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ABSTRACT

o

The cyprinid fish genus Osteochilus is revised using data obtainad from meristic
~ counts, morphometric measurements, aﬁd an osteological analysis. Some cladistic
techniques were used'in erecting a phylogeny but the evolutionary‘approach was
smployed in ‘translating the phylogenstic information into a classification. In tho‘se species
for which specimens were not available (none of which are valid spécies of Osteochilus),
_data from the literature were carefully evaluated. Fifty—one nominal species have been
v assigned to Osteochi/us at one time orv another of which 16 species are removed from
. the genus and three others are of uncertain status and are only provisionally retained in
Osteochilus. Twenty—one valid species are redescribed. wa new species and one new
subspepie§ are described, making 23 specieiof Osteochilus recognized in this study.
The detailed osteolagy of Osteochi/us has been studied for the first time. The
study of osteology and oromandibular soft anatomy kamong Iabeine genera\reafﬁr'ms the
_status of the subfamily Labeinae and the position of Osteochi/us in it |
Osteochi lus is probably derived from a Labeo-like ancestor, since the two genera
share many common characteristics. The distinguishing features of the genera are

regarded as specializﬁions from the more generalized condition in the subfaniily. With

ﬁ—__c;uppr-esent-know!edga-iu&diﬁtmwmsa%WMCthnusﬁLabeQQLOsteamuus,-»lfié the

more primitive.

A small ecological study was conducted for three sympatric species in ch;lratana
reservoir in northeastern Théiland. Two of the species O. me/anop/euré and O. /ini,
show distincti,\ie habitat selection while the third 0. hasselti, is generalized. The three
sp?cies are similar in their food intake _but O.,malanopleura coﬁsymes more artbropods.

The center of origin, evblution, and radiation of Osteochilus was examined on the
basis of the specimens studied and from the I_iteratufe, The cenfer of abundance of ‘
Osteoéh’i/us specises is in the western Borneo and sdutherq Sun%a'gra’ area, where there are
13 and-12 species, Eésp,éctively. The occurrence of the same speciésf on the mainland of

_ Southeast Asia and on the islands of Sumatra, Borneo, and Java is probably explained by

the fact that these land masses were once connected during the Pleistocene when the



sea level dropped by. 100 metres. Some species are unevenly dis.tributed which indicates -
either that some species have been extirpated regionally because of unfavorable factors,
that they arose after the land masses were separated, or that more extensive field

collecting activities ‘are needed in order to reveal a more cohesive pattérn of distributidn.

Regrettably, it is still impossible to pinpoint a subregion of southeastern Asia as the

center of origin for the genus.
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5\ T

- This study is Concerr{éd\ with the comparative morpﬁoldgy, systematics‘,. and
zoogeogré hy of Osteochilus, é\\\gen;:‘s of tropical Criental fishes belonging to the famAin<
Cyprinidae, the world's largest family of vertebratés. Like other members 6f Cyprinida;e'
they are confingd to fréshwater. All species of the genus are restrictéd to south.eastern
Asia. They exten A from so:uthern Burma, eastward to Thailand and Indochina, southward
to Malay Peninsula and-istands of the Indo—Australian Archipelago within the limits of the
Southegs\ﬁic continental shelf, and northward to southern China. ‘

Spe'cies of Osteochi/us are mostly s‘ma}l to medium size .fishes; the largest
species reaches aBout 50 cm in length while the smallest species is only 6~7 cm long.
They are quite common throughout their range, especially in river systems. Many
" species inhabit mognt'ain streams of tropical rain forests which cﬁaracterize the tropiéal |
' island habitats or the mainland habitats not far from the sea. Some river {or l\'ake) lowiand
species are migratory; they leave the river (or lake) to spawn in paddy fiel\d's or flooded
areas during the rainy season, a .tim‘e‘when these areas are very productive and good
Ahidbing places' for yo.ung fishes. After the brfaeding ssason they generally oceur ;n

schoolé when migrating Back té the rivers (o"r lakes). Thbe natural- historY of the mou‘ntbain
| stream species is poorly known. '4;:3»3? .

Osteochilis, alohg with other, fféshwater f‘ishes, is used-as food by the people %’0
of S‘outheast Asia. Small individuals of this genus and.also of other cyprinids are
commonly used to make’ fish sauce which is an important condiment. .T.wo or thfee
species are actively traded as aquarium fis.h'es, with export to Europe and Northv America.

Fishes of this genus were first studied by Valenciennes in Cuvier and ,
Valenciennes -(18_42), followed by Bleeker (1852-1863). Both ichthyologists placed the
species in the ge.nus Rohita Valenciennes (1"84'_2).V Gunther (1868) recognized and named
thé genus Osteochilus and regérded Rohita as a junior synonyﬁ of . Labeo Cuvier (1817).

After thjs‘ time more species were described. Confusion and multip.lic_ation of taxa‘

occurred by later ichthyologists, but there has not been a bcomplete revision of the.genu's

since the time of jBIeeker (1863) and Gunther (1868) ' '



have conducteqt,a Wwide ranging morphologi_cal'study empﬁasizing osteology and external

bk

in order to elucidate the taxonomic status and interrelationships of Osteochilus |

3

anatomy to reach the followmg primary goals:

1.
2.

To resolve in so far as possible the systematic problems relatmg to the genus.

.
|1
Fagg

¢ To d|agnose the included species mcludmg providing information on their

|dentlf|catlon morphology variation, size, synonymy and distribution in Southeast

Asia

To attempt to show the position of Osteochi/us in the classification of the

subfamily Labeinae.

To establi\sh whether or not the genus as now conceived is monophyle"tic.

To determine the relationships of the species using the evaluétionary approach to

systematics

To study their dlspersal and zoogeography

To appraise the hypothesis that the Malay, Sumatra, and Borner:» triangle or

Sunderland is the center of evolutuon of Osteochilus.

|
!
|
{

\
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A_ List of Institutions

Facilities and specimens used in this study were provided by the following

institutions.

Institutions _ ' ( “
Academy of Natural Sciences of Philadelphia
American Museum of Natural History, New York

British Museum Sf Natural History, London

California Academy of Sciences, San Francisco

Field Museum of Natural History, Chicago
Museum National d'Histoire Naturelle, Paris
Museum of Zoology, The Uni’\'/ersity of Michigan,-

Ann Arbor

. Museum of Zoology, University of Singapore

. (Raffies Museum Collection)

Rijksmus'éum van Natuu}'lijke Historie, Leiden
United States National Museum of Natural History
(Smithsoniah Institution), Washington, D.C. <
Zoological Survey of India, Calcutta

Zoologisch Museum, Amsterdam

Natiohal.lnland Fisheries Institute Collecti%\,
Bangkok, Thailand, (Oncatalogued) 7

Kapaus collection of Dr. Tyson R. Roberts’

{Uncatalogued, presently at Tyberon, Califorﬁia)

Abbreviation

ANSP
AMNH
BMNH
CAS
FMNH
MHNP

UMMz -

NMS
RMINH

USNM
ZS|
ZMA

NIFE

KCTR

({X
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L. Measuring-and Counting Methods

Most of the data are original counts of scales, finrays, vertebrae, gill rakers,
megsurementé of body parts, and‘\ descriptions of os.teological and other morphological
features; they were s;jbplemented where necessary from the literature. Cléared and \
stained spécimen§, using Ta‘ylor's (1967) method, were prepéred and st‘t.;died to assist in
studying the problems“of relationship. . )

- Measurements were made in a straight line with dial calipers and recorded to the
nearest millimeter. Proportions are expressed in thousandths of standard length unless
otherwise stated. Most measurements and counts for this study were made following -
the methods recommended by Hubbs & Lagler (1964), and all are defined below:

S_tandar& length ~ distanée from tip of snout to the posterior edge of hypural
plate. ‘

Head length - distance from tip of snout to the posterior edge of opercie. The
membranous opercular %Iap is not included in this measurement v

i Eye diameter ~ distance between.anterior éndﬂposteriér edge of eye ball. In'
_cases where the eye waé damaged, meaéuring the orbit gives a reliable figure.

é\nout length —distance from tip of snout, at midline of upper I‘ip,‘to anterior rim
of orbit. | ‘

Interorbital space —width at narrowest point between upper membranous rim of

each orbit.

Body depth — measured at deepest pért p,ffbody,at origin of dorsal fin.

Predorsal distance - distance between shout tip and origin of dorsal fin,
Preanal distance ~ same as above except to origin of anal fin. v
Prepelvic distancé,-n same as abgve except to origin of pelvic fin.
Dors:al_ fin length — base length etween first and last ray. ,

Dorsal fin height - Iength\of folrth (the longest) sirﬁplé dorsal ray

Pectoral fin length — measure

from origin of fin to the tip of longest pectoral

ray.



Pelvic fin length - Iength of first fin ray.
\ Anal fin height — length from the base to the tip of longest ray.

Length of the caudal peduhcle — distance between end of anal base and ventral
origin of caudal fin.
‘ Depth of caudal peduncle - depth at the narrowest part of the peduncle, when
caudal fin is spread. N

Dorsal fin rays— number of‘branched rays, the last of which may be split at
base. In Osteochilus, there are four anterior simple rays, of which three are slender and

short, and the fourth is strong and the longest. The number of the simple rays is the

~
\

same in all species. : | . -

Pectoral fin rays - total number of branched rays plus the one snmple ray.

Pelvic fin rays — total number of branched rays plus the one simple ray. There
are nine pelvic fin rays in all species of Osteoch/;/us.

Anal fin rayé - number of rays in anal fin. THere are typically three simple rays
and five branched rays in>all species of Osteochilus. Thé last branched ray is usually
split near the bage. ' ' ’

Lateral line scales — number of pored scalles on body from the anterior scale in
cor;tact with shoulder girdle to hypural plate (the number of scales behind the hypural‘
plate is given in parenthesis). . \ .

Predorsal scales - number of scales from first row on nape to origin of dorsal
fin. in some species of Osteochi/us, the predor§al scales are smalier-than the body

" scales, so the number of predorsal scales is counted respectively to the oblique row of
body scales. ‘ | . A ‘

- Circumferential scﬁles - number of scale rows around the body immediately in
advance of origin of dorsal fin, stated in a formula giving number above the lateral line
on the Iateral line, and below the lateral line, e.g., 11/2/13.

Transverse sca'les ~ number of transverse scales from the origin of doréal fin

downward to (but excluding) Iateral line, and from scale in front of the axmary pelvic

scale, or that scale which touches the pelvic fin insertion, upward to (Eﬁt excluding)



lateral line.

Circumpedun}:ﬁlar scales ~ number of scale rows counted around narrowaest
part of caudal peduhcle.

Number of lateral line scales opposite ongin of dorsal fin - number of lateral
line scales from first scale behind cleithrum to vertnoal line from origin of dorsal fin.

Number of lateral line scales opposite the insertion of dorsal fin -~ same as
above sxcept to the vertical line from insertion of last dorsal ray.

Number of lateral line scales opposite origin of pelvic fin - éame as above
except to vertical line from insertion of pelvic fin.

" Number of lateral line scales opposite origin of anal fin - same as above

except to vertical line from origin of anal fin.

Number of lateral line scales opposite tip of pectoral fin - samé as above
except to vertical line from tip of pectoral fin.

Insertion of dorsal fin — the point at the posterior end of the base of dorsal fin.

Number of lateral line scales between the vertical line from insertion of
dcfsal fin to vertical line from origin 6f anal fin ~ in the description a minus figure
indicates the number, of lateral line scales when the anal fin origin is anterior to the
dorsal fin insertion.

Gill rakers - total number of gill rakers on the first gill arch on right side.



Il Systematic Approachs to the Study of Qsteochilus Evolution

At the present, there are three current theories of class;ification as listed below.
i employ the evolutionary approach for the study of Osteochilus, as | feel it is the most
satisfactory method to explain the gvolution of this group

I Cladism (Phylogenetic systematics). Developed by Hennig {1950, 1366), this
refers to a taxononﬁ:h;)ry in which organisms are .ranked and classified according to
their "recency of comrhon descent” Membership of species in taxa is recogniied by the
joint possession of derived (apomorphic) characters. Grouping and ranking are given
simultaneously by the branching points. Phylogeny can, for the purposes of cladistic
analysis, be formally expressed in three mutually exclusive hypotheses stated in the
followiﬁg form: taxon A is, by sharing an immediate common ancestor, more clossly
related to taxon B than it is to taxon C; or A is more closely related to C than it is to B;
or Cis mo\re closely related to B than it is to A. These competing hypotheses are shown

in the following cladograms:

2
v L

or . or

This scheme, as well as providing a clear statement of alternative phylogenies,
avoids the postulation that any of these taxa (A, B, C) is ancestral ie. in the cladogram
_ postulated common ancestors remain hypofhetical. In view of the time scale involved,
~ one can not assume that the parental genotype remains unchanged following a split
which produces two daughter taxa (sister groups); thus, by convention, parental taxa are
considered to have expired after cladogenesis (Mayr, 1968). In the cladistic scheme the
relationships and the interrelationships of fossils are determined by exactly the same

process as that used for recent taxa (Patterson, 1977; Patterson & Rosen, 1977).
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In cladistic analysis, morphological data on homologous structure can be
categorized using Henmig's (1966) terminclogy, viz. as follows:

’ IPlesiomorphic.—character state present in the ancestral forms
|i)Apom()fphancharacter state present in the derived forms

Il Evolutionary Systematics (Synthetics). Organisms are classified and ranked,
according to this theory, on the basis of two sets of factors as follows:

i) Phylogenetic branching (recency of common descent, retrospectively defined).

i) Amount and nature of evolutionary change from the branching poiﬁt.

The latter factor depends on the rate of evolutionary change that a form
under“goes The evoiutionary taxonomist attempts to maximize simultanéoa;sly in his
classification the information content of’both types of variables (i & ii above) (Mayr,
1969,1974). | k

Evolutionary classific‘at;on originated with Darwin (1859), who assumed that
rel(ationship in the evolutionary sense is determined by both processes of phylogeny,
namely, branching and subsequent divergence. The synthetic or evolutionary method of
classification thus combines corﬁponents of cladistics and phenetics. it agfees with
cladism in the postulate that as Icomplete as possibls a reconstruction of phylogeny must
precede the constr:Jction ofi a classification since groups that are not composed of
descendants of .a common ancestor are artificial and of low predictive value. 'More
genefally, it agrees also with éladist in the careful weighting of characters. It rejects,
however, the divisional process of classification which is in the cladists definition of
"monophyletic”. Evolutionary classification agrees with phenetics in the actual, procedure
of groupihg by a largely phenetic approach. However, in contrast to the unweighting
approach of the pheneticis, there is a careful weighting of characters.

-l Phenetic Systematics (Numerical Taxonomy). Organisms are classified
according to this theory on the basis of overall similarity. Similarity is calculated from
presence or absence of numerous unweighted characters or character states (Mayr, f
1965; Sneath & Sokal, 1973). This method does not establish groups by inspection, but

orders the lowest taxonomic units {species) into groups with the help of standardized



procedur es



INTRODUCTION TO THE GENUS OSTEQOCHILUS

10



INTHQRUUTION 1Q THE GENUL Q8T8 Ot

Nomenclatutal hetory and Pyoblumsg

1The Genus

Gunthar (1868) proposed the goneoc name Osteoc ffus in Catalogue of Fishes in
the Betish Museam”, Vol /' p a0 which has been accepted by all subsequent wos ke s

the type.species of the genus. Osteochsius melanopicara was designated by
Jordan (1919.p 35 1) (first species ot the genus histed in Gunther 1868

Diplocherlichthys is an older name than Osteochs/us but it was used only as a
senior synonym by Bleeker (1860, 1863) and treated since then by Gunther (1H68) and
Weber and de Beaufort {1316) only. as a jumor synonym of Labeo Bleeker ( 1860)
proposed the monotypic genus Diplocherfichtinvs tor Lobocherios plewrotaen: a Blaek e
(1855) Having examined the syftypes and many other specimens and the osteology of
the species. | beheve that it belongs to the genus Osteochi/us  The name
Diplocheilichthys i1s not associated currently with Osteochs/us by any ichthyologist
while Osteochi/us 1s wall-known among ichthyologists in Asia, North America. and
Europe Therefore. | intend to appeal to the International Commussion of Zmoiog‘zcal
Nomeclature to retain the name Osteochi/us as the semor synonym and suppress
Diplocheilichthys

- Some other species that | place in Osteochi/us were originally described in other

genera (Rohita, and Dangi/a) but none is a type species of those genera. consequently

there are no other synonyms for Osteochilus.



1 Hie Lo

Southoast Asia stanted oy the

Ihes sy stomatio tody of s frehiwatenr tishes of
tarly sunetaontt cantury dunng the period of Horopean cclomration Species of
Ohtewn f1lirs wer e Lot daseoboed by the D oend hichithyologast Valencmnnes ( THAY) i
vodume T ot Hastose Naturolie dos Poreons by Cuvier and Valanoiennes  Durmng
THELD THOO the famous Dotch chthyologist By P Hlasker described many naw
spracies OF OsteochsZas tram the bast indiws (ndonesial and i THE published the Atias
whic b included dascaptions (m Latingh and dlustationg ot all Ohsteos hidos that had Deaon

daescobed  However Doth Valenoenoes and Hleeker placed the species under the geous

Fartita Val TR 20 wwhin by als o o mciuded Ladeo Covieer (TH T 780 part
s

i
Ounther (1THOH recognzed and named the genus Osfeoc fns and 1 egar ded

Hobita as a panor synanym ot Labeo There Bave boen no compiete monographis ot the
genus snce Bigek e DTRGD and Gunther CTBGEY  at that tme 148 species were
recognizad  In TR0 Popla described five more naw species trom central Borneo A
partiat revision was made by Weber and de Beaulort (19161 treating the specias of the
Inde - Austrghan acchipeiago and they recogmized 17 species Hncluding two New spec:es
This s the most mportant work on the genus following the work ot Bleeker and
Gunther

Fowler (19051 described a new species trom Borneo and during 1934 1938 ne
described eght nav species from Thaland (anly one s a vahd spaces tar Osteoct lus)
and aiso placed some species of Fodura described by Sauvage (VB7Hwn Osteachr/us  In
1937 be subchvided the genus 1o two subgenera. Osteochi/us and Neorobiita based
anly on the size of scales (a character of Littie or no phyiogenetic values Hora (19345
described a new species from Burma and n 1942 he proposed two new subgenera
Osteochriichthys and Kantaka which consisted of three species of fishes not related to
Osteochiius. therefore they should be remaved from this genus ithis will be discussed in
the species account section Fowler and Hora piaced many species of fishes in

-~

Osteochi/us which are now placed in other genera such as Cirrhinus and Labeo.
; g
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- Most early fish.taxonomists (e.g., Cuvier& Valenciennes, Bleeker, and Sauvage)

commonly employed superfiEiaI or variable characterietics including certain body |

oroportions. Confusion and multiplication of taxa resulted when later workers (Fowier,
Hora, Smith, etc) described new species based upon specimens that differed only

siightly from the description of early workers ('i.e.. without examining types of earlier
_ﬂworkersy). For examp‘l'e, Smith (1945) recognized. 15 species of Osteochilus from
Thailand, whereas my study validates the occurrence of only seveh.

/
¢

Diagnosis of OSTEOCH/LUS

Osteochilus shares many features with other labeine minnows, especually with

- Labeo Characters that distinguish Osteochi/us from its relatlves are as follows:

1. Upper hp fringed and continuous with the lower lip, forming a sucker—hke
structure. "Lower lip firﬁbriate_ or papillate and broadly confluent with isthmus, .
covering an osseous part of mandible which has a hard, sharp, chisel-like

~transverse edge. ' | .

2. . Under surface of upper lip and lateral part of Iower lip consisting of several
ridge-like costae \(plicae), which consist of minute unicel!uiar keratinized
pro jectiohs for which the name unculi has been proposed (Roberts, in press).

3. Dorsal fin moderately long, ‘without a spinous simple ray, and .with 10—181branched
rays (generally 8- 9 in Barbinae, 10~ 12 in Labeo, 8= 14 in Cirrhinus, 8- 12 in '

Epa/zearhynchos, and more than 20 in Labiobarbus).

Description of OSTEOCHILUS: .-

.Body oblong or subcylindrical and compressed. ‘Snout‘conical, more or-less
prominent and tuberc'lesgif present, one to three or numereous on the anterior portion.
Mouth termmal subinferior, or conspicuously inferior and horseshoe shaped. Skin of
rostrum (rostral fold) extended, partially covering the front part of upper lip. Upper jaw

curved and protrusible. The upper lip.and lower lip well developed, fringed, and
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continuous, and forming a sucker-like structure; both jaws covered with keratinized
callus sheath. Lower lip fimbriated or papillated at outer part and broadly confluent with
isthmus, covering the o‘sseous part of mandible which has a hard, sharp, chisel-like
transverse edge. Ventral surféce of upper 'Iip and inner part of lower lip consisting of
several ridge—like costae (plicae), which 'consistyof"a number of taste budé and minuté
unicellular keratinized projections called unculi. The series of unc;uliferous folds or |
costae are long and gnbroken distally in some species. and divided into two, three or
more rﬁound—shape portioﬁs in othér' species. Two";/vairs of barbels, rostral and
maxillary, the rostral pair usually about one, half the length of the maxillary pair. Gill
ljrhembranes broadly united to the isthmus about opposite hind bordef of preopercie.
Pharyngeal teeth in three rows, 2.4.5 - 5.4.2. Scales generally large V(Iateralt liné scales
27-35), but small in two specfés (lateral line scales 45-53), longtitudinal or radially
striated. Lateral line complete,l extending to the middle of the caudal peduncle, sensory
tubes simple. Dorsal fin iv, 10— 18; the fourth simple ray is nonosseous and smooth on
its posterior edge, consistently with 10-18 branched rays. Dorsal fin with basal scaly
sheath, its origin‘generaily slightly before the insertion of peivic fins and ending before,
above, o.r behind origin of anal fin. Pelvic fin with one'sinlple ray and eight branched
rays giving a formula of P2 = 9. The pectoral fin has one simple ray and 13-16
" branched rays giving a pectoral fin formula of P1 = '14-17. The anal fin consistently has
three simple rays which are moderately or rather weak, and five branched rays giving an
anal fin formula of A—iii, 5. Caudal fin deeply forked, with equal lobes or upper lobe

longer.

Distribiution

Fiéh of the genus Osteochi/u:s are restricted to Southeastern Asié. They'extend
from southern Burmg, eastward to Thailand and indochina, southward to Malay Peninsula
and islands of Indo—Auétr_aliah.Archipelago within fhe limits of the southeast Asiatic

continental shelf.
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In southern Burma tt;ere is only one species, 0. hasse/ti. In central Thailand there
are four lowland species present (O..me/anop/eura, 0. hasselti, O. schleée/_i, and
0. microcephalus) and one forest stream sbecies (0. waandersi) restricted to the
southeastern part. There are four lowland species present in the Mekong basin, the main
river of indochina (0. me/anopleura, O. hasselti,. O m/crocepha/us and O./ini). O. lini
is restricted to lower Mekong tributaries. Along the coastline of Vietnam and southern
China, including Hainan Istand; there are only two species and both are endemic to that
area: O. brachynotoperoides is found in the middle part of Vietnam, and O. .;a/sburyi \s in
north Vietnam, southern China, and Hainan. In the southern par? of continental Southeast
Asia, in the Maléy Peninsula, there are seven species present (0. melanopleura,
O. hasselti, O. microcephalus, O. enneaporus, O. waandersi, O. sp//&rus, and
0. kahajanensis). This is close to the center of diversity which is between Sumatra and
Borneo. fher‘e are 12 species in Sumatra; the most diverse area ié in the southern part.
where there are the following 12 species: O. me/anop/eura O. hasselti, »
0. m/crocepha/us O. enneaporus, O. waandersi, 0. sp/ru/us 0. p/eurotaen/a

O. triporus, O. intermedius, O. kaha/nenS/s, O. schiege/i, and O. borneensis. Similarly,

in western Borneo the Kapuas River with 13 species is the most diverse area on the

island; there is the same fauna as in soytheast Sumatra except that O. kappen/ is

endemic to the Kapuas. "The northwestern part of Borneo (Sarawak) is separated from
central Borneo by a mountain range-there are four species: 0. hasse/ti, .

O. microcephalus, O. kahajenerfsis, and O. sarawakensis (’ihe last épecies is endemic to
mountain strea‘ms of Sarawak). In eastern Borneo the Mahaka’m-is thé maost important
dfafnage. it has been isolated from the western dr-ainage for a long time but they share |
some species such as O. schiegeli, O. p/eurotaenia,_and 0. enneporus, and‘ there are

two endemic épecies, O. kalabua and O. bellus. Eastern Borneo is a very difficult area

to collect in and only a few céllections exist so we have a very poor knowledge of the

- number of species. In northeastern Borneo (Malaysian North Borneo), the area most

isolated from the rest of the fauna, only two species are present and one is endem|c to

' the area (0. /nger/ and O. kaha/anenS/s 0. kahajanensis has a shorter dorsal fm here
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than in other a‘reas, and is recognized' as a new subspecies, 0. kahajanensis chini, in this
study). The southerh part of Borneo énd Java share the s“ame fauna because they shared
the same drainage during the Pleistocene. There are s‘even species of Osteochi/us
present. 0. melanopleura, O. hasselti, O. microcephalus, O. p/eufbtaenia,

O. kahajanensis, O. sﬁiru/us,_ and O. waandersi. Only one species, 0.hasse/ti, is’
reported from_Bali which is at the southeastern end of the rangé of the genus. Of all

the species O. hasse/ti and O. microcephalus have the largest range (see fig.3).

»
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A | :
\ The original description of Osteochil/us given by Gunther 1868, p.40 is as
follows:

"Scales rather large. Dorsal fin without osseous ray, with from thirteen to twenty
one rays, commencing in advance of the ventrals. Snout obtusely rounded,
maxiliary region scarcely thickened, and but slightly prdjecting beyo'nd. the mouth.
Mouth transverse, inferior or éubipferior, with the lips more or less thickened,
fringed or crenulated, instead of inner fold, as described in Labeo, the osse'bus bart
of the mandible forms a hard sharp transverse pr.ominence, no symphysial tgbercle
Bérbels small, nearly always four. Anal ‘scales not enlarged. Anal fin very short.
Pharygeal teeth 54.2-2.4.5. Snout sometimes with horny tubercles which

" periodically fall off leaving their former bases as shallow round depressions

(pores).”
L

" This old description, which iacks an accompanying iliustration, is not diagnostic

for the genus. Similar descriptions have been given to other related genera, eépecially

| to Labeo, and this has caused much difficulty in distinguishing these genera. Confusion
o.f taxa resulted when later workers described new speciels and placed them inéorrectly
in various géne_ra. Weber & de Béaufort (19186) illustrated the moﬁth structure of
Osteochilus, but their detailred description could still apply to species of other genera. |
wilylt try to clarify.this problem by doing a detailed study of the oromandi‘bular structures,
which include ﬂje major characters used td separate labeine genera, in order to present

) (’\a diagnosis for the éene‘rar and to study the interrelationships among the genera. The

"details of the study of this organ will be presented and discussed in a later section.
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N

Key to the Species of Qsteochilus

1.8 18t8ral NG SCAIBS BB =03 ... et eeetesee e eeese e eeeesee e ee e oo s et sreon 2
1.b. lateral line scales 27-35 ... et A e RS £ Rt e 3

2.a mouth ascending; Iafge blackish vertica! blotch on each side of body above pectoral
fin, snout entire; LI. 45-53; D. IV,17-18; cf. 22-23/2/23-24; cp. 22-24;
gr. 27-35 (may reach 40 cm in very large speciméns);

(wide distribution ,Thailand, M'aekong basin, Malay Peninsula, Indonesia)

............................................................. ‘ ...0. melanopleura (Bleeker)
2.b. mouth normal (subinferior); no large blacklish blotch above pectoral fin; snout with

three tubercles; L. 47-49: D. IV,16-18; c.f. 17/1/17; c.p. 22; gr. 20-25 (Sumatra,

Barneo; uncommon) ; O. borneensis (Bleeker)

3.a circumpeduncular scales 22; c.f. 16- 1"7/2/1‘6—17; predorsal scales 13— 14; mouth
_ ascending; large blackish blotch above pectorat fin; Il 34-35; D. ;|V,,1 6, snoﬁt

entire; gr. 29-34 (central Borneo; Mahakam tributaries; three specimens known)

..... ' - ‘ . , O. kalabau Popta
3.b. circumpeduncular scales 12-20; c.f. 9-13/2/1 1-15;

predorsal scales 8- 11 ettt e et e 4

4.a. circumpenduncular scales 20; 1. 32-33;D. IV,13-14; cf. 13/2/15; predorsal

scales 10-11; snout entire; gr 25—35 (Wide distribution, Sumatra, Borneo,

-

Malaysia, cen_traf Thailand, uncommon)...... 0. sbhegé/i

4 b. circumferential scales 12-16......... A 5
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5.a circumpeduncular scales 12; c.f. 9/2/11; 11 30; five longitudinal stripes along side of

body. snout entire (southern Borneo, one specimen known)
5.b. circumpeduncular SCAIBS T8 .. ...ttt eenee oo e oeeses oo 6

6.a. lateral line scales 27-29; D. IV,10-11; c.f. 9/2/11; predorsal scales 9- 10; snout
entire; size small, not more than 70 mm; gr. 28-30; (Sumatra, Borneo, Malaysia;
COMITTION ....oocrreomestreseeseeesees e eteers s ses e oA 110 £ b it 0. spilurus Bleeker)

B.h. 1ateral iNe SCaIES B0 =34 ... s sens st e s e s oo 7

7.a. main part of body plain,with or without blotch on the scales above pectoral fin,
usually with a large round black spot on caudal peduncle..........eecccr o, 8

7.b. body with paftern of spots, rows of spots, Or StriPeS....cccoiiocvieereeee 13

8.a. three tubercles on snout, branched dorsal rays 16; 1. 32; c.f. 12/2/14 (River Bo,

central Bvorneo, ONE SPBCHMEN KNOWN) ... cccrerrecerrmecsmissrnenesereessesssssssssssesssgunsisens 0. repang (Popta)

8.b. no tubercies on snout (if present, small and NUMEBIOUS.......cccoooecooooireeeeeeeecren 9

S.a. c.f. 9/2/11 body long and slender; snout entire; LI 33-34, branched dorsal rays 10

{Lake Kontum, middle Vietnam, probably endemic to the lake; one specimen known)

........... O. brachynoptereroides Chevey

8b. cf 11-13/2/13-15 S : 10

10.a. c.f. 13/2/15-body deep and compressed, snout entire; two small black bars on the
scales above pectdral fin, one above and one beiow lateral line usually present in
young (many specihens of this species with rows of spots on the body, see
ho.22b; {central Borned, Kapuas River; uncommo‘p) ...... SO O. kappeni (Bleeker)

10. b. cf. 11/2/13..... ; { _ "M




11a

12.a

i2b.

13.a
13b.

13.c

14.a

14.b.

15.a

22

branchad dorsal rays 10; body long and slender, snout may have some small
numerous tubercles or pores; mouth conspicuously infarior; lips greatly expanded
gr. 38-53 (young specimen of this species has median stripes, see no 17a;
{Sumatra, Java, Borneo, uncommon)

................................................................................................................................................... 0. pleurotaenia (Bleeker)

. branched dorsal rays 10— 14 (rarely 15); body oblong; snout entire, mouth

subinferior, lips normal, gr. 27-35 . e e e 12

branched dorsal rays 10—12; 11. 30~32; longitudinal median lateral stripe may be
present in young specimens (see no.19.b) (Southern China, North Vietnam, Hainan
ISIaNd; COMMON)...o..iiccoesveee e O. sal/sburyi Nichole & Pope
branched dorsal rays 13~14 (rarely 15); 11 32-33; two spots on the scales on fhe
side above pectoral fin, one above and one below lateral line (eastern Thailand,

lower Mekong Basin; cOmMmMON) ... S ..0. lini Fowler

body with a median longitudinal lateral stripe, and NO SPOLS ... 16

body with pattern of spots or rows of spots or stripes (more than one); with or

median lateral stripe thick and distinct, branched dorsal rays 10-12 usually with

one or three or several small tubercles on snout ettt . 15.-

branched dorsal rays 11-13; snout entire; about 5-8 (5-6 distinct) rows of spots
on the body, the row of spots on the lateral line more intense than others and
forming a thin median lateral strip; mouth conspicuously inferior; 1l. 3233 (this

species may lack a median lateral stripe, (see no.26b) (Sarawak, and western North

Borneo, conimon) ... 0. sarawakensis new species.

N

g.r.‘ 44-45; c.f. 9/2/11; mouth conspicuously inferior; usually with three tubercles



15.b.

16.a
- 16b.

17.a.

17b.

18a.

18b.

23

on snout but some specimens may have several additional small tubercles, median
tateral stripe 1s distinct on postérior half of body, about 4 rows of spots on the
body, 2 above and 2 below the median lateral stripe‘, and also distinct on posterior
half of the body; general color of body very dark. (Some specimens of this
specias without median lateral stripe, see no.26a) (River Bo in central Borneo; six
specimens known)

e e e 0. bellus Popta
gr. 27-35; c.f. 11/2/13;, mouth subinferior; usually with one or three tubercles on
snout (rarely without tubercles); median lateral stripe extending from gill opening to
the end of caudal peduncle; rows of spots irregular, not distinct, (majority of
specimens without rows of spots, see no.19a) (wide distribution; Thailand,
Indochina, Malaysia, and Indonesja; common) .

.......................................................................................................................................... 0. microcephalus (Cuv.&Val)

gr. 40-60 in adult fish; mouth conspicuously inferior S — 17

gr. 27-35 in adult fish; mouth subinferior..................... st 19
branched dorsal rays 10—11; snout with small numerous tubercles or entire;

(1. 30-32; (median lateral stripe may be absent in aduit specimens of this species,
see no.11.a) (Sumatra, Java, and Borneo; uncommon)

.................................................... ..0O. pleurotaénia (Bleeker)

branched dorsal rays 11-13; snout with one or three tubercles; II. 31-33

...... 18

median lateral stripe extends from gill opening (some specimens from posterior
border of eye) to the end of caudal fin rays; lower part of the body with very light
color, snout rather pointed' (Sumatra, Borneo, Malay Peninsular, southeastern

Thailand; cemmon) ... v ..0. waanders/ (Bleeker)}

median lateral stripe extending from gill ope.ni-ng to the end of caudal peduncie;



19.a

19.b.

20.a
) 20.b.

21.a

21b.

22.a

22b.

general color very dark, snout biunt (Sumatra Borneo, Malay Peamsular, common m
Kapuas)

. enneaporos (Bleeker)

one or three tubercies on the snout, median lateral stripe extending trom gili
opening to the end ot caudal peduncle (this species may have rows of spots on the
body, see no 15b) (wide distribution, Thaitand, Indoctina, Malaysia, and Indonesia,
common)

................................................................................... N O i croce phal us (cuv.&val)
snout entire; median lateral stripe present only in young specimens (see no.12a)
{southern China, northern Vietnam and Hainan Island, common)

........................................................................................................................................ 0. salsburyi Nichole & Pope

branched dorsal rays 15-18; SPOUL BNEIL oo 21

branched dorsal rays 10-13; snout with or without tubercles..............c... B 23
{

brariched dorsal rays 15-16, body with 9~ 10 longitudinal lateral stripes; sach

costa on the ventral part of upper lip long and undivided. (Baram River, Sarawak
4th Division, two specimens KNOWN) ... .................... O. harrisoni Fowler
branched dorsal rays 15-18 (rarely 12-14); body with 6-8 rows of spots on
posterior two-thirds of the body; each costa on the ventral part of upper lip short
and divided INtO tWO OF thre8 POFHIONS ... tecsesenesesseeense et seseesseesss st s 22

?

c.f. 11/2/13; rows of spots quite distinct, sometimes forming stripes on posterior

half of body;fresh specimens with orange spots on body (wide distribution, from

Burma to Indochina and Indonesia; common)

............. O. hasse/ti {Cuv. & Val)

c.f. 13/2/15; rows of spots less distinct, body deep and compressed {rows of

spots may disappear in this species, see no.10a) (Kapuas River, Borneo, uncommon)



234

23b

244

24b

25b.

26.a

26.b.

() Aappens (Bloskern)

a large black spot on antenor portion of dosal fin 24
without black spol on antertor porton ot dorsal tin b
one to three tubercles on snout, sach costa on upper hp divided mto two or th ee

portons, gr 28 31 branched dorsal rays 11 12 ¢t V1/2/711 13, dorsal tin
usually falcate (Sumatra, Borneo, common in Kapuas fiver)

S S « . O. triporus {Bleaker)
no tubercles on snout. costae on upper hp long, undivided, gr 37 -%0. branched
dorsal rays 13- 14 cf 9/2/13; dorsal fin normal (Sumatra. Borneo. uncommoni

O intermedius Weber & de Beaufort

body marked by small bar on each scale pocket forming a reticulated pattern on
the body, c.f. 9/2/11 (rarely 10-11/2/11); LI 30-31, gr 4045, branched dorsal
rays 11—-12 (eastern North Borneo; common)
........................................................................................................................................ - 0. ingeri new species
body marked by rows of spots which are usually distinct on the posterior half of

the bOody .ot e e e 26

c.f. 9/2/11; gr. 44-45; branched dorsal rays 10-11; three tubercles on snout
(some specimen with several small tubercies); 11 30-31 (this species may have a
median lateral banbd, see no. 15a) (central Borneo, River Bo, six specimens known)
.......... SR o M V-3 2 172 Popta
c.f. 11/2/13; gr. 26-34; branched dorsal rays 11-13; L. 32-33; snout entire (this
species may have very thin median lateral stripe, see no.14b) {(Sarawak, western :

North Borneo, common)

......................................................................................................................................... 0. sarawakensis new species
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SPECIES DESCRIPTIONS OF OSTEQCHILUS
The genus Osteochi/us, as now concieved, has 23 species with one species

dwnded into two subspecies. The genus is divided into seven species group, based

on relationships, as follows:

. microcephalus group, i$h two other spe‘cie_s; O. sal/sburyi and O.

b/achynotoptermdes

. waandersf group with three other species: 0. enneaporus O be//us and

O.pleurotaenia

. kaha/‘anensis'group, consists of one species and two subspecies: O. kahajanensis

kaha/anenS/s and.0. kaha, janensis ch/n/

. spflurus group with one other species: O. 7ngeri

L tri porus group with four other species: O. intermedius, O. sarawakensis; Q.

harrisoni, and O. pental ineatus ‘

. hasselti group with four other species: O. kappeni, O. /ini, O. repang, and O.

borneensis

. me/anop/euré group with two other species: 0. kal/abau, and O. schlegeli
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; %
Osteochilus microcephalus (Valeciennes)

Tl

Rohita microcephalus Valenciennes in Cuuier and Valenciennes, 1842: Vol. 16,
p.275; origlnai"'de§crietion' type locality: Bantam River, Java; Syntypes dry, mounted, 2
spec) RMNH 21 15 2116; 7 inches total length (glven by Valenciennes), 150.8 mm and
151.7 mm standard Iength {my measurement)

Rohita (Rohita) microcephalus Bleeker, 1860; Vol.2, p.173; description; locality:
Java (Tjikao), Sumatra {Lahat). ———- 21'863: Vol.3, p.66; description with color plate.

Rohita /Rahita} vittata Bleeker, 1860; Vol. 2, p.)178; description; locality: Java
{Batavia, Lebak, Buitenzorg, Tjikao, Parongkalong, Surabaya, Gempol), Sumatra
{Pangabuang, Padang, ~Solok‘,{2'Me"ninju, Lahat), Borneo (Bandjermassm, Pengaron, Pantianak).
----1863: Vol 3, p68; descnptlon with color plate ‘ )

- . Rohita brachynotopterus Bleeker, 1855: p.266; original description; type locality:
Sumatra (Lahat); holotype BMNH 1866.5.2.17 1, 80 mm total length (given by Bleeker),
66:6 mm standard Iength {my measurement)
| Rohita Roh/ta} brachynotopterus Bieeker, 1860*' %ol 2, p. 122; description.
——--1863: Vol 87. description with color plate. e

Osteochilus ('crocepha/us Gunther, 1868: Vol.7, p.43; description (from
" Bleeker's specimen). \ ,

" Osteochilus vittatus Gunther, 1863 (in part): Vol.7, p.44; description (from
Bleeker's specimen).

Osteochf/us brachynotopterus Gunther, 1868: Vol. 7, p.43; description (from
Bleeker's specimen) | o B | '

Osteochilus vittatus Weber and de Beaufort 1916 {in part): Vol.3, p.131;
descnpt»on locality: Sumatra (Djambi, Gunung Sahilan, Palembang), Borneo (Kapuas at
Pontianak). 7 _ ’ . '
Osteochilus brachy notopterus Weber and de Beaufort, 1916: \70[,,3, p.134;

description; locality: Sumatra (Taluk, Si—Djanjung).
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Osteoch/.'/us vittatus Smith, 1‘945 (in part): P. 216; diagnosis; locality: Chao Phya
River, Thailand. '
//-‘-‘ - l |
NomencW/' )
Valenciennes (Valenciennes, 1842) described O..microcephalus from 2 dry
.mdlwduals of about the same size.” Valenciennes did not indicate the presence of the
median Iateral stripe .or of ahy coloration in his orngmal descrlptlon (which presumably
had disappeared in the dry, mounted’ and vamshed specimens). . For this reason the
specimens'hIOOk similar to the type specimens of O. hasselti which are also dry
specimens (type specimens of 0. fasse/ti have a short dorsal fin which is similaf to
0. m/c;ocepha/us).v This fact is indit:ated»by Valenciennes in the beginning of the briginal
description: "l think | should place this specimen following the prévious one because it .
resembles in form but the head is smaller, the dorsat fin taller,' forked, and shorter”
‘(,translated from French). This is probably the reason why Weber & de Beaufort (1816)
placed Q. microcephalus as a junior synonym of O. hasselti. 0. microcephalus may or
may not have tubercles on the snout. Bleeker, Gunther, and Weber ‘and de Beaufort used
this variable character to separate the species. They recognized O.vittatus (ﬁon Cuv. &
Val} as a tuberculate form, and O. microcepha/&s an_d 0. brachynotopterus as a
non-tuberculate form. Bleeker did not see.the type specimen of 0. vittatus and uéed.
the original description. Valenciennés’s original description is tqb superficial to diagnose
the speciés and he calied O. vittatus as "Le RoHite a bandes" (=striped Rohite), (see i
discussion on O. vitiat&s page 185). Bleeker mistook 0. 'microcepha/us to be 0. vittatus
but éti!l recognized O. n;}icrocepha/us as the non~-tuberculate speciés. ‘Bleeker '(1855)
described O. brachynotqpterus from a specimen with 10 branched dorsal rays
(0. microcephalus usually has 11-13 branched darsal rays and all Bleéker’s.sbeciméns
of 0. microcephalus have 13 branched dorsal rays); The type specimens of
0. microcephalus that | examined have three distiﬁct tubercles at the front of the snout

and other characteristics agree with what many ichthyologists recognized as 0. vittatus.

éi
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Valenciennes's typ‘e‘specime‘;n of 0. vittatus has 14 branched rays and it was
indicated by Valenciennes that it has 9 brown stripes. For fhis‘ reason | believe that
Bleeker's O. vittatus is not conspecific with Valencienne.s’s species and therefore, |
regard Bleeker's O. vittatus as a junior sy;ﬁohyme of O. rﬁicrocepha/us. Many specimens
of this species which | examined have 10 branched dorsal rays; therefore, | also

consider O. brachynotopteus to be a junior synonym of O. microcephalus

Diagnosis

D. Iv, 10—135 L 32-33; cf. 11/2/13;tp. 16; gr. 27-35

O. migrocephalus usually has one-or three or no tubercles on the snout and a
medianv Ioﬁgitudinal stripe extending from the gill opening to the end of the caudal

__ peduncle. ““ '

O.microcephalus shares some\\\characters with O waandersi and 0. enheaporus
such as a median longitudinal stripe and tubercles on thé snout. The latter two species
Have high g'ill raker counts (40—-60), bvut 0. microcephalus has only 27-35 gill rakers. ‘
The mduth.i§ subinferior in O. microcephalus but bconspicuéusly infefior in O. waandersi

. . W
\\\ and O. enneaporus, and also the latter two species have a more slender body.

s

\Q@scription )
7Body oblong, slightly compressed, depth 276-370 {(mean=345) (in thousandths ~ °
| of standard length). Head 210-240 (-'meaﬁ=225); eye 48-65 (mean=56). Snout 73-88 |
(mean=81), with th}ee tvubercles. in the fronf {(may be one tubercle or none), the middle
one the largest and lateral one small or rudimentary; shout jonger than eye diameter,

* shorter than interorbital space, about equal to the postorbital part of the head.

Interorbital space convex 107-128 (mean=119). Mouth subinferior, two pairs of well

develbbed barbels; maxillar bels about equal to eye diameter, rostral barbels shorter
than the maxillary ones. Ventral surface of upper lip consists of well developed, s
moderately long, undivided costae. Predorsal length 406—479‘(mean=439),‘-6rigin of

dorsal fin opposite 9th—10th scale of lateral line before mid—point between tip of snout
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and céuqal base and also before pelvié fin insertion. Dorsal fin short but variabie in
height, last simple dorsal ray variably produced, 268-4389 (mean=292), and the base of
dorsal fin 274-305 (mean=292); the insertion of the dorsal fin opposite 20th-22nd
scale of lateral line, number of scales ffom insertioh of the dorsal fin to vertical from
anal fin origin varies from one to two. Tip of pectoralrfin- not reaching pelvic fin -
insertion, opposite 9th—-20th scale of lateral line. Prepelvic length 485-524 ‘
(mean=498); pelvic fin insertion opposite 11th—12th scale of lateral line. Preanal length
751-816 (mean=763), anal fin concave, third simple ray rather weak; anal fin origin
opposite 21st-23rd scale of laterai line. C‘audal fin deeply forked, its lobes more or .
less acute, upper lobe slightly longer than the lower lobe. Length of caudal pedyricle
149’~187 (mean= 1655; Jeast depth of caudal peduncle 119-146 (mean= 135), less than
half of heéd_ lvengtvh, and surrounded by 16 scales rows. Scales with nearly parallel
longitudinal radii, predorsal scales 10; circumferential scale 11/2/13; tr‘éﬁ\sverse scales .
(to the base -of pelvic fin) 5,5/1/4.5. Lateral line scales 31-34, with two additional pored
: scalés on caudal base. Lateral line somewhat straight but slightly curyd upward |
Lanterjor|y, its scales with simple tubes. Gill rakers on the first gill ér h 27-35 (may
féac_h 40 in specimens over 130 mm long SL)
. Preserved specimens are dusky on the upper two~-fifths of the side; the dorsal
part ‘of head and Back are darker’thrar‘w the rest of the boayA A median lateral stripe
extends f"rom the gill openirigr to the end of the caudal peduncvle, which may become
more or léss _de‘fined as the‘vfish enters different kinds of envifonme’nts (as observed in
aquarium specimens), and may disappear when the fishbdies. Live épecimen‘s are
greyish-silver with pink dr- red fins, dofsal and caudal fins with melanin pigment on.the
membrane. '
Distribution - ' g .
0. microcephalus is one of the most common species of Osteochilus and has a
wide distkibutionz northern Thailand extendihg south thr0ugh‘ the Peninsula, Sumatra, Java,

and Borneo. It also common in northeastern parts of Thailand, Mekong Basin, Laos, and



- Cambodia and probably S.Vietnam.

Habitat
0. ‘m/'croclepha/us occurs in a widfa variety of habitats but it is usually found at
low elevations in large turbid rivers. The rapid parts of rivers preferred. \\ |
: N
Material examined ‘ * ' \
(276 specimens 50.0- 140.0 mm standard length) - .
" Syntypes: RMNH 2115 (150.8 mm) Bantam River, Java \
RMNH 2116 (151.7 mm) Same data E : \

Other specimen:
BMNH 1866.52.171 (166.6 mm, type of

O. brachynotopterus Sumatra (Lahat)

Borneo:  BMNH 1892.16.7.27 (1 spec) Bafam River, Sarawak
FMNH 62998 (1 spec.) Niah River, Sarawak, 4th Div. |
FMNH 68847 (1 spce.) Sunéai Tangap, Sarawak, 4th Div.
'FMNH 68848 (1 spec) Sungai, Subis,-Sarawak, 4th Div.
FMNH'6Q877 (2 spec.) Sakaloh, Niah, Sarawak 7
FMNH 63000 (1 spec) Niah R. at Pk. Lobang, Sarawak

4th Div. ; . A
FMNH 68763 (1 spec) Sungai Subis, Sarawak 4th Div.
FMNH 68846 (2 spec.)VSokakanh, Niah, Sarawak.
© 4th Div. " |
FMNH 68848 (1 spec.) Niah, Sarawak, 4th Div,
MHNP 85-177-44-9 (2 spec) no specific locality
KCTR 76-16 (3 spec.) Sungai Tékam, small forest

streams where it enters the right side of the



Kapuas main stream about two km upstream from
Sanggau

KCTR 76-27 (2 spec) Rbcky channel in mainstream of
Sungai Pinoh, 37 km S. of Naraglhoh

KCTR 76-29 (3 spec.) Rocky chanr;:I in main stream of
Sungai Pinoh at N;nga Saian, 45 km south o}f
Nar_xggapinoh

KCTR 76-31 (5 spec.) Bar in mouth of Sungai Malawi
at Sintang

KCTR 76-37 (8 spec.) Small forested stream, where it
flows into Sungai Mandai, 2-3 km upstream from its
confluence with Kapuas mainstream

RMINH 23‘3688 (1 spec) Bandjermassin

RMINH 7963 (3 spec.) Sintang

ZMA 116.070 (1 spec.) no specific locality

ZMA 116.072 (1 spec.) Sintang

'ZMA 116.073 (5 s;;ecﬁ) Poetoes Sibau

Indochina: MHNP 85-~177-44-13 (1 spec.) Al}\pam {Vietham)
MHNP 85-177-44-12 (1 spec.) Tonk:n '
MHNP 85-177-5-1 (1 spec.) Cochinchina
UMMZ 181152 (1 spec) Tributaz."y from east Tonle Sap
 River, 15 km NW of Pnhom Penh, Cambodia

Malaysia (continental): '
 “BMINH 1922.5.19.64-66 (3 spec) Tahan River
N_MS 1894 (1 spec) Sadili River, Johore
NMS 820 {1 spec.) Ulu Jelei, Pahang
NMS 623 (1 spec.) Kuala Tahan, Pahang '

33



NMS 624 (2 spec.) Kuala Tahan, Pahang
NMS 1897 (2 spec.) no specifi;; focality

(mixed with two spec. of 0. waandersi

Sumatra: AMNH 9505 (1 spec.) Djambi

RMNH 5011 (2 spec) Sockadana
RMNH 26810 (3 spec.) Sockadana
‘UMMZ 155575 (3 spec.) Singkarak
UMMZ 155576 (1 spec.) Moesi River, Palembang
ZMA 116.090 (2 spec.) Talock
ZMA 116.089 (1 spec) Sidjoengdjoeng
ZMA 116.091 {1 spec) no specefnc locality .
ZMA 116.097 (16 spec.) Batang Hari River at Djambl
ZMA 116.064 (1 spec.) Gunung Sahilan

" ZMA 116.066 (2 spec.) Palembang
ZMA 116.065 (1 spec.) Palembang

Thalland ANSP 58046-48 (3 spec) Chiengmai
ANSP 58051 (1 spec) Chiengmai
ANSP 58049 (1 spec) Chiengmai
ANSP 97249 (2 spec) Kemarat
ANSP 87248 (5 spec) Bangkok
FMNH 50812 (3 spec.) Kam Pang Pet
MHNP 85-177-44-4 (2 spec) no specific locality
NMNH 108055 (1 spec) Bangkok .
NMNH- 108044 {1 spec.) Chao Phya River at Bangsai
NMS 687.(1 spec) Chong Mek, Pibumangsaharn, Ubol
UumMmZ 201082 {1 spec.) Mun River at Ban Dan, Ubol
UMMZ 201084 (1 spec) Mun River at Ban Dan, Ubol



UMMZ 201089 (4 spec.) Mun River 13 km downstream
ferm Ubol )
UMMZ 201090 (2 s'p\ec‘) Huay Kwang, 0.3 km from
. Mun River
UMMZ 201088 (1 spec.) Mun River, 1 km upstream
from Ubol ‘
UMMZ 201081 (‘1 spec.) Creek at Ban Tha Mai, Ubol
UMMZ 201087 (6 spec) Huay Phai, Ubol
UMMZ 201085 (1 spec) Mun River at Ban Dan, Ubol
UMMZ 201083 {1 spec.) North shore of Mun River at
Ubol
. UMMZ 182884 (1 spec.) Nam Pong River at [\longwai
UMMZ 195467 (b spec.) Mekong River, 10 km upstream
from Nong Khai
ummz 59275 {6 spec.) Meklong River at Rajburi
UMMZ 195678 (12 spec) Market at Ubol ;
UMMZ 195865 (1 spec.) Meklong River at Ban Pong
UVIMZ 195603 (1 spec.) Mekong R.ivér, 6 km upstream
from Nakorn P'anom
UMMZ 185086 (1 spec.) Chao Phya River, flood water
20 km north of Nakorn Sawan _
UMMZ 195712 (7 spec) Mun River, 5 km downstream
from Ubol
NiFt (uncataiogued, 3 sp;ec.) Cheingmai
N’IFI. (unca.talogbued; 14 spec) Mekong River at
Nong Khai

NIFI {uncatalogued, 24 spec) Mun River at Ubol

NIFI (uncatalogued, 18 spec) Sri Sawat, Kwai Yai - —

!

River
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‘ NIFI {uncatalogued

NIF! {uncatalogued
Rajburi

NIFi (uncatalogued
Nakorn sawan

NIFI {uncatalogued

Ayuthya

. 15 spec.) Pattani River at Yala

. 17 spec.) Meklong River at
. 14 spec) Chao Phya River at
AN

. 5 spec.) Chao Phya River at

36
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Table 1 Proportional measurements of O. microcephalus Imeasurements expressed as

thousandth of standard length)

Characters

Depth

Head

Eye

Snout

Interorbital space
Base of dorsal fin
Fourth simple dorsal ray
Predorsal length
Prepeivic length
Preanal length

Third simple anal ray
‘Pectoral fin length
Pelvic fin length

Depth of caudal peduncie

Length of caudal peduncle

Lateral line scales
Predorsal scales
Circumferential scalés
Transverse scales {to
the base of pelvic fin)

“Circumpeduncular scales

oA

type

365
219
48
86
124
334
284
422
501
756
245
243
222
135
114
32

10
11/2/13

55/1/45
16

ot

mean

350
225

56

81

119
289
292
439
498
763
219
219
222
135
164
325
10.2
11/2/13

55/1/4.5
16

o

her specimens

_ SD.(n=274)

237
15.2
75
5.8
10.2
15.4
289
204
228
12.8
108
99
1.8
7.9
12.7
08
07



Dorsal branched rays
Pectoral rays

Gill rakers

Ma;xillary barbel

Rostral barbel

13
16
38
90
41

11.9
14.8
30.0
58
32

38

0.5
0.4
6.2
7.2
75
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Osteoghilus Salsbury Nighola and Pope

Osteochrlus sal shuryr Nichols and Pope 1927 p 348, ftig 18, ongmal dscoption,
type locality. Nodoa, Hanan. holotype AMNH 837 1, 85mm standar d length { given by
Nichols and Pope), 837 mm {my measur ement)

Osteochilus baramense Koller, 1927 p 30, Haman (not seen)

Osteochdlus salstwrye Nichols and Pope 1943 p67. tig descriphion tocality

Kwangtung and Hainan

Nomenclature’

Osteochilus salsbury s was described by Nichole and Pope in 1927 and
Osteochilus baramense was described by Kolier in the same year, the specimens also
from Hainan. Nichols and Pope {194 3) considered Koller's species to be a junior
synonym of 0. sal/sbury:/. | have not seen either type specimen nor the publication ot
Koller {1927), but | agree with Nichols and Pope that there is only one species of

Osteochilus on Hainan island.

Diapgnosis
D IV,11 (rarely 10); 11 30-32; cf. 11/2/13, cp. 16
) : Psteochilus salsburyi has no tubercles on the snout, and has a short dorsal fin
‘(usb”&ﬁﬂ branched rays). A median lateral stripe is usually present in young specimens
and traces of it can be seen in some adults on the posterior part of the body.
O. salsburyi is very similar to O. microcephalus, but the latter species hﬁ:one or
three tubercles on the snout, and a distinct median lateral stripe extends from the ‘head

to the end of the caudal peduncle.
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Description

Body oblong, and slightly compressed; depth 291-368(mean=323) (in thousandth -

of standard length). Head 220-233 (mean=227), eye 48-54 (mean=51), large fish with
relatively small e;le. Snout 67-91 (mean=280); entire, without tubercles or pores; loﬁger
than eye diameter, éhorter}han interorbital space, u.sually shorter than the postorbital

" part of the head. Interorbital 'space slightly COn\)ex{ 111-123 (mean=114). Mouth
subinferior, two pairs of wall déveloped barbels; maxiilary barbels longer than eye
diameter, 'rostral barbels usually shorter than the maxillary‘ones, Ventral surface of
upper lip consists of well developed, moderately Iong, undivided costae. Predorsal
length 411-432 {mean=427); origin of dorsal fin opp6site 9th scale of lateral line,

before mid-point between tip of snout and caudal base and also before the pelvic fin

insertion. Dorsal fin short with normal height, its fourth simple ray shorter than the-base

of dorsal fin, the length of fourth simp;_le ray 230-242 (mean=238), and he base of A
dorsal fin 241-289 (mean=261); branched dorsal rays 11-12 (usually 11). The insertion
of the dorsal fin opposite 18th- 19th scale of lateral line, number of scales from
insertion of the dorsal fin t;o vertical from anal fin origin varies from three to four. Tip
of pectoral fin ﬁot reaching the pelvic fin insertion, usudlly opposite 8th-9th scale of
lateral line. Prepellvic length 481-519 (mean=5086): pelvic “ir insertion opposité 11th
(rarely 10th) scale of lateral line. Preana & ~th 731 782 {mear=762);.anal fin concave,
third simple ray rather weak; -anal fin origin oppcsite 2 1st—22nd scale of lateral line.
Caudal fin deeply forked. Its\lpbes.more 5r less sCute uppe}- fobe slightly Ivong,ef than
the lower Iobe. Length of céudal peduncie 7-141 (mean=123); least depth of caudal
peduncle 132—-142 (mean=137), surrounded uy '6 scaie rows. Scales-with parallel radii
in the central part ar_ld fédiating laterally; predorsai scales 9~10;jcir2:umfereniial scales
11/2/13, transverse scales (to ‘the base of pe|vi:c fin) 5.1/1/4.5. Lateral line scale
31-32, with‘ltwo additional pored séales on caudal base. Lateral line. somewhat straight
but slightly curved up svard anteriorly; its scales with simple tubes. Gill rakeﬁs on the first

gill arch 28-34.
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Preserved specimens are dark brown, and the dorsal part of head and back are
darker than the lower part of the body. Body with plain uniform coloration, except that
youhg specimens have a median lateral stripe which is distinct on the posterior half of A

the body and disappears in adults. All fins are plain. <

Distribution
"
0. sa/sb?)ryi is restricted to southern China to the province.of-Kwangtung and to

Hainan Island; it probably occurs in N.  Vietnam.

Habitat

Unknown

Material Examined (193 specimens, 54.3 mm-130.5mm standard length)
Holotype: AMNH 837 1; Nodoa Hainan; Kwangtung Prov.
Other specimens: ] E
AMNH 17745: (1 spec.), Kwangtung, near Caﬁton
-AMNH 10613 (1\‘spec.), Nodoa, Hainan )
AMNH 10624: (12 spec), Nodoa, Hainan
AMNH 10605: (40 spec), Nodoa, Hainan |
AMNH 10604%(35 spec), Nodoa, Hainan \
AMNH 10617: (14 spec), Nodoa, Hainan
AMNH 10618 (18 spec), Nodoa, Hainan
AMNH' 10604 (22 spec.), no locality ’ T
AMNH 10608: (43 spec.), Nodoa, Hainan
NMNH 14861 (1 spec.), Nar;ning, Kwangsi
CAS 31763; (3 spec), China
, »CAS 31791: (1 spec), China
'CAS 31792: (1 spec), China
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Table 2 Proportional measurements of O. sa/sburyi (measurements expressed as

v thousandth of standard length)

Characters ' ' type other specimens
mean SD.n=192)

Depth Q | » o 341 323 ' 21.0.
Head' = ’ - 226 227 5.2
Ee 54 - By | 3.0
Snout ( 81 - 80 6.3
interorbital space o 114 137 37
Base of dorsal fin 370 261 | 126
Fourth simple dorsal ray 260 238_ B | 5.0
Predorsal length a . ‘ 427 73
Prepslvic length o : 506 ‘- 9.1 |

- Preanal length ' 762 . 17.5
Third simple anal ray‘ : - 195 190 ; 47 B
Pectoral fin length ' 216 210 ’ 8.2
Pelvic fin length | 203 201 5.4
Depth.of-caudal peduncle .~ | 142 137 37
Length of caudallpedunéle ' 146 129 ’ 8.1
Lateral line scales , : | - 31 312
Predors§l scf\allés : .10 99

~ Circumferentfal scales 11/2/13 11/2/13

Transverse scales (to : ‘ ) o

the base of pelvic fin) . 5.5/-1/4.5 55/1/45

Circumpeduncular scales .' 16 16



Dorsalbb.ranched rays
Pectoral rays '

Gill rakérs |
(!j\ﬂaxillary barbel

Rostral barbel

1
15
28
70
31

14.4

314

55

25

44

0.3
0.9
2.4
4.9
38



.. 1 3 Osteochilus salshury i Nichols & Pope
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Osteochilus [/rachynotoptero/des Chevey

N/
Osteochilus brachynotoggeroides Chevey, 1834: 'p34—35,' original description (in

French). type locality: Lake Kontum, Vietnam; no type specimen.

, Noumehclature
‘Chevey (1934) described and illustrated O. brachynotoptem/des from specimens
indicated in his paper as "13 cm. 50, and 14 cm. 50 This'means he had two specimens,
135 and 14.5 cm. but | have failed to locate any of his specimens (they do not exist in
either Vietnam or France). There is a single specimen in the British Museum no. BMNH
1933.8.19.30, labeled as OSteocﬁ//t)s sp., Kontum, Annam; Delacéur—Lowe; no collecting
date;‘ this specimen fits Chevey;s description well. Since the specimen Was catalbged in
the British Museum in 1933, one year before Chevey's publiéaﬁon and was collected
. from the same locality there is a strong possibility that this fish came from the
collection of Chevey Therefore, at this time, the specnmen BMNH 1933.8.19.30 is the

‘only known speamen of this specnes

biagnosis _

D. IV,10; Il 33-34; c.f. 9/2/11; cp. 16 |

0. brachynotoptem/des is 5|m|Iar to 0. sa/sbury/ but has a longer and more
slender body. The dorsal fin has only 10 branched rays (usually 1 1 in O. sa/sbury/)
curcumfsren’nal scale.9/2/11 (1 1/2/13 in O. salsburyi), lateral line scales 33—34 (31 in

Q. salsburyi), andbbody plain.

" Description ,
~ Body oblong, slender and slightly compressed, depth 282 (in thousandths of
standard length). Head 214; eye 53, snout 78; rio tubercles; $nout longer than eye

diameter, shorter than interorbital space, about equal to the postorbital part,of the head.
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ln;erorbital space convex, 116. Mouth subinferior, two pairs of well developed barbets;
maxillary barbels about equal to eye diameter, rostral barbels shorter than the maxillary
ones. Ventral surface of upper lip consists of well developed moderately long undivided
costae. Predorsal length 4289; origin of dorsal fin oppdsite 11th s;cale of lateral line
before mid—point between tip of snout and caudal base and also before pelvic fin
insertion. Dorsal fin small and short, its fourth simple ray 236, and the base of dorsal
fin opposite 18 th scale of lateral line, number of scales from posterior base of dorsal
fin to vertical from anal fin origin is 5. Tip of pectoral fin ﬁot reaéhing pelvic fin
insertion, opposite 12th scale of lateral line. Prepelvic length 532; pelvic fin insertion
opposite 14th scale of lateral iine. Preanal length 789, anal fin concave third simple ray
rather weak; anal fin drigin opposite 23 rd scale of lateral line. Caudal fin forked, its
lobes more or less acute, upper lobe slightly longer thah the lower lobe. Length of
caudal peduncie 148; leaét depth of caudal peduncle 139, less than half of head length,
and surrounded by 16 scale rows. Scales with near‘ly parallel Iongitydi‘nal radii, predorsal
scales 10; circumferential scales 9/2/1 1;'transvérse .scale;s 45/1/35 (to the base of
pelvic fin), lateral line scales 34, with two additional pored scales on caudal base. Lateral
line somewhat straight but slightly éurved upward anteriorly,' its scales with simple tube
Gill rakers on the first gill arch 31. |

The specimén observed is very old and was not well preserved. It has plain

yellowish coloration. According to Chevey's original descriptvipn the back is greenish

brown,.yellowiéh—white below and a black spot on caudal penducle. The fins are all

plain.

] Distribqtion _ ‘
' Probably an e‘h\demic species of Lake Kontum, province of Pleiky, Habitat
According to Chevey (1934), Lake Kontum waé formed in a crater of an extinct
‘volcano at an altitude of 500 m above sea level. The greatest depth of ‘this lake is 25 m.
Oligochetes and insect lar\)ae are abundant. Only three species of fish exist in the lake

and two of them are endemic (chevy, 1934).



Material Examined (1 specimen, 104.3 mm in standard length)

BMNH 1933.8.19.30 (1-spec) Kontum, Vietnam.

a8
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Table 3 Proportional Measurements of O.brachynotopteroides imeasurements expressed

4
as thousandths of standard length)

Characters ' ; Measurements
Standard length (mm) . ‘ 1043
Depth - 282
Héad ' ‘ 214

_Eye | _ 53
Snout 79
Interorbital | | 116
Base of dorsal fin ' - 2186
Fourth.simpie dorsal ray ' 236

. Predorsal length | '429
Prepelvic length ‘ , ' ‘32.
Preanal length T : . ‘ 789
Anal fin height , : - 213
Pelvic fin length o - - 200

. Pectoral fin length o ' 218

Depth’of caudal peduncle v B _ 139
Length of ‘caudal penduncle ‘ ‘ 150
Lateral line scales § 34

. Predorsal scales . ' 10

" Circumferential scales ‘ 9/1/11
Transverse scales \ ' . ~-45/1/35

Circumpeduncular scales

16
Dorsal branched rays 15&



Pectoral rays
Gill rakers
Maxillary barbels

Rostral barbels

13
31
35
21
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Rohita waandersi Bleeker, 1852 p.733; original description, type locality:
Toboali, Banka; holotype: BMNH 1866 5.2.169, 198 mm total length (given by Bleeker),
150.4 mm standard length {my measurement).

Rohita (Rohita] waandersi Bleeker, 1860: vol2, p.166; description.... 1863: vol.3,
p.63;>.description with color plate (refers to the same specimen as in original description)

0. waandersi Gunther, 1868 vol7, p.43; description (same specimen as Bleeker)

O.waandersi Weber and de Beaufor: 1916: vol 3, p.136; description (after
Bleeker). |

O. vittatus Weber and de Beaufort, 1916 (in part): vol 3, p.131; description;
locality: Sumatra; Lake Sinkarah, Si—-Djundjung, Solok - iSornec: Mendalan River.

0. vittatus Smith, 1945 (in part) p. 216, plt. 6.

Nomenclature

Bleeker described Osteochilus waandersi in 1852 Vfrom a single specimen.
Bleeker's type specCimen is quite peculiar in having circumfefential scales 13/2/13 which
are ébnormal from the usual specimens which have 11/2/13 scales (the type specimen is
the only specimen of this species | have seer which has the former number of
circumferer;tial scales). Later i - ~gists always identified specimens of this species
as O. microcephf/us because mferential scale number did not fit Bieeker's
original desdri;';:ion and 0. waanuei si has a median lateral si-+» svimilar to those of -
O. microcephal us 6r 0. vittatus (non Valenciennes). Most i—é}%’h\yologists (after Bleeker's
time such as Popta, Weber & de Beaufort, Fowler, Voltz/,,sﬁwith, etc) did not recognize
that 0. waandersi has a stripe that extends to the\, ,er),a»v‘éf, ’the mid-caudal rays while in
0. microcephlus the stripe exteﬁds to the end Qf‘ caudal peduncle ({they thought that this
was wvariation within one species). | have examirﬁed thég\a two forms carefully from a

large number of specimens and | believe they are different species as stated further in
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the diagnosis

Diagnosis
D IV, 12-13; 11 32-33; of 11/2/13; cp. 16, gr. 40 60
" 0. waandersi has one or three tubercles on the snout, if three, the middle one is
the largest. A distinct median lateral stripe on the body extends from the posterior
border of the eye ( or gill opening) to the end of caudal fin.

O. waandersi is very similar to O. enneaporus by sharing many characters such
as. median lateral stripe, nferior mouth, number of scales, and number of branched
dorsal rays. O. waandersi differs from 0. enneaporus by having lighter pigment on the
body (almost white on the bottom half). The median lateral ;tripe extends to the end of
the caudal fin rays, while in O. enneaporus the stripe extends only to the end of the
caudal peduncle. The third simple anal ray is shorter than the pectorat‘ and pelvic-fins in
O. waandersi, but longer ir, O. enneaporus.

O.waandersf also shares some characters such as median lateral stripe and
tubercles on the snout with 0. microcephalus . However, O. microcephalus has fewer
gill rakers (not more than 3% vs 40-60 in O. waandersi), and the stripe is extended to

only the end of the caudal peduncle.

Deécription

Body oblong, slender, and slightly compressed; depth 299-334 (mean=308) in
thousandths of standard length). Head 218-241 (mean=227); eye 43-60 (mean=51),
large fish with relatively small eye. Snout 78—~ 101 (mean=9 1); usually with three pointed
tubercies at the front, the middie one the largest and lateral ones small or rudimenta‘ry.
S‘ome specimens have only one tubercie at the tip of the snout or ail may be absent in
young specimens. Snout longer than eye diémeter,»ébout equal to or shorteyu";than
Jinterorbital space, usually longer tha the‘p;;orbitél part of the head. Interorbital spac‘e‘v\
slightly convex, 97-122 (mean= 1)7'1). Mouth conépicQQusly;infe_rior;, tkv'vo, pafrg of well |

developed barbels; maxillary barbels longer than eye diameter, rostral barbels usually



shorter than the maxaillary ones Ventral surface of upper bp consists ot wall devetoped
fong costas, some of whuch are dvided inte two unequal portions  Praedorsal length
398 442 (mean=427), ongin of dorsal fin opposite 9th scale of lateral ine, betore

midd- point between tp of snout and caudal base and also before the pelvic fininsartion
Dorsal fin short with normal height, its tourth simple ray usually shorter (it may be i;b()ut
equal to or a hittle longer) than the base of the dorsal tin, the length of the fourth simple
ray 243-270 {mean=261), and the base of dorsal fin 261- 306 (mean- 270). branched
dorsal rays 12-13. The insertion of the dorsal fin opposite 19th -20th scale of lateral
Ine. number of scales from nsertion of the dorsal fin to vertical from the ongin of the
anal fin varies from two to three Tip of pectoral fin not reaching the pelvic fin
msertion. usually opposite 9th- 10th scale ot lateral ine Prepelvic length 469-517
(mean=488). pelvic fin insertion opposite 1 1th- 12th scale ot lateral line Preanal length
708~ 763 (mean=737), anal fin concave. third simple ray rather weak. anal fin origin
opposite 2 1st-23rd scale of lateral line. Caudal fin deeply torked. Its lobe more or less
acute, upper lobe slightly longer than the lowser lobe Length of caudal peduncle

124~ 159 (mean= 140); least depth of caudal peduncle 113~ 136 (mean=122) usually
apout equal to half of head length, and surrounded by 16 scale rows Scales with nearly
parallel longitudinal radii, predorsal scales usually 10 (rarely 11}, circumferential scales
11/2/13 and transverse scales (to the base of pelvic fin) 55/1/45. Lateral line scales
32-33, with two additional scales on the caudal base. Lateral line somewhat stra:ght but
slightly curved upward anteriorly, its scales with simple tubes  Gill rakers on the first gill
arch 40-60.

~

Preserved speciméns are dusky on the upper two-fifths of the side, the dorsal

‘ S
part of the head and back are darker; the lower half of body whitish. f ‘gsedian

longitudinal stripe on the body extends from the head to the end of the caudal rays. All

fins are pinkish during life but hyaline in preserved specimens.
{



55

Distribution

-

Osteochilus waandersi ranges from central Thailand to Malay Peninsula, Sumatra,
&
Java, and western Borneo.

Habitat
Forest streams and rivers with fast moving water swift current, water may be _

oo

"clear or turbid.

Material Examined (123 specimens 58.5—2@4..8 mm standard length)
Holotype: BMNH 1866.5.2.169, Tobali Province, Banka

Other specimens:

Borneo: BMNH 1881.321.11-12 (1 spec) Sarawak
" RMINH 2596 (2 spec) no speéifié locality | .
ZMA 116.07'1 (1 spec.) Mendalam River
R ~ KCTR 76-36 (1 sbec.) Kapuas River, 6 km ,‘
‘west of Putussibau ‘
KCTR 76-6 (7 spec.) Sﬁngai Pal:iehpng,
low-lying hill stream, tfibuiary of
\ Sangai Mempawah, 48 km NNW from

Pontianak.

Biliton Island: ZMA 116.075 (3 spec.) no specific

locality

Malaysia AMNH 13820 (1 spec.) ho specific locality
BMNH 1922.5.19.59-63 (5 spec) Tahan

River



il
BMNH 1931.8.21.16 (1 spec) River Jelai,
Kuala Pilak, Negri Sembilan
BMNH 1932.5.19.15-16 (3 spec.) Tahan
" River Pahan "
g 7‘%};;{

BMNH 1960.3.8.13 (1 spec) Chegar Sirch,
| Tehan River, Pahang |

l:AS 36366 (1. spec.) no specmc Iocalnty

CAS 34702 8 spec) Johore

CAS 34703 {1 spec) no specific Iocahty
NMNH 101228 (_1 spec.) Mawai Region, Johore

ZMA 116.076

e, Bukit Merah
A %
'NMS 2309 (3 'Sbec) Sungai Tembeling,
Kuala Tahan, Pahang
NMS 188839 (1 spec} Bukit Merah Reservior,
Perak . ' |
- NMS 1894 (3 spec.) Sedili River, Johore

Sumatra: RMNH. 26904 (1 spec) Deli

RMNH 29969 {5 spec) Sockadana

RMNH 5b09 (4 spec.) Sockadana

- RMNH 5010 (4 spec.) Sockadana

ZMA 116.067 (2 spec) Lake of Singkrah
ZMA 116.068 (1 spec) River at Solok
ZMA 116.069 (2 spec) Sidjoeungdjo;ng
ZMA 1 16.077 (5 spec.) Patang Pangion, and

"Patang Sario

- Thailand: ANSP 85835 (2-spec.) Khao Phanom Bencha

ANSP 76840 (1 spec) Waterfall at Trang
ANSP 87833 (1 spec.) Old. Cheing Sen,



/, [N

\* [ N

N. Siam

BMNH 1934 12 18.16 (1 spec) Chanthaburi

NMNH 108054 (1 spec.) Pakjong, head water
of Manam Mun.

NMNH 10:%%55 “(2 spec.) Chanthabun River,
southéast Thailand

NMNH 103256 (1 spec) Klong Chawang near
‘Kao Nong, Bandon

~ NMNH 109785 (1 spec) Mekong River

NMINH ]\91528 (1 spec) no specific locality

NIFi (uné\atalogued) (5 spec) Kanjanburi

' NlFl (uncatalogued) {3 spec.) Kanjanaburi (

NIFI {uncatalogued) {10 spec.) Surathani

‘NIF! {uncatalogued) (5 spec.) Chumporn

" NIFI (uncatalogued) (8 spec.)’yKa\o Saming

" River, Trad » s

NIFI {uncatalogued} (9 spec.) Punnang Star,

Yala.

57
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Table 4 Proportional measurements of 0. waanders/ (measurements expressed as

thousandth of standard lengthj

Characters

Depth
Head
Eye |
Snout
Interorbital space .
Base of dorsal fin
Fourth simple dorsal ray ’
_ Preddrsal length
Prepelvic length
Préanal length

Third simple anal ray
" Pectoral fin length
Pelvic fin length -
Dep‘fh(of 'cauda.l peduncie
| Lenéth of caudal péduncle
Laterat line scalesv
Predorsal scale.s
Circumferential scales
Transverse scales (to

the base of pelvic fin)

Circumpeduncular scales

type

334

- 237
55
10\0

118

289
243
425
485
739
184
178
1204
136
125

.32

11

. 13/2/13

65/1/45
16

,.\’v;‘\

other specimens

mean

308
227
51

91

IRER
270
261
427
489
737
199
201
205
122

140

32.3

102

11/2/13

55/1/45

16

SD(n=122)

185
10.4
6.3
7.4
8.1
210
10.3
- 180
. 14.9
17.2
9.7
11.2
7.6
7.8
13.1
0.4
04



Dorsai branched rays
Pectoral rays

Gill rakers

Maxillary barbel

Rostral barbel

12

15
41
28
25

124

16.2

470
47 9.2
33

59

.05

0.6
53

57
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Osteochilus enneaporus {Bleeker)

Rbh/’ta enneaporos Bleeker, 1852: p. 596; original taggcription; type locality:
Padang, Sumatra; holotype BMNH 1866.5.2.172, 191.8 mm standard length ( my
measurement) 7

Rihita (rohita) enneaporos Bleeker, 1860: vol 2, p.184; description ... 1863:
Vol3, P.70; description (with color plate). . | ‘

Osteochilus vittatus Gunther (in part) 1868: vol.7, p.‘44; plaged the species as a
junior synonym of O. vittatus

Osteochilus vittatoides Popta, 18904 p195; original description; type locality:
Howang River; head water of Mahakam, Borneo; syntypes (9 spec), 83— 116 mm total
length (given bvaopta), 80.5-89.2 mm standard iength (my measurement). ... 1906: p94,
fig: 20; description, locality: Kajan River, eastern Borneo.

Osteochilus vittatus Weber & de Beaufort (in part) 1816: vol 3; p.131; placed the
species as a junior synonym of 0. vittatus. '

*Osteochilus scapularis Fowler, 1939: p68, fig. 17-18; original description; type
locality: waterfall /at Trang, S. Thailand; holotype ANSP 68505, 138 mm total length
(given by Fowler) 97.1 rﬁm standard length {my measurement).

Osteochilus scapularis Smith, 1945: p213; description (after FoWIer).

Nomenclature

| Osteoch//us enneaporus was described by Bleeker (1852) on the basus of a single
specimen. nw1868 Gunther consndered the species a Junlor synonym of 0. wttatus
{none Cur.&'Val.) because they have a similar median lateral stripe. Pota described

O.‘ vittatoides in 19_04 from ez;stern Borneo; this différs from O. enneaporus by not
having tubercles on the snout (this may be only a geographic variént; eastern.Borneo is

quite isolated from the rest of the faunal. Weber and de Beaufort (1916) considered

both 0. enneaporus andy0. vittatoides to be junior synonyms of O. vittatus (non
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Valenciennes). He probabty'did not see the types of the three spécies since he stated:
“The above description is in accordance with that of Bleeker given for Rohita vittatus."
My examination of the type specimens of these species and few other specimens of

O. eneaporus strongly suggests that O.eneaporus is a valid species.

Diagnosis
D. IV,11-13, 11 31-32; cf. 11/2/13; cp. 16; gr. 40-60
’ enneaporus has either one or three tubercles on the snout (if three the middle
one is the largest). There is a median lateral stripé along side of the body which is
usually distinct on posterior half of the body. Body covered with darked melanin
pigment. -

O. enneaporus is very closely rglated to O. waandersi and shares characters sucH
as: median lateral stripe, cohspicuously inferior mouth, number of scales, and numbér of
bra}xched dorsal rays. 0. enneaporus differs from O. waande: si by having darker body
coldrati'oﬁ (usually very dark on the anterior and'dorsal part o;‘ the body) and a rather
blunt (truncate) snout \{vhjle' in 0. waandersi the snout is quite pointed. The median lateral
stripe extends only to the end of the caudal peduncle or diffusely into the middie of the
caudal fin, but extends to the end of tﬁe caudal rays as a shérp, distinct band in

0. waandersi.

Descriptidn ‘ _

Body oblong, slender, and slightly compressed; depth.289—344(meén=319)(in
thousandths of standard length). Head 207-262 (mean=229); eye 45-64 (mean=52),
Iargé fish with relatively small eye. Snout 79-105 (mean=94); usually with one pointed
or three tubercles or pores at the front, the middle one the largesf and lateral ones small
or rudimentary; 'snout longer than eye diameter in adult fish, shorter than interorbital
space, Ioﬁger than the postorbital part of head. interorbital space slightly convex,
108-123 (mean=113). Mouth conspicuously irnferior, two pairs of well developed

barbels; maxillary barbels longer than eye diameter, rostral barbels shorter than the
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maxillary one. Ventral surface of upper lip consists of well developed, long, undivided
costae. Predorsal length 425-452 (mean=435); origin of dorsal fin opposite méth '
scales of lateral line before mid—point between tip of snout and caudal base and also
before the pelvic fin insertion. Dorsal fin usually. falcate, its fourth simple ray usually
longer than the base of dorsal fin, length of the fourth simple ra;y 293-376 (mean=329),
base of dorsal fin 2569-292 (mean=279), and branched dorsal rays 11-12. The
insertion of the dorsal fin opposite 19th~20th scale of lateral line, number of scale
from insertion of the dorsal fin to vertical from the anal fin origin varies from one to
two. Tip of pectoral fin hot reaching the pelVic fin inserﬁon, usu‘an\y’opposite 10th—-12th
scale of the lateral line. Prepelvic length 438-530 (mean=509); pelvic fin insertion
- opposite 11th scale of lateral line. Preanal length 730-751 (mean=743); anal fin
concave, third simple ray rather Weak; anal fin origin opposite 2 1st — 22nd scales of
lateral line. Caudal fin deeply forked, its lobe more ér less acute, upper lobe slightly
longer than the lower lobe. Length of caudal peduncle 126-146 (mean=137); least
depth of caudal peduncle 128-138 {mean=132), usually less than half of head length,
and surrounded by 16 scale rows. Scales with nearly parallel longitudinal radii, predorsal
scafes usually 10 (rarety 9); circu_mférentia! scales 1 1/2/33, aqd transverse scales (fo the
base of pelvic fin) 5.5/1/4.5. Lateral line scales 31~32, with two édditional pored scales
on caudal base. Lateral line somewhat straight but slightly curved upward anteriorly, its
scales with simple tubes. Gill rakers on the first gill arch 40-60. v
Preserved specimens with dark body, upper part of side and head darker than
the lower part. A median longitudinal stripe extends from head to the end of caudal
peduncie, more distinct on posterior half of body. This stripe may be diffuse in the
middie part of caudal fin in large épecimehs. Dorsal and caudal fins dusky, other fins

plain. Live spétimens have bright red fins.

Distribution
The distribution of O. enneaporus is restricted to Malay Peninsula, Sumatra, and

Borneo. Itis quite common in the Kapuas River and in Sarawak. Only a few specimens
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are available from Sumatra and Malay Peninsula.

Habitat
Small or large forest streams with swift or moderate current, usually found in
clear water; bottom sand, grével, stones, and logs. |
4
Material Examined (46 specimens, 61.1-191.9 mm standard length)

Holotype: BMNH 1866.5.2.172; Padang Sumatra
Other specimens:

Borrneo : BMNH 1978.3.20.112 (1 spec.} S. Malinau, Sarawak
BMNH 1978.3.20.113-114 (2 spec)} S.lLansat,
| éarawak ‘
BMNH 1978.3.20.115 (1 spec) S. Berar, Sarawak
BMNH 1978.3.20.116 (1 spec) S. Melinau, Sarawak
BMNH 1894.6.30.185 ( 1 spec) Padas River
BMNH 1\906.10,29.5—6 (2 sp'ec.)'head of Baram River .
KCTR 76-29 (4 spec.) Rocky channel in mainstream
of Sungai Pinoh at Nanga Saian, 45 kmsouth
of Nahga Pinoh.

" KCTR 76-6 (7 spec) Sungai Pukleung, low-lying
forest hill stream, tfibutary of Sungai '
Menpawah, 48 km NNW from Pontianak, 8 km
NE of Andjongan. | v

KCTR 76-27 (6 spec.) rocky channel in mainstream of
Sungai Pinoh, 37 km S of Nangapinoh.
~ KCTR 76-24 (1 spec.) main stream, Sungai Pinoh

20-860 km upstream from Nangapinoh

64



RMNH 7575 (9 spec) (syntypes of 0. vittatoides)
Howang River

RMNH 7576 (4 spec) Kajan River
Sumatra: BMNH 1915.8.24.11 ( 1spec) Sungai Pinoh, Korinchi

Malay Peninsula: NMS 1880 (2 spec) Ulu Jélai, Pahang,

Malaysia

NMS 2656 (1 spec) River Jalai, Kuala
Pilah, Negri Sembilan, Malaykia.

ANSP 68505 (1 spec.) (holotype of
O. scapularis) waterfall
at Trang Thailand =

‘NIFI uncatalogued (1 spec.) Patani River at

Yala, Thailand
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Table 5 Proportional measurements of 0. enneaporus. {measurements expressed as

thousandths of standard length)

Characters

Depth

Head

Eye

Snout

Interorbital space

Base of dorsal fin

Fourth simple dorsa! ray
Predorsal length
Prepelvic length

Preanal length

Third simple anal ray
Pectoral fin length

Pelvic fin length

Depth of caudal peduncle
Length of caudal peduncle
Lateral line scales
Predorsal scales
Circumferential scales
Transversé scales (to
.the base of palvic fin)

Circumpeduncular scales

type

289
207

45

73
110
260
333

\\/ 223

193
217
138
144

32

10
11/2/13

55/1/45

16

other specimeans

mean

319
229
52
94
113
279
329
435
509
743
248
228
243
132
137
31.3
98
11/2/13

5.6/1/45
16

SD..n=45)

19.1
15.2
6.0
97
6.4
128
442
10.3
1.6
9.1
15.7
18.4
16.1
a1
7.0
06
0.4
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Osteochilus bellus Popta

Osteochilus bellus Popta, 1904: p.197; original description; type locality:Borneo
{Bo River); Syntype, RMNH 7580, six speéirhens: 80-112 mm total length (given by
_ Popta), 61.5-84.9 mm standard length {(my measurements). )
: Osteochilus bé//us Popfa, 1806: p.104; redescription of the same specimens.
 Osteochi lus bellus Weber & de Beaufort, 1916: vol.3, p.134; deséription

refering to Popta's specimens.

Nomencilature L

Popta described O. be/l/us from six specimens collected from River Bo in 1804.
Since then no additional specimens have been cqllected. The six syntypes demonstrate
intréspecific variatior;s in colour pattern and snout tubercles. | do not intend to

designate a lectotype.

Diagnosis
D. lV1O 111131 ef. 9/2/11; cp. 16 ,
Ostech//us bellus has about six longitudinal rows of sppts on the body and a
median lateral stripe on the posterior half of the bod? which is less distinct in some
. specnmens Mouth conspucuously inferior, lower lips with well developed long costae.
: Gill rakers on the first gill arch 43-45. =
0. be//us has a body proportion similar to O. sarawakensis but it has fewer
circumferential scales, a shorter dorsal 'fin,’and/tube.rcl_es on the éndut It also shares ’
: "some characters with O. enneaporus such as the medianf lateral stripe, tubercles on the v
snout, and the mouth structure and pbsition, 0. bellus has feyvdr circumferential scales,
a shorter dorsal fin, and a less distinct. lateral stripe than O. enneaporus. Also,

0. enneapofus does not have rows of spots on the body.
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Descnption ,

7 Body oblong, ‘§|ender and slightly compressed depth 249-304 (mean=—284 3) (ln
thousandths of standard length). Head 2 17-241 (mean=234); eye 54-66 (mean=61).
Snout 84-109 (mean=97); usually with three poiqted tubercies in the front, rhe middle
one the largest; in some specimens many small tuberclee\present_ Snout longer than ey\'b”
diameter in adult fish, slightly shorter than interorbital space, slightfy convex; ,Iength
100-108 (mean‘=104).; Mouth conspicuously inferior, two pairs of well developed
barbels; maXiIIary barbels longer than éye diameter, rostral barbels shorter than the

maxillary ones. Ventral surface of upper lip consists of well developed long undivided

costae. Predorsal length 402-446 (vmean=418); origin of dorsal fin opposite 8th—9th"

scale of lateral line, before mid-point between tip of snout and caudal base and also
before the peivic insertion. Dorsal fin falcate, its fourt‘h simple rays moderately
produced longer than the base of dorsal fin. The length of the fourth srmple ray

273- 300 (mean=290), and the base of dorsal fin 241~ 270 (mean-259) branched
dorsal rays 10—1 1. The msertron of the dorsal fin opposute 18th- 13th scale of lateral
iine number of scales from insertion of the dorsal fin to vertical from anal fin origin
varies from two to three. T,rp of pectoral flr;s"&lsually not reaching the pelvic fin insertion,
opposite 10 th scale of lateral line. Pr’%’anal fepgth 729 764 (mean 743); anal fin
concave, third srmple ray rather than week; ana! fin origin opposite 2 1st scale of Iateral
line. Caudal fin deeply forked, its Iobes more or less acute, upper Iobe. slightly Ionger
than lower Iobe“.' vLength'of caudal peduncle 124-148 {mean=137); least depth of caudal
peduncile 1 19—"127“ (mean=.124), usually aboCJ‘t half of~lthe head, length, and surrounded by
16 scale rows. Scales with paraliel radii, predorsal scales usually 9 (10 in one speécies),
crrcumferentnal scales 9/2/11 (one specimen 10/2/1 1) (45/1/35-in transverse series to
the base of the pelvic fin); lateral line scales 3 with two additional pored scales on caudal

base Lateral line somewhat stralght but sfightly curved upward anteriorly its scales with

-srmple tubes. Gill rakers on the first gili arch 43{ 45 i . 5

\‘)

Preserved specimens are dark with pigment, the dorsal head and back are very

dark. Body with median,longithdinal' stripe on posterior half of body more or less

s
& i
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[ 4
distinct; 5-6 row_ds__ of spots along side of the body (situated in the pocket of each scale).
three below, two above, and one on the lateral line; the middle 4 rows are more distinct
than the outer two. Dorsal fin and caudal fins With melanin pigment, other fin hyalir'\e.‘
, Coloration &R fresh or live specimens aécording to Popta (1906),.is violet above,
pinkish-—violet_below; the dorsal and caudal fins are grayish—pink, other fins hyaline—pink.
Di.v‘stributio‘n : a
’ Oniy six specimens are k?wown, and all are from River Bo, left brancH of the
‘superior Mahakam, Central Boneo.
o . : ‘. N ' : H » 1
Habitat

Popta (19086) states that it occurs in 'a mountain stream about 150 metres above

£
[

sea level.

1

Material Examined (6 specimens, 6 1.5 mm—84.8 mm. standard length)

RMNH 7580 (syntypes}; River Bo, Central Borneo.

-
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Table 6 Proportiéhal Measurements of O. be//us (measurements expressed as
) L

thousandths of standard length)

Characters ’ Syntypes
e 1 2 3 4
standard length (mm) . 849 830 76,0 727
Depth S 304 277 209 ° 202
Head 236 217 - 239 230
. Eye | 54 57 66 61
 Snout | 109 84 95 89
ntergpita ; | . 108 104 105 100 -
Base of dorsal fin o 270 253 263 272
Fourth simple dorsal ray 288 o 2'73 300 279 .
Predorsal length ‘ 424 402 . 417 404
Prepelvic length v 504 - 492 . B21 | 498
Preanal length ‘ 762 729 783 732
An'ai fin height , 238 218 234 213
Pelvic fin length | | 240 1213 232 215

Pectoral fin length | 244~ 224 234 223

epth of caudal peduncle 126 123 1267 . 122
" |Length of caudal penduncle 145 133 - 146 149

//' ﬂraferal line scales o 31 o3 ) 31 31
| //Predorsal scales o , "9 ‘ S 10 9
iCircumTerential"scajes o _ /
| \Transverse scales ‘
\ \i\rcumpedurf‘cular scales \ | 16 | 16 16 18
LN

N



Dorsal branched rays
Pectoral rays -

Gill rakers

Makxillary barbels

Rostral barbels

1M

16

94
67

e

10
16
23
90
51

11
16
45
76

é3

73

A1

16
43
%

62
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Table 7 Proportional Measurements of O. bellus (measurements expressed as’

thousandths of standard length)

Characters . . syntypes N
5 o ”6 mean S.D.n=6)
Standard length (mm) 71.0 615 _
Depth | o , 249 284 284 19.8
Head _ . ' 241 g;;@ 244 234 9.7
Eye 65 63 1 47
Snout ) 06 102 97 9.9
Interorbital ) 105 - 102 104 2.8
‘Base of dorsal fin length 254 241 259 11.8
Fourth simple 'dorsal ray | - 299 288 289 . 115
Predorsal length e, 415 446 - 418 16.0
Prepelvic length v B 520 520 509 128
Preanal length | e 764. . 743 o 18.4
_Anal fin henght / ! 235 . . 234 229 . 10.4
S tiength T o, 231 226 105
‘,”. length 239 242 234 90
i0T caudal peduncle < ‘ 120 127 124 28
wr‘%ﬂ%’ ochaudal penduncle 124 124 | 137 .o 114
Lateral line scales - 31 31 - 309 | 0.3
Predorsal sdales » g - 9. 9204

Circumferential scales
‘Transverse scaim

Clrcumpeduncular scales 16 - 16 _ &
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Dorsal branched rays
Pectoral rays
Gilt rakers .

N Maxiliary barbels

Rostral barbels

10
15

93
52

10
15
35
88
54

105

15.7
413
89.7
582

.75

05
05

4.8
7.4
6.7
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Osteochi/us pleurotaenia (Blesker)

Lobochilus pleurotaenia Bleeker, 1855: p.267; original description; type locality;

Lahat, Sumatra; syntypes, BMNH 1866.5.2.105 (1 spec.), RMNH 6998 (1 spec), 145 mm
- and 216 mm. total length (given by Bleeker), 103.0 and 150.2 mm standard length (my
measur ements).

Lobochilus rqhito/des Bleeker, 1857: p.363; original description; type locality;
Krawang, Batavia (Ja;/a); Holotype, BMBH 1866.6.2.163, 68 mm total length {(given by
Bleeker), 46.1.mm standard length (my measurement).

Diplocheilichthys pleurotaenia Bieeker, 1860: p.143; description of new
generic name; specias Lobochei/os p/euforaen/a‘Bleeker.

Labeo (Diplocheilos) rohitoides Bleeker; 1860: p.139; description.

D/p/obhei/ichthys pleurotaenia Bleeker, 1863: Vol.3, p.55; description with
color plate. |

Labeo pleurotaenia Gunther, 1868: Vol.7, p.58; description, synonymized Labeo

~.

‘7D’i~plochei/osj rohitoides Bleeker under Labeo p/él{rotaenia (Bleeker)
VOsteochi/us jentinkii Popta, 1904: p.194; original description; type l‘ocality:
| Bongon River (Borneo); syntypes, RMNH 7574 (2 spéc.) 181 mm, and 194 ﬁhiﬁ.‘total
length {given by Popta), 131.2 mm and 135.8 mm (my measurements)
5steoc/7i/us jentinki/' Popta, 1906: p.91; redescription with plate.
Labeo (Labeo) rohitoides Weber & de Beaufort, 1916: Vol.3, p. 214; description;
locality: Surﬁatra (Sidjungdjung); syn'omyzed Osteochilus jentinkii uhdér this name.
Labeo (Labeo) pleurotaenia Weber & de Beaufort, 1916: Vol.3, p.215; |

description; locality: Borneo, middle and upper part of River Kapuas.

Nomenclature
Bleeker described Osteochi/us pleurotaenia under the name Lobochei/os

pleurotaenia in 1855 from two spe<imens from Sumatra and in 1857 he described
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Lobocheilos rohitoides from a sinéle specimen from Batavia. In these descriptions there
are only minor differences. In 1860, Blesker proposed the new generic name

~ Diplocheilichthys for Loboch{/os pleutaenia Imonotypic form) and placed Lobocheilos
rohitoides under Labeo (Diplocheilos) rohitoides. Gunther (1868) synonymized these
two species and placed them under Labeo. He did not recognized the subgenera of
Bleeker. In 1904, Popta described Osteochilus jentinki from two specimens collected
from Bongan, Central Borneo, which ‘were synonymized under Labeo rohitoides by
Weber & de Beaufort {(1916). Weber and de Beaufort (1916) recognized Labeo
pleurotaenia and Labeo rohitoides s separate species by the difference of the lateral
part of the upper labial fold which they called the lateral Idbe of snout, based on
comparing type specimens of Osteochilus jentinki (representing Labeo rohitoides),
without seeing the type of Lobocheilos rohitoides, and the type specimen of Lobochi/os
pleurotaenia in RMNH. | have examined type specimens of these three species and
agree with Gunther, in part, that Lobocheilos pleurotaenia and Lobocheilos rohitoides are
the same species and that Osteochilus jentinki is also a synonym of this species. The
shape of the labial folds in this species resembles those of Labeo but when the detailed
structure of the costae on the labial folds and the osteological structures are carefuily
studied, it is evident thét this species belongs to Osteochil/us. Placement of this species
in Osteochi/us poses a nomenclatural probiem since Osteochi/os p/eurofaenia is a type

‘ species for the genus Dip/ocheilichthys which is an Osteochi/u;s. However, the name
Diplocheilichthys, almost‘forgotten, had been used only by Bleeker in 1'860‘and 1863.
Osteochilus is a well known genus for ichthyologists who study cyprinids. Therefore, |
intend to appeal to the international Commision of Nomenclature tb stabilize the name

Osteochilus and suppress the name Diplocheilichthys.

Diagnosis
D. IV,10-11; L. 30-31; cf. 11/1/13; cp. 16.
O. p/eurotaenia has 10 branched dorsal rays. (Mou'th is conspicuously inferior.

Upper labial fold {upper lip) expanded to form a large sucking mouth. Ventral part of
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upper lip with well developed, long, and undivided costae. Snout without major tubercle
but with numerous fine tubercles or entire. Gill rakers on the first gill arch numerous,
40-60.

0. pleurotaenia shares many characters with O. enneaporus but O. pleurotaenia
has only 10~ 11 branched dorsal rays while O. enneaporus usually has 12-13 (rarely 11).
0. enneaporus has three tubercles' on snout, which are lacking in O. p/eurotaenia. The
maedian lateral band is more distinct in 0. enneaporus but always disappears in adult

specimens of O. p/eurotaen/af The lips are more expanded in O. pl/eurotaenia.

Description

‘Body long, slender, and slightly compressed, depth 263-307 (mean=270)
(thousandths of standard length). Head 195~302 (mean=251); eye 54~78 (mean=62),
larger fish with relatively small eye. Snout 89-130 (mean=105); without major tubercles
but with numerous fine§granula'ted tubercles or entire snout longer than eye diameter in
adult fish, shorter than interorbital space, about equal to the postorbital part of the head.
Interorbltal space slightly convex, 105- 125 (mean=1 13) Mouth conspicuously inferior,
two pairs of well developed barbels; maxillary barbels usually shorter than or equal to
eye diameter, rostral barbels shorter than the maxillary ones. Lips expanded, forming a
sucking mouth; ventral surface of upper lip consists of well developed; long, undivided
costae. Predorsal length 455-503 (mean=474); origin of dorsal fin opposite 8th or Sth

{usually Sth) scale zteral line, before mid—point between tip of snout and caudal base

and also before the pelvic fi Dorsal fin usually faicate, its fourth simple ray

greatly produced longer than e of dorsal finv the length of the fourth simple ray
230-291 (mean—260) and the base of dorsal fin. 200~ 230 {mean=-21 1) branched
dorsal rays 10-11. The msert:on of the dorsal fin lies opposite the 16th~18th scale of
the lateral line; number of scales from insertion of the dorsal fin to vertical from anal fin
origin varies from four to five. Tip of pectoral fin not reachmg the pelvic fin insertion ,
usually opposite 8th—10th scale of Iatergl line. Prepelwc Iength 547 578 (mean=562);
pelvic fin insertion opposute 11th-12th St:aie of lateral line. Preanal Iength 773-801

N

3

J
’



80

{(mean=787), anal fn concave, third simple ray rather weak. anal fin origin opposite
22nd—23rd scale of lateral line. Caudal fin deeply forked, its lobes more or less acute,
uppen lobe slightly longer than the lower lobe Length of caudal peduncle 124~ 174
(mear 143); 1east depth of caudal peduncie 106-135 (mean=116), usually slightly longer
than half of head length, shorter than its length, and surrounded by 16 scale rows. Scale
~ with nearly parallel longitudinal radii, predorsal scales 10~ 11; circumferential 11/2/13
(6.5/1/4.5 intransverse serigs to the base of pelvic fin); lat;ral line scales 30~31, with
two additional pored scales on caudal base. Lateral line =~mnewhat straight but slightly
curved upward énteriorly, its scales with simple tubes. (. iakers on the first gill arch
28-31. | “

Pteserved specimens are dusky on the upper two—fifths of the side; the dorsal
part of head and back are darker than the rest of the body. A median lateral stripe runs
from the gill opening to the end of caudal peduncle, usuélly more distinct in younger
specimens and may be absent in adults. All fins are plain. According to Blesker's
description, body color is green dorsally and silver ventrally, dorsolateral scales with

dark triangular spots. Fins are orange-pink.

Distribution
0. pl/eurotaenia is not a common species, the distribution is limited to Sumatra,

Java, and Borneo. -

Habitat .

Unknown, probably large streams at high elevation with fast running water.

- Material Examined (19 specimens; 43.4-224.7 mm. standard length)
Syntypes: BMNH 1866.5.2.105 (1 spec), Lahat, Sumatra
RMNH 6998 (1 spec), Lahat, Sumatra

v

Other type specimens:
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fm BMNH 1866.6.2.163, Holotype of Lobocheilos
rohitoides; Krawang, Batavia, Java
RMNH 7574, syntypes (2 specy of Osteochi/us
je/;tink// ; Bongan River, Central Borneo.
Other specimens:
Borneo: RMNH 1683-86 (5 speg.), 3 specimens from
Putussibau, Kapuas River; 2 specimens frorﬁ
Mandai River, tributary of Kapuas at
Nangaraun.
Sumatra: UMMZ 169799 (6 spec.), Moesi River at
Moeara Klingi. :
No locality: RMNH 16587 (3 spec) from Dr.Bleeker's

collection.
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Table 8 Proportional Measurements of 0. p/eurotaenia imeasurements expressed as

thousandths of standard tength)

Characters

Standard lengthimm)
Depth

Head

Eye

Snout

interorbital

Base of dorsal fin
Fourth simple dorsal ray
Predorsal length
Prepelvic length
»Ply"eanal length
Anal fin height
Pelvic fin length
Pectoral fin iength

Depth of caudal peduncle

Length of caudal penduncie

Latefaa line scalaes
Predorsal scales
Circumferential scales '
Transverse scales |

Circumpeduncular scales

103.0
270
233

61
94
114

- 209

242

235
238
223
126
152

31

Syntypes

125
220

incom

incom
incom

incom

125

148
31-32
10

Others (n=19)
mean SDn-1)
270 152
251 326
62 117
105 125
113 6.0
21 128
260 183
474 178
562 114
787 58
213 228
216 191
217 10.7
116 77
148 180
308 06
102 ., 0.4
16
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Osteochilus kahajanensis kahajanensis (Bj_e_ehgﬂ S
G | . .
- Rohita kahajanensis Bleeker, 1957: p.18; original description; type locality:
Kahajan River, Southern Borneo; holotype specimen RMNH 4980, 76 mm total iength
(given by Bleeker) 53.9 mm standard length (my measurement). ‘ ' . *

Rohita (Rohiéaj kahajanensis, 1860: vol 2, p‘1 80; description; refers to the same
specimen. 1863: vol.3, p69; gé;cription; one additional specimen of 106 mm total Iength-
from Lahat, Sumatra (BMNH 1866-5-2-175, 78.7 rﬁm SLy

' Osteochilus kahajénensis' Gunther, 1868: vol.7, p.44; descripﬁon; reference to :
Bieeker's specimen. : * ‘ , . .

Osteochilus kahajanensis Popta, 1906: p.98; description; I‘ocality: Bo River;
tributtary ;)f Mahakam, Central Boneo. |

Osteochilus kahajanensis Weber & de éeaufort, 1916: vol3, p130; description; '
locality: Kapuas River at Putus Sibag.,‘

Nomenclature/’” ' ' .

Oste_bchi_/us kahafenensis was described from a singie specimen by Bleeker in -
1857. The type specimen is 76 -mm long (total Iength(, stated by ‘Bleeker). ‘Gunther
(1868) claifned th\at' the specimen BMNH 1866.5.2-175 (787 mm standard length)
‘purch‘ased from Bleeker's collectibn, is a type of the species. The specimen at the
BMNH is probably the second specimen that Bieeker h:a_d in his 1863 Atlas, which he
indicated was 106 mm (total length) long. The specimen RMHN 4980 '(53.9 mm S.L.)
indicated as a syntype agrees with the total iength :.that E}fleeker gave in the original \
description, and therefore this specimen is prot:;\a\Biy\the‘\'hdlofype, while the specimen at

" the BMNH would not be a type.

.



Diagnosis ‘ ‘ N ? ‘ |
‘D. WV, 15-17 (ra’fely 14); 11 31-32; cf. 11/2/13; é.p. 16
0. ka}lajen;'nsis is the only species of Osteochi/t)s that has two well developed |
tﬁbarcles on the snout (one on each side) (there is usually one éf three or more in some
other species). A diffuse median longitudinal stripe élong the side of the body"lunlike fhe
aistinct median lateral stripe found in the O. m/crocepha’/z)s and 0. waandersi g'rodps).
There is geographical variation in the number of branched dorsal rays and body'
| proportions between the populations in most regions/(D. IV, 15-16) and in\ the
populations in the isolated aréa of northeastern Bor_neo,(D. IV,12=14). The latter form

is described as a new subspecies‘ 5 kahjenensis chini in this study (see page 84).

Descﬁption :

Body oblong and compressed; de;%;322—394 (mean=347) (in thousandths of
standard length). Head 201-262 (mean=220); eye 39-71 (mean=49), large fish with
relatively small eye. Snout 77-93 (_mean=h85); with two tubercles or pores in front,
snout longer than éyé diameter m aduit fisH, sh?rter than interorbital space. Interorbital
space slightly convex 103-119 {mean= 11 1).- Mouth subinferior, two pairs of well N
developed barbels; maxillary ‘barbels longer thany‘eye diameter, rostral barbel usually

. shorter than the'maxillary ones. Ventral surface-of upper lip consists of well developed
moderately long u;\divided costae. Predorsal length 425-456 (m,ean=438),l' origin of
dorsal fin opposite 8th or Sth (usually 9th) scale of lateral liﬁe, before mid-point -
between tip of snout and caudal base and also before _thé pelvic fin insertion. Dorsal fin

~moderately long and'normal in height, ‘thev Iength' of its fourth simple ray 209-337 -
(meaﬁ=240), énd the base of dorsal fin 333-394 (mean=365); branched dorsal rays
15-16 (rareiy 14).. Insertion of the d‘orsal' fin opposite’ 22nd‘—2‘3rd scale of lateral line,

‘number of scales from insertion of..the dorsal fin to vertical from anal fin origin varies
from zero to one. Tip of pectoral fin not reaching the pelvié' fin insertion, usually
opposite 7th—11th scale of lateral lin-e. Prepelvic length 489-521 (mean=506), pelvic

fin insertion opposite 11th—12th scale of lateral line. Preanal length 753-782
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(mean=768), anal f;n concave, third simple r\5y rather weak; ana! fin origin opposite
22nd-24th scale of lateral line. Caudal fin deeply forked, its lobes more or less acute,
uppé& lobe slightly longer than the lower lobe. Length of caudal peduncle 105~ 128
(mean=121); least depth of caudal peduncle 126-146 (mean=134), usually less than half
-of head length, and surrounded by 16 scale rows. Scales with nearly parallel iongitudinal
radii, predorsal scales uéua"y 10 (rarely 9); lateral line scale 31-32 with t\;vo additional
pored scales on caudal base. Lat\er’al. line somev‘vhét strai‘ght but slightly curved upward
anteriorly; its sca!fas with simplé tubes. Gill rakers on the first gill arch 33-46
(mean=39.8). : - | L .
Preserved specimens aré dusky on thé upper part of the side, the dorsal part of .
head and back are darker. An intense dark spot occﬁrs behind the upper part of the gill
opening. A wide diffuse median lateral stripe which is Wider at the anterior part and _
' taperé posteriorly extends from fdje gill opening to the' end of the gaudal peduncle. A,
large round bla’ckaspo.t is on the middle part of caudal peduncle: Membranes of dorsal

and anal fin are dusky; other fins plain.

__Distribution o B

O. kahajenensis kahajenensis occurs only in eastern,of Malay Penninsula,
Southern Sumatra, Java and Western Borneo. '
. &
Habitat
Small or Jarge streams at low altitude, current moderate to swift, water usually

. turbid, muddy or sandy bottom. '

Material Examined (14 specimens, 53.9-219.2 mm SL)
Holotype: RMNH 4980 Kahajan River, Borneo //
o N | ;o
. Other specimens: BMNH 1866-5-2~175 no locality,” from

Bleeker's collection, probably Lahat,
%

Kt



- Sumatra. ] _
RMNH 17760 (1 spec.) Bleeker's collection,

no locality.

o Borneo: BMNH 1895.7.259-60 (3 spec.), Baram District,

S;rawak. ‘

BMNH 187895.44 (1 spec.) S. ﬁénsat River, Sarawak

BMNH 1978.320.111 (1 spec) SMelinau Paku,
Sarwak

BMNH 1978.3.20.110 (1 spec.) Melinau River, éaraWék

KCTR 76-17 (1 spechsmall forest stream where it
flows into Kapaus main s_t;'eam about 10 km

- upstream from Sanggau.

ZMA 116.082 (1 spec) Putus Sibau.

Sumatra. ZMA 116.083 (1 spec) Kurintji

s

Malaysia BMNH 1922,5.19.75~76 (2 spec) Tahan River
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Table,9 Proportional measuremants of 0. kahajanensis ka\ha/anensis Measurements

expressed as thousandths of standard length)

Characters , type : other spegimens
\ | . mean S.D.(‘n= 13)
Depth o o - 299 347 26.7
Head  » ., . 263 220 ' 155
Eva, o v L | 7 49 97
‘ w«e&,ﬁ o ' 87 85 a7
lni;ror;bi:alnspac'e co 105 i 5
Base of dorsal fin ‘ : 334 -, 35 194
Fourth/simple dorsal ray ' ' 217 240 . 315
- Predorsal length L o ‘ | 438 14.6
Prepéivic Ijengtﬁ - _ . ' . 506. 212
“Preanal Tength ~ N 768 24.4
Third simple anal ray ' o 197 ; 201 « 60
Pectoral fin length e 212 13.1
Pelvic fin length I - 198 v 213 11.3
* Depth of caudal peduncle | . 130 134 66,
Length of caudal peduncle 121 121 127
Latera'li line scales | - ’ 30 317 v y 0.6
| Predor‘sal scales _ 10 : 99 : 0.4
Circumferential sgales | ' """\'\14/2& B 1 1/2/13
Transverse scales (to - 7
the base of pelvic fin) 5.5/1/4.5 55/1/45 .

~ Circumpeduncular scales 16 16



Dorsal branched rays
Pectoiral rays

Gill rakers

Maxitlary barbel

Rostral barbel

i

15

15
incomp.
87
39

15.1
159
398

65

38

90

0.8

0.7
46
129
99
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Osteochlus kahajanensis chini ney subspecies

- Osteochilus microcephal us Inger & Chin. 1962 p91 fig 43

Diagnosis

DoV I2-1441 3132, ¢f 11/2/13, ¢cp 16

0. kghajanensis chini can be recognized as having 2 tubercles on the snout (one
on each side) and a short dorsal fin (branched dorsal rays 12- 14 (usually 13)
O. kahajanensis kahajanensis and O. kahajanensis chini can be separated by the
number of branched dorsal rays, (0. kahajanensis kahajanensis has 15-16, rarely 14)
and by the depth of body (320-360 in O. kahajanensis kahajanensis and 350-380 in
adult O. kahajanensis ch/ni). The melanin pigment on the body is also very light in the

new subspecies but heavy in the former subspecies.

Description

| Body obiong and compressed; depth 350380 (mean %BS) {in thousandths of
stanqard length). Head 207-248 imean=230); eye 47-63 (me;n:54), large fish with
relatively small eye. Snout 77-92 (mean=84); with two tubercles in front (one on each
§ide); snout longer than eye diameter in adult fish, shorter than interarbital space, about
equal to the postorbital part of the head. Interorbital space slightly convex, 105-131
{mean=121) Mouth subinferior, two pairs of well developed barbels; maxillary barbels
longer than eye diameter, rostral barbels shorter than the maxillary ones. Ventral surafce
of upper lip consists of well developed long undivided costae. Predorsal length
405-473 (mean=443); origin of dorsal fin opposite Sth (rarely 8th) scale of lateral line,
before mid—point between tip of snout and caudal base and also before the pelvic fin
insertion. Dorsal fin rather short with normal height, its fourth 5|mple ray shorter than
the base of dorsal fin, the length of fourth simple ray 260-303 (mean=283), and the
base of dorsal fin 308-371 (mean=333); branched dorsal rays 12-14 (usually 13). The



postenor base ot dorsal fm opposte 20th 230d woale of ataral ine. nomber of scales
tromanseron of the dorsal fay to o ver ical Dromy anal D ongmy vanies from Do b Tip
ol pectoral fi not reaching the pelvic fin nsertion asually opposite 9th 10th scale of
lateral ine  Prapehvic tength 491 %3 ) (mean % 13) pelvic mserhion opposite 10th 1 1th
scale of lateral hine  Preanal length 732791 (mean - 770) anal tin concave third simp e
ray rather weak anal tin ornigin cpposite 2 1st-22nd scale of lateral ine  Caudal fin
deeply torked its lobes more or less acute upper fobe shightly fonger than the lower
lobe Length of caudal peadun;‘:le 114152 imean= 136) least depth of caudal peduncie
129-148 (mean- 1385 ionger than half of head length. and surrounded by 16 scale
rows Scales with radn parallel medially and radating laterally. predorsal scales 9 10
frarely= 11} circumferential scales 11/2:13 transverse scales to the base of pelvic fin
55 1/45 Lateral hine scales 31-32 with two additional pored scales on caudal base
Lateral ine somewhat straight but shghtly curved upward anteriorly. its scales with
simple tubes Gill rakers on the first gilt arch 28~41

Preserved specimens light brown, dorsal of head and back s darker Diffuse
medhan lateral stripe present in young, famt or absent in adults Dorsal and caudal fins

with dark melanophores on the membrane, other fins plan

Distribution
The distribution of O. kahajenencsis chins is restricted the eastern parts ofs the

State of North Bornec

Habitat

Turbid streams or rivers

Etymology
The subspecific name is given for Mr. Chin Khuikong of Department of

Agriculture, State of North Borneo, for his efforts to coliected these specimens



Material sxamined (150 specenens 395 1Y o s tandar of longth

(RIS IVIeTE PANPIRY 6930 300 T T Berrury A tande o gt Ty
fohcality  Kmabatangan Dhstrct ranabatangan
Fiver at Dearamak ot Noath oo codiectad by
HE O Inges

Earatype FMNH OGSO 30 0 spec 110 Jmm standacd fength

tsamg clata

Adcitional paratype  atl from State G Nosth Borneo
Malays:a
EMNH BBZ3 101 specs 143 Y9 mm Kimabatangan
Oistrct Deramak ot
FMINH GBZ 37 149 spec: D09 92 0 mm Kinabatangan
District Deramak ot il stream
FMNH 247436 2 spect 100 1 1302 mm. Lahat Uatu

Oistrict

FMINH 88239 1 spec 65 4 mm kanabatangan

Districe

EMNH €82 36 11 spec: 65 8 mm =nabatangan

istric?
FMINH 24740 11 spec 722 mm, Kanabatangan

District

FMNH 88235 {1 spec B75H mm, Kinabatangan
District

FMINH 68233 (1 spec. 49.8 mm: kinabatangan

O

Istrict, Deramakot.

FMINH 447472 {1 spec: 80 B mm, Lapuk Distre

FMNH 88229 (50 spec) 50.6-935 mm. Kinabatangan
District; Deramakot, hill stream

N
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‘Characters

96

Table 10 Proportional measurements of O. kahajanensis chini {measurements ekpressed

as thousandth of 'standard length) )

3
) {

‘“Dépth :

" Head

v

Eye
Snout
Interorbital space

Base of dorsal fin B

-Fourth simple dorsal ray

Predorsal length
Prepelvic length _
~

Preanal length

' Tf;iyzd simple anal ray

Pectoral fin iendih
Pelvic fin length '
Depth of caudal peduncle

 Length of caudal peduncle

Lateral line scales

Predorsal scales

Circumferential scales

. '

_, Transverse scales (to

the béseﬁ of pelvic -fin)

Circumpeduncular scales

- type

365

219

48
86
124

334

284
422
50 1
756
245
243
261
140

114

.32

1o

11/2/13

P

55/1/45
16

paratypes (n=49)

mean

- 362

230
B4

"84

121

333

283

443

- 513

- 770

239

239"

242

138 .

-

136

31.6
10.1
11/2/13

5.5/1/45

P 16\

b
N

SD.n-1)

113
15.6
5.9
45
6.4
16.9
138
204
15.0
135
7.8
7.8
a8
56
122
05
0.7



.

Dorsal Sranched rays
Pegtoral rays )

Gill rakers

. Maxillary barbel

. Rostral .bafbel

13
16

38
90

41

13.2

150
35.8

84

a1’

97

04
99
37
99
46
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- ' © Osteochilus spllurus (Bleeker)

\ k

| Dangila spilurus Bleeker, 1851: p.272; 6riginal description-'type locality:
Band;ermassnhg Borneo, holotype BMNH 1866.5.2. 78 75 mm total length (given by
Bleeker), 6 1.0 mm standard length (my measurement) ‘

Rohita oligolepis Bleeker, 1853: p.181; original description; type Jocaﬁty:
Marawang, Banka; syntype: BMNH 1866.5.2.167, and RMNH 4962, 103 and 100 mm
total length {given by Bleeker), 74.3, and 72.0 mm standard Iength (my measurement).

Dangila spilurus Bleeker, 1860: vol2,p..206; description; ... 1863: vol3 p.48;
description. ‘ ‘

' Rohita oligolepis Bleeker, 1860: vol.2, p.185; description; ..1863:vol.3,p.7 1;A |
description, with color plate. . | ~. ‘ o '

Osteochilus ol igolepis Gunther 1868: vol.7, p.45; de: riptilm. / -

Osteochilus spilurus Gunther, 1 868' vol.7, p.45; descrlption

‘ Osteoch//us sp//urus Weber & de Beaufort, 1916: vol.3, p.139; descrlptnon

locality: Sumatra: Taluk, ngat and Gunang Sahllan

Nomenclaturé

Bleeker described Dangi/a spilurus (1 specimen) in 1851 and -Rohita o/igolepis
in 1853 (2 specimens). The [')ang/'/vé spilurus type arsd one 6f the rohita ol igo/epis
type specimens were purchased by the’ British Museum. The other type specimen of
Rohita oligolepis remained in Holland. Gunther (1868) examined both type specimens in |
BMINH and placed both species under Ostéochi/us but still recognized both as valid
species. _ Weber and de Beaufort (1916) synonymized the two spemes and recognized
O. spilurus as the senior synonym. I have exafnmed all the type specimens and | agree

with Weber and de Beaufort (1916).
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Diagnosis ‘_ ‘ ' ¢

D IV,10-11%; il 27—29; cf9/2/11; cp. 16

Osteocﬁiius spilurus is the smallest species of Osteochi/us , with adult épecirﬁen
rarely exceeding 70 mm in standard length. The lateral line scale count of 27-29 is
unigue among Osteochilus; some scales of the sides have a dark bar, férming an
ifregular arrangement of small bars on the side of the body. There is a black biotch on
the scale immediately above and below tﬁé fifth scale of the lateral line.

Circumferential scales 9/2/11 and short dorsal fin {10-11 branched dorsal rays)
(shared with O. branchy nopteroides, O. be//ds, and O. /néeri). O. bellus, and O. ingeri
have a high gill ra\ker‘c0unt (40—-47, against 28-30) and more lateral line scales (30-31).

0. brachyhotopteroides has 33—34 scales in the lateral line and a more slender body.

Description

Body oblong, deep, and compressed; dep';th 307-349 (mean=325) {in thousandths
of standard lengthl. Head 233-260 (mean=246), eyev 51-63 (mean=57), large fish with
relatively sméll eyes. Snout 72-101 (rr;ean=89); entire, without tubercles or pores;
snout lohger than eye diametér, shorter than int'erorbital’space', usually shorter than the
postorbital part of the head. Interorbital space slightly convex, 113-135 (mean=121).
Mouth subinferior, two pairs of well developed Earbels; maxillary barbels longer than .
eye diaméter, réstral barbels shorter than the maxillary ones. Ventral surface of upper
lip with well 'devéloped, moderately long, undivided, costae. Prjedoréal length 414-469
(mean=440); origin of dorsal fin opposite éth scale of lateral ling; .before mid—point
between tip ‘of snout and caudal base andalso before the pelvic insertion. Dorsql fin ‘
with normat height, its fourth srmple ray slightly shorter than the base of dorsal fin, the
Iength of the fourth simple ray 221- 275 (mean=250), and the base of dorsal fin
277-308 (mean=295); branched dorsal rays 1 1-12 (rarely 10). The insertion of the
dorsal fin opposite 18th 19th scale of Iateral Ime number of scales from mserhon’ of
the dorsal fin to vertical from anal fin origin varies from one to two (usually one). Tip of

pgctoral fin not reaching the pelvic fin insertion, usually opposite 7th—-8th scale of lateral -
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line. Prepelvic length 509-539 (mean=525), pelvic fin insertion opposite 8th—11th scale
of lateral line. Preanal length 741j805’ fmean=767); anal fin truncate, third simpie ray
rather weak; anal fin origin opposite 19th-20 th scale of lateral line. Caudal fin deeply
forked, its lobes more ‘or Ieis acute,‘uppeir lobe slightly ionger than the lower lobe.
_Length of caudal peduncle 106-155 (mean=123); least depth of caL;dal peduhcle
145~ 156 (mean=150), usually more than half of head length and surrounded by 16 scale
rows.' Scales with few radii nearly parallel; predorsal scales 8-9 (usually);
circumferential scale 9/2/1 1, transverse scales (to the base of pel\}ic fin) 4.5/1/4-45.
Lateral line scale 26-29 {usually 28) with two additional pored scales on caudal base. |
~ Lateral line sbmewhat straight but slightly curved upward anteriorly, its scales with
-simple tubes. Gill rakers on the first gill arch 25-28. g
‘ Preserved specumens are yellowish—brown to dark brown, dorsal part of head
and back darker than the body Dark bar on some 6f the scales on the side formmg an
:rregular pattern, some specimens with a small black,blotch above pectoral fin. Dorsal
fin with stripe on the middle portion of the fin membrane, caudal fin dusky, other fins
| plain.

Distribution

>

O. spilurus is restricted to the southern rang of the genué: southern part of
Malay Peninsula, southern Sumatra, western and southern Borneo, Java, Island of Bangka,
and Island of Billiton.
P
Habitat

Small forest streams with swift current, cliear or brown tinted.

Material examined (129 specimens ; 20.2-74.4 mm standard Iength)

Holotype BMNH 1866.5.2.78; Bandjerrpassmg Borneo

/
Syntype of Rohita oligolepis /

/.



: BMNH 1866: 5. 2: 167; Marawang, Bangka

- RMNH 4962; Marawang Banka

Other

specimens:

. BMNH 1938.12.1.105-6 (2 spec), Mawai District,

Johore, Ma;aysia

: NMS 1887, coll. Mawai District, Johore, Malaysia

: ZMA no ca. no. (6 spec)); Biliton (or Belitung) -

: ZMA 116.093 (1 spec.); Ringgat, Sumatra
: ZMA 116.086 (4 spec.); Taluk, Sumatra
. ZMA 116.095 (6 spec); Gunung ASahilan,JSumatra

. ZMA 116.101 (4 spec); Djember Sungei, Legi, Java.

:NMNH 101208 (4 spec.); Ayer Hitam, Johore, Malaysia

:KCTR 76-46 (27 spec); Sungai Gentu flows into

Kapuas mainstream, 55 km, NE. of Sintang,

Borneo.

:KCTR 76—42 (46 spec.);‘Sungai Sering, forested

tributary of Sungai Palin, 5~10 m wide and
2 m. deep, 37 km W. of Putussibau, 3-5 km up

Sungai Palin from Kapuas mainstream; Borneo

: KCTR 76~ 16 (3 spec.) Sungai Tekam, small forest

stream where it enters right side of Kapuas

" main stream about 5-6 km from Sanggau; Borneo

. CAS 31985 (3 spec.) Malaysia ‘
' CAS 31181 (6 spec.with 1 O. hasselt/) Johore

Malaysia

. CAS 34756 (14 spec) Malaysia

/

102
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Table 11 Proportional measurements of O. spi/urus (measurements expressed as

thousandths of standard length)

Characters

Depth - ‘
Head |
Eye

. Shout

Interorbital space

. Base of dorsal fin .

Fourth 'simple dorsal ray
. Predorsal length
Prepelvic length

Preanal length

Third simple anal ray
Pectoral fin length

Pelvic fin length.

Depth of caudal peduncle
Length of caudal peduncie
- Lateral line scales
Predorsal scales
Circumferential scales
Transverse scales (to
the base of pelvic fin)

. Circumpeduncular scales

type

274
234
6!
74
102
228

452

530

796

170
128

9/2/11

45/1/4
16

other specimens

mean

325
246
57
89
121
295
250
440
525
767
202
199
209
150
123
27.7
8.7
8/2/11

45/1/4
16

SD.n=128)

13.3
9.1
3.1
87
6.9
9.6

15.4

16.4

115

17.3

10.4

13.1

10.8
35

15.1
0.8
0.5



Dorsal branched rays
Pectoral rays

Gill rakers

Maxillary barbel

Rostral barbel

10 11.4
135
27.2
87 109
a9 59

104

0.7
05
1.3

7.5

6.5
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Osteoch/us 1ngers new specios

Osteochilus spilurus Inger and Chin, 1962: p S0

Diagnosis

D IV,11-12; 1l 30-31; ¢£.9/2/11; cp. 16 &7

Osteochilus ingeri is unique and easy to recognize. It has a dark rectangular bar
in the pocket of each scale forming a reticulated pattern on the body. Gill rakers on the
first gill arch 40-45, upper labial fold with long undivided costae.

It shares a circumferential scale number of 9/2/11 with a few species such as:
O. spilurus, O. bellus, and O. brachinotyperoides, but the reticulated pattern on the
body stated above is unique to O. ingeri. O. spilurus is the most ciosely related
-species, and it has féwer lateral lines scales (27-29), fewer gill rakers (28-30), and is
very small in size (specimens exceeding 70 mm are rare, but O. ingeri are well overb 100
mm). O. be/lus differs from 0. /ingeri by having tubercles on the snout and a different
pattern of spots on the body (see description of O. pe//us, page 64).
0. brachynotbptero/des has a long slender body (oblong in 0. ingeri), fewer gill rakers

(31), and a plain body.

Description
Body oblong, and slightly compressed, depfh 286~364 (mean=325) (in

thousandths of standard length).. Head 195~243 (mean=214); eye 38—54 (mean=46);
| lérge fish with relatively small eye. Snout 67-86 {mean=83); entire, without tubercles or
pores; snout longer than eye diameter in adult fish, shorter than interorbital space.
Interorbital spéce slightly convex, 101- 129 (mean=1 15);. Mouth inferior, two pairs of
well developed barbels; ma;<illary barbels longer than eye diameter, rostral barbels
shorter than the maxillary ones. Ventral surface of uppef lip consists of well developed,

long, undivided, costae. Predorsal length 383-472 (mean=432); origin of dorsal fin
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opposite 9th- 10th scale of lateral ne, before mid point batween tip of snout and
caudal base and also before the pelvic fin insertion. Dorsal fin somewhat faicate its
fourth simple ray about equal to or longer than the base of dorsal fin, length of fourth
simple ray 26 1-343 imean=298), and the base of dorsal fin 221-291 (mean=264);
branched dorsal rays 10- 11 {rarely 12) The insertion of the dorsal fin s opposite
18th- 13th scale of the lateral line, number of scale from msertion of the dorsal fin to
vertical from anal fin origin varies from one to two (usually two) Tip of pectoral fin not
reaching the pelvic fin insertion, usually opposite 9th-10th scale of lateral line,
Prepelvic length 463-529 (mean=497); peivic fin insertion opposite 11th scaie of lateral
“line. Preanal length 733-779 (mean=749); anal fin concave, third simple ray rather weak:
anal fin origin opposite 20th--2 1st scale of lateral line. Caudal fin deeply forked. Its
lobes more or less acute, upper lobe slightly longer than the lower lcbe. Length of
caudal peduncile 135~ 167 (mean=148), least depth of cauda! peduncie 123-148
{mean= 136}, longer than half of head length, and surrounded by 16 scale rows. Scales
with radii parallel medially and radiating laterally; predorsal scales 9-10 (rarely 11);
circumferential scales 9/2/11-12 {rarely 11/2/11-12); tranverse scales to the base of
pelvic fin 4.5/1/3.5 {rarely 5.5/1/3.5). Lateral line scales 30-31, with two additional
pored scales on caudal base. Lateral iine somewhat straight but stightly curved upward
anteriorly, its scales with simple tubes. Gill rakers on the first gill arch 4(5-43
Preserved specimens olive brown above, lighter below, the dorsal region of the
head and the back are darker. At the pocket of each scale is a vertical rectangular bar
forming a reticulated or checkered pattern on the body; a large round black spot on the
caudal peduncle. Membrane of dorsal fin dark; other fins plain. According to Inger &

Chin (18962), live specimens have red spots on the anterior scales.

Distribution
0. ingeri is an endemic species to eastern North Borneo. It can be found in the

following area: Kinabatangan District, Lahat Datu District, and Tawau District, Kalabakam.



Habitat
According to inger & Chaey (19621 this spacies 1o found o small clear straams

having sand and gravel bottoms wihch are cover ad with dead leaves in the Quiet poois

Discussion

Specimens of this species were collacted by Dr BF  Inger of Field Museum ¢t
Natural History in a Borneo Zoological Expedition (1950 and 19561 The species was
identified as O.sp//urus and was published as such in "The tresth- water fishes of North
Borneo” by Inger and Chin 11962} However there are various characters that dif fer

from O. spilurus and the species 1s apparently an undescribed one

Etymology
The specific name of this species 1s in honor of Dr. Rober F Inger (cf the Fieid
Museum of Natural History} who collected the type specimens
s
Material Examined {108 specimens, 86~ 127 mm standard length

Holotype: FMNH 68540; 111.8 mm standard length

Paratypes FMNH 68540 (21 spec) 884-1218 mm
standard length type locality: Sungai Tawan,
Kalabagan Tawau District, North Borneo.

Collected in June 6, 1956 by DrRF. Inger

Additional paratypes
FMNH 51607 (50 spec); 86-127.3 mm; East
coast Residency, Kinabatangan District,
North Borneo.
FMNH 51606 {17 spec); 84.3-103.0 mm; East

coast Residency, Kinabatagan District,



Morth Borneas

EAMINGE 33739 03 gpac ) 960 1147 nun L abad
Dlatu Dstract Nowth Bornoo

EMNH OBLA T 11D spect TS mm Sungas
Tawau kalabatangan Tawar Distrct
North Borneo

CAS 32814 0 spec 79 1 mm North Barneo
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Table 12 Proportional measurements of 0. inger/ (measurements expressed as
thousandths of standard length) |
_Characters S : holo:gy{ae "paratypesin=108)
‘ o mean SD.n-1)
' Depth . 33 . 325 s
Head 215 214 126
Eye o 8 46 46
Snout o 72 83 6.4
Intérd}bital space : - _ 111 - 115 ' 7.0
‘Base of dc;}rsal fin ' ‘261 o 264 | 125
Fourth.simp‘le dorsal ray o | 261 - 298 16.5
~ Predorsal length | ‘f 436 432 . 17.0

Prepelvic length” | . aes | 497 14.4
Preanal length ‘ 760 749 , '35.0
Third simple anal ray , 211 233 : . 95
Pectoral fin length ' : 222 _ 233 - 142
Pelvic fin length - 239 248 95
Depth of caudal peduncle - 140 136 : 50,
Length of caudal peduncle 138 148 f/ E 79J
Lateral line scales . 31 - 29-31 f‘
Predorsal scales 10 - 97 \J 0.05

Circuinferential scales | 9/2/‘1 1 8/2/11

Transverse scales (to

the base of pelvic fin) = - . 45/1/35 45/1/35

Circumpeduncular scales ‘ 16 16



Dorsal brancvhed rays
Pectoral rays

Gill rakers -

Maxillary barbel

Rostral barbel

11
16
41
76
47

1

14-16

399
73
44

0.4

2.3
7.5
4.7
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Osteochilus triporus Bleeker

Rohita triporus Bleeker (not O. triporus), 1852 p.538; original descriptioh; type |
locality: Sumatra (Palembang); type of Bleeker (1952) BMNH 1866.5.2.164; 130 mm. total
length (giVen by Bleeker), 94.5 mm. standard Iensgtll(my measurement).

~.Rohita (Rohita) triporus Bleeker, 1863: vol.3, p.70; description locality: Sumatra
(Palembangj, Borneo (Pontianak); neotype RMINH 4963; with color plate. ‘

~ Osteochilus triporus Gunther, 1868:’p.44; description {pased on Bleeker's 1852
specimen). - ' ’
Osteochilus triporu"s‘ Weber & de Beaufort, 1916: Vol.3, p133 description,

I

locality: Sumatra (D jambi).

- Nomenclature
| Bleeker {1852) describea- the species from a single specir'r'wen from Palembang,
Sumatra (130 mm. TL). Gunther (1868) claimed that specimen no. BMNH 1866.5.2.164
is the holotype. My measurements and counts of this spécimen agree with Bleeker’s . -
aescription, except that the coloration was not recognizable as the fish was not well
preserved. Based on Bleeker's original deééription, the sp-ecirhen had a diffuse
longitudinal median lateral stripe from the head to the caudal fin. When Bleeker -
publishedk his AtlasAinﬁ' 1863, he redescribed O.‘tr/'porus in vol.3 p.70 with one additional
spegimen (TL 154 mrﬁ) from Borneo (Pontianak) (RMNH 4963). The description is based
on both épecimens but the illustration is based on the second specimen. In describing
the coloration he indicated that there were rows of spots on the body as well as a spot
' neélf the origin .of the dorsal fin which he did not mention in the original description; he
also mentioned that the median lateral stripe is more distinct in the smaller specimen (the,.
first specimen). | presume that the new éharacters {rows of spofs on body and the dark
- spot near the origin of dorsal fin) were based on the second specimen only. From my
'examiqation of these tWo specimens. | feel that they are certainly different species, the
first sbecimen belonging to O. microcephalus (Cur. & val) and the second specimeh |

representing the O. triporus recognized by most ichthyologists, based on Bleeker's
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illustration (1863). Rath\er than m\a'ke O. triporus a junior Synonym of 0. microcephalus
and adopt a new name for a species will known as 0. tripords, I intend to suppress the
original type (BMNH 1866.5.2.164) and designate the specimen noRMNH 4963 as a
neotype of O. triporus (Bleeker). |

Weber & de Beaufort (1916) felt that O. triporus agreed quite well with the
description of 0. vittatus (=microcephalus) ,énd he ‘diescribed 0. intermedius on the basis
of one charaéter which »distinguishes it from O. ‘tripbrus (cf 11/2/11in O/ friporus and
9/2/13 in 0. /ntérmed/us). Hardenberg (1936) stated that O. triporus is different from
0. vittatus, but felt that the difference between O. tr.;'porus and 0. iniermedius, a§
desbﬁbed by Weber & de Beaufort, 'was very small and probably only variation within the
species. In studying these two forms | have found that there are many. characters that
separate them, and they are different species as stated here in the diagnosis.

- .

Diagnosis

D. 1V,11-12; Ll 29-30; c.f 11/2/11-13; cp. 16

Osteochilus triporus has a distinct large black spot near tHe origin of the dorsal
finz and rows of spdts annQ side ‘of the body which are usually less distinct on the uppér
half of the body than the lower half. Circumferential scales usuaily 11/2/11 (rarely
11/2/13). Mouth subinferior, ventral part of upper Ii>p with long cds‘tae which are
divided into two or three portions. Gill rakers on the first gill arch 27-32.

Osteochilus triporus shares many characters with O. intermedius such as the
black spot on the dorsal fin and the rows of spots on the body; it also shares some
characters with O. microcephalus such as three tubercles on snout, branched dorsal
rays, and rows of partié_lly developed spots in some specimens (but there is a median |
lateral stripe on the side of body which may be faaed after death or long preservation
as in 0. m/'croceph::«)_/us).. 0. microcephalus élso has more‘laterél line scales (32'—33)‘
{28-31in 0. triporu.s).; 0. intermedius is separated froﬁu 0. friporus by having 13-14 !
bfanched dorsal rays, 37-50 gill rakers on the first gill arch, no tubexféiles on the snOufl

circumferential scales 9/2/13, and long undivided costae on the ventral part of the
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upper lip.

Description
' Body oblong slender and compressed depth 257-349 {mean= 295) {in

thousandths of standard length). Head 217-282 (mean=239); eye 49-81 (mean 59),
larger fish with relatively small eye. Snout 64—99 (mean=85); usually with three pointed
tubercles in the front, lhe middle. one is the largest and the lateral ones are small or
rudifnentary; snout longer than eye diameter in adult fish, shorter than interobital space,
about equal to the postorbital part of the head. Interorbital space slightly convex, .
81-114 (mean=108). Mouth subinferior, two pairs of well d/eveloped barbels; maxillary
barbels longer than eye diaméter, rostral barbels usually‘shorter than the maxillary one.
Vehtral surface of upper lip consists of well developed moderately long costae, most of
which are divided into two or three unequally portlons. Pl'ador_sél length 404~-474
{mean=440); origin of dorsal fin opposite 8th—9lh scale of‘_\l)(ateral line, bofore mid-point
between tip of snout and caudal base and also before the pelvic fin insertion. Dorsal fin |
usue\xlly‘ falcate, its fourth ;simble ray usually greatly produced, longer than the base of
dorsal fin, the length of the fourth simple ray 241-366 (mean=300l, and the base of
dorsal fin 238-333 (mean=_252);‘ branched dorsal rays 11-12. The insertion of the
dorsal fin is opposite 18th—20th scale of lateral line, number of scales from lnsertion of
dorsal fin to vertical from anal fin origin varies from one to three. Tip of pectoral fin
not reaching the pelvic fin insertion, usually opposite 8th~9th soale ofllateral line.
Prepelvic length 453—537 (mean=502); pelvl'c fin insertion opposite 10th-11th scale of
_ l‘ateral line. Preanal length ’760—793 {mean=771); anal fin concave, third simple ray ‘rather>
/ eak anal fin origin opposnte 20th—22th scales of lateral llne Caudal fin deeply forked, |
its lobe more or less acute, upper fobe sllghtly longer than the lower lobe. Length of
" caudal peduncie 105-‘-1‘56 (maan=l27)‘; least depth of caudal peduncle 117-137 ‘
{mean=123), usually less\ thén half on head length and surrounded by 16 scale rows

Scales with nearly parallél longitudinal radii, predorsal scales usually 10 (rarely 9);

circumferential scales 11/2/11 (rarely 1 l/.2/.l3) and 4.5/1/3.5~4 in transverse series to
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the base of the pelvic fin; lateral line scales 29-31 with two additional pored scales on
caudal base. Lateral line somewhat straigh'g but slightly curved upward ar:teriorly, its.
scales with simple tubes. Gill rakers on the ﬁrst gill arch 27-32.

Preserved specimens are dusky on the upper two fifths of the side, the dorsal
part of head and back darkér. Anterior portion of dorsal fin with a large black spot near
the base; a dark stripe along the mid—portion of the fin membrane behind the large black
spot. Posterior margin of dorsal fin dark, other fins élear. The rows of spéts present | _
along side of the body, at the basal pocket of each scale, are usually more distinct on
lower half of the body. in fresh or Fvé specimens the side is gray with a bluish—green
hue, under part whitish siIQer. Dorsal fin densely pigmented with dark melaﬁophores

forming pattern as stated above, other fins pinkish and plain.

Distribution _ e

The d‘istrier:tion of O. triporus is limited. There is only one record from eastern
Sumatra, but it-is possible fhat they are widespread in this poorly collected ar.ea.' Itis |
quite bqhmon ;n western Borneo (Kapuas Basin). It may occur in Malaysia as reported by
Herre & Myers (1837) from Ayer Hitafn, Johore. fifant {1929) reported this species |
froh Hue, Vietnam (I have not seen the specimen). The number of lateral line scales (34)

P

given by Tirant'is more likely to be that of O. microcephalus than O. triporus.
Habitat
Small or large. streams ‘at low altitudes, current swift, water clear; bottom brown

or dark brown, sandy or pebbled, ph'5.£5-6,5.

MaAteriéI Examined (2 1-specimens, 44.7-118.8 mm standard Iength)'.

Neotype: RMNH 43860, Pontianak, Borneo

Other specimens:

Sumatra: ZMA 116.080 (2 spec.) Gunung Sahilén



Borneo: MHNP 85—177—40~1 (2 s;;)ec.) no specific locality
(oné specifnen belongs to ../ntermedius)
. KCTR 76-42 (6 spec.), Sungai Seriang tributary
| of Kapuas. |
: KCTR 76~18 (6 spec), Sintang Market.
S KCTR 76-20 (4 spec.), Sungai Kabian,
tributary of Kapuas.

117
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Table 13 Proportional Measurements of O. triporus (measurements expressed as

thousandths of standard length)
Characters

Depth

Head

Eye

Snout

Interorbital

Base of dorsal fin

Fourth simple dérsal ray
Predorsal length

Prépelvic length

Preanal length |

Anal fin height

- Pelvic fin length

Pectoral. fin length

Depth of 'caudallpeduncle
Léngth of caudal penduncle
Lateral line scales‘ .
Predorsal scales -
Circumferential scales
“Transverse scales
Circumpeduncular scales

Dorsal branched rays

type

330
218
53
64
112

291

366
429
509
771
206
244
227
134
126

12

other specimens

mean

295
238

59

85
108
251
251
440

502

771
206
232
218
123
127

302

10

16

117

SD.n=21)

295
165
89
71
7.3
75.1
497
15.3
285
20.7
108
211
218
6.2
107
0.4
05

0.5



Pectoral rays
Gill rakers
Maxillary barbels

Rostral barbels

16
28
36
15

15.{1
29
68
36

119

0.7
1.8
11.4
8.0
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Osteochilus intermedius Weber and de Beaufort
Osteochilus intermedius Weber & de Beaufort, 1916: vol.3, p. 113~34; original

description; type locality.: Sumatra (Djambi); syntype: 9 specimens, ZMA 112610 (8
spec.) standard length 61.8-99.3 mm.; AMNH 9289 (1 spec) 82.0 mm. standard length.
Osteochilus intermedius Hardenberg, 1836: p.237; description: locality: middie

course of Kapuas (Borneo).

Nomenclature ‘

Weber and de Beaufort were not sure about the validity of this species when
they described it in 1916. They gave a very poor description. In comparing it with
0. triporus, they stated that the two differed by bnly one transverse scale and by the
presence and absence of black bands on the outer upper and lower margins of the

-caudal fin. Hardenberg (1936) felt that O. intermedius might be only a variety of

O. triporus. In studying these two forms | have found that there are many characters

“that separate them and confirm the validity of ‘this species.

Diagnosis
D IV,13-14; 11 30-32; c.f. 9/2/13; cp. 16.

‘Osteochilus intermedius has a distinct large black spot near the origin of the
dorsal fin; and rows of'spots along the side of the body, which are usually distinct on
the lower part of the body. Mouth subinferior, ventral part of upper labial undivided
costae, gill rakers on the first gill arch 39-49.

O. intermedius share many characters with O. gr/pofus as stated above. The
. differences between these two species were indicated previously in the diagnosis of

O. triporus on page 100
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Description

Body oblong, slender and compreassed, depth 266394 (mean-330) in
thousandtns of standard length) Head 221-286 (mean=25 1} eye 48-72 (mean=686),
large fish with relatively small eye. Snout 71-99 (mean=87), entire, no tubercles on the
front; snout longer than eye diameter in adult fish, shorter than interorbital space, about
equal to postorbital part of the head. ‘lnterorbital space slightly convex, 103-128
(mean=115). Mouth subinferior, two pairs of well developed barbels; maxillary barbels
longer than eye diameter, rostral bar?els ‘qually shorter than the maxillary ones Ventral
surface of upper lip consists of well developed, moderately long. undivided costae.
Predor sal lengtﬁ440~480 (mean=447); origin of dorsal fin opposite 8th-3th scale of
lateral line, before mid—point between tip of snout and caudal base and also before the
pelvic fin insertion. Dorsal fin usually of normal height, its fourth simple ray shorter than
the base of dorsal fin, the length of the fourth simpie ray 223-277 imean=252) and the
base of dorsal fin 310-381 (mean=334l); branched dorsal rays 13-15 (usually 14} The
insertion of the dorsal fin opposite 2 1st—22nd scales of lateral line, number of scales
from insertion of tr;e dorsal fin to vertical from anal fin origin varies from zero to one.
Tip of pectoral fin not reaching the pelvic fin insertion, usually opposite S8th-10th scale
of lateral line. Prepelvic length 520-564 {mean=541); pelvic fin insertion opposite 1 1th
scale of iateral line. Preanal’hlength 787-815 (mean=796); anal fin cohcave, third simple
ray rather weak; anal fin origin opposite 21st~-23rd scales of lateral line. Caudal fin
deeply forked, its iobes more or less acute, upper lobe slightly longer than the lower
lobe. Length of caudal peduncle 102-141 (mean=131), usually about half of head
length, and surrounded by 16 scale rows. Scales with relatively few radii radiating from
the center, predorsal scales usually nine (rarely eight), circumferential scales 9/2/13
(4.5/1/4-4.5 in transverse series to the base of pelvic fin); lateral line scales 31 (rarely
éO), with two additional pored scales on- caudal base. Lateral line somewhat straight but
slightly curved upward anteriorly, its scales with simple tubes. Gill rakers on the first gill

arch 35-48.



Proserved speacimens are dusky on the top two  fitths of the body the dorsal

part of head and back are darker  Antenior portion of dorsal tuy with a large black spot

near the base a dark stripe along the mud portion of the tin membrane behind the large

black spot  Caudal fin with a dif fuse black longtudinal band on the outer upper and

lower margin of the fin fobe. the band on the lower lobe usuatly more distinct  Other
transparant and plan S rows of spots present along side of the body one on later
hine, three below. and two above, the four middie rows are more distingct than the out

Each spot of the rows formed in a scale pocket 1s more distinct on the lower half of

fin

al

the body than on the upper (the spots may disappear n specimens praeserved for a long

time) Coloration of fresh or live specimens unknown
Fipe
Distribution
Only known from two localities: Kapuas River, Borneo and Batan Har: River at

Djambi, Sumatra .

Habitat
Smali or large forest streams; current swift. clear water, with brown tint, PH

6.0-65 laccording to collecting data of Dr Tyson Roberts!

Material Examined (20 specimens, 47.4- 1540 mm in standard length)
Syntype:ZMA 112.608 (8 spec) Batang Hari River, Djambi
Sumatra.
AMNH 9289 {1 spec) Batang Hari River, Djambi, Sumatra.
Other specimens:
Borneo: ZMA 112610 (2 spec.) Kapuas River at Tutus Sibau
: KCTR 78.42 (3 spec) Sungai Seriang, 37 km West of
Putussibau

: KCTR 76-43 {1 spec) small oxbow lake cut off from
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Kapuas 124 km NE of Sintang.
: KCTR 76-47 (1 spec.) small forest stream flowing to
| Kapuas' NE of Gunﬁng<Satuﬁggul, 53 km NW of
Sintang. R ) o . ]
¥ KCTB 76-43 (3 spec) small okbow lake complete cut off from Kapuas
Mainstream opposite Empangaq; 124 km NE of Siﬁtang.
No locality B 2
. MHNP 95-177-40-1 (# spec.) mix with 2 spec. of

O.triporus).
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Table 14 Proportional Measurements of 0. intermedius (measurements expressed as

thousandths of standard length)

Characters

y

Depfh
He;d |
Eye

) Snout

~ Interorbital

Base of dorsal fin len§th

Fourth simple dorsal ray

Predorsal length
Prepelvic length

‘ Preanél length
Anal fin height
Pelvic fin length
Pectoral .fin length

Depth of caudal peduncle

~ Length of caudal penduncle

Lateral line scales
Predorsal scales -
Circumferential scales

‘Transverse scales

. a
Circumpeduncular scales 16

Dorsal branched rays

mean

309
89
9/1/13
45/1/45

139

All S_pecimens;(n=20) .
SD.n-1)

308
19.1
88
7.8

204
13.8
15.9
155
136
1.2
11.4
116
6.1
11.8
‘04
0.3

04



Pectoral rays

Gill rakers

‘Maxillary barbels

Rostral barbels

14.3
41.0
85
43

W
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0.7
38
115
5.7
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Osteochilus sarawakensis new species

Osteachi/us vittatus Inger & Chin, 1962: p.93-94

bl

Diagnosis .
D. IV 1—13; 1 31-33; cf. 11/2/13; cp. 16 ]
‘ Osteobhi/us sarawakensis has 5-8 {5—6 distinct) rows of spots on the posterior
two thfrds of the body. In large 'sype.cimens.the 'spots méy form longitudinal sfripes.

Dorsal fin with 12-13 (rarely 11) branched rays; 32—33 scales on lateral line. Snout

_entire without tubercles or 'por‘es; gill rakers on the first gill arch 26-34. -

0. sarawakensis and O. harrisoni share many features such as the body form and

longitudinal Stripes. O. harrisoni has about 8—10 longitudinal stripes on the body which

are extended from the back of the head to the caudal peduncle and the stripes are more

A'disti‘nct than in O. sarawakensis.” O. harrisoni also has 15-16 branchegd dorsal rays while

0. s_ar’awakéns/s has only. 12-13.

Description

Body oblong, and slightly compressed, depth 253-340 (mean=285) (in
thousanths of standard length); éye‘ 39-68 (mean=51), large fish with relatively small eye.
Snout 71-101 {(mean=85), éntire, without tubercles or pores; snouts longer than eye
diameter in adult fish, slightly shor{er than inférorbital space, about equal to postorbital
part of the head. In'terorbi'tal space slightly convex, 82-114 (méanﬂOO). Mouth
subinferior, two pairs of well developed barbels; maxillary bérbels longer than eye
diarheter, rostral barbels éhorter thah the maxillary ones. Ventral surface of upper lip
consists of well developed moderat{ejly. long undivided-costae. Predorsai length

415-474 (mean=446); origin of dorsal fin opposite 9th—10th scale of lateral line;

before mid—point between tip of snout and caudal base and also before the pelvic fin

" insertion. Dorsal fin with normal height, its fourth simple ray slightly sho&er than the
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‘base of dorsal fin, the length of the fourth simple ray 214-277 (mean=247), and the
base of dorsal fin 238-297 (mean=273); branched dorsal rayé 12-13 frarely 11). The
posterior t;ase of dorsal fin opposite 20th-2 1st scale of lateral line,_nurﬁber' of scales
from posterior base of dorsal fin to vertical from anal fin origin varieé from one to
three. Tip of pectoral fin not reaching.the pelvic fin insertion, usually opposite 8th-10th -
scale of lateral line. Prepelvic length 481-555 (mean=515), pelvic fin insertion opposite
12th (rarely 11th) scale of lateral line. Preanal length 729-796 (mean=762); anal fin
coﬁcave, third simplre ray rather weak; anal fin origin opposite 22nd-23rd séale of'
lateral line.: Caudal fin deeply forked; its lobes more or less acute, uppef Idbe slightly
longer than the lower lobe. Length of caudal peduncle 126%177/(mean=‘144); least
depth of caudal peduncle 118-143 (mean=129), «usﬁally more than half (of‘ head length,
and surrounded by 16 scale rows. Scales with nearly parallel radii, predorsal scales
usually 11 (rarely 10); circumferential scales 11/2/13; transverse Scales to the base _of ’
pélvic fin is 5.5/1/4.4. Lateral line scale usuallry 32 (rarely 31 or 33), with two additional
pored scales on caudal base. Lateral line: somewhat stréight but slightly curved upward v
anteriérly, its scales with simple tubes. Gill rakers on the first gill arch 26-34

N

(mean=31.8). ,
Preserved specimens are dark/brown on the upper two—fifth; of the side, the
dorsal part of head and back are dérkef. About eight (5—-6 distinct) longitudinal dsrk .
stripes or 'rows of spots formed in each scale pocket, the stripes more intense on‘
posteriér two—thirds of the body, and the str<ipe on. the lateral line rﬁore«distinct than the
others. A large black blotch occurs on the caudal peduncle; tHe dorsal fin membrane is

dusky, other fins are hyaline. .Coloration of fresh or live specimens unknown.
Distribution
. 0. sarawakensis is restricted to mountainous areas of Sarawak and of the

western part of the state of North Borneo (Malaysial,

Habitat
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Forest streams with clear water and swift current (persv. comm. Dr. R F. inger).

Discussion

Most of the specimens of this species used in this study are froﬁw The Fieid
Museum of Nat‘ural History. in Chicago and were collected from Sarawak and North
Bornéo. The specimens Were;identified as Osteochilus vittatus and were used for the
account 6f that species in Inger & Chin (1962) “The Fresh—-Water Fishes of North '
Borneo.” Some specimens that | examined in the British Museum are identified as
O. vittatus or as O. hasselti (see description of O. vittatus and O. hase/ti). This speéies
vis also similar to the sympatric o. harrisoni Fowler. There aré slight diffefences'in the
colc?'r pattern on the body but these charactefs are not very useful since there is a
variation with the age of the fish. - The rﬁajor ér;aracter that | used to separate
0. sarawakensis from O. harrisonf is the number of branched dorsal raysv. | havé
‘e>_<am‘ined more than 150 specimehs of O. sarawakensis and found a variation of only-11
to 13 branched dorsal rays. Unfortunately there ,were» oﬁly two specimens of ‘
O. harrisoni available fdr the étudy and they have 16 and 15 branche(d dorsal rays which
in my opinion is different enough to separate them into two species because (from my
study) no single species had as much variation in thé;m.:mber of branched dorsal rays

{except the allopatric form of O. kahajanens/\?gghd“a hasselt/).

Etymology name af‘ter the only known aréa of occurrence. ‘
Material Examined {160 spgcimens, 20.1 mm~-138.5mm standard length) -

' “Holotype, FMNH.... (M 38:5 mm in standard length, and ’paratopotypes FMNH....
{49 spec} 235 mm—126.5mm.; type locality; SVUngai Putai, branch of Baleh iRiver,
Sarawak 3rd Division (Bornéo' Malaysia); Collected by Dr. VR.' F. Inger, August 8, 1956.

| Additional paratype /

FMNH 68530 (20 spec.) 20.1 mm-116.0 mrﬁ; Baleh River tributary between

Sungai Entunau and Sungai Putai, Sarawak 3rd Division.
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FMNH 68908 (7 spec) 42.0 hm,—80.7 mm; Mengiong River, Rapit District,
Sarawak 3rd Division. '

FMNH 68906 (5 spec.) 67.5 mm-735 mm; tributary of Baleh River, Sarawak 3rd
Division, about 1000 feet above sea fevel. L

FMNH 68882 (7 spec.); 40.4 mm-70.4 mm; Kapit District, Sarawak 3rd Division. '

FMNH 44737 (2); 88.0-mm-124.6 mm; Kota Belud District; State of North
Borneo . | N o |
~FMNH 68531 (1 spec); 135.5 mm; Baleh River, Sungai Dapu, Sarawak 3rd
) D_ivision. ‘ ' . 7

FMNH 68537 (1 péc.); 76.8 mm; Baleh River near Sungai A’rau; Sérawak 3rd
Divis_ion,_a‘bout 600 feet above sea level. ’

FMNH 68912 (1 ‘spec.); 93.2 mm.; Mengiong River, Nanga Takalit camp, Kapit
District, Sarawak 3rd Division. ‘ v

FMNH 68882 (1 spec); 103.2 mm; Méngiong River, Sarawak 3rd Division.

FMNH 68534 (1 spec); 75.2 mm:; Baleh River, Sungai Putai, Sarawak 3rd Division.

FMNH 68539 (1 spec); 51.5 mm; Meligon Akah at 1000ft above sea level;

#

Sarawk 4th Division. o

FMNH 68536 (1 spec);, 47.5 mm, 81.0 mm; SUngai Bunoh near Sungai Balang at™ -
11,000%t above sea level, Sarawk 3rd Division. ' v _

FMNH 68535 (2 spec.); 93.0 mm, 70.8 mm;; Upper Balch and pool near Sungai '
Menuang, Sarawak 3rd DiQisién. ' . |

FMNH 68534 (2 spec.); 76.0 mm, 77.0 mm; Baleh Ri"ve‘r, Sungai Putai Camp.
Sarawak 3rd Division. | |

BMNH 1915.3.25.4 (1 spec.); 128.8 mm; Baram River, Sarawak 4th Division.

BMNH 1893.36.223-6 (4 spec); 105.8 mm—119.6 mm. Merabah, State of North
Borneo. '

. BMNH 1892.9.2.31 (1 spec.); 55.6 mm; Baram River, Sarawak 4th Division.
BMNH 1895.7.2.78 (1 spec); 99.7 mm.; Pata River. o

W
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Table 15 Proportional Measurements of O. sarawakensis (measurements expressed as

thousandths of standard length)

Characters holotype paratypesin=159) \
' | l;nean SD.n-1)
Depth 290 295 - 15.0
Head : 199 222 15,7
" Eye | | a1 51 80
Snout | - 80 85 = 75
interorbital 98 - 100 o an
éase of dorsal fin ‘ 277 273 . . 93 |
Forth simple dorsal ray 238 : 247 ’ 231
- Predorsal length 421 446 . 182
Prepelvic length | | 481 515 . 182
Preanal length : L 742 762 . 140
Anal fin height | | 206 215 85
Pelvic fin length ' 212 212 ' 93
- Pectoral fin length : ' 188 204 ‘ 85
Depth of caudal peduncle ‘ - 127 129 | v 4.4
Length of caudal penduncle o | 156 144 10.6
Lateral line scales | T - 32 321 : 0.5
Predorsél scales 11 108 0.4

Circumferential scales
Transverse scales
Circumpeduncular scales .16 16

Dorsal branched rays - o 12 , 121! 05



Pectoral rays
Gill rakers
Maxillary barbels

Rostral barbels

15

36

56
32

14.4
318
71
35
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32
10.3
5.4
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Osteochilus harrisoni f_g#lﬂ

Osteochilus harrisoni Fowier 190%: p 481, original description; type iocality:
Baram River, Boneo; Holotype ANSP 114892: 166.7 mm.; standard length; paratype,
same catalogue number:152.6 mm. standard length. .

Osteochifus harrisoni Weber & de Beaufort, 1916: vol.3, p. 139; description

(after Fowler, 190%5)

Nomenclature

Fowier described Osteochi/us harrisoni in 1805 from two specimens collected
by Mr. Alfred C. Harrison Jr. in Baram River, Borneo. Fowler noted that this species was
close to 0. kahajanensis without actually having seen specimens of the latter species.
Weber & de Beaufort {(1916) did not see Fbwl_er’s type specimens. They stated that they
were not sure about the validity of this species as Fowler did not say anything about the
presence or absence of pores on the snout. No additional specimens have been
collected since 1905. My examination of the two known specimens shows that these
two species aré not closely related. Frgm studying of the original description of
0. vittatus (Cuv. & Val), it seems probable that it is closely related to O. harrisoni.
Unfortunately the type specimen of Q. vittatus is in very bad shape and the coloration is
gone (see also nomenclature discussion of O. microcephal/us and O. vittatus, page 28

and 185).

‘Diagnosis ‘
D. IV,15-17; L. 31-33; c.f. 11/2/13; cp. 16
0$>teoc/7i/us harrisoni has a long dorsal fin (15-17 branched rays). About ten
fongitudinal stripes along the body. Snout without tubercle or pores. Mouth suBinferior;
ventral surface of upper lip with iong undivided costae. Gill rakers on the first gill arch

36 (counted on paratype)
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Osteochilus harrisoni is closely related to O. sarawakensis but O. sarawakensss
has a shorter dorsal fin and fewer rays (IV, 11-13) and about five to eight rows
consisting of spots instead of continuous stripes as in O. harrisoni. O. harrisoni is also -
related to O. pentalineatus, but the latter species has a shallower body, a shorter dorsal
fin (IV, 10), and only five stripes on the body.

Description

Body oblong and compressed, depth 358-374 (in"thousanths of standard length).
Head 231-242; eye 53-56.\48nout 81-83; entire without tubercles f)r pores; snout
longer than eye diameter, sho:ter than interorbital space, and about equal to postorbital
iength in adult fish. Interorbital space slightly convex, 131-132. Mouth subiﬁferior, two
pairs of well developed barbels; maxillary barbels longer than eye diameter, rostral
barbels shorter than the maxillary ones. Ventral surface of upper lip consists of well
developed Iong undivided cosfae. Predorsal length 423, origin of dorsal fin opposite
9th-10th scale of lateral line, before mid—point between tip of snout and caudal base
and also before the pelvic fin insertion. Dorsal fin of a normal height, its fourth simple
ray much shorter than the base of dorsal fin 327-329; branched dorsal rays 15-17.
Insertion of dorsal fin opposite‘21st—23rd scale of latera! line, number of scales from

_insertion of the dorsal fin to vertical from anal fin origin varies from =1 to 2. Tip of
pectoral fin not reaching the pelvic fin insertion, usually oppoysite Oth scale of lateral line.
Prepelvic length 461, pelvic fin insertion opposite 11th scate of {atera! line. Preanal
fength 773; anal fin concave, third simple ray rather weak; anal'fin origin opposite
22nd-23rd scale of lateral line. Caudal fin deeply forked its lobes more or less acute,
upper lobe slightly longer than the lower lobe. Length of caudal peduncie 126-147;
least debth of caudal peduncie 146-147, greater than half of the head length, and
surrounded by 16 scale rows. Scales with nearly parallel radii, predorsal scales 10;
circurﬁferential scale 11/2/13 (5.5/1/4.5 in transverse series to the base of pelvic fin).
Lateral line scale 31-33, with two additional pored scales on caudal base, lateral line

somewhat straight but slightly curved upward anteriorly, lateral line scales \_/Oith simple
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tubes  Gill rakers on the first gilt arch 36 (measured from paratype)

Preserved specimens are dark brownish green on upper two fifth of the body,
the dorsal part of head and back darker Body marked with a longitudinal stripe on each
scale row, (about 10 stripes along side) of the body. the stripes are equally distinct
Dorsal and caudal fin darker with melanophores other fins hy‘ahne Coloration of fresh

specimens unknown

Distribution
Only two specimens known from Baram River, Sarawak, 4th Diwision,

northwestern Borneo

Habitat

Unknown

Material Examined (2 specimens 166.7 mm, 152.6 mm, standard length)

ANSP 114892 (Holotype and Paratype) Baram River, Borneo

X

e
et
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Table 16 Proportional Measurements of O. harrisoni (measurements expressed as

thousandths of standard lenéth)

Characters »  . | ’ Holotype » Paratype
Standard. length (mm) s 166.7 ‘ ' 152.6
Depth : . : 358 374
. Head | 242 231
Eye | | , 56 | 53
Snout - R ., 83 o 81
Interorbital - , Lo o132 . 131
Base of dorsal fin | - 327 _ : 329
' Fourth simple dorsal ray . 238 - ' 212
Predorsal length “ 423 |
Prepelvic length- g s 461
Preanal length o . o i 774 .
Anal fin height ‘. 2 ' . 224 |
Pelvic fin length ' 211 ‘ 216 .
Pectoral fin length ERL- I o 221
'Depth of caudal peduncle -~ | 146 - 147
Length of caudal pehduncle 147 126
Lateral line scales o 33 o 31

Predorsal scales | 10 . 10
Circumferential scales .

Transverse scales :

-

Circumpeduncular scaies . 16 ‘ : 16

-

Dorsal branched rays - 15 P 2
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Pectoral rays 15 - 15

Gill rakers | 7 36

Maxillary barbels : 8.2 75
<

Rostral barbels ) - 3.1 A . 1.6



Y

 the pelvic fin insertion. Dorsal fin of normal height, the length of the fourth simple ray
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Osteochilus pentalineatus Kottelat

The following information is modified from that kindly provided by Mr. Maurice.
Kottelat. The descripiion of this speciés is currently in press (Fishes from the Mentaya
Drainage, Revue Suisse de Zoology, 1981).

Holbtype: the only known specimen; Museum d Histoire Naturelle, Gerieva, Switzerland
(cat no. unknown; 56.4 mm; standard Ieﬁgth, type locality; Mentaya Drainage, ‘Southe‘rn

Borneo.

Diagnosis

D. IV,10; Ll 30, cf. 9/2/13, cp. 12 %

Osteochilus penta//neatus has five longitudinal stripes on the body, one on the

,Iateral line, two above and.two below. The scales are rather large, there being only

7/2/9 c:rcumferentlal scales, and only 12 circumpeduncular scales.
O. pentalineatus shares some’characters with O. harrisoni and O. sarawakensis
but differs in having a shorter dorsal fin, fewer circumferential scales, and a lower

number of stripes.

Description ,
Body oblong, slender, and compressed; depth 255 {in thousanths of standard
length). Head 235; eye 75. Snout 82; without tubercles but numerous pores in the

front. Snout Ionge{' than eye diameter interorbital space, about equal to the postorbital

length in adul{\ﬁsh Interorbital space slightly convex, 122 Mouth subinferior, two pair 2
of well developed barbels Predorsal length 438 origin of dorsal fm opposite Sth sdaré

of lateral line, before mid~point between tip of snout and caudal base and also befor 3 5

205, and the base of dorsal fin 250; branched dorsal fin rays 10. The insertion of

dorsal fin opposite 18th scale of lateral line, number of scales from posterior base of
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dérsal tin to vertical from anal fin origin three. Tip of pectoral fin not reaching the

_pelvic fin insertion, opposite 8th scale of lateral line. Prepeivic length 505; pelvic fin
insertion opposite 11th écal_e of lateral line. Preanal length 800; anal fin concave, thil;d

iiéimplé ray rather weak; anal fin opposite 2 1st scalé of Iatefal line. Caudal fin deeply
forked, its lobes more or less acute, upper lobe slightly longer than the Iéwef lobe.

' Length of caudal pedunéle 130; caudal peduncle surrounded by 12 scale rows.
Circumferential scales 9/2/13 (4.5/1/4.5 in transverse series to the base of the pelvic
fin), lateral line scales 31, with two additional pored' scales on caudal base. Lateral line
somewhat straight, its scales with simpie tubé. | |

Preserved specimené are dusky on the upper two fifths of the body, the dorsal
part of head and‘ back darker. Ground color reddish brown, five bvlackish browr{ |
longitudinal stripes, one running along Iaterai line, two above and two be:low. Fins
hyaline; extrehity of médian caudal rays dark. A :c;w of dark spots on the membrans
between the dorsal rays in' about 1/3 of its height These spots are more distinct |

posteriorly:

Lo

«<?

" Distribution

Mentaya River, Southern Borheo. ,

Habitat

Unknown.

Material
Not seen, description based on Mr. M. Kottelat's original description and

photograph of the Holotype.
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Table 17 Proportional Measurements of O. pental/ineatus (measurements expressed as

thousandths of standard length)

Charaqters

Standard tength (mm)
Depth

Head

. Eye

Snout

interorbital

Base of dorsal fin

Fourth simple dorsal ray
Predorsal length
Prepelvic length

Preanal length

Anal fin height

Pelvic fin length

Pectoral fin length

Depth of caudal peduncle
. Length of caudal penduncle
Lateral line scales -
Predorsal scales
Circumferential scales
Transverse scales
Circumpeduncular s

Dorsal branchéd rays—

;

Holotype

56.4
255
235

12
10



Pectoral rays
 Gill rakers
Maxillary barbels

Rostral barbels

14

143
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Osteochilus hasse/ti (Valenciennes)

Rohita basse/t/' Valenciennes in Cuvier and Valenciennes, 1842: Vol. 16, p.208;
original description; type locality. Java; syhtypes: 5 specimens (3 dry, 2alc) RMNH 2188,
dry(216.8 mm, SLJ}; RMNH 2177, dry (141.1 mm S.L); RMNH 2120, dry (104.4 mm Sy
RVINH 2588, in alc. (2 spec, 136.1, 109.7 mm, SL) /

Rohita roste//atus Cuv. and Val., 1842: vol.18, p 250; original description; type
locality: Rangoon, Burma; holotype MHNP 85\7\177—31—1, 75.1 mm in standard length.

. Rohita (Rohita) kuhli Bleeker,. 1860: v;\l\.‘2,\p.]77; original description; type
Iocélityz Palembang, Sumatra; holotype BMNH 1866.5.2.171, 160 mm total iength (given
" by Bleeker) 116.7 mm standard length (my measurement) |

Roh/ta (Rohita) hasselti Bleeker, 1863 vol3 'p.65; descrlptlon Iocalnty Java,
SUmatra, Borneo {78 specimens); with color plate.

Ostebch//us hassé/ti Gunther, 1868; vol.7, p.41; description; locality: Java,
Sumatra,Borneo. |

Osteochilus kuhlii Gunthér, 1868: vol.7,'p.43: description; Bleeker's specimen.

Osteochilus neilli Day, 1870: p.899; original description; type locality:k'Sittang
River, Burma; syntype (2 specimens) ZSI| 699, 60.9 mm and 52.9 mm standard length (my
measurement) ’ '

Osteochilus ne//// Day 1876 p. 545, pIt 80, f|g2 description; locality Sittang
and Bllllng in Burma. ’

| Osteochilus neilli Day, 1889: vol.1,p.274, fig. 94; description; locality: Rangoon,.
Burina. , v |

Osteochilus hasselti Weber &‘ de Beaufort, 1816: vol.3, p.135; description;
locality Sumatra, Java, Borneo, Malacc_a, and Siam.

Osteochilus hasselti Tirant, 1929: p.15l1; description; locality: Cochinechine atwd

Cambodia.
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Osteochilus duostigma Fowler, 1937: p >182, fig. 120, 121; originaldescription;
type locality Kemarat, northeastern Thailand; holotype ANSP 68069, 115 mm total length
(given by Fowler), 85.7 mm standard length {my measurement)

' OSteoch/'./’us hasselti Smith, 1945: p.214; description; locality: various parts of
Thailand, Mekong basin (Laos & Cambodia).

Osteochilus hasselti tweediei Menon, 1854: p.12, fig 3;‘Qriginal description;
type locality Kuala Tahan, Pahang, Malaysia; holotype ZSI F324/2, 118.9 mm standadrd
length (my measurement). '

Nomenclature

Osteochilus hasselti is one of the commonest species of the gean, it has been
found almost throughout the range of the gehus except in N. Vietnam, China, and
- eastern Borneo. This spécies demonstrates considerable geographical variation in body |
proporﬁon, color pattern, and length of dorsal fisr\and for this reason, many nominal
| forms of it have been described. The majority of O. hasse/ti specimens have a rather
deep body, long darsal fin (15-17 bra-nyched dorsal rays), with about 6-9 rows of spots
or stripes oa the posterior two-thirds of the body. Some 'spedimens have a black.

" ‘blotch on the scales above the middle part of the pectoral fin; this form rapreser‘wts» the
nominal form of O. nei///'.Day {Burma) and O. ‘duostigma Fowler (Thailand). This

" character is only seen in young speaimens. Some Epecimens have a rather slender body
and short dorsal fin (12-13 ‘branched dorsal rays) which are usually found in eastern
Malaysna the islands between Sumatra and Borneo, Sumatra, and Java in possible
response to the runnmg water habltat this form lS a norminal form of 0. hasse/t/
tweediei+ This subspecnes ‘described by Menon (1954) was based on specimens from
Pahang, eastern Malaysm The type specimen of 0. hasselti also rapresents this form
{with 13 branched dorsal rays) therefore, | do not recognize Menon's subspecnes The
syntypes qf O. hasselti (Cuv. & Val) are dry mounted varnished specimens th?t have
been ignored for a long time because Bleeker's (1863) Atlas and figure have been so

useful. O. hasselti of Bleeker répresentsthe common form which 'many ichthyologists
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accept as typical. This form has faint rows‘of spots which sometimes disappear after
death or preservation in alcohol. It represents the nominal form of Osteochilus kuhli
Bleeker. .~
/ -t

' o
Diagnosis

D. IV,12-17; 1. 30-33; cf. 11/2/13: cp. 16

The number of branched dorsal rays varies widely in Osteochi/us hasselti. There.
are 15-17 rays in specimens bf most populations {and only this) on the mainland, but
there aré 12- 114 rays in some populations in the archipelago area. There aré 6-9 rows
-of spots or stripes on the posterior two-thirds of the body; some young specimens
have a black blotch on the scales above the pectoral fin. |

O. hasselti shares some characters with O. sarawakensis such as the rows of
spots or stripes oﬁ the body; However, O. sarawakensis has an inferior mouth with long
undivided costae on the ventral part of the upper lip, while 0. hasse/ti has short divided
costae dn tHe lip. O. sarawakensis also has a shorrt dorsal fin of 1113 branched rays.

0. hasselti-is closely related to O. kappeni. The differences that éeparate them
are: circumferential scales 133/2/15;'body deeper and more compressed; rows of spots

on the body are not distinct in O. kappeni

Descrjption

Body oblong and slightly compressed; depth‘ 327-410 (mean=368) (in thousandth
of standard length), head 219-258 (mean=254); eye 42-70 (mean=57), large fish with
relatively small eye. Snout 67-81 (mean=79), entire, without tubercles or pores; snout
longer than eye diameter in adult fish, shorter than interorbital space, shorter than
postorbif’al part of the head. Interorbital space slightly convex, 114~ 143 (mean=122).
Mouth ascending, two pairs of well developed barbels; maxillary barbels longer than or
about equal to eye diameter, rostral barbels shorter than the maxillary ones. Ventral
surface of upper lip coﬁsists of well developed short, di\,/ided,v costae. Predorsal length

420-440 {mean=433), origin of dorsal fin opposite 8th to 10th scale of lateral line,



148

before mid—point between tip of snout and caudal base and also before the pelvic fin
insertion. Dorsat fin usually with normal height, length of fourth simple ray 227-294
(mean=268), base of dorsal fin 324~403 (mean=372) and branched dorsal rays 15-18
{specimens from Java, and Biliton island may-have 12—-14 rays). The insertion of the
dorsal fin opposite 22nd-24th scale of lateral line, number of scales from isertion of
the dorsal fin to vertical from anal fin origin varies from -2 to 0. Tip of pectoral fin not
‘reaching the pelvic fin insertion, uéually opposite 8th— 10th scale of lateral line.
Prepelvic length 42 1-580 (mean=516); pelvic fin insertion opposite 1 1th\— 12th scale of
lateral line. Preanal langth 761'—903 (mean=792); anal fin concave, third simple ray rather
weak; anal fin 6rigin opposite 22nd-24th scale of lateral iimg. Caudal fin deeply forked,
its lobes more or less acute, upper lobe slightly longer than the lower lobe. Least depbth
of caudal peduncle 133-156 (mean=142), usually greater than its length, and more than
half of head length; length of caudal peduncie 101-143 (mean=113). Caudal peduncle
surrounded by 16 scale rows. Scales with néarly parallel longitudinal radfi, predorsal
scales usually 8- 11; circumferential scales 11/2/13 (55/1/4.5 intrahsverse series to the
base of pelvic fin); lateral line scales 30~33 with two additional‘r‘«f;red scales on caudal
base. Lateral line somewhat straight but slightly curved upward anteriorly, its scales with |
simple tubes. Gill rakers on the first gill arch 27-35.

Preserved specimens are dusky on the upper two-fifths of the side; the dorsal
‘part of head and back are darker; six to nine longitudinal rows of spots or stripes on
posterior two—thirds of the body. A large round black spot is present on the caudal
peduncle. Some youngvép-ecimens also have a dark blotch formed by dark bars on the
fifth scale of the lateral line, and on the one above and the one below, (above the middie
part of the pectoral fin. Dorsal and caudal fins with melanin pigment in the membranes,
dther‘fins plain. Coloration of fresh specimens oIive—brde with érange spots be;ween'

the rows of black spots; all fins are pinkish.

" Distribution
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O. hasse/ti has a wide distribution from Burma eastward to as far as the Mekong
Basin and its tributaries, southward to Malay Peninsula and the Islands of the archipelago

wast of Wallace's line.

Habitat
_l.akes and large rivers with still or slow moving water at the low elevations with

turbid warer, It can occur in running water but never in swift water.

Material examined {530 specimens 54.8*22:’3;.0 mm staﬁdard lengin)
Syntypes: RMNH 2117, 21 18, 2120 (3 specfdry, mounted), Java
RMNH 2588 (2 spec., alc.) (said to be syntypes)
Java |
Other specimens:
ZS| 668 (2 spec, syntypes of O. neillj) Sittang,
Burma |
MHNP 85-177-31-1 (1 spec., type of O rostel//atus)
éangoon, Burma.
ANSP 68096 (1 spec., type of O. duostigma)
Kemarat, Thailand
ZS1 324/2 (1 spec, tyr ‘asselti tweedief)
Kuala Tahan, Pahang
Borneo: BMNH 1804.1.20.2 {1 spec.) no spacific locality
BMNH 1898.11.14.5 (1 spec) Sarawak, Baram River
FMNH 68543 (2 spec.) Sungai Subis, Sarawak 4th Div.
FMNH 62991 (21 spec) R. Niah, Sarawak 4th Div.
FMNH 68854 (1 spec) Sungai Tangap, Sarawak 4th Div.
FMNH 68853 (1 speé.) Sungai Tangap, Sarawak 4th Div.
* FMNH 62985 (1 spec) R. Niah, Sarawak 4th Div.
FMNH 62986 (1 spec) R. Niah, Sarawak 4th Div.
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Bali:
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FMNH 68707 {1 spec) Sungai Subis, Sarawak 4th Div.
FMNH 68544 (2 spec) Lower Niah, Sarawak 4th Div
FMNH 68850 (1 spec) Kampon Tangap, Sarawak 4th Div.
FMNH 68852 (2 spec.) Niah, Sarawak 4th div.

KCTR 76-8 (9 spec.) Sungai Keniyatan, about 65 km

NE. of Pontianak (tributary of Kapuas)

RMNH 8622 (1 spec.) no spacific locality
25! 667 (1 spec! Sittang River

" BMNH 1974.10.10.886 (1 spec) Darau Tamblingan

BMNH 1874.10.1C.£88 (1 spec) Darau Tamblingan
BMNH 1974.10.10.884-885 (2 spec) Darau Buyam
BMNH 1974.10.10.880-883 (3 spec.) Darau Batan

Indochina: MHNP 85-177-13-8 (3 spec.) Cochinchina

Java:

UviMZ 181131 (4 ;pec.) Prek Tock, Prey Veng Prov,,
Cambodia | : “
UMMZ 181187 (1 spec.) Fish pond at Bamnak, Pursat Prov.,,
Cambodia

UMMZ 181153 (1 spec.) Prek Angkor 15 km west of
Phnom Penh, Cambodia

UMMZ 182250 (1 spec) Great Lake at Kampong Laung,

Cambodia

BMNH 1974.10.10.875-879 (5 spec) Telaga Patengan,
near Bandung , ;: j
MHNP 85-177-13-10 (2 spec.) Batavia _
UMMZ 155735 (3 spec) Fish pond near Trogong R

SN
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UMMZ 155577 (3 spec) no specific locality
UMMZ 1565732 (2 spec) tish pond near Singaparna
UMMZ 155737 (1 spec) Vic Bandveng (markat)
UMMZ 155731 (1 spec) Lake Tjiboeros)

UMMZ 155733 (1 spec) Tjitande; Godebak

Malaysia {continental), and Singapore:
BMNH 18825 19.22- 24 (3 spec) Telom River, Pahang
BMNH 1931.7 20 34 (1 spec) Tasek Bera. Pahang
AMNH 13831 (1 spec) Sungai Lampan, Perak
FMNH 42429 (2 spec.) Lake Chin Chin, Malacca
NMNH 101258 (3 spec) Lake Chin Chin, Malacca
NMS 628 (2 spee ) Lake Chin Chin Malacca
NMS 627 (2 spec) Kakai Bukit, Peris
NMS 630 (2 spec.) Kuala Tahan. Pahang
NMS/‘SB’A' {3 spec) Lake Chini. Pahang
NMS (uncatalogued, 3 spec) Singapore
MHNP 85-177-13-11 (3 spec) Malacca

Sumatra  AMNH 8502 (1 spec.) Padangsche. Bovenlanden
AMNH 8501 (1 spec) Kalung (Tilatang), Padangsche,

Bovenianden

AMNH 8297 (1 spec) Djambi, Batang Hari River
ANSP 117307 (68 spec) Buta Songkar, Padarysche,
* Bovenlanden
ANSP 32377 (1 spec.} Padang
ANSP 27305-6 (2 spec) Batu Songkar, Padangsche,
Bovenlanden

- RMNH 13728 {1 spec) lat 4 degree N.,.long. 38-49
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"degree E.
T RMNH 26811 (1 spec.) Sockadana
RMNH 17611 (7 spec) River Poeloeweh
UMMZ 155582 (1 spec.) Moesi River, Maeara Kiingi
.ZMA 116.087 (6 spec.) Padang Benedenloop
" ZMA 116084 (1 spec) Patang Hari River, Djambi B ‘ ‘
ZMA 116.102 (2 spec.) River near Solok ‘ |
ZMA (uncatalogued, 3 spec.) Fort de Kock
ZMA (uncatalogued, 1 spec.) Talack

Biliton Island: ZMA 116.092 (4 spec) -

Thailand: AMNH 14583 (1 spec.) Chanthaburi River
.ANSP 58060 (1 spec) Chanthaboon |
ANSP- 57506 (2 spec) Chanthaboon (with 11 spec.of
O./lini »
ANSP 87862 (10 spec) Huey Yang i
ANSP 57508 (1 spec) Chiengrriai '
ANSP 57507 {1 spec) Chiengmai -
- ANSP 889404 (18 spec) Huey Yang , _
ANSP 76817 (4 spec) Krabi T - -
ANSP 60329 (1 spec) Trad |
ANSP 60843-44, 6094 1-42 (4 spec.) Bangkaok
ANSP 60325,*6; (2 spec.) Ban Thung Luang (near Hua Hin)r
BMINH 1834.1 218 14 (1 spec) ‘Hang Kra Ben, Chao Phya
, River ”
NMNH 108038 (2 spec) Pattani River
NMNH 108052 (2 spec) Talesap, Songkhia
NMNH 108051 (1 spec) Chanthaboon River ¢
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NMNH 103260 (1_spec) Bukit, Pattani

NMNH 108053 (1 spec) Tale Noi, Songkhla

NMNH 108040 (1 spec.) Talesap, Songkhia

NMNH 108030 (1 spec) Meklong at Ban Pong "

RMNH 16462 (1 spec) Pattaiung

UMMZ 201055 (4 spec) Chao Phya River

UMMZ 201066 (3 spec) Huay‘Kwang,Cl:Jbol

UMMZ 201056 (17spec) Creek at Ban Tha Mai, Ubol

UMMZ 201058 (1 spec) Lam Pao Resef'voir, Kalasin

UMMz 201059 (4,5;260) Lam Pao Reservoir, Kalasin

UMMZ 20 #
UMMZ 20 135g

UMMZ 201061 (1 spe;:.) Huay Thom—Loe at Ban Bung

;pec)Lam Pao Reservoir, Kalasin

spec.) Lam Pao Reservoir (S,W.end)

UMMZ 201063 (2 spec.) Lam Pao ﬁeservoir, Kalasin

UMMZ 201064 (2 spec) Mekong River, at Ban Tha Sadet,

Nong Khai -
. UMMZ 201057 (1 spec.) Mun River at Ban Dan, Ubol
UMMZ 195372 (4 spec) Chao Phya River at Maharaj
District . ‘
umMmz 195791 {1 spec.) Huay Ban Yang Reservoir,
North of Korat
UMMZ 195757 (10 spec.) Reservoir of,Mahasarékam
UMMZ 195679 {12 spec.) Market at Ubol
NIFI {uncatalogued, 10 spec.) Chao Phya Rive’f at
v Ayuthya
~ NIFI {uncatalogued, 56 spec)) Ubolratana Reservour
. NiFl (uncatalogued 15 spec.) Huay Luang, Udorn :
NIFI (uncatalogued, 21 spec,) Mekong River at Nong Khai
NIFI (uncatalogued, 16 spec.) Lamdome Noi, Ubol

153
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, 24 spec.)) Bung Borapet, Nakorn

NIFI (anatalogued, 4 spec.) Meping at Cheingmai
NIFl {uncatalogued, 14 spec.) Meklong River at

" Karnchanaburi -
NIFl (uncatalogued, 4 speé.) Surathani
"NIFI (uncé%;;;;gded, 20 spec) Ch‘anthaBuri River
NIFI (uncatalogyed, 9 spec,) Petchaburi -

NIFI (uncataloguéd, 3 spec.) Chumporn

¢}

NIFi (un¢g;aloghed,-38 spec) Nongharn, Sakol Nakorn

154
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Table 18 Proportional measurements of O. hasse/ti (mea ments expressed a5

N

thousandths of standard length) XY

Characters other specimens
Crhean S.D.(n=525) |
Depth 304 . 369 . 30.8-
Head \ 195 254 . 334
Eye 49 57 103
Snoqt 70 | 78 85
In'ferorbital spac ‘ 108 . | 123 84
Base of dorsal ffin . | 318 373 - 286
Fourth simple/dorsal ray - . ( 368 224
Predorsal lefigth 3 » 433 217
Prepelvic [éngth ? _ ' 516 . 288
Preanal I¢ngth | ] ‘ 792 439
Thirhdv ﬁlple anal ray ‘ ; 232 ‘ 17.6
Pec ral’f'in iength - 207 : 311
Pefvic fin length S | 222 179
ep}h of caudal peduncle 114 ' 142 7.6
ength of caudal peduncle 125 113 125
_ateral line scales ’ a 32 325 15
Predorsal sca‘les 11 10.1 _ 0.7
Circumferential scales. 11/2/13 11/2/13
Transverse scales (to | ‘
the base of pelvic fin) ' 55/1/45 5.5/1/4.5 '

Cjrcumpeduncular scales . 16 16



Dorsal branched rays
Pectoral rays

-Gill rakers

Manxillary bé/rbel

" Rostral barbel

14
14

L.
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15.4

29.4
66
27

156

1.9
0.5
1.7

12.0
45"
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- Osteochilus kappeni (Bleeker) '

Yag

Rohita kappenii Blaeker 1857: p.19; Original description; Type locality, R:ver
Kapuas at Pontianak; Hobtype BMINH 1866.5.2.174 7, 120 mm total length (given by
'Bleeker), 86.0 mm standard length (my measurement).
" Rohita (Rohita) kappenii Bleeker, 1860: vol.2, p.167; redescription (same |
/;bécimen), with color plate. | |
Osteoch/lus kappenii éunther, 1868: vol.7, p.42; redescription (from ABleeker’s
specimen. | | | /
Osteochilus kappen// Weber & de Beaufort, 1916: voI 3, p.137; descnptlon
tocality Sumatra (D Jambl) | have not seen the specimen. . .
Osteochilus brevicauda Weber & de Beaufort, 1916: vol3: p. 138 orngmal :

description; type Iocahty Kapuas River at Putus Sibua, Putus Genting; Borneo; syntype

ZMA 100.167 (1 spec, 175.0 mm S.L), ZMA 112.675 (6 spec, 46.8-67.2 mm SL). »

Nomenclature ‘

Osteoch//us kappenii was descrnbed by Bleeker in 1857, and redescribed from
the same specimen in 1860 and 1863. There was a slight difference in the description
of 1857 from that given in 1863 as follows: 32-34 'vs 33-34 lateral line ’sc'ales 12 vs
14.5(15) scales in transverse series, and 6 vs 6.5(7) scales above'lateral Iin; to origin of
dorsal fin. Gunther (1868 cléimed that the type specimen of this species was BMNH
1866.5.2.174. In my examination of this specimen | counted 5.5 scales from above the
Iaferal line to the origin of the dorsal fin, and 30+2 scales along-the lateral line (samé on
‘both sides of the body). | am not sure that this specimen is reaily the type that Bleeker
. uséd or not; in addition, the difference within Bleeker's papers is unexplainable.
| in 1916, Weber and de Beaufort described O. brevicauda on the basis of minor
differences. He used twb characters.to separ‘aie these two species as foliows the

number of scales below the lateral line to the mid-line of the abdomen (6.5 in
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0. kappenii and 7.5 in O. brevicauda) and the shape of the black blotch on the caudal
peduncle. From my study of other additional specimens, | find that these two charaétérs
vary within the species. Since | am not gertain about the type specimen, | have based my
description of this species on Bleeker's (1863) illustration which has 32+2 lateral line
scales, 6.5/1/5.5 transverse scales to the base of pelvic fin, and 16 branched dorsal
rays. Th’ese characters agree with the O. brevicauda of Weber and.de Beaufort.
Diagnosis

D. IV,15-17; Il 31—33,- cf. 13/2/1’5; cp.16

0. kappen; has a deep body with 13/2/15 circumferential scales, 6.5/1/55 ,
transverse scales to the base of pelvic fin; and a large round black biotch on the canaI
peduncieé. In yéUng specimens there is an indication of an incomplete browﬁ vertical
band above and below the I}ateral line, and above the mid;portion of the peétoral fin, _

0. kappeni is related to O. hasse/ti and it is quite dif ficult to distinguish between
these two species. O. hassel/ti has larger scales, a more siender body, and 11/2/13
circurhferg:fntial scales. There are rdws of spots on the body in both species but they
ére‘ very distinct in O. hasse/ti, while in O. kappeni the rows of spots are“small and faint
ahd usually disappear in adult s’pe‘cimens.'
Descriptio_h

Body oblong, deep and compressed, depth 351-446 (mean=385) (in thousanths
of standard length). H‘ead 242-300 (mean=268), eye 51-94 (mean =78), large fish with
a relatively small eye. Snout 72-103 (meanf87) entire, without tubercles or pore; about
equal ory‘a little longer than éye diameter, shortér fhan interorbital spaée, usually shorter
than the ppsforbital part of the head. Interorbital spacé slightly convex, 115-144
{mean=127). Moﬁth subinfe‘rior,. two pairs of well developed barbels; maxillary barbels
longér than eye diameter, rostral barbels usually shorter than the maxillary ones. Ventral
surface of upper lip consists of well developed short costae, most of ‘which are divided

into more than two portions. Predorsal length 424-458 (mean=439); origin of -dorsal
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fin opposite 7th or 9th scale of lateral line, before mid~point between tip of snget-and
caudal base and also before the pelvic fin‘insertion. Dorsal fin long and normal in height,
its fourth simple ray shorter than the base of the dorsal fin, the length of fourth simple
ray 247-311 (mepn=289), and the base of dorsal fin 334406 (mean=377); branched
dorsal rays 15-—1‘; insertion of the dofsal fin opposite 22nd - 24th scale of Iaferal line,
number of scales from posterior base of dorsal fin to vertical from anal fin origin varies
from -2 to 0. Tip of pectoral fin ﬁot reaching the pelvic fin in§~érﬁon, usually opposite
9th—-12th scale of lateral line. Prepelvic length 523-559 (mean=539):.§elvic fin insertion
opposite 11th— 12th scale of lateral line. Preanal length 768?831 (rﬁean=796); anal fin
concave, third simple ray rather weak; anal fin origin opposite 2 1st—-24th scale of lateral
Iiné. Caudal fin deeply forked, its lobes more or less acute, upper lobe slightly longer
than the lower lobe. Length of caudél peduncle 84-153 (mean=143), least depthlof
caudal peduncle 130-151 (mean=143), and surrounded by 16 scale rows. Scéles with
few radii, parallel ce'ntrally‘ and radiating laterally; predorsal scales 9+ 11; circumferential
scales 13/2/15 (rarely 11~12/2/15), scales in transverse series to the base of pelvic fin
6.5/#/5.5 ‘(rare_ly 5.5/1/5.5). Lateral line scales 31-33, with two additional pored scales
on caudal base. Lateral line somewhat straight but slightly curved upward anteriorly, its
scales with simple tubes. Gill rakers on the first gill arch 26-34. '

Pres‘erv.ed Speéimens are dusky on the upper‘two—fifths of the side, the dorsal
part of head and back are darker. There is a large round black blotch on the caudal
peduncie and spbts in rows which are irregular, usuélly faint, and disappear in adult
specime Young specimens also have a dark incomplete bar at the two or three scales
“above and beJoj/v the lateral line and opposite the mid—portion of the pectoral fin.

Dorsal andvclaudal fin with melanin pigment in its membrane other fins clear. Coloration

of fresh specimen unknown.

Distribution
“All specimens studied are from the Kapuas River, Borneo. Weber and de

Beaufort reported this species from Djambi Sumatra (not seen; it is possible that this
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'species occurs there). Fowler (1905) reported O. kappeni from the Baram River in

Sarawak (not seen); from his description it is more probably O. kahajanensis.

~ Habitat . *

Small or large rivers with weak current and turbid waters‘ seem to prefered.
| Material Examined (17 specirﬁens 46.8 mm -175.0 mm standard length)
Holotype BMNH 1866.5.2.174 (?) Kapuas River, Pontianak, Borneo
" Syntypes of O. brevicauda (7 specimens)
ZMA 100.167 (1 spec)Kapuas River at Putus Sibau, &
Borneo. ,
ZMA 1 12.675 (6 spec.)Kapuas River at Putus Genting,
_ Bf)rneo. )
Other specimens: /
MHNP 85-177-17-1 i2):Borneo
AMNH 9273 (1)Borneo, Poetus Gent'iyn'g (preéumably
from ZMA 112675).
(KCTR 76-37 (2i:small forested stream where it flows
" into Sungai Mén'dai' 2—3 km upstream from its
Kapuas mainstream, 17 km WSW of Putussibau“,
{current weak, water turbid).
KCTR 76-28 (3)small forested streams flowing into
Sungai Pinoh near village of Ribang—-’Rabing ;
“about 55 km §SE of Nangapinoh'and 2 kmi NE of
’ 'Katabahru. '
KCTR 76-43 (1):small oxbow lake éompletely cut off
from Kébuas mainstream opposite Empangau,

124 km NE of Sintang.

161
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Table 19 Proportional Measurements of O. kappeni (measurements expressed as

thousandths of standard length)

Characters type . other specimens
BMNH illust. mean | S.D:(n:: 16)
Standard length (mm) : 86.0 89.4
Depth 384 38.0 385 239
Head 242 263 s 192
Eye ‘ 71 64 78 13.0°
Snout . - 84 103 87 7.0
_ Interorbital : 122 127 73
Base of dorsal fin : | 377 384 377 239
. Fourth simple dorsal ray ‘ 305 287 289 205
Predorsal length | 403 439 130
Prepelvic length ’ 7 496 539 14.0 |
Preanal lerigth 752 796 220
Anal fin height - . 238 210 252 121
Pelvic fin length 234 225 237 15.8
Pectoral-fin length " 231 227 236 86
Depth of caudal peduncle 151 150 143 v 62
Length of caudal penduncle 143 144 117 | 129
Lateral line scales 30 32 32 0.7
Predorsal scales | 9 1. 102 058

Circumferential scales
Transverse scales

Circumpeduncular scales o 16 16 16



Dorsal branched rays
Pectoral rays

Gill rakers

Maxillary barbels

Rostral barbeis

15
15
39
60
28

16 16.2
| 15.2

292

89

39

163

0.7

06 .

38
147
7.9
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Osteochilus 1ini Eowle

Osteochitus 1ini Fowléﬁ"1935. pl118. figs "1 original description, type
locality Khao Nam Poo, northern part of central Thailand. hoiotype ANSP 60812 84mm
total length (givaly by Fowler), 632 mm standard length (my measurement). paratype {29
.SpeC) 65-83 mm total length (given by Fowler), 51.2-57 1 mm standard length (my
measurement)

Osteochilus /ini Smith, 1945 p216. referring to Fowler's description.

Osteochilus duostigma Smith, 1945 p215 (in part), locality’ Khao Sabab, south

estern Thailand.

Nomenclature

Osteochilus /ini was described from 30 specimens from Khao Nam Poo,
Thailand in 1935. Smith (1945) did not see Fowler's materials and misidentified O. //ni
as 0. duostigma (=0. hassilti) as the two forms are similar In the original description,
Fowler did not indicate whether or not there are pores or tubercles on the sr;out . butin
his illustration of 0. /ini there are several spots drown on the snout On the basis of
Fowler's picture Smith believed that 0. /ini has pores on the snout and he identified his

specimens of O. /ini as 0. duostigma | have examined the type specimens of O. /in/

and all of them have entire snouts without pores or tubercles.

Diagnosis )

D. IV,12-13 (rarely 14-15); Il 32-34; cf. 11/2/13 cp. 16

O. /ini has a black blotch on the side above the pectoral fin, formed by two or
three black bars on the fifth scale of the lateral line and the scale immediately above and
below it The under surface of the upper lip consists of short divided costae.
' 0. /ini shares some characters with 0. hasse/ti such as the structure of the

mouth and general body shape, but O. hasse/ti has rows of spots on the body while
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Q. /ini has only one black blotch on the siga'"/o. hasselti also has a lohg’éf oorsal fin_

(15-17 branched dorsal rays on the mainland) | |

Descnptlon

Body oblong, deep, and compressed; depth 330-370 (mean= -352) (in thousandths
of standard length). Head 198-254 (mean=225), eye 43-62 (mean=54), large fish with
relatively small eye. Snout 69-94 (mean=81); entire, without tubercies or pores; about
equal to or a little longer than eye diameter, shorter than interoroital space, usually
shorter than the postorbital part of thé, head. Interorbital space slightly convex,

107-—_123 {mean=113). Mouth subinferior, two pairs of well developed barbels;

. maxillary barbels about equal to or longer than eye diarﬁeter rostral barbels usually
shorter than the maxillary ones. Ventral surface of upper lip consnsts of well developed
short dlvnded costae, most of which are dnvuded mto two or more portions. Predorsal
length 380-445 (mean=415): origin of -dorsal fin opposite 7th-8th scale of lateral line
before mid point betwéen tip of snout and caudal base and also before the pelvic fin
insertion. Dorsal fin moderately Iong with normal height, its fourth simple }ay 213—246
(mean=232) shorter than the base of dorsal fin 274-329 (mean=305) ; branched dorsal
rays 12-14 (rarelyi 15). Posterior base of dorsal fin opposnte 20th-21st ‘'scale of lateral

line, number of scales from the posterior base of dorsal fin to vertical from anal fin

origio varies from one to three. Tip ofvpe.ctoréf not reaching the pelvic fin insertion,
bsoally ooposite 7th-Sth scale of lateral line. Preoe(vic' length 479—52? (meao=497);
pelvic fin insertion opposite 1th - 12th (usually .1 1th) scale of lateral line. Preanal

. length 728-772 (mean=753); anal fin concave, third éimple ray'rather weak; anal fin
origin opposite 21st-—23rd scale of.lafax:al line. eraudal fihdeepiy forked,‘its lobds more
or less acute, upper lobe slightly longer than the lower lobe. Length of caudal peduncle
112-139 (mean= 124); least depth of caudal peduncle 131-147 (mean—140)
surrounded by 16 scale rows. Scales wnt_h few radii parallel medlally and radiating

| laterally} prodorsal scal'eg 9-11; circumferential ‘scale‘s 1‘1/2/ 1 :?’(transverse scales to 'th_é o

base of pelvic fin 55/1/4.5). Lateral line scales 31-34, with two additional pored scales



on caudal b.ase. L to{g%line somevyhat straight but slightly curvéd upward anteriorly, its
scales with simpt tubes. Gill rakers on the first gill arch 27-36. Preserved specimens
are grayish brown, the back and the dorsal part of the head darker. Black blotch on the
side formed by/two or three black bars on the flfth scale of lateral line and one above "\
Vand one ow This blotch is r;ght above the mnddle part of the dorsal fin; other parts :

of the body unnformly gray. All fins are pale pink or whitish. and hyaline.

- Distribution
The distribution of O. /in/ is restrlcted to northern and eastern parts of central
Thavland (Phetch-bun, Nakorn Nayok, Chanthaburi) and the lower Mekong Basin and its |

tr:butar:es ‘of northeastern Thailand. «

Habitat
Found in both rivers, lakes,-and mountain streams (at low elevation). The rapid or

, . .
- rocky parts of rivers are preferable, but it-also does well in the ponds.

s
Materials examined (354 specnmens 50 1—1;5 6 mr‘h standard Iength)
holotype : ANSP 60812 Khao Nam Poo Tha:&and ‘
paratypes : ANSP 60813-41 (29 spec.); same data as holotype

Other specimens:

Thailand : | o : | %

ANSP 57606 (11 spec)(3 specimens of this no. belong to 0. hasselti, all
Spec:mens of this no. were ndentcfled as 0. hasse/t/) Chanthaboon, southeastérn Thailand.
, ANSP 58060 (1 speo) Chanthaboon SE i hailand’ (this spec:mens of his number
:j‘wgs ndant:fled as O. hasse/t/)

USNM 10857 (1 spec.) Pieiw water fall, Chanthaboon
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USNM 108%56 (2 spec.) . Chanthaburi River, S.E.Thailand
USNM 108041 (1 spec) Kao Bantad, Trad, S.E Thailand..
~ USNM,108042 (1 spec) Trad River at Trad, SE. Thailand. Tall the USNM
specimens were identified as O. duvstigmal o !
UMMZ 201079 (2 spec.) Mekong River, back water at Tha Sadet, Nong Khai
UMMZ 201080 (7 spec.) wadeside ditch, near Ban Thang, Nakorn Phanom.
UMMZ 201078 (8 spec) Mekong River, back water at Tha Sadet, Nong Khai.
" UMMZ 201077 (3 spec.) Huay Thom~Loe, Ubol |
‘NIFI uncataloguéd (120 spec.\) UboI(étana.l:‘ieServoir, NE Thailand
NIFI ;ncatalogued .(50' spec.) Ubolratana Reseroir NE. Thailand )
NIFI uncatalogued (3 spec) Nakorn Nayok, centraI‘T‘haiIand
" NIFl uncaialogued ('40’spec.) Nong Harn, Sakol Nakorn
NIFI u'n,catalogue‘d‘ (20 spec.) Huay Luang, Udorn
" NIFI uncatalogbed (15 spec.) Krating Water fall, Chanthaburi
NIFI,Vunca.talog‘ue‘d (30 spec.) Ubolratana Reseroir

NIFl uncatalogued (8 spec) Khon Kaen, NE. Thailand ‘

Cambodia:

UMMZ 181188 (4 spec.) fish pond at Bannak, Pursat Prov.
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Table 20 Proportional measurements of 0. /ini {measurements expressed as

thousandths of standard length)

Characters : type : other specimens

mean SD. (n=353)
Depth o 328 352 _ 121
Head - L 222 225 17.1
Eyé o o o 63 54 o 6.5
Snout » 74 80 A 7.3
interorbital space B 114 | 113 4.4
Base of dorsal fin : 278 305 158
Fourth simple dorsal ray : | 252 232 : 8.8
Predorsal length - 415 17.0
Prepelvic length - _ 4397 ’ 120
Preanal fength , ' 7853 | .10.0
Third simple anal ray - 202 189 108
Pectoral fin length - 210 200 99
Q Pelvic fin length . 204 202 © 6.7
! } n?i pth of c\audal«pedunclie | 139 . ) 139 5.6
' -éngth of caudal peduncle . 160 124 9.0
S L"x?teran line scales | 33-3a . 329 05
Pxiedorsal scales , 10 10 ‘ 05
éircumferential scales ' 1’1/2/13 ‘. 11/2/13
‘rather‘se scales (to " B ’ /
' the base of pelvic fin | © B5/1/4.5 55//4.5
Cifbgmpedunalular scales ~, 16 18
N~ -



Dorsal branctied rays
Pectoral rays

Gill rakers

Maxillary barbel

Rostral barbel

12
14
29
60
27

L

13
14
30.3
50
22
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0.8

06 .
307
95
6.9
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Osteochilus repang Popta

Osteochiius repang Popta, 1804: p.196; original description; type Ibcality: River
Bo, tributary’ of Mahakam River, Borneo; holotype RMNH 7578, 268 mm total length
(given by Popta) 182.1 mm standard length (my measﬁrement). 19(56: p.101; deécription.

Osteochilus repang Weber and de Beadfort, 18916: vol.3, p.131; description

(after Popta)

Nomenclature

Osteoch//us repang was described by Popta (1904) from a smgle specnmen The
holotype is the only known specimenh, but the species has unique characters which *
distinguish it from other species. : ‘ '*

A ' ' -
Diagnosis _ v ’ ' ‘_ . P

D. IV, 16; 1L 32; cf. 12/2/14; cp. 16; gr. 24 (approx)

0. repang has a uniform brown color on the body, three tubercles on the front - |
of the snout, and a long dorsal fin (16 branchéd rays)

o repang sﬁéres some characters with O. borneensfs suéh as many of the body

‘proportions, the long 'dors}al fin, and the tubercles on the snout. O. repang has larger-’

scales (32 scales in_later_al]ine), but-O.. borneensis has small scales (47-49 scales in

lateral line).

Description R4

Body oblong, deep, and compressed; depth 442 (in thousandths of standard

length). Head 231; eye 49; snout 96 with three pointed tubercles in the front, the

d

,

?}e/one largest and lateral ones smaller; snout longer than postorb:tal part of head.
Iy erorbital space 146, shghtly convex. Mouth subinferior, two pairs of weII develfsﬁed -

N M

. /barbels; maxillary barbels about equal to eye diameter, rostral barbels ‘much shorter than
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the maxillary ones. Ventfal surface of upper lip consists of well developed short
-costae. Predorsal length 420; origin of dorsal fin opposite 9th scale of lateral line,
before mid-point between tip of snout and caudal base and also before the pelvic fin
insertion. Dorsal fin with normal height, the Ieng{h of the féurth simple ray 279, and the\’
base of dorsal fin 420, branched dorsai rays 16. The insertion of the dorsal fin
opposite 23rd scale. of lateral line, number of scales from posterior base of dorsal fin
to vertical from anal fin origin is - 1.\ Tip of pectoral fin not reaching the_pelvic fin
insertion, and opposite the eighth scale of lateral Iine.varepelvic length 522; pelvic fin
insertion opposite 12th écale of lateral ii’ne. | Preanal iength 763; anal fin origin opposite
22nd scale of lateral line. Caudal fin deeply forked, its lobe more or less écute, upper
Iébe slightly lohger fhan the lower lobe. Length of caudal peduncle 18; least depfh of
caudal peduncle 154, greater than its length and surrounded by 16 scale rows. Scales
with nearly parallel angitudinél radii, predorsal scales 11; circumferential scales 12/2/14,
transverse scales (to the base of pelvic fin) 6/1/5. Lateral line scales 32 with two
additional pored scales on caudal base. Lateral line somewhat straight but slightly curved
upward anteriorly, i‘ts scales with simple tubés. GiII rakers on the first gill arch |
approximately 24.

" The holotype is dark brown; the dorsal part of the head is darker thén the rest of

the body. Coloration of the body is uniform.

Distribution ;
Onlly one specimen known from River Bo, left branch of the superior Mahakam,

Central Borneo.

Habitat

L m

Material examined (1 specimen 192.1 mm standard length)

| - | L
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Table 21 Proportional measurements of O. repang (measurements expressed as

thousandths of standard length)

Characters : . ' type
Depth . 442 '
Head ' - 231
Eye S ‘ \ 49
Snout ' . | 96
Interorbital space ' k ‘ 1e‘46
Base of dorsal fin ’ 420
Fourth simple dorsal ray 2'79.
Predorsal length 441
Prepelvic length l . ; 522

_. Prveanal length ‘ 763
Third simple anal ray ' | 237
Pectoral fin length : : : 217/9“(" |
Pelvic fin. length : . 232
Depth of caudal peduncle 154
Length of caudal peduncle - 118
Léteral line scales ' .- 32
Predorsal scales - 11
Circumferential scales _ - 12/2/14

Transverse scales (to
the base of pelvic fin) 6/1/5°
Circumpeduncular scales ‘ 16

" Dorsal branched rays 16



Pectoral rays
Gill rakers
Maxillary barbel

Rostral barbel

175

15
24(app.)
80
51
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f Osteochilus borneensis (Bleeker)

Rohita borneensis Bleeker, 1857 p.17; original description; type locality: Borneo
(Kapuas River at Pontianak). type specimen BMNH 1866.5.2.173; total length 80 mm.
(given by Bleeker), 62.8 mm. standard length {my measurement). o

Rohita (Rohita) borneensis Bleeker, 1863: vol.3, p. 63; description; focality (same
as above); with color plate. |

Osteochilus borneensis Gunther, 1868: vol.6, p.41; description, locality (from

Bleeker's specimen).

Osteochitus borneensis Weber & de Beaufort, 1916: vol.3, p.133; description,
locality: Sumatra (Si-Djandjung, Djambi), Borneo (Kapuas River, Pontianak, Smitau and

Mandai River).

- Nomenclature

Osteochilus borneensis was described from a single specimen by Bleeker in
1857 and was redescribed again in 1863 in his Atlas, refering to the same specimen.

Bleeker's type specimen was purchased by the British Museum and was redescribed by

Gunther in 1868. = "= 1900, a number of specimens had been collected which
confirmed the validii; of this ‘ '
Diagnosis / '

D. IV,16-19; L. 41-48; cf. 17-18/2/17-20; cp. 22-24
O. borneensis has several unique characters and is easily recognized. It has small
scales (L. 41-49) as does 0. mel/anop/eura (1) 45-53), but there is a difference in the

mouth structure and circumferential scales. O. borneensis has a hormal subinferior

“mouth with short divided mound-shaped costaé arranged in regular rows (fig. 46), while

0. melanop/eura has an ascending mouth, with mound-shaped costae which are

irregularly arranged (fig. ‘47). The circumferential scale formula of 0. borneensis is
' ¢ .
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17-19/2/17-20, while it is 22~23/2/23-24 in 0. melanopleura. '

Desciioiion

Body oblong, deep, and compressed; depth 334-380 (mean=360) (in thousandths
of standard length). Head 200-276 (mean=234); eye 42-78 (mean=62), large fish with
relatively small eye. Snout 66-96 (mean=82); usually with three pointed tubercles in the
front, the middie one the largest and lateral one small or r: antary; snout longer than
eye diameter in adult fish, shorter than interorbital space, about equal to the postorbital
part of head. interorbital space slightly convex, 101-138 (mean=125). Mouth
subinferio:, two pairs of well developed barbels; maxillary barbejs about equal to eye
diameter, rostral barbels much shorter than the maxillary ones. Ventral surface of upper
lip consists of well developed, short, mound-shaped costae (fig. 46). Predorsal length
428-447 (mean=442); origin of dorsal fin opposite ch to 13th scale of lateral line,
before mid-point between tip of snout and caudal base and also before the pelvic fin
insertion. Dorsal fin usually of normal height, length of the fourth simple ray 228-276
{mean=255)" and the length of dorsal fin base 351-420 (mean=370), branched dorsal
rays 16— 19. The insertion of the dorsal fin opposite 3 1st-35th scalé of lateral line,
number“of scales from insertion of the dorsal fin to vertical from anal fin origin varies
from -2 to 0. Tip of pectoral fin not reaching the pelvic fin inserion, usually opposite
10th — 13th scale of lateral line. Prepelvic length 515-540; pelvic fin insertion opposite
15th —17th scale of lateral line. Preanal length %38-792 (mean=776); anal fin concave,
third simple ray rather weak; anal fin origin opposit_e 30th-343h/s‘cale of lateral line.
Caudal fin deeply forked, its lobes more or less acute, upper lobe slightty ionger than the
lower lobe. Length of éaudal peduncle 102-140 (mean=122); least depth of caudal
peduncle 127-138 (mean‘=134) usually greater than its length, and more than haif of
" head length; length of caudal' peduncle 102-140 (mean=112). Caudal peduncie is
surrounded by 22-24 scale rows. Scales with nearly parallel longitudinal radii, predo;sal
scales usually 13-16; circumferential scales 17-18/2/17-20 {85-8.5/1/5-65 in

transverse series to the base of pelvic fin. Lateral line scale 41-49 with three
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additional pored scales on the caudal base Lateral line somewhat straight but slightly
curved upward anteriorly, its scales with simple tubes. Gill rakers on the first gill arch
28-31.

Preserved specimens are dusky onhthe anterior part of the Bqdy; the dorsal part
of head and back are darker. Several narrow faint bands (15~ 17) along side of the
body, more distinct on bottom half of the body. A large round black spot on caudal
peduncle. Dorsal, pectoral and caudal fin densely pigmented with dark melanophores on

the fin membranes, other fins plain.

Distribution

0. borneensis is definitely knov;m only from Borne<: sna Sumatra (most
spécimens were collected from the Kapuas River). Bleskar 1 1865) reported this species
from Thailand on the bgsis of a drawing by Catelnau c oritained in an album of Thai fishes.
None of the existing specimens is from Thailand. Therefore, Catelnau’'s drawing might be
inaccurate, might not be based 6n a Thai specimen, or might have been misidentified by
Bleeker. Smith {1945) gave examples of many specieé which were contained in
Catelnau's drawings which were certainly not Thai. The locality stated as "Siam” in Weber

and de Beaufort (1916) was after Bleeker {1865).

Habitat n .

-

Large or small streams, probably prefering turbid waters. -

Material Examined (14 specimens, 62.8-282.0 mm. in standard length)

Holotype:BMNH 1866.5.2.173, Pontianak, Kapuas River, Bernso.

Other specimens:

Borneo: PMNH 85-177-3-1 (2 spec)
PMNH 85-177-3-2 (1 spec)
RMNH 7676 (1 spec.) Nangah Rahoen
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RMANH 7675 (2 spec) Kapuas River at Semitau

KCTR 7616 (2 spec) Sungai Tekam {tributary of
Kapuas)

KCTR 76-17 (1 spec) Small forest stream, tributary
of i{épuas.

KCTR 76-33 {1 spec) Kapuas main stream at Selimbau

Sumatra: ZMA 116.062 (1 spec) no specific locality
ZMA 116.063 (1 spec.no specific locality
AMNH 9482 (1 spec) Djambi
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Table 22 Proportional Measurements of O. barneensis (measurements expressed as

~
i

< thousandthss of stap?dérd length) ' . ‘ d
~
””” ' ~ Characters . S type © . others (n=14)
SN o I 3 ' ' mean SD(n-1)
y o . _ _ R N
Depth S | / 348 " 360 15.39
Head | Y/ 234 ™. 26.05.
Eye , | | 75 62 - 1324
Snout o T 8 . . 82 . . 941
interorbital ‘ 1\1“-9 L 125 . 9.18 .
- Base of dorsal fin 4 R 368 370 i 18.84
B Fourth simple dorsal ray ~ ¢+ 255 255 \\ o 11.86
+ Predorsal length . - 398 443 ' 10.10
Prepelviclength /- . 8200 ¢ - o832 o o7t
Preanal length | | 779 776 257 -
Anal fin height o o 213 215 12.2
Pelvic fin length . 204 210 R
- Pectoral fin length ' 203 207 - . 71
 Depth of caudal peduncle: . 127 . 134 72
" Length of caudal penduncle_ 115 122 112
| Lateral line scales | . 42+3. . 448 17
Predorsal scales 16 144 . 12
Circumferential scales-
Transverse scales
Circumpeduncular scales | . .22 225 0.8

Dorsal branched rays ’ 17 16.8 1.0



Pectoral rays
Gill rakers
Maxillary barbels

Rostral barbels

Ak

16

22

.92

33

155
220
70
41

181"

05.

1 1.96

196
11.8
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Osteochilus schiegeli Bleeker)

\;» . ) v

Rohita schiegeli Bleeker 185 1: p432 orlgmal descnptlon type Iocahty
Bandjermass’mg {Southern Borneo); single type _specnmen 120 mm. total Iength (given by
Bleeker) is not avéilable. : ’

Rohita (Rohita) schlegeli Bleeker, 1860: p.169; redescription.

Rohita (Rohita) schlegeli Bleeker, 1863'.‘VO,|.3, p.65; redescgiption, 1M additiqnal
specimens; locality: Sumatra {(Meninju, Palembang, Lahat); Borneo (Bandjermasin,
Prabukarta Pontianak); with coior plate. |

Osteochilus sch/ege// Gunther 1868: vol.7, p.42; description; 1 spec from
Bleeker s collection, 1 specimen from Leyden Museum; both with no Iocahty, 1 specimen
from Siam. ’ ' L ’ | '

Osteochilus schlegeli Sauvage, 1881: p. 1“63;’.1883: p.152; locality: Siam, Meném_
Chaophya ‘ | v

’ Osteochilus schlegel i Weber and de Beaufort,- 1916 vol3 p.129; description;

locality:Sumatra (Palembang, Djambi); Borneo (Djonkong).'

Osteochilus schlegeli Smith, 1845: p.216; locality:Thailand, Chaophya River at

Angtong; Maeklong River at Ban Pong.‘

Nomenclature
Osteochilus schlegeli was described by Bleeker in 185’1 from a singlé spécimen
of 120 mm. total length. In his 1883 Atlas 1 1 additional specimens were listed as 71
mm to 2568 mm. total length. In 1868 Gunther claamed that specimen no. BMNH
1866.5.2.166 from Dr. Bleeker's collection is the type of the species but I have \
- examined this specimen and itis 173.8 mm. in standard length (216 mm T.L) Htis,
therefore, not possiblé for it to be the holotype. Thére are no specimens in RMNH

indicated as a type and norie of the specimens from Bleeker's collection of this specnes

have a Iabel of specvfnc locallty | cannot locate the real type specimen and it is probably
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lost. The species has unique characters and there are no foreseen taxomomic problems

with it; therefore, | do not intend to designate a neotype.

DiagnosisA

D. IV,13-14 (rarely 12);11. 32~33; c.f. 13/2/15; cp. 20.

Osteochilys schiegeli is a Iarge fish which grows to moremthah 300 mm(SL). It~
has a unique number of circumpeduncular scales (20} except for O. ka/abau which
A someti‘mes has 20 circumpeduncular scales. The body is plain except that young
" specimens usdally ha\;e a black vertical blotch on the side above pectpral fin whrch les
across the fifth scale of the lateral line and the one scale above and the one below,
Some- specnmens of 0» schlegeli have a large black spot on the anterlor base of the
dorsal fin. This character is shared w:th O. triporus and O. /ntermed/us but the Iatter
two speC|es have a more slender body and 16 cnrcumpenduncular, scales.” 0. schiege/i
shares some characters with O. me/onop/ura and O. kalabau such as the structure of the

lip (with irregular round~-shaped costae) and a deep body but 0. sch/egeli has a much

shorter dorsal fin and fewer circumferential scales.

oy

Description ’ ' | o _ ™~
Body oblong, deep and compressed depth 340-433 (mean=375) (in thousandths
of standard length). Head 213-280 (mean= 247) eye 58-88 (mean=68), large fish with |
relatively small eye, center of the eye on the lower half of head. Snout 60-93
(hﬂean¥78), enti.re, no tubercles or pores on the tip; snout Io'nger than eye d‘iameter in
adult fish, shorter than interorbital space, and shorter than the postorbital part of head.'
Interorbital space slightly convex 134-159 (mean=145). Mouth subinferior, two pairs
of well developed barbels; maxillary barbels usually shorter than eye diameter, rostral
barbels much shorter than the maxillary oness (SIightIy m.ore than 1/2 length' of maxillary
barbels).. Ventral surface of upper lip' consists of well developed irregular round mound
shaped >costae. Predorsal length 4‘20—510 (mean=450); origin of dorsal fin opposite

8th~-10th scale of lateral line, beforeimiyd-point between tip of snout and caudal base

»
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and also befofe the pelvic fin insertion.’, Dorsél fin usL:alIy high, the length of the fourth
simple ray 252-344 (mean=282), and the base of dorsal fin 274-346 (mean 315);
branched dorsal rays 13—14 (rarely 12). The insertion of the dorsal fin usually opposxte
21st-22nd (rarely 19th or 20th) scale of lateral ling, number of scales from insertion of o
dorsal fin to vertical from anal fin orlgm varies from O to 2. Tip of pectoral fin usually \.
not reaching the pelvic f|n insertion, usually opposite 9th to 10th (rarely 8 or 11th) scale
of lateral line. Prepelvic length 457-504 (mean=487); pelvic fin insertion opposute

'9th~1 1th scale of (ateral line. Preanal length 744-780 (mean=764); anél fin concave,
third simple réy rather W;ak; anal fin origin opposite 21st-23rd scale of lateral lihe.
Caudal fin deeply forked; its lobes more.pr less acute, upper Iot?el'slightly longer, than the
lower lobe. Length 6f caudal peduncle 119-164 (mean= 141); least depth of caudal
peduncle 121-158 (mean=142), longer than half of head length and surrounded by 20
scale r-ows‘ Scales with nearly parallel longitudinal radii, predorsal scales usually 11 (may
be 10 or 128 circumferential scales 1‘3/2/15, transverse scaleéto the base of pelvic fi'n
6.5/1/5.5. Lateral line scales 32—33 with two additional pored scales on caudal hase. T
Lateral line somewhat straight but slighﬂy curved upward anteriorly, its scales with

“simple tubes. Gill- rakers on the flrst glII arch 24 30 (mean 28 5).

Preserved specimens are dusky on the upper fn‘ths of the sode the dorsal part
ojv'the head and the back are a little darker. The main part of the body is uniformly plain
pale brownish—yellow. Most young specimens have a vertical biotch on the Gth scale of
the lateral line and one scafe aboye and one scale below thé lateral_line, abéve the middie
portion of th specimens have a large black spot on the anterior base ofdthe dorsal fin.

All other'fins lack pigmentation.

Distribution
The dlstrlbutnon of 0. schlegeli is separated into two dnswnct areas: the northern
range is central Thacland {lower Chao Phya river and Me Klong River), and the southern

range is Malaysia, Sumatra, and Borneo.
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Large rivers with siow current anjghﬁrbld water.

- Material Exbniined (46 specieme.né 66.4 mm.~313.7 mm standard length)
Bleeker’'s Collection: BMNH 1866.5.2.166 (1 spec) no locahty
: RMNH 6992 (5 spec.) no Iocahty
- BMNH (without-no’.) (1 spec.)
‘ indicated from Layden Museum;

no locality (107.3 mm SLl.)

Borneo :RMNH 1767 (% spec.) no specific locality -
‘RMNH 2584 (3 spec) no specific locality
‘RMNH 2595 (1 spec) no specific locality.
RMNH 282 (2 spéc.) no specific locality
ZMA 116.081 (1 spec.) Djongkong (Eastern quneo)
KCTR 76-18 (1 spec) Smtang Market
"KCTR 76- 4} 1 spec) Sunga; Tawang near Danau

Pengembung, tributary of Kapuas.

Sumatra :ZMA 116.060 (3 spec.) Palembang
:ZMA 116.058 (1 spec) Batang Hari River,
Djambi o
ZMA 116.058 (2 spec) Djambi
‘AMNH 8297 (1 spec.) Batang Hari River, Djambi
UMMZ 155573 (1 spec) Palembang‘ Market.

Thailand :BMNH 1898.4.2.180~187 (7 spec) Chao Phya River
‘MHNP 85-177-35-2 (8 spec.) Bangkok
‘MHNP 85-177-35-1 (2 spec.) no specific locality
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:ZMA 116.057 (1 spec.) Chao Phya River near ‘Ahgtong

:NIFl {uncatalogue) (2 spec) Ayuthaya

.
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Table 23 Proportional Measurements of 0. schliegel/ (measurements expressed as

thousandthss of standard length)

Characters

Depth

'Head

Eye

Snout

Interorbital

Base of dorsal fin
Fourth simple dorsal ray
Predorsal length
Prepelvic lenatr

Preanal lengtt

Anal fin height e

Pelvic fin length ‘ 3
Pectoral finrlength

Depth of caudal peduncle

Length of caudal penduncle

Lateral line scales '
Predorsal scales
.Circumferential scales
Transverse scales »
Circumpeduncular scales

Dorsal branched rays

Pectoral rays

Y

mean

375
247
68

78
145
315
281
450
487
764
230
247
217
142
141
327
"11.10
13/2/15
6.5/1/55
20
135
15.6

SD.(n=46)

200
145
7.9
7.0
6.1
18.1
18.1
40.7
205
15.4
132
12.7
10.2
6.4
12.7
0.7
0.6

0.6
0.7
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Gill rakers 285 27
Maxillary barbels ‘ 48 : 93
Rostral barbels ‘ 27 ‘ 55
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Osteochilus kalabau PQpla
Osteochsfus kalabau Popta, 1904 1196, ongmal description, type locabty River
Bo, Borneo, Holotype, RMNH 7578 218 mm  total length (given by Poptal 2006 mm
standard length (my measurement)
Osteoch: fus Kalabau Popta, 1906 p 989, description irefercng to the same
specimen).
Osteoch: fus kal abau Weber and de Beaufort. 1916 vol 3. p 128, description

locality Batu Panga, Mahakam River. Borneo

Nomenclature

Q. kalabau was described by Popta in 1904 from a single specimen Besides the
holotype (RMNH 7578), only two additional specimens had been collected during Weber
and de Beaufort's studies. Although there are only three specimens available for this
study, this species is unique and easily recognized. O. kukenthali s probably a junior

synonym of this species (see page 1886).

Diagnosis I
Sug

D. IV,16; Il 35; cf. 16=17/2/16-17, cp 17~18
O. kalabau has a large blackish vertical blotch on the side of the body above the
pectoral fin, large scales (35 in lateral line} and a long dorsal fin (D. 1V, 16). Mouth
ascending, ventral part of upper lip with round mound-shaped costae.
' O. kalabau shares many features with O. melanop/eura such as a large blackish

blotch, an ascending mouth, similar lip strucutures, and the long dorsal fin, but

0. melanop/eura has much smaller scales (45-53 in lateral line).

Description
Body oblong, deep, and compressed; depth 330-398 (in thousandths of standard
length). Head 236-252; eye 54-68; large fish with relatively small eye. Snout longer

than eye diameter in adult fish but shorter than interorbital space, a shorter than



P

postorbital pact of the bead  nterorbital space shghtly convins ‘»AIVU 157 Mouth
ancending two pan s of well devaeloped barhets maxailiacy hacbels longoe than ey
chamtenr s oatral harbels Shorter thaiy Buomoasalary onees Ventea! s taoe of uppar b
contists of well developead nregular s cund moond shaped costae Predor sal lecgth
about 438 ongm of dorsal fm opponite Gth or 10t scaie of lataral e hafoce
mud pont between tp ot snout and caodal bave and also betore the pelvi tinser bon
Dorsal finusualty talcate te fourth simple ray greatly produced but shorter than base of
dorsal fin the length of the tourth simple ray 309 356 and the base of dorsal fin
349 364 branched dorsal rays 16 The insertion of the dorsal tin oppostte 25th soaie
of lateral hine number of scalas trom nsertion of the dorsal Bin to vertical from anal tin
onigin varias from 1 te O Tip of pectoral tin reaching e pelvic T nserion usually
opposite 11th to 12th scale of lateral ine  Prepelvic length about 48686 pelvic fin
msertion opposite 11th- 12th scale of lateral hine Preanal length about 791 anal tin
concave third simple ray rather weak. anal fin orign opposite Zdth- 25th scale ot lateral
line Caudal fin deeply forked, its lobes maore or tess acute upper lobe shghtly longer
than the lower lobe lLength of caudal peduncie 133140 least depth of caudal
paduncle 140~ 157, greater than halft of head length and also greater than its length
surroundead by 22 scale rows. Scales with parallel longitudinal radi. predorsal scales
13-14; circumterential scales 16-17/2/16-17 (B-85/1:55-6 i transverse series)
lateral hine scales 34-3% with three additional pored scales on cauda!l base Uateral lne
somewhat straight but shightly curved upward anteriorly. its scales with simple tubes gl
rakers on the first gill arch 28-34 .

Preserved specimens are dark brown, the dorsal part of the nead and the back
are darker than the rest of the body. There is a large blackish vertical biotch above the

#

pectoral fin at 5th and 6th scale of lateral line. extending two rows above and four rows
below the lateral ine According to Popta's description, the body and fins are

violet-red. darker above and yeliowish—violet balow

Distribution
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‘Dorsal branchéd rays
Pec,;toral rays

Gill rakers

Maxillary barbels
I;?‘qstra'l barbels

16
18
34
78

64

16
18

76

103

193

16
18

29
62
72
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Osteochi/zjs melanopleura (Bleeker)
(fig. 20)

Roh/ta melanop/eura Bleeker, 1852 p-430; orlgmal descrnptlon type focallty
‘Bandjermassmg Borneo, and Palembang Sumatra; Syntypes 3 speczmens) 126 mm-
320mm totaL Iength (given by Bleeker), BMNH 1866.5.2.212 (1 spec) 101.6 mm standard
“length, RMNH 6990 (2 spec.) 103.1, 238.9 standard length {(my measurement).

Rohita (Roh/'ta} melanopleura Bleeker, 1860: vol.2, p.40; description; locality:‘
‘Kahajan, Pontianak, Borneo. ——— 1863: vol 3,b 62; description; same locality.’

Osteochi/us melanopleura Gunther, 1,868' vol.7,p.40; description; one ityﬂpe
specimen’ from Bleeker s collectlon and one specimen from Thailand.

Osteoch//us melanopleuras Fowter, 1905: 479; descrlptnon locality: Kapuas
River, Borneo, Baram River in Sarawak.

jOstebchi/ué melanopleuras Weber & de Beaufort, 1916: vol 3, p.127:
description; locality: Palembang, Djambi in Sumatra |

Osteochilus mé/anop{eurus Smith, 1945: 212; locality: Peninsula Thailand, central
Thailand at Mekong River and Chao Phya River, Mawang at Lampang, and Manam Mun

northeastern Thailand.

Nomenclature

{,‘ Osteochilus melanopl/eura was described from three specimens from Sumatra
and Borneo in 1852. The originél ,|océlity label of the syntypes may have been lost and it
is impossible to tgll which specimens came from where. This species was designated as
the type species "of thé genus by Jordan (1919), which he selected4a§ the first name in
the species list in Gunther (1868): This species has unique characters and is easy to

recognize. There are no anticipated systematic problems for this species, and therefore,

| choose not to designate a lectotype. .
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Diagnosis’ . . C ¢ _ ‘ J :
DIV. 16-18; |.|.41—.ée,- c.f. 22-23/2/23-24; c.p.' 22-24 |
0. melanopleura can be distinguished by the small scales (4;4—53 in lateral ling),
an ascending mouth, and a large blackish vertical blotch on the side““of body above the-
- pectoral fin. Snout entire; ventral part of upper'lip with round mq{md shaped.costae
arranged in irregular rows, gill rakers oh fhe “first gillkarch 27-"35.;‘5 ‘
N 0. melanopleura shares many characters with Q. ka/abau f‘such as the blotch
\‘\\above the pectoral fln the ascending mouth, and a Ionq dorsal fm however, O. ka/abau
has larger scales (32-33 lateral line scales, c.f 16-17/2/16- 17)
0. born\eenS/s is the only other species that has small scales {I.L 47 49), but it has
a subinferior mouth and it does not have a blotch above the pectoral fin.
Descnptlon - |
Body oblong, deep, and compressed; depth 310~ 405 (mean=376) (in thousandths
of standard length). Head 224-287 (mean=262); eye 44—93‘(mean=63); large fish with
relatively smali eye. Snout 83-110 (mean=94), entire, without tubercles; snout longer
than eye diameter in aduit fish, shorterrfhan interorbital space, shorter than postorbital
‘part of the head Interorbital space slightly convex, 127-157 (mean-145;ﬂ Jf{& auth
ascending. Two pairs of well developed barbels; maxullary barbels longer than eye A
chameter, rostral barbels shorter than.the maxnlary\ones. Ventral surface of upper lip -
consists of well developed, irregular, round mound—-shaped, costae. Predorsal length
421-458 (mean=443); origin ef dorsal fin opposite 11th or 14th scale of lateral line,.
before mid—point between tip of snout and caudal base and also before the pelvic fin
insertion. Dorsal fin usually falcate, its fourth simple ray greatly produced, but shorter
than base of dorswal‘ fin, the length of the fourth simple ray 221-329 {(mean=228), and‘
the base of do;sal fin 285—5402 {mean=372); branched dorsal rays 16—18. The insertion
of the dorsal fin opposite 30th to 37th scale of lateral line, number of scales from |
insertion of the dorsal fin to vertical from anal fin origin‘ varies from =3 to - 1. Tip of

[}

pectoral fin reaching the pelvic fin insertion, usually opposite 12th to 15th scale of
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lateral line. Prepetvic length 478-452 (mean=506); pelvic fin insertion opposite
13th—17th scale of lateral line. Preanal length 743-780 (mean=764); anal fin concave,
third simplle ray rather weak, }nal fin origin opposite 28th~34th scale ofvlateral line. .
Caudal fin deeply forked, its lobes more or Iess acute, upper lobe slightly longer than the
lower lohp .Length of caudal peduncle 102—-153 (mean=132); least depth of caudal
peduncle 128-154 (mean=138), greater than+half of head length, and also greater than
its length, surrounded by 22 to 26 scale rows. Scales with paraliel Iongltudlnal radii,
predorsal scales 15-22; circumferential scales 22—23/2/23—2’4\(1 1-115/1/11.5-22 in
fransverse series to the base of the pelvic fin); Lateral line scales 4 17.‘453, with three
additional p\ored scales on the caudal base. Lateral line somewhat straight but“slightly
curved upward anteriorly; its scales with simple tubes. Gill rakers on'the first gill arch ..
25-35 (may exceed 40 in the specimens larger than 200 mm SL) | |
Preserved specmens are greyish brown, the dorsal part of the head and back *
.are darker. A Iarge blacklsh vertical blotch is or the side above‘ the middle part of the

‘ . [
pectoral fin. Fresh specimens are dark gray above and light gréy below, dorsal and

caudal fins with melanin pigment, other fins plain.

Distribution

0. me)anop/eura has a wide distribution but is restricted to the low elevations.
Smith (1945) states that there are no records of this species from the mountain regions
of northern and western Thailand. The range of 0. mel/anopl/eura extends from Borneo,
Sumatra, Ja\}a, and Malay Peninsula northwest to central and northeastern Thailand as far

as the Mekéng Basin and its tributaries (Laos, Cambodia, and South Vietnam).

Habitat -~
- On, the mainland of Southeast Asia, 0. melanopleuta is aiways found in large

rivers or lakes \)vyhich have slow moving watérs. Turbia waters are preferred but the
specirne‘n“s collected by Dr. Tyson Roberts from Borneo (KCTR 76-20, KCTR 76-49)

are both from swift current and clear water.
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Material Examined (164 specimens, 70.9-365.7 mm standard length) Syntype: ,BMNH
1866.5.2.212 (1 spec.) no locality RMNH 639390 (2 spec) Banjermassin or Palembang

Other specimens:
No locality: RMNH 8247 (6 spec.) from Bleeker's collection

Borneo: RMNH 2593 | 1spec) no sbecific locality
MHNP 85-177-24-8 ( 1spec) no specifi.c locality
MHN};\§5r177—24—9 (1 spec.) no specific locality ~
KCTR 76-20 (3 spec) lower part of Sungai Kebian, tributary of Kéf:aus/
KCTR 76-48 (1 spec)) Sungai Djenfawang, 37-38 km NE. of Sintang.
. ANSP 72241 (1 spec). Kapuas River

ANSP 72240 (1 spec) Baram River

Sumatra: MHNP 85-177-24-10 (1 spec.) no specific locality
ZMA uncatalogued (3 spec.)/ Djambi-
ZMA uncatalogued (1 .spac‘.)r Palembang
USNM 93286 (1 spec) Mandan River at Siak

Malysia NMS 1954 (2 spec) Poloh Nering, Kalantan
NMS 1883 (1 spec) Chenderoh Dam, Perak
. -
. : )*
Thailand: AMNH 14597 (1 spec) Tapi River at Bandon
. ZS1 10514/1 (3 spec) Nontaburi & Bangkok
AMNH 14574 (1 spec)’ Meklong River at Banpong
USNM 71012 (1 spec) Mekong River

USNM 103257 (1 spec) Meyom at Lampang
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US[\IM 103258 {1'spec.) Menam Mun at Ta Charng
UMMz 201072 (1 spec.) Nam Pong Reservior
UMMZ 201068 (3 spec) Huay Hin Tack, Bandon, Ubol
UMMZ 20.1 069 (2 spec) Lam Pao Reservior, Kalasin
ummz 20107‘171 spec.)‘ Lam Pao Reservior, acrbss Ban Kc;f( Kang
., UMMZ 102067 (1 spec) Mun River at Bandan, Ubol UMMZ 201074 (1 spec) §
Mun River at 3 km downstream from Ubol. UMMZ 201070 (4 spec) Huay Kwang, S. on
Khong Chiarﬁ, Ubol. UMMZ 201073 (1 spec.) Mun River, 1.3 km upstr:earﬁ from Ubol
UMMZ 201075 (1 spec) Mun River, 3 km downstream from.UboI UMMZ 195729 (3
spec.) Mun River, 20 km downstream from Ubol UMMZ 195094 (1 spec.) Chao Pﬁya
River at Nak'orn Sawan UMMZ 195'680 {3 spec) Market at Ubol UMMZ 195273 (10
Lspec.) Meklong River at Rajburi ANSP 83367 (7 spec) Bangkak ANSP 60327—28 (2
'spec.) Bangkok ANSP 60804-7 (4 spec) Bangkbk ANSP 57560 (1 spec) Bangkok NIFi.
uncatalogued (20 spec.) Ubolratana’Reservior, NE. Thailand NIFI uncatalogued (15 spec)
Ubolratana Reservior, NE. Thailand NIFY uncataldgued {8 spec.) Hauy Luang, Udorn NIFI
Uncata|og';g\xed {12 spec.) Mekong River at Nong Kai NIFlI uncatalogued (9 spec) Mekong
| Ri\./eF 100 km East of Nong Kai NIFI uncatalogued (7 spec) Chao Phya River at Ayuthya
NIiFI uncatalogued (10 spec) Ubol market |

Cambodia UMMZ 181249 (2 spec.) Gr/e\a‘t Lake at Kampong = *

/
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Table 25 Proportional measurements of O. me/anop/eura (measurements expressed as

thousandths of standard length)

Characters - 3 syntype other specimens
. mean mean SD.in=161)
Depth | 380 375 24.9
Head : o 270 262 18.3
Eye o 54 63" . - 12.0
Snout 98 94 ' 73
Interorbital space ‘ 147 145 59
Base of dorsal fin . | 359 373 244 °
Fourth simple dorsal ray 302 - . 288 25.3
Predorsal length - o 443 _ 15.7
Prepelvic length ' v 506 16.2
. Preanal length _ ' 764 | 137
.Third simple anal ray 255 _ 254 20.0
Pectoral fin length , - 221 222 15.3
Pelvic fin length 252 247 . 16.4
Depth of caudal peduncle 142 , 138 6.3
Length of caudal peduncle _ 121 : ‘132 13.1
“Lateral line scales - 41-48 465 25

‘Predorsal scales” 16-19 179 5 1.3
Circumferential scales | | |
Transverse scales. .

Circumpeduncular scales ' 23-24 22-24

Dorsalbranched rays | 16-18 1710 : 07



Pectoral rays

Maxillary barbel

- Rostral barbel

16.9
309
88
68

2060

08
32
210
15.3
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SPECIES QF QSTEOCH/LUS WITH UNCERTAIN STATUS

QOsteochr lus vittatus (Valanciennes) S

Rohita vittatus Valanciennes in Cuvier anfgﬁVaIenciennes, 1842: vol. 16, p.203;
original description: type locality Java; holotype: MHNP 85-177-44-1; five inches total

length (given by Valenciennes), 34.2 mm standard length (my measurement).

Diagnosis (counts and measurements taken from holotybe)
DIV, 14; p.13; AllLD; 11.32-33; c.f.11/2/13; cp.16; p.d.10; gr.25.
Depth 350; head 219; eye 66; snout 69; interorbital space 118; length of caudal

peduncle 149; base of dorsal fin 294; last simple dorsal ray 240.

Discussion

The Osteochilus vittatus that was described in 1842 by Valenciennes (in Cuvier
and Valenciennes, 1842) is not the sambe species as the O. vittatus that is popularly
recognized. The original description is very superficial and does not diagnose the
species. The holotype (MHNP 85-177-44-1) from Java has 14 branched dorsal rays. It
is in very bad condition, scales are left only on the posterior half of the body, and the
specimen is soft and spoiled. | could not see a stri.pe or any other pattern on the body,
and the specimen does not have fuberc}es or pores on the snout. In Cuvier and
Valenciennes’s (1842) original description, it was called Le Rohite a Bandes” (= striped
Rohita), and their description does not mention a single stripe but nine brown lines or
bands are said to be present. ‘

The O. vittatus that we recognize now is based on Bleekers publication (mamly -
the 1863 Atlas wuth a color plate) and it is not the same species as Valenciennes's

0. vittatus. Weber & de Beaufort (1916) stated: "The above description is in accordance
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with that ot Bleekec given for Hohita vittatus, the descniptuon of Cuvier & Valenciennes
1S too super ficial 1o be su; & that 1t s the same as Bleeker's species Bleeker s
O. vittatus has 11- 12 branched dorsal rays and a single median later al stripe

Bleeker's O. vrttatus is the same as O. mycrocephaius (Cuv & Val, 1842) of which
two syntypes exist (RMNH 2115, 2116). Although these syntypes are dry mounted
specimens, they are in good condition and readily identifiable Therefore the valid name -
for the O. vittatus of Bleeker and of current usage is O. microcephalus (Cuv. & Val}
The status of O. vittatus (Val.) is still doubtful, it is possibly close to O. hasseiti,
O. sarawakensis or O. harrisoni, but the two latter species are restricted to the northern
part of Borneo (Sarawak) and have never been recorded from Java, more collections are

needed to confirm the status of this species.

Osteochilus kukenthali Ahl

Osteochilus kukenthali Ahl, 1822: p.33; original description; type locality
Mahakam Kutei, southeast Borneo; syntypes: Mus. Berol. Pisc. (Germany) catno. 20537

(not seen) (2 specimens) 8.3 and 10.1 cm total length (given by Ahl).

Diagnosis (counts and measurements based on the original description)

D. IV,15-16; P. 16-18; A llI,5; Il 36; cf. 17/2/17; transverse scales 8.5/1/55
to the base of pelvic fin; cp. 18 '

Depth 2 2/3 in standard length, 3 3/4-3 4/5 in total length; head 3 1/3-3 1/2 in
standard length, 4 1/2 - 4 3/4 in total length; eye 3-3 1/3 in head, 1 5/6-2 in
interorbital width, depth of caudal peduncle two in head.

Lower jaw is slightly ascending. Origin of dorsal fin opposite 10th scale of
lateral Iiné; predorsal scales arranged irregularly, about 24-27; the first ray of dorsal fin
elongated, its height a little shorter than head. Origin of anal fin obposite the 24th scale

of lateral line, still under the dorsal fin. Pelvic fin origin is opposite the 12th scale of
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lateral hne Caudal tn deepiy forked moch Tonger than haad Hot o than the bhody
heght

Body color s browmish silver the back ss a darker brown A farge black spot on
the caudal peduncie  black blotch on some scales abaove the muddie pact of poctoral fin

above and below the lateral tine

Discussion
Ahl (1922) comments at the end ot his description that this species 15

mtermediate between Osteachilus kalabau Popta and O sehiegelr Bleeker) but closer 1o
the former species The only dif ference between 0. kalahau and O. kukenthal: stated
by Ahi s the arrangement of the predorsal scales | feel that this character 1s a poor one
to use to separate the specigs, since | found many indviduals of other species with an
irregularly arrangement of predorsal scales, especialiy in species from Borneo From the
distribution of other characters, ! believe that this species 1s probabty O kaladau but the

type specimen of this species should be examined
{%

Osteochiius melancopterus Tirant

Osteochilus melanopterus Tirant, 1829 p.27 (see also p 153} original

description; type locality rivers in Hue, Vietnam; type specimen Lvon, France? (not seen:
Y y ypP

Diagnosis {counts and measuements from original description)
D iV, 14; A HLS; 1129 (to the last scale);, c.f. 13/2/13
Body silvery white with 9 to 11 black longitudinal stripes; with four barbels; all

fins with black border.

Discussion
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Puant (19929 6 07 gave o very short o ryrhon He dhid oot deser be e mouth
Bt uncarn tan whaether thy species belongs to Osteoct (s Teant (1929 p 1531 gives
a shghtly dhttacent descnption of this species in statingg all ting blackish by of ventral
tin dark black 1 presumae that ths SEReCHEs s vanable oy Ccoloration of the fing 1 thys
species balongs to Ostfeocty o and o the counts ioited abover are cormact i preesumably

s oa vald species



SPECIES IMPROPERLY ASSIGNED
TO OSTEOCHLUS
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(four species names are considered nornina nuda)
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SPECIES IMPROPERLY ASSIGNED TQ OSTEOCH/LUS
' Dangila lipocheila Valengiennes

Dangila lipocheila Valenéienne_s in ‘Cuvier and Valenciennes, 1842: vo|. 16, p.
176-177; original description; type locality Java; type specimén not available, no
illustration. |

‘Dangila /ipocheila Bleeker, 1863: vol. 3, p. 48, pit. 7, fig. 1; description and
comment (probably not D. //ipochei/a) ~

Dangila /ipocheila Gunther 1868: vol.7, p.40; comment.

Osteochilus /ipocheilus Fowler, 1976: p.47; list of species of Osteochilus

Discussion

The type specimen of Dangi/a /ipocheila was lost and the original description
does not diagnose the species. The orfginal description states that the Specimen has
eight branched dorsal rays and 36 lateral line scales; it does not, therefore, belong in our
.concept of Osteochilus or Dahgi/a. Bleeker says that this name was first given by Kuhl
and Van Hasselt to a fish which they had drawn and which he (Bleeker) had copied; it
would appear to have 18 branched dorsal rays énd 32 lateral line scales. Bleeker thinks
that it has been confused by Va1en<;iennes with Barb/chthys leavis, with which his
description agrees better, than with the D. /fpochei/us of Kuhl and Van Hasselt. Gunther
(1868) considers that it possibily belon'gs to Osteochilus (species of Dangila
(=Labeobarbus) have more than 20 branched dorsal rays). The stath of this specvies is
_ hot certa‘in and it is impossible to establish to what species it should be applied.

Therefore, | consider this species to be a nomen nudum.
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Cyrene cyanopareja Heckel

Cyrene cyanopareja Heckel, 1843: p.1025; description; type locality : Philippine
Istands; type specimen not seen (probably lost), no illustration.
Cyrene cyénopqreja Gunther, 1868: vol.7, p.40; footnote

Osteochilus cyanopareja Fowler, 1976: p.46; list of species of Osteochilus

Discussion

~The species was poorly described in 1843 by Heékel. According to the original
déscription tHis species has 17 branched dorsal rays and 35 scales along the lateral line.
It is probably an Osteoch/lus, but Osteochilus has never been recorded from the
Philippines. At this stage it is hot possible to determine the status of this species. If the
type’specimén of this species is lost, this name should be considered a nomen nudum.

Qsteochi/us malabaricus Day

o

Osteochilus malabaricus Day, 1873: p.527; original description; type locality;

Vithry, in the Wynaad, India; no type specimen, no illustration. .

Discussion

Osteoch//us ma/abar/cus as described by Day (1873} has 11 branched dorsal
rays 44 scales on the lateral line, and 8/1/8 scales in transverse series (to the mid
abdominal point). Day also stated "neither Iip,fringed; no horny substance over lips or
inside the lower -jaw”. From this statement in the or:n,gmal descruptlon it is clear that this
fish does not belong to Osteochilus . Day (1 876) considered the close similarity of
0. .malabaricus to Scaphiodon nashi but did not think that they were the same species.

Mukerji (1832) states for the name O. ma/abaricus "....in all probability this is a misnomer.
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Day does not seem to have called anything by this name". As the species was allied to
Scaphiodon by Day (1876), and Hora (1842) used this alignment to place some species
of Scaphiodon into Osteochilus (see page 202). 0. malabricus was poorly described

and no type specimen is available, therefore, | consider this name to be a nomen nudum.

. : Rohita simus S_auggg ’

.
-

Rohita sima Sauvage 1878: p.238; original description; type locality:
Phnom— Penh Cambodia; no type spec:nmen no illustration.
,/’ " Rohita sima Sauvage 1881 p 177; descrnptlon locality: Mekong and
Phnom—Penh. 4
Osteochilus sima Fowler 1935: p.117; description; locality Srisawat, Thailand.
(not Rohita sima) v |
Osteochilus simus Smith 1945; p;219; commient

Osteochilus simus Fowler, 1976: p.49; list of species of Osteochilus

Discussion

The type specimeh of Rohita simus is lost. The original description very poorly
dlagnoses the species (D.IV, 16; Alll, 5; 1148, only rostral barbels, fringed upper lip and
jower hp) The type specimen is lost and it is impossible to assign the name to any
species. Therefore, | consider this species to be a normen nudum. My examination of
the specimens that Fowler (1935) identified aé Osteochilus sima shows that it is

. Cirrhinus macrosemion (Fowler).

:«,9



‘Labeo chrysophekadian (Bleeker)

(as senior synonym of Rohita barbatula Sauvage)

Ronita barbatula Sauvage, 1878: p.239;"original description; type locality:
Mekong River at Phnom~Penh, Cambodia; holotype MHNP 85-124 (dry mounted
specimen), 374.9 mm standardr length Imy measurement); paratype 85-124-31-1 (alc.
specimen), 110.3 mm staﬁdard length {same data).

Rohita b:arbatu/a Sauvage, 1881: p.176, pltb, fig3; description; locality Mekong,
Phu—Quoc(Gulf of Siam), Phnom-Penh, Tong—heu(province of Bien-—Hoa, Vietnam)

Osteochilus barbatu/us Fowler, 1976: p.45; list of species of Osteochilus

Diagnosis (counts and measurements taken from fhe types of Rohita barbatu/a).
D. IV,17; p.17; A lILE; It 37-38; cf. 17-18/2/17; cp. 22; pd. 15-16; gr. 55.
Depth 294; head 270; eye7 1; snout 93;'invterorbital space 139; length of caudal
peduncle 155; depth of caudal peduncie 127; base of dofsal fin 313; last simple dorsal
~ ray 303.- -‘ | »

‘Dispussion

The e;(amination of the type specimens of Rohita barbatu/a revealed that this
species does not belong to Osteochf/us as was indicated by Fowler (1878).The mouth
structure of Rohita barbatulas is not the same as that of Osteochilus. This species was
compared to thé type 'specimen of Labeo chrysophekad/an, and found to agree with this.

species. Therefore, Rohita barbatulas is a junior synnonym of Labeo chrysophekadian.
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N " Labeo chrysophekadian (Bleeker)

(as a senior synonym of Rohita pectoralis Sauvage)

Rohita pectoralis Sauvage, 1878: p.238; briginal description; type locality:
Phnom-Penh; Holotype MHNP 85-124-31-3, 1184 mﬁ standard length (my
measurement) v

Rohita pectoralis Sauvage, 1881: p.178, plt.8, fig 1; description; locality
Phnom-Penh, Cambodia. ‘ |

Osteochilus pectoralis Fowler, 1976: p.48; list of species of Osteochilus

Diagnosis (counts e;nd measurments taken from the holotype of Rohita pectoralis)
D. IV, 6;p.17; A II5; 11.38; c.f.18/2/17; cp.22; p.d.16; 4r. approx. 57.
Depth 418' head 258; eye 68; snout 91; intero\rbitd spacéf“’149' Iehgth of caudal
peduncile 152; depth of caudal peduncle 134; base of dorsal fin 298, last sumple dorsal
ray 256. 4

Discussion

' Sauvage described Rohita pectoralis and Ro/;/'ta b’arbau)/as at the same timé on
the bdsmf differences in the number of lateral line scales wuth 38 in R. barbatula and
46- 48 in Roh/ta pectoralis. | examined type specimens of both species and did not find
such a difference { 38 in R.pectoralis and 37-39 in R. barbatula). This species is so
similar to the type specimen oflabeo chrysophekédian (RMNH 12364), that | consider it .

to be a junior sy‘/no'f“r’ym of L. chrysophekadian.

-}
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*  Labeo cephalus Valenciennes

Labeo cephalus Valenciennes in Cuvier and Valenciennes 1842: vol. 18, p. 374;
fig. 487, original description; type locality: Irrawaddi River at Rangoon, Burma; syntypes
(2 spacimens) MHNP 85-124-34-1, 2530, 250.6 mm standard length (my
measurement). _

~ Labeo cephalus Gunthér 1868: vol. 7, p- 40; comment on the species.
Osteochilus éepha/us Day 1876: p. 546; description; locality Pegu, Burma.
Osteochilus cepha/us. Day .1889: vol. 1, p: 275; description; Io‘cality Pega.

Osteochilus cephalus Fowler, 1976: p. 46; list of the species of OStebch//us

Diagnosis (counts and measurements taken from syntypes)
D. IV, 13; p. 17; A H|5H37 390f 13/1/13cp18pd139r86
Depth 323-326; head 249-264; eye 54-55; snout 72-78; interorbital space
175-181; length of caudal peduncle 134-154; depth of caudal peduncle 140~ 142;
base of dorsal fin 235-250; last simple dorsal ray 235-250.

Discuﬁsion

Labeo cephalus was described by Valencieﬁnes in 1842 in the génus Labeo.
Gunther {1868), in a footnote, evideritly considered this species to be in Osteochilus. He
did not see the specimen and he came to this decision on the basis of Valenciennes's
boriginal Aescri'ptiSn. Day (1876, 1889) placed the species under the genﬁs Osteochilus,
‘probab|y> on the basis of’Gunfher‘s comment. The examination of the type specimens of

Labeo cephalus confirmed the placement of this sbecies in the genus Labeo.
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Labeo curchius (Hamilton)

{as a senior synonym of Rohita chalybaetas Valenciennes)

~

“ Rohita chalybaeta Valenciennes in Cuvier and Valenciennes 1842: vol. 16, p. 206;
original description; type localty: Rangoon, Burma; holotype: MHNP 85-124-35-3, 91.7
mm standard length (my measurement)

Labeo chalybaetus Gunther 1868 vol 7. p. 60; description, iocality Rangoon.
Osteochilus cha/ybaetue Day 1876: p. 545, plt 79, fig: 1:description; locality:
Moulmein, Burma» o : N
’ Osteochilus chalybaetus Day 1889: vol1, p273 descrlptlon Iocahty Irrawaddy
and Salween river in Burma.

1

Osteochilus chalybaetus Fowler, 1876: p46; list of species of Osteochilus
Diagnosis (counts and measurements taken from tne holotype of Rohita chalybaetus).
Do IV,14; P 16;‘A. 1L,5; L. 60; cf. 23/2/23; cp. 26; p.d. 23; gr. 53 |
Depth 281; head 254; eye 78; snout 74 interorbital space 135 length of caudal
peduncle 129; depth of caudal peduncle 128; base of dorsal fin 266 last simple dorsal
\ray'263.

Discussion -
Rohita chalybaetas was described by Valenciennes in 1842 and was placed in
Labeo by Guntherv(186,8); he considered the genus Rohita to be a junior synonym of
Labeo . Day (1876, 1889) considered the genus Rohita to be a junior synonym of
Osteqchi/us. Day placed this species in Osteochi/us because his specimenhad 18 .
branched dorsal rays, 54 scales in the lateral line (total nuhber), and 8/1/10 in tran"s}verse
series (to the mid—aBdominaf point); tnese counts show that Day's specimen is not the
same species as Rohita cha/ybaetas Cuv.& Val. An examination of the type specxmen

shows that Rohita cha/ybaetas is a junior synonym of Labeo curchius (Hamilton, 1822).
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Cirrhinus chinensis Qunther

(as a senior synonym of Osteochi/us prosemion Fowler)

‘ Osteochjlus prosemion Fowler, 1934: p. 116, fig 66,67; original description;
type locality: Meping River at Chiengmai, Northern Thailand; holotype ANSP 59095, 91.3
mm standard length (my measurement); and paratypes ANSP 58096-7 (two specimens),
same data, 85.4-89.4 mm standard length (m;l measurement) |

Osteochils ,oros,emi\on Fowler, 1937: p.183; locality: Mekong River at Kamarat,
NE. Thailand,

Osteochilus prosemion Smith, 1945 p.2 18; description

Diagnosis' {counts and measurements taken from the type specimens of O.pfosemion)
D V,11-12; P. 17-18; A Il 5; LI 37.—38; cf. 15/2/17; cp. 18-20; pc. 12-14.
Depth 266—285; head 21 1—513; eye 53-58; snout 66—75; interorbital space
87-93; length of caudal peduncle 14.3-16.6; depth of caudal peduncle; 11.2-12.2; base.
of dorsal fin 21.4-24.5; last simpla dorsal ray 24.2-27.2; only rostrol barbels present
Body plain silvery,' with large vertical blotch oh the side above pectoral fin, all fin

plain and hyaline.

Discussion ‘

Fowler described a‘fe-w species of Osteochi/vus from fishes belonging to the
genus Cirrhinus on the basis of their having fringed lips. Osteoghi/ﬁs prosemion is one
of three species; it was described in 1934 and belongs to Cirrhinus chinensis. This
species has a wide distribution (from China to Southeast Aéia) and has been introduced
to many pléces in Asia for food culture. The species is also known by the name
~ Cirrhinus molitorella (or Labeo mo//'{;)re//a Weber& de Beaufort 1916: p 213, Smith
1945: p. 33), but Banarescu 1972 consi_déred the name C. mo/itorel/a (Valenciennes) a

numeh nudum and recognized C. chinenses as the valid name for the species. .
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Cirrhinus macrosermion {Eowler)

Osteochilus macrosemion Fowler, 1835: p. 116; original description; type locality:
Kwai Yai River at Srisa;/vat, western Thailand; Holotype ANSP 60809, 185 mm total
length (Fowler’'s measurement), 139.6 mm stancard length (my measurement).

Oeteoch//us macrosemion Smith 1945 p. 218; diagno.sis and comment on the

species.

Diagnosis’ (counts and measurements taken. from the holotype)

D. IV,15;P. 17 A 11,5 1l: 35; c.f. 15/2/17 cp 20, pd 11

Depth 330; head 197; eye 62; snout 57; interdrbital space 102; length of caudal
peduncle 138; depth of caudal peduncle 123; base of dorsal fin 292; last simple dorsal
ray 360;.gill rakers on the first gill varch 72; only one pair of barbels {rostral) present.

Body cotoration plain; a black vertical blotch on the side above the middle part of

the pectoral fin. Dorsal fin with darkish margin, other fins plain.

Discussion _ .

.0. macrosemion was described by -Fowler in 1935. This species is closely
related to the previous species (C/irrhinus chinensis) but has a longer dorsal fin and
fewer lateral line scales. 0. macrosemion has one pair of barbels (rostral) and the
str‘a.cture of the lips shows that it belongs to C irrhinus. O. macrosemion and
O. spilopleura were described at the same time and the specimens were collected from
the sarr\e locality. The species was regarded by Fowler as "apparently distinct” from
0. spilopleura, by having no-cores on the snout and a prolonged last simple ray of the
dorsal fin. From my examination of the type specimens | found that both specnes bear
pores (tubercles) on the snout; other characters are identical except for the elongatlon
of the last simpie dorsal ray of O. macrosemion which has little taxonomic importance.

Apparently they are the same species and belong to the genus Cirrhinus. The species
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should be recognized as Cirrhinus macrosemion.

Cirrhinus macrosemion (Fowler)

(as a senior synonym of Osteochilus spilopleura Fowler)

Osteoch(/us spilopleura Fowler, 1935: p.115,fig52,563; original description; type
locality: Kwai Yai River at Srisawat; Western Thailand; Holotype: ANSP 101604, 213 mm
total length (Fowler's measurement), 154.7 mm standard length (my measurement).

Osteochilus spilopleura Smith 1945: p218; locality: Mesoi, a tributary of

Mewang, north of Lampang.

Diagnosis (counts and meésurments taken from holotype of O. s,é//op/edra)

D. V15, P.17; A I,5; L1 35; c.f. 15/2/17; cp 20; p. d. 12. Depth 348; head
21Qj eye 59; snout 73; interorbital space 108; length of caudaj peduncle 145; depth of
caudal peduncle 124; base of dorsal fin 293; last simple dorsal ray 279; gill rakers on
the first gill arch 70; only one pair of barbels {rostral) present. ‘

Body coloration plain; a large vertical blotch above on the side above pectoral fin;

all fins plain.

Discussion
This species is a junior synonym of Cirrhinus macrosemion (see the discussion

of the previous species).
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tabeo dyocher lus (MeClelland)

{as a senior synonym of Osteochilus ochrus Fowler)

Osteochilus ochrus Fowler, 1935: p. 118, fig 56,57; original description; type
locality: Bangkok, Thailand; holotype: ANSP 61781, 130 mm total length (given by
Fowler), 86.1 mm standard length (my measurement)

Osteochilus ochrus Fowler, 1837: p.180; locality: Kemarat, NE Thailand.

Osteochilus ochrus Smith, 1945: p. 217, comment on the species.

Diagnosis (counts and measurements taken from the holotype of Osteochi/us ochrus).

D V1L P 17 A W5 LL 40; cf 18/2/17; cp. 22; pd. 12

Depth 302; head 239;»eye,66; snout 88; interorbital space 115; length of caudal
peduncle 162; depth of caudal peduncle 132; base of dorsal fin 214; last simple dorsal
ray 28‘1;/gill rakers on the first gill arch numerous, but partly damaged, unable to count;
one pair of barbels (maxillary), small and concealed in the post labial groove; snout with
numerous small tubercies. |

Upper surface of head and body olive and grayish; dorsal part of head and back
are darker than sides. Faint lateral gray band, forming more definite dark gray diffuse

spot at caudal base. Dorsal and caudal fins grayish, other fins hyaline.

Discussion

Fowler {1935) did not explain why he placed this species in Osteochil/us. The
type specimen has one pair of short flat barbels (maxillary) hidden in the post larbial
groove. The structure of the lips, barbels, ”s:mall scales, and numerous gill rakers show

that it is Labeo dyocheilus a species common in Thailand.
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Ty lognathus bedr i (FQvylor)

as a semor synonym of Qsteochiius tatuny Fowler)

Osteochilus taturmi Fowler, 1837 p. 180, fig. 118, 119 ongnal description: type
locality: Bangkok. Thailand, holoype . ANSP 68095, 117 mm total length (Fowler's
measurement), 82.6 mm standard length {my measurement).

Osteochilus taturmm/ Smith, 1845: p.217; comment on the species

Diagnosis (counts and measurement taken from the holotype of Osteochilus tatumi)

D IV,13: P 20; A liL5; It 35-36; cf. 19/2/19; cp. 20; p.d 14

Depth 286 head 255; eye 55; snout 73; interorbital space 97: length of caudal
peduncie 181, depth of caudal peduncle 136; base of dorsal fin 252 last simple dorsal
ray 284; gill rakers on the first gill arch 43; one pair of barbels (maxillary), concealed in
the post labial groove.

Back t?rown, the color on the sides and below is faded to whitish. Two small
dark brown or dusky spots at the scales immediately above and below the fifth scale of
the lateral line. Diffuse grayish blotch or at caudal base. Dorsal fin dusky with dark

anterior edge, caudal fin also dusky, other fins hyaline.

rDiscussion

Fowler {1937) described and placed this species unaer Osteochilus because it is
similar to O. ochrus (=Labeo dyocheilus), a species which he described in 1935. From
my examination of the lips (and other characters: scales, gill rakers, barbels, and color
pattern) of the type specimen, | conclude that this species belongs to Labeo behri

Fowler (= Tylognathus behri).
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Cabeo dyvoched Loy (INCLIeiiand)

las a semor synonym ot Osteocl fus samd by Fora & Muken i)

Ostecchsius sondhis Hora and Mukerp 1934 p 359 g a b onginal
description: type locality Salween River at Takaw i the Kengtung State Burma holotype
ZSIE11600/1, 118 7mm standard length (my measur ement), paratype same cat no
{does not belong to the same species see text). 104 4 mm standard length imy

measurement)

Diagnosis .

Holotype. D. IV 12 p 19 A LB 1L 39 cf 17/2/17 cp 22 p d 14 gr
damaged. unable to count {(small and numerous) Depth 295 head 222, eye 53, snout
85, interorbital space 114; length of caudal peduncle 180, depth of caudal peduncle
132; base of dorsal fin 213; last simple ray 213

Paratype: D V.11 P 37, A L5 11 38 cf 16/2/17: cp 20.pd 13 gr
damaged, unable to count (small and numerous) Depth 278 head 221, eye 54 snout

74 interorbital space 84; length of caudal peduncle 153; depth of caudal peduncie 1286;

base of dorsal fin 207 last simple dorsai ray 228

Discussion

Hora and Mukerji {1934) described Osteochi{us sondhi from two specimens, the
figure is drawn from the specimen which I refer to as the holotype (Hora did not
designate the holotypel The second specimen is superficially similar to the first but the
structure of its mouth is completely different. The second specimen also has a
transverse groove across the snout | identify the first specimen as Labeo dyocheilus

(McClelland, 1838), and the second as Ty/ognathus a/morae {Chaudhuri, 1912},
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S_L,J_b}ggrle_ga Kantaka mg Osteochilichthys

i
/

Hora (1942) proposed two new subgenera of Osteochi/us: Kantaka which
contains one species (Sem/p/qtus brevidorsalis Day; 1873), and Osteochilichthys which
contains two species (Scaphipdon thomassi‘Day, 1877, and S. nashi Day, 1877). These
three speci® apparently belong to subfamily barbinae and not related to Osteochilus,

Therefore.l exclude these three species’ from Osteochi/us The systematic position of

these three species is needed for further study, but it is beyond the scope of this thesis.

Kantaka and Osteochilichthys are probably deserved the generic rank (in Barbinae).

N
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OSTEOLOGY
AXIAL SKELETON

A,__Osteocraniurﬁ.

Olfactory region v ¢

Cartilage bones: paired lateral ethmoids (LE) and preethmoids (PE), and mecfian, v
8npaired ethmoid (E). Dermal bones:'r‘nedian,‘unpaired supraethmoid (SE), vémer(v), and
rostral (RO), and paired nasals (N). . BN

The lateral ethmoids {LE, fig. 22, 25, 26) protrude well beyond the lateral
margins of the crahium. Ba_sally, each bzbne is triangular. On the anterior part there is a
thick, curved ascending wall which connects V\\/ith the supraorbital. Posteriorly it is
connected with the anterior surface of the supraorbi‘tal and has a thin—walled extension
which agaéhes fo the outside of the orbitosphenoid in a synchondrosis. Dorsally, each
lateral ‘ethmoid is overlain by a frontal>; ventrally, contacf is made with the parasphenoid.
The lateral ethmoids contact each other medially. Laterally, each bpfie has an anterior

curved process which makes contact with the inner side of the lachrymal bone and a

o :

ventral process which is curved downwas

and supports the eye ball. '

The preethmoids (PE, 'fig. 24, 26%re irregular ovate bones attached to the
ethmojd and the vomer. They are covered by the cartilage which articulate with fhe
autopa‘lAatines

The ethmoid (Ev, fig. 22) is under the supraethmoid and over the vomer. It
séparates the olfactory capsules of the two sides from each other. The anterior border
of the bone has a median concave notch which articulates with the vomer anteriorly and
with the preethmoid anteroléterally. Ventraljy, the bbne bears a deep depression with
thick lateral borders; this depressioﬁ is covefed by the vomer. The posterolateral sides
of the ethmoid articulate with the anterior edges of lateral ethmoids. Anterodorsally
there is a-smvarlj;foramen separating the bone from the supraethmoid.

The supraethmoid has ;thih“wing:-like extensions posteriorly; the dorsal surface

of the bone is smooth in appearance but the posterior border is rough and is covered
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by the frontals. Laterally, the bone is bordered by the naséls} there are lateral wings
which are free and overhang the nasal pit - »

The nasal (NS, fig. 21-24) is a very small, long, and thin bone. It lies above the
olfactory capsule, in the notch formed at the posterolatéral corner of the supraethmoid
and the adjoining corner of the frontal. Along with the lateral wing of the supraethmoid,
the nasal f.orms the roof of the nasal pit and the dorsal border of thé two sides of the
nostrils. . : ' _

The kinethmoid (rostral) (RO, fig. 21, 22, 24, 25, 26) is a short columnar- bone,
situated vertically in front of the concave notch of the anterior part of ‘the athmoid. The
dorsal surface bears a wedge~-shaped groove and the Ave_htral surface is round. It is
connected by two ventral ligaments to the headé of the vomer and by a Iaterally
extending ligament to the manxillary ascending process.

The prevomer (’PV, fig. 25) is a thin quadrangular bone, Iyi‘n'g on the ventral
surface of the skull immediately in front of the parésphenoid and bensath the ethmoid. it
forms’the ficor of the cavity which is covered dorsally by the ethmoid. The anterior
border of the bone is concave and bears a thick horn-like'process at each corner which
articulates with the preethmoid. The'posterior edge is convex ahd bears a notch in the
middle. The posterolateral edge of the vomer attaches to the base of therlateral ethmoid ,

while posteriorly it overlaps the anterior border of the parasphenoid.

Orbital Region
' Cartilage -bones: unpaired, median, orbitosphenoid {OSP), paired, lateral,
pterosphénoids (PTS). Dermal bones: (all paired) lachrymals (LA),\ suborbitals 2~5
(S02-S085), supraorbital (SPO), and frontals (F). |

Thé orbitosphenoid (OSP, _fig. 22, 23 25, 26) is a Y shaped bone (in éross‘
section) supporting the anterventral part of the brain, situated behind the eye balls, and
sandwichéd between the frontal (dorsally) and the parasphenoid {ventrally). It consists. of
a vertical ventral piece forming a septum between the eye ball énﬁ a horizontal dorsal

piece forming the floor of the cranial cavity. The anterior edge of the orbitoéphenoid
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overlaps the lateral ethmoids by a wide synchondrosis»while the posterior edge
articulates with the paired pterosphenoid. o

The ptérosphenoids (PTS, fig. 22, 23, 25, 26) are a pair of irregular bones, each
consisting of a horizontal basal piece and a vertical process arising from the dorsal
surface of the basal piece. The ventral surface of each basal piece has a jagged
surface. Each pterosphenoid is sutured with the orbitoéphenoid anteriorly, with the
prootic posteriorly, and with the autosphenotic postef‘odorsally. The suture between the:
pterosphenoid and probtic is interrupted by the foramen of the trigeminal nerve (V). fhe
pterosphenoids are overlain by the frontals above; below, their edges extend to the
lateral boundaries o‘f the orbital foramen: Anterodorsally the.inner lamella is molded
around the base of the cartilaginous epiphyseal bar (fig. 26) formin'g a vertical process.-‘
Of the two most conspicuous .forammina in the pterosphenoid, the anterodorsal one,
partly hidden under the roof of the epiphysial bar, accommodates the ophthalmfc branch
of the faci‘al nerve, and the more posteroventral one accommodates the ophthalmic
branoh of {he trigeminal nérye,

The lachrymal (first sgborbital) (LA, fig. 21)is an almést redahgular plate with“a
convex anteroventral'margin, bearing two pores of the lateral line system at;the ,
anteroventral part of the bone. It lies over thé anterolaterai part of the ethmoid and
below the nasal opening. It covers the lateral part of the palatine anteriorly and the
anterior process of the lateral ethmoid posteriorly. The anterior end of the bone is
attached by means of connective tissue to the maxillary bone.

V The second suborbital is 5 flat plate expanded anteriorly and attached to the
inner side of the lachrymal. It tap»ers‘posteriorly and connects to the third suborbital.

The second suborbital borders the anteroventral half of the orbital, and bears two pores

of the latera! 4
suborbital (SO3, fig. 21) is curved, lamellated, and expanded in the
middle'part. There are two pores of the lateral line system. It borders the

posteroventral quarter of the orbital before joining the fourth suborbital.
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The fourth suborbital (SO4, fig. 21) is reduced to a canal tube and forms the
posterior border of the orbit
The fifth suborbital (SO5, fig. 211) is minute and also consists only of a canal

tube. The fifth suborbital is contiguous with and lies at right angles to the postorbital

'proc'ess of the autosphenotic.

The frontals (F, Fig. 24) are the two large plates roofing the brain cavity and are-
e*ceeded. in size only by ﬂf{e operculars. They occupy one-half of the dorsal surface of
the skuil and are irregular and overlappe;:i to each other. The anterior margin of the‘
frontal is slightly convex and overlies the posterior edge of the supraethmoid and the
lateral portions of the naéal Antenorly each frontal narrows gradually to the concavnty
bordering the meS|al edge of the supraorbital bone, then abruptly to a point, in

conformity with the sphenoseptal regions of the underlying lateral ethmoid. The frontals

-cover the upper edges of the lateral ethmoids, orbitosphenoid, ptérosphenoids, and

autosphénotics, andvoverlap the anterior edges of the parietals. The ventral surface of
each frontal presents two well marked sphenoseptal ridges outlzng the éupraorbital

canal tube forming the side wall of the cranial cavity; one of them is a low ridge lying

" beneath the pdsteroiateral triangular projection, and along with the lateral process of the .

autosphenotic articulates with the frontal while the oth‘er is a high ridge which articulates
with the upper margins of the pterosphenoids and orbitosphenoids and with the {ateral
ethmoid in front. The portion of the frontal internal to this high ridge forms the roof rof
the cranial cavity, whiie the portion of each frontal between the two ridges forms the
roof of the orbit. A broad, shaliow, transverseé furrow crosses the two bones: This
reflects the course of the underlying, cartilaginous ‘epiphyseai bar, which restricts the
dorsal expansion of the brain betwéen the anterior and posterior frontanelle. Each
frontal has a posterolateral notch which exposes the lateral temporal fossa, which is
conflned mostly to the dorsal as‘pect of the postorbital process of the autosphenotic.
There is a junction of three canals at this notch: the supraorbltal canal from the frontal
the suborbntal canal from suborbital 5, and the postorbltal canal from the supratemporal.

Harrington (1955) notes that in "a considerable number of cyprlmd genera the
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supraorbital canal does not join the suborbital canal” In all labeine species that | have

examined these three canals are joined.’
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Figure 21 Left lateral view of the intact skull of Osteochilus triporus
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Figure 22 Left lateral view of the skull of Ostcochilus triporus,

after removal of extrascapular, posttemporal, supracleithrum,

suborbital series, opercular series, and hyomandibular,
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Figure 23 Lateral view of the right half of the skull of.gsit;_eg»cl_ﬁ;lis_ '

triporus, after removal of frontals -and parietal .
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PTT
SCL

"Figure 24 Dorsal view of the skull of Osteochilus triporus, after
removal of left posttemporal, left lateral extrascapular,
left supracleithrum, left suborbital series, left oro-

,mandibular region, and left autopalatine.
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« Figure 25 Ventral view of the skull of Osteochilus triporus,‘affer

removal of the brachiocranium, lower and left side of the

oromandibular region, and hyoid region.
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Figure 26 Dorsal view of the neurocranium, ethmoid region, autopalatine,

and right upper jaw bones of Osteochilus triporus, after

removal of guperficial bones.
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The supraorbital (SPO, fig 21, 24 25) is quite large and 1s bordered anteriorly by

the lateral ethmoid and lateroposteriorly by the frontals.

Otic Region

Cartilage bones: paired autosphenotics (SPH), autopterotics (PTOQ),
prootics (PRO), epiotics (EPd), opisthotics (OPIS), exoccipitals (EQ)}, unpaired
supraoccipital (SOC). Dermal bones: paired supratemporals (ST), parietals (PA),
medial extrascapulars (PP}, postemporals (PT); lateral extrascapulars (LS),
supracleithra (SC\L), and unpaired dermd-supraoccipital {(DSQC)

| The cartilag\e\' boneas of the otic region are widély separated by intervening
cartilage. The main part of otic region, the auditory capsule, lies between the facial
and the gossopharyngeal nerves.

The autosphenotic (SPH, fig. 22, 26) is sutured with the pterosphenoid
anteriorly, with the ;Srootic ventrally, and with the autopterotic posteriorly. Its
upper edge contributes to the lateral margin of the posterior chondrocranial
fontanelle. This margin is continued caudad by the mesial edge of a rhomboidal
plate of cartilage, extending between the opposing upper edges of autosphenotics,

. a.utopterotic, epiotic, and supraoccipital. The autosphenotic is drawn oQt
anteroléterally in a prominent postorbital process (fig. 25, 26), against which the
mesial surface of the fifth suborbital rests, and the upper surface of which
constitutes the lateral temporal fossé { DO, fig. 21. 24). .  The dorsal border of the
autosphenotic is overlain anteriorly by the frontal and posteriorly by the parietal.
Its posterior border is overlain laterally by the forward extension pf the
supratemporal. The autosphenotic forms the anterior boundary of the auditéry
capsule; the middie of the posterior border of the bone is traversed vertically by a
broad, rounded ridge molded over the anterior semicircular canal (AC, fig. 23). A
small mid—portion of this canal is excluded from the cranial cravity by the
constriction of its mesial surface caused by two bone lamellae, which arise from

! Dilator operculi muscle origin



the mesial surface of the zmiosptmnotu: on enther side of the canal There 15 a
large depression on the lower edge (outer surfacel of the autosphenotic axtending
to the hind portion of the autopterotic which contributes to the anterior facet for
the hyomandibular

The autopterotic (PTO, fig. 22, 25) forms the posterolateral boundary of
the auditory capsule. It forms a suture with the autosphenotic anteriorly, with the
epiotic and exqccipitai posteriorly. and with the prootic anteroventrally. The apex
of its dorsal edge borders on the cartilage plate already mentioned. Its upper
portion contributes to the surface of the skull externally and to the vault of the
subtemporal fossa (STF, fig 25) Internally, it forms a suture with a tamella of the
epiotic, and ventrolaterally it encompasses the horizontal semicircular canal (HC, fig.
23), and rejoins its upper portion within the fossa, thus completsly enciosing the
canal and forming the outer margin of the fossa In the intact skull, the entire
dorsolateral surface of the autopterotic is covered by the lameltar portion of the
supratemporal bone (ST, fig. 21, 22, 24) with which it is fused, so that only the
inrolled lower margin and hindmost part of the autopterotic are visible.

The epiogic (éPO, fig 21, 24, 26) encloses the posterior semicircular canal
(LPE, fig. 23} and is situated posteriofly between the autopterotic and the
exoccipital It is a bowl—shaped bone which forms a suture with the autopterotic
ventroanteriorly, with-the exoccipital ventroposteriorly, and with the supraoccipital
dorsomesially and, within the subtemporal fossa, ventromesially. Inside the fossa
the anteromedial edge of the internal lamelia of this bone, which forms the lateral
and hind curvature of the fossa 1 oof, is opposed to the pos{‘gerolate}al border of¥...
the prootic with which it is conriected through the interven'i%n of cartilage‘. This
cartilage completes the fossa roof between these two bones and the autopterotic.

The prootics {PRO, figs. 22, 25, 26) are large irregular bones which form
the antero—mesial wall of the auditory capsule and‘form a portion of the wall of
the chamber housing the two anteriormost semicircular canals {one vertical and the

other horizontal). The trigeminal foramen lies between the prootic and the

L
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au .spheno"tic (V, fig. 25, 26) with the autosphenotic and autopterotic
dorgolaterally, with :che exoccipital lateroposteriorly, and with the basioccipital
‘post 'r.io'rly. A posterolateral extension forms the anteromedial curvature of the
" subtgmporal fossa roof, and is connected here, between its surface with the
autgpterotic and exoccipital, with the oppdsing anteromedial edge of the inner
laphellar layer of the epiotic by the cartilage just mentioned. The trigemino—facialis
ecess is on the anterior edge 6f the mesial surface of the prootic. This recess
(between V and VI, fig. 25, 26) is bounded laterally by a bony ridge (between V and
VI, fig. 25, 26) , separating the trigeminal notch from the facial foramen. On the
external, ventrolatefal aspect of the prooticf a prominent bulla acustica utricularis
(BAU, fig. 22, 25) encloses the utricularis with its cbﬁtaihed lapillus {fig. 27), The
recessus utricularlis, on the inner surface of the bone opposite to the bulla, :s
separated from the rest of the inner/ surface by a ridge running diagonally from
- just behind vthe facial foramen toward the posteromedial angle of the bone.
Ventromesi‘ally., the prootics split into lamellae for their entire length. The more
extensive dorsal lamellae meet in the midline to form the prootic bridge over the
posterior eye-muscle canal (myodoine MYD, fig. 23), which is also tge floor of
the leaving aL gap benveen them the - punhysial foramen (HF, fig. 26), through
which the 'stall; of 1ne  sophysis passes. “ne opposing ventral lamellae are
shorter, and have 2 much icger gar betwee- them‘_,‘which is closed off ventrally
by the paraspﬁenoic. The parasphenod for™s the floor, and the dorsal and ventral
lamellae of the prootic: ‘orm, respectivel. the r,oof and side walls of myodome
which is open in front. Ber.rd the proong, the roof and side walls of the
myodqme are continued by the ventral surface of the basioccipital cqncéve
ventrally. The basioccipital forms the blind end of the rﬁyodome, which is enclosed
ventrally by the posterior end of the paraSphenoid‘ ‘The hind end of each prootic is
t-ickened where it adjoins the basioccipital lateral to the myodom_é. A conical

excavation within this thickening of the prootic opens pasteriorly to receive the

anterior end of the sagitta (sacculith), the remainder of which lies in the saccular
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recess of the basiéccipital. / -

,The exoccipitals (EO, fig. 22, 2B) are large and extensive bones, each

consisting of: 1) a basal plate forming ;iart of the floor of the posterior- cranial
cavity, 2) a Iarge wing like lateral par occu% process which not only forms the
side wall of the cranial cavity but also forms the posterior boundary of the lateral
semicircular canal, and 3) a small poster%)dorsal process énclosing the lateral
occi;:sital foramen. it forms a suture with the autopterotic anterolaterally, with the
epiotic dorsally. outside and laterally in§i e the subtemporal fossa, and with the
prootic anteriorly both outside and inside the fossa. The e_’xoccipital forms a
suture mesially with the basioccipital, except at its hindmost end where the two -
bones interdigitate so closely as to appear fused. This is the only boundary
between cartilage bones lacking interve]iné cartilage, and is restricted to the lateral
surface of the proatlas vertebral centruT of the basioccipital. The posterodorsal
extremity of the exoccipital is reduced yo a strip of bone forming the margin of
the enormous lateral occipital foramen (LOF figs. 22, 24). Dorsally, this bony strip
forms a short suture with the supraoccapltal and mesially it is connected with its
pa:red member of the opposite side by ja med;an dorsal plate of cartilage, which
forms the roof of the foramen magnu Wlthm the cranial cavity, each exoccipital
has a horizontal plate which meets a cor}espoﬁding plate from the other
exoccipital‘in the midlihe. “These plates f‘orm a platform (between the foramen
magnum and cavum sinus imparis (CSI, fiiq. 23) which is the floor ol‘ the foramen
magnum and the roof of the cavum sin:/é imparis. The basioccipital is thus

excluded from the foramen magnum. A vertical ridge of bone descends from the

under surface of these plates to form | small part of the lateral walls of the cavum
sinus imparis; the remainder is formed by vertical plates aséending from the floor
of the basioccipital to meet them. Theiglossopharyngeal foramen (IX; opens on the
iateral surface of the ex‘occ':ipital‘at its anteroventral corner. Behind this opening,
| below the bulge induced by the junctioh of the horizontal and posterior ‘-

semicircular canals, and just in front of|the Ob|IC|U€ ridge between the Iateral and

/
/

’,
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the posterior surface of the bong, is the forameﬁ for the vagus (X.fig. 25). The full
size of this large foramen is apparent only.in ventrai view (X) |

The supraoccipital (SOC, fig. 24) is shield~shaped, and forms the median
posterior portion.of the dorsal surface of the skull roofing the posterior cranial |
cavity . Its concave, anterior border conforms to the pbsterior chondrqcravn‘i‘al
fontanelle. The supraoccipital forms sutures Iaterally with the epiotics and
exoccipitals. On either side; anterior to these ‘sutures, it adjoins the cartilage plate’
first mentioned-in conne.ction";/vith the autosphenotic; posterior to the sdtures, it
adjéins the -cartilage roofing the foramen magnum. Medially, the bone rises as a
" high ridge which extends posteriorly as a thin plate—like process. This
supraoccipital process rises above the highest level of the skull roof and is flanked
by two prominent but low ﬂrocésses. Besides these two processes of the
supraoccipital there are two outer processes which have sutures with the
posterior procésses frorﬁ the 6ccipitals to fdrm lateral océipita| 'foramina.. .

The supfatemporal (ST.fig. 21, 24) covers the autopterotic and oVerlaps
the hind ‘edges of the autosﬁ‘ﬁenotic_thereby covéring the suture between these
two bones. It also overlapsthe anterior edge of the epiotic, hiding much of the
autbpterotinepiotic suture. it is bordered dorsoposteriorly by the. lateral portion
of extrascapular (fig. 21, 24). lIts posterovenfral corner is drawn out into a
prbcess for the articulation of the posttemporal bone (fig. 21, 24). It is traversed
by the postorbi’ggl lateral-line canal, which it encloses in a bony tubule. A slit-like
opening undér the posterior edge of the supratemporal just above its posttemporal

I
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process léads into a slight, blind cavity between the supratemporal and t{ﬁ

surfaces of the éutopterotic and epiotic adjoining their common su
{1891:553) termed this cavity the posterior temporal fossa and Ragan
(1911:26-28) calls it the shpratemporal fossa According to.Ref

S ,

posttemporal bone would be regarded as a posterior extension of ‘the roof of the
. ~

fossa. The fibssa is best seen in posterior view, just lateroventral to the

posttemporal spur of the epiotic and under the hind edge of the supratemporal



238

" bone.

The parietals (PA, fig. 21, 22, 24) are a pair of large rectangular dermal
bones which lie over the hind part of the posterior chondrocranial fontanelle and
the upper portion of the autosphenotics, supratemporals, epiotics, and
supraoccipitals. 'fhe left parietal overlaps the right in the midline, and both are

- overiapped énteriorly by the frontals. They are smooth and slightly convex
dorsally.

The extrascapulars are tabularv'bones consisting'of three parts The
medial extrascapular (PP, fig. 21, 24) encloses the transverse commissural or
supratemporal lateral line canal and runs along the upper surface and is fused to
each parietal near its posterior margin; fhe lateral extrascapular (LS, fig. 21, 24) is

. free and extends along the posterior edge of the supratemporal bone above the
dorsoanterlor surface of the eplotlc thé lateral extrascapular has a long vertical
_and a short horizontal limb. The lateral extrascpular encloses thelconstructlon of
the postorbital, supratemporal, and posttemporal ‘canals, transmit its enclosed
laterosensory canal to a bony tubule fused to the posttemporal bone. '

. The posttemporal (PTT, fig. 21, 24) is a lancet—shaped bone, which lies
err the epiotic just in fro:i the ridge of the semicircular canal. It broadens oth
beIoW, and rests on the postterﬁporal procéss of the supratemporal bone and
upon the posttemporal process afising from the surface of the épiotic. The bony
tﬁbule’ fused to the posttemporal is the latefa! extrascapular.

The su;;racleithrum (SCL, fig. 21, 24) is dagger—shaped in appearance and
articulates with the outer surface %’t}'\e dorsal end of the cleithrum. Externally it
is covered over and partly overlapped by the posterior edge of the opercular
bone. At lts dorsal end, the supracleithrum articulates with the undersurface of the
posttemporal. For a short distance along the dorsoposterior edge a bony tube
surmounts its lateral surface. The tube is fused to the supracleithrum and transmits

the posttemporal canal from the posttemporal bone to the lateral-line scales.
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The Basicranial Region
Cartilage bone: unpaired basioccipital (BO). Dermal ‘bone: unpaired
parasphénoid (PS). Otolifhs: paired lapillus, asferiscus, and sagitta.
The -b‘asioccipital BO, PPBO, MPBO, fig. 22-26) is a large pipe—shaped
bone thickest in the middle. It is about twice és long as wide. The basioccipital
" connects with the prootics, exoccipitals, and the sagittae as mentioned above. It
forms the roof and-posterior wall of the myodoms, the floor and side walls of the
cavum sinus imparis, ana of each recessus sacculi. its ventraljwall is continuous
behind with the conical, posterior ceﬁtrum‘-— like occipital condyle which functions
as a basioccipital centrur;{ Below and behind this is an obah posteriorly directed
pharyngeal process (PPBO, fig. 25, 26), serving as the origin for those muscles
concerned with the retraction of the pharyngeal bones; the channel (dorsal view)
itself serves to the dorsal aorta. On its ventral surface, the basioccipital bea(s a
‘ large oval masticatory process (MPBO, fig. 25) which is covered over during life
by a horny pad opposing the teéth of the pharyngeal bones; behind the masticatory
process, thelpharyhgeal proééss (ventral view) is produced into a prominen;
mid—ventral ridge. The anterior‘eage of the basioccipital forn"15 a suture with the
postmedial edges of the pro.;)tﬂi»qg,‘, the medial arch forms a continuation of the |
myodome roof, and each lateral in\\\/erted arch forms ihe floor of a receséus
sacculi. Dorsolaferally, on each side, the basioccipital forms a suture with the
ventrnmedial edge 6f fhe exoc_:éipital. Towards vits posterior end, this suture yields:
to an int;ardigitation of the two bones so intimate as to appear fused, as mentioned
above. This interdigitation occurs between the posterio_rly produced hind end of
the exoccipital and the laterat surface of the centrum of the occipital condyle.
From the dorsal surface of the basioccipital floor, where it arches over the
myodomé, two thin plates ascend to meet opposing ventral ridges under the
Horuiontal plates of the éxoccipitals above. These plates of the basioccipital form
not only the lateral Walls of the cavum sinus imparis, as élready mentiAoned, but each

also forms the medial wail of the adjacent recessus sacculi. The position of the
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recessus sacculi is reflected externally by a \)entrolaterally bulge involving the

basioccipital and exoccipital and is termed the bulla acustica lagenaris (BAL, fig.

22 25) by Sagemehl (1891:560). The bulla is the outer wall of the recess, which

Iodges two otoliths the asteriscus and sagitta (fig. 27).

The paraphenoid (PS, fig 22, 23, 25, 26) is a very long crose—shaped bone
which extends in the midline along the greater part of the ventral length of the
neurocranium. At its anterior end it overiaps a‘nd‘is closely applied to the upper
surface of the hind end of the prevomer. It is overlain dorsally by the posterior
end uf the ethmoid bone and the lateral ethmoids. From here to just in ifron't_of
the otic region, it constitutes a tbick, narrow strut of bone which skfrts the lower
B edge of the vertical plate (interor'bital septum) of the orbitosphenoid. As it
abprpaches the preoties, it widens abruptl.y fo its maxirﬁum width, beCdming at the -
same time gradually thinner dorsoventrally. There is a median ventral vertical ridge
running towards the anterior end.' The parasphenoid finally tapers to a point, under
the ventral surface of the basioccipital, and is firrﬁly attached to the ventral k
surfaces of both prooties and basioccipital to form the floor of the posterior
myodome. There is a notch opposite the faeial foramen df each side, each notch
forming with the adjacent surface of the prootic a carotid foramen (CA, fig. 25). -

_ In front of the carotid foramina, the parasphenoid also forms the side walls of the ’
myodome, bas the venfkal lamellae of the prootics do not extend forward beyond‘
these foramina Just behind the level of the foramina, ‘the pharyngobranchlal bones
(PB, fig. 23) are attached Ioosely to its ventral surface. On the dorsal surface of

_the bone, a vertical ridge runs from below the hind end of the orbitosphenoid to
about the level of the carotid foramina Toward its posterior end, this»ridge is.
produced into a vertical partntlon resembling a tack (flg 23). The ridge with its
tack—like process partially divides the foremost portion of the poster;or my odome
into two corridors. The tack—shaped process is usually incompletely forme'd; it

_roofs part of the myodome so as to separate the optic foramen from the

hypophyeeal foramen (OF and HF, fig. 23, 26).
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The otoliths are composed of crystralline calc spar (Moodie,‘ 1822). There
are three otoliths pres the Ihpillus (utriculith) lies in the recessus utriculi of the
prootic, opposite the bulla acustica utricularis (BAU,fig. 22, 25), whereas the
asteriscus (lagenalith) and sagitta (saculitﬁ) are both lodged in the recessus -
sacculi of the'basiccipital, opposite the bulla acustica lagenaris (BAL, fig:<22, 25).

The lapilius is slightly smaller but thicker than the asteriscus. It lies flat,‘with its
greatest dimension in the transverse plane and it§ least dimension in the vertical
plane. The disc—shaped asteriscus occupies the lateral poftion of the recessus

* sacculi, where it stands on edge with its convex surface lateral and its plane

surface medial, having the usual features of a‘cyprinid asteriscus. The long, slender
and delicate sagitta lies mesial to the asteriscus in the same recess, its anterior eﬁd, ‘
projecting from this recess in the bassioécip_ital into the excavation in the posterior \
edge of ’ghe pro.otic. It lies in the para—sagittal plane and aln:\ost h’orizc;ntally, its
anterior end slightly ‘higher than its pbsterior end, having the usual plate-like
expansion anteriorly-and the needle—~like extension posteriorly. The relationships of
these three otolith§ to the membfanb\us labyrinth ahd its sensory -maculae are

figured for Carassius by Manning (1923).

Oromandibular Region

Cartilage bones:baired autopalatines (P), metapterygoids (MPT), quadrates
(Q), articulars (AR, and retroarticulars (RA); Dermal bones: paired .
endopterygoids (ENT), ectopterogoids (ECT), premaxillaries (PM), maxillaries
{MX), angulars (A), and dentaries(D). | . ‘

" The autopalatine (P, fig. 22, 24, 25, 26) is an elongated rod-like bone,
expanded at both ends but narrow in the middle. Its inner edge is more or less
straight while tHe outer edge has a deep concavity. The ventral surface has a
~ shallow groove, while the dorsal surface bears a short blunt process. lts pésterior
upper surface rests against the transverse ventral edge of the Ivéteral ethmoid. It is

movably articulated behind with the éndopterygoid. The anterior half of the bone
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has a Iongitudinal ridge which terminates laterally in a méxillary process, at the
anterior end which provides the insertion for‘ the maxillary ligament. The mesial
dorsal process contacts the cartilage—covered ’preethmoid.

The metapterygdid (MPT, figs. 22, 23} is a broad, flat plate, more or less
quadrangular in outline. It overlaps the entopterygoid and ventrally overlaps the
symplectic. The rhetapterygoid connects with the hyom_andibular pos'\ceroveryrally.
The bon\e follows down along the outline of the parasphenoid and a ridge/ié
produced along the lateral surface of the bone at the base of the slope.

The quadrate (Q, fig. 22, 23) is a flat and fan—shaped bone, which c.\a'rr‘iesva
ventral conaylar process articulati‘r{\_c\;“\vgxith a notch in the angular. Close to the
Ventral border of the quadr’ate is a Well:défined ridge directed obliquely
backwards frbm the condyle, overlapping the anterior portion of.the preopercular
bone. On the inner surface close to the venfral border there is an elongated
depression into which fits the anterior end of the symplectic The dorsal portion
of the quadrate partially covers the ectopterygoid.

The ectopterygo:d [ECT. fig. 22, 23) is a somewhat trlangular thin bone
which lies below the endopterygoid. Its anterlqr border is free and has a small
notch. Along its ventral border, it overiaps the endopterygoid and metapterygoid.
Externally, the bone is partially covered by the quadrate.

The endopterygoid (ENT, figs. 22, 23) is a large thin rhomboidal bone lying
-behind thé autopalatine and dorsal to the aectopterygoid and métapterygoid. its
ventral surface is depressed svhile the external surface is convex and is partly "
covered by the metapterygoid. it is attached to the autopalatine along its an:terior
bdrdér; the inner border is free while the posterior border overlaps the
metapterygoid and the outer border ove\rlaps the ectopterygoid. |

The déntary (D, fig. 27) is the largest bone in the mandible. It is
liwammer—shaped in most species; in Osteochilus melanop/eura, O. schiegeli, and
O. kalabau the dentary is a triangular scoop-—shapéd bone. The long axis of the

hammer has a groove on its inner surface, into which fits the splint-like portidn of -
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the anguloarticular with the coronomeckelian. At its lower end, it fuses with the
retroarticular. The anterodorsal {coronoid) process joins (by ligament) to the maxilla
and premaxilla so that with the depression of the lower jaw the coronoid process
of the.dentary moves downward carrying with it the posterior end of maxillary.
The anterior end of the dentary is expanded horizontally at the symphysis and this
supports a thick keratinized callus sheath. In Netropis (Harrington, 1855) the |
ossified part of Meckel's cartilage, called the mentorﬁéckelian is fused with the
dentary; in Osteochilus | did not see it ‘ \

The anguloarticular consists of three fused bones. The main part is the
angular {A, fig. 27) which is an elongated horizontal bone consisting of a thick
pro'XimaI end and a thin splint-like anterior part. The thick end of the angular
engulfs the articular (AR, fig. 27) which is a caudal part of Meckel's cartilage
ossification. It is visible through the more lightly stainiyng semi-tranpafént dermal
bone. The posterior end of the angular has an articulating facet for articulation
with the quadrate. The angular extends anteriorly as a thin trough-like plate
between the vcylinder‘of‘ Meckel's bartilage and a trough—lirke depression on the
! mésial surface of the dentary. The groove continues'upwardé into a narrow point
of the mentomeckelian. At the depression on the rhesial surface of the angular is -
the coronomeckelian (SA, fig. 27) which isvs‘haped like half ‘a méchine bushing
surmounted by a longitudfnal vertical flange. The bushing-like part fits over the
. cylindrical unossified segment of Meckel’s cartilage just above the exposed endhof

the articular.

L
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- 'Figure 27‘A. left side of the lower jaw of Osteochilus triporus

B. left side,of the upper jaw of Osteochilus triporus

C. left side of the lower jaw’of Osteochilus melznopleura-
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The retroarticular (RA, fig. 27) is the posterior most portion of the
ossification of Meckel’s cartilage (Harrington, 1955). Itis a small, thick, irregular
piece of bone that lies at the angle of the lower jaw and fits snugly into the ventral
notch of the angular and the posterior end of the dentary. The posterior end of
the retroarticular is connected by ligament to the anterior end of fhe‘interopercular
bone.

The maxillary and thé premaxillary (MX and PM, fig. 27). The maxillary is
a thick curved bone of irregular shape lying dorsal to and parallel with the
premaxilliary. It partially overlaps the preﬁ)axilliary and is produced anteriorly into
two Vprocesses, one directed outwards and downwards and the other directed
inwards and downwards; the former along with the lateral edge of the premanxillary
is bound by means of connective tissue to the dorsal process of the dentary while
the other process is bound to 'the anterior border of the autopalatine by a stout
ligament. The inner surface of the bone is deeply concave and closely fits on the
outer surface of the premaxillary. The anterior mesial edges of the two maxillaries
do not meet in the middle line but are connected with each other by strong
connective tissue. The median rostral (kinetiwnoid) bone (RO, fig. 23) of the
ethmotidal region lies in a small space behind the symphysis of the maxillaries.
Dorsolaterally, the maxillary overlaps with the lachrymal. The maxillaries, the
premanxillaries, and the rostral are strongly bound ;cogether by fibrous tissue; these
five elements fhus form a compact structure' which acts as one piece. The
premaxiliary curves mesiad anteriorly to form a symphysis with its other member.
Poste.riorly, it tapers and is slightly recurved and interiocked with the maxillary with
a sméll‘ hook. The anterior parts of the two premaxillaries are connected by the
sigmoid ligament to the rostral bone and thence to the anterior part of the ethmoid.
The premaxillaries are thus restricted in forward movement by the sigmoid .
ligament and in backyvard movement by the hwesially directed rods of the maxillaries
(at the dorsal process of the maxillary). Their lateral movement is restricted by the

lower margins of the maxillaries which overlép them anteriorly and interlock by
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Hyoid Region

Cartilage bones, paired, hyomandibulars (HM), symplectics (SY),
interhyals (IH), epihyals (EH), ceratohyals (CH), upper hypohvyals (UH), and lower
. hypohyals (LH), and unpaired basihyal {BH). Dermal bones: paired opercles (OP),
preopercles (POP), subopercles {SOP), interopercies (IOP), and branchiostegals
{BS), and unpaired urohyal (URO).

‘The hyomandibular (HM, fig. 28) s a strong elongated bone, which lies in
an obliquely vertical position between the audi*ry capsule above and the
preopercular below. It fits above into a facet contributed to by the pterosphenoid,
autoﬁphenotic, autoptérotic, and prootic It 1s found anteriorly with the
metapterygoid, and below with the sympleactic (with intervening cartilage). It has a
thick strut with thin flanges extending on either side. The main strut subdivides
above into three branches. The first two form the head which attaches to the
neurocranial facet: the third forms the rounded condyle for the articular facet of
the opercle (FO, fig 28). On the mesial surface of the bone, at the confluence of
the three branches with the main strut, there is a large foramen which leads into a
canalgrunnin‘g lengthwise within the main strut, and openning on the lower lateral
surface of the bone by an oval foramen. The hyomandibular branch of the facial
nerve ents asial foramen and emerges from the oval foramen (ROF, fig. 28
C). It give = ramus opercularis superficials, which leaves the hyomandibular
bone through a foramen beneath the orasi «ia&r condyle, and enters another in the
anterior edge of the opercular.

The symplectic (SY, figs. 21) is a long narrow bone lying in a horizontal
position in front of the ventral corner of the hyomandibular; the anterior third of it
fits into a groove on the dorsal surface of the posterior extension of the quadrate.
The dorsal border of the posterior two—thirds of the symplectic is attached to the

metapterygoid while the ventral border of the anterior half of the bone articulates
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with the interhyal. Externally, only a small portion of the symplectic is visible since
it 1s largely overlaped by the preopercular bone

The small, somewhat cylindrical interhyal (IH, fig 22) is connected at one
end with the cartilage between the hyomandibular, symplectic, and metapterygoid
and at the other end with the cartilage extending to the upper end of the epihyal

The epihyal {EH, fig. 28) is a thick, round, triangular bone. Its apex is
directed dorsoliaterally toward the interhyal, and its base is broadly articulated with
the posterior end of the ceratohyal. Ventrally and slightly externally its anterior
end is attached to the third or posteriormost branchiostegal ray.

The cefatohyal (CH, fig. 28) is a broad flat bone lying just in front of the
epihyal. The mesial end terminates into two heads. The dorsal head articulates with
the upper hypohyal, the ventral head, with the lower hypohyal. The first
brach'ostegal ray is attached internally while the second ray is attached éxternally |
along its ventral border.

The upper hypohyal (UH, figs. 28) is a curved subcylindrical rod articuiating
at one ~nd with the cefatohyal and at the other with the lower hypohyal

The lower hypohyal (LH, fig 28} is é thick V-shaped boné, one limb of
which articulates with the upper hypohyal, the other with the ceratohyal Its medial
surface joins in the midline that of its fellow of the opposite side.

The basihyal (BH, fig. 22) is a rather flattened, four sided bar, slightly
deeper anteriorly. It extends toward the basibranchial and lies just above the
junction of the two lower hypohyals at its posterior end. At the anterior end it
projects free; the posterior end is closely attached to the dorsomedial surface of *
the upper hypohyals and to the anterior end of tHe basibranéhial

The urohyal (URH “fig. 28) is essentnally a broad, flat, horizontal plate
surmounted by a Iongltudmal vertncal plate Anternorly it becomes narrower,
thicker, and rounder in contour, termmatmg in two tateral heads |

Each of the three flat, curved branchlostegal rays (BS fig. 22, 28).is

slightly produced anterodorsally where they ar’nculates with the hyond bar. The



a8

first two articulate with the ceratohyal internally and externally respectively, the
third, with the epihyal externally

The preopercle (POP, fig 2 1) 15 a lunate shaped bone, with the concave
surtace drected upwards and forwards. It overies the lower posteriolateral
surtace of the hyomandibular, the hind end of the symplectic, the interhyal, the
dorsolateral surface of interopercular, and the anterior edge of the opercle The
posterior process of the quadrate lies on top of the anterior part of the
preopercular. The preopercular 4encloses the preopercular- mandibular
laterosensory canal in a bony tube which varies a great deal between species in its
shape and number of perforation

The interopercie (IOP, fig 21) is a long triangular bone which lies along the
ventral border of the preopercle bone. It has a slightly concave upper edge It
overlaps with the,,-lateral surface ofﬁthe ceratohyal and the anterior end of the
suboperculum. its ventral edge is slightly curved. and forms the anterior haif of
the ventral edge of the gill cover and overlaps with the upper half of the posterior
branchiostegal ray.

The subopercle (SOP, fig 21) is a long saber -shaped bone. It has = slight'.
concave upper and a convex lower margin. Truncate anteriorly and with a shary
anterodorsal angle, it gradually narrows to a point behind. 17 is overlain anteriorly
by the interopercle and dorsally by the lower edge of the cpercular. The ventral
border of the bone overlaps the hind part of the poster:o« branchiostegal rays. All
bones of the opercle series are mesially concave and lataraiiv convex.

"~ The opercle (OP, figs. 28) is the largest Tga‘e most pro'minent and

w

complex bone in the series. The bone is thin and shell-like except for two thick

mesia: struts, one along the anterior edge, the other diverging from the first

ventroposteriorly, at the articular facet for the hyomandibular (FH, fig. 28) The

thickened antercdorsal angle of the opercle (suprapr;eopercular process of
retiakov, 1846; opercular arm of Nelson, 1949} is generally presumed to have

evolved in connection with the insertion of the dialator operculi muscle
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fHarrington, 1955). The anterior strut makes the -entire leading edge of the bone

rigid, and also serves for.muscle insertion: On the internal edge of the strut just

- below the supraopercular process is the socket for the opercular knob of the

hyomandibular, serving as a fulcrum for the dilation of the opercle. Just below the

-socket the anterior face of the strut is perforated by two foramina These

‘foramina receive the; two branches of the ramus opercularis super ficialis Vil {ROF, .

fig. 28), which bifurcates upon its emergence from the foramen, in the
hyomandibular beneath the knob. A single foramen may ofteén receive both

branches.
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Figure 28 Osteochilus triporus, A. the otoliths, B. the inner view

of opercular, C. the outer view of hyomandibular, D. left

side of hyoid arch -~
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The upper branch proceeds from its foramen through a canal piercing both struts
Gl just beneath the socket to open on the mesial surface of the opercle. This upper

branch of the ramus then blfurcates both parts giving off several small branches

which pass from the meSIaI side of the opercle, through four to five foramma in
the flat part of the bone (OF, fig. 28), to innerrate the sensory organs scattered
over the lateral surface of the upper third of the bone. The lower branch of the
ramus proceeds ventrad from its foramen, parallel with but a little be_ck from the
syanterior e.dge of the bone. The course of the nerve is apparent to lateral view as it
is enc:losed by a superficial Iamella.of the opercle in a thin—walled bony tubelet
snmwlar to the tubular laterosensory canal bones. The nerve emerges from the
Iower end of this tubelet, midway between the articular socket and ventral border
of the opercle, to supply sensory organs along the surface of the bone parallel
with t\he anterior edge and ventral edge of opercular. At a point a little below the
‘Oarticul\ar:socket, there is an opehing of the opercular-mandibular Iaterosensery
~canal {SCO, fig. 28 B) connected with the canal tube from the tip of the preopercle.
LThis tube runs upward through the opercle bone and open at the upper edge of the
opercle to join with the postorbital lateral line canal on the supratemporal bone. |

Branchial Reg‘ion &

Cartilage bones: paired pharyngobranch:als {PB), eplbranchlals 1(EB)
ceratobranchials (CB),- and hypobranchials (HB), end unpaired basibranchial (BB).
OSSIerd gillrakers.

The pharyngobranchials (PB, fig. 23) are small bony elements suspended
beneath the posierior part of the parasphenoid and dorsal to the pharyngeal wall.
Only three pz/sirs ef pharyngobranchials ossify in Osteochi/us, these are followed
behind by a pair of cartilage elements. The second and third pharyngobranchials

are fused toéether. Ventrally, the pharyngobranchials are connected with the

, eplbranchlalsi
|
\
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The epit;ranchia|s (EB, fig. 23) are curved élongated bpnes grooved along
their posterior surface; they lie at an obliq-ue angle in a nea"gg‘igerﬁcal plane and are
directed slightly backwards and Qutwards. They articulate déi’éaﬂy with the
pharyngobranchials and ‘ventrally with the ceratobranchials.- The fourth epibranchial
has a céudaliy directed uncinate process. A fifth epibranchial is not evident,
although Hubendick (1942) described a cartilaginous fifth epibranchial in Leuciscus
rufilus (5Bu1ﬂus Lutilys), which linked the pharyngeélﬂbone and the cucullaris
profundus muscle (trapezius muscle). _

The ceratobranchials (CB, fig. 23) are long, thin, and trough—shaped bones
similar to the epibranchials. They are the longest bone in the branchial series,‘ |
forming the lateroventral part of the "gilyl arches. There is é cértilaginoué joint
between the 8pibranchi‘éls and ceratobranchials, |

The fifth pajr of ceratobranchuals is highly modlfled and is termed the
pharynglals (PH, fig. 23). Each is more or less triangular in shape and lies in an
ob_hque position immediately behind the fOul’th arch. The apex of the truangle is
directed upwa;'ds and backwards and fits into the cup-like hollow of the
subtemporal fossa, whéreas the base is directed obliquely forwards ana
downwards. Of the remainingitWO sides of the triangle, one is directed
'po'steroventrally and is convgx in outline, while the other is directed anterodorsally
and is highly concave. All three apices of the triangle are produced into strong
 processes, ohé of which is directed forwards, the second downwards, and the

third upWards. The anterior process of each bone meet§ the corresponding |
process on the Opposite side N t_he‘fhidline and ;g firmly Eound to it by' connective
tissue. The outer Surface-of'the triangle is highly fenestrated while the inner
Surf.ace bears the large and strongxpharvyngeal teeth arranged in three rows. The
:vfirst or innermost row comprises five teeb‘th, the second row comprises four,
while the third row comprises only two. These teeth work'against the horny pad
‘on the musticatory process of the basioccipital. The action of the pharyngeal

bones and their teeth is controlled by several”muscles from the postemporal fossa,
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the pharyngeal process of the bassioccipital, the dorsal part of the Iowér arm of
cleithrum, and the third basi—and hypobranchial (a detailed study of the pharyngeal
bone musculature is given in Eastman, 197 1),

The hypobranchials (HB, fig. 23) are three pairs of comma-shaped bones.
They lie vertically adjacent to the first, second, and third basibranch-ialsl
Hypobranchials are probably absent in all Ostariophysi.

The basibranchials (BB, fig. 23) are somewhat cylindrical in shape. In
Osteochi/us and Labeo the first basibranchial is missing; in Osteochi/us the second
basibranchial is shaped like a T, the arms of the T articulate with the first
hypobranchial. The third bﬁasibranclhial is similar in shape to the second but smaller
and a littie longer. -Thé anterior pa}t of the third basibranchial articulates with the
posterior end of the second basibranchial; the second hypobranchial articulates
with the second and third basibranchials between this join;c The posterior part of
the third basibranchial articulates with the third pair of hypobran‘ch_ials.

The epibranchials and ceratobranchials bear a double row of small
processes, the gill rakers, which serve as a sieve to prevent the escape of fosd

through the gill slits.
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B. The Vertebral Column.

The vertebral column consists of 29 to 34 completely ossified
amphicoelous vertebrae (including the Weberian apparatus and thev last vertebra
with the urostyle. It is divisible into (1} an anterior trunk region, in which the
vertebrae bear movable ribs, and {2} a posterior Qaudél‘ region, the vertebrae of
which do not bear ribs bu{ have haemal arches.

The centra of the vertebrae are well developéd, and perforated by the |
notochordal canal. In adults the notochordal canal is closed. - The surface\of the
centrum is provided with numerous strengthening ridges. The neural and haemal
spines are directed obliquely backwards. The prezygapophyses cf the precaudal
region are ﬁofe brominént than in the caudal region. '
) The Trunk region. |

The trunk region consists of 16 vertebrae, all of which except.the first
four bear ribs on {Heir parapophyses. The ribs on the last two (precaudal vertebra)
are inmovable and much reduced in size.

The Weberian apparafus (WA, fig. 29, 30) consists of the first four trunk
vertebrae which are highly modyifie'd.andvserve to connect the air bladder with the
ear. These four. vertebrae differ from the rest in the absence of parapophyses.

The first vertebra is connected with the skull and articulates with the outer
edge of a deep conical depression a"c the posterior'énd of the basioccipital. It is a
thin disc bearing a lateral'process (LP 1, fig. 30) from which a ligament extends to
contact the medial face of the cleithrum.

The second and third centra are fused together and are represented by a

_single large centrum (the largest centrum in the entire vertebral column). Both its
anterior and posterior surfaces are deeply concave. The anterior half of the
cenfcrum; representing the centrum of the second vertebra, bears ;a péir of
transverse processes which are longer and stouter than those of the first vertebra

and are situated immedia{'e;}y behind the fatter. The third vertebra contains a lateral
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fossa for ‘the articulation of the tripus. Extending dorselly from the second and
third centra is the '-third neural plate (NP3). The dorsal border is triangular. On the
~ anterior margln lies the second neural pxate (NP2) whlch contacts the back of the
skull. Lying below the anteroiateral borabr of the second neural plate is the
ctaustrum (CLA) which is a cartilaginous cup shaped structure A hgament runs
from each claustrum to insert upon the basioccipital. )

" -The fourth vertebra bears large stout lateral processes which are directed
anteroventrally (fourth pleural ribs, PR4). The medial surface of each peural rib
extends inwards as suspensorium (0SS, fig 30), a thin plate curving anteriorly so
that its tip underlies the posterior edge of the third vertebra, which forms a .
vertical wall. The anterior end of the air bladder rests firmly against this \/erﬁcal
wall. Dorsallyl, its neural arch and spine are long and well developed and abut
against the th;rd neural plate. '

Theuscaphium (SCA, fig. 30} is heart—shaped and is capped dorsaily by the
claustrum. Ventrally, it rests above the first centrum and a ligament from a .
depression on its posterior face connects this bone W|th the intercalarium.

The intercalarium (INC, fig. 30) is a very small bony nodule with a short
inwardly dlrected spine-like process It stretches between the scaphium and the
anterior end of the tripus. A ligament (a continuation of the one extended frcm the
scaphium) attaches ventrally; and inserts upon the leading .edge of the tripus.

The tripus (TR, fig. 30) is a,flat triangular plate articulating with the third
vertebra Anteriorly, it contacts the I.ateral process of the second vertebra (LP2);
posferiorly, its tip connects with the medial face of the process emanating from
the fourth plural rib (PR4). \

There are 12 trunk vertebrae (excluding the Weberian apparatus)> (fig. 29,
31). A typical trunk vertebra (fifth to 16th) consists of a short, deeply;‘%iconcave
centrum. A large median decression is present on the dcrsal surface of the body
of the vertebra reaching almost to the centre of the vertebra. A similar median

depr‘ession lies on the ventral surface while laterally there are two depressions,



256
one dorsolateral and one ventrolateral separated by a median ridge. The
- neurapophyses extend from the anterolateral borders of the median dorsal’
depressions. These proceéses are directed obliquely backwards, uniting dorsally to
form the neural arch. The posteriorly directed neural spine, arising dorsally from
the neural arch, is long, thin, and pointed. The prezygopophyses are small blunt
processes arising anteriorly from the thickened and broadened bases of the 4
neurapophyses. " These processes articulate with a correspohsﬁng pair of
processes, the postzygapophyses, projecting from the posterolateral edges of
the vertebrae. The prezygapophyses and postzygapophyses’ of two adjecent
vertebrae énc!ose a pair of émall foramina, one on each side for a spinal nerve. A
pair of short parapophyses arises from the Ventrolateral sﬁrfaces of the. cféntrum.
A rib is attached to each parapophysis b\, a ligament. The parapophyses of the
anterior vertebrae (fn‘th to 14th only) are distinct and separate ' .
Pre-caudal reglon (fig. 29, 31)

The 16th vertebrae differ from the other trunk vertebrae in that the
parapophyses are firmly fused with the anterior edges of the ventrolateral
.depressions aﬁd bass outwards, downwards, and slightly backwards. These
. posterior vertebrae also"be_gr at their posterolatefal ends a smail spine-like
process directed downwards and backwafds, the posteroventral processes.
Caudal region

| The caudal region consists of 15 to 17 vertebrae. A ty)pical caudal
vertebra, like a trunk vertebra, consists of a short biconcave centrum with a
‘median dorsal depression, a median ventral depression, and two lateral depressions
'on each side. The neural arch arises from the anterolateral bordver of the median
dorsal depression and is produced above into a long posteriorly directed neural
'spme ‘The prezygapophyses and postzygapophyses are present in the same
position as in the typical trunk vertebra . From the anterolateral border of the
medioventral depression arises a pair of haemapophyses directed obliquely

 backwards. These haemapophyses pass downwards and meet in the midvetral line
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formlng the haemal arch and enclosing the haemal canal, through wh’&“run the
caudal artery and vein. Each haemal arch is produced mto a backwardly directed
haemal spine. The bases of the haemapophyses are thickened and broadened. A
pair of small blunt posterolateral prvocesses arises from the posterior border of
the bases of the centra and corre'sponds to the similar processes present in the
trunk vertebrae. The vertebrae of the caudal region can be divided into three types
based on the differences in the haemal ¢anal a‘nd spine.

The first vertebra of the caudal regigrr*{l”?th vetrebra, fig. 29) differs from
the rest in having two haemal spines instead of oﬁet the haemapophyses after
fusing together, divefgelat'erally to form two spines. This.vertebra also differs in
having a farge circular haemal canal. '

The remaining caudal vertebrae except for the last three are typical in
having a single posteriorly directed spine and a triangular haemal canal.. .

The last three vertebrae are specially modified for the support of the

caudal fin. The last caudal vertebra is produced posteriorly into an upturned

‘ rod-like urostyle. The urostyle is a solid structure with a groove on its ventral

surface into which fit the proximal ends of four flat bony rods - the hypurals 3-6
(see page.. , under caudal fin). The first two preural vertebrae are modified only to
the extent that their neural and haemal spines are flattened and supportting about

five to six unbranched upper and lower procurrent caudal fin rays.

‘The med|an flns

The skeleton of the median fins consists of two sets of structures: (‘I) a

'serfies‘ of parallel bony rods calied the e‘ndoskeletal radials or pterygiophores or

somactidia, and (2) the dermal fin-rays or dermotrichia. Each radial typically
consists of three segments, a proximal, a mesial, and a distal element (fig. 31).
The dermotrichia support the free fold of the fin and are disposed oﬁ both of its
sides, giving attachment to the'radial muscles.

In Osteochilus the dermotrichia (Iepldotnchla) or fin rays are jointed and .

branched and have a bony texture. .
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figure 30 Osteochilus triporus, the Weberian apparatus, A. lateral.

view, B. anterior view



Figure 31 QEF“ hilus triporus , A. dorsal fin skeleton, and trunk:

vete e, B. anterior view of precaudal vetebra, C. ant-

erior view of caudal vertebra
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1 The dorsal finifig 31)

The dorsal fin is supported by 14 ~ 22 fin rays associated with 12~ 20 radials

The proximal segment is large. and tir «j0er shaped and 1s sometimes called the
interspimous bone or the axonost e segmaent 15 short while the distal piece 1
still further re@ced in size, being -~ aweried only by a double bony nodule  The last

radial is reduced and is represented by itie proximal segment only The first interspinous

bgne hes between the neural spines of the eighth and ninth vertebrae. The proximal end
&

L3¢,

of each interspinous bone is narrow, more or less pointed, and lies between two neural
spines; the distal portion is broad and thickened and has four longitudinal ridges, an
anterior and a posterior and two laterals, which meet along the axis of the bone.

The mesial segment of each radial lies obliquely between its proximal segment
and the fin ray that articulates on the succeeding radial At its distal end, the mesial
segment carries the distal double nony nodule which thus comes to lie in connaction not
with its own fin ray but with the succeeding fin ray (fig. 31). The distal segment of the
radial thus lies between the proximal ends of two adjacent fin rays and articulates with
the posterior ray. |

The first four fin rays are unbranched and are spine-liké in appearance,
increasing in size from the front posteriorly while the remaining rays are branched. At
their proximal ends the lepidotrichia diverge slightly and enclose the distal sigment of the
preceeding radial tokwhich they are firmiy attached by ligaments.

The .anal fin (fig. 29) ' .

The anal fin consists of eight fin rays, supported by seven radials. Of the seven
radials, the first six are well developed, while the seventh is small. The structure of the
rédials and the fin rays and their articulations are very similar t6 those of the dorsal fin.
The first interspinous bone usually lies inbetween the haemal spine of the 2 1st and 22nd
vertebrae, while the sixth lies between the haemal spin.e of the 23rd and J24th‘vertebr_ae‘

The first three fin rays are unbranched while the rest are branched.
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The caudal fin (fig. 32)

Tllwe caudal fin is a large vertically expanded structure, supported by'a number of
ﬂattened bony rods which lie on both the dorsal and ventral ‘sides of the uro'étyla. These
fods coﬁsist of a single free epural which lies just abdve the urostyle, a single pair of
free Lironeura!s at the tip of‘ urostyle, and six hypurals, which lie on the ventral side of
the urostyle. The parhypural and first hypural are fused at the base with a ball :
 socket articulation to the urocentrum. The rest of the hypufals attach to the u- ”n
-or urostyle The thnrd to sixth hypurals form the upper lobe of the caudal peduncis,
while the first two and the parhypural form the lower lobe of the caudal peduncle. A
well developed hypurapophys:s is-on the base of the parhypural The principle caudal

rays are l9+81 (as in al cypr:mdae)

-
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The pectoral and pelvuc girdles together with their fms constitute the

'appendi,cular skeleton. The pectoral girdle lies Jmmedlately behind and beneath thyf?s}
= /

branchial arch, while the pelvic girdie lies in the abdominal region, a short distance in

. front of the anal fin. ’ A A

A. The Pectoral Girdle

’f he pectoral girdle (fug 33) consists of cartnlage bones and dermal bones. The
palred cartilage bones consist of: a scapula, a coracoid, and a mesocoracoud The dermal
bones consist on each side of a large cleithrum, a supracleithrum, and a postcleithrum.

The cleithrum (CL) is the largest and the most promment bone It is
crescent- shaped and consists of two distinct portions: a trlangular posterior, vertical
portion and a.large, anternor1\<>blvquely horizontal portion, the two portnona being
separated from each other by a crescentic ridge. The obliquely ho;fizonta! portion forms
the‘/ventral and posterior boundary of the branichial chamber; when the branchial chamber
is closed, tHe nosterior edge of the operculum fits against the cresentic ridge sebarating
the two portuans of the cleuthr«}n 'Ehe anteroventral end of the bone extends forward
beneath the g||l ;:hamber and un??as flrmly to the correspondmg part of its feliow of the
opposite side in the median line. The inner margm of the horizontal »portnon is produced
into a broad and truncated flat process which is‘bound'by means o% connective tissue to
"'che'correspé'nding process of the other side. Just behind and above this process lies
the f_i'fth branchial arch. The dorsal surface of the cleithrum gives attachment to the
anterior (first) muscle of the inferior pharyn_geal bone. Lhe su'r.face of the cleithrum has
two high ridges. an antarior one to wh’ich\the anterior e{\d of the coracoid is attached
and a posterior one running obliquely inwards and backwards, to Which the coracoid and
the scapula are attached on lts postenor edge. The dorsoposterior: portion of the

cleithrum has a deep hollow on its inner surface in which muscles attach.

The postcleithrum is a slender rod-like bone embeded in muscles. It is

connected by ligament to the inner surface of the posterior end of the vertical portion
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ofthe cleithrum énd passes inwards and downwards across the base of the pectoral fin.
The supralcleith.rum (SCL, fig. ‘21) is a dagger—shaped elongat_ed bone lyi‘ng‘over
the oufer surfﬁce of the dorsal’end of the cleithrum. Externally, it is partly overlapped -
3 by the stterioE edge of the opercular bone. At its 'do.rsal end, the supracleithrum
articulates with a small conical bone - the posttemporal. The posttemporal fits into a
groove on the dors‘al surface of the pterotic abd articulatés anteriorly with t &
extrascapulér and the supratemporal bone. ) ' ?D
V The coracoid (COR) is a large fenestrated bone, irregularly triahguia , I;ling in an
obliquely vertical position internal to the scapula and ventral to the meéoco Qcoid. The
anterior ends of the tﬁvq coracoids converge toward the mid-ventral line gnd articulate -
with a ridge borne on the anteromedian processes of'the cleithra, leaving a large  *
elongated fissure on eadhiside between the coracoid and the cleithrum. The posterior
end of each coracoid‘articulates Iate/rally with the scapula, dorséll\} with the
mesocoracoid, and posteriorly with theﬁmesial" outgrévvth of the sc‘apulé’énd the second
and third vradivals. The inner margin of .the posterior third of the coracoid is sutured with
the inner margin of a horizontal ridge given off from the inner surface of' the cleithrum.
Theme;ocoracoid (MC) is an inverted Y-shaped bone attached to the inner
surface of the cleithrum; the inner limb of the Y articulates .ventrally with the coracoid .
and with the mésial outgrowth of the scapula; the ou‘cer’ fimb and thé main shank of the Y
are closely applied to the inner surface of the cleithrum, the outer limb also articulating
ventrally with the external or the I’ate'rai"scapular outgrowth.
The séapu!a (SCP) is a ring—shaped bone lying laterally on the inner surface of
the clei_thrum; it has two flattened outgrowths — one lateral and ohe mesial. The lateral ,
outgrowth is closely applied to the inner surface of the cleithrum, whereas the mesial
outgrc§wth articulates internally with the mesocoracoid and the coracoid and posteriorly
with the first and second radials. The dorsal erector muscle inserts into an opening of
- the ‘scapular region Which is closed dorsally by é mesocoracoid. Thé branghial artery} and

the branchial nérve pass\through a large foramen of the ring of the so—called scapular

foramen..
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The skeleton of the pectoral fin, like that of the median fins, consists of two
sets of structures: the radials and the dermat fin rays (lepidotrichial. The pectorai fin is
supported by 13 toi 16 réyé which attach to four radials. The radials are joined to the
scapula and the coracoid. The first or preaxial radial is a stout bony piece which is
attache'd‘to the posterior end of the scaptla. The second radial, which is sﬁghtly la
attaches to the ventral edge of the scapula. The third radial is the largest of the series
and is connected to the posterior end of coracoid. The foi.arth or postaxial radial abuts
against the ventral edge of the third radial. The fin rays which support the triangular |
pectoral fin are long, slender, jointed rods having essentially the_Samé characters as
those of unpaired fins. The first or preaxial ray is the largest and is unbranched. The
two lepidotrichs of which the flrst ray is composed can be easily dlstmgu:shed one of
them artlculates directly wnth the scapula and the other with the first radlal The other fm
" rays attach to the four radials. ‘ )

B. The Pelvic Girdle.

The pelvic girdie (fig. 33) has fewer élementé'than the pectoral girdle. It consists
only of the péired endochondral pelvic bones which die in the ventral abdominal wall and
a small cartiléginous rod at fhe hind end of the original cartilaée which remains .unossified
and is attacrhevd to the posterior end of the belvic bénes. ‘Bach pelvic bone consists of
two parts: an anterior eiongate portion which bears a prominent deep groc}\.ze on i’tsji
ventral surface and is forked'in front,.and a posteribr‘stout rod-like process which
‘ continues backward into a narrow elongate piece of cartilag.e. The posterior process
I’ies along the inner border of:the pelvic \fih and is connected with its fellow of the
opposite side in the midline. '

The pelvic fin is supported by nine fin rays which are attached proximally to
three small radials. The radials are connected to the posteriorvborder of the pelvic bone.
The first or outer radial is a gouble piece which is relatively triangular in shape. ‘/ﬁ'he\
second or the middle radial w;ﬂich is slightly bigger is again a double piece, quadrangular
in shape.f The third radial is 'ghe Iargesvt of the series and is représented by a gingle

slightly g’urved piece thickened at its proximal end. The nine fin rays which support the
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~triangular pelvic fin are long, slender, jointed erd‘s having essentially the same characters

as those of pectoral fin. The first or preaxial ray is the largest and is jointed but

unbranched; the reméining eight are jointed and branched. Of the nine fin,jlfays the first

two attach to each of the smaller radials while the other five attach to the third radial.
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SYSTEMATIC PLACEMENT QF OSTEOCH/LUS

The systematic placement of Osteochi/us is as follows:
Order Cypriniformes
Suborder Cyprinoidei
Family Cyprinidae .

About 10 subfamilies are currently recognized in the family Cyprinidae. Smith
{1945) placed Osteochilus in the subfamilyCyp_rininae and recognized the genera Garra,
Crossocheilus, E palzeorhynchos, and Mekonginé in the vsubfamily Garrinae. Nikolsky
(1854} did not recognize Garrinae and divided Cyprininae into Cyprininae and Barbinae. In
his classification, Barbinae is thé largest subfamily of Cyprinidae and Cyprininae contains
only twé genera (Cyprinus and Cérass[us). Reid ( 1976) proposed a new subfamily
Labeinae { by 5ubdividviné B?rbinae ). This new subfamily contains 12 genera (10 in Reid)
and also includé-s Osteochilus and the subfamily Garrinae of Smith (1945). Reid (1878)

recognized three tribes in Labeinae as follows:;

1. Tylognath‘ini o 2 genera o Tylognathus ‘
Barbichthys
2. Labeini 5 genera ' Cirrhinus

@ inReid) . Lobiobarbus
' | Lobochilus (not by Reid)

Osteochilus
Labeo
3. Garrini 5 genera . " Crassocheilus

{4 in Reid) Epalzeorhynchos
e ’ .
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Mekongina (not by Reid)
Garra '

Semilabeo

Characters used to separate Labeinae from Barbinae are as follows:

The downgrowth of a rostal fold covering part of upper lip

Hypertrophy of upper lip (upper labial fold) and lower fip {lower labial fold).

The occurrence of the precoronoid afm of the lower jaw bone.

Presencé of lower labial. fold. (

Presence of vomero—palatine organ on the roofiof #he buccopharynx.

The occurrence of the terete process"&)f the basioccipital boﬁe.

Having the neural complex in direct contact with the supraoccipital region of the

skull.
The detailed study of these organs will be discussed in the next section. -
Results of my studies i the next sections (osteclogy and oromandibular

soft part anatomy) favor the removal of Cirrhinus and Labiobarbus from the tribe

Labeini, and their inclusion in the primitive tribe Tylognathini.
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Fig. 34 Reid's. cladogram of the subfamily Labeinae

The bottom part is my subdivision into tribes



QSTEQLOGICAL ANALYSIS

in order to determine the relationships of Osteochi//us and of other labeine
genera | have conducted an osteological study and comparison of the various
species of Labeinae. Because of the limitation of specimens for these studies |
have studied only one species for most genera except that three species of Labeo
and 17 species of Osteochi/us were utilized.

There are only a few published osteological studies of labeine cyprinids,
The following is a list of the publications available: Sarbahi, 1932 Girgis, 1952a;
Flamaswami, 1955; Saxena,r 1966; Greenwood and Jubb, 1967, and Howes, 1978.

The osteology of ;nany genera used in this study has not been pué)lished
beforé includihg: Barbichthys, Tylognathus, Labibbarbus, Osteochilus, Lobocheilus,
and Crossocheilus. The comparisons described here were done only for those
regions of the osteocranium which show interesting modifications among species

and genera.

List of the Species Used in the Osteological Studies
Banbicht.hys' laevis
Tylognathus behri
Cirrhinus macrosemion
Cirrhinus chinensis

Labj us /ineatus

Lo qguadrilineatus
Labeo chrysophekadion
Labeo rohita '

Labeo dyocheilus
Osteochilus macrocephalus

Osteochilus Iini

Osteochilus salburyf
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Osteochilus kahajanensis chini
Osteochilus pleurotaenia
Osteochilus waardersi
Osteochilus ingeri

Osteochilus spirulus
Osteochilus triporus . #
Osteochilus intermedius
Osteochi/us sarawakensis
Osteochilus hasselti
Osteochilus kappeni
Osteochilus borneensis
Osteochilus schlegeli
Osteochilus melanop/eura
Crossocheilus reticulatus

Garra fuliginosa

Ethmoid Region

The supraethmoid is variously developed in cyprinids. In the Labeinae the
narrow ethmoid with a deep medial noich is consigiered to be the more generalized
condition. From outgroup comparison,- the small ethmoid state is considered to be
primitive. In Barbichthys, the mediarynotch is deép and greatly extendéd anteriorly,
whiie the anterolateral corner is rounded. In Ty/ognathus and Cirrhinus, the
supraethmoid is short and narrow and the anterolateral corner is produced but not
pointed. In Labeo the ethmoid is variously developed; according to Howes(1978)
Labeo can have a short or a long ethmoid (the shcgrt ethmoid condition is usually has
a broader supraethmoid). In my examination of three species of Labeo, L.
chrysOphe@dion and L. rohita have a relatively short and broad ;upraethmoid, but
L. dyocheilus has a narrow and small gupraethmoid. Similar to Labeo, Osteochilus

has a variously developed suprasthmoid. The anterolateral corner of the bone is
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produced into a pointed process which is unique in this genus. In Fha derived form
of Osteochilus (ttw O. hasse/ti and O. me/anopleura group), the supraethmoid is
short and greatly expanded laterally, almost as wide as the skull. In Garrini |
{Crossocheilus and Garra), the supraethmoid is narrow a;md smali {the primitive
condition). |

in most Labeinae and Barbeinae the anterior process of the lateral ethmoid
is poorly developed. This process is well developed in Labeo and Osteochilus. 1t is
usually strong and curved inward in Labex:, but flat and laminated in most
Osteochilus except in O. pleurotaenia awd O. tri porus

Ramaswami (1955) notes the presence of a facet on the ventral part of the
lateral ethmoid wﬁich articuiates with e sndopterygoid in Labeo macrb;stoma and
Cyprinus carpio. Howes (1978) e»awed many species of Labeo and found tHat
they have‘ this facet variously develot:ed and it seems to be well developed in
those speciés with a long ethmeid tut is virtually absent in those with a short
ethmoid. In the three species n* cabeo | have examined this facet is well developed
in species regardless of whether. or not there is a long or a short ethmoid. This .
facet is slightly developed in Barbichthys, but well developed in Ty/ognathus,

Cirrhinus, and Labiobarbus, and missing in Lobocheilus, Osteochilus, and in Garrini.

Oromandibular Region

The palatine varieé little between genera of Labeinae. Differences involve
the degree of development of the articular head with thg preethmoid. In most
genera of Labeihae the dorso—mesial process of the autopalatine isﬂ|ong and
slender and protudes laterally into the channel between the supraethmoid anq the
preethmoid. In the three spécies of Labeo examined, there are various degrees of .
development of this process. In all Osteochi/us the process is reddcad to a biunt -

wing just covering the head of the preethmoid.



The Upper jaw

The genera of Labeinae examined show a high degree of modification in the
shape of the maxillar; and in the articulating point between the maxillary and
premaxillary at their posterior end

in Barbichthys (fig. 35), the rostral process of the maxillary i1s long and
vertically directed. The prevomerine process is blunt and curved; the
posterodorsal process ‘is.wwell developed. A large foramen for the nerve supplying
the rostral barbel (subdivision of the superior maxillary ramus of the trigiminal
nerve) is present at the anterior lower part. The postercgventral process of the
maxillafy curves inward and hooks over the posterior tip of the premaxillary.

In Ty/ognathus (fig. 35), the overall characters are similar to thosé of
Barbichthys, except that the anterodorsal process is protruded. The nerve
foramen of the rostral barbel is small, but there are numerous small openings at the
anterior end of the maxillary, probably for the nerve fibres supplying the numerous
= tubercles on the snout. The jojnt between the posterior part of maxillary énd
premaxillary is similar to that of Barbichthys. |

In Cirrihinus and Labiobarbus (fig. 35), the maxillary 1s quite smail compared
to the body length. The overall characters are also simila~ to Ty/ognathus, but thé'
anterior pért is reduced to almost being truncated, the anterbdorsal process
rudimentary. There is a large foramen just anterior to the mid-portion of the
maxillary for the nerve supplying the rostré.l barbel, and a few smalleri ones of
unknown function. The hook at the posterior snd of the maxillary is more
developed than in the first two genera

In Lobocheilus (fig. 36), the anterior part of the maxillary is highly madified,
the anterodorsal process is well developed. There are many protruding nodules at
the anterior part. This fish does not have a rostral barbei, and the ne%vef forémén
on the maxillary is small (it ;;robably suppiies the nerve for the sn’om).v The joint

between maxillary and premaxillary is similar to that in Ty/ognathus.
“
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in labeo (fié 35, 36), from the three species examined, there is much

» slmxlarnty wrthm the genus but many modlflcatron? from the previously mentioned ‘ ,
genera The posterodorsal process is promment and dlrected upwards an¥
lnwards thnsw:haracter is unique for Labeo. The anterior part of the maxlllary is
expanded dorsovehtrally w:th a waell developed anterodorsal process. The rostral
process-,,and the prevomerine process are short but thick ‘and strong. The
posterd;/entral process is simple (not hooked), but the poste_rior part of the
premaxillary has a groovewhich fits into the posterior edge of the maxillary. This
derived character unites Osteoch//us and Labeo together.

In Osteachilus (fig. 36,37), the posterodorsal process of the maxrllary IS not
produced as in Labeo. The posternor part of the maxnllary forms somewhat of a
half diamond shape. The anterior part is qunte slender and without an anterodorsal
process, but the prevomerlne process is well developed; the rostral process is
quite short and dlrected" inward. There is a deep depressaon on the ventral middle
part (external) of the maxitlary, where the nerve foramen h\ndlng underneath the
groove The posteroventral process of the maxnllary is simple hke that in Labeo
The, postenor process of the premaxxllary is hooked {outward) under the posterior
process of maxlllary this hook is a derived character umque in OSteoch//us

In Garrum (Crossoche//us and Garra, fig. 37), the maxillary has a well
Adeveloped nerve foramen and lacks an‘anterodorsal process. The overall shape is
scmllar to that in the pr|mmve Labeinae (Barb/chthys Ty/ognathus and Cirrhinus).

| The maxnllary and premaxillary in this group are highly modified at the anterior
ventral edge by béing expanding horizontally to form a thick jaw.. The rostral
process of the maxillary-is long and vertncaﬂy directed in Garra but it is
rudlmentary in Crossocheilus. The posterior process of the maxulary is hooked
inward over the posternor-part of premaxillary. The posterior part of the
premaxillary is thick and strong. The thickenihg of the dpper jaw of Garrini is a -

derived character that unites the group.
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TheLoworJaw S 4 T
The lower jaw of the labeine generayis different from that of other
cyprinids. The coronoid proces‘s of the dentary is always anterior and associated
with the head of the denta‘r‘y (posterodorsally in Barbinae), and makes the lower jaw _
club-like in appearance. The"club—s.hapéd iower jaw pone is a derived character
that separates Labeinae,‘from'Barbinae. Labeine génera show a high degree of
modification in the shape of the lower jaw as summarized below.

In Barbichthys (fig. 38),the lower jaw is hooked and has a short \
precoronoid arm, which is similsr to the condition in Barpinae._ However tho
coronoid process is somewhgt anterior, not posterior, as in Barbinae.

in7 y/ognathus C/rrh/nus and Labeobarbus (f:g 38), the anterior’ process is’

hooked inward to form a symphysis similar to Barb/chthys but the precoronord

-arm is much/longer. There are four pores on the mandibular lateral fine canal on

the dentary. The tip of the dentary is expanded ihtog knob on the symphysis in
Cirrhinus and Labiobarbus, but not in'7’ y/ognathus .

In Lobocheilus (fig: 4 1), the coronoid process is assocnated with the head of

a club— shaped dentary bone and Iacks a hooked process at the sympfysrs Instead,

‘ there is a wide symphysis formed by the head of the dentary on both sides. The

mandlbular lateral line canal of the dentary bears three pores.

-

In Labeo (fig. 39), the head of the'_club.—fshaped dentary bone is somewhat

rounded and there is a“small symphysis area. The iower jaw of the three species
Y Y - °

examined is quite similar. The mandibular lateral line canal of the dentary bears two
pores. ) ' | '
In Osteoghi/us (fig. 40), the head of the club—shaped dentary borwe bends
inwardtand forms a_spoon—sh.apecui head. The coronoid process curves
dorsopostériorly, and the prscoronoid arm is long in most spécies n the
Osteochilus melanop/eura group, the lower jaw is triangular (lateral view), with a
long h‘orizohtald syrﬁpiwysial area, the bones of the two sioes forming a

scoop—shaped lower jaw which raises the mouth opening to an almost superior
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position. This condition is considered to be the most aerived form in this genus.
The mandibular lateral line canal of the de}wtary bears only one pore. ‘
2 The ’dist'al, end of the .an.gular whigh is attached to the inner surface of the
dentary is diviaed into two pointed tips. Of Thesebtwo points, the outer one is

- usually shorter than the inner oné in all the above genera. Howsver in Garrini
(Crossocheilus and 7agra) the 6uter tip is longer than the inner one. The mandibular
lateral line canal of th; dentary bears one pore in this tribe. ‘

In Crossocheilus (fig. 41), the heaq of the derjtar.y- is similar to that of
Osteochi/us_, but the coronoid process is less produced and the ventral part bf the
dentary head has a shield—like appearan;:e. . |

In Gar(a (fig 4 1), the lower, jaw is highly na.odified, fhe precdronoid armis
short but thick and wide. The symphysial arm is long and ;Iender and joins to the
mafn strut at a right angle. The antéroventral part haé a s.hie;'d—liké appearance

- similar to Crossocheilus.

Branchfal Regio‘h

The bones of the k anchial region are similar throughout the subfamily,
except in three genera%f/lognathus, _I.abzeo , and Osteochilus. yThe absence of the
first basibranchial in the'seﬁ three genefa isconsiaered to be a derived character
which L_mités Labeo and Osteochi/us together. From studying the distribution of

other characters | belive that Ty/ognathus gains this character independently.
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INNER VIEW \ - OUTER VIEW

- Labeo éhrysophekadion

Fig. 35 1pper jaw bone (maxill§ry, and premaxillary)

s
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"INNER VIEW OUTER VIEW

Osteochilus triporus

Fig. 36 TUpper jaw bone (maxillary.and pre maxillary)

>
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[}

INNER VIEW ' OUTER VIEW

Gara fuliginosa

s
L}

Fig. 37 Upper jaw.bone (maxillary and bremaxillary)



Fig,

INNER VIEW

38

BérbichthE iaevis

’

Lower jaw bone

Cirrhinus

chinensis

.OUTER VIEW

OUTER VIEW.
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INNER VIEW DORSAL VIEW VENTRAL VIEW OUTER VIEW

Labeo dyocheilus

Fig. 39 Lower jaw bones



Fig.

40

INNER VIEW DORSAL VIEW

VENTRAL VIEW

.

Osteochilus hasselti

Lower jaw bones

OUTER VIEW
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dorsal view inner view ventral view

ventral
view

dorsal
view

outer view

inner view dorsal view

outer view

g Gara fuliginosa

Fig. 41 TLower jaw bones
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DISCUSSION OF THE OROMANDIBULAR ORGAN IN LABEINAE
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LRILLULLION QF THE QHOMANDIBULAR OHOAN IN LAULINAL

s thesis the tarm oroamandibudar raters to marphaoiogical faatures o
the mouth and buccopharynx< ragion Hesults ot the tollowing osteological studies
were used to undarstand and descnibe cyprimid oromandibular morphology  Sarbaby

1932 Harrmgton 1955 Ramaswanmu 1952 1955 Saxena 19686 Gresnwood K

Jubb 1967 Sorescu 1970 Sorasco 1971 Vandewalle 1975 and Howe s
There are numer ous studies which deal with oromandbutar 50t anatomy

Ty
i

ag Jon teleosts i general Khanna & Mehrotra 1970 Kapoos ot al 1975 un
Furopeaan cyprinids Fictet. 190%9a b Al Hussaim 1949 Wunder 137
Teodorescu-Batteanu 1971 i in tropical oid world cyprovds Hyrtt 1864
Matthes. 1963 kamat 1864 Verigma 18969 Khanna & Singh 1966 Hoda &
Tsukahara 1971 Kilask: & Bigay 1971 Tanaka 1971 King 1875 sviin labene
cyprivids Rauther 1928 Minzenmay 1933 Sarbaty 1939 Majumdar 19%2
Girgis. 1952ab. Saxena. 19591960 Majumdar & Saxena 1961 Matthes 1963
Lal et al 1964 Das & Nath 1965 1969 Sehgal 1965b Motra & Sinha 1972
Sinha & Moitra, 1975 Reid, 1878
Allis 11917 1932) produced a ciassification scheme for what he considered 1o
be homologous Ip folds in gnathostomes. The vaiidity of this scheme 1s dependent upon
assumptions about the homologies of nasal apertures throughout the gnathostomes  The
arguments which Aliis presents are complex. nevertheless it appears that most of hus
proposed nasal aperture homeiogies are doubtful iMiles and Young. 1877 146- 147
For this reason | have not attempted to place my interpretation of cyprind oromandbular
morphology in the context of Allis’'s system  Anson {1929 seems to have based his
interpretations of the morpnology of “hips and iabiel vil of vertebrates on the concepts
of Allis 11917:  According to Anson (1829p 358 fig 3
‘the upper lip i carp {Cyprinust s developed at a point anterior to that where the

premaxillary teeth should erupt and the lower lip 15 prasented as a thick rounded
and somewhat everted margin to the aw.’
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Mhere are dif ficulties however f one usas s concept 1o mterprat the complex bp
toids seen n mbm‘w cyprorads . Minzenmay (19331 gives & parbhouiarly detaled and wide
canging survey of the gross !Yw(,nz)h(’s!(‘xg),‘ and Mistology of the o omanditular region m

cyporuds | have used many of the morphaodogeal poncpias postulated by Mozenmay

R Y
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EXterna; Morpholbgy
1. Rostral Fold, Rostral Fiap, or Rhinal Lobe

A'rostral fold ('rostral kappe” of Mmzenmay,. 1833} is present in all cyprlnlds
. although |t vanes considerably in its degree of development In Barbinae lt is usually a -
s»mple transverse crease in the flesh overlymg the maxillary bones. in Tylognathnm it
extends ventrally from the tip of the snout to partially overlae the premaxillary bones. In
Garrini the rostral fold is incrassate and down-grown so that it.completely overlies the
upper lip and premaxillary bones. Matthes (1963:16)-mistook the rostral fold for the
upoer lip, when he stated that "a rostral flap is absent or but poorly developed” in Garra -
(see item three for definition of upper lip which is fudimeniary in Garra). In L'abexinivthe

fold may be down grown but it always tends*to be skinny; in Labeo durmg early ontogeny

- the foid undergoes lateral detachment to form a rostral flap, but in Osteochilus it is

J

similar to those found in Tylognathini.

In Barblnae and Tylognathini and in the majority of Labeml the ventral margin of
the rostral fold is straight—edged wh;le in Garrini and in some Labeo the ventral margin is
indented. ' | ) .

"In Barbinae the anterior féice of the rost}’al fold is often free of keratinizféd—
epldermal tubercles whereas in all tribes of Labeinae, conical or -acanthoid tubercles are
' usually present oThe outer face of the rostral fold is free of macroscopic papillae in
. Barbinae, Tylognath:nl, and Labemae. In Garrini, macroscopi‘c._ granuloid papillae form a
band along the invecked margin. In £pal/zeorhynchos and Garra the band is pronounced.
Granuloid papnllae may be lightly keratinized in Garra and bear micro—spines (see
Hora, 1922 Rauther 1928 Saxena,S.1959, 1960).

The inner face of the rostral fold (where developed) is smooth in Baroinae,
Tylognathini, and Labeini whereas in some Garrini (Garra) the inner ventral border may be

fluted more or ‘less transversely. There is no muscularis‘layer in the rostral fold (Saxena,
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S. 1959). The rhinal furrow is a groove.which, on each side c;f the hééd; marks off the
lateral boundary to the rostral fold (or flap). it is deeply incised in some Tylognathihi,
Labeini and , Gérrini. In Epa/zeorﬁynchos, there is a hollow depression on each side of
the antero-lateral aspect of the snout.' This hollow is placed just in front of the anterior
. margin of the ‘underlying lacrymal bone and just behind the base of the anterior bngel.
- Each of these hollows contains a tuber cliate "rhinal lobe” (see Smith, 1945;
Alfred, 1971). Each lobe fits closely into its hollow and is par';ially concealed.” A rhinal
lobe lifted clear of the hollow that contains it has the appearance of a sturdy barbel and
is very distinctive. There are very small epidermal tubercles scattered over the anterior
{exposed) surface of each lobe, and a single large ancylate tubercle may be developed
on the tip. If this terminal tubercle is absent a pore-like tubercie scar remains, which
~ . could convey the misleading impressioh that‘ltpe rhinal lobe .Has a central fis‘tula
Histo'logical sectioning shows, however, that the tip contains a pit formed by invaginatioq
of the- epldermns into the underlymg connective tissue of the dermis. This pitis of a

type commonly assoc:lated with the generation of larger forms of tubercle (Reid, 1978).

2. Anterior Barbels

Bérbels {anterior and posterior pairs) are present 2 1-27 days after hatching in
Labeo cal basu, L. gonius, and L. rahita (Mookerjee, 1945). Chakrabarty‘& Murty (1972)
found barbels to be well developed in 15 dayvoyld specimens of L; fohita and Cirrhinus.

‘The length of the anterior barbels varies interspecifically in both Barbinae and
Labeinae. In adult Barbus bynni, for example, the anterior barbel length is an average of
4 % of SL whereas in adult 5. microbarbia the anterior barbels are rudiméﬁtary (Banister,
1973). In many épecies of Labeo the anterior barbels are well developed in juveniles but
become rfudimentafy or absent in adults (see numerous examples in Hora & Niara, 1942;
Banarescu, 1972: 265). In all Osteochi/us, anterior barbels are well developed in both
juveniles and adults, although the ratio of barbe! length to standard length is greater in

juveniles than in adults.
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in most barbme and labeine species the barbels are pigmented so that they
~appear as dark as or considerably darker than the skin of the adjacent snout.

_ The antenor barbels are supplied on each s:de by conspicuous nerve tracts
trevealed in dissection). This tract is a subdivision of the superior maxillary l:a'mus of the
trigeminal nerve.(V) {Krawarik & Suss, 1936; Dorier & Bellon, 185 1/5_2). Each nerve tract

passes to the barbel via a fQramen situated just above an anterior process of the \ |
maxillary bone (Fig 35-37). ‘

The position of the barbels on the snout varies considerably between specues of
both Barbinae and Labemae This variability is partnally due to the differences in the
relatldnshlp between the ros_tral fold and underlying maxillary bones. The following
types of inseftions cah be re::ognized {terms used by heid, 1978).

i). Sub-rostral barbels which ‘originate below the ro'_strél fold and which lie
~ exposed on each side of the snout with (in life) their tips directed posterove‘ntrallyl eg.,
Barbus, Labeobarbus, Cirrhinus, and Ostéochilus. \ |

ii). Antero—rostrel barbels which grow out through and project forward from the
{down grown) rostal fold (e.g. Garra and Eba/zeorhynchos)

iiil. Letero-r'ostal barbels inserted on the ventro-lateral face of the rostral flap

. le.g., L. chrysophekadian, L. nigripinnis, and L. umbratus, etc).
ivl. Antero-rhinal barbels inserted anterodorsally in the rhinal furrow (ejg.f',jl_.

cubie and L. forskali) .
Raffin—Peyloz (1855) gives a historical review of bthe study of cyprinid barbel -
histology (See also Sato, 1937; Von Lukowics, 1966; Hoda and Tsukahara, ‘197 1: 427,
fig17,18). In transverse section the berbels (anterior and posterior) show adermal core'
o-ccupied by nerve bundles and blood vessels, a ‘middie zone'.of pigment cells ‘and -
fibreblasts {associated with an inner longtitudinal and outer circula.r layer of collagen),
and a 'peripheral zoine’ of e‘trati'fied epithelium (associated with taste buds and a variable
number of mucus cglls). Hoda and Tsukahara (197 1:480) note that in Cyprinus, et least,

the taste buds are of three types (i.e., with buds which are protruded, truncated, or

depressed). Tandon & Arora (1970) find taste buds to be absent from the barbels of
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Labeo dero (=Tylognathus dero). In cyprinids, unlike siluroids , the dermal core has no
cartilaginouys .rod (Sato, 1937) or muscularis layer (although the muscularis layer has been
reported in Gabio-by Raffin-Peylos, 1955). Siluroids may have in addition an external
retractor tentaculi muscle associated with the barbels (von Lucowics, 1966). |

H S

3. Upper Labial Fold {Upper Lip) .~

The upper labial fold occurs in all species of Lab.einee but not in Barbinae. The
fold is a skinny crease of tissue formed beneath the‘rostral folo and dorsat to the edge
of\ the upper jaw. The fold is not well developed in Barbichthys and Ty/ognathus buf it
is easily seen in Cirrhinus and Labiobarbus. -

| In Osteochilus and Labeo the fold is variebly hybertroohied and.a separate inner
and outer region can be distingeished' the outer region“‘ comprises a palisade of more or
Iess sub- comcal papillae. Lip papillae are developed in three week—old larvae of Labeo
gonius (Ahmad, 1944) and in 15 day old L. rohita and - /rrh/nus mr/ga/a (Chakrabarty &
Murty, 1972). In at least Labeo .and C/rrh/nus fme nervfe fibres supply papillar taste buds
'(Sarbahl 1939:p98; Girgis, 1952:p335; Seghal 1965: p265 Fig.3).. Seghal & Salaria (1970)
found the density of taste buds to be 8-12 p\er square millimetre in this reglon in
Cirrhinus while Moitra & Sinha (1972,Fig. 1,2) record paplllar taste bud densities of
36-40 per square mulhmetre in the same species.

Papillae are best developed medlally and in Osteochilus they may be r'eplaced
laterally by a fringe of skinny projections (fimbriae) with a large number of taste buds
present {see fig. 44,46). In some soecies of Labeo, papillae are absent { e.g. L. coubie,
and L. forskali). |

The inner region has an expanded surface which is only clearly visible.in ventral .
view. This surface has a series of confluent ridges (termed c_ostae‘or transverse plicae
by Boulenger, 1909:p30.1, and by Matthes, 1963) which radiate from the median plane.
These ridges are crenulated in Labeo.\." in some soeciee, (L. fimbriatus and L. niloticus)
these costae are coarsely crenulated — each crenolation being “elightly covered with

keratin. In the other species (L. coubie and L. forskal/ /), the costate surface is extensive

»
'
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and the costae are finely crenulated (Reid:1979). In the Osteochilus m/crocepha/u.ﬂ
0. waanderS/W O. triporus groups the costae are long, slender, and divided into two
parts with the anterior part consisting of smooth epithelium and taste buds and the
posterior\part consisting of unicellular keratinized projections called unculi (see fig. 48).
In another group, O. hasse/ti and rme/anop/eura, the costae are short and bmound—shaped
and the taste buds and unculi are /mixed'pn the top of the costae (see fig. 45 and fig. 47).
Matthes (1963:16) misinterpreted the rostral fold of Garra as the homologue of
~ the "fringed upper lip" in Labeo. In Garrinl‘the upper labial fold is only conspicuous in
juveniles (e.g, it is well-developed 5 days after hatching in Garra cey/onenS/s Jones
1941 my observation of Crossocheilus was snmllar ) and rudlmendary in adults In early
ontogany itis a sklnny fold with a variably developed scalloped ventral margm but this
tissue never becomes enlarged (as in Labeo and Osteochf/us) and it regresses with age
(Hora 1921, p643; Rauther 1828,p68,74; Minzenmay, 1.933,fig.36)."l'his reduction is

accomparlied by a hypertrophy and downgrowth of the rostral fold éo that in adults the -

upper labial fold is entirely or aimost entirely covered.

4. Upper Jaw and Callus Sheath/(Figl 42,49)

In Barbinae and Labeinae the edge of the upper jaw is a curve’d fleshy ridge and
is supported by the anteroventral edge of the underlymg premaxillary bones. In Barbus
each premaxillary has a mesial ascending pedicel (Mathes, 1963: 20) but in Var/carh/nus
Garra, and Labeo this is poorly developed.» In Labeinae the premaxxlla have a loose »
median .aymphysis which sandwiches a thin pad of fibro—cartilage (Girgis, 1952a, fig.5a).
'The upper jaw has an overall(beak —Ilke appearance in Labeini and Garrini whereas in
Barbinae and Tylognathini the cqntours are softened by a hypertrophy of the corium
(dermis and epidermis) (See Matthes, 1963 pl 9a Banister, 1973,fig.78)."

In Labeini and Garrini the beak like appearance and texture is enhanced by the .
presence of a callus layer of keratin Wthh forms a deciduous sheath over the epidermis
{Minzenmay, 1933, fig 43; Glrgus 1952b 335 336, ﬁg 7). The keratin layer is thickened
along the cuttmg edge of the jaw (flg 49).

=



Fig. 42
Ventral view of mouth rgegion (a) Osteochilus, (b) primitive Labeo ..
( brb 1 = rostral barb 1, r.fd = rostrairfold,‘u.l.f = upper labial fold,

u.j = upper jaw,vmx v = maxillary valve,\l.j =" lower jaw, 1.1.f = lower

labial fold, lca = lacuna(pit or hollow), brb 2 = maxillary barbel)

*



Fig. 43~

Fig. 44

1 mm \
Primitive condition of 1ip costae on the upper lip (labia%
fold) and trilobed papillae on the outer region of lower
labial fold (Osteochilus microcephalus, NIFI uncatalogued,

53.5 mm SL).

. 400um
Advance type of lip costae in Osteochilus that live in
fast moving water habitat (0. waandersi, NIFI uncat-.

alogued, 150 mm SL). - S
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Fig. 45 The lip costae in the intermediate state (Osteochilus

hasselti, NIFI uncatalogued, 116.8 mm SL).

200um

Fig. 46 Lip costae on the ventral side of the upper labial fold
of Osteochilus Eg;gggggig, shows the taste buds on top.

(NIFL uncatalogued, 57.2 mm SL)

e,
ol <

it
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Fig. 47 Advanced‘condition of 1ip costae of Osteochilus which live

in still or slow moving water habitat (0. TEliﬂQEl?EEé»

NIFI uncatalogued, 141.9 mm SL).

. A0um

Fig. 48  Unicellular unculi on the costae of the uppef labial fold

in QOsteochilus sarawakensis. (FMNH 68532, 83.4mm SL).



Fig.

49 Microstructure of the

Osteochilus spilurus

callus sheath on the upper jaw of

(KCTR 76-42, 47 mm SL).

99
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5. Maxillary Valve (Fig. 42)

This guards the entrance to the buccopharynx. It is a diaphragm which extends
out from along the base of the inner edge of the jaw. The maxillary valve is moderately
well-developed in Barbinae. The morphology and histology of the maxillary valve is more
or less uniform throughout the cyprinids (Mitchell, 1904; Girgis, 1952b; Kapoor, 1856;
Saxéna,D.,1959; Das & Subla, 1964, Hoda & Tsukahara, 197 1,fig.22 ,27). The valve
contains a high proportion of elastic connective tissue and the outer face often has soft
globose papillae which contain numerous taste buds {there is no corresponding

mandibular valve in Labeinae & Barbinae except in Bari/ius (Rasborinae).

6. Mouth Opening

The mouth opening in most Barbinae is sub—terminal to ventral whereas in most
Labeinae it is ventral (inferior). In Labeinae there is, during early ontogeny, a ventral shift
i.n the position of the rictus (Jones, 194 1(Garra); Ahmad, 1944(L. gonius);
Mookerjee, 1945:401-402 (L. calbasu, L. gonius, L. rohita); Fryer & Whitehead, 1959 (L.

victorianus)).

7. Lower Jaw and Callus Sheath

In Barbinae and Labeinae the transverse fleshy ridge of the lower jaw is a
relatively smooth rim, supported by the.anterior edge of the underlying dentary bones.
The shape of the leading edge of the dentary varies considerably within both Labeinae
and Barbinae and consequently there is variation in the external form of the lower jaw.
In most Barbinae and Tylognathini each dentary is, in dorsal aspect, essentially
hook—shaped (fig. 38). There is an ascending (coronoid’} process placed
dorsoposteriorly in Barbinae (see also Ramaswami, 1955,fig 15; Matthes, 1963 ,p! L 7
cénteriorly in Tylognathini and Garrini {fig. 38) (seé also Ramawami, 1952 fig

dors

11,12), and incorporated in the head of the club Ashaped dentary in Labeo (fig.-39)(see
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also Sarbaty, 1932 tig 19, Girgis, 19%2a fig 6, Ramaswarmi. 1952, tig 16, Greenwood
and Jubb. 1967, fig 9) Osteochi/us and Lobocheiius (fig 40,4 1) This latter
development gives the pre-coronoid arm a club-like appearance

in some Barbinae the contours of the lower jaw. as mn the upper jaw. are
softened by a thickening of the corium layer (derris & epidermis) In many Barbus
species this jaw tissue can be grossly hypertrophied and extended postero-ventrally
le.g. Barbus tor and B. putitora (Asia); 8. bynni, B. oxyrhynchus, and B. intermedius
(Africa)) (See Matthes, 1963, plSa; Banister, 1973, fig 78). In Cirrhinus and Labeobar bus
the corium is not fleshy and the dorsally directed symphysial process 1s visible
superficially.

In some Barbinae and in most Labeinae a callus layer of keratin forms a sheath
over the corium. Earlier workers erroneously suggested that the sheath was
cartilaginous (Mathias, 1920). In Labeinae, the sheath is deciduous. Salvaraj etal {1972)
found the sheath to be present in Labeo boggot of 25 mmSL. The keratin layer s
thickened along the édge of the lower jaw, which giving the characteristic chisel-like

jaw of Osteochil/us, Labeo, Lobocheilus, and Garra etc.

8. Lower Labial Fold

This occurs in Labeinae but not in Barbinae except for Pro/abeo. The fold is in a
thin crease formed behind the leading edge of the lower jaw. The simple condition is
seen in adult Cirrhinus and Labeobarbus. In Ty/ognathus and Barbichthys the fold curves
along and partially covers the outer face of the lower jaw. In Ty/ognathus, course
papillae afe scattered along the inner edge of the fold. In Garrini the lower fold (as is
the case with the upper fold, see under 3)is regressed in adults (Matthes, 1963). In
Lobocheilus the lower fold hypertrophies forming a movable superficial part consisting
of a thick fleshy pad which completely covers the lower jaw.

In adult Osteochi/us and Labeo the upper and lower folds are continuous af the
corners of the mouth and form a sucker-like ring. The lower fold (as is the case with

the upper fold, see under 3) has an outer and inner region. In species of Osteochilus



A0

wndin some species of Laleo the outer region comprises a madian clustar of
conspicuous tr-lobed papitlas  in the majonity of Osteact lus the try lobed form s
generally precise and each papillae may also have a light cover mg of keratin (hg 42 43
In Labeo the tri fobed form is wregular or ragged and the papiiae arg tieshy
Conspecuous trr-lobed papdiae are tound in certam Asiatic species ot Labeo eg
fronbriatus and L ariza) but not in any African labeo Reid 197 8)

In Osteochi/us, the mner region consists of a group of single lobed papilae
medially and transverse costae laterally which are a continuation of the upper labsal fold
Costae and papillae at this ragion are also covered by the keratinized unculi and taste

buds as in the upper labial foid (fig 44.45)

8 Post-mandibular region

In both Barbinae and Labeinae there are lateral hollows (lacunae. the term used by
Reid. 1978) behind the jaws In Barbinae Tylognathini, and Garrini the lacunae are shallow
while in Labeinae they may be cavernous. In species of both Ostecchi/us and Labec there
are medially directed extensions but only in Labeo do they meet in the midiine to form a
continuous transverse sulcus. In Barbinae there are no medially directed extensions
although in some Cases a transverse crease is formed behind the hypertrophied and
posteroventrally reflexed corium of the lower jaw A distinction must be made here
between post—-mandibular and post-iabial forms. in Barbinae, the lacunae and the
transverse crease where it occurs) are immediately behind the jaw whereas in Labeinae
the lacunae (and transverse sulcus where it occurs) form immediately behind the lower

labial fold.

10. Posterior Barbels

The length of the paired posterior barbels varies interspecifically in both Barbinae
and Labeinae. In most cases the posterior barbels are longer than the anterior bar'bels
but in Garrini the converse is sometimes true. Although posterior barbels can be

rudimentary they are rarely absent (unlike the anterior barbeis) The ratio of barbel iength
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to standard length s greater in juvendes than in adults

Barbels are supphed (on sach side) by a CONSpICuUoUs Nnerve ract which s a
subdivision of the mandibular branch of the trigeminal nerve (Red 1979 The position ot
the barbels varies consider ably between species of both Barbinae and { abenae

in Barbinae the barbels orgmate from pest mandibular lateral lacunae (see under
3 and he exposed on each side of the head with (in life) the tup directed
posteroventrally A simiar condition s seen i (Cirrfnus and Labeabar bus but n
Osteockrjus and Lahec the barbels are at least partally hidden within the hollow of the
post-iabeal fateral lacunae with ther tips drrected more or less ventrally or
antaroventrally un some (abeo!

in Barbinae Tylognathini and Labem there 1s a distint gap between the barbels
and the rostral fold In Gar-ini however the barbels on each side are closely associated
with the ventrai posterolateral margin of the downgrown rostral foid barbels in this
position are separated from the raegressed lower labial fold an comtrast to the condition

in Labeimae!
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INTERNAL ORO-MANDIBULAR MORPHOLOGY
| Majumda & Saxena (196 1) classify the buccopharyngeal roof of Labeo dero
- . %5{ N .
(=Tylognathus dero) into several zones. | have adopted a modified, abbreviated form of

their classification.
Buccopharyngeal Roof

11. Vomero-palatine organ and associated structures

The yomero-—palatinebrgan together with as,§ociated structures ? are referred to
as a vomeré—palatine organ. The first published ’drescription and figure of this organ is
by Steindachher (]870:56/2," pl7.fig 1a) in. African species Labeo coubie. Since then this -
structufe has been noted .in othef African and Asian Labeinae (BOuIe»n'gver, 18907:p161;
Majumdar, 1852, fig b, Majumdar and Saxena, 1961, fig. 2; Girgis, 1952a, fig |; 1952,b'
fig I Matthes, 1963, :pl.ila). The above authors did not try to assess the systemétic ®)
~ significance of the‘vomero.—palatine orggh. Reid (1978) considered in his descriptive
accounts those accounts pf the organwhich he considered to be of systematic
importance. -

The vomero—palatine organ is situated on.«thé buécopharyngeal roof in Labeinag
but not in other groups. This organ lies in a navicular depression of buccal tissue | >

. AN
covering the ventral surface of the vomer (anteriorly), the parasphenoid bone

ey

(posteriorly) and the métapterygoid bones (laterally). This region of the buccopharynx is
innervated by fine anastomoses of the facial (Vi) glossophary.ngeal‘(lX), and Vag%gi(X)
nerves (Krawarik and Suss, 1936; Dorier and Bellon, 1951/52; Ping.et al, 1959;
Edwards, 1930; Kappers et al.(1969). The elements of the'vomero-palatine organ vary
ontogenetically both within and between species, but in adults it is essentially formed

from a paired,lqngtifudinal series of oveflapping transverse fleshy folds (lamellae). Each

! Synonyms of this structure are as follows: "doppeihe von hautingen querfalton,” -
Steindachner, 1870; "group of large papillae,” Boulenger, 1907; "Comb~shaped plate,”
Majumdar, 1952; "Comb plate region,” Majumda & Saxena, 196 1; "Lamellar organ of
palate,” Girgis , 1952a,1952b; vomero-palatine organ,” Mathes, 1963.
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lamellar, whfch has a hook—shaped {unciform) tip and bluntly serrated posterior margin,
hangs freely from the roof of thé mouth into ‘the buccal cavity. The anterior and
posterior Iafﬁellae are generally small or rudimentary in comparison with 6thers.
Steindachner (1870;562) has corﬁpared the overall disposition of Iaméllae to the form of
t‘he;cephalic disc.in the shark sucker (Echengis) and I'agree with this analogy. In Labeini
there are 5-—9 {the majority have 7) perfectly formed lamellar pairs (fig. 50). in
‘Tylognathini, the lamellar pairs ﬁormally are fewer ( 4 or 5) and thé individual lamellae are
- larger and fleshier. In Garrini there are , at least in éarly ontogeny, 5-9 (majority have 7)
lamellar pairs but in adults of Garra and Sermilabeo the ofgan is regressed. A similar
regressio‘n takes place in somes pecies of Labeo a_nd there is complete regression in
Osteochilus. In Barbinae the tissue of the buccopharyngeal roof consists of a series of
fine longtitudinal wrinkles (Mathes,. 1963, pls6b;10) in contrast to the regressed
" vomero—palatine organ consisting of an ovoid patch of smooth or feeble~transverse
corrugations found in adult Labeinae. |
The particular' arrangement and form of lamellae varies between taxa.

Histologically, the lamellae are rich in mucous cells while taste buds are relatively few in
number. A few muscle fibres run into the lamellar submucosa (Majumda, 1952, fig 3;.
Majumda & Sakena, 1961, fig 3; Girgis, 1952b, fig 5,6; Matthes, 1963.p! Ba; Sarbahi,
1839, fig 7; Sehgal, 1965; fig 4)

PR
’

The antero-lateral aspect of the tissue lining the buccal cavity is, in the region
'overlying the vehfral su;face of the palatine bones, formed into two longtitudinal ridges.
These ridges may be developed anteriorly as membranous fq!ds. Anterior membranous
folds are particutarly well developed ip Tylognathini. In Tylognathini and in some Labaeini,
there are lateral lamellae hanging from the longitudinal ridges. In Osteochilus, the
longitudinal ridges are well developed but the lateral lamellae are present in only a few
species (e.g. 0.'waanders/). Histologically,‘ the epithelium of the longtitudinal ridge
resembles that of the lamellar ‘but the submuéqsa contains many striated muscle fibres

{(Majumdar and Saxena, 1961, fig.4).
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The posterior part of the central depression (which contains the lamellae) forms a
raised border between the buccal cavity and the pharynx, but ihis is not well developed
in the mid-line. The raised border is , on each side, formed as é Y-shaped peak, with

_the tail of the 'Y’ pointing anter;orly {fig. BO). Hi_stologicélly, the epithelium covering the

raised border is similar to that of the lateral ridges but taste buds are more numerous

-

»

(Majumda and Saxena, 1961, fig 4; Moitra and Sinha, 1972).

12. Dorsal Pharyngeal Cushion (refer to Fig. 50)

The tissue covering the roof of the anterior pharynx has the overail appearance
of a bilobed fleshy cushion. This cushion underlies the ventral surfacé of the prootic
bones { medially) and the exoccipital bones (antero—léterally). The anterior pharynx has
numerous papillae scattered over it, these may be globose or vermiform (0.5-1 mm.
long). These papillae, the tip‘s of which are directed postefiorly, grade into the smaller,
and more numerous globose papillae of the posterior pharynx. |

Histologically, papillae epithelium is poor in mucous cells and rich in taste buds
compared to elsewhere on the bucco—pharyngeal roof ( Girgis, ‘1952b; fig 8; Majumda,
1952 fig.4, 5; Majumda and saxena, fig 5, 6; Sarbahi, 1939, fig 8; Sehgal, 1965, ‘fig.~5).
This high number of taste buds iﬁ C;ypfini;js is associated vrvith‘a hypertrophy of the
visceral afferent roots of the glossopharyngeal and‘vagus nerves ( Kap'pers et al, 1960).
Okada & Kubota (1956) have found three distinct types oAf taste buds in thé -
buccopharynx of Carassius. Of these, type Il is extremely abundant (1300-2000 per
‘square millifnetre) on, and largely restricted to, the pharyngeal cushion. This is in |
contrast to type Il which is‘ f'o.und 'oﬁ the sides of the buééopharynx and on the inner
surface of opercular, andn type | which is widely distribAute’d, but at low density,

&

thrroughbut the buccal cavity.

13. Pharyngeal Pad Region and Underlying Bones (refer to fig. 50)
The pharyngeal pad, which is characteristic of cyprinids, is placed e

dorso—posteriorly in the pharynx: It is a deciduous disc of corrugated, horny tissue (see
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Girgis, 1952b, fig. 1) which can be partnally calcified in large species of Barbus and
Varicorhinus (Matthes, 1963) Gratzunow (1900)and Horda and Tsukahara
(1971 p444 fig. .26) give accounts of the pharyngeal pad histology. The pad is formed
largely from cornified epithelium and dense connectlve tissue which.interosculates with
dermal paplllae Taste buds somet:mes occur beneath (dorsal to) the keratinized layer.The
pad underlies the ventral surface of the ovoid mastncatory plate of the basioccipital _
bone. Exammatlon of the cyprinid skeleton reveals that the masticatory plate is an ovoid
' platform. In Barbinae the ventral surface of this platform slopes dorsoanteriorly at an
angle of about 45 degrees to the horizontal basioccipital process. In Labeinae, however,
its ventral surface of platform is inclined ventroénteriorly and more or less horizontally
to the adjoining basioccipital process. The basioccipital in Barbeinae is also pointed

posteriorly but is broadly rounded in Labeinae (fig. 26)

14, Reléti'onship between the pseudobfanch and 1st epibranchial bone
Granel (1926,1927) giﬁes a general review of the gross morphology and

histolégy of the teleostean pseudbbranch. in Barbinae and Labeinae thé paired
pseudobranchiae are (in adults) glandular and embedded in the mucosa of the
anterolateral portion of the pharynx (see Granel, 1927; Matthes 1963). In Tylognathml
{but not in Barbinae) the pseudobranch lies a little in advance of a medially directed
ossified lamellate process extending from the anterior margin of the first epibranchial
| boné. In adult Labeinae the glandular pseudobranch lies in a cup shaped hollow formed

by a fretted extension of the lamelilate epibranchial process.

Buccopharyngeal floor (fig. 51) j
The gross morphology of buccbpharyngea! floor is illustrated in fig. 50, 51 The
tissue of the anterior (buccal) region has feeble transverse corrugations and has no

distinctive features.

15. Ventral,,?harypgéal Cushion refer to Fig. 51)
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This structure occurs in both Barbinae and Labeinae, and inclides the following

elements:
15.1. a median ridge of fleshy tissue extending from the chcal region (overlying

the basihyal bone) to a point overlying the antero~-ventral process ;"'of the pharyngeal

bones. According to Girgis (1952a, b) and Bali (1956) this ridge us supported by an
i
]

{

unpaired cartilaginous rod. .

i
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15.2 a roughly deltoid area of transverse v-shaped corrugations; the point of
each V is directed posteriorly. Histologically, this tissue has a large number of mucous
cells and numerous taste\bhds (Bgii,1956; Girgis, 1952b, 339, fig 9b).

15.3 marginal bony rakers fringing the free edges of the deltoid area. These
" rakers correspond in number ar?d position with the COkrugations. Marginal rakers do not
differ histologically or in exterﬁal appearance from the rakers of the branchial arches

(Bali, 1956).

16. Branchial arches (Ceratobranchials) and gill rakers

The@érbinae and Labeinae there are five bony branchial arches. Branchial arches
1-4 bear functional gills arches, whereas each ceratobranchiél of the fifth arch forms a
pharyngeal bone. In Barbinae the gill rakers are, in génera!, ‘stubby and number fewer
than 20 pairs on each gill arch (Reid, 1979). In Labeinae the gill rakers are more
numerous and more closely set. 4

In Osteochilus the gili rakers vary between 28-70, in 'l.abéo the gill rakers are
exceedingly more numerous and in most species show a large numerical increase with
incfeasing standard length. The epiderr'ﬁala layer of the gill rakers contain taste buds and

mucous cells ( Girgis, 1952b:34 1; Matthes, 163:14; Kapoor, 1964).

17. Pharyngeal bones and teeth
in Barbinae and Labeinae the paired pharyngeal bones lie buried in-the mucosa,

sub—parallel to ceratobranchial bones 1-4. A description of musculature associated with
the cyp;-inid pharyngéal bones is given by Eastman (197 1), Matthes (1963), and Girgis
(1852a). The bones differ in shabe between Barbinae and Labeinae; they‘ are falciform in
Barbinae but triangular and plough shaped in Labeinae (Ramaswami, 1955; Girgis_,; 1952;
Matthes, 1963, and present observation). : ‘ g

: .In adult Labeinae the dental surface of the pharyngeal bone invariably haé three
rows of pharyngeal teeth (dental formula 2,4,5-5,4,2). These testh are, in cyprinids,

sequentially replaced several times during life (Evans & Duebler, 1955; Sarbahi, 1839;
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Matthes, 1863). In Labeinae, each perfectly formed tooth is obverse and the crown has
an océlusal surface in the form of a shallow uncinate spoon (Cirrhinus and Labiobarbus
differ from this general plan in having a notch in the mesial edges of some of the
crowns). ! The teeth are closely grouped together and aimost occlude the intervening
spaces and crowns, which form a common grinding surface, and they emerge in the
posterior pharynx close behind_the ventral 'pharyngeal cushic)an (fig. B 1).

In Barbinae the number of rows of pharyngeal teeth varies from one to three but
the majority have three rows and the most common dental formula is 2,3,5~5,3,2 (see
also Matthes, 1963; Greenwood & Jobb, 1967). The individual forﬁ:f these teeth is
not constant, and the overall dental pattern may vary both within and between spacies

(Ba'hister, 1973). in Barbinae the crowns are not as crowded as in Labeinae.

3Greenwood, 1972 has refered to Labeo fossil pharyngeal bones and teeth from the
Pliocene of Egypt). '
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A FUNCTIONAL INTERPRETATION OF THE OROMANDIBULAR QRGAN

Food and Feeding Habits of Labeinae ,

A large number of papers deal with this topic, e.g., Matthes, 1963; Kamal, 1964),
but they are not very detailed. The following papers are on the food and feeding habits
of Labeo. Asian. Ahmad, 1967; Sehgal, 1965a; Ahmad &Akhtar, 1967; Chacko
&Subramanian, 1949; Das & Moitra, 1963; African: Gauthier — Lievre, 1849, Corbett,
1861; Goorts et al, 196 1; Cadwalladr, 1965; Schoonbee, 1969; Kramer; 1973ab. -

The overall view from the literature and also my observations suggest that
labeine species are essentially aufwuchs feeders. Aufwuchs ié a major dietary
component for many barbine species (see Hora, 1940; Fryer, 1959; Matthes, 1963; -
Jubb, 1966). There is a confusing variety of definitions for aufwuchs in the literature.
Aufwuchsmis here broadly defined as: a mattér complex of algae (the major component),
microscopic animals, organic' detritus and inorganic iyter_ns which, in fresh water, forms a
slimy covering over the substrata, e.g. rocks, sand, and macrophytes. Especially
common in aufwuchs are species of blue green algae (e.g. Ca/othrix), which have their
filaments firmly attached to the subsfrafﬁm. According to Fryer (1959),‘_Ca/ot/7rix

‘species are analogods to trees in .a woodland community, the bottom is formed by loose -
filamentous and coccoid algae (Chlorophyceae), diatoms and euglenoids which grow
between bunches of Ca/othrix (Fryér, 1959; Bayly & Willi;m, 1973).

,, The microscopic animals which form a part of the aufwuchs are predominantly
protozoans, rotifers, and copepod crustaceans (Fryer, 1959; Bayly & Williams, 1873).
Crustaceans form Qp' to 40% of the diet of juvenile Labeo ca/basu, L. gonius, and L.
rohita but in‘adult specimens crustaceans (especially copepods).comprise less than 8%
of the diet with algag becoming increasingly important, particularty the unicellular formsr
(Mook;rjee, 1945; Das & Mohanty, 1966; Sinha & Moitra, 1915; Poromeswaren et
al,1974). A similar éhange in dietary pattern has been observed in juvenile Cirrhinus

(Moitra & Sinha, 1972) and in juvenile Garra (Jones, 194 1), which suggests that this
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phenomenon‘ may be general for labeinae species.

Aufwuchs can be categorized by the surface on which it occurs, such as ( the
terms used in Bayly- & Williams, 1973) .

i} epipelic — on mud or sand.

i) epilithic — on rock

iii) epiphytic - dn macrophytes.

iv) epizoic — on animal. .

The broad microfaunal and microfloral make—-up of aufwuchs is similar in
freshwaters eve;*ywhere (Bayly & Williams, 1873) but particular substrates determine thé
detailed composition of an aufwuchs community. "For instance, the algal.component of
epipelic and epizoic aufwuchs s least diverse while the microfauna is most diverse
(Bayly & Williams, 1973). Organic particles (silt) are always a conspicuous component of
aufwuchs even where this is epilithic or epiphytic (Fryer, 1959, and my own a
6bservations).

The following functional analysis of oromandbu}ar morphology (which concerns

the structures previously described), is made in the light of data discussed above.

1. Rostral Fold, Rostra Flap, and Rhinal L.obe

in Barbinae the rostral fold is rudimentary and serves no obvious function. The
down grown rostral fold seen.intabeinae may serve to protect the I'ess robust inner
folds of the lip tissue but it is not clear that it does this. In adult'Garrihi the
hypertrophied rostral fbjd is SO doWn grown that it covers the upper jaw and papillose
ventral border has become conterminous with the edge of the upper jaw. Here, the
disposition of granuloid papillae on the fold suggests ‘an aufwuchs rasping function, |
especially where the papillae are heavily keratinized. The fluted inner margin of the
rostral fold (seen in Garra) suggests a rasping and gripping function, Hora and Muker ji
(1936:p143— 144) note ‘that rheophilic Asiatic Garfa and Crossocheilus are aufwuchs
scrapers. Dﬁring the course of scraping they accumulate a bolus of aufwuchs béhind

the ventral margin of the rostral fold. Ingested boli pass through the gut in a bead~like
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series. Corbett (1961) states that " In its feeding behavior Garra johnsoni (Africa)
closely resembles Labeo, perhaps differing in eating more insects” and Mathes (1963}
makes similar observations for G. congoensis and G. dembeensis. Specimens of Garra
which | have kept in an aquarium clamp down tightly on hard substrates during the
course of feeding and it appears that the ventral margin of the rostrai fold forms the.
anterior rim of the adhesive disc. -
£palzeorhychos are the only Garrini that do not clamp down tightly onto the
substrate during feéding, ratr‘\er they skim over it with the rhinal lobe erect from their
sockets. Reid {1979) suggésted that erect rhinal lobes could function as hydrodynamic
stabilizers, and certainly there is no evidence to suggest that they serve a sensory

function.

2. Anterior and Posterior Barbels

It seems probable that the barbels of cyprinids serve as sensory probes when
feeding of f the substrate. Nevertheless it is remérkable that fishes with apparently
closely similar feeding habits differ markedly in the degree of barbel development and,
furthermore, it is difficult to believe that the stubby rudiments which represent anterior
and posterior barbels in adults of some species can serve a highly developed sensory
function. Gosline (1873:p 772) notes that " In Cyprinus, lowering of the mandible pulls
" the lateral end of the 'maxillary downward and forward, and>the maxillary barbel moves
with it” Observations in aquarium on Labeinae and Barbinae suggest that this mechanism
of barbel protrusion is widespread throughout cyprinids.

"The difference in barbel insertion within and between Labeinae and Barbinae may
be related to differences in feeding habits, e.g., when Epa/éeorhynchos feed, the
anterior barbels are held forward from the snout and contact the substrate a little in
front of the briskly moving fish. | have theimpressioh that the quélity of the' substrate
{including food) is bei}mg tested well in advance of the mouth. In cases where fishes
clamp down tightly on the substréte (Labeo, Osteochilus, and Garra) but where forward

progress is not brisk, the anterior barbels (where developed) contact the substrate
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immediately in front of the advancing mouth On the other hand Bar bus does not clamp
down tightly when feeding off the substrate, rather it grubs around within a
circumscribed area and moves forward In this case the anterior barbels contact tha
substrate on each side of the mouth

The different lengths of anterior and posterior barbels within and between
species of Barbinae and Labeinae may be correlated with the angle the fishes make with
the substrate during feeding. e g a fish holding its body, head down, at a 45 degree
angle to the horizontal c‘anv maintain substrate contact with relatively short anterior
barbels but requires relatively long posterior barbels (as in the majority of Osteochi/us)
Obviously rheophilic aufwuchs scrapers (e.g Garra) must, for hydrodynamical reasons,
remain relatively flush with the substrate during feeding and in this case there may be a
compensatory increase in anterior barbe! length and a corresponding decrease in

Il

posterior barbel length.

3. Upper Labial Fold

This is divided only in adults of Osteochi/us and Labeo. The outer palisade of
papillae appears, from the concentrated presence of taste buds, to be sensory whereas
the lightly keratinized costae of the inner surface apparently serve a scraping and
gripping function. It is Iikély that, where they are develobed, costae are of usg in
allowing the fish to adhere to boulders in swift water (Osteochi/us vittatus group,
O. waandersi group, and 0. .tr/'porus group). Rheophelic Labeo have finely crenulated
costae which may improve the gripping action. In the Osteochil/us hasse/ti and
0. melanopl/eura groups, which live in slow moving or still water habitats, the costae are
reduced to a round mound shape. Apart fromvthe adhesive properties of costae it
seems probable that they are also adaptive for scrapping up epilithic aufwuchs. | have
the impression that the more micrc;phytophagous {and rheophilic) the species, the more
finely ‘crenulated are the costae (see also the comment by Matthes, 1963: p11).
However, this notion is not based on any detailed dietary analysis. There is some

evidence that algal filaments in rapid water are more robust (Macann, 1974) and



therefore, they may be more resistant to scraping

it s probable that gripping and scrapng s m kfe passive 18 dependent on the
averall movement ot the fish or on jaw protrusion  The upper labial told does not
appear to be prehenside and there 1s no active muscle present (Howes. personal

comment!

4. Upper Jaw and Callus Sheath
Gosline (1973) states that " The cypriniform variations in jaw structure appear to

represent adaptations for feeding . * This fact cannot be denied The absence of
premaxillary teeth in cyprinids is, according to Gosline (1973 associated with the
"pipette system” of feeding common to ts group. but it is not clear that this is a valid
correlation In cyprinids the premaxillae are protusible (Fiebiger. 1931, Girgis, 1952a.
Matthes, 1963; Alexander, 1966.1867. Datta Munshi & Singh. 1966 Ballintijn et
al, 1872; Gosline. 1873: V'andewaHe, 1975 In labeine species the premaxillae are
rendered particularly mobile by an slongated medial extension of the ethmoid bone and
its linkage with the kinethmotd (rostrall. According to Girgis (1952ap314)

"Protrusion of the mouth {in Labeo} takes place by the contraction of the

geniohyoideus {=protactor hyoideill and starnohyoideus muscies. The kinethmoid
bone and sigmoid ligament allow, but finally check, the movement”

Alexander (1966) and Gosline (1973) consider opening of the m0uth and protrusion of
the jaw to be largely independent processes. They think that protrus»on of the
premaxillae can be useful in getting the mouth opening close to the food that is to be
sucked in (by negative pressure in the expanded oromandibular cavity) when the body is

at an angle to the substrate.

5. Maxillary Valve
The main function of the maxillary valve is evidently in preventing reflux of the

respiratory stream during expiration (Mitchell, 1904; Kapoor, 1956;:Das & Subra, 1964).
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Nevertheless, an accessory, sensory function is suggested by the presence of taste

buds in the soft globosé:papillae present on the outer face of the valve.

6. Modth Opening

The ﬁosifion of the mouth opening provides a crude indication of the degree to
. which a fish is associated with‘the.substrate when 'feeding. in those groups which are
. feédmg above (madwater) as well as on the substrate the mouth is terminal or
subterminal. In specnallzed Labemae whnch are aufwauchs feeders where a ciose contact'
is maintained with the” substrate the mouth is conspucuously ventral,

. |
7. Lower Jaw and Callus Sheath and Its Relationship to the Upper Jaw and Callus
Sheath ' | |

* Normally the lower jaw probably serves as a crude scrapmg device in both

Barbinae and Labeinae. In all Labeinae there is a keratinized cutting edge at the lower jaw.
In Tylognathus, Barb/chthys and Barbnnae the horny cutting edge to the Iower jaw is not
matched by a corresponding callus sheath to the upper jaw, and they are apparenﬂy used
for shovelling aufwuchs off hard surfaces.( e.g. see Matthes, 1963,p 19,23). Specimens
‘of Tylognathus, which I have kept in an aquarium, appear to use the mouth rather like a
bulldozer shovel when feeding of f epilithic aufwuchs. It appears that a shovelling action
‘effectivel.y detaches even. firmly attached algae, (e.g., Fryer (1959), examined 43
, sp?éimgns of Varicorhinus nyasensis and found that their guts contained mainly
Calothrix, plus fragments of macrophytes ancj arthropods).

'In Cirrhinus, Labiobarbus, Labeiﬁi, and Garrini the cutting edge of the lower jaw
is matched by a keratinized edge ‘o>f.the ﬁpper jaw. Thi§'>arra'rjgerhenf Sugge\'sts that,a |
during feeding a clipping rather than shovelling action is involved. With referénc.e to the
-epilithic aufwuchs scraper Labeo cylindricus, Fryer (19_59) considers that if the
opposing callus sheaths made close éontact with the rock. durir{g feeding there would be

a higH pércentag‘e of Calothrix (filamentous algas) in the gut. In fact, 'Fr):er (1959:p 189)

" found that in 64 specimens of L. éy/indricus examined (12—-34 cm SL) the gut contents
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were almost entirela Eomposed of loose aufwuchs and such fine detritus as tends to
accumuiate on rocks. Some gu‘ts did contain a small amount of Ca/othrix but mosf

. contained only loose aufwuchs and detritué ( have observed the same thing in the
majority of Osteochilus). | think it probablé that much of this loose material is detached : -
by the scraping action of the lip costae :(see under 3 and 8) and then sucked into the

" mouth by expansion of the oro—branchial chamber (see under 4). The preciée advantage .
| of the clipping action is perhabs that it is effective in chopbing up the algal mat. Mattheé
(1963).claims that some speciés of aufwuch§ scraping Labeo le.g. L. variegatus) select
' diatoms out from between algal filal;nents'dw;ing feeding, but he does not indicate how

this fact was ascertained.

8. Lower Labia! Fold and Its Relation to Upper Labial Fold

The cqarse truncated papillae on ‘the lower labial fold in Ty/ognathus éuggest a
crude scraping function. Hora & Muker ji (1936) note that Labeo dero (=Tylognathus
dero) feed by stone "licking” and that during feeding the lip is probably reflexed back
thus placing "spinate papillae” in close contact with the rock. This scraping function may-

be refined in Osteochilus and Labeo by the de?;‘:‘ dpment of'keratinized costaeAwhi'ch are

finely ¢ late; apart from improving scrapihé“"function, they may be of use for
adhering to _ou_lders in swift current. The median bunch of trilobed papillae séé’n in the
lower Iarbial\.fold of Osteochilus and Labeo species suggests a sensory function. in
some Osté'ochi/us‘ species, hbwever, these papillae are lightly keratinized.

The upper, and the lower labial folds in rheophilic, aufwuch scrapers (e.g. Labeo
forskalii, énd Osteochilus enneaporus etc) are often grossly hypertrophied and
sucker—like. Lotic or lentic, epipelic aufwuchs browsers (e.g. Labeo senega/enms and
Osteochilus hasselti etc) have relatuvely smaller and thinner labial folds.

8. Post-mandibular Region
The lateral hollows (iacunae) as well as housing the base to the posterior barbels

provide space for the accommodation of the posteroventral borders of the retracted
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pre'r-naxillafy and maxillary bones. In Labeini, the post-labial developmént of the medially
lacuhar extensions partially dissociates or separates the lower labial fold from the gular
region. In Labeo a transverse suléus {formed When lacunar extensions meet in the
mid-line) results in a relatively deep disjunction bétween the lower iabial folds forming,
together with the upper labial fold, a discrete, sucker—-like fleshy ring. The completeness
of the sealing edge may improve the adhesive properties of the labial fold - a.prdpérty
possibly enhancéd, in rheophilic sbecies, by the regression of the outer palisade of
conical papillae on the ‘uper labial fold as well as the median bunch of tri-lobe papillae
on the lower labial fold. In cases where the transvérse sulcus is deeply incised (e.g. in L.
coubie) the mouth is apparently rendered particularly profrusible and mobile; considerable
alterations in body/substrate angle caﬁ beieffected with0ui_ detaching the sucker from

the substrate. ' . N

10. Buccopharynx in general

' .The fesearcﬁes of severall authors( Sarbahi, 1939; Al Hussaini, 1949 ;
Majumdar, 1‘952; Majumdar & Saxena, 1961; Girgis, 1952a) indicate that the; buccopharynx
in adult cyprinids is distinguishablevinto the following: ‘ i

i) a mucus secreting buccalyregion (mucus cells comprise 80% of the entire
buccal coat in Labeo rohita according to Sabarhi, 1939,p.100) with a few scattered taste
buds (in Lgbeinag they are concentrated on epithelial r'idges, especially on the raised
border of the pharynx). .. '

ii). @ dorsal pharyngeal cushion which apparently secretes less mucus than the
buccal region, but is rich in gustatory cells, especially’ on the papiliae.

The morpho- plan of a mucus secretmg buccal region and a gustatory pharyngeal
region is a generalized character for teleosts (e.g see Kapoor&Evans 1975) and, in
cyprinids at least, thus is consistent with the idea of anterior bolus— formatlon coupled
with a postenor taste and sortmg system. Dorier&Bellon{1951/52) con5|der that one
main function of the dorsal pharyngeal cushion is gustatory(see also Hara, 197 1 and

Vasilevskaya&Paviov, 197 1): peristaltic movement of the dorsal pharyngeal cushion,also
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apparently aids in deglutition (Girgis, 1952a). Jara (1957,1963) and Matthes (1963) have
proposed a hypothesis that the dorsal and ventral pharyngeal cushions act together as a

~ press in preventing inflow of water to the gut

11. Vomero-palatine organ and associated structure

There aré three hypotheses associated with functions of this organ:

i). The Reép.iratory hypothesis of Majumdar(1‘952) and Majumdar&Saxena(1961)
suggests that the vomero—palatine organ, in conjunction with the papillae of the dorsal
pharyngeal cushion, provides an aceessory respirator»y surface. In.order to test this
hypothesis tt;es‘e authors conducted a series of respiratory experiments which, in my
* view, were ill conceived. The results obtained from these experiments do not support
the respiratory hypothesis. The only acceptable evidence for a respiratory function |
would be a demonstrated increase in pﬁysiological oxygen concentration in the blood of
the' effereht {as compafed to the afferent)’ capillaries of both lamella and papillae. To the
best of my knowledge experiments designed to test for such an increase\have’ not yet
 been conducted. It is not, therefore, possibie at present to confirm or deny the |
r’espiratory hypothesis. One pbint suggestive of a respiratory function .is that }clhe
vo'rﬁero-palating organ is greatly regressed in adults of labeine species which live in.
torrential and bresumably oxygen rich streams. It should‘ be notéd,, however, that there -
is no histological evidence tb show that lamellae or papil{aé are more richly vascularized
than the rest of the tissue roofing the buccopharynx. . ,

ii. The Sensory hyhothesis of Girgis(1952a) states that "The position and shape
| of the lamellar organ of the palate suggest some specialized sensory function”.

Nevertheless, Girgis finds the nerve endings in lamellar epithelium to be similar to those

in adjacent tissue rom this he concludes that a specialized sensory function is, after

all, improbable. A aini {1949) has described paired "palatine cushions” found in

b

Gobio just posterior to the maxillary valve. He réports an experiment where gravel
particies sucked in with the respiratory current are immediately réjected as soon as they

touch the ‘palatine cushions’. It dées not seem that the 'palatine cushions' of Gobio are

L {
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homologous with the vomero-palatine organ, nevertheless, it may be that th'ere'is some
functional correspondence between these structures.

iif). The Trophic hypothesis of Matthes(1963) states that "The regular form of
the (Zabeo) vomero—palatine organ suggests some specialized function in relation to,
feeding, however, no voluntary muscle being present, any ac;tive function is excluded”.
Matthes further suggests that the precise function might be in ‘passively mixing' small
. food particies (e.g. algal cells and fragments) with mucus (see also comm.ents in Kapoor
et. al.,b1 975; Kapoor&Evans, 1975). Matthes does not, 'however, clearly formulate this
" hypothesis and it is difficult to be éxactly sure of what he means. Reid(1978) states that
striated muscle fibres are pres‘ent in a longitudinal arrangement in the cyprinid
buccopharjyng.eal mucosa and t,heée fibres are probably respohsible for the systematic,
movements which have been observed passing over the buccopharyhgeal roof in freshly
killed fishes (Majumdar, 1952; see also Jara, 1957;1963; King, 1975). Lateral ridges, "
especially when developed anteriorly as membranous folds, are particularly rich in
striated muscle fibres (see also Sarbahi, 1939). 2”

Reid's hypothesis is (developed and restated from Matthes's original idea) that the
vomero-palatine organ is concerned in bolus—formation by the active co—-mixing of
precipitated mucus secretions with ingested pakticles {(food and sediment). Reid gives
the foliowing observatjons to support the general notion that the vomero~palatine organ
serves a trophic function, which agree with my obsérvations: ..

a. all cyprinids which have the organ are essentially microphagoué. Nevertheless,
the particular size of the particles which they ingest varies.i | )

b. epipelic aufwuchs browsers usualty have well developed vomero—palatine
organs (e.g. Labeo niloticus, Cirrhinus sp.). The size of silt particle ingested on medium
fine to course substrate§ is in the region of 0.125-1.0 mm. An exception fo this
* generalization-(a case where the vomero—pa/latine organ iso poorly developed) is found in
.Labeo rohita which probably ingests particles slightly coarser thén those taken by other
| ‘epipelic browsers (according to Das & Moitra, 1963, up to 1A1% of the diet of adult L.

rohita is made up of small benthonic crustaceans).
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c. in epilithic aufwuchs sérapers the vomero-palatine organ is, in the adult,
present in a relatively regressed condition. The irﬁpression from general oromandbular
morphology and from limited ecological data is that torrenticolous aufwuchs scrapers
. le.g., Labeo sorex, and many Garra species) are more microphagous than labeine species
which occur in less turbulent habitats (see also Matthes,1963,;5.1 1) . ltis interesting,
therefore, that adult specimens of torrenticolous labeine speciés ‘invariably have a
severely regressed vomero—palating organ whereas fishes from less turbulent and less
trophically restricted habitats do not usu‘ally show severe regression of .the organ.

It appears that the maximum development of the vorﬁero—palatine organ is seen
in fishes whose particle intake is neither too Iarée nor too small.

| Osteochi/us are microphagous and the majority are epilitic aufwuchs scrapers
living in turbulant habitats; the vomero—palatine orga\n is completely regressed in this
genus. In some species, longitudinai ridge’s and lateral papillae are devéloped but in

varying degrees (e.g., Osteochi/us microcephalus, O. waandersi, and 0. ingeri).

12. Pharyngéal mill .
It is evident fhlat the (dorsal) pharyngeal pad supported by the‘mastigatory plate
of the basioccipital bone provides a horny surface in opposition to thé grinding surface '
formed by the (ventral) pharyngeal teeth, According to Gratzionow(?éOO) the dermal
" papillae which are in contact with the pharyngeal pad serve to secure it in place during
the milling process. Hoda and Tsukahara(1971 .p.481-492) state: "An interesting fact
revealed in this study (of Cyprinus) is the finding of taste buds on the horny pad -thus
the pad may be consvdered not only masticatory but to a certam extent gustatory too".
(see also Gratmonow 1800 who .was surprised to fmd taste buds in the pharyngeal pad
of the goldflsh)
The functional significance of the number of pharyngeal tooth rows in cyprinids
remains a mystery. Greenwood & Jubb(1967) have pointed out that both barbine and
leusciscine genera are trophfc':ally varied yet the former group usually has triserial tooth

rows whereas the latter usually has biserial rows. By comparison it:does not seem that

- ©
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the labeine genera which invariably have triserial rows, are as trophicélly diverse as
barbine genera. For example, Matthes(1963,p3) finds that Barbus: "show a range of.
variation in feeding habits which appears out of proportion to tﬁe relatively minor
-differences in morphological features related to feeding.——One corolléry of this is that
it_s)members aré characteristically 'facultative ‘feedeirs", i.e. the species may have a very
distinct preferential diet under normal cirgumstances, but should these change, readily
adapt to another, which may be vefy different”. A possible case in Barbus of trophically
determined intraspecific ecophenotypic variation in pharyngeal bones and teeth has been
discussed by Banister(1973) and a similar case in Microgrex has been-discussed by
Goren etal.(1973). » , : o

The fact that the pharyngeal bones and teeth are remarkably uniform throughout
the Labeinae suggests that tﬁeir grinding function is essentially similar. | have the
irﬁpreésion frbm the form and arrangement of -the pharyngeal bone and teeth ‘in relation
to the férm and angle of inclination of the mastigatory plate, that in Labeinae the
pharyngeal grinding aétion is dir,ecte‘d relatively dorsally. Girgis(1952a) sugéests that
Labeo "di.ffers (from other cyprinids) in the fact thét the two sets of teeth work only
against the horny pad and not against each other”. Assum%g this to be true then it is
Jikely that a transmitted grinding force would blace" the basioccipital process in
mechanical upthrust again‘s‘t the anterior vertebrae (Weberian apparatus) —the dorsal Vaor‘fé :
being sandwiched betweaen fhem. l% Labeinae the basioccipital process is terete and the
channe!l for the dorsal aorta is at least partially roofed over by bone. These are
interpreted as devices which protect the dorsal aorta f;om being pinched when the
pharyngeal mill is in operation.

In Labeinae alone the neural complex of the Weberian apparatus makes direct
contact with the supraoccipital process (in other cyprinids this connection is normally
affected'by a ligamentous sheet Howes, 1§78). This development renders the Weberian
- apparatus more rigid and stable in the face of mechanical upthrust The upthrust action
of the pharyngeal mill might also tend to squash the pseudobranchs and this may be why

these are, on each side, enclosed by a bony extension from the first epibranchial bone.
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13. Gill rakers - ‘

Several authors suégest that in teleosts the array of gill rakers covering the
anterior face of the branchial basket acts as a sieve for ingested particles-food and
sediments —thereby shielding the gill lamellae (Girgis, 1852a; Kapoor, 1964; Frank, 1965).
Certainly in preserved specimens of labeine species it is not unusual to find that the
entire anterior face of the branchial basket is covered with particles of silt intermingled
~ with mucus and particulate organic matter.

Svardson (1970) found that in coregonid species the gill raker number is
positively correlated with increasing percentages of benthic food eaten and that the
‘spacing of the rakers is associated with the size of ingested par—tic\les. Frank {1965)
finds gill raker count to be highest in microphagous Ostariophysi {see also Kapoor,

' 1964).‘ The high number of closely spaced gill rakers seen in Labeinae correlates with
the fact that they are , in general, more micro‘phagous and benthically restricted tHanl
Barbinae. In Osteochilus waandersi and 0. enneaporos, apparently specialized epilithic
aufwuchs scrapers , the gill raker'qount is remarkably high.

In labeine species the gill rakers usually increase in number with increasing ‘
standard length and this‘ presumably maintains the mesh size of the sieve. The precise
number of gill rakers (for a size class) can differ m‘a':"ked\lly between sympatric siblings
e.g. Osteochilus triporus and/ O. intermedius; Labeo niloticus and L. horie); this
presumably reflects an interspecific dietary partition. Kafuku (1958) found that among
"local races” of Carassms those with longer intestines have higher gill raker counts. It .

would be mterestmg to see if this correlation holds true in labeine spec1es
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A PHYLETIC INTERPRETATION OF OROMANDIBULAR MORPHOLOGY

Matthes (1963) considers that the primitive cyprinoid feeding habit is
”fundamentaliy predaceous” , while Gosline (1973) suggests that “the cypriniform
.ancestor may have been a (small mouthed, weakly toothed) bottom feeding form—-~ thaf
ate primarily small benthic organisms.”, Howes (1978): states that "I take the contrary
view to these authors (Gosline & Mafthes) and maintain that it is the omnivores of the
respective cyprinid"'lineages which represent the primitive type.';.

An omnivore is nutritionally more generalised than either a herbivore or a
carnivore and in this respect | agree with Howes (1978). Nevertheless, | consider that, in
. the present context, ter‘ms such as 'herbivore/, 'carniQore' and ’o-mnivore,' aré of limited

application because:

i) there is in my opihion no rigorouys dietary analyses qurrently available for any

cyprinids in nature. .
ii) there arel more aspects to diet than broad c;ategor.ies of food ingested.
iii) in a phylogeny, the diet of an ancestor can only be inferred from the trophic
morphology of recent forms. Labeinae, for example, can be broadly categorized as
. aufwubhs feeders. | , ¢

Algae are a majbr constituen‘t of aufwuchs and in this sense labeine ‘species
might be regarded as herbivores (see Girgis, 1952a). Nevertheless, as indicated .
previously, aufwuchs is not simply an algal slime but rather a complex community with
both plant and animal components. In thé case of Labeinae, at least, | consider thaf, be it
plant or animal, the nature of food material-(e.g. particle size, shape, texture, digesﬁbility)‘
is a factor of prime importance when discussing trophic evolution {see also Moriarty et.
. al,1973) V

n Labeinae the ontogenetic shift from a diet rich in micro-crustacea to one with
‘an mcreased bulk of algal material could be regarded as evidence for a phyletic 7
- changeover from carnivore to herbivore or from food cjf one form to food of another

form — or both. However, because such arguments, as presently formulated, are not

based on morpholdgical homologies, it is difficult to see how théy could be tested.
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1 Rostral lobe, rostral fla‘b, rhinal lobe

The presence of a rudimentary rostral fold is widespread throughout the
cyprinids. In Labeinae the fold is downgrown and | consider this condition to be derived.
A relatively doanrown rostral fold is seen in some Barbinae (Prolabeo, and
A/dé/chthys) but, from the distribution of other charactérs, this is interpreted as a
parallelism. Labeo is unique in having a rostral flap. This cleérly is a phyletic derivative of
the rostral fold, evolved to accommodate an expansidh of the upper and lower labial
fold — certainly it forms in this way during early ontogeny. In both Labeini and Garrini the
ventral margin of the fold is indenvtedvbut the pattern of indentatién varies. The ifregula‘r
margin pattern in Labeiﬁae lespecially in Labeo) is apparently a phyletic regression from
the down grown pattern (seen in Garrini) congruent with the reflux of the rostral flap.
The granuloid papillae which form a ventral border to the outer face of the rostral fbid
(especially in Garra) are unique to Garrini. In Semi/abeo the keratinized studs which
cover most of the anterior face of the rostral fold have, it seems, evolved from
granuloid papillaé.' |

A rhinal lobe is on each side of the anterolateral aspect of the snout in
£ palzeorhynchos. Rhinal lobes when erected from their sockets apparently have a
specialized hydrodynamic role (Reﬂid 1979). | interpret the loboid region seen on each
"side of the tip of the snout in Crc;ssochei’/us (see Alfred, 197 1) as a primitive precursor
to th? rhinal Io'be condition. |
2. Anterior and posterior barbels

Gosline(1973) considers that the occurrence of barb‘els "in two of r;wofe groups
may merely repreéent an i-nherent cypriniform ability to develop the character under
certain conditions rather than a close relatibn_ship between fishes be‘aring the feature”.
Myer(1960) considers the presence or absence of barbeis to be a character of little
impdrtancé in discussions of cyprinid relationships and Gilbert and Bailey(1972) have
expressed a simiiar view in an extensive discussion entitled "barbels and their

significance in the classification of Cyprinidae”. Most of Gilbert and Bailey's discussion
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revolves around the concept of " g generic level character” and problems of "weighting"”
this character. Smith(1945), judging from his key, apparently assumed that barbels are
of no value as indicative of systematic relationship and he recognized many labeinae
genera with species showing more than one arrangement of barbels (e.g.. according to
Smith Osteochi/us may have two pairs of barbels, only anterio barbels, or only posterior
barbels). However, | belisve that those Iabéin_e species listed by qui'th as having:
~different sets of barbels are not congeneric (or that the barbels had been overlooked by
Smith). Although the. position and numbers of barbels may have littie significance for the
taxonomy of most cyprinids, | do not think that the reservations of Gilbert and Bailey
apply to the Labeinae; since the distribution of barbels in this group is quite stable at the
ge{neric level. There are ex‘ceptions in large ;nd wide—spread genera such as Labeo and
Cirrhinus which exhibit a wide variation of barbel arrangement, but they can be
explained in the evolutionary sénse.
Out—group comparisons indicate that the presence of two pairs of barbels is
primitive for both Barbinae ant! Labeinae (at least in species from both of these taxa the
anterior pair and to a lesser extent the posterior pair may regress during ontogeny and-"
- are sometimes lost altogether). The evolution of Labéinae, it seems, ihvélved a similar

prdcess of régression and loét of the barbels. It is evident from the distribution of

other oromandbular character; that regression and loss of barbeis has occurred

independently in Tylognathini, Labeini, and Garrini.
From o.ut—group comparisons it is clear that the primitive position for the J %
- anterior barbels is sub—rostral (as in Barbinae). The antero—ros‘tl;val barbels of Labeinae
are evidently derived from the sub-rostral condition. Latero—-rostral and antero—rhinal
barbels (Labeo) apparently represent, in order of increasing apo;ﬁorphy, a morphocline
from the anteré'—rostral condition. An exampie of these is seen in many Labeo species
complelxes {Reid, 1978). ‘ | |

From out-group comparisons it is evident that the primitive condition for

posterior barbels is for thém to be exposed on each side of the head. in Labeo and

Osteochilus the posterior barbels are at least partially hidden within a more or less
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cavernous post-labial lateral groove and this condition is synapomorphic (Reid, 1978 and
my observations). In Garrini the incorporation of posterior barbels in the ventral V
postero—lateral margin of the downgrown rostral fold appears to be a uniquely derived

feature.’

3. Upper labial fold

The upper labial fold is a derived feature which unites Labeinae. It is not seen in
" Barbinae (except as a parallelism in Pro/abeo) and is less developed in Tylognathini. In
Garrini the upper labial fold is always rudimentary and it regresses during ontogeny
(c‘o.ncomitant with a downgrowth and hypertrophy of the rostral fold} whereas in Labeini
the fold may be papilated at the rim and have outer and inner regions. Clearly this latter
cbndition is advanced. In Osteochilus and Labeo the outer region is primitively comprised
of a palisade of relatively conical papillae while the ihher region is formed as a costate
surface. The crenulations, seen only on the costae of Labeo are presumably derived
from a simple condition similar to that seen in Osteochilus. '

+he evolution of costae on the upper labial fold in Osteochi/us can be expressed
in two lines, in oraer of increasing apomorphy, as a morphocline: i) iﬁ the 0. waandersi
group, adépted for mountain stream habitat, the costae are énlarged and increased in
number. ii) in the 0. hasse/t/ and O. melanop/eura group, the cosfae are reduced to a

short, round, mound-shaped structure adapted for the less turbulent habitat.

4. Upper jaw and callus sheath

According to Matthes(1963), "Varicorhinus appears most closely related to
Barbus, though it shares some features with Labeo and especially with Garra. Only
further research can.determine whether characters like, for instance, the absence of
prerﬁaxillary pedicels, are indicative of any direct relationship with the latter two genera,
or only secondarily ahd independently acquired, as .is probably the case”. This idea of
Matthes can be réstated in two questions: i) Is Varicorninus more closely related to
Barbus than it is to Labeo or Garra, and ii) Is Labeo more closely related to Garra than it is

&
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to Varicorhinus?

To discuss question one is beyond the scope of this study but, in my opinion, the
answer to question two is in the affirmative. ! noted in an out—group comparison that
the absence or severe reduction of premaxillary pedicels is a derived character acquired
in Barbinae and Labeinae. Therefore, on the basis of this character, Varicorhinus cannot
be included in Labeinae, unlike Labeo and Garra which share uniquely labeine features.

The corium of the upper jaw is usually fleshy in Barbinae and Tylognathini but not
in Labeini or Garrini ~ in which taxa there is a’callus sheath over the corium. | believe
that the callus sQeath is a derived character which unites Garrini and Labeini. |

"
5. Maxillary valve

The presence of the maxillary valve is a shared primitive character for Barbinae
and Labeinae. The slight variation in the form of this vélve within and between these taxa
is not phyletically ‘significant in the present context {see Mitchell, 1904; Saxena,D., 1958,
oral valve in Labeo rohita; Das & Subla;1964, oral valve in L. dip/ostormus (=Tylognathus
diplostomus).

Mitchell (1S904) notés that many cyprinids lack a mandibular v’aNe and. it is absent
in most Barbinae and Labeinae. There is a mandibular valve in Bari/lius (Rasborinae) and
in thev labeine genus Barbichthys. | do not have sufficient data on the distribution of the
mandibular valve among other cyprinid taxa to fully discuss the phyletic significance of

this structure.

6. Mouth opening

The ventral (inferior) mouth opening of Labeinae is apparently derived from a
sub-terminal condition similar to that seen in Barbinae. During early ontogeny. tHere is, in,
labeine genera, a shift of the mouth opening. from a sub—terminal to a ventral position. In
the derived form of Osteobhi/us'the mouth position is secondary changing back tb a

terminal position in the O. me/anop/eura group.

'



k]
T

7 Lower jaw and callus sheath

The club-like dentary bone {with 1ts anteriorly situated coronoid process) of
Labeo, Osteochilus, and Lobocheilus has, it appears, evolved from a condition simiar to
the hook -shaped dentary seen in Barbinae and Tylognathuni  Crrrhinus and Labiobar bus
(Labeinae) have a median fleshy prominence wh:éh follows the contours of the
underlying dentary symphysis. The presence of a prominence in both of these genera is
apparently a synapomorphy. Barbichthys has a similar fleshy mental process, which
suggests that it may be related to Cirrhinus and Labeobarbus. A club-like pre-coronoid
arm to the dentary is also seen in Varicorhinus (Barbinae) but from the distribution of
other characters this is a parallelism. The corium to the lower jaw s not hypertrophied
in Labeinae in contrast to the conditian in many Barbinae.

A callus layer of keratin on the edge of the lower jaw is a character that is
widespread throughout the Cyprinidae and it occurs in some Barbinae {e.g. Barbus and
Varicorhinus) and in most Labeinae. It may waell be tha?t.his ‘'sector mouth’ condition is
apomorphic for higher cyprinids whieh would include Barbinae and Labeinae. Certainly,

on present evidence, it would be unwise to conclude that the presence of a sector

" mouth in species of Barninae and Labeinae is the result of a parallelism.

8. Lower labial fold

A lower labial fold is a derived character uniting Labeini and Garrini with
Tylognathini. This structure is not seer: in Barbinas. In Tylognathini and Garrini the lower
labial fold is rudimentary and in the latter tribe the lower fold.{like theh_}g?per fold)
regresses during ontogeny concomitant with a downgrowth of the ro:;ai fold and in
Garra and Semi/abeo there is ah elaboration of gular region tissue. | suggest that the
cirrhinine condition is primitive and that the garrine condition —being a secondary
regressibn from the primitive state- is derived. Itis pertinent at this point to quote
Hora(1921,p.643): "In aimost all the (Garra) species that occur in Persia, Syria, and Africa

the mental disc is less specialized and the true lips are usually present.”

x
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In Labeinae, by contrast, the lower labial fold may be hypertrophied (especially‘in
Osteochilus, Labeo, and Lobochei,/us)_and may have an outer and inner region (Osteoch/'/u.s”
. and Labeo) arld this is probably an advancedvbonditiqn. The median cluster of trilobed
papil'lae which comprises the outer region, is a feature unique to Osteochilus and Labeo.
The rudimentary trilobed papillae which occur in some species of African Labeo is
apparently a secondary regression of the well developed form seen in Osteochi /us and

in certam Asiatic Labeo {Reid,I978).

9. Post mandibular region
In Tylognathini and Garrini and in most Labeini the lower labial fold.interosculates
with the anterior gular region. In Labeo, alone, this connection is fully interrupted by

° . . C. 4 3 . .. -
transverse post—labial sulcus. | consider this arrangement to be a derived condition.

10. Von{ero-palatine organ —
All cyprinid taxa sharing a Vomerofpalatine organ seem to constitute a
monophylitic assemblage. All cyprinids considered to be labeine on other oromandbular

characters have (at least in early ontogeny} 4 cunspicuous vomero-palating organ of

)

essentially the same shape and his:ological struct.ire and occurring in the same position.
It is interesting to note that Orecu= mos (ifrical does riot have a vomero-palatine organ
and this fact strengthens Greerwood & Jubb's! 1867) argument that Oreodai mon is not
COngeneric with \éf’t{eq. Matthes 1963,p 141 stme‘s that Garra ... H"segms closest to
Varicorhinus " and further (p.31) "L <en though a Qenus ke Garra shows a number of
_ Labeo—lke characters, these are probably only due to convergent'evolu‘tion and its
closest affinities are quite definitely witi: fishes Ot the Barbus group.”| disagree. The
presénce of a vémekd—pala_tihe organ in Garra is, in my opinion, ‘str'ong evidencé fhat this
génus has a laBeine pedigree ‘

Because of msufflcnent data there is some difficulty in makmg a phyletic »
mterpretatlor of the elements which comprise the vomero- palatme organ. In Labemae

the number of perfectly formed lamellar pairs is commonly seven (varles from 5-9);
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examples of genera with seven pairs are C/ rrhinus, Labeo, and Crossocheilus which
suggests that this number may be a plesiomorphic‘ labeing condition. In Ty/ognathus, and
Barbichthys, however, there are four or.five Iamerlar pairs and individual lamella are
rather smooth. It might be argued, on the princrple of “sirr\ony, that ;his lower number '
is ahcestral to the seven(£ -9) arrangement  On the other hand orie might think that the
incrassate nature of 7 y/oghathus_and Barbichthys lamellae is deri\red.

*n rheophilicaufwuchs scraping Labeinae, the vomero—palatine organ is usually
rudimentary in adults, and Matthes(1963) considers that this represents a primitive
condition | do not share this view. It has been argued above that the degree of
development of the vomero—palatine organ is associated with the size of mgested
particles (focic} and sediment). Rheophilic aufwuchs scrapers apparently mgest very fine
~Jparticles and this fact’correlates with a regress»on of the vcmero—palatlne argan during
ontogeny From the above ontogenetic and ecological data, | argue that the relatively
'5|mple vomero palatine organ seen in these otherwise highly specialized rheophilic ’
fishes does not represent the primitive labeine condition. On the contrary, a regressed
vornero—‘palat@ne organ is a derived condition which, arguing from the distribution of
other oromandbular characters, has evolved indepepdently within both Labeinae

(Osteochilus, L. coubie, and L. forskalij)-and Garrini (Garra and .';"em/'/abeo).

1. Pharyngeal pad reglon

-~
Y

Thdre are no pharyngeal tooth plates in cyprmlds instead pharyngeal teeth act
* against the pharyngeal roof — a feature unique to this group (Nelson, 1969;p.493). The
discrete ovoid masiigatory platform which characterizes the pharyngeal roof in Labeinae
- has épparently evolved from a condition similar to the 'sloping platform’ common to
most cther cyprinrd taxa including Barbinae. The discrete platrorm of @;Jabeinae'occurs in
con Junctaon with a terete basioccipital process * which is apparently denved froma
structure like the scute basnoccupntal process’ WhICh occurs in most other cyprmlds {e.g.
see Miakowski(1860) who figures the basnoccnpltal process and mastigatory plate for

* This condition is’ approched in Cat/a see Saxena&Khanna, 1965.
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thirteen species of European cyprinids; see also Soresco,1971). The thickening (by
ossification) of the lateral b_orderé ‘of the dorsal aortal channel on the basiocéipital
process is ab specialized feature of Labeinae. A derivative of this condiﬁon is seen in
Labeo where the fretwork of bone at least partially roofs over the canal for the dorsal

aorta - thus extending posteriorly the dorsal aortal canal of the basioccipital bone.s

12. Relatibnship between the pseudobranch andithe 1st epibrahchial bone

Free plumed pseudefanchiae is the primitive teleostean condition according to
‘Gran"‘el(i927),. but on the basis of an out—group comparison, | coh;;ider glandular
pgeudébranghiae embedded in. the mﬁcosa to be primitive for both Labeinae and Barbinae
- The association of each pseudobranch with a lamellate process of the first epibranchia!\
bone is, however, a uniquely labeine deerOpnientf In adult Labeini each glandular
pseudobranch rests within a fretted extension of the lameliate process and this

advanced feature unites the taxon.

13. Ventral pharyngeal cgﬁhlon

According to Girgis (1952a,b) and Bali (1956) the ‘unpaired cartilagenous rod”
whicP; supports the medlan ridge of the ventral pharyngeal cushion in Labeinae, evolved
by avfusion in the ’midli_né {and subsequent secondary reduction) ofl the fifth
ceratobranchial. However, Nelson {(1969) following Chu (1935), affirms that.in cyprinids
" and catostomids é simple, independent fifth épibranchial is often present thus suggesting

that the pharyngeal bones are derived from an extreme dorsal arching and hyperosteosis

of ceratobranchial 5. This homology is a reasonable one and it falsifies the hypothe Sy

op@rgls (1952a,b) and Bali (1956).

“xi»

'lt seem iikely that the "unpaired catulagmous rod" of Girgis and of Balid;ﬁ-
bas’ibranchlal bone (sge Neison, 1959:f|g.19). Nevertheless, Bali (1956) use,é“f

* It should be note that Taverne(1973) considers the presence of a dorsal aorta canal in
the telemst Xenomystus to be conserved paleonisciform feature. However,
- Patterson(1977) consider, on the basis of other characters, that the dorsal aorta canal in
Xenomystus2 is a neomarphic character. ’
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rakers are associated with the free makgin of the ventral phéryngeal cushion to suppbrt
his hypothesis that the median ridge is a modified fifth gill arch. Nelson (1969,p486)
states that "...there can be little doubt that gill rakers are little more than modified (dermal
tooth) plates”. However, it seems possible that marginal rakers represent a dermal
jocalization which do not strictly correspond té gill rakers {i.e. branchial arch associated
rakers). Such reasoning does not strengthen Bali's(1956) hypothesis. Whatever the case
may be, rﬁarginal rakers are of widespréad and common occurrence throughout the
Cyprinid_ae and the number of these is invariably congruent with the numerical abundance
of gill rakers on branchial arches 1-4. There is no suggestion thét_, in this Eespect, the

morphology of the ventral pharyngeal. cushion offers clues to labeine interrelationship.

“ 14. Gill rakers
. A relatively iow number. of fairty coarse gill rakers (20 or fewer pairs associated
with each ceratobrénchial bone) 'is a common condition throughout the cyprinids and it is
unusual for the number of gill rakers to increase substantially with increasing standard
~length (see also Kliewer ,1870). This fact suggests that the presencé in Labeini of a high
. nurﬁbe’r of fine, c[oseiy set gill rakers (rﬁor_e than 20 pairs associated with each
ceratdbranchial bone) is. 3 specialization. In adult Labeo and certain species of
Osteochilus le.g. O. waaﬁder'si, and 0. p/eurotaenia) the gill rakers are exceedingly
numerous (as many as 70-80 pairs associated with each gill arch) and they show a large
~ humerical increase with increasing standard‘length. I consider this to be an advanced

condition.

|

15. Pharyngeal bones and teeth j
in erecting cyprinid phylogenies several authors have used the nufnber,
arrangement, and form of pharyngeal teeth (e.g.Chu, 1935; Tretiakov, 1946). There is,
howevef, a great‘ deal of ‘controversy as to the primitive pharyngeal tooth form'and

primitive number‘ of tooth rows. Chu (1935) argues that three rows of teeth are:

primitive but that the conical tooth form is not. Surovov (1948 —cited in Hensel, 1970)
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considers a single row of teeth to be primitive while Matthes {1963) argues that a
reduced number of tooth rows and a simple tooth form is both pfimitive and neotenic.
On the other Hand, Nelson (1969: p.513) considers that ".there is évery reason to
. believe that multiple rows of conical teeth are primitive for any given group of
teleostome fishes, for pharyngeal teeth ultimately are to be derived through assimilation
of tooth plates (n.ot»weli'—differentiate‘d gill ra.kers as Weisel. p.127, assumed ~cited in
Hensel, 1970) and the fusion of these with their endoskeleton supports.”

As far as | can ascertaiﬁ no cyprinid has more than threﬁ rows of functional tgeth
and there are not more then seven-in row 1 {outer); four in row 2 (middle); and three in
row 3 (inner), i.e. no cyprinia hés more than 14 funtional testh on each pharyngeal bone .
I certain cyprihid (and »catostomid) genera which have a single tooth row there are two
rows of conical teeth present in early ontogeny (Vasnecov, 1839; Weisel, 1967 —both
are cited in Hense!, 1970). Hoda & Tsukahara (197 1:p49 1} note thgt in Cyprinus the
adult triserial molariform dentitidn {(dental formala 3:1:1) results frém an ontogenetic loss
of one tooth from the in‘ner row and "a gradual édaptation of teeth from the (conical)
carnivorous form to the omnivorous typé”. There is then ontogenetical evidence (albeit
limited) which suggests that triserial rows of conical teeth are primitive. |

Assuming this to be true, then many Barbinae and all Labeinae are plesiomorphic
with respect to the number of tooth rows.. ‘Neverth'eless, in Labeinae, both the
spoon-shape tooth for;m and the crowded arrangement of testh is derived and so too is
the singular form of the plough—shape pharyngeal bone. Tooth form is essentially similar
througﬁout the Labeinae\and of little or no use when discussing interrelationships of this
groUp,’ although, Cirrhina and Labeobarbus are for example unique in having a notch in

the mesial sides of the crowns. .
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_ ECQLOGICAL STUDY
The ecology and life history of Osteochilus have not been studied befors. A
small-ecological study was conducted by myself and a team frdrp the Department of .
Fisheries in Thailand on Ubolratana Reservoir which’has three sympatic species
(0. hasselti, O. /ini, an‘d'O. melanopleura). The study was done as part of the
Jovernment's large project in the management of Ubolratana Réservoik and was not
finished when | ieft Thailand in 1978 The project is still being conducted.
" Ubolratana Reservoir is located in northeastern Thailand oﬁ the Poﬁg River, 450
km northeast of Bangkok, Thailand. it wés buil{ mainly for electrical and irrigational
* purposes. The reservoir occupies a broad, flat valleybamong the gently undulating hills
known as Phupan and Phupan Kam. It is a shallow reservoir with an average depth of 16
m énd an area of 41,000 hectare at elevation of 182 m above mean sea level at its
' maximum storage; at its lowest level; its surface areais 16,700 hectare and the average
depth 12 m. Hiéh water level usually occurs in the rainy season (July—September) and
the low level in late summer. The lake bottom was, pﬁor to impoundment, mdstly paddy
fieids interspersed with shrubs and trees. _lThe soil was characterized as.relatively
infertile, consisting of loams and sandy loam. 'The. climate is characteri;ed by a relatively
long,’ hét, dry summers and moderate winters. The mean annual precipitation over'the
watershed is about 1200 mm. The watershed covers approximately 12,000
s;quare—kilometérs. The dam was closed in 'January 1965 and the reservoir filled in nine
months. |
Prior to impoun’&ment, sthies were conducted by Thailand's Department of
Fisheries on the ichthyofauna but not on other biological conditions or on the | |
physico—cherﬁical condition because of limitations of staff and’budgep - Sidthimunka and
Potaros (1968) reported that 76 ‘species of fishes were found, mostly riv‘erine species.
The species composition was comprised mainly of carps (Cyprinidae, 31 species,
contributing 59.9% by weight) and cat fishes (Siluriformes, 14 species, comprising 20.6%

by weight).
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Following impoundmeni, the temperature at the wate;' surface closely foliowed
atmospheric temperatures. Dissolved oxygen decreased rapidly from the depth of 5m
to 10 m, whereas carbon dioxide increased. Even though no vertical temperature
records were taken at that time, it was thought that a thermocline was developed
somewhere near the 10 m depth. This assumption was later confimed by Shiraishi and -
Kimura (1971), \;vho observed a thermocline in this reservoir between the 9epths'of 11
m and 13 m. Further, they also observed chemical stratification similar }o/ that of the
thermal stratification.

Changes in the |chthyofauna were observed one year after the lmpoundment
Only 63 spemes were collected aftér 1966 .compared with 76 specaes prior to
impoundment. Of these 54 species were present before impoundment and 9 species
were new additions. Surprlsmgly,,postlmpotundment samples were dominated by
carnivorous murrels ( Ophicephalus sp.) which comprised 34:8% by weight of the catch

compared to 24.1% for carps, 11.9% for catfishes, and 29.2% for others. The standing
crop was estimated at 177.1 kg/ha. 7

i Further investigations have shown fluctuations in tHe species;composition of

fishes in this 1mpound>ment Numbers of species caught ranged from 76 species in

- 1865, 67 in 1 869, 58 in 1975, and 5? in 1978. Several species have therefore

_ disappeared following impoundment.’ Thére were four speciesiof Ostethi/us
(0. hasselt, O. melanopleura, O. /ini and O. microcephalus) during the preimpoundment
study and three species after impoundment. 0. microcephalus disappeared from the
reservoir after 1966, and O® hasse/t/ become one of the dominant species. O. /ini has

decreased in numbers and might soon disappear from the reservoir.

Habitat

, Three different methods were used fér sampling the fish. Electric‘shocking was
used along rocky shores, nets were used in the deep parts, and rotenone was used in
the quiet shallow areas. 'Collecting was not done in the open water area because of the
depth, stfqng winds, and high waves. The results from these colle‘c.tion 'shows that there

~
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are restrictions in the habitat preference in O. me/anop/eyra and O. /ini but not in .

0. hasselti. O. melanopleura is a large species (usually about 20-40 cm) which was
caught only by gill nets where the watqr was deeper than.2 m and in a large area which
was occupied by dead trees half eme\rgent in the water (the trees were not cut before
impoundment). This aréa is mainly on fhe southwest side of the reservoir where the
Pon-g mainstream flows into it. There is an abundance of fish food in this area such ;s
crustaceans and insect larvae, which are attached to free trunks and are fed upon by /.
me/anop/euré. 0. /ini is a small sized fish (usually about 7-10 cm) and is restricted to
rocky shores. There are three major Hills bordering the I.ake, two aré at the dam site at
t‘he east end of the lake and the third at the south end of the lake. O. /ini is found along
the rocky shoreline of these threé hills. This species generally occurs:in the fiverine like
habitat mainly in.the rocky parts of the rivers. The rocky;shores of Ubolratana ‘Reservoir
probably maintains riverine conditions by surf hitting through the rocks and O. /ini |
probably will be soon disappear from the reservoirl O. hasselti is a medium sized %‘ish
(usually 10-20 .cm) which became one of the most dominant species of fish in the

reservoir. It is found in all types of habitat in the reservoir, and in farge numbers. ‘

Food

Fish.samples for examination of the gut contents was collected by the above
methods and from commercial catches at the fish market an the southeast bank of the
lake (béhind the fishery station). 150 specimens of O. hasse/ti, 75 specimens of O. /ini,
and 75 specimens of O. me/an;)p/eura collected over a period of one year were
examined for gut contents. The size of O. hasselti ranged from 100 mm - 230 mm
total length; 0. //in/ 80 mm- 120mm total length; and O. me/énop/eura 130-430 mm
total length; weights ranged frém 3.0 gm to 4520 gm. | |

After dissecting the fisp: the entire alimentary-canal was removed from each fish
and its iength in millimetres aﬁé@eight in grams were recorded. Three pieces, each
measuring 20 mm. in length, were cut from different regions of the alimentary canal

representing the forgut, midgut, and hindgut, and their- contents were emptied into a
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petri dish. The contents were diluted bwith a small quantity of distilled water and a small
sample was examined under the microscope to determine the frequency of occurrence
of each item of food present in the sample. For each gut, three such samples were
examined and the average of each item calculated. Each item of food was then assigned
a volure by eye, estimated according to the bulk of each item in the total volume of all
items encountered. The data for the gut—content analysis in a particular month were
tabulated and the average percentage of each item célculatea. .

Al species of Osteochi/us and most labeine cyprinids feed on aufwuch; and take
considerable amounts of organic detritus along with other items (algae, z'ooplankton,
diatoms etc.). Sehgal (1966) réported studying food and feeding habits of Labeo calbasu
and noted "If mud be considered as an item of gut contents its percentage ranks the
highest” Reid (1878, and per. comm.) also agrees that he had difficulty in distinguishing
the food items between species of African Labeo as most were comprised of
unidentified detritus. A

in this study | found no differences in the diet of O. hasse/ti and O. /inj, but
there was a'different food compbosition in 0. melanopleura. The diet of O. hasselti
consists of 81.2% detritus and 9.1% algae (main! (mainly Cal/othrix, Urothrix,
QOedogonium, Sp}rogyra, etc), 4.8 % diatoms (mainly Navicu/a, Cy;nbe//a, Tabellaria,
etc), 4.1 % zooplankton (mainly rotifers and copepoas), and 0.8%\phlant mat;(c;r.‘ The diet’
of 0. lini consists of 75% detritus, 12.3% algae, 7.6% diatoms, “and 5.1 % zooplankton.
The diet of O. me/anop/gura consists of 62.3% detﬁtus, 2v1'4‘)/° insect larvae, 8.1%

crustaceans, 5.2% plant matter, and 3% algae.

Breeding Cyéle

Fish in tropical waters usually spawn at least once annually and many species
spawn several ﬁmes a year (see also Lowe—-McConnell, 1975). They have a-wide range
of spawning seasons whicH start as. early as the beginning of the rainy season (June or
July) when the water level is rising and theré is more fresh and cool Wate'r, and ending in

September to Octhek'when the mansoons cease. There is much variation in the
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spawning time of the species that spawn more than once a year. There are many,
species, especiélly cyprinids, in this reservoir, their spawning times are relatively close
together, and several overlap in their spawning time. In the three species of Ostedch/'/us
the studies were done on female fishes collected monthly (1978} from various parts of
the reservoir. The developmental system of the eggs was divided into four categories
ranging from éarly development (stage 1) to fully ripe (stage 4). The month that fiﬁh have
stage 4 eggs was considered to be the start of the breeding season.

The breeding season in O. hasse/ti started quite eérly, as With many other’
cyprinid fishes, and extended quite long, from June to Sebtember. The spawning season
of 0../ini completely overlapped with O. hasse/ti but extended only from June to
August.

0. melanopleura started spawning later than the previous two species and had a
short season extending only from July to August. This data is based on only a one-year \
study. The spawning season might vary between years depending on many

environmental factors, especially climate, and long term studies would be desirable.

Conclusion

The results~of this ‘study show that isolating mechanisms are well developed
between 0. fne/anop/eura and the other two species. O. micracephalus is strictly a
riverine species which disappeared in the first yeak after impoundment. 0. hasse/ti and
O. /ini overlap in general ecological preferences but O. /ini.is more restricted in habitat.

Like O. microcephalus, O. /ini is also a riverine species, and declined in numbers since

impoundment.
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344

RISCUSSION AND CONCLUSIONS

This thesis is concérned with the comparative morphology and systematics of
Osteochilus, a genus of tropical southeastern Asiatic cyprinid fishes which contains 51
nominal species. Two subjects of systematic importance have been tackled as follows:
(i) a revit.on of the genus Osteochilus, (i) the establishment of the phyletic relationships
of the species of Osteochi/us and the interrelationships of related genera.

A broadiy based rﬁorphological approach has been used in an attempt to resolve
these problems. A detailed examination of 25 selected characters on 2340 specimens
of the genus Osteochilus 'and on a few species of related genera from throughout
southeastern Asia as revealed mqre intraspecific variation than that usually encountered
in fishes living under similar ecological conditions. Some species vary more than others.
From another source of confusion, many also differ from their original description
Many species_occ-ur sympatrically.l (some with a great deal of ecological overiap and
others with very little), while others are allopatric. Some have wide distributions, other
are very restricted. Examination of all nominal species for which specimens are available
has led to tl:e conclusion that most of those speci%s differing in a minimum of -
morphometic or meristic characters are not distinct from éach other. Although
hybridization is of wel‘l documented occurrence in éuropean and North American
cyprinids, there is no evidence in this study that hybridization occurs in Osteochi/us.
‘N_either the evolution nor the phylogeny of Osteochilus has been critically examined
befcis. Furthermore, there is only one fossil knbwn (Sanders, 1934; not seen) which is
poorly diagnosed and does not assist in-studying the relationships of. the genus.
Nevertheless, one of the ;;urposes, of the present study is to éttempt fo erect a

phylogeny of the group. - : E o ' T
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The phyletic relationships

The 23 species of’ Osteochrfus fall into two distinct groups on the basis of
osteology and external morphology. One group consists of 21 spectes {the O.
microcephalus lineage) and the other of three species {the O. me/anop/c;ura lineage). If
one accepts the contention that ancestral characters can be distinguished from derived
characters by the use of ex—groups then we can make decisions on the diraction of
evolution. In such comparisons, Ross {1974:153) states, "if one of two or more
character states in one group occurs in other closely related groups (ie.. the ex-group)
it is probably the ancestral one” Using this procedure, the 0. microcephalus Iineage is
considered to be the most primi{ivq because it shows more ancestral character states
with the assumed more primitive genus Labeo than does the 0. me/anop/eura lineage.
The latter has more derived character states nat present in Labeo than does the O.
microcephalus lineage. *The two lineages were probably derived from a common
ancester possessing two pairs of well-developed barbels and an oblong, somewhat
compressed body, low gill raker count (28-35), lips with moderately long undivided
costae, large scales (1Ll 30-33, cp. 16, cf. 11/2/13), and club-shaped lower jaw bones.
According to Lowe-McConnell (1969), older faunas are generally found in rivers and not
N lakes in the tropicé‘ This is in agreement with my observation that the primitive
species of Osteochi/us (as determined from morphological analysis) occur in large rivers
a'nd not in lakes. These rivers are older than the lakes and support cider communities of
fishes subject to environmental selection for a longer time. Thts ancestral form of
Osteochilus was probably well adapted to the rapnds of nve&'}%‘ld probably resembled
the ancesteral species of the genus Labeo. This ancestral group became divided into two
ma’fj'ér groups (fig. 52), one with a deep body, large size (exceeding 300 cm in standard
‘length), a Iohg dorsal fin, triangular lower jaw bones, an ascending mouth, and an
irregular set of small mound—shaped costae on the upper lip; the other group is
postulated as remaining similar to the ancestral form and probably possessing a median
longitudinal stripe and three tubercies on the snout. The difference between these two

groups probably represents environmental adaptation. The first group, with an ascending

£
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mouth and deeper body, prefers the quiet back~water of rivers and probably dispersed

into lakes and other SlO;IV moving water systems ar;d gave rise to the O. melanopleura

group with three species. The other group has a slender body with a subinferior _.meuthé ,
sinﬁlar to its proposed ancestor and probably gave: rise to two subgroups  One, .the 0.

hasselti group with five specues possesses divided short costae on the upper lip and a

long dorsal fin, and the other possesses Iong undivided costae on the upper lip and a

| -short dorsal fm The later- subgroup was the ancestor of 0. triporus and the remammg
species. The second subgroup may have evolved further into two additional lines, one
with species with rﬁultiple Iongitudinal rows of spots or stripes on the body, and the

“black spot on the anternor part of the dorsal fin (which became the O. triporus group
Wlth five species), and the other probably belng ancestral to 0. m/crocepha/us and the
remaunmg species. The latter may have given rise to a small subduv:s:on with fewer
lateral—line scales (27 .31), fewer c;rcumferent:al scales (9/2/1 1), and w:thout a stripe
on the body, the 0. spi/urus greub {with two species). The ancestor of the remaining -
species probaﬁiy h_ad‘a median lateral stripe and three tubercles on the snout It
probably gave rise to a subdivision which has tWo tubercles on the snout, a diffused

_ median lateral stripe, and a long dorsal fin; this subduwsmn consists only of 0

_ kahajanensis. The ancestor of the remammg Spemes may have given rise to two final

subdivisions, one with a consprcuously inferior mouth, high gm raker count (40— 60)

{which has become the O. waandersi group, of four species), and the other with a :

subinferior mouth and low. gill raker count (28-35) which became the O. m/crocepha/us.

group with three species. : .
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geauth subinferior.

Character states used in the phylogenstic analysis

u}p ascendlng

ll'p costae short and dnvnded into 2-3 portion, long dorsal fin.

‘Ivup costae long and undivided. |

rows of spots or multiple stripes on the body.

c.f. 9/2/11, without median lateral stripes.

é.f. H#/2/13, with median lateral stripes.

me"‘d'i'én Iatera‘l stripes diffuséd twdh tubercles on the snout.

. medlan Ia;eral stripes distinct, three tubercles on the snout

body Iong slender, mouth conspicuously inferior, hngh gnll raker count

body oblong, mouth subinferior, low gill raker count.

\ mouth éxpanded, loss of median lateral stripes (only present in young), large size:
13. \\\_b&;‘ack spot on anterior base of dorsal fin, rows of spots-faint. '
~ no black spdt o.n'the dorsal fin, rowé of spots or stripes—intense.

raws of spots on the pbsterior 2/3 of the body.

. body plain

o

large scales.

very small scales. Ll _

three tubercles on the snout, median lateral stripe, cof 1 1/2/13.

loss of stripes (present in young), no tubercle on th"g snout, c.f. 11/2/13.
long, slender body, no stripe, no tubercle, c.f. 9/2/11. ‘

median lateral stripe extends to the end of caudal rays, c.f. 11/2/13,
median lateral stripe extends to the end of caudal peduncle, c.f. 11/2/13.
rows of spots on the body, medlan lateral strlpe only on posterior half of the
body,(cf 9/2/11.

_ long dorsal fin, branched dorsal rays 14-16, long body.

26.  short }dorsai fin, branchgd dorsal rays 12-14, short body.

27. smallLﬁ”},ﬁH 27-28, gr. 27- 30.



28.
29,
30
31.
32,
33.
34,
35.
36,
37.
38.
39.
" 40.

"
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medium size, L. 30-31, gr. 31-42.

short dorsal fin (IV,11-12), low gl raker count, lip costae divided; :
long dorsal fin (IV,13-14), high gill raker count, lip costae undivided. :
rows of spots on the body, dorsal fin IV,11-13, cp. 16.

ten stripes on the bédy, dorsal fin IV,15-186, cp 16.

five stripes on fhe body, dorsai.fin IV, 10, cp. 12..

rows of spots on the body, c.f. 1 1/2/13, dorsal fin IV,15-18 (rarely 12-14).
rows of spots oh the body, cf. 13/2/15, dorsal fin IV,16-18. ; '
loss of spots on the body, c.f. 11/2/ 13, dorsal fin IV,12—i5.'

14

large scales. -

small scales.

short dorsal fin (I'\/,'13‘—14).
long dorsal fin (IV,16—-17).
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. The 0. microcepha}us lineage -is the most primitive group. It has three dosely
related species. O. microcephalus has three tubercles on the snout and a median lateral
stripe extending to the end of the caudal peduncle (primitive states). O salsburyi is very
similar to O. microcephalus but lacks of tubercles on the snout and lacké of a"median
lateral stripe on the bbqy (except in some young specirhens). 0. brachynotoptero/des
has a longer and more slender body and has 8/2/11 (derived state) (11/2/13 in the other
two species) circumferen;cial scales. ‘

The O. waandersi Iinéage is derived from the O. microcephalus lineage and is
adapted to mountain sfream habitats. ‘This group consists of four species.
0. waandersi, O. enneaporus, and O. be//us share many characters in common with the
primitive O. mIC(ocepha/;Js, such as a median longitudinal stripe and three t-ubercles on
the snout In this lineage the lip costae are more developed and the gi|lirakers are
exceedingly numerous (40-60). The first three species mentioned ébové are closely
related and differ only in the color pattern, except that O. ;)e//us has a reduced number
of circumferential scales (8/2/11). O. p/eurotaenia is the most derived form of this
Iinéage. It has an entire snout (there are numerous small tubercies in some Iargé
specimens), reaches a large size (up to 300 mm), has a median lateral stripe in some
young specimens, and has expandec lips'which are moré developed than other species
of Osteochilus. v )

The O. kahajanensis tineage consists of one speCies with two subspecies.
O. kahajanensis kahajanfnsiﬁ is distributed in Borneo (except {\ortheastern Borneo), -
Sumatra, Java, and Malay Peninsula. It has a‘ long dorsal fin (IV,15~ 186, rarely 14}, with a
rather moderately deep body (depth 347). 0. kahajanensis chini is restricted to

northeastern Bornéo. It has a short dorsal fin (IV, 12—14), with a rather deep body (depth

#

N - <4 . .
362). The derived character that is unique in this lineage is the occurrence of two

tubercles on snout, _
The O. spilurus lineage has only two species. ‘0. spilurus is a small species (size
rarely exceeding 70 mm in standard length), and with few lateral line scales (27-29) and

gill rakers 28-30. 0. /'hgeri is a medium size species (up to 120 mm standard length)
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"with more number of lateral line scales (30~-31) and gill rakers.40-45. Derived
characters that are unique in this group are the reduction of the number of the lateral
line and circumferential scales and loss of tubercles on the snout ar |

The O. triporus lineage consists of five species. The character that unites this
group is the rows of spots on thé body. O. t}/porus is the only species in this group
that primitively has three tubercles on the snoui' the others lack tubercies. O. triporus

“and O. /intermedius have many characters in common such as a black spbot on the

anterior base of the dorsal fin whuch is presumably prlmmve {shared wuth the out group

0. shiegeli). O. intermedius has more gill rakers (37-50 vs 28-31), a longer dorsal fin
{V,13-14 vs fV,1 1-12), and fewer circumferential scales (9/2/13 vs 11/2/1 1-13) than
the others. The other species lock .a black spot on the dorsal fin but hav,gfa row df
distinct spots on the bddy which usually form Jongitudinal stripes in adult S%pecimens
{derived state) 0. sarawakensis has a short dorsal fin (IV 11-13) and about seven to - ‘A e
eight rows of spots or stripes on the body; O. harf/son/ has a long dorsal fun V15~ 16)
and about ten stripes on the body; 0. pentalineatus has a short dorsal fin (IV, 10) and five
stripes on the body.

The 0. hasse/t/ lineage consists of five species. A derived character that unites
this group is the short divided costée on the lateral part of the upper lip. O. hasse/ti and
0. kappeni share many characters in common such as rows of spots on the body, a long
dosal fin (IV,15-18, rarely 13-14), and the absence of tubercles on the snout. These
two closely related species. can be best distinguished by the nﬁmber of circumferential
scales; 0. hasselti has '1 1/2/13(the primitive state) but O. kappeni has 13/2/15 (the

| derived state). O. /in/ has a plain body coloration, except for two or three black spots
above the pectoral fin, a relatively short dorsal fin v,12-14, rarely 15), and no
fubercles on the snout The two othér species, 0. repang and O. borneénsis_, have three
tubercles on the snout and a long dorsal fin (IV,16-17). O. repang has large scales (1..32)
but 0. borneensis has small scales (L. 47-49). _ ‘ |

The O me/anopleura linage con5|sts of three species. A denved character that

umtes this group is an ascending mouth Wthh results from a modlfled triangular lower
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jaw bone. 0. schlegeli and O. kal/abau have large scales (Ll 32-35), a primitive
charactér; 0. sch)ege/i has 20 circumpeduncular scales and a short dorsal fin
(IV,13-14) while O.ka/abua has 22 circumpéduncm;_scales and a long dorsal fin (IV,16}.
O.melanopleura has small scales (derived state) (L. 45-53, c.p. 22-24), éndva long dorsal
~ fin (IV,17-18), ‘ | ‘

O. hasselti is quite variable, especially in thé number of the dorsal fin rays;
depending on the geographical aréa it can be 12-13, 14~-16, or 15-17. The color
pattern of this species is also quite variable. Many young specimens have a black bbtch
above the pectoral fin. This is the nominal form of 0. nei//i (Day) and O. duostigma
Fowler. ‘In addition, all specimens have rows of spots along the body which ’sorﬁetimes
disappear after preservation in alcohol; 0. kuhli (Bleeker) represents a form described
after pres'ervation and without the spots. | ‘ ] |

The relationships of Osteochi/us to other genera of cyprinid fishes had not been

- discussed until Re.id {1978, unpublished Ph.D. thesis) proposed the subfamily Labeinae
which included Labeo, Osteochilus, and a few other genera. Reid's hypothesis is based
on the anatomy of soft parts of the oromandbular region. | have.reexamined these
organs and studied the osteology in many genera of labeine cyprinids in order to

_evaluate the status of VRe‘id’s éubfamily Labeinae. The resullté of my studies generally
seem to agree with the cladogram constructed by Reid (fi‘g. 34), | disagree with Reid in
'the subdivision of the subfamily into tribes of Ty’lognathini and Labe‘ini. in my opinion,
Cirrhinus and Labiobarbus are more clbsely raiatéd to Tyl/ognathus than to Labeo and
they should be included in Tylognathini.

Specializations which unite Labeinae are as fqllowéz {i) the occurrence of a
vomoro—palatine organ, (i) the occurrence of a terete process of the basioccipital bone,
(iti} having the neural complex of Weberian apparatus in direct contract with the

: supraoc‘cipitall‘ region df the skull, and (iv) the occurrence of the precoronoid arm of the-
lower jaw bone. Specializations which unite Osteochi/us are as follows: (i) the
unculiferous costgte surface of the upper and lower lips, fii) the reduction of the mesial

process of the autopalatine, and (i) the shape of the maxillary and dentary bone

i
v
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The genus Osteochilus, as presently conceived, is a monophyletic genus. The
genus has been previously recogn’ized with species referable to the gehera Labeo,
Cirrhin&s, and 7y/ognathus. The sister group of the redefined Osteochi/us is Labeo (as
revised by Reid, 1978) a‘nd these genera are included together with Lobocheilus in the
tribe Labeini The Labeini is the primitive sister group of .the Garrini and both form the
derived sister group of the Tylognathini. The Garrini contains several taxa presently
.msideree to be genera as follws:AGarr‘a, Semilabeo (not seen), Crossochei lus,
£ pal zeor hynchos, and Mekongina. The primitive tribe, Tylognathini includes those ‘
species belonging to the Labeo dip/osromus group which are referable to I y/ognathus;‘it‘
also includee Barbichthys, Cirrhinus, and Labiobarbus. There are a few more genera
- that are considered to be included in this s'ubfamily such as Paracrossocheilus,
Schismatorhynchus, Hen/corhynchr/s, etc. | lack specimens of these genera and so do
not place them in the classification. This would be an interesting sub}eet for future
study. | ’
Ecology .
| The ecology of Osteochilus is very poorly known and has never been critically
studied before. | have conducted a small ecological study for three sy;mpatric species in '
Ubolratana Reservoir, northeastern Thailand. The results of this study show that there
are no differences in the food intake ane lereeding cycle between 0. hasse/ti and
0. /ini, but that there are some differenées in the food of 0. me/anep/eura. Both
O. hasselti and O. /ini have a subinferior mouth while O. me/anopleura has an ascending
mouth and feeds on more crustaceans and insect larvae than the former species. 0. /ini |
and 0. me/anop/eura are more restricted ie habitat selection than O. hfagse/t/.
' ‘Zcogeography
This study recognizes 23 species of Osteochilus as follo'ws: 1in Burnr\a; 2in
northern Thanland 5 in central Thailahd; 4 in the Mekong Basin (northeastern Thailand,

Loas Cambodla and South Vnetnam) 1 in mnddle Vietnam; 1 in southern Chma and North
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Vietnam; 7 in the Malay peninsula; 12 in southern Sumatra: 13 in we’&rn Borneo (mainly
Kapuas Basin); 7 in southern Borneo and Java; 5 in Sarawak (northwestern Borneo); 6 in
eastern Borneo (mainly Mahakam Basin); and 2 in northeastern Borneo (State of North
Borneo, Malaysia) (see map fig. .

Many of the species are shared among these regions. At least nine species
occur in three or more of the above metioned‘reg‘ions‘ The widest ranging species are
0. hassé/ti and Q. microcephalus which are found in a {@Lge part of mainland Southeast
Asia and also on the islands of the Indoaustralian archipela:cjé west of Wallace's line.
Some specieé have very restricted distributions and on the basis of known collections
are found in only a few localities of one river system (0. repang, O. kappeni, etc) No
specimens have ever been taken in the adjacent oceans or even in brackish water in‘the
estuaries. ‘Western Borneo and southern Sumatra have the greatest number of species.
Thus, the area of greatest taxonomic differentiation is isolatéd from the remaining areas
by ocean and mountain barriers. If maximum differentiation is indicative of the center of
origin, then this isolated area would be the center for Oszeoch//us However, there is
conslderable controversy over the crlterla for postulatmg centers of origin, and neither
maximum diversity nor other criteria provide a satisfactory conclusion (see also Croizat,
etal, 1974; Briggs, 1974, 1879). | do not think that any subregion oif soufcheaétern Asia
can be claimed to be the center of origih‘ of Osteochi/us, but the southern part of .
southeastern Asia is thought to have been the center of dispersal of this and many- other
cyprinine fishes (Banarescu, 1971, 1975; Darlington, 1857) ,

The question arises és to why certain subregions now separated by salt water
have several species o'f Osteoqhi/ué in common since all species of the genus are
;gohfiribd to freshwater. The answer is based on the geological history of these land
‘masses. There are connections between the East Indian Islands and also bétween these
islands -and the Malay Peninsula in the early Mesozoic period, and after that they started
sepérating from each other :;md also from the continent because of rising water levels
until they became completely separated in the upper Cretaceous (Audley Charles, 1966).

Of more sngmfacance in mterpretmg the blogeography of recent organisms, however, is

v
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the fact that these land masses were connected to sach other and also to the mainland
several times during the Iice age (in the Pleistocene)} and perhaps as recently as within
early historic time (this area during emergence is called Sundaland). They again separated
as they are at the present time (de Beaufort, 195 1; Darlington, 1957; and Keast, 1968).
The Pleistocene glacial maximum wasbmarked by a fall in the sea level of the Pacific
Ocean up to 100 meters (Keast, 1968: P. 374-375),'and this brought the Southeast
Asian mainland and the East Indian Isl‘ands into broad contact with each other (the
deepest part of the sea be“tween Thailand and Bornéo is about 73.8 meters, most of the
area is about 30-70 meters, National Geographic map, 1967). At this period of time the
river systems from these subregions must have flowed into the South China Sea in the '
area east of the Malay Peninsula at about a mid-point between South \;'i-etnam and
Borneo (see fig. 54). The area between Borneo and Sumatra, the center part of '
Sundaland, was drained mainly by the North Sunda River and its tributaries (Molengraaf,
1921, 1929; Brittan, 1954; Banarescu, 1975). The 4great‘ North Sundé River is tﬁought to
have served as an evol,utionary center during the Pleistocene and it.}SrobabI‘y had a large
-and varied fauna of Osteochi/us and species of other genera of freshwater fishes which
may be the same as those ekistihg in the region foday. Osteochilus may have been
distributed extensively throughout the region. When the recent subsidence occurred,
the main stream was submerged bui the upper course of the tributary streams, reaching
into Borneo, 'Mala‘y Peninsula, and Sumatra, remained populayted with the spscies comﬁwon
to the entire river system, as well as later coming to contain those forms subsequently

evolved.

i
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gge 00° - 105’ T 115°

Fig. 54 The pleistoc . Sundaland, thick line indicates limits of

Sundaland, thin line indicates the present lands and river ‘systems.
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rlttan (1954) catagorlzed vanous species of Rasbora as representing an "old"
‘ : vg;\ ot
fauna and a nev\ faUna The older fauna comprises those species that occupned the

river systems of those portnons of the Greater Sunda Islands that remained emergent
during the Tertiary. they migrated there from mainland southeastern Asia, probably during
the Paleocene. This fauna exists today in ruvers of the Greatar Sunda Isldnds and many
of the specne; survive in those systems Wthh remamed tsolated (eastern and North
Borneo, e.g. the Mahakam). The newer fauna comprlses thdse species more recently
svolved and dispersing after the Plelstocene emergence ﬂ,\ey partially replaced the older

fauna in the area west of Borneo, Sumatra, and Maley Penmsula which shared the same

drainage during the Pleistocene.

It is clear that neither the Mahakam (in east orneo) nor the basins of North
Borneo had excess to this Sundaland fauna except through the limited possibilities of
stream piracy at the heads of the watersheds. Thus the differences in the duration of
isolation from the fauna of Sumatra and the Malay Peninsula would lead to a higher
percentage of endemism (24% of the endemics in Borneo are in Ndrth Borneo, Inger and
chin, 1962) in the faunas of the Mahakam (6 species, 3 endemic) and North Borneo (2
species, 2 .endemic) than in those of the Kapuas and Baram (western and northwestern
Borneo). The Mahakam, because its sources interdigitate with those of the Kapuas anc
the Rajang (western Borneo), has probably had more opportunities for fauna mixing v h
the common Sundaland fauna through the agency of stream piracy than have the basins
of eastern North Boeneo. _ : .

Southern Borneo and Java sharé several species since they shared thé same
drainage during the Pleistocene (but they were isolated from the North Sundé River). T!we
number of species here is eight and it declines toward the eastern end of Java and the
island of Bali (which is at the southeastern end of. the range of Osteoc///us and close to
Wallace's line) and only one species, has been found (0. hasse/ti). Only one endemic
species has béen found in southern Borneo and none in Java. Southern Borneo is not
completely isolated from western Borneo, there are no large mountains be;tween' them.

This probably explains the lower percentage of endemism in this area, but more
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collections are needed in order to be sure. Java is a long narrow island which is also

poorly collected. It has six or seven spec aeast of which are in the western end and
probably only one or two species are a: ~ sa-iern end. This narrow island is without
large river systems &d is the area of actiy«  :cainic activities, this has probably limited

-

the number of species.

.ﬂ’Violent volcanic eruptions are considered to have caused the disappearance of
faunas from large areas (Banarescu, 1975) Itis easy to imagine the catastrophic eff;cts
of such eruptions on the faunas. They are probably the cause of the great scarcity of
some organisms in parts of Southeast Asia where volcanic activities are known to have
been common

Northwestern Borneo (Sarawak and éruﬁai) is isolated from the rest of Borneo
by high mountain ranges. This area has s:x species; two are endemic and the other
species are shared with western Borneo, Sumatra, and the mainland. There are two
important tributaries in this subregion, the Baram and the Rajang~Baleh tributaries. The
headwaters of the latter interdigitate with the Kapuas and Mahakam; the Baram has it
headwaters c»lose to the Kajan of eastern Borneo. Some mountain species might have
disperéed by stream piracy such és 0. enneaporus and the ancestor of the O. triporus
group that gavé rise to two endemic species, O. harrisoni and O. sarawakensis. The

lowland species such as 0. hasse/ti and O. microcephalus probably immigrated through

k1

e

the Sundaland emergance.

Western Borneo and southern Sumatra seem to have been an evolutionary center
during the Pleistocene and they share almost the‘same sbecies; western Borneo has 13
species and Sumatra has 12 species, the greatest number of species in the whole range.
There are four endemic species in this area and one species, 0. kappeni, is endemic to
tﬁe Kapuas. The similarity and the richness of the fauna in these two subregiér{s strongly
suggests that they were still connected to each other while the mainland had already
been separated by the sea level. The two subregions also probably were separated and
connected many times in the Pleistocene and during this time there presumably was

much allopatric speciation which accounts for it having the richest fauna in the area
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The Malay Peninsula has seven species, all of which are shared with Sumatra and‘
Borneo. This peninsula probably became separated from Sundaland before Sumeg'e and
Borneo were separated ‘and like Java there are no targe river systems in the peninsula;
therefore, there are fewer species here than'in Sumatra and Borneo. The Malay"
Peninsula is a long narrow area sirnilar to Java and has only short river systems and has a
* less heterogenious in habitat which may be why there are no endemic species in this
subregion. _ |

» Central Thafland nas five species, eAI\l'\bf which occur in the Malay Peninsula,
Sumatra, and Borneo. Central Thailand is the farthest from the center of abandance
compared to the previous subregions and probably separated first from the Sundaland
Only five species were able to immigrated to thas region.

The Mekong Basin (northeastern Thailand, Laos, Cambodia, and South Vietnam)
was isolated from the ‘Sundaland and has enly four spec'es ong is endemlc and the other
three species are shared with other regions. Osteochilus probably dispersed from
central Thailand to northestern Thailand and also from southeastern Thailand ﬂ\reugh
Cambodia, Certain’s'pecies finelly gave rise te tﬁeaendemic species, 0. lini,

The question arises as to why Burma and China each have only one speeies of

' Osteochilus. There are probably several explanetions. First of all, the mountain ranges
_which extend from the north to tne south '-of.;rheiland, ‘between Burma and Thailand
(ek'cebt' the present passes at thelower part of Tak Province and the upper part of
Karnjenabdri Province), may have been a geographical bal:\v‘tier to the immigrat{on of other
species. Secondly there i$ no river system linking nd and Burma except’ for the
Salween whnch drams only the northwestern corner of Thailand, a region of Thailand with
only two species (0. hasse/ti and O. /{mcrocepha/us). Thnrdly, it is possible that at s_ome ‘
times there was a river system which connected the two present poilitical aréas, and that
river capture occurred but that only O. hasse/ti 'penetrateti to the west Finaliy, water
temperatbre and current rvhay be an iselating barrier ’forbother’ species of OSteoch)'/us, '
with only 0.. hasse/t/' able to disperse Linto Burma. This species, howe\(er, does not -

océur in the northern part of Burma, but is found in the southern 'part of Irrawaddi and-

i
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Sittang Rivers. There are four specues in the Mekong Rlver . m/crocepha/us,

0. me/anop/e“dy;a O. hasselti,and O. /ini), but there is only one species that lives in the "

'somhern part of China (0. sa/sbury/ which is closely related to O. m/crocepha/us) It is

most likely that water temperature and swuft flowing stretches of rivers have been a

A

major barrier to the penetration of other species. A
There is no well marked association between the extent of a species range and\
its phylogenetic position For example of the three rnost widely distributed species, one
(0. microcephalus) is relatively prummve one 0. hasselti) is intermediate, and the other
{O. me/anop/eura) is advanced. _
0. tr/porus Iuneage is restricted to Borneo, only two species of this group occur
in Sumatra (0. triporus and O. intermedius). The O. waandersi lineage is limited to Malay
Peninsula, Sumatra, and Borneo and only one species (0. waanders/) occurs up to the

southern part.of central Thailand. Tg mperature and climate are probably part of the

Iummng for these specue' as the temperature on the mainland ﬂuctuates a great deal
more than on the tropical islands. ' : ' ,

- Many genera of cypr:mds e.g. Labeo, Barillius, ano Garra have disjunct
distributions in Africa and Southeast Aﬁta (Onental region). Howes (1880), explains the
buogeography of barilliine cypru‘ff’ds by 'pearsant events occurrmg after the break-up of
Gondwanaland (indian plate and Southeast Asran block from Africa). The recent views
concernlng the Gondwanian position of the Southeast Asian block and lts hkely
connectnon with Ind|a were published by Burton (1970) and Ridd (197 1), However,
Stauffer (1974) did not agree with this proposed juxtaposition of the‘MaIay peninsula
with lndia, but believed the Southeast Asian block once had an African conneetion.
However, there is a controversy over the concegt of a Gongwanian origin of oyprinid
fishes, and more study of geology and palecichthyology is heeded to prove this
concept. Species of/ Osteochilus a‘r’e restricted to Southeast Asia. Therefore, if this
K :concept is true, theﬁ Osteoch//us must ha\fe arlsen sometime after the break— up of the

Southeast Asian block from Afnca and spread to the mainland of Southeast Asia when it

became connected
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