(Anemat ichthys) jan thochir 36

(Cyc loche ilichthys) armatus 3 5
(Cyclocheilichthys) enoplos 35

(Cyclocheilichthys) macracan thus 3 5

(Cyc locheilichthys) repasson 3 7

(Siaja) dev enteri 3 5 dev en teri , Capoeta 35

(Siaja) heteronema 36 dev en teri , Cyclocheilichthys (Siaja) 35

(Siaja) microlepis 36 dez waan i, Cyclocheilichthys 3 5

(Siaja) siaja 3 5 de z waan i. Pangasius 130

Cynoglossus 183- 185 d iabo l i ca. Barbucea 18. 100 . 10 1

abbrev iatus 184 dialuz ona, Acantopsis 5 , 99

feldmann i 184 Diastatomycter 14 5

grac i l is 184 c haperi 9. 14 5

hetero lepis 183 , 184 dictyogaster, Mastacembelus macu latus v ar.

ka-puasensis 16 . 20 . 183— 184 1 dim idiata. Bet ta l l , 16 . 18- 20 . 172- 174

kapwasensis 184 dinema . Belodontichthys 16 , 144

luingua 184 dinema. Wa l lago 144
micro lepis 183 , 184 . 185 Dino tOpterus 128

semilaev is 186 Diplocheilichthys 4 5 . 52

waandersi 18. 19 , 184 . 185 pleurotaehia 52

Cy pr i nus 3 1 . 5 5 diplogramme, Ophiocephalus 170

barilia 30 D i-plocheilos
‘

45

(Bari lius) bari la 30 Diplomystes 142

(Bar i l-ius) bendel-isis 30 Diplopterus 178

(Barilius) bo la 30 pu l c her 178
(Barilius) chedra 30 Discognathichthys 40

(Barilius) Shacra 30 Discognathus 40

cachius 3 1 borneensis 40

(Che la) cac h ia 5 5 variab i l is 40
lam pta 40 Disco labeo 40

laubuca 3 1 fisheri 40

(Morulius) mora la 45 d isparis. Lin iparhomaloptera 85

oxygaster 56 docmak. S i lurus 120
pun tio 60 doriae . Brachygobius 13

rasbora 66 doriae. Eucirrhichthys 95 . 97

sophore 60 doriae . Brachygobius 16 7

Cyrene 37 doriae. Gobius 16 7

fest i va 6 . 38 doriae , Liocassis 1 17

oce l lata 6 , 38 dorsimacu lata. Rasbora 72
dorsiocellata, Rasbo ra 16 . 18- 20 , 68. 7 3

dadiburjori . Laubuca 3 1 Doryichthys 8. 1 1 , 22 , 158. 159

dadyburjori , Laubuca 3 1 bilineatus 158

Dangi la 6 . 30 . 3 7 , 38 boaja 8. 16 , 18. 158 , 159

cuv ieri 37 , 38 brachyrhynchops 159

fasc iata 8. 16 , 18. 38 deokhatoides 16 . 20 , 158, 159

fest i va 16 . 38 doekhatoides 13

fest i va v ar. stercus-muscarum 38 heterosoma 158, 159

koedjem 38 (M icrophis) ignoratus 159

leptocheila 3 7 martensi 159

l i neata 16 . 18, 38 marten sii 14 . 16 . 17 , 158, 159

m icro lepis 38 spi-nosus 159
oce l lata 17— 19 . 38 dumeri li. Cyclocheilichthys 3 5

rosea 38 duostigr
-na, Osteochilus 48

spilurus 53 dusonensis, Rasbora 13 , 16 . 20 . 66 . 68.
7 3 ,

74

taen iata 38
dan icon ius. Rasbora 66 , 68

dan ielsi, A r ius (Hem iarius) 1 10
Dan io (Allodan io ) pon t i cu lus 30
Dasyat i s 22
Datn ioides 2 1 , 164

campbe lli 164

micro lepis 16 . 17 . 164

po lo ta 164 , 16 5

quadrifasciatus 164 . 16 5

day i . Mastacembelus 179 , 182

deignan i, Kryptopterus 149

deissneri. Osphromenus 174

deissneri. Parosphromenus 13 . 174 , 17 5

deissneri . Parosphronemus 13 , 14 , 20

Delsman ia 23

dcokhatoides. Dory ichthys 16 . 20 . 158. 1

dcokhato ides. Syngnat hus 158. 159

doekhatoides, Doryicht-hys 13

Deplocheilos 4 5

Dcrmogenys 154

c f. ori en ta l is 13
c f. pusi l lus 154
pus i l lus 5 , 154 . 156
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brev iceps 26 flav ofasciata ,
Vaillan tella 109 , 1 10 gon ionotus.

Pun t ius 62
c rocod i lus 26 fluv iatilis, Tet raodon 6 gon iosoma. Barbus 6 1
melanochir 26 fluv idraco , Pimelodus 126 gon iosoma. Systomus (Barbodes) 6 1

ennealepis, Rasbora 17 , 66 , 68, 7 3 , 74 Fluta 183 goram y . Osphronemus 1 76 , 17 7
enneaporos, osteochilus 13 . 17 foerschi. Bet ta 172 goram y . Osphronemus 3 , 16—18. 177

enneaporus. Roh i ta 47 foerschi. Pun t ius 6 3 , 64 gotyla. Garra 79
enneaporus. Osteochilus 46—4 8 Formosan ia 83 gouram i . Osphromenus 177
enoploides. Barbus 3 5 lacust re 85 grac i l is. Acan thopso ides 14 . 17—20 , 94

enoplos. Barbus 33 , 35 formosanus, Hem imyz on 85 grac i l is, Cynoglossus 184
enoplos. Capoeta 35 formosum , Osteoglossum 23 G ray . Chaca 14 3
enoplos. Cyclocheilichthys 3 3—3 5 fo rmosus. Sc leropages 6 . 16 , 19 , 22- 24 grayii. Chedrus 30

Epalz eorhynchos 32 , 38—40 fossilis, Cob i t is 95 griswoldi, Protomyz on 83 . 85

kalopterum 8, 16— 19, 39 fossilis. Heteropneustes 12 groot ii. Catopra 8, 16 5

kallopterus 39 fowlerii, Barbus 35 grootii. Pristolepis 16 5

Epalz eorhynchus 38 frenatus. Labeo 39 guentheri , Mastacembelus 1 1 . 179 , 18 1

kalliurus 32 fulv idraco , Pimelodus 126 gulio Bagrus 120

siamensis 32 fuscus, Leiocassis 1 16 gulio. Mystus 126

erythrorhina. Homaloptera 89 fuscus, Leiocassis (Pseudomystus) 1 16 gulliv eri . Acan thoperca 16 1

erythrotaen ia , Macrognathus 18 fuscus, Oph icephalus gun tea. Lepidocephalichthys 96

erythrotaenia, Mastacembelus l l , 16 , 178, l Gymnochanda 159

erythrurus, Labeo 39 filamen tosa 14 , 17 , 19, 159, 160

Euastrum 59 gymnopomus. Butis 13

Eucirrhichthys 95 G ym no tus
doriae 95 . 97 no topterus 24

euepiptera ,
Vaillantella 16— 19, 97 , 109 Gyrinocheilus 8 1

euepipterus. Nemacheilus 109 pustulosus 17 , 8 1 , 82

euepipterus. Vaillan tella 109

eugeneiatus, Callichrous 150

eugeneiatus, Om po k 18. 19 , 150 , 15 1

eugeneiatus. Silurodes 150

eugrammis. Pun t ius 16
eugrammus. Pun t ius 16 , 17 , 64 , 6 5

Euno tia 59

Eurypleura melanorhyncha 183

Eustira maassi 3 1

Eutropius brachypopterus 128. 129

ev eretti. Barbus 64
ev eretti. Pun t ius 64

fa l catus, Puntioplites 60
fasc iata , Catopra 8. 16 5

fasc iata. Che la 3 1
fasc iata, Dangi la 8. 16 . 18, 38

fasc iata. Pristolepis 7 , 14 . 16 . 17 . 19 , 16 5

fasciatus, Acanthophthalmus 95

fasciatus , Acantophthalmus 95

fasciatus, Barbodes 64

fasciatus, Barbus 64
fasciatus. Cirrhinus 64

fasciatus , Cob i t is 6 . 106

fasciatus. Gastromyz on 17 , 18, 84—87

fasciatus. Nemacheilus 96 , 106—108

fasciatus, Noemacheilus 107

fasciatus. Pri stolepis 8, 16 5

fasciatus, Pseudogastromyz on 85

fasciatus. Pun t ius 6 5
fasciatus, Pun t ius (Barbodes) 64
fasciatus, Systomus (Barbodes) 64

falcifer, Cosmochilus 3 , 16 , 20 . 3 1

falcifer. Labeo 4 1
falcifer, Lobocheilos 4 1

falcifer, Lobocheilus 4 1

favus. Mastacembelus 178. 179. 182

feldmann i. Cynoglossus 184

fest i va , Cyrene 6 . 38

fest i va , Dangi la 16 , 38

fest i va v ar. stercus-muscarium 38

filamentosa. Gymnochanda 14 . I7 , 19 , 15 9 . 1

filamen tosus, Parosphromenus 174

filamen tus. Macrones (Hemibagrus) 122

Filirasbora 4 1

rubripinna 4 1

fisheri, Discolabeo 40

gachua. Ophiocephalus 170

gagora. Arius l 10
ga leatus. T rachycorystes 12
Garra 40 .

79

borneensis 17 , 40

go tyla 79

taen iata 40
Gastromyz on 2 . 9 , 79 , 83 , 85- 87 9 1—93

borneensis 9 . 79 . 84 . 85 , 87 , 93 hagen II. Barbus macu latus v ar. 6 1

con t rac tus 17 , 84—87 hampal v ar. b imacu lata. Barbus 40
c tenocepha lus 83

,
87 Hampala 40

fasciatus 17 . 18 , 84—87 b imacu lata 17 . 40

lepidogaster 85 , 87 macro lepidota 13 . 17 , 18,
40

megalepis 87 han itschi. Glan iopsis 84

mon t i co la 87 Haplocheilus panchax 3 1
n ieuwenhuisi 93 Harengula hypselosoma 25

punctulatus 87 harmandi. Cosmochilus 3 1

r iden s 17
,
84 , 85 , 87 . 88 hasselti, Belont ia 17 1

gigas, Parambassis 164 hasselti. Cob i t is 103
G itantogobius 166 hasselti, Lepidocephalichthys 8, 96 . 103 , 104

jordan i 16 6 . 16 7 hasselti. Osteochilus 13 , 14 ,
46—49

glad ius, Psephu rus 8 hasselti. Po l yacan t hus 17 1
G lan iopsis 83 hasselti. Roh i ta 48
han itschi 84 hasselti, Siluri chthys 13 , 17 , 15 1

multiradiata 84 hasselt ii, Belon tia 13 , 16

G lyptostemon hasseltii, Lepidocephalichthys 103

platypogonoides 134 , 136 hasseltii
,
Osteochilus 16

st riatus 134 hasseltii, Silurichthys 15 1 . 15 3

G lyptostem um 134 , 138 helfrichii, Leuc iscus 7 7
baramensis 138 helfrichii. Po l yacan t hus 17 1
kuekenthali 13 5 helfrichii, Rasborichthys 18 , 19 ,

78

majus 134 Helgia 88

platypogonoides 136 Helicophagus 130

G lyptothorax 12 , 134 , 13 5 . 140 he lodes, Botia 102

brev ipinn is 12 Helostoma 17 7

Iaak 135 temm inckii 6 . 16 , 18, 19 . 177 178

major 16 . 19 134 . 13 5 tcmm inkii 178

n ieuwenhuisi 134 , 13 5 Hemiarius 2 1. 1 10

platypogon 17 , 18, 135 dan ielsi 1 10

platypogonoides 8, 17 , 134— 136 . 140 sto rm i 1 10
t iong 134 . 13 5 Hem ibagrus 1 16 , 120 . 122

Gobio jav an icus 4 2 wyckii 126

gobioides. Barbus 30 hem ictenus, Barbodes 6 1

Gobion ichthys 4 1 hemictenus. Pun t ius 6 1
Gobiopsis oligactis 168 Hem imyz on forrn osanus 85

Gobius Hemipimelodus 1 10

doriae 16 7 borneensis 1 10 . 1 1 1

jav an icus 169 Hem irhamphodon 1 , 10 ,
154—1 56 ,

158

pison is 166 chrySOpunctatus 158

pleurost i gma 169 kueken thali 15 5

sadanundio 169 phaiosoma 13 . 16— 18 15 5
,
158

gon iognathus. Clupeichthys 24 pogonognathus 1 1
— 14 . 16 ,

18- 20 , 154- 158

gon iognathus, Co ri ca (Clupeichthys) 24 sp . undet. 16 , 15 5 , 15 8
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Hem irhamphus jurongensis. Vaimosa 168

Phaisoma 154 . 15 5

pogonognathus 13 . 15 5

Hem isilurus 144 . 14 5

chaperi 14 5
heterorhynchos 16 , 19 , 14 5

moolenburghi 16 . 14 5

schilbeides 150

scleronema 144 . 14 5

hendrickson i, Akysis 136

herwerden ii, Bunaka 16 7

Heterobagrus 120 , 123 , 124

bocourt i 120 . 123 . 124

Heterobranchus 128

tapeinopterus 128

hetero lepis, Cynoglossus 183 . 184

heteromorpha. Rasbora 68
heteronema, Barbus 33 . 34

heteronema . Cyclocheilichthys 14 . 16 . 18. 19,

heteronema. Cyclocheilichthys (Siaja) 3 3 . 36

heteronema , Oxybarbus 36

Heteropneustes fossilis 12

heterorhynchos. Hem isilurus 16 , 19

heterorhynchos. Schismatorhynchos 17 .
79

heterorhynchos Wal lago 14 5
heterorhynchus. Lobocheilos 79

heterorhynchus. Tylognathus 79

heterosoma, Dory ichthys 158. 159

heterosoma . Syngnat hus 159
Heterothrissa 26

Heterotis 23

heterurus, Bagrus 122

hexanema. La ides 14 . 16 . 13 1

hexanema. La is 8. 13 1

hexanema. Pangasius 13 1

Hexanematichthys 1 10

hexaz ona. Barbodes 6 5

hexaz ona , Barbus 6 5
hexaz ona,

Lobo tes 164 . 16 5

hexaz ona. Pun t ius 6 5
hilgendorfii. Tet rodon 188
hilleri. Po l y nemus 166 ignoratus, Doryichthys (M icrOphis) 159

Himan tura 2 , 10 , 22 ignoratus, Microphis 159

si gn i fer 2 , 1 1 , 16 . 20 . 2 3 In lecypris 59

h i rsu tus. Leiocassis l 15 inomatus. Leiocassis (Pseudomystus) l 16
h ispidus. Labeo 4 1 i nsi gn is, Breitenstein ia 8. 140

h isp idus, Lobocheilos 4 1 i n termed ius. Osteochilus 16 , 19 . 46—4 8. 50

h isp idus, Lobocheilus 42 i v is. Barbus 6 1
h isp idus. Tylognathus 42
H i lo 144
hoeksi. Pangasius 10 , 132 , 13 3

hoev en ii. Bagrus 12 1

hoev en ii, Barbus 4 1
hoev en ii, Leptobarbus 6 . 8. 16 . 17 ,

hoffmann i. Sinohomaloptera 85

Homa loptera 83 . 85 , 88 , 89 , 90 , 93 . 94

bilineata 88. 89

c f. stephenson i 85 , 90 , 9 1

erythrorhina 89

javan ica 9 1
johorensis 93 . 94

nebu losa 13 . 14 , 17 , 88

(Neohomaloptera) johorensis 93 . 94

n igra 9 1
oce l lata 88
ogilv ici 89

Ophio lepis 17 .

orthogon iata 18, 84 , 85 . 89

stephenson i 17 , 18, 84 . 90

tweediei 14 . 16 , 18, 19 . 84 . 85 . 90 , 94

wassinkii 88

z o llingeri 17 . 84 . 85 . 9 1 , 92

HomaIOp tero ides 88

Homalopteru la 88

ripleyi 88

homadayi, Po l y nemus 16 6
hosii. Leptobarbus 4 1

hosii. Liocassis 1 17

howong. Macrones 124

bowong. Mystus 124
hubbsi, Rasbora 68
humeralis , Pangasius 16 , 13 1—133

hum i l is, Hypergastromyz on l , 18, 83 , 84 . 9 1- 93

hutchinson i. Akysis 142

Hymenophysa 10 1

hymenophysa 102

MaClelland 10 1

Maclellandi 10 1

macracan thus 102

hymenophysa. Botia 8, 18. 96 , 10 1— 103

hymenophysa , Cob i t is 10 1
hymenophysa. Hymenophysa 102

Hypergastromyz on 1. 83 . 9 1. 92

hum i l is 1 . 18 . 83 , 84 . 9 1- 93

sp . 84

Hypolophus sephen 22
hypophthalmus. Callichrous 150

hypophthalmus. Chela 8. 5 5

hypophthalmus. Om pok 8 , 17- 19. 150 . 15 1

hypophthalmus. Oxygaster 14 , 16 , 18. 19 , 56

hypophthalmus, Silurodes 150

hypophthalmus, S i lu rus 150
Hypostomus sp . 1 1

Hypselobagrus 120 . 123

macronema 122

m icracan thus 120

n igriceps 122 . 124

wo lffi 126

hypselopterus. Bagri chthys 8. 16 . 19 , 1 1 1- 1 13 , 123

hypselopterus. Bagrus 1 1 1 , 1 12

hypselosoma. C lupea 25
hypselosoma . Clupeo ides 16 , 24 ,

hypselosoma. Harengula 25

jacobson i, Rasbora 68
jacu lato r , Toxo tes 16 5
jacu lator , Sc iaena 16 5
jagur . Clarias 128

jan thochir. Cyclocheilichthys 17- 19 . 33 , 36

janthochir, Cyclocheilichthys (Anematichthys) 36

jan thochir. Systomus 3 5 . 36

jav anensis. Monopterus 183

javan i ca. Homa loptera 9 1
javan icus, Acan thophthalmus 97

jav an icus, Acan tophthalmus 95 ,
9 7

jav an icus. Gob io 42
jav an icus. Gobius 169

jav an icus. Lobocheilus (Gobion ichthys) 42

jav an icus. O ryz ias l
jen t inkii. Osteochilus 52

johoren sis ,
Homa loptera (Neohomaloptera) 93 . 94

johorensis. Mystus 122

johorensis, Neohomaloptera 13 . 84 , 85 . 94

johorensis, Pun t ius pen taz ona 6 5
jordan i. G igan togobius 166 , 16 7

juaro . Pangasius 13 3

jullien i , Syngnat hus 159
jurongensis. Pseudogobiopsis 168

kabilia, Calamiana 168

kahajanensis. Osteochilus 16 , 18,
46 , 4 7 , 49 ,

kahajanensis. Roh i ta 49
kahajani. Barbus 6 5
kajan , Macrones 124

kajan , Mystus 124
Kalimantania 27 . 29. 40

lawak 18,
40 ,

4 1

kalliurus. Epalz eorhynchus 32

kallopterus. Epalz eorhynchos 39

kalochroma. Leuc iscus 74
kalochroma. Rasbora 17 . 68. 74

kalopterum. Epalz eorhynchos 8 , 16—19 , 39

kalopterus. Barbus 38, 39

kappen ii. Osteochilus 17—19 . 4 5—4 7 ,
49 , 5 1

kappen ii. Roh i ta 49
kapuasensis, Cynoglossus 16 , 20 . 183—184

kapuasensis, Nemacheilus 17 , 94 . 97 . 107

kapwasensis.Cynoglossus 184

Kaupia 158

keithi, Mastacembelus 178, 179 , 18 1

kilogeneion , Roh i ta 4 5
koedjem. Dangi la 38
korthausae , Pectenocypris 57 . 58

krempfi. Albu lichthys 28

Kryptopterichthys 14 5

bicirrhis 147

la is 147
macrocepha lus 145 . 147

palembangensis 145

Kryptopterus 22 . 14 5—148, 150 , 152

apogon 16 , 145 , 146

bicirrhis 16 . 18, 19, 146— 148. 150

cryptopterus 16—18. 146 . 14 7

deignan i 149

la is 146 . 147

I im pok 16 , 18. 146 . 147

macrocephalus 13 . 14 , 146—149

m i cronema 18. 19 . 146

m i c ropus 14 5—147
m i n imus 146
m i no r 14 . 17 . 20 . 149 , 150

schilbeides 16 . .18. 146 . 150

sp. undet. 17 . 150

kueken thali, G lyptostem um 135

kueken thali. Hemirhamphodon 15 5

kuh l i , Roh i ta (Roh i ta) 48
kuhlii, Cobi t is 95
kuhlii, Osteochilus 48

kuhlii, Po l yacan t hus 17 1
kuken thali. Hemirhomphodon 15 5

kusanensis. Barbus 60
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perakensis 179

Siamensis 180

macro lepidota. Capoeta 40

macrolepidota. Hampala 13 , 17 ,

macro lep is. Bogoda 16 2
macro lep is, Chanda 16 . 17 , 19 , 16 2

macro lep is, Chan na 18
macro lepi s. Parambassis 159 . 16 2 , 16 3

macronema. Akysis 136

c f. macronema, Akysis 136

macronema, Bagrus 120

macronema. Hypselobagru s 122

macronema. Callichrous 8

macronema, Silurodes 1 50

macronema. S i lurus 150
macronemus. Bagrus 120 . 122

Macrones 120 . 124

bo 124

bongan 122 , 124

cav asius 122

howong 124

kajan 124
m icracan thus 120

n igriceps 8, 122

plan iceps 122

wo l ffi i 126
wyckii 126

(Hemibagrus) filamen tus 122

Macron ichthys 120

macrophthalmus. Po l y nemus 16 . 166

Macropodus pugnax 17 3

macropterus, Bagrichthys 19 . 1 12- 1 15

macrop terus, Pseudobagrichthys l 14
Macropteronotus. magur 127
macropterus. Bagri chtys 16

macropterus, Bagroides 1 1 1 . 1 14

macrostoma . Bet ta 17 1 , 172
macu lata , Pararhynchobdella 180

macu lata , Rasbora 69
macu lata , Rhynchobde lla 180

macu latus. Barbus 60 , 6 1

macu latus.Mastacembelus 1 1 , 13 . 14 . 16—20 . 178

18 1

macu latus v ar . chrysogaster 18 1

macu latus v ar. dictyogaster 18 1

macu latus. Systomus (Barbodes) 6 1

maculiceps, Nemacheilus 17 . 19 , 97 , 108

magnoris, Calam iana 168

magu r . Clarias 127
magur . Macropteronotus 127

mahakamensis. Leiocassis 1 16 , 126

mahakamensis, Leiocassis (Pseudomystus) 1 16

major , Akysis 134
major , G lypto thorax 16 , 19 , 134 , 13 5

majus. G lyptostem um 134

malabar i ca
, CaIOpra 16 5

malayanus. Osphromenus 1 76

malayanus. Sphaerichthys 176

Malayochela 3 1

marche i , M icracanthus 17 1
margi nata , Pristolepis 16 5

marg i natus. Barbus 4 5
margi natus, Mystacoleucus 17 , 4 5

margi natus. Ophiocephalus 46

mariae , Acan thophthalmus 98

marmo rata,
Eleo tris 166

marmorata , Oxyeleotris 16 , 19 ,
166 ,

16 7

marmo ratus, Nandus 164
martensi, Doryichthys 159

martensii. Doryichthys 14 . 16 , 17 ,
158.

159

marten sii. Syngnat h us 8, 159

marulio ides. Channa 8, 17 . 170

marulioides, Oph icepha lus 170

marulioides. Ophiocephalus 8

Mastacacemblus, eatenatus 18 1

Mastacembelus 1 1 . 22 . 178— 182

argus 18 1
armatus 178. 179 . 18 1 . 182

billitonensis 18 1

canciloides 15 3

eatenatus 18 1

day i 179 , 182

eatenatus 18 1

erythro taen ia l l , 16 , 178, 179 , 18 1

favus 178. 179 . 182

guentheri 1 1 . 179. 18 1

keithi 178. 179 . 18 1

macu latus 1 1 . 13 . 14 , 16—20 , 178—18 1

macu latus v ar. chrysogaster 18 1

macu latus v ar. dictyogaster 18 1

no toph t halmus 16 . 17 , 178. 179. 18 1 . 182

perakensis 18 1

undu latus 178, 179. 18 1 . 182

un i co lo r 17 . 178- 180 . 182

v aillan ti 179. 18 1

mastacembelus, Oph id ium 180

Mastocembelus 180

Ma tsya 45
megalepis, Gastromyz on 187

megalolepis. Che la 3 1. 5 7
megalomycter. Aperioptus 103

megalomycter, Ellopostoma 16 . 18 . 94 96 ,

104

mega lops. Cyclocheilichthys 37

megalura . Setipinna 26

Megarasbora 44

meinkeni, Rasbora 69
mekongensis. Cyclocheilichthys 3 5

meladerma. Clarias 4 , 127

me lanochir. Arius 16 , 18. 19. 2 1 , 1 10 , 1 1 1

melanochir, Cephalocassis l 10
melanochir. Coilia 26

melanochir. Engrau l is 26
melanochir, Set ipinna 18. 20 . 24 . 26

me lanoderma, Clarias 4 . 20 . 127

me lanogaster. Acrochordonichthys 137 . 138

c f. me lanogaster . Acrochodon ichthys 14 . 136 .

melanopleura . Osteochilus 17 , 19 ,
46 .

4 7

melanopleura. Roh i ta 45 . 50

melanopleurus , Osteochilus 50 ,
5 1

melanoptera , Channa 170
melanopterus. Bagroides l 15
melanopterus. Balan tiocheilos 8, 17 , 19 , 29

melanopterus, Barbus 29
melanopterus. Leptobarbus 18. 19 . 4 1

melanopterus. Oph icephalus 170
melanopterus. Osteochilus 50—5 1

melanorhyncha. Eurypleura 183

melanorhyncha. Synaptura 183

melanorhynchus, Achiro ides 16 . 18- 20 . 183

melanorhynchus. Plagusia 183

melanosoma. Clari as 12 7

melanosoma. Eleo tris 16 6

melanosoma , Ophiocephalus 170

melanOSp ilus. Liachirus 183

melanotaen ia, Leptobarbus 4 1

melapterus. Bagro ides 8. 16 19 , l 15
melasoma , Chan na 170
melasoma , Clari as 127

melasoma. Oph icepha lus 170
merabensis, Liocassis l 17
M icracan thus 17 1

marche i 17 1
m icracan thus. Bagrus 120

m icracanthus, Hyselobagrus 120

micracan thus. Macrones 120

m icracan thus, Mystus 8, 14 . 16 . 18- 20 , 120 , 12 1

m icranodus. Bagrichthy s 19 , 1 12- 1 15

M icrocanthus 17 1

mic rocepha lus, Osteochilus 16— 19 , 46 , 4 7 , 5 2

m i crocepha lus, Roh i ta 52
m icrolepis. Ambassis 160. 16 2

microlepis. Ambassis (Bogoda) 16 2
m icro lepis, Barbus 78
m icro lepis. Barynotus 8. 36

m icrolepis. Capoeta 33 . 36

m icrolepis, Cyclocheilichthys 18- 20 , 3 3 , 3 5 , 36

m icrolepis. Cynoglossus 183 . 184 . 185

micro lepis, Dangi la 38
m icrolepis. Datn ioides 16 , 17 , 164

micro lepis, Neobary no tus 36

microlepis. Parambassis 162

m icro lepis. Rohtee 78

m icrolepis. Rohteichthys 18, 19 . 78.
79

m icrolepis, Systomus 78

m icrolepis. Toxo tes 8, 16 . 18, 19 , 16 5

M i c ronema 14 5
phalacronotus 149

t y pus 14 5 . 149

m i c ronema, Callichrous 150

micronema, Cryptopterus 149 , 150

m i c ronema. Kryptopterus 18 , 19 . 146

m i c ronema, Pangasius 8. 13 1— 133

m icronemus. S i lurus 14 5 . 149

m icropeltes, Channa 8, 13 , 169 . 170

m icropeltes. Oph i cepha lus 170
micropeltes, Ophiocephalus 8

M icrophis

caudatus 159
ignoratus 159

m icropogon . Bagrus 1 17

m icropogon . Cryptopterus 14 5

m icropogon , Leiocassis 17 , 1 16 , 1 17

micropogon . Phalacronotus 14 5

m icropogon ,
S i lurus 14 5

microps. Sundasalanx 18. 27

m i c ropus. Cryptopterus 14 7

m i c ropus, Kryptopterus 145- 14 7
m icrostoma . Parhomaloptera 84

m icruropterus, Phalacronotus 149

m i n imus. Kryptopterus 146

m i no , Batrachocephalus 1 10

m i no r . Kryptopterus 14 , I7 , 20 . 149 , 150

m i no r , Sundasalanx 2
Misgurnus barbatuloides 8. 103

modestus. Chonerhinos 8, 19 , 184 , 186 , 187

modestus. Chonerhinus 187
modestus.

Tet raodon (Aro thron ) 187
modestus. Xenopteru s 8

Mod i gl iana 106
papi l losa 106 . 107

moeschii, Leiocassis 120

Monocirrhus 164

Monopterus 183

a l bus 16 . 183

jav anensis 183

mon tanus. Ophiocephalus

mon t i co la. Gastromyz on 87

mon t i co la. Lepidoglan is 85

moo lenburghae. Pseudeutropius 18. 19. 129

moo lenburghi. Hem isilurus 16 . 14 5

mo ra la. Cypri nus (Moru lius) 4 5

Morulius 4 5

chrysophekadion 16 , 4 5

Mugilogobius 16 7 , 168

sp. undet . 13 ,
16 . 168

mulleri, S i lurus 15 1
mult ifilis, Polistonemus 166

multifilis.
Po l ynemus 8. 16 . 18. 19 , 166
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multii-filis. T richidion 166

multiradiata , G laniopsis 84

munensis. Labeo 39
muraeniform is, Acantophthalmus 96

myersi, Acan tophthalmus 96

myersi, Leiocassis 19 , 1 16—1 18

myersi, Rasbora 13 , 16— 18, 66 . 69 , 74 , 7 5

cf. myersi , Rasbor-a 74
myersi, Pseudogastromyz on 2 . 82

Mystacoleucus 4 5

margi natus 17 , 45 , 46

m ystax , Oph icepha lus 170
Mystus — 12 5

baramensis 122—124

bimaculatus 12 1

bo 124

bocourt i 124

bongan 124
cav asius 122—124

c f. gulio 4
c f. plan iceps 123
Ch i ta la 24

gulio 4 , 126

bowong 124

johorensis 122
kajan 124
micracan thus 8, 14 , 16 , 18—20. 120 . 12 1

nemurus 13 , 16— 19 , 120— 126

nigriceps 14 , 16— 19 , 120 , 122- 124

olyroides 16 124— 126

pahangensis 122

plan iceps 123

wolfli i 126 85 89 90

wycki 126

wyckii 17 . 19 , 126

nama, Chanda 160 , 16 1

nandoides. Catopra 165

Nandus 164
borneensis 164

marmoratus 164
nandus 164
nebu losus 14 , 16 . 18—20 164

nandus , Coius 164

nandus, Nandus 164
nanensis, Barilius 3 1

Nangra 140
naritus. Chonerhinus 187

nari tus, Tet raodon 186 , 188

nasu ta, Platycara 40

nasu tus, Pangasius 16 , 130 , 133

Nav i cu la 59
nebu losa, Homa loptera 13 . 14 . 17 , 18, 84

nebu losus, Bedu la 164
nebu losus, Nandus 14 ,

16 , 18— 20. 164

nebu losus, Wal lago 152
nefastus. Chonerhinos 18. 184 , 186 , 187

neilli, Osteochilus 48

Nemacheilos 106

Nemacheilus 3 , 6 . 2 1. 94 , 100 , 106 , 108, 1

beav an i 107

cf. longipectoralis 19, 97 , 108

eupipterus 109

fasciatus 96 , 106 , 107 , 108

kapuasensis 17 , 94 . 97 . 107

lactogeneus 19, 97 , 107

longipectoralis 107

maculiceps 17 . 19. 97 , 108

sarav acensis 14 . 97 , 107 , 108

selangoricus 14 , 16—20 , 97 , 107 , 109

Nematocheilus 106

nemurus, Bagrus 120 , 12 1

nemurus, Macrones 8

nemurus, Mystus 13 , 16—19. 120- 124 ,
126

Neobarynotus 33

microlepis 36

Neochela 3 1

Neogastromyz on 83 , 9 1 , 93

n ieuwenhuisi 83 , 84

n ieuwenhuisii 93

pauciradiatus 83 , 93

Neohomaloptera
'

83 , 93 , 94

johorensis 13 , 84 . 85 . 94

Neopangasius 13 1

nieuwenhuisii 13 1

n ieuhofi
,
Clarias 128

nieuwenhuisi, Bagarius 133

n ieuwenhuisi, Gastromyz on 93

nieuwenhuisi. G lyptothorax 134 , 13 5

n ieuwenhuisi. Neogastromyz on 83 , 84

nieuwenhuisi, Pangasius 13 1

n ieuwenhuisii, Neogastromyz on 93

n ieuwenhuisii, Neopangasius 13 1

n ieuwenhuisii, Pangasius 132

n igra
,
Homa loptera 9 1

n igri ceps. Bagrus 120 . 122

n igriceps, Hypselobagrus 122 , 124

n igriceps. Macrones 122

n igriceps, Mystus 14 , 16- 19, 120 , 122—124

n igriloba. Crossocheilus oblongus v ar. 3 2

n igrov iri dis, Tet raodon 186 , 188

n i n i . Pun t ius 60
n i tidus, Barbichthys 30
n i t idus, Barbichthys laev is 30
nob i l is, Ctenops 176
nobi l is, Osphromenus 177
Noemacheilus 5 . 106 . 107

fasciatus 107

longipectoralis 108

notatus, Osphromenus 176 , 177

no toph tha lmus. Mastacembelus 16 , 17 , 178

18 1 . 182

No topterus 24
borneensis 17— 19 . 24

notopterus, Gym no tes 24
Nukta 79

nukta. Schismatorhynchos 79

nunus, B rach-ygobius 167 , 168

ob longa. Cob i t is 97
oblongus, Acan tophthalmus 17 , 19 , 96—98

oblongus. Crossocheilus 13 16- 18, 20 , 32 ,

oblongus. Crossochilus 32

oblongus var. n igriloba. Crossocheilus 3 2

oblongus, Labeo 32
obscurus, Acrochordon ichthys 138

obtusirostri s, Barbus 45
oce l lata, Cyrene 6 . 38

oce l lata. Dang i la 17—19 , 38

oce l lata, Homa loptera 88
octocirrhus. Cob i t is 95
octoz ona, Eirmotus 16 , 20 , 38

oetik , A r ius 1 10
ogilv iei, Homa loptera 14 . 85 . 89

olfax, Osphromenus 17 7

oligactis, GobiOpSiS 168

oligolepis, Anabas 8
oligolepis. Osteochilus 5 3

oligolepis. Roh i ta 5 3
Olyra 126

olyroides, Mystus 16 , 124—126

Om pok 4 , 150— 152

bimaculatus 4

eugeneiatus 18, 19. 150 . 15 1

hypophthalmus 8. 17— 19, 150 , 15 1

leiacan thus 15 1

sabanu5 18, 1 5 1 , 152

Siluroides 150

weberi 10 , 15 1

Oph i cepha lus 169 , 170
bankanensis 169

biv ittatus 170

Iuc ius 8. 170

marulioides 8, 170

melanopterus 170

melasoma 170

micropeltes 170

m ystax 170
pleurophthalmus 170

punctatuus 169

rhodotaen ia 170

serpen tinus 170

sp i r i-ta l is 170
stev ensii 170

striatus 8, 170

urophthalmus 170

Oph id ium
acu leatum 178, 180

mastacembelus 180

Ophiocephalus 169

baramensis 170

bistriatus 170

diplogramme 170

gachua 170

melanosoma 170

po lylepis 170

studeri 170

vagus 8
Ophiolepis, Homaloptera 17, 19,
Opsaridium 30

Opsarius 30

Oreichthys 38

oresigenes. Barbus 60
ornatus, Pelteobagrus 1 1 1. 126 . 127

ornatus. Pseudobagrus 126
or ien ta l is. Chan na 10 , 18, 169, 170

orthogoniata, Homa lop tera 18, 84 , 85 . 89

Ory z ias 1
Oryz ias jav an icus 1

Oshimia 17 1

osphromenoides, Sphaerichthys 13 , 175 , 176

OSphromeno ides selatanensis. Sphaerichthys 176

Osphromenus 177

deissneri 174

gou ram i 17 7
gouramy 176

malayanus 176

nob i l is 17 7
notatus 176 . 17 7

olfax 17 7

satyrus 177

Siamensis 177

st r iatus 17 1
Osphronemus 3 . 177

go ram y 3 , 16— 18. 17 7

Osteochilus 1— 3 , 10 . 2 1 , 4 5 ,
46 49, 50 52 142

borneensis 16 , 18, 46 . 47

brachynot0 pterus 52

brev i cauda 48
duostigma 48

enneaporos 13 , 17

enneaporus 46—48

hasselti 13 , 14 , 46—4 9

hasseltii 16

hasselti tweediei 48

i n termed ius 16 , 19, 46—48. 50

jen tinkii 52

kahajanen sis 16 , 18, 46 , 47 , 49 , 50

kappen ii 17 5 1
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kuhlii 48

melanopleura 17 , 19 ,
46 ,

47

melanopleurus 50 , 5 1

melanopterus 50—5 1

m i c rocephalus 16 4 7 , 5 2

neilli 48

oligolepis 53

pleurotaen ia 46 . 4 7

sarawakensis 46

scapu lari s 4 7
schlegeli 16 . 19. 46 , 4 7 . 5 3

spilurus 13 , 14 . 16 . 18—20 .
46 ,

47 , 53

triporos 16 . 17 . 19. 54

triporus 46—49 . 54

v ittatoides 4 7

v ittatus

waandersi 18. 19

waandersii 13 . 16 . 46 , 47 . 54 . 5 5

Osteoglossum 23
formosum 23

Oxybarbus 33

heteronema 36

Oxyeleotris 166

marmora ta 16 . 19 , 166 . 16 7

urophthalmoides 20 . 16 7

urophthalmus 16 7

Oxygaster 5 5 . 56 .
76 . 77

anomalura 16 . 18. 5 5 . 5 6

hypophthalmus 14 . 16 . 18. 19 , 56

oxygaster 5 5

oxygastroides 17—19 . 56 . 5 7

oxygaster, Chela 56
oxygaster. Cypri nus 56
oxygaster, Leuc iscus 5 5 . 56

oxygaster, Oxygaster 5 5

oxygastroides, Che la 5 7
oxygastroides. Leuc iscus 57
oxygastroides. Oxygaster 17

- 19 . 56 . 5 7

pabda. S i lurus (Callichrous) 150
pac h yderma. Acrochordon ichthys 137 . 138

Pachystomus 30

schagra 30

padangensis.Capoeta 4 5

pahangensis. Acan thophthalmus 106

pahangensis. Mystus 122

palav anensis, Barbus 6 1
palav enensis, Barbus binotatus v ar. 6 1
palembangensis, Kryptopterichthys 14 5

palembangensis, S i lu rus 14 5- 147
palembangensis , Tet raodon 8, 16 . 20 . 186 . 1

pallens. Lepidocephalichthys 106

pallens. Lepidocephalus 106

pa lud i co la, Parosphromenus 174

Panchax pic tum 17 1

panchax . Haplocheilus 3 1
Pangasius 3 . 13 . 13 1—13 3

dez waan i 130

hexanema 13 1

hoeksi 10 . 132 , 133

humeralis 16 . 13 1- 133

juaro 13 3

Iithostoma 16 , 13 1— 13 3

Iongibarbis 13 1

m i c ronema 8, 13 1— 13 3

nasutus 16 , 130 . 133

n ieuwenhuisi 13 1

n ieuwenhuisii 132

pangasius 12

polyuranodon 16 , 130- 133

ponderosus 130

rios 13 2
sp . undet . 13 1

69 ,
74 ,

5 5 158
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pangasius. Pangasius 12 phasa , C lupea 26
pangasius , Pimelodus 13 1 ph i l i pp i na. Rasbora 69
pangia. Acan tophthalmus 96 . 98 Philypnoides 169

pangia , Cobi t is 95 surakartensis 169

Pangio 95 pic ta. Bet-ta 17 1

papi l losa , Mod i gl iana 106 . 107 p ic tum . Panc hax 17 1
Papyrocranus 24 Pimelodus

Parachela arius 1 10
breitenstein i 8 bagarius 133

Paracrossochilus 39 , 40. 5 7 borneensis l 10 . l 1 1
acc rus 17 , 57 cyanochloros 135

bicom is 5 7 fu lv idraco 126

v ittatus 13 . 17 , 5 7 pangasius 13 1

paracrossocheilus. Crossocheilus pi rat ica 9
paradiseus. Po l y nemus 16 6 platypogon 13 5

Paradoxodacna 1 , 160 . 16 1 platypogonoides 136

pi rat i ca l . 8, 16 , 18, 19 . 159— 16 1 vari egatus .138

Parakysis 2 1 , 136 . 14 1 , 142 pinguis, Tet raodon 188
anomaloptery x 18. 19 , 142. 143 P i n nu lar ia 59
verrucosa 14 1- 143 pirat i ca. Paradoxodacna 16 18, 19 , 159— 16 1

Parambassis 1 . 16 1 . 16 3 , 164 pisonis, Gobius 166

apogono ides 1 , 1 1 , 159. 16 1 , 162 Plagusia

confinuis 164 melanorhynchus 183 . 184

gigas 164 waandersi 186

mac ro lepis 159 , 162 , 16 3 plan iceps, Macrones 122

microlepis 16 2 plan iceps. Mystus 123

wolfli 164 Platacanthus 103

wolfli i 159. 16 2- 164 agrensis 103

Paranandus 16 5 Platycara 40

Paraphiocephalus 169 nasuta 40
Pararhynchobdella 180 plat ycepha lus. Acrochordon ichthys 13 7

macu lata 180 plat ycepha lus.Callieleo tri s 166
Parapsilorhynchus 40 platypogon , Glyptothorax 17 , 18. 13 5

Parasilurus 14 3 . 144 platypogon . Pimelodus 135

Parhomaloptera platypogonoides. Pimelodus 136

m icrostoma 84 platypogonoides, G lyptostemon 134 . 136

Parluciosoma 2 1 , 44 . 66 platypogonoides. G lyptostem um 8, 17 . 134— 136 ,

Parophiocephalus 17 1 140

unimaculatus 17 1 Platystacus chaca 143
Parosphromenus 174 pleurophthalma , Channa 18
deissneri 13 . 14 . 20 . 174 , 17 5 pleurophthalmus, Chan na 17
filamen tosus 174 pleurophthalmus. Oph icepha lus 170
pa lud i co la 174 p leurost i gma. Gobius 169

parvu lus 13 . 174 . 17 5 pleuro taen ia , Diplocheilichthys 5 1

parvu lus. Parosphromenus 13 . 174 . 17 5 pleurotaen ia. Labeo 52

pauciperforata. Rasbo ra 13 . 14 , 16- 18, 66 , pleurotaen ia, Lobochilos 4 5 . 52

7 7 pleurotaenia. Osteochilus 46 . 4 7

pauciradiatus. Neogastromyz on 83 . 93 podonemus, Barbus 4 3
Pectenocypris 1 , 2 . 5 7 . 59 Poec i l ia 106
balaena 1 , 2 , 16 . 18. 58, 59 poecilopterus. Leiocassis 1 17

ko rt-hausae 5 7 , 58 pogonognathus, Hem irhamphodon 1 1
—14 , 16 , 18

pe l legri n i , Luciosoma 43 , 44 20 . 154—158

Pelteobagrus 1 1 1 . 126 Polistonemus 166

omatus 1 1 1 , 126 , 127 mu lt ifilis 166

pen tapterus, Clarias 128 po lo ta. Coius 16 5

pen taz ona. Barbus 6 5 po lo ta. Datn ioides 164 . 16 5

pen taz ona johorensis. Pun t ius 6 5 Po l yacan t hus
pen taz ona pen taz ona . Pun t ius 6 5 ein thov en ii 17 1

pen taz ona. Pun t ius 13 . 16 . 6 3—6 5 hasselti 17 l

perakensis. Cobitophis 96 , 97 helfrichii 17 1

perakensis, Mastacembelus 179. 18 1 kuh l i 17 1
Perca scandens 17 1 Polycen tropsis 164

Per id i n ium 58, 59 Polycen trus 164

phaiosoma. Hemirhamphodon 13 , 16— 18. 1 po lylepis. Ophiocephalus 170

phaiosoma. Hem irhamphus 154 . 15 5 po lylepis. Thynn ichthys 16
— 19 , 80 . 8 1

phaiosoma. Silurichthys 14 . 19 , 15 1 . 153 . Po l y nemus 166

phaisoma . S i lurus borneensis 16 6

Phalacronotus 14 5 hilleri 166

leptonema 145 homadayi 166

m icropogon 14 5 macrophthalmus 16 . 166

m icruropterus 149 mu ltifilis 8. 16 , 18. 19. 166

phalacronotus, M i c ronema 149 paradiseus 166

phalacronotus, S i lu rus 149 quaterdecimfilis 166
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Rohteichthys 78

m icro lepis 18 . 19 , 78 , 79

rosea , Dang i l a 38
rostellatus, Roh i t a 48
rubra ,

Barbus schwanefeldi v ar. 66

rubripinna , Filirasbora 4 1

rubripinn is. Cy clocheilichthys 3 5

rugosu s Acrochordon ichthys 137
rupico la, Chopraia 88

ru l ten i. Rasbora 69, 7 5

Ry nchobdella 178

sabanus. Ompok 18, 1 5 1 , 152

sadanundio , Gobius 169

Sagittabarilius 30

salmo lucius, Barilius 30

sandakanensis , Lepidocephalichthys 96

sandakanus, Acan tophthalmus 95

sandakanus, Lepidocephalichthys 103

Sandelia 17 1

sangu i neus, Silurichthys 16 , 1 5 1 . 15 3 . 1 54

sanhoensis. Sinogastromyz on 85

sarav acensis , Nemache ilus 14 . 97 . 107 , 108

sarawakensis. Rasbora 13 , I6 , 17 , 69 ,
7 5 ,

76

sarawakensis, Osteochilus 46

satyrus, Osphromenus 17 7

scandens, Anabas 17 1
scandens, Pe rca 17 1
scapu laris, Osteochilus 4 7
Scalophagus argus 6
Scenedesmus 59
schacra,

Cypri nus (Barilius) 30
schagra. Pachystomus 30

schilbeides, Cryptopterus 16 , 150

schilbeides, Hemisilurus 150

schilbeides, Kryptopterus 18, 146 , 150

Schismatorhynchos 79

heterorhynchos 17 , 79

heterorhynchus 79

lobocheiloides 79

nukta 79

schlegeli. Osteochilus 16 , 19 . 46 . 4 7 , 5 3

schlegeli, Rohita 52

schlegeli, Tom isloma 6

Schwanefeldi, Barbus 66
schwanefeld i, Pun t i u s 6 6
Schwanefeldi, Puntius (Barbodes) 6 6

Schwanefeldi, Systomus (Barbodes) 66

Schwanenfeldii, Ba rbu s 6 5
schwanenfeldii, Pun t ius 60 . 62 , 66

Sc iaena jaculator 16 5
scleronema , Ceratoglan is 16 . 144

scleronema , Hemisilurus 144 ,
14 5

Sc le ropages 2 3
formosus 6 . 16 , 19 , 22—24

leichard l i 23

sca le i , Barbodes 6 1
sealei, Pu n t i u s 6 1
sc langoricus, NemacheiIus 14 , 16- 20 , 97 , 107 , 109

selatanensis. Sphaerichthys 17 5 , 176

selatanensis. Sphaeri chthys osphromenoides 176

sem icinctus , Acan thophthalmus 18 ,
98

sem icinctus, Acan tophthalmus 16
,
19 , 20 ,

96 ,
98

Sem ilabeo 8 1

semilaev is. Cynoglossus 184

scm ilineata , Rasbo ra 69
sepat , T richopus 17 7
sephen , Hypo lophus 22

Serrasalmus 1 1

serpen t inus, Oph icepha lus 1 70
set i gerum , Luciosoma 16 , 17 ,

set i gerus
,
Ba rbu s 42 , 4 3

CALIFORN IA ACADEMYOF SC I ENCES

Setipinna 26

brev iceps 25

megalura 26

melanochir 18, 20 , 2 5 , 26

Shacra 30

Shacra, Cypn
’

nus (Barilius) 30

she lfordi, Acanthophthalmus 13 , 14 , 16- 18, 98

shelfordi, Acan tophthalmus 16 , 18. 96 , 98

Siaja 33

siaja , Capoeta 3 3 . 3 5

siaja , Cyclocheilichthys (S ieja) 35
Siamen sis. Epalz eorhynchus 3 2

Siamensis, Leiocassis 1 16

Siamensis, Leiocassis (Pseudomystus) I16

Siamensis, Macrognathus 180

Siamensis, Osphromenus 177

sibukensis, Pun t i u s 6 1
siebo ld i i , Bagrus 122
signata, Belon tia 17 1

si gn i fer , Himantura 2 , 1 1 , I6 , 20 , 23

Silon ia 128

Silurichthys 142 , 15 1 . 15 3

hasselti 13 . 17 , 15 1

hasseltii 15 1 , 153

phaiosoma 14 , I9 . 15 1 , 153 , 154

sa ngu i n eu s 16 , 15 1. 15 3 , 154

Siluroides, Ompok 150
Silurodes 150

eugeneiatus 150

hypophthalmus 1 50

macronema 150

Si l urus 143 , 144

anguillari s 127

apogon 14 5
mm 15 1

batrachus 127

bicirrhis 145 147

bimaculatus 150

(Callichrous) pabda 150
calv arius 126

cryptopterus 14 5 , 14 7

docmak 120

hypophthalmus 1 50

l a i s 14 7
leptonema 14 5
l impok 14 7
macronema 150

micronemus 14 5 , 149

m icropogon 14 5

mu llen
’

15 1

palembangensis 145
—14 7

phaiosoma 15 1

phalacrono tus 149

v ittatus 120

silus, Chonerhinos 184

simu lans, Te t rodon 188
s i nens is , T achysurus 1 10

singaringan , Bagrus 122

Sinogastromyz on

sanhoensis 85

Sinohomaloptera

hofimann i 85

yaotanensis 85

smaragdinus, Thryssocypris 2 , 18. 79 90

snyderi, Macrochiri chthys 4 5

sophore , Cypri nus 60
Sos ia 13 7
cham ae leon 13 7

sp . i ndet . , A r i u s 126
sp . undet. , Achiroides 16 , 183

sp . undet . , Calam iana 10 . l l . 16 , 18. I9 , 16 7 , 168

sp . undet . , Crossochilus 19

sp . undet . , Cyclocheilichthys 18

sp. undet . , Hem irhamphodon 16 , 15 5 , 158

sp . undet . , Hyperoastromyz on 84

sp . undet . , Kryptopterus 17 . 150

sp. undet . , Leiocassis 1 19 , 120

sp . undet Lobocheilus 16 . 19

sp . undet . , Mugilogobius 13 , 16 , 168

sp . undet . , Pangasius 13 1

sp . undet . , Pseudogobius 20 , 169

sp. undet Pseudogobiopsis 13

sp . undet Rasbo ra 16- 18, 20 , 7 7

sp . undet . , Stigmatogobius 13 , 169

sp. undet Sundasalanx 27

spec t rum , Lepidocephalus 1 , 19 , 94 , 96 ,
106

Sperata 120
Sphaerichthys 10 . 175 , 176

acrosloma 17 5— 177

osphromenoides 13 , 17 5 . 176

osphromenoides selatanensis 176

selatenensis 17 5 , 176

v aillanti 9 , I6 , 18, 19, 17 5—177

spilopleura, Luciosoma 16—19 , 42—44

spilurus, Dangila 5 3

spilurus , Osteochilus 13 . 14 . 16, 18
—20 , 46 ,

47

spinosus, Doryichthys 159
spiritalis, Ophicephalis 170

splendens, Betta 17 1

Staurastrum 59

steineri , Rasbora 69
stenomus , Bagrus 1 16

slenomus. Leiocassis 1 16 , 120

stephenson i, Homal optera 17 , 18, 84 , 90

cf. stephenson i, Homa lop te ra 85 , 90 , 9 1

stev ensii, Oph icepha l u s 170
strigatus, Ba rbu s 6 2
Stigmatogobius 16 7 , 169

brock i 13 . 169

sp . unde1. 13 , 169

stigmatura , Rasbora 76
stirlingi. Ari u s 1 10
c f. st irlingi, A ri u s 1 10
storm i , Hemian

’

us

storm i-1, Cephalocassis l 10
slorm ii, Ariu5 16 .

sl ree leri, Pun t i u s 8 1
s tri a ta . Chan na 8, 13 , 19 , 20 . 170

st riatus, Glyptostemon 134

striatus, Oph icepha l u s 8, 170

st riatus, Osphromenus 17 1
strigatus, Ba rbu s 6 2
studeri . Ophiocephalus 170

sub t i l is ,
Rasbora 18, 59. 66 . 69 ,

7 5 . 76

sumatrana, Rasbora 16 , 18. 76 ,
7 7

sumatranus, Barbichthys l aev i s v ar. 30

sumatranus, Barbus 60
sumatranus, Ba rbu s l aev i s v ar. 30

sumatranus, Ba rbu s (Pu n t i u s) 60
sumatranus, Pun t i u s 8
sunda i cus, Bagrus 1 10

Sundasalanx 2 , 9 , 2 7

microps 18, 27

m inor 2
p raecox 27
supe rbu s

. Acantophthalmus 16 , 20 , 96 , 98

surakartensis. Philypnoides 169

Symphysodon 13

Synaptura

achira 183

melanorhyncha 183

Syncrossus 10 1

berdmorei 10 1

Syngna th u s
boaja 158, 159

deokhatoides 158, 159
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Vaimosa

balteata 169

brocki 169

jurongensis 168
v alenciennesii, Ba rbu s 3 5
Vannemania 83

var iab i l is, Discognathus 40

variegatus, Akysis 136 , 142

var iega tus, Pimelodus 1 38
v arius, Acrochordon ichthys 138

v aterifloris, Ra sbora 69
verm i cu l aris . Acan thophthalmus 95

verrucosa, Parakysis 14 1
—143

v igorsi, Osteobrama 78

v igorsi, Rohtee 78

v i t tata, Roh i ta 52
v ittatoides, Osteochilus 4 7

v ittatus, Crossocheilus 57

v ittatus, Osteochilus 8, 47 , 5 2

v ittatus, Paracrossocheilus 13 , 17 , 5 7

v i t t-at-us, S i lurus 120
v ii tata , T n

'

chopsis 17 1

v olz i, Ra sbo ra 17 ,
74

,
7 7

v olz i- fasc iata
,
Ra sbo ra 7 7

Tachysurus 1 10 v olz i va r. fasc iata , Ra sbo ra 77
s i n en s i s 1 10
taen ia, Cob i tis 95
taen iata , Bet ta 13 , 14 , 172— 174

taen iata, Dang i l a 38
taen iata , Ga rra 40
taen iata, Rasbora 66 , 67

tambra , Barbus 80
tambra , La beobarbus 8 1

tambra, Tor 18

tambroides, Labeobarbus 8 1

tambroides, Tor 17 , 8 1 , 82

tapeinopterus, Encheloclarias 128

tapeinopterus, Heterobranchus 128

tapiensis, Cyclocheilichthys 35

ta-warensis, Ra sbo ra 69
teijsmann i, Clarias 128
Telara 26

telara , C lupea 26
temm inckii, Helostoma 6 , 16 . 18, 19 l

temm inkii, Helostoma 178

ten taculatus, Psilorhynchus 40

testudineus. Anabas 17 1
testudineus, An t h i a s 17 1
Te traed ron 58, 59

tetranema, Pseudo lais 13 1 , 132 uarnak, Raja 22
Te t raodon 185—186 undu latus, Mastacembelus 178, 179 , 18 1 , l
cambodgiensis 188 un ico lor , Mastacembelus 17 , 178—180 , 182

fluv iatilis 6 un imacu lata, Bet t a 172
leiurus 16 , 186 . 188 un imaculatus, Parophiocephalus 17 1

l i n ea t us 188 u ranoscopus, Leuc i sc u s 44 , 4 5

(Arothron ) mode s tu s 187 u ranoscopus, Macrochirichthys 45

naritus 186 urophthalma, R asbo ra 69
nigrov iridis 186 . 188 urophthalmoides, Eleotris 167

palembangensis 8, 16 , 20. 186 , 188 urophthalmoides. Oxyeleotris 20 , 16 7

pingu is 188 urOphthalmus, Eleotris 167

tet-raz ona, Ba rbu s 64 , 6 5 urophthalmus, Oph i cepha l us 170
letraz ona, Pun t i u s 60 urophthalmus, Oxyeleotris 16 7

let-razona . Pun t i u s (Barbodes) 6 5
Tetrodon l I, 188 vagus, Ophiocephalus 8
bergii 188 Vaillantella 94 , 109

hilgendorfii 188 euepiptera 16 . 17 109

s imu l an s 188 euepipteru s 120

teysmann i, Clan
'

as 127 , 128 flav ofasciata 109 , 1 10

Theraponidae maassi 17 , 19 , 97 , 109 xan thomelas, Brachygobius I4 ,
16 , 19 ,

16 7 , 168

Thryssocypris 2 , 79 v aillan ti, Leiocassis 1 19 , 120 Xenen todon 152 , 15 3 , 15 5

smaragdinus 2 , 18, 2 7 , 79 , 80 v aillan ti, Mastacembelus 179 , 18 1 cancila 15 3 , 15 5

Thynnichthys 77 , 80 v aillan ti, Sphaeri chthys 9, 16 , 18, 19 , 17 5—177 canciloides 14 . 17—20 , 15 3 , 15 5

polylepis 16—19, 80 , 8 1 v aillan ti, Thynnichthys 80 sp. 15 3

thynnoides 8, 18. 80

v aillanti 80

thyn noides, Leuc iscus 80
thynnoides, Thynn ichthys 8, 18, 80

t-iong , G lyptothorax 134 , 135

Tom i s toma schlegeli 6
Tor 3 , 80

c f. tambra 80
tambra 18
tambroides 17 , 8 1 , 82

tom ieri , Rasbora 79
Toxo tes 16 5
jacu l a to r 165
microlepis 8, 16 , 18. 19 , 16 5

T rachycorystes 12

T rachycorystes ga l ea t u s 12
T richidion mu ltifilis 166

T richogaster 17 7

leerii 16—20 ,
177

trichopterus 16 , 177

T richopodus

leerii 177

T richopsis v i t t a ta 17 1
trichopterus, Labru s 17 7
trichopterus, T ri chogaster 16 , 177

T richopus

leerii 17 7

sepa t 177
trifasciata , Betta 17 1

trilineata, Rasbora 14 , 16 . 18. 19. 6 6 , 69 ,
7 5—77

trinema , Leuc iscus 42 , 44

tri nema, Luciosoma 8, 16—19 , 43 , 44

T rinematicht-h ys 42
triporos, Osteochilus 16 , 17 , 19 , 54

triporos, Roh i ta 54

waandersi, A re l ia 185
waandersi, Ba rbu s 60
waandersi, Cynoglossus 18, 19 , 184 , 186

waandersi, Osteochilus 18, 19 ,
46 , 47

waandersi, Plagusia 186

waandersi , Pun tioplites 16 , 18, 4 1 , 60

waandersi, Pu n t i u s 60
waandersi, Pun t-ins (Pun t ius) 60
waandersi, Systomus 60

triporus, Osteochilus 46—4 9 , 54

truncatus. Amblyrhynchichthys 6 , 16 , 18—20 , 29
waanders

ll,
Oste

.

och | 1us 13” 16 ” 54 ' 5 5

waandersu , Rohxta 54
7truncatus, Barbu s

Wa l l ago 2 , 15 1 , 152
lubbl , Ra sbo ra 69

dinema 144
tweediei, Hom a loptera 14 , 16 , 18, 19 , 84 , 85 9 1 ,

94
heterorhynchus 14 5

7

tweediei, Osteochilus hasselti 48
leem 3” 8” [ 6

3
>

ISL 15 “

tweediei Wallagon ia 15 2
nebu losus 15 “

Wallagon ia 1 5 1
Tylognathus

tweediei 152
130 4 1

wassinkii, Homa lopte ra 88
hatterorhynchus 79 weberi , Callichrous 15 1
hl SpldUS 42

1 us M icronema 14 5 149
wel

l

nen , Or1
1 pok IO’ 15 ]

yp
whl teheadx, Protomyz on 85

weberii, Luciosoma 43

whiteheadi, Protomyz on 85

Whitleyia 16 1

Whitleyina 16 1

wolfli , Parambassis 164

wollfi i, Acan thoperca 164

wo lffii, Ambassis 16 1 , 162

wo lffi i, Bagrus 126

wolffi i, Chanda 16 , 19. 20 , 164

wolffii. Hypselobagrus 126

wolfli i, Macrones 126

wolffi i, Mystus 126

wolfli i, Parambassis 159 , 162— 164

wycki, Mystus 126

wyckii, Bagrus 126

wyckii, Hemibagrus 126

wyckii, Macrones 126

wyckii, Mystus 17 , I9 , 126
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Xenomystus 24 yarrelli, Bagan
'

us 16 , 18, 133 , 134 , 140 z ollingeri , Homa loptera 17 , 84 , 9 1, 92

Xenopterus modes tu s 8 yarrelli , Bagrus 133 zona-tuus, Syngna t h u s 159

yaotanensis, Sinohomaloptera 85 z ambez ensis, Leuc i scus 30

General Index

aer ia l o l fac tion 17 7
ae l quabben 4
Ageneiosidae 12

Ahnelt , H . 8. 176

airbreathing

anaban toids 177

cat'fishes 12 7

A-kysidae 1 1 . 136

a l 'c i a n -a l i za ri n tech n iq ue 2
A lgemeene Konst-en Le t ter-Bode 5
Ambassidae 159

Amblycipitidae 12

Ambo i n a 4
Am erican Museum of Na t u ra l H i s to ry 2
Amphi=liuidae

“I2

A naban t idae 170
Anabantoidea 20

anc hov i es 25
Andresen . A . J . 7

angl e r catfishes 14 3
an t s , as fi sh food 158
archer fi shes 16 5
A-riidae 1 1 , 1 10

A t l a s lchthyologique des I ndes
Neerlandaises 7

Auchen ipteridae 12

ax ia l gl a nd . catfishes, 130

Bac i l l arioph yceae 59
Badidae 1 65

Bagridae 1 1 1

Ba lon , E . K . 9

Ba ram R i ver 9
Bari liinae 44

Bari to R i ver 6
Ba ta ng Lupa r 6
Bea u fort , L. F. de 7
Be lon idae 152
Belon tiidae 17 1

Bern Na t u ra l H i s tory Mu seum 22
B i a nco , P . G . 10

B l eeker. P . 6 , 7

A t l a s 7
au tob iogra ph y 7
b i b l iogra ph y 7
ty pe spec imen s 7
b l i nd fi she s
Lepidocepha lus 106

b lowgun fi shes 16 5
Boeseman ,

M. 4 ,
7

Bo i e . F . 6

Bo i e . H . 6

bon t ae l 4
bony tongues 23
Botiinae 94

Boulenger. G . A . 9

breed i ng t uberc l es
Acantopsis 99

Barbucca 100

Bani/lus 3 1 Chonerhinbs l 1
Brachydanio 70 Hemirhamphodon 15 7— 158

Crossochei
'

lus 32 Pseudogobi
'

opsis 169

Luciosoma 44 Rasbora 69
Rasbora 69- 70 , 7 5 E i n t hoven . J . 7
Schiz matorhimchos 79 e l a smobranch s 22
B re i ten s te in , H . 8 E l eo tri dae 166
a u tob iograph y 8 Engra u l idae 25
co l l ec t ion s 8 eq uatoria l ri ver sy s tem s 1

Bri t i sh Museum o f Na tu ra l H i s tory 2 ,
9 Evere t t , A . 9

B rooke , J . 9 evo l u t ionary cen te r 1
bubbl e nes t i ng 17 1 Fallours, S. 4

Bu l l e t i n des Sc ie nce s Na t ure l l e s et de Geo log ic 5 featherfins 24

bumb l ebee gob ies 16 7 fecund i ty 69 , 168

Biitutikofer, J . 9 Fe ldman , M . A . 7

Ca l i fo rn i a Academ y o f Sc ie nces 2 Ferrusac
’

s Bu l l e t i n 5
carcinophagy 1 10 F ie ld Muse um o f Na t ura l H i s tory 2
ca rps 27 fi l ter feed i ng 177
ca tch -a l l ge nera 2 1 fin -ea t i ng 187- 188
catfishes 1 10—152 fi re ee l 18 1
Chacidae 14 3 F i sche Syri e n s 6
Chandidae 169 fi sh commun it i es , spec i es com-po s i t ion 2
Chann idae 169 F i s he s o f t he l-ndo-Au st ra l i a n A rc h i pe lago 7
Cha per , M . 9 , 29 Fly R i ve r 1 1
Clanidae 127 Fowler , H . W . 9

c l im bi ng perches 17 1 Freihofer, W . C . 20

C l upe idae 24 Gastromyz on tinae 82- 83

w il l bed s 6 generi c typification 2 1
Cobi t-i dae 94 Mystus 120

co lo r c ha nge , on togenet i c gen it a l pa pi l l a
Channa 169—170 catfishes 12

Mastacen
-

ibelus 18 1 Hemirhamphodon l 54
Puntius 64 A/Iastacembelus 18 1

co lo r pa t te rn reversa l gi a n t gouramy 177
Botia 130 gla ss perches 159
Mastacembelus 181 gob ies 16 7

Compagno . L . J . V. 2 Gobi-idae 16 7
con t i n uou s reprod uc t ion 10 , l I Go u l d i ng , M . 3

Cranoglan idae 12 gou ram i es 17 7- 178
Cuv i er , G . 5 G ra bowsk i . F . 8

cu ta neous pap i l l ae . cepha l i c G tin ther, A . 9

Ctc locheilichthys 38 Gyrinocheilidae 8 1

E117 710 1113 38 H acker , R . 8

Cynogloss idae 185 ha lfbea ks 15 3
Cypri n i dae 27 Han itsch , R . 9

Dan ioinae 70 Hardenberg. J . D. F . 10

Dasya t idae 22 co l l ec t ion s 10
Datnioididae 164 spec ies inquirendae 10
Datnioidinae 164 t ype specimens 10
De H-i s tori a Piscium 4 Ha sse l t . J . C . van 5 , 6
des i gna t ion of type spec ies 3 , 2 1 H ecke l . J. J . 6
diadromy l 1

‘

He l fri ch , C . 7

Doeson R i ver 6 Helostomatidae 17 7

Duncker . G . 9 H em i ram ph idae 152
Du tc h E xped i t ions to Cen t ra l Bo rneo 9 hem

’

ngs 22

eg ea t i ng 13 h igher c l a ss i fica t ion
egg s i ze Akysidae 2 1. 136

Ca lamiana 168 anaban toids 20
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Cob i t idae 99
Cypri n idae 30 Warn ing. C . de 4

Homalopteridae 82 v yj oogh 4

unculiferous t ho rac ic o rga n Weber , M . 7

Glyptothorax 132 wh-iptailed s t i ngra y s 22
Un i vers i t a degli Stud i dell’Aqu illa 10 W illugh

-by, F . 4

Un iv ersiteit A l e xander von Hum bo l d t 8 wi lt v i sch 4
Va il l a n t . L . 9 Wo l ff. J . 7
Va-illan tellinae 94 Yangt ze paddlefish 8
Va l enc i en nes

,
A . 5 Zoo logica l Mu seum of Am s te rdam 3 . 10

Va l en t ijn ,
F . 4 Zoo logi sches Mu seum Ham bu rg 3

Va-ler-i ti-n i M . 4

Va l en t i n-i s Na-turkar-n er 4


