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94 S. M. K. SUFI

Iniroduction

A SYNOPTIC REVIEW of the penus Mastacembelus covering both the Oriental and African
forms was published in 1912 by Boulenger, who recognised 15 species from the Oriental
Region. Since then ten nominal Oriental specics have been added to this genus and one
to the only other genus, Macrognathus. During my tenure of a Fellowship at the British
Museum (Natural History) under the Colombo Plan in 1954-1955, Dr. E. Trewavas,
who felt the need of bringing together all the scattered knowledge about this family,
pointed out some inaccuracies in Boulenger’s revision and suggested that I should revise
the oricntal species of this group. She very kindly placed at my disposal the entire col-
lection in the B.M. (N.H.), along with an unnamed collection sent by Mr. M. W. F.
Tweedie from the Raffles Museum.

Acknowledgments

[ am indebted to the Director of the British Museum (MNatural History) and to
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has been kind enough to revise the manuseript at the expense of her other work. [ am
thankful to Mr. D. W. Tucker of BM. (N.H.) for his kind advice from time to time, to
Mr. A. C. Wheeler and Mr. P. E. Purves of the same Museum for radiographs of the
various specimens. 1 am thankful to Dr. 8. L. Hora of the Indian Museum for the loan
of types of Mastacembelus circumcinctuy, Mastacembeluy manipurensis and Rhiynchob-
della dhanashorii, and some specimens of Mastacembelus pancalus and also for per-
mitting me to reproduce some of his figures; 1o Mr. H. W. Fowler of the Philadelphia
Academy for the loan of paratypes of Mastacembelus taeniagaster and Mastacembelus
paucispinis and for permitting me to reproduce some of his figures; to Dr. 1. J. Hoedeman
of Amsterdam Museum for the loan of specimens of Mastacembelus billitonensis and
two unidentified specimens of Mastacenbelus; to Dr. I. C. A, Junge of the Rijksmuseum,
Leiden, for his valuable information about the specimens of Mastacembelus unicolor
collected by Kithl and Van Hasselt. I am also thankful to Prof. L. Berin of Paris
Museum for providing me with every facility during my visit to that Muscum; and to
Prof. M. Yamada of the University of Okayama, Japan, for his help in translating M.
Oshima’s paper on Mastacembelus kobayashii into English. To the British Council and
the Commonwealth Relations Office T am grateful for the help and various facilities they
provided me during my stay in the United Kingdom and also for giving me the oppor-
tunity to examine the Mastacembelid collection in the Paris Muscum by granting the
necessary funds. Last but not least I am indebted to Dr. A. R. Ranjha, Officer-in-Charge,
Zoological Survey Dept., Pakistan, for giving me the opportunity to work in the B.M.
(N.H.) by granting me the fellowship without which this work would not have been
possible, and also for dispatching the Mastacembelid collection from Pakistan for my
study.

The ficures of Mastacembelus caudiocellatus, Mastacembelus argus, Mastacembelus
erythrotaenia and three figures of Mastacembelus armatus showing the colour variation
were drawn by Miss Buswell under my supervision; the two figures of the Paris Museum
specimen of Mastacembelus erythrotaenia, one of M. mastacembelus and the anatomical
figures were drawn by myself.
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Redelinition of the Order Opisthomi

Gr. Opisthio), behind, and Omfo), shoulder,

Fishes of this order are characterized by their cel-like, compressed and elongated
body, covered with minute scales; non-protractile mouth and elongated snout supported
b:,.r a caredu_gmuus rod and cending in u sensitive tip lanked by the tubular anterior nos-
trils, which are thus remote from the posterior; by fake-like palatines, fused to the
ethmo-vomer; by long soft dorsal and anal fins, preceded by 7 to 40 detached, depres-
sible dorsal spines and | to 3 anal; by the absence of ventral (pelvic) fins and of a
post-temporal bone (except its lateral line components), the pectoral girdle not being
attached to the skull. Caudal short, either confluent with dorsal and anal or narrowly
separated. Air-bladder without an open duct.

So defined, the order contains a single family, Mastacembelidae.!

Anatomy. Skull elongated, gradually narrowing forwards; roof smooth. Large nasals
separated in the middle line by the narrow upper edge of the mesethmoid.2 Large fron-
tals. Parietals separated by supraoccipital. No opisthotic or intercalare. Plerotics,
sphenotics and epiotics present. Long prootic separating the pleurosphenoid from the
parasphenoid; latter reaching the hind margin of the skull, No trace of orbitosphenoid,?
but a very small basisphenoid present, at least in some species. Lateral ethmoid small.
Mesethmoid compressed, forming a narrow vertical septum between the nasal cavities.

Vomer toothless (pace Giinther, Day and Regan).3

Palatincs narrow flakes of bone immovably united to mesethmoid, vomer and
parasphenoid, bearing teeth in some African species, toothless in other African and all
Asiatic species. Pterygoids movably united to lateral ethmoid outside the palatine.

Premaxilla non-protractile, united by fibrous tissue to ethmo-vomer, and to a fibre-
ensheathed rostral cartilage which separates it from its fellow. Maxilla attached by liga-
ment to ethmoid close to the union of this bone with the premaxilla, otherwise separate
from the latter.®

1. Annandale (1918) erccled the Family Chondluriidae (o receive Chawdhuria candota and as-
signed it to the Order Apodes. Regan (1919), considering that ihe characters described for Clau-
dhuria showed its relationship 10 Mastacembelns, placed It in the Opisthomi. Subsequently Annon-
dale and Hora (1923) agreed with this decision and gave new analomical characlers 1o supporl il
Jordan (1923} followed this classification and Mitra & Ghosh (1931, describing the: soft anatomy,
came (o the same conclusion. Berg (1940), however, remarking that Clhawdharia is “s0 specialized
that it plainly deserves the rank of a specinl order”, assigned it to a separate Order, Chaudhurii-
formes. Anpandale & Hora point out the differeaces as well as the resemblances between Clhandhiria
and the Mastacembelidae, and in view of these, and especially of the lack of specializalion of the
snoul, I am inclined (o ngree with Berg.

L 1 confirm this abservation of Ghosh (1930) on dry and alizarin preparations of both genera.
Repgan (1912), Gregory (1933) ond Berg (1940) stnic that the nasals meet in the middle ling, as
in some incompletely prepared or shrunken dried skulls they may appear to dooat first sight,

o Ghosh (op. cit.) states that the orbitosphenoid s very rudimentary, somelimes  fused with
prootics, but [ could not find any trace of orbilosphenoid, thus sprecing with Regan (op, cit.} and
Gregory (op. cit.).

4 Although Regan (op. cit.), Gregory (op. clt.) and Berg (op. cit.) have observed that no
basisphenoid 15 present, 1 have found o very small basisphenoid in an alizarin preparation of A
mactlatns and in o dry skull of Meocrognachus, thus conlirming the finding of Ghosh Top. cit.).

% Confirmed in dry skeletons of several African and Asiatic species and in alizarin prepara-
tions of both genera and in microscopic sections of Macrogronli.

8. | cannot agree with Regan (op. cit.) and Gregory (op, cit.) that the maxilla is firmly
attached to the premaxilla. In dry skeletons of both genera, in alizarin preparations and in lransverse
sections of Mocrognathus, the two bones are widely separateéd for the greater part of their lenpth,
At the anterior end of the maxilln, where both bongs are atiached by separate ligaments to the
cithmoid, the two lie close together, but the fibres between them do nol run from one to the other,
but from both 1o the ethmoid. At the angle of the mouth, the end of the premaxilla and the expan-
sion of the maxilla are together surrounded by fibrous tissue as in most fishes.

Mus. 27, 1956,
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Preorbital bone large, articulating with lateral ethmoid, and lying on outer side of
nasal; in some species of Mastacembelus produced into a strong spine which is usually
pungent. No suborbital bones, but alizarin preparations show the infraorbital lateral line
canal to be weakly ossified along part of its course.!

No post-temparal, but the lateral line canal is ossified in this region and also passes
through the supracleithrum; supracleithrum attached by higament to the 2nd, 3rd or 4th
vertebra. No mesocoracoid; hypercoracoid perforated; hypocoracoid with a strong post-
coracoid process; radials four, two on the hyper- and two on the hypo-coracoid (Fig. 3,
Plate 14).

Centrum of first vertebra convex in front, fitting into a cavity formed by basi- and
ex-occipitals. First 4 to 8 vertebra with flattened neural spines; epipleurals on the first
and a few of the following vertebrae; pleural ribs on parapophyses on the third to last
abdominal vertebrae; posterior ventro-lateral processes (zygapophyses) on each vertebra
except a few (1-3) anterior.

Tail homocercal; 5 o 7 hypurals.

Six (2 + 4) branchiostegal rays. Four gills; a slit between the fourth and the toothed
fifth ceratobranchial. Pharyngobranchials of 2nd, 3rd and 4th arches expanded and
bearing teeth. Finely toothed plates may be present on hypo- and cerato-branchials.
Gill-rakers, if present, rudimentary. *

A pseudobranch in the form of a rete mirabile, inconspicuous in the adult, present,
at least in some species.?

Stomach U-shaped. Two pyloric cacca, beyond which the intestine extends for-
wards for a short distance, then bends backwards and follows a straight course to the
anus.

Habitat and Bionomics

Mastacembelids abound in plains and at high altitudes, in running and still waters,
clear as well as muddy, usually lurking in crevices of the rocks or among stumps of
plants near the bank,

They have been found buried in soil when the water is dried up. Day (1877, p. 214)
exhumed specimens of Macrognathus actleatus, still lively, from the nearly dry beds of
ponds, and Job (1941, p. 131) has found a pair of Mastacembelus pancalus buried deep
in the mud in a drying pool. The latter species was noticed by Job (op. cit.) to bury
the greater portion of its body including its snout in the mud during the cold winter
months, even in the presence of water in an aquarium, for longer or shorter periods, the
opercular flaps, when visible, exhibiting no respiratory movements. From this he con-
cluded, *This species is capable of resorting to longer or shorter periods of hibernation
during which even the breathing movement is suspended.”

Some of these fishes are nocturnal in habits. Sundara Raj (1916, p. 289) and Job
(op. cit., p. 130) have noticed that in an aquarium Macrognathus aculeatus and Masta-
cembelus pancalus, both lie buried in the mud or sand during the day, while in the night
they swim about freely. T can endorse the views of Sundara Raj and Job, having observed

I. In my alizarin preparations of M. macwlatus the infraorbital lateral line canal is ossified
for a short distance behind the precrbital bone: and in an alizarin preparation of n young Macrog-
naihus aeuleatus the infraorbital canal is weakly ossificd in sections EDTJI‘I:EPBIHJ.II:I_E lo_suhqu:ntal
bones, but without any plate-like expansions. The supraorbital canal is similarly ossified in front of

the nasal bone to its termination near the tip of the snout (see p. ), although this is such a thin
shell that the alizarin has the effect of making its course clear withoot appearing red. Sections
the bony tube.

2 in M. grmeins and M. pancolis, sec Bhargava, 1953,

BuLL. RAFFLES
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the same behaviour in these fishes. The act of burrowing, an intcresting phenomenon,
has been described in Mastacembelus pancalus by Job (op. cit.) who says, “The fish
glides about the bottom nosing the substratum with its mobile, trilobed sensitive snout
and selecting a suitable spot, wriggles itself into the substratum by a brisk side to side
and forward movement until most of the body and tail arc concealed. Sometimes the tail
sticks out as also the tip of the head.”

That the spines have a defensive function is illustrated by the statement of Deraniyi-
gala concerning Mastacembelus armatus (1932, p. 269 ): “When held in the hand the
fish wriggles backward and its short dorsal spines act like the teeth of a saw, inflicting
a nasty slash in the palm of the inexperienced fisherman.”

Hora (1935, p. 8-9) stated that these species “‘are fully adapted for aerial respira-
tion” and that air “is taken in through the mouth and passed out through the gill-
openings.” He maintains (p. 14) that the gills are capable of both aquatic and aerial
respiration, Experiments have been conducted on Macrognathus aculeatus, Mastacem-
belus armatus and Mastacembelus pancalus to ascertain whether the fish becomes
“drowned” if not allowed to reach the surface, but there is some dissension among the
various workers. According to experiments conducted by Dobson (1874, p. 318 & 321),
the time required to cause asphyxia in Macrognathus aculeatus is 5 hrs. 15 mins., and
in Mastacembelus pancalus 5 hrs. 35 mins.; according to the findings of Day (1376,
p. 339) Macrognathus aculeatus “becomes drowned if placed in water so as to be un-
able to reach the surface.” Ghosh (1933, p. 328 & 329) and Hora (1934, p. 8), how-
ever, in their experiments have found that all the specimens of Macrognathus actleatus,
Mastacembelus pancalus and Mastacembelus armatus continued to live for a week when
confined in a cage and not allowed to reach the surface. According to Hora (p. 14)
death of fishes in the earlier experiments was either due to “the foulness of water or on
account of air being locked up in their air-chambers.” Job's observation suggests that
it is by inanition, with respiration at a minimum or even at a standstill, that survival may
occur, rather than by special modes of respiration. The air bladder is closed, and there
seems Lo be no special respiratory structures other than the gills. However o come to
any definite conclusion, I think it is necessary to conduct some more experiments cor-
relating the time of survival with the condition of the water and amount of activity
displayed by the fish.

Not much is known about the food of these fishes. Cuvier and Valenciennes (1831,
p. 459) found small scales in the stomach of Mastacembelus armatus and debris of
fresh water worms in the stomach of Macrognathus aculeatus. Hamid Khan (1934,
p. 661) describing the feeding habits of Mastacembelus armatus remarks “It is carni-
vorous and has minute teeth in the jaws and is very destructive to eges and fry of other
fishes.” Deraniyagala (1932, p. 268) states that Mastacembelus armatus “Usually feeds
on earthworms and is frequently taken on rod and line with this bait or shrimps”, while
Macrognathus aculeatus subsists on earthworms, insects and organic matter. Job (1941,
p. 131) who has studied thoroughly the food of Mastacembelus pancalus says “In the
young stages the fish is found to subsist mainly on Entomostracan Crustacea, the items
in the order of preponderance being Daphnids, like Macrothrix orientalis, Ostracods
and traces of Cyclops, and larvae of insects as Ceratopogon sp. and other Chironomids,
Coleopterans and occasionally larvae of mosquitoes and other Dipterans. As the fish
grows larger the proportion of insect larvae increases and larger Crustacea begin o
form a fair portion of the diet. Only in one instance were Telcostean remains noted
among the gut contents; these consisted of a single cgg and a part of a fin,”

Mus, 27 _1956.
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Knowledge about the breeding habits and development of these fishes is mainky
confined to Mastacembelus pancalus. This species, according to Sundara Raj (op. cit,,
p. 290), breeds in cold weather; he obtained young specimens averaging 30 mm. in
length from the Spur tank, Egmore (Madras) early in February. D'Abreu (1925; as
quoted by Job, op. cit., p. 123), has obtained 28 mm. fry of this specics in the Amba-
jhari tank at Nagpur (India) in April, while Prashad and Mukerji (1930, p. 169)
obtained 50 mm. specimens from Munchar Lake, Sind (Pakistan) in November. Job
(op. cit.), who made a detailed study of the life-history of this species, records that in
the railway borrow pits in Ulubaria the fish breeds from May to November with the
peak period at the commencement of the monsoons. The eggs, 13 to 135 mm. in dia-
meter, are demersal, but are laid in masses, which lie among the algal meshes. The
change from the yolk-laden larva to the adult structure takes over a month and maturity
is attained in about one year. As regards the breeding season of Mastacembelus armatus
Sundara Raj (loc. cit.) records mature ova in a female caught early in February; while
Deraniyagala (op. cit. 268 & 269) has obtained mature males and females in October,
November and December, numerous young under 50 mm. in length in February and
two of 68 and 70 mm. in July, from various parts of Ceylon. Sexually ripc males and
females of Macrognathus aculeatus were taken by Deraniyagala (loc, cit.) from various
parts of Ceylon in March, May and September. According to him, the cggs arc pale
green, numerous, small, 128 mm. in diameter and are laid in fresh water.

Economic importance

Some of the spiny eels grow to quite a large size. Among those examined for this
study the longest is a specimen of Mastacembelus erythrotaenia, 600 mm. in total
length. Mactacembelus armatus is said to grow to 3 ft. (Job, op. cit.}. Regarding their
importance as food, Day (op. cit., p. 338), considers them excellent and says that they
salt well, but their flesh is said to be heating. In some places, especially at MNagpur
(D'Abreu, 1925; as quoted by Job, op. cit.), Madras (Sundara Raj, op. cit.), Bengal
(Hamilton, 1822, p. 27), southern Shan States (Annandale, 1918, p. 543, Siam
(Smith, 1945, p. 64), they arc regarded as cxcellent food fish; but in other places, for
example Punjab (Hamid Khan, loc. cit.) and Sind, they are despised owing to their
snake-like appearance, and are eaten by poor people only.

Family MASTACEMBELIDAE

With the characters of the Order as here restricted.

The genera of Mastacembelidae

Like all authors except Bleeker and Jordan (see p. 105), 1 recognise only two
genera. Both have the snout extending in front of the mouth with the tubular anterior
nostrils forming with it a trilobed rostrum.

1. In Macrognathus (p. 99) the snout is very long and accommodiates on s
under surface, behind the anterior nostrils, a concave prolongation of the upper jaw
consisting of a paired series of toothed bony plates. One specics, widely distributed in
Asia.

2. In Mastacembelus (p. 105) the premaxillaries are simple, and end anteriorly
a little in front of the tip of the lower jaw; in front of them the snout is conical with
the anterior nostrils opening near its tip. Numerous species in Asia and Africa.

BuLL. RAFFLES
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Methods  of measurcment

Total lenpgth: distance between tip of rostrum (fleshy appendage)
and tip of caudal fin.

Standard length: distance from tip of rostrum to base of caudal fin.

Depth of body: vertical distance at deepest part of body, at origin of
soft dorsal or anal,

Length of pectoral: length of longest pectoral ray.

Length of head: distance between tip of rostrum and posterior angle of
gill-opening, ie, including rostral appendage.

Length of snout: distance between tip of rostrum and anterior margin of
eye,

Diameter of eye: horizontal diameter of orbit.

Interorbital space: width of roof of skull between orbits.

Length of lower jaw: distance between lip of dentary and posterior end of
articular,

Length of gape of mouth: tip of lower jaw to angle of mouth-opening.

Genus Macrognathus

(Macros Gr. large; gnathos Gr. jaw)

[Mastacembelus (part.) Gronovius, L. T., 1763, Zoophylac, Pr. 1: 133].

Mastecembelis (part, ex Gronovius, errore pro Mostacembelus) Scopoli, J., 1777, Introd.
Hist. Mat: 458,

Macrognathuy (part.) Lacepéde, C., 1800, Hist. MNat. Poissons 1I; 283 (type Ophidium
aculeatum Bloch).

Rhynchobdella (part.) Schoeider, 1., 1801 Blochii Syst. Ichthyol; 11: 478 (type Rhiynchabdella
arientalis Schneider = Ophidicem acileatum Bloch).

I agree with the reasons given by Smith (1945, p. 62) for using the earlier Macrog-
nathus instead of Rhynchobdella, which is commonly used. All the early generic names
proposed for Mastacembelidae included a species of each of the two genera now recog-
nised, but whereas Gronovius first described the “simack” sent to him by Russell and
defined his genus with that in mind, Lacepéde’s first specics was the O. eculeation of
Bloch and the meaning of the generic name is evidently derived from the great upper
jaw of that species. Moreover, although Cuvier & Valenciennes used Rbynchobdella,
they recognised Macrognathus as a synonym of it, and not of Mastacembelus, thus
implicitly restricting it.

Definition. A Mastacembelid with the snout prolonged to accommodate on its
concave under surface a paired seres of toothed bony plates, which are an anterior
extension of the premaxillary.!

A single species,

I hlt.l'm.ugh Giinther (1861) and Day (1876) stated that vemerine teeth are present in
Macrognathur, and Regan (1912) included in the ordinal characiers that vomerine tecth miay be
present or absent, I can find none, either in sections, alizarin preparations, spirit specimens or a dry
skeleton.

Mus. 27, 1256,
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|
—+ : Structure of the rostrum (Figs. 4, 5 and 6, Plates 15-17) o
| Historical. The unique structure of the snout has attracted the attention of almost il
all naturalists who have seen this fish, but, so far as | know, none has furnished either oy
a detailed account or an anatomical figure of it. Amongst the pre-Linnucan workers st
Ruysch (1718), Renard (1718-19 and 1754, see text fig. 1) and Valentyn (1726)
_ published figures which Cuvier & Valencicnnes (1831, p. 463) say were taken [rom an "
i unpublished drawing by Vlaming (ca. 1715) labelled with the Malay name ikan-ginva it
] meaning elephant-fish. I have not seen Viaming’s drawing, but the figures of the other
| authors, although showing an exaggerated spout. yet on the evidence of the long dorsal sy
and anal fins, with free spines before the dorsal, are probably inspired by our fish, i
remembered “with advantages.” At least, in over two centurics no Asiatic fish has been ol
found whose snout better descrved comparison with an elephant’s trunk,
Bloch (1786) calls the fish “der Elephantenriissel” and Schneider (1801 } writes ﬁ
(in translation) “Upper lip produced into a rostrum excavated below, with numerous lar
transverse folds, divided by a longitudinal keel (like those of the cephilic shicld of e
Echeneis)™.
an
LT AAT S T <,
ap
ca
Test Fig. L. tkan-Gaya. Quiline drawing (by E. Trewavas) [rom the coloured figure 78 of folio 13 g
of Renurd’s Poissons, écrivisses el crabes . . . ded 1sles Molugues™, 1718=19,
These comparisons are apt. Like an elephant's trunk, the snout is mobile and pre- :
hensile, has transverse ridges on its lower, concave surface and nostrils near its tip. As il
in the sucker of Echeneis, the ridges are supported by bones and bear denticles.
. No one, however, has described these bony plates. Cuvier & Valenciennes (L. 3
PP. 444-5) refer to the possibility of embracing objects in the concavity of the under ‘]
surface and consider that the ridges must be highly sensitive. They say that the inter- 4
maxillary bones support only the base of the snout, and scarcely pass beyvond the end s
of the lower jaw. In pl. Iv. fig. 1 a of the “Disciples” Edition” of the Régne Animal =
(1841}, Valenciennes figures the under surface of the snout and in the explanation of B
the plate refers to the ridges and to the anterior nostrils. 4
Day (1876, p. 338) and Hora (1921, p. 205) similarly illustrate and brielly des- ]
cribe the snout, Deraniyagala, however (1932 and 1952}, correctly describes the teeth }

as “villiform on jaws, and as transverse palches in rostral groove”, ond adds {(1952)
that there are 2026 of these cross bands.

snout of Macrognathus actileatus,

The rostral cartilage is a slender rod, firmly united by fibrous tissue to the front of
the ethmo-vomer and tapering to end at the tip of the rostrum, between the two anterior
nostrils. Throughout its length it is wrapped in a thick layer of circular fibres,

In front of the expanded anterior end of each toothed premaxillary bone a seriés of
20 to 26 narrow, toothed, bony plates extends to near the anterior end of the rostrumi,

Description. 1 have examined alizarin preparations and fransverse sections of the !
each plate being curved to fit the concavity of the snout. Tn section the plates appear 3

BurL, RAFFLE=
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exactly like the premaxillary, and they arc probably best regarded as a scgmented ante-
rior extension of this bone. There are 25 pairs of plates in my 72 mm. alizarin prepara-
tion, and 21 in a specimen of 225 mm., so that between these sizes there is evidently no
increase in number of plates.

Above each row of plates the nasal tube runs from the anterior nostril backwards
to the olfactory organ, under the nasal bone, and opens behind this at the posterior
nostril, between the nasal bone and the eye.

Above each nasal tube runs a canal of the lateral line system, in an extremely thin
tube of bone. It opens above the anterior nostril near the tip of the snout, and can be
traced backwards into the nasal bone. It is thus the rostral extension of the supraorbital
canal.

To left and right of the rostral cartilage and above it, outside its fbrous sheath, lic
three bundles of longitudinal fibres, attached anteriorly to the tip of the rostral cartilape
and posteriorly, the dorsal to the anterior end of the ethmoid, the lateral to the premaxil-
lary near its junction with the sheath of the rostral cartilage. There is a layer of circular
fibres under the epidermis, but only on the upper and lateral walls, not extending to the
lower concave surface, nor to the boundary edge between the concave and convex sur-
fuces. The melanophores, lic outside and inside the fibrous layer, and some among the
fibres.

The fibres, both of the longitudinal bundles and of the cutancous layer have the
appearance of collagen fibres, but the observed mobility of the snout in the living fish
can hardly be explained unless at least some af these are contractile. [ have labelled the
longitudinal bundles as ligaments, however. (Fig. 6, Plate 17).

The epidermis of the convex surface of the snout consists of columnar epithetium
inciuding mucus-secreting cells and scnsory buds. The sensory organs are most abun-
dant near the tip of the snout, where, 4s in Mastacembelus, the skin 15 liberally supplied
with blood vessels and nerve endings.

Function. Cuvier & Yalenciennes (1831) believed that the concave lower surface of
the snout, by its power of cmbracing objects and its fransverse ridges, had a sensory
function. The structure shows, however, that the sensory function is confined o the tp
and the convex surface, as well as the olfactory and lateral line organs, while the con-
cave surface is really an extension of the upper jaw, enabling the fish to scize food
arganisms and pass them hack to the mouth, aided by the orally directed teeth.

We know that Macrognatius is nocturnal, and the sense organs of the rostrum arc
doubticss of value in helping the [ish to find its way. By day the fish is in the hitbit of
lying buried in the mud. and the lirm uxis of the rostrum and its mobility probably fit
it for use as a burrowing organ.

Macrognathus aculeatus (Bloch). Figs. 7—10, Plate I8

erphidiim aeileatunt Bloch, M. [ 1787, Ausl. Fische., 11z 72 tal. chx A 2 (East Indies);
Gimelin. J. F., 1788, Linn, Syst. Mat, 13th ed.; 1147 (copied].

Mueroguathns aeulealio. Liicepede, €. 1500, Hist, Mut, Poissons, 11: 184 {India): Humilton
Buchanan, 1822, Fish, Ganges, .29 (Ganges); Herre, A, W, C. T, and Myers, G. 5, 1937,
Bull, Raffles Mus, 13 74 (Sinpapore; autlel of Lake Chin Chin, Tasin, Malacen; and
Bukit Merah Reservoir. Perak); Smith, H. M., IQﬁS,IUuH: 1),5. Mat, Mus, 188: 61
i Menam Chao Phya, Menam Sak, Menam Chi, tributaries of Menam Mao and in lakes,
swamps and ditches of thie central plain of Siam).

Ievnchabdella  oricitalls Sehineider, 1., 1801, Blochii Syst. lchihyol. 47K (Tndia and
Ceylon .

A, 27, 1956,
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H.I’Ij'uchfﬂ.?dr.llfffrt.'J'ﬁ.I’ Schneider, }". 1501, Blochii Syst. lchihyol., 479 Taf, Ixxxix (Trangue-
bar); Cuvier, G. and Valenciennes, A., 1831, Hist, Nar, Foissons, VIII: 451, pl. 239,
Crpliidinm rostratien Shaw, G, 1803, Zool,, IV: 73, pl. wii,

Macragnathus ocellatiny Hamilton Buchanan, 1822, Fish, Ganges, :29.

Ritvuchobdelln avellata, Cuvier, G, and \’afcnricnnus, A, R3] Hist, Mal, Poissons. VIII:
455 (Bengal); Blecker, p. 1850, Verh. Ratavig, Genoot., 23: 3 (Jawy, Cevlon, Pondi.
chery, Tranquehar nnd Bengal), 13 (Baravig, Purworedjo, Surabaya, Modjokerto,
Surakarta) and :9: ld., 1865, Med. Tijdsche, Dierk., 2: 34 and 174 (Siam),

RI:'_'I'nr'J'meHu aetleatta, lerdan, T, C. 1848 Mudras 1. Lii. 15: 197 (rivers-and (onks of
Carnatic): Giinther, A., 1861, Cat. Fish., 1]1: 340 {Cileutta, Madras, Assam, Hornen,
Ceram, Moluceas): Peters, W. C. H. 863, Mber. prenss. Akad., Wiss. Herlin :283
(Fava); Martens, E. von, 1876, Pregss, Exped. 0-Asien, Zool. I, pt. 2 :39g (Bangkok):
Day, F., 1876, Fish. I‘ndm,t (338 pl. Ixxii, fig. 1 (brackish waiers and deltas of large
Indian, Bormese and Sind rivers; Borneo, Moluecas); Vin:igucrm, D., 1883, Ann, Mus
Stor. nat. Gcnov:g. 18: 632 (copied locs, and R, Irmwnddi}:_Sauvagc. H. E, 1883, Byl
Soc. philom. Paris, {7) 7: 151 (Menam Chag Phya, Sfam}): Day, F., 1889, Faun Brit,
India, I1: 331 fig. 110; Vinciguerra, I, LRB90, Anr. Mus, Stor, nat. Genova, (2) 9: |78
(copied locs. and Mandalay, Bharmo, Burma); Vaillani, L., 1893, Mouv, Arch. Mus:
Paris, (1) 5 42 (West Bornea, Sondg Iz, and Tndiaj: Reuvens, L., 1894, Motes
Leyden Mus., 16; 175 (Brantns R, Java): Vale, W, 1907, Matuurk. Tijdschr. Ned.-Tnd.,
66: 134 (copied locs, and Palembang, Sumatra); Jenkins, 1T 1907, Bee, Indian Mus,
3 287 (Sur Lake, Orissa); Willey, A., 1908, Nuture, 77: 145 (Cevlon) and 1910,
Spolia zelan., 7: 84 {Burave nr, Hanvella): Dalgliesh, G, 1910, 1. Bombay nat. Hist,
Soc.; 20: 433 {Tirhoor, Bengal): Duneker, G.. 1912, Mitt. naturh. Mius, Hamburge, 20
2536 (Ceylon): Weber, M. and Beaufort, L. F. de, 1912, in Maass, Durch Zentral-
Surnatra, 11 220 {Gunung, Suhilan, Sumitra); Sundary Raj. B 1916, Ree. Indisn, Mus:,
1Z: 289 (fresh and brackish waters of Madras); Hora, 5, L 1923, J. nat. Hist, Soc.
Siam, 6: 180 {Bangkok): Chahanpud, I 1924, Bull. Econom, Indochine (M.5.), 6: 580
(G, of Siam); D'Abrey, B A, 1D, 1923, I, Dombay pat, Hisi Soc., 30: 710 { Chapra,
Ghogra R.. Bihar) and :711 (Maghbir, N. of Chanda Disir., C.P.); Chevey, P, 1939,
Motes: Inst. occanogr. Indochine, &: 7] (Cochinchina); Pillay, R, 5. ¥ PR . T
Bombay nat, Hisy, Soc., 33: 376 (Trevandrum): Deranivagala, P. £ p. 1932, Cevion
I Sci., 16: 266 (Ceylon); Fowler, H. W. 1934, Proc, Acad. Mat. Sci, Philad., 86: 145
{Chantaboon,  Siam); Chovey, P. 1934, Noies Inst. ocennogr, Indochine, 7 184;
Fowler, H. W_, 1935, Proc, Acail. nat. Sci. Philnd., 873 1M (Hangkok) and :513 (Old
Chiengsen}; Suvat, ¢, 1936, Index Fish. Siim :2] {Nong Mong Krabinhuri, E. Siam;
Lopburi, Central Siam, Pechabun and Menami Chai at Udon): Shaw, G. E, and
Shebbeare, E. 0., 1937, 1. Asiat, Soe. Bengal, {3) 3: 127 text-fig. 129 {muddy streams,
Apalchand Forest, W, of Duars, M. Bengaly; Fawler, H. W, 1937, Proc. Acad, nat.
Sei. Philad., 89: 222 {Bangkak, Tachin, Mcpoon, Kemrat, Siam); Misra, K. 5. 1938,
Rec. Indinn Mus., 40: 257 { Mallamalai FIills, tanks ar Premu (all, 800 [1): Hora, 5L,
1240, Ree. Indian Mus., 43: 166 (markel al Sihawa, Raipor Diste.d, 2369 {Muabanadi
R.), and :370, 371 Chevey, . and Poulain, F, L., 1940, Mem. Tost, oceanopr. Indo-,
chine, §: 22; Mahmood, 5. & Rihimullah, M., 1947, 1, Bombay nat. hist. Soc., 47: 109
(Nizamabad Distr,, Hyiderabad State); Sinha, B, M. and Shiromany, P. A., 1953, Ree
Indian Mus., 51: 63 ( Kalinadi, Meerut, WPy,

Mastacembelus pentophihalmiis Gray, J. E., 1854, Cnt. Gish , .. Gronow: - ]72.
Riynchobdella aciuleara var. sigmensiz Giinther, AL, 1861, Cat Fish., TIT = 5an { Pachehore,
Siam).

Hivvncobdelle (sic) acideaty, Sauvape, H. B 18481, Nouv. Arch. Mus., Paris, {2) 4= 180
{copied locs. and Mekong, Siim).

Riyunchohdelln dhanashorii Hors, 5 L., 1921, Rec Indian Mus, 22: 205, pl. ix. fig. 2
{Dhanashori stream, nr. Dimapur, Assam).

Rhynchobdelly dhanasarii (sic) Hora, 5. L. and Mukerji, D. B, 1935, Rec. Indian Mirs. T
384 (Brahmaputra system),

Muastacembelis pancispinis (nec Boulenger, 1899) Fowler, H. W., 1930, Proc. Acad, mat,
Sci. Philad., 91: 75, fig: 23 (Waterfal] at Trang, Siam); Suvat, C., 1950, Faun. Thaj-
land: 206 (copied),

Mastacemibolug meticispingy, Smith, H. M., P45, Hull, U.S, Nag, Mus., 188: 65 {copied ),
Macragnathuy aceleate, Suvalii, C.. 1950, Faun. Thailand: 207 (a5 for R, acwdeaty in 1936).
Mucrognarhus aculaata var, shamensiz, Suvatti, C., 1350, Faun. Thailand: 207 {copicd ),

Macroguaths aetifeatny aeileniny, Deranivigala, 7. E: 2 1952, Atlas Verieheaics Cevlon, I:
132 {Indip, Burma, Borneo and Moluceas (copied) amd Ceylon).

BuiL. RarFLes
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D XIV-XXII 42-58; A III 42-58; P 17-25; C 13-16.

Scales between and around eye and posterior nostril, and from the Iatter to the
maxilla. Top of snout, internasal space, interorbital space and top of head as far as hind
edge of preoperculum naked. No spines on either preorbital or preoperculum. Gape of
mouth very small, not extending to below the posterior nostril. Teeth small, pointed;
present in both jaws and on the segmented anterior extension of the upper jaw. No gill-
rakers,

Spinous dorsal originating far behind the end of pectoral, last spine small. Anal

spines close together, second largest, Tast small: soft anal originating ‘below the sof
dorsal,

Vent nearer to base of caudal than to snout. Caudal distinctly separated from the
dorsal und anal, or, exeeptionally, united with anal (¢d. M. paucispiniy Fowler).

Proportions as % of standard length
Depth of body: 110 o 161,

Length of head (17:5) 1940 to 240 in specimens of S.L. 109255 mm,, up to
27 in smaller specimens,

Length of pectoral: 56 o 7-3.

Proportions as % of length of head
Length of spout: 42-8 10 54-1.
Diameter of eye: 7-2 to 118, negatively allometric.
Interorbital space: 4-1 to 5-5.
Length of lower jaw: 250 10 330,
Length of gape of mouth: 87 to 11-1.

Colour in spirit brown or light brown on the back and sides, paler an the belly.
Bady either marked with dark brown, broad oblique bars emerging from the back and
becoming obscure on the belly (Sumatra, Malaya, Singapore, Burma and Siam); or
with pale narrow abligue lines, which are sometimes broken into spols, emerging from
the back. hecoming ohscure on the belly, anastomosing hehind the vent to form o reti-
culation (Assam and Ceram). A pale lateral band, above the lateral line from eye to
tail may be present or absent. Head brown on the back and sides, paler underncath:
undersurface of head sometimes marked with variously broken cross bars.

Dorsal fin pale or orange, with dirty white spots or with longitudinal stripes; 3 to 10
ocelli at the base may be present or absent; il they are absent, the fin is marked wilh
basal spots which are the continuation of the dark brown body bars. Anal fin pale or
orange, occasionally with 2 ocelli; sometimes with bars which continue the dark brown
body bars; speckled with dirty white spots or striped. Caudal striated with white spots.
occasionally with one ocellus. Pectoral pale or orange sometimes with a dark basal spot.

Habitat. India, Pakistan, Burma, Ceylon, Siam, Malay Peninsuls; Java, sumatra,
Borneo and Moluccas, in a wide range of habitats from fresh to brackish and
running to stagnant water. Chabanaud (1924) lists it from the Gulf of Siam as a eury-
haline species hut gives no definite marine locality.

Mus, 27, 1956,
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Study Material,

Museum and Reg, No. | slandard Length

I {mm.)
BM (NH) 1845.11.5.2% <+ 1T (damaged)
,. 1845.6.22.175-6 o 15 & 149 i
. 1845622 177 9 o NG AR R gy
{hleached)
i [847.7.27 ., o | 1909 {bleiched )
= 1852.9.13.239 < |85 & 135
1853.8.12.53

w 185832465

135, 119 & 140
PR B s |
(1215 & 213

o) [R58.8.15.50.3 o
2 18603, 19,942 oo VA &OTS
2 1860.3.19.953 o | (damaged)
. 1861104 Type of |
flivechobdella wewlears
VAll. sieiensic o [ ENS S
W I870.6.14.55 | 255
T 1872.4.17.28 Sy Rk
M 188012136 el B o
Al 1883.11.28.15 i !2-15.(? -
. 1589.2,1.3622. 5 < | 91C 118, 124, 13855
55 1#89.2.1.3626-7 : 132, 155 or

. 18890111252 el [ il =
. 189452106 20 .o | 141, 164, 166, 204,
213

" 1894.5.21.2]

0 189452122

" I898.4.2.127 8
1922,5.19.115

" 1934, 1007112113

o | alizarin preparation
. | ‘Skelcton &5
| 1995 {Ind damaged)

(damaiged)
| 128 1618
Type of Ophidiun rastratimn = | 216
BM (NH) 1863.12.8.60 71

18T, '187.5, 189,
193.5, 203.5 :and
237

- 50
Zoological Survey Pakisian o ! 05
Zoological Survey Pakistan | 177,208, 243

Zoolagical Survey Pakistan

Foological Survey Pakistan o | 156,85

Acad, Nal, Sci. Philad., No. 68518 70.5
Paratype of Masracembeluy pte- |
cispinds

Indian Muscum, F, 9980/] Typeol | 91
Rhpincheldella ahanasharii

149,151, 168, 183 |

| |
[ 130, 148, 157,158 ..

1. One specimen from each locality, bt there is now no
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Notes on the synonymy

.. R. dhanashorii Horg was based on 5 single specimen and distinguished from
M. wewdeatus by its Proportions, coloration and habigay, The proportions 5y given by
Hora fall within e range of M. aculeaty, with the creeplion of the head, which is
retatively simuller. | was therefore plad to see the o ype and messure iy iformly with my
miterial. 1 measure the fiead without rostral “ppendage a5 18 mim, (14 mm. Hora),
with rostrum 21-5 mm. and 23:6 per cent of the standard length. Although this is within
the range for M. aculoas: it is smaller than in my four specimens nearest in total length,
which have it 25 o 27 per cent, I find the colour pattern. believed characteristic, also in
specimens from other regions, whereas other Assamese specimens have a mare typical
pattern. Finally fresh waters fur inland ace not an cxceptional habitat for M. aculeatus
a5 Hora thought (see H. M. Smith, 1945, and my specimens from Allahabad and Sak-
rand Distr. as well 15 records from N. Bengal, Raipur Distr., Nizamabad sind Neerut ),

In view of the variability in size of head in the species; in view zlso of the fact
(established by Martin, 1949) that such proportions may be affected by rate of growth,
ind this again by environment, 1 do not feel able to recognize this specimen as the
representative of a distinet species on its small head alone.

Nevertheless the cighteen other specimens do not show a smooth progress from
relatively larger head in the young to a relatively smaller head in the fullgrown. The
smualiest head (195 per cent of S.1.) is found in a specimen of unknown Iocality (S.L.
199-5 mm.), and this specimen and M. dhanashori; stand out of series whether the
rostral appendage is included or oL, so the varied conditions in which this is preserved
cannot explain the irregular variation in size of head, Although, therefore, on my mitle-
riaf | cannot recognise more than one specics, T commend attention to size of head to
anyone able to study a large material in the castern parts of the range.

2. It was a surprise, on receiving Mr. Fowler's kind Tonn of the paratype of
'‘Mastacentbeluy Pancispings’, to find that he had overlaoked the churncteristic snout of
2 Macrognathuy, The colour patiern comes well within (he range of M. ecrdean in
Siam and clsewhere, The paratype is exceptional in having the list anal rays adnate 1o
the buse ol the caudl (Plate 18, Fiz. 10), but in onc.ordwe of my specimens the twe
fins are harely separated.

3. R. aculeata var. siamensiv has already been accepted by Smith (1945) a5 com-
ing within the range of M. actleainy in colour pattern and number of dorsa) spines, ad
this is all the easier since 1 now find [5; not 13, spines in the type of this “sariety™.

4. In using  trinomen, Deraniyagala (1952) implies the existence of other suh-
species, but I find no reason to recognise such.

Genus: Mastacembelos

[Mastacentbelus (part,) Gronovius, TOF) 1763 Foopli 12 133),

Mastocenibeliuy (ox Gronov., errore pro Mastacenibelns) (part) Scapali, J., 1777, Intrad.
Hist. Mal.: 438, (iype,ex Gronov., Simak 1 Inglese of A, Russel]l — Cpivielinin wtesta-
eemtbofuy Solander in P Russell),

Meacrognathus (par, not the Lype species) Lacepide, C.. 1800, Hisk Nat, Poissons 11: 235,

Rliyachobdells (part., not the I¥pe species) Schneider, 7., 1801, Blochii Syst. Ichth, II: 473,

Pararitiachabdell Bleeker, P.: 1874, Varsh-Aknd. Wel. Amsterdam (2) 8: 168 {type Riiyn-
chafdella macilin Keinwardo,

Hedellurbynchng Jordan, 0. 5. & Tamiki, 5. 1927, Ann, Carneg, Mus, 17: 391 Livpe M-
chobdella maculara Reimwardt),

In addition, specics of Mastacenthelr have been placed in two Blennioid ECHerd, in Opdi-
i by Waihiaum (17920, P, Russel} (1794} and Shaw (1803), ux Bloch had already
ploced Muacregnathug aculeaton and in Faarchine by Mori (1928).

Mus. 27, 1956,
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Deflinition

Mastacembelid fishes with the premaxillary simple, not prolonged far in front of
the tip of the lower jaw as a paired series of toothed plates; snout conical, with the
tubular anterior nostrils opening near its tip, supported internally by a rod-like rostral
cartilage as in Macrognathus (Fig. 11, Plate 19).

Fifteen (or fourteen?) species in Asia and more in Africa.

Notes on the synonyms

Mastacembelus was proposed by Gronovius in his Zeephylacium, a wark which in
Opinion 89, the International Commission on Zoological Nomenclature declared eli-
minated from consideration for nomenclature. The name was validated by Scopoli, whe,
in taking it from Gronovius, mis-spelt it. I cannot find any denvation for the word other
than Masrax (-akos ), jaw or mouth, and embolos. per or wedge!, and 1 feel justified,
therefore, in assuming that Scopoli’s spelling was a slip or error. Smith (1945) CX[ICSSCS
the same opinion on p. 347, although on p. 62 he uses Scopoli’s spelling. If the sup-
gested derivation is correct, Gronovius' spelling of the second part of the word is also
wrong, but T am here concemned to justify the long-accepted spelling.

Both Pararfiynchobdella and Bdellorhynchus were defined as differing from Masta-
cembelus in the absence of preopercular spines. Since the type of Mastacembelus, M.
mastacembelus, also lacks preopercular spines, the definitions of these “penera’ are
unsound. On p. 116 bhelow, 1 have given reisons to doubt whether the presenge or ab-
sence of preopercular spines is always specific. Further, 1 am unable to recognise a group
of species related to M. maculatus as being distinet from the group represented by M.
aicstacembelus on any other definition.

The guestion of gencric divisions within Mastacembelus

Although I have not studied the African species fully 1 have considered whether
they might be regarded as a group apart from the Asiatic forms; but although they add
to the diversity of the genus I have not found means to define them. In one species,
M. paucispinis Blge., the soft dorsal cxtends forwards at the expense of the spines,
which are reduced to VII, but in most, the numbers of spines and soft rays are com-
parable to those of the Asiatic species. In all African species the three vertical fins are
confluent, but the Asiatic species show all prades from confluent to distinct. Some
Alfrican forms are described as having A [ or 11, but they should be re-cxamined for a
possible second or third hidden spine (I find ane in M. scfateri), There are specics with
preorbital and preopercular spines and others without or with only preopercular. In dry
skeletons of M. sclateri, M. longicauda and M. cengicus, which have preopercular
spines, 1 find the palatines toothed; in M. baresi, a species with unarmed head, they are
toothless, as they are in all the Asiatic forms whether with or without licad spines. The
teeth of the jaws may be equal and villiform (c.f. the Asiatic M. zebrinwy and M. sinen-
siv) or with an outer series of enlarped teeth (c.f. M. mstacenibeluy and M. condi-
acellatiis).

Similarly in Asia there is no correlation of distinguishing characters such as would
indicate phyletic groupings. There seems to be no nuddle course between recognising
one broad genus and the creation of numerous monotypic or small genera, and I prefer
the former course, at least pending a Tull analysis of the African species.

Lo Kleim (1744} had wsed Mastecembelus for another fish, deriving the seccond part of the
word from Gr. fiele, an arrow or spear,

BurLr, RarrLes
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Kry To THE ASIATIC SPECIES OF MASTACEMBELUS

I. Mo preopercular spines

A. Third anal spine distam from the others and larger than the first; [ XXX[-XXMXV
ST A A4S0 C 8= s e e E_ ............. x I, simensiy p. 10K

. f'l'l-“‘_‘ﬂllql.qutld.l spines close topether, the thicd small amd  hididen beneath  ihe skin:

. Outer tecth much larger than mner; 1 XXXI-XXXV: o preorbital spine pre-
senl and wsually pungen).

o Soft [ 62-66; soft A 60-635; interorbital width €-5% of length of

L TR LI U LIy, Loy | po Ll
b Soft D T0-90; soft A 72-90: interorbital width 3-47% of length of
i) b E e e i e Sy s e Ba IGHKRORCe N e pood1l
1. Teeth of jaws approximately equal; D XXVI=XXXI $5-70: A 111 58-70,
i A pungent preorhital Spine. oo wea i oo 4 meacilatnst po 113
b, Mo preochitnl SHIHE oovwss oot i s i 5. perekensiv po 117

IL  Preopercular spines present, pungent or (rarely) hidden beneath the skin.

A, Dorsal spines and soft rays totalling 100 or less (exceptionally more in M. griertieri)
1. Caudal rays 11-16.

. Top of snout naked.

() Blorsal XXVI-XXX] S8-64.
* Senles belween origin of soft 13 and lateral line 14—17;
lcng1h of head in spcc:mens of 100 nun. or more
S0 155 1o [8-5% of S.L. - amriendieestop, 113

bt 5:1!;‘5 belween arigin of solt [:- und lateral line 22<25;
lenpth of head in spcc:mr:m of 100-191 mm. 5L,
200 23 ol Sl care e e B Rettlope 117

This species, variable as 1o the possession of preaperculor Spines, appears in hoth halves of
the Iu_y
(it} Drorsal XXMI-XXIX J6-57 ... .. T circtncittetos p. 119
b Top of snout scaly, ot least between the posierior nostrils,

(1) Dorsal XXITV=-XXXI] 3042, or even fewer
8. pawcalns p. 120

(i) Dorsal XXVIT=-XXX 58=T4 . .oii i 9 perentheri p. 123
2, Caudal rays |7=21.
a. Gape of mouth 9 to 129 of the length of head. P. 17-19; top of

e e | e e O 10, zefrinng p. 124
b. Gape of mouth 13 1o 16:5% of the length of head; P. 23-24; top of
TRl T | R e ea gl Fary oy 11, ootesi p, 125

B. Dorsal spines and soft rays wotalling more than 100,
1. Gape-of mouth 12 w0 13:3% of length of hemd .00, 12, albaputtates po 127
2. Gape ol mouth 14 1o 22% of length of head.

i Gape nol exlending to below posterior nostrils; pectoral fin with a
broad melanin-free (vellow orred in life?) band at the posterior
margin, and banded in contrasting colours (fig. 25)

13 wnfeator p. 127

b, Gape cxitending fo bhelow posterior nostrils or bevond.

(i} Pectorals surrounded by a melanindree (red or vellow?)
margin, ‘ond usually with bold markings of the same
calour on the dark ground within this marping head and
body with longitudinal red bands anieriorly. variously
broken into reticulations and spots posteriorly (figs. 27, 28)

14, ervthrataciia p. 1340

(i1} Pectorals plain er spotted; body variously marked with dark
brown or black bionds, serics of blotches, sometimes
linked by a zig-zapg band, or relcolations (fips. 29-31)

| 5. armatus p,- 134

Mis, 27, 1956
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SUMMARY OF THE FIN-BAY NUMBERS I MASTACEMEBELUS

Species D spines B sofr A safs o P
sintemsiy - 3i=35% 5472 45-70 0 2223
mastacembeluy .. 1j-35 TO=-00 72-580 16—19 2022
cautelfocellatus e 3134 266 Bl-65 1518 19-22
ety ve  26-3T 55=-70 5810 1=1a 2024
Perakensis . 20 60 58 ? 7
keithi va 2G=2T 5658 4860 16 26
elrcuneinctng oo 2629 467-57 a1-57 12=13 1822
Muentherd oo 2730 58-74 5975 11=13 17-21
ranealis —e 24-258 (24) 3042 (29) 3146 11-13 17-1%
Lebrinns v AB=3] 4955 5i-59 [7-1% [7=19
el sii FE L S 48-55 46=55 21 23-24
albogutiatis v 35-37 585 7032 2223 1124
wnicalar -v 32-3% Td=04 T5-98 7 2
ervthrotaeniy -. 323y T0-80 T0-80 I4-17 7
L T oo A2—40 6402 00 14=-17 21-27

I. Mastacembelus sinensis Blkr, Fig. 12, Plate 20

Ophidium aculeatum (nec Bloch) Basilewsky, 8., 1855, Nouv. Mem. Sac, MNat, Moscaw (2)
10: 248 {near Pekin),

Rivenchobdella sinensis Bleeker, P, 1870, Versi. Akad, wer. Amsterdam, 4: 249, fig. 2 (China,
in fresh waters) and 253,

Mastacembelns maculatus? (nec Cuv. & Val.) Babry de Thiersant, P, 1872, Piscicullure et
Péche en Chine: 186 pl. XLV fig. 5, (Yangise-Kiang), [?Sauvage, H. E, apd Dabry de
Thicrsant, P, 1874, Ann. Sci. nat. Zool, Palacont, (6) 1 Arl. 5 (“Sud de Ja Chine™),
(Sce nole nnder A, macidatiog po 115 below. ) ],

Mastacembelus sinensis, Giinther, AL, 1873, Ann. Mag. nal. Hist, (4) 12: 243 {Shanghaf);
saovage, H. E. and Dabry de Thiersant, P, 1874, Ann. S¢i. nat. 7ool. Palacont. 16) 1
Art 5: 5 (China): Kreyenberg, M. and Pappenheim, P., 1908, 5.B. Ges, naturf, Fr. Berl.:
95 (Fishmarket Hankau) andg 1909, Abh, Mus. Nal, -n. Heimatk. Magdeburg, 2: 23
(copied): Boulenger, G. A, 1912, 1. Acad. nat. Sei Philad. (2) 15: 200 {copicd);
Fowler, H, W. and Hean, B, A 1920, Proc. U5 Nat Mus., 58: 321 {Soochow, China);
1924, Mem, Asiat. Soc, Bengal, 6: 519 tSoochow, China) nnd Bull, Armer. Mus. nar.
Hist., 50: 375 (Ningkow, China); Reeves, C. D, 1927, J. Pan-Pacific Res. Inst. 2: 7
{copied); Nichols, T, T., 1928, Bull. Amer. Mus. nat. Hist, 58: 5: 19301931, Bufl,
Peking Nat. Hist., 5: 17: and 1943, Natural Histary of Central Asia, IX. Fresh water
Fishes of China; 30, pl. i fig. 2 (Ningpo and Shanghai; Tungtin Lake, Hunan, Anhewei:
Kiangsi; Shanting).

Mustacembels Lobayashii Cshima, M., 1926, Dabus. ZLasshi, Tokyo, 38: 104 {Formosa),

Mastncembelis aetlentis, Rendahl, H., 1927, Zool. Anz. Leipeip, T1: 175 nnd 1928, -Ark.
fool, (1) -204: 187 Wa, FIW., 1931, Bulp. Mues. Fist, not, Piris, (23 3% 438 {Hang-
Tehou, ‘Tsicn-Tang River); Mo, T. 1436, Studies an ihe Geographical distribution of
fresh water fishes in Central Asia: 28 and 33 (Hoang-Ho and Pei-Ho Rivers, China):
Herre, A, W. C. T. and Liang, 5. Y., 1936, Bull, Chekiang Prov. Fish, Expl. Sta, Ting-
hai, 2 Na. 7: 4 (Tsien-Tang River System); Liang, 8 ¥., 1946, 1. Arts Sci Cinton, 1:
10 {Tan-Po, China),

Bevifarfivnchns maenliiny (part), Jordan,. D, S Tanaka, 5. 1927, Ann, Carneg. Mus:,
17: 39¢ {Peking, China and Tathoku, Formosa); Keeves, C. 2 1927, 1. Pan-Pocific Res.
Inst., 2: 7 (copied ).

Zoarchias anguillaris Mori, T.. 1928, Jap. 1, Zaol., 2: 71 pl. fig. 3 {Tsi-nan, China),

Rbyuchobdells aculears™ [ pec Bloch) Mor, T., 1952, Mem, Hyope Univ Agri, 1+ 185
{Fusan, Kaorea),

D XXXI-XXXV 54-72; A 111 45=70; P 22-23: C 8-9,
Scales present between and around eye and posterior nostril and extending from the

latter
as far as hind edpe of the precperculum naked. No spines on the preaperculum. Ope

to the maxilla. Top of smout, internasal space, interorbital space and top of head,

BuLL. RAFFLES
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THE ORIENTAL MASTA CEMBELIDAE 109

strong preorbital spine piercing the skin in all the specimens. Gape of mouth extending .
o below the cye (3 specimens) or below the posterior nostrils (3) or mtermediately |
{3). Teeth sharp, well developed, in bands in both jaws. No gill rakers.

Spinous dorsal originating above posterior third of pectoral fin; last dorsal spine not
hidden heneath the skin, Anal spines 3. First and sceond close together, third larger than
the first and at a distance from the others; soft anal originating slightly in advance of
soft dorsal.

Vent nearer to base of caudal than to snout. Caudal completely united with dorsal
and anal fins,
Propurtions as % of standard lenplh (B specimens)
Depth of body 69 1o 11-1, irrespective of Tength, Mean: 8-8.
Length of head: 156 to 174,
Length of pectoral: 37 to 42 (6 specimens), irrespective of length of fsh.

Proportions as % of length of head (8 specimens)
Length of snout: 283 to 333,

Diameter of eye: 93 1o 10-5, negatively allometric throughout the size range
examined,
Interorbital space: 42 ta 50. Mean: 46,

Length of lower jaw: 324 ta 370, showing no correlation with standard length.
Mean: 352,

Length of gape of mouth: 21:1 to 240, Mearn: 274,

Colour in spirit brown or pale brown: body sometimes with dark vertical bars,
belly and under surface of head with yvellowish spots. Vertical fins with bold dark brown
reticulations, their outer margins dirty white; peclorals dirty white,

Habitat. Fresh waters of Ching, Formosa tand Fusan in Korea?).

The type cannot be found (I am indebted to Dr. Boesernan and Dr. Hoedeman for
scarching the collections of Leiden and Amsterdam for i},

Study Mterial (21 specimens ). '

Musetim and Reg, No. Sundn:rg Length Locality Collector
.}
BM (NH) 1873.7.30.56 o | 1680 and 183.0 .| ‘Shanghai, China .. | Purchased of Swinhos
., 1881.3.23.60-62 <o | T15.0, 146.0 and 1604 Kiukiang, Ching . Siyan
I895.5.31.13 Ga| | ARG -- | Shanghai, China .. | Styan
1895.5.31.14 .« | Skeleton -+ | Shanghsi, Chinn .. | Sivan
L 1927.1.5.9 and 192710, | 117.5 and 2nd dom- Manking, China .. | Ping
1.19 i
Sl 1855.3.27.3 e RS, - | Chikiang, China .. | Fortune's Collection
Mus. Paris 5230 i <+ | 2 specimcns oo ShinE -« | David
- 5021 =1 Jo ) 1 specimen oo | Ching . . -+ | Dabry de Thicrsant
= 7851 . .« | I specimen sae [ EHERE v+ | Dabry de Thiersant
7 5022 b o | 1 specimen <= | Ching .. .~ { Dabry de Thiersant
& 74490 . - | | spacimen | China .. .. | David
“ 73158 o -+ | 1 specimen {damaged)| China . . -. | Dabry de Thiersant
= 5573 s oo |4 specimens -. | Chipa. .. oo | David

Mus, 27, 1856,
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Notes on the synonymy

(1) Oshima (1926) while describing M. kobayashii from Formosa was probably
ignorant of the occurrence of M. sinensis Blkr. on the Chinese mainland, In the com-
parison of his specimens with other Mastacembelids, he does not mention M. Sinenyis,
to which in fact his specimens belonged.

(2) Rendahl (1927) maintained that Oplidinm aculeaton Basilewsky was the
first name available for this species, kut it falls in the synooymy on one of two counts.
Basilewsky may have misidentified his species with Ophidinm aculeatum Bloch (=
Macrognathus aculeatus); he does not however mention Bloch in this connection and
wis probably proposing

it s a new name. In this case it falls oul as a homonym of
O. acrlearum Bloch.,

(3) Mori (1928) figures an unmistokable M. sinensiy Blke., placing it in the
Blennioid genus Zoarchias Jordan and Snyder; his fin ray counts (“D XXXIII, 45 (7);
A 111, 38 (7); C about 18”) need not he taken too seriously,

{4) Mori (1952) records the occurrence of Bhynchobdella aculeara Busilewsky in
Fusan, Koreu, and refers to Ophidivm aculeatim Basilewsky (= M. sinensis Blkr.) in
his synonymy. Verification of the identity of this fish is desirable.

(3) Jordan and Tanaka (1927), having crroneously proposed a mew genus Bdel-
lorhynchus for those Mastacembelus which lack preopercular spines, placed this species
(M. sinensis Blkr.), as synonymous with M. macwlatuy C. & V.. under the pame
Bdellorhynchus maculatus, M, mactdatus C. & V. and M. sinensis Blkr. are distinet
species, distinguished from each other by the following charagters:—

M. sinenxis Blkr;

(1) Dorsal fin XXXI-XXXV 54—72. Last dorsal
spine larger than first and not hidden
beneath the skin.

(1) Amal fin I 45-70. First and sccond anal

M. maculates C. and 1.
BDorsal Gn XXVI-XXX] 55=70, Last dos-
sal spine smaller than the Grst and
hidden bencath the skin.

spincs cloze together, third at a distance,
not lidden bencath the skin and larger
thanm the first.

(3} Spinous  dorsal fin originating above the
posterior 1/3 of the pectoral fin,

(1) Gape of mouth more than half length of
lower juw, exlending (o below the posie-
rior nostrils or heyvond

(5 Na gill rakers.

(0} Vertical fins with bold brown reticulations
amd without any basal spots.

Anal lin 1 SR-F00 All the anal spines
close topether, fast hididen beneath the
skin and smaller than the first.

Spinous dorsal fin orginating on a verti-
cal bBehind the end of the pectoral fin.

Gape of mouth less than half length of
lower fw, not extending to below the
postertor nostrils.

Rudimentary zill rakers present on second
amd thicd il arches.

Vertical fins striated with minute dark
brown spots and with large basal spots,

2. Mastacembelus caudiocellatus Blgr. Fig. 13, Plate 20

Boutenger, G, A., 1893, Ann. Moag. nat. Hist.,

and” 19E2, 1. Acwd, nat. Sci. Philad.,
He-Ho basin, Burma) and 211,

(6} 12: 199 (Fort Stedman, 3,000 N

(2} 15: 2000 (“leawaddy” but sce note under ‘Habitag!
below); Ananndale, N 1218, KHec. Indion Mus.,

14: 34, 53, pl. L fig. 3 finlé Loke and

D XXXI-XXXIV 62-66; A 11T 60-65; P 19-22; C 15-18,

Scales present below cye and posterior nostril and from the latter to the miaxilla,
Top of snout, internasal space, interorbital space and top of head as far as hind edee of
preoperculum naked. No spine on the preoperculum. One strong preorbilal spine piere-
ing the skin in all the specimens. Gape of mouth not extending to below the posterior
nostril. Teeth present, sharp, conical, in bands in both the jaws: leeth of outer row larger

than the inner. Rudimentary gill rakers present an the gill arches more distinet on 2nd
and 3rd.

BurL, RarFLEs
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Spinous dorsal originating above extremity of pectoral; last spine small hidden
beneath the skin. Anal spines close together; last small and inconspicuous; soft anal
originating just below sofl dorsal,

Vent nearer to base of caudal than to smout. Caudal united with the dorsal and
anal only at the base.

Proportions as % of standard length
Depth of body: 9:9 to 12:1. Mean: 10403,
Length of head: 200 o 223,
Length of pectoral; 3-5 1o 3-8,

; Proporions as 76 of length of head

'?.!'_ Length of snout: 346 to 351,

j Diameter of eye: Y96 to 104,
Interorbital space: 43 to 47

P Length of lower jaw: 340 1o 34-7.

| Length of gape of mouth: 17-0 to 181,

Colour in spirit brown, becoming vellow on the belly. Two to three bluckish streaks
along the sides, the upper proceeding from the eye; blackish marbling below these late-
ral streaks. A series of blackish ocelli with yellowish centres along the side of the tail.
Vertical fins and pectorals yellowish, reticulated with black.

Habitat. Inle Lake basin, Shan States, Burmi. Sce note under M. odalesii,

Study Material,

B M (N H) Reg, No. |, Sienitaic Lonpth | | Locilily Callectar

| (mim.)

5 |
i) =
]

1893.6.300 130132 (Types) el il |
1 Fort Stedman, Inle | E. W, Oates

Like

3. Mastacembelus mastacembelus (Selander e Russell) Fig. 14, Plate 20

[Ophidinm, Simack, Walbaum, 1. 1, 1792, Artedi lchthyol,, 1l1; 159 {Halepum = Aleppo)
{non-binem, } .

Ophidinm  Muostacombelus Solander fn Russell, A, 1794 (ed. by Russell, P.), Nai. Hisi.
Aleppo. 2nd. Ed. wol, 10: 202 pl. vi.! (Aleppo, R. Kowick); Shaw, G., 1803, Zoology.
1v: 71 (W Kowick) (spelt Mastacemhalis).

Hhvachomdello haleppensiy - Schogider, 1, 1801 Blochii Syst: Ichthyol.: 480 (Halepp ==
Aleppo).

Muartecembelyy haleppensiv Cuvier, G, and Valenciennes, A., 1831, Hist, Nat. Poissons, V11
454 (K. Counic nr. Aleppo); Heckel, F. [543, Russegpers Reise, 10, pl. xix Gz 33
RBoulenger, G, A, 1912, J. Acad, nat. Sci. Philad., (2) 15: 200 (Tigrs and Euphrates);
Hora, 5 Loand Misra, BoS., 1943, 3. Asint: Soc. Bengal, (33 % 1 & 2, text fig. 1 (Iraq)

Muastacembelns mvrtacus Gray, I; E., 1834, Gronovius Syst, Cat. Fish,, ;172.

Massaeembelns adeppensis (parl.) Giother, A, 1861, Cnot, Fish., 12 541 (Tigris and
Euphrafes),

Muastucembelis simack, Berg, L. 8., 194%, Trav. Zool. Inst. Moscow, B: 855 {copied).

el b

[ LN
il

<SR,

Lo See Wheeler, A, O, oanpra o 9.

Mus. 27, 1956,
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D XXXI-XXXV 70-90; A 111 72.890; P 20-22; C 1619,

Scales present around lower half-circumference of eye, helow pasterior nostril and
between the latter and the nraxillyy space between posterior nostril and cye, top of snout
internasal and interorbital spaces and top of head as far as hind cd
naked. No spines on preopereulum. One strong preorbit] spine piercing the skin ¢ |
specimens) or not pungent (3 specimens). Gape of mouth to below posierior nostrils
(12 specimens) or anterior border of eye (2). Teeth in broad bands in both jimws, the
outer larger and sharp. No gill-rakers,

Spinous dorsal originating above posterior third of the pectoral fin; last dorsal
spine small, hidden beneath the skin, Anal spines close together, second largest; lasi
small and hidden bencath the skin. Soft anal originating slightly in advance of soft
dorsal.

Proportions as %o of standard femgth
Depth of body: 71 to 105, irrespective of length; Mean: 84.
Length of head: 158 to 2040, negatively allometric with S.I..
Length of pectoral: 41 to 48, irrespective of length of fish.
Proportions as %5 of leugth of head
Length of snout: 342 to 38.4.

Diameter of eye: 61 to 130, negatively allometric throughout the size range
examined,

Interorbital space: 30 to 40, isometric, Mean: 34,

Length of lower jaw: 323 1o 393, isometric. Mean: 360,

Length of gape of mouth: 164 1o 255,

Colour in spirit pale brown, becoming darker an the back. Dusky blotehes ar bars
along the entire length of the body. sometimes confluent into reticulate patterns, The
higher ventral surface sprinkled with yellowish spots. Vertical fins yellowish: dorsal and
candal striated with minute dusky bars, while the anal i less strinted and has o few bars
and spots which may be confluent with the bars of the body. Pectorals vellowish and
barred with rows of minute dusky spots,

Mabitat. Tigris and Euphrates, Shatt-el-arab, Fao and R, Kowick,
Study Material (15 specimens),

e of prenperculim

BM (NH) Regd. No. | ’f"ﬂ"di[‘lq;’mlj-““ﬂl" | Lacality b o g‘l‘lﬂﬁ‘ggm
) | ]
1955,6.25.4 -6 (Types) o | a2 el Aleppo v« | AL Russell
(newly reg. from ald colin,) giﬁ | |
I ]
IRT4A25.10 A | 353 | | Tigris near Bagdad | Calvill
1875.1.14.7 .. ca | 584 | Slh.'lf]'.lt":_'r' Tigris !
18%1.6.19.3 1 wi o ARLE .« | Fag, Persian Gull | W, 13, Cumming
1892.9,1.25 R .- | Skelelon i | Fao, Persian Gulf | W. DY Cumming
1920.3.3. 297300 1, R e [ | Basra .. .- | o Christy
230
267.5 : |
252 .
1912.5.2.8 e !3|4.5 . .- | Shattelarab .. | N. Kinnear )
1920.3.5.7. S 2 | R SR [l b Burgmring Ni.':::;:m] His-
S
1932.3.35.1 3 l 433.5 _. .. | Dagdad i T—'rg::nwl by Sir B.
oK
1936,3,10.4 o i | 441 A -- | Masiryah, Euphrates | — Kcennody

Buil, RaFFLES
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Notes on the SYnonyins

Berg has considered Ophidium simack Walbium to be the first aviiilable name for
this species. Walbaum has, however, explained his principles of nomenclature in his
Pars 11 (1789) and by his own eriterion this name was not intended ta parallel the
binomina which he quotes from the works of others. Snee it has not heen in senern| e
there is no need o make an exception in its favour,

[ should have been glad 10 retain the well-used haleppensiy, but there scome 1o b
no question of the validity of the name published by P. Russell in 1794, and its tauto-
oymy with the generic name makes it acceplable for the type species of the penus, The
name haleppensis has not been so much used in general or applied Zoology that he
present change will cause confusion in wider circles,

4. Mastacembelus maculatus Cuv, & Val. Figs: 15, 16, Plues 20, 21

Cuvier, G, and Valencicnmes;, AL, 1831, Hisi. Mat. Polssons, VI 460 {Moluceas);
Vulenciennes, Al 5411 Remme Anim. THusir, Paiss. - I pl: vl BT [ &loluecnsy:
Blecker, P, EBS0. Verh, Batavia, Genool. 23: 1 [ Moo ) rml THS2. Ntk Tridschr,
Meddnd., 3: 93 [ Maluceas, Blitong, Tawva and sumtra); Ginther, A 1861, Car Fish,
HE: 543 (copied): Muricns. E. Von,, 1576, Prewes. BExped, O-Asicn, #nol., 1 pr. 2: 304
and 396 (Seminis. Borneo): Vaitant, L, 1893, Nouv. Arch. Mis. Paris, (3) 5: 43
(West snd Sauth Borneo: Sumda 1)y Weber, M., 1394 dowvlog. Erochn, Reise Micderl.-
Ost-Tndien, 3: 415 ¢ Builenzore, Java gl Kaimtanam, Surmaloa): Yole, W., 1903, Zool,
Tahtb. Syit, 19; 178 CStmniirnd: Velz, W 1904, ey, Suisse Yool 121461 [Sumatral;
fd., 1907, Nutuork, Tijitsehr, Ned-lnd., 66: L35 Ihalscen,  Biliiton, Juva foopicd);
Kajuianam, Soiok, Pajkimbuh, Palembang, Deli, Langkat (Sumatri) |; Boulenzer, G.
Aoy TM20°10 Acad, mar S¢i Bhilad,, (23 15: 200 [Favi, Blitong (copicd). Borneo nnd
Swmatral; Fowler, LW, aml Bean, B. AL 1927, Bull LS MNar. Mus. 712 { Kipa-
hinng): Herre, A, W. C. T, 1940, Ball. Rafiles &s, 16: 55 [Mamlai ‘R, Sinpapore:
Kota Tingei, Tohore: Pahiing: Selinpor (Malay Peninsula); and Sarmwaklz Tweedie, M,
Wo F., 1940, Bull, Qailtes Mus. 16: 77 (I Benus, Pahang, Sadoap, R, Sarawik};
Stvatti, C., 1930, Fraunn Thailand: 208 (copied).

Maxtacenthelie macubiio var, clirysoiaster Bleckef, 1., 1852, Btk Tijlsehe, Mok nd, 3
93 [Tava [Buitorzorg, Tlipatnas) and Sumatra [ Pajecombo, Solok) ).
fastacemndelis inesline vnp ietenzgaater Blecker, P, doc. cit [ Biitong Billiton .

Nacrogsarding: secilitive. Blecker, P, 1865, Med, Thdsehr, Dierk., 2 174 (&inm),
Rhvnchobdelle maculuss, Plecker B, 1870, Mersl, Ak, Wl Amsierdam, (27 4: 23n
Petraefvachebdatli nrn sditf, Blecker, I THTE, Mol Sl wWer Amsterdm, (39 8: 368

Muastoeeirheliy wimotlier Lovve Dy, Wedllaor, (o, 1893, tes 106 (Kina Baiu, Borneo);
Heree, ACWoCS T, 1D, Lo, (Mandai Ril., Singapeore; Selangor and Patani),

Mastacembelus. vaillunt Fowler; H. W, 19035, Proc. Acad; nab. Sei Philad., ‘57 491, fig. &
{Dorngo),

Aleadiecemn bodv mrecsifoer i, Resin, T 192000 Fo Mt 5 Muss 82 309, Korinchi (2,450 (]
and Sungei Peooh (36007 (1.5, Korineh Walley, Sumatm (errore pro Muastacembelur).

fefellinlivnetns wnsculior Epaet b fordun: 13, 8. and Tamnki, 5. PO2T, Ann. Carneg. M,
17: 391 (Blitong, Tava, Sumira, Moloccus),

Mastacembelux billitanensis Beaufort, 1. F. de, 1939, Treubio, 17: [94 ¢Billiton and Wai
Lirma, Lampens Distr., Sumatra};

Mustocembelis mpacidars, Smith, H.-M;, 1943, Bull, 1.8 Nar, Mus,, 188 63 (copied)

D XXVI-XXXI 35-70; A 111 3ET0. P 20-24; C 11—16,

Vertebrae: abdominal 31—33 {23 specimens); caudal 45-47 (4): total 7679 (43,

Scales present between eye and posterior nestril; in some specimens hoth posterior
nostril and eye surrounded by scales on all sides, in others scules present only on lower
half of circumference of eye and of posterior nostril and extending from the latter to
the maxilla. Top of snout, internasal space, imnterorbital space and top of the head as far

I This, according to Sherborn, 1922 (Ann. Mag. nor. Hist. (9) 10: 555) is the probable date
of publication of the par containing p. 12§,




il

114 5. M. K. s5UF]

as hind edge of preoperculum naked.! Edge of preoperculum smooth or with lwo spines.
One strong preorbital spine piercing the skin in all the specimens. Gape of mouth not
extending to below the posterior nostril, Teetl present in broad bands on both jaws,
comparatively smaller on the upper jaw and sharp and conical an the lower, Rudimen-
tary gill-rakers present on 2nd and Jrd gill-arches. 14—17 scales between origin of soft
dorsal and lateral line. Spinous dorsal originating on a vertical behind cend of pectoral
fin; fast spinc small and hidden beneath the skin, Anal spines close together, second
largest, last small; soft anal originating in advance of soft dorsal.

Vent nearer to base of caudal than to snout, Caudal united with duarsal and anal.
Proportions as % of standard length
Depth of body: 72 1o I2:8, irrespective of length, Mean: 10-3,
Length of head: 144 1o 202, less than 20 in specinens over 100 mm. S.L.
Length of pectoral: 34 1o 33, irrespective af length of fish.
Proportions a5 9% of Iength of head
Length of snout: 327 v 450,

Diameter of eye: 75 to 131, negatively allometric throughout the size range
examined.

Interorbital space: 41 to 58, Mean: 4-3,
Length of lower jaw: 259 to 33-0. Mean: 289,
Length of gape of mouth: 97 1o 147 (154 in the smallest specimen. ).

Colour in spirit light or dark brown. Under surface of the head with or without
reticulations enclosing pale spots. Upper side of head darker with or without a more or
less straight band from the cye to the hind edge of preoperculum. Trunk and tail in
some specimens marked with dark lroad transverse obligue bands narrowing towards
the belly, sometimes fusing dorsally to form either cloudy markings or o bold reticu-
late pattern, ventrally either ending in bifurcations or anastomosing with ncighbouring
bands and encircling the belly. In others trunk and tail without transverse bands :nd
belly immaculate or marked with reticulations enclosing pale spots. Vertical fins with
dirty white or pale margins; either with brown basal spots, and fin usually striated with
series of minute brown spots, more distinct in the young, or with the transverse obligue
bands of the tail extending on the fins, where they may fuse so that the fins appear to
be of a uniform black colour with dirty white margins. Pectorals dirty white or pale with
irregular dark vertical bands.

Pale spots enclosed in reticulations on the belly oceur in specimens from Malaya,
Sumatra and Borneo. Bands across the belly are present in the types and two specimens
from Sumatra of “M. billitonensis”, also in one specimen of unknown locality from
Bleeker's collection. Specimens of uniform dark brown colour, paler on the belly are
from Malaya and Borneo.

Habitat. Moluccas, Blitong (Billiton), Java, Sumatra, Borneo, Siam and Malay
Peninsula,

Types in the Paris Museum, Type of M. vaillunsi (not seen) in the Wistar Institute
ol Anatomy, Philadelphia. Types of M. billitonensis in the Amsterdam Museum,

L Pace Boulenger 1912 sce note utider M. prentheri, p, 124,
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! Locality
|

Collector
ot other source

PParis 5378 (Types) 190 and (95 Moludgues [ Mala | Reimws
HM (MH) 18B04.21.170 60 . : —L olucezs) EI'-;‘I:L'-:';:H!I
. I889.11.12.8 147 i .+« | Deli, Sumalra + | Moesch
1892.0.2.56-58 12753 and 227 (Ard | Togorm R Sumalen | Everetl
specimen damaged )
1893,3.6.156--7 o M6 and 4 263 Merabah, Morth
Borneo Everett
" 1893.3.6.158-160 & 136, § 155, 4 198 | Senah, Sarawak Ewerett
" 1693.3.6.161 | Skeloton Senah, Sarawak Everell
; 1904.7.2.9 196 . Sarawak C. 1. Brooks
1908.13.15-16 | 127 and lﬂﬁ .. | Sumalra W Morton
1915.8.24.17-18 54 anmd 117, (3vd | Sungei Penoh, Sum- | Robinson Kloss Ex-
spu::mmn dam"[gc.d} atra ditton
1915.68.24.19 v i Lake Korinchi, R{?&mnn Kloss Ex-
Sumatra pedition
1931.8.21,59-60 B8 and 1295 . | Teracht, East of | Birlwistle
Seremban, Megri
Sembilan
1931.8.21.6) 92 oz v | River Mertang, Megri| Birtwistle
Sembilzn
1955.6.22.5-6 105, 130 oo | Kunla Tahin, Pohang| Rallles Mus:

(George VO Mati-
onal Park)

Haflles Museum

c 95, 97.5, 100, 117, 145
R (ME) 1955.6.22.3-4

BT, 127 R. Ketil, Kelantan

Hallles Muscum A . [ 1650 .. = ¥ i - -
BM (NH) 19556222 e . .. | Jalong, Perak “
Raflles Museum . S B e R o "
BM (NED) 1955.6.22 7= 9 . Gl 71, 84 R. Condor, Kelantan -
1935.6.22.10-11 o | about 70 P .. a
{Alizarin  prepara-
tioms)
Raflles Museum 70, 715, 72, 75. B0 P
230
I8 (NH) 1955.6.22.1 coe | 18T Kot Tingei, lohore a
Hatfles Museum b 116 i e s &
Arnsteriam Musenm [p'!rnt!,.'pc of | 2255 . .. | Billiton ... |'F. 1; ‘Kuiper 1937
V. hillitorensis)
i o (as M. Billi- | 75, 195 and 209.5 .. | Wai Lima, Lampong | Kamey [5.XI1 1921
Foanprai) | Distr., Sumitra

I have seen in the Paris Museum 11 specimens collected by David and Dabry de
[hicrsant, and Professor Bertin tells me that they are the only Mastacembeluy from
these collectors. They are all Iabelled M. sincnsis, and 1 have confirmed the correctness
[ these determinations. There is thus no evidence to support the recaord by Dabry de
Hiersant (1872) and by Sauvage and Dabry de Tiersant (1874) (see p. 1DR) of the
cxistence in China of M. maculatus,

While 1 was engaged in synthesising the data reparding this species Prof. de
Heaufort, after granting me permission to have a figure of a paratype of M, billitonensis
made for publication, kindly informed me that he considered his species to be identical
with Bleeker's M. muaculatus var. dictyogaster (“ventro fusco reticulata™), also from
Hilliton. In comparing the paratype with specimens of M. maculaty from other locali-
tes, 1 find the characteristic conspicuous belly markings in only one specimen, B.M.
{N.H.) 1880. 4.21.170, from Blecker's collection, locality unknown. Similar markings,
but not identical, with less contrast and with the dark oblique bands narrower, not anas-
wmosing ventrally, are found in the two Sumatran specimens assigned by Prof. de

- s, 27, 1936,
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Beaufort to M. billitonensis. Some of the specimens from Borneo, Malays and Sumatra,
have pale rounded spots surrounded by dark reticulation on the belly, but only “M.
billitonensis” and the specimen of unknown locality (perhaps also from Billiton? ) have
the pattern described by de Beaufort and probably also by Bleeker ( dictyogaster), The
finding of this pattern in Billiton after an interval of 87 years suggests that it may be
characteristic of this island. T am unwilling, however, to give it a subspecific name for
three reasons, (1) the Billiton population cannot be considered 1o be thoroughly known
from two samples described, (2) in Sumatra, Borneo and Malaya the colour patiern is
so variable that it cannot be said to characterise the populition of cither region  and
(3) the two types of M. maculatus are the only described specimens from the Moluccas
and although in Valenciennes' time the lower part of the head and the chest were white
and brown streaks were described only on the sides (cf. Blecker’s var. clirysogasiery,
it is not known what range of colour pattern may be found in those islands,

The presence or absence of preopercular spincs
(Note by E. Trewavas and §. M. K. Sufi)

Although the number of precpercular spines is variable in those species which
possess them, their presence or absence elsewhere characterises any one species, In
including in this specics specimens with and without such spines we reverse the decision
of some previous authors.

Vaillant (1893) recorded from Borneo a damaged Mastacembelus which he deter-
mined as M. guentheri. The snout was destroyed, so that he could not know to what
extent it was scaled, but he distinguished it from M. maculatus because it had preoper-
cular spines, Boulenger considered it to be M. maculatis and so labelled two Bornean
specimens registered in 1893, although they too have spines on the preoperculum,

Herre (1940), followed by Twecdie, determined some Malayan specimens as M.
guentheri, although they differed from typical M. guentheri in having a naked snout,
From one locality (Mandai Road, Singapore) Herre recorded both this “Af. puctitheri™
and M. maculatus. The British Museum has Bornean specimens both with and without
preopercular spines, but otherwise resembling each other so clasely that it is difficult to
believe that they are not conspecific. The two with spines (1893.3.6.156-7) arc male
and female, and the Bornean specimens with smooth preopercles also include both
sexes, so this cannot be a secondary sexual character.

M. maculatus and M. guentheri are evidently closely related, and the decision as to
the nature of the relationship and the position of the dividing line between them cannot
be finally made on the material available and by a museum study. It would seem arbit-
rary to decide that the squamation of the snoutl is a character more reliable than the
presence or absence of preopercular spines, but the decision accords with peographical
distribution. Moreover it derives some support from the colour-markings. A similar
basic colour pattern is found in at least some specimens of both M. guentheri and M.
maculatus, but the pale lateral-line is accompanied by black spots or bars only in speci-
mens here recogniscd as M. guentherd, that is, those from Malabar and Travancore and
that said to be from Assam (sec po124),

On p. 123 is described the enlirged senital papilla of 4 ripe female M. guenthers,
The Bornean female with preopereular spines (1893.3.6.157) also has an enlarzed
papilla, but it is not triangular like that of the Travancore female, We do nat stress this
difference, however, as it may be associated with the more advanced condition of the
ova of the Travancore fish.

BuLL, RarFrLEs
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5, Mastacembelus perakensis Herre & Myers. Fig. 17, Plate 21
Herre, A W. . T. and Myers, G. 5. 1937, Bull. Raffles Mus, 13: 74 pl. vii {Buki
Merh Keservoir, Krinn Distr. Perak nnd singapore [sland).

"DXXIX 60, A 111 58",

“Snout entirely scaleless, both above and on the sides. No trace of preorbital or pre-
operculur spines.” “Mouth not nearly extending to below nostril.”

~ Spinous dorsal (pl. vii) originating on a vertical just at the end of pectoral fin, last
spine small “somewhat detached, and almost concealed.” “Anal spines close together,
the sccond one largest and the third very smail and inconspicuous.” Soft anal (Pl wii)
originating in advance of soft dorsal.

Vent nearer to base of caudal than to snout. “Dorsal completely confluent with the
rounded caudal.” “Anal continuous with the caudal but with an inconspicuous notch at
the junction."

Proportions as 7% of standard lungth

Depth of bady: 11-3,
Length of head: 17-0.
Length of pectoral: 4-2.

Proportions as % of length of head
Length of snout; 416,
Diameter of eye: 83.

Colour “in alcohol bluish slate, becoming marbled with yellow on lower and poste-
rior parts. Dorsal and anal fins yellow with diagonal bands, the margins whitish.”

Length of type (including caudal fin and rostrum) 151 mm.; 5.L. 141 mm;

Habitat. Perak (Bukit Merah Reservoir, Krian Distr.} and Singapore.

Type in Stanford University Muscum. Culifornia: paralype in U5 MNational
Museum, Washington, D.C,

This species is evidently very closely related to M. maculatus C. & V., specimens
of which have also been taken in Perak. In its body propartions, fin formula, absence of
preopercular spine, positions of origin of soft and spinous dorsals, it resembles M. maci-
latus. Tt differs from all my specimens of that species in the absence of o preorbital
spine, bul in some species (c.p, M. masigcembelns, H. oot and A ervifirataeiia) this
spine is variable, either pungent or hidden beneath the skin. In describing it as distinet
from M. maculatus it is possible that the authors were influenced by Boulenger's attri-
bution of a wholly scaled snout to that species. However, as [ have not examined the type,
I reserve my decision and describe it here as a doubtful species. M y description is cntirely
based on that of the holotype by Herre and Myers (1937).

. Mastacembelus keithi Herre. Fig, 18, Plate 21

Heree, AW, C. T, 1940, Boll. Rafles Mos: 16: 24 pl. xix {Scpaliud R., Kahili R.,
southern end of Sundakan Bay and Gum Gum Hiver, Sandakan Distr., British North
Borneal,

DRXXVI-XXVIT 56-58; A 111 48-60; P 26: C 16,

Scales present on each side between and around the eve and posterior nostril, and
extending from the latter to the maxilla. Top of the snout, internasal space, interorbital
space, and top of the head as far as the hind edge of the preoperculum naked. Two
spines present on the preoperculum. One strong preorbital spine piercing the skin. Gape
of mouth not extending to below the posterior nostrils. Bands of small tecth present in
both jaws. No gill-rakers,

Mus, 27, 1956,
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Scales very small 22 (Herre) to 25 (B.M. paratype} between origin of dorsal and
lateral Tine.

Spinous dorsal originating on a vertical behind the end of the pectoral fin; Tast
spine small and hidden beneath the skin. Anal spines clase tagether, last small and jn-
conspicuous; soft anaj originating just below the soft dorsal. Vent nearer to hase of
caudal than to snout. Caudal fin distinet but united at the base with darsal and anal,

Proportions of o paratype {132 mm.) in the British Museum and, in [ 1. of the
type (191 mm.) and another paratype (125 mm.) as given by Herre.

as % of standard length

Depth of body: 147 [13:6],

Length of head: 225 [20].

Length of pectoral fin: 61 [6:3).
as % of length of head

Length of snout: 403 [39,! from the figure].

Diameter of eye: 100 [9-2-10-0).

Interorbital space: 4.0,

Length of lower jaw: 302,

Length of gape of mouth: 122,

Colour “in alcohol is dusky brown, with narrow verticul cross bars of very pale
reddish brown or whitish, which divide the ground colour into 20 or more dusky crass
bars, wider than the pale bands, and descending to the abdominal region and anal fin.
Scattered over the side and particularly abundant below the lateral line are white dots
or circular spots: a black stripe extends from the rostral tip across the eye to the angie
of the opercle, and wswally backwards an the trunk for a distance nearly equal to the
head, The dark bands an the body extend upward, te form o row of dusky spots on the
dorsal base; on the anal base js a row of white or clear spots. The soft dorsal and caudal
are barred with dusky lines: the anul is dark brown, with a white margin, There s o
dusky cross bar on the pectoral base.” (Herre 1940).

The paratype in the British Museum is similar, but the dark marks on the dorsal
fin may he opposite cither the dark or the pale bars on the body, and the ground colour
of the belly and lower part of the caudal region is paler than in the figure of the type
(reproduced here). There is a small dark spol near the upper end of the pectaral base,
on the axillary surface, instend af a4 cross bar, The lateral line is indicated by & thin
white line, broken on the posterior half of the trunk.

Habitat. Gum Gum River, Sandakan Distr.; Segaliud River and Kubili River (Bri-
tish North Borneo).

Type and paratype in the Natural History Museum of Stanford University, Califor-
nia, US. A, A paratype in the British Museum,

Siudy Material,

{mm.)

BM (NH) Reg. No. Standard Length ‘ Locality | Collector

1938.12.1.267 (paratype) ool 7 T .o | Sepatiud River, | Herre, Oriental Ex-
[ British North Bor- pediticn, 1936-37
| I neo |
1- ﬁ;ah'n-i_ given by Herre, equivalent 1o 31-5 o 32.3 respectively, are for the snont withow
rostral appendape, This alsa explains his smaller head /S, L. rutio,

Burt, KarrFrLes
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This species is well distinguished from M. macilatus, including specimens with pre-

opercular spines, and from M, guentheri and M. circunmcincius by the very small scales
and the large head,

7. Mastacembelus circumeinetus 1ora, Fige 19a, by, Plie 21

Hora, 8. L., 1924 Mem: Asial, Soe. Bengal, 6: 475, Text fg, 3 (Patelung River,
Vole Sup, Siam); Fowler, H, W., 1934, Proc. Acad. nat. Sei. Philad., 86: 146 (Chan-
tabun); Suvatti, C., 1936, Indes Fish, Siam: 20 (MNong O, Canthaburi; Pong Raet Water-
fall, Canthaburi; Khlong Nikhon Noi Pen. Siam; Thale Noi, Pen. Siam; Thale Sap
Songkhla; Khlong Ranoi); Beaufort, L. Fo de; 1939, Treuhin, 17: 195 Suvatti;, C.,
950, Faun, Thailund: 206 {copicd ),

Mastocembelny ciremmneinetis, Smith, H. M., 1945, Bull. 1.5 Nat. Mus., 188: 65 [Tale MNai
and Klong Makon Noi in the town of Nakon Srilomarat}.

Mastacembelus taentugorier, Fowler, FI W, 1935, Proc, Acad. nui. Sci. Thilad,, 87: 136, fg.
S7-101 {Chantabun. South Eist Sty Suvatii, €., 1950, Foun, Thailand: 206 (copied).

Mustocenibolis taeningaster, Smith, H. M., 1945, Bull, US. Mat. Mus,, 188: 66 [copied).

D XXVI-XXIX 467-57;' A 1] 41=57C 13213 P g=02,

Scales present between and around cye and posterior nostril, and extending from
the latter to gape of mouth. Top of snout, interorbital space, internasal space and top
of head, as far as hind edge of preoperculum naked. Two or three spines on preoper-
culum. One preorbital spine piercing the skin. Gape of mouth not cxtending to below
the posterior nostril. Teeth present in bands in both jwws. No gill rakers,

Spinous dorsal originating above posterior thicd of pectaral fin, lust spine small and
hidden beneath the skin. Anal spines close together, second lurgest, Iast small; soft anal
originating slightly in advance of the soft dorsal.

Vent nearer to base of caudal than to snout. Caudal fin completely united with
dorsal and anal.

Measurements and proportions of the specimens examined

Paratype af Mulayan Typeof M.
M. teeningaster KpPeCinmen CIFCuInCiietis
Standard length mm: & R 81:5 805 [56:5
Depth of body mm, i 5 100 10-5 22.5
Depth of body % 5L. A o 12:2 117 4.3
Length of head mm. .. . 17:3 19.5 29.5
Lenpth of head % 8L .- i 214 2147 158
Length of pectoral mm. .. o 525 55 &0
Lenpth of pectoral % S.1. . 6d 1 51
Length of snout mm. .. . 70 £0 12:5
Length of snowt % 1. .. = 410 410 423
Diam. of eye mm. & % 20 240 2.5
Dinm: of cye % H. Ay T 154 10:2 B-4
Interorbital w. mm: s i {75 075 15
Interachital w, % H. s s 4.2 3.8 50
Length of lower jaw mm. = 525 60 9.0
Length of lower jaw % H. i 00 0T N5
Length of gape mm, i s 20 2-5 40
Length of gape % H. .. e I1-4 [2-8 13.5

LS50 in. the Malavan specimen here recorded, 57 in the puritype of M. tocniugosier now in
the British Muscum {radiographed). The range given by Fowler did not include anvthing above 48,
and the numbers recorded by Fawler in the ivpe dand other paratypes may also prove to be too low.
The type of M. eircamcinctas @5 slighthy damaged and T cannot confirm or deny the count of 46
civen by Hora.

Mus, 27, 1956,
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Colour in spirit: hack and sides brown or preenish brown with darker brown or
greenish brown markings; ventral surface yellowish ar whitish, A dark bar across the
interorbital. A dark band crossing the eve extends forwards to some distance on the
side of snout; posteriorly this hand may cxtend 1o the base of the pectoral, where
loses its identity. Above and parallel to this band 5 very narrow whitish streak usually
originating behind the eye runs backwards, either resiching to above the anal fin or
stopping just short of jt: along the greater part of ils length it is broken into long narrow
dots. Under surface of the head with narrow, dark cross-bars variously broken, but
usually more or less complete, one of them radiating from the eyve. Trunk und tail
marked with dark vertical or slightly oblique bands, broader above and narrowing
downwards. The bands on the trunk completely encircle the belly, while those of tail
either reach the edge of the anal fin or stop just shori of the edge, or join the blackish
brown sireak on the anal fin a little below the middle of the fin depth,

Dorsal and caudal fins pale with short wavy oblique dark bars, Base of the dorsal
with dark spots which are continuations of the bady bands. Pectoral fin pale. with dark
transverse. bars,

Habitat. Siam and Kuala Brang, Trengganu (Malaya). This is the first record of
this fish from Malaya; hitherto it was known only from Siam.

Type of M. circumcinetuy in the Indinn Museum. Types of Af. ferenfagasier in the
Philadelphia Academy; a paratype in BM (NH).
Study Material.

Muzeum and Reg. MNo. Sla“df};‘ljntfngm ' Locality Collectar
' i
BM (INH) 1955.83.24.1 (Acad, Mat, | 4L . «+ | Chantabun, Soulh ,l R M. deSchauence
Sci. Philad,, No. 593549) cast Siim ;
Paratype of M. feemiarasier i
Indian Museum F10342/1 R 1.7, e «v | Mear mouth of Pates | M. Annandale
Type of M, circwmefinetis hung River in the

inner partion ol |
| TalesSap  (Siam)
BM (NH) 1955.6.22.12 o | iz e T .- | 'Kuala Brang, Trengs | M. W. F. Twecdic
ganu (Malaya)

The runge of variation in eolour pattern shown in Fowler's drawings of M. raenic-
gaster needs very little extension to include the type of M. circumeinerns: and since the
specimens of both “species™ examined by me agree in every other respeet 1 follow de
Beaufort (1939) in regarding the former as a synonym af the latter.

8. Mastacembelus pancalus (Ham, Buch). Fig. 20, Plate 22

Mucroguathus pancalus Hamilton Buchanan, 1827, Fish, Ganges: 30 and 364 pl. XXII fig, 7
(tanks in Bengal).

Muasticembolits panealuy, Cuvier, G & Valencicnoes, A P31, Plist. Nat, Poissons, VI
4535; Blecker, P., 1853, Verh. batavia Genoor., 25 08 [Caleutta in R. Hoogply and Chil-
lianwalluh, Tihlum [(= Chillianwala, Thelum ) J; Gilimther, A., 1861, Cat, Fish,, I[1: 341
(freshwaters of Bengal); Duy, F., 1876, Fish. lodin, 34 pl. LXXU fip. 4 (Deltas: of
large rivers of Tndin and localitics wear sen: Hurdwar, near where Ganpes dehonches
from Himalayas; Jubbulpore: not south of B, Kistng } und [88Y, Faun, HBrip India, II:
333; Boulenger, G. A, 1912, 1, Acad. nat. Sci. Philad. {2} 15: 199 (Ganges and lower
Kistna); Jenkins, I. T., 1907, Rec. Indion Mus., 3= 287 (Sur [ nke or Sar Lake, Orissa):
Sundara Raj, B, 1916, Ree. Indian Mus, 13: 251 ood 2960 (Madras and Cooum):
Prashad, B., and Mukerji, 1. D, 1930, J| Bombay nat. Hist. Soc., 34: 165 and 169

Burr. RarrLes
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\Mancher Lake, Sind); Hor, 5. L, 1934, Rec Indin Mus,, 38: ] ( Chitaldrug Distr,,
Mysore): Show, G. B and Shchbeare. 0. EL 1 Asiar Soc Benpal 130 3 124 fex
fig. 128 (Streams of Tera and Duars, Norhern Hengealy: Misra, K, §,, 1938, Rec. Indian
Mus,, 40: 257 ( Nallamala Hills: streamlet ar Mahanadi {alL 800 fr); Acharya, H. G.,
1938, 1. Hombay nat, Hist, Soc., 40: 772 (Sabarmaii River and tank near Ahmedabad):
Hora, 8. L., 1940, Ree. Indinn Mus,, 42: 160 (Mzhanadi River at Rudd and Dhamitar
Bagusr, CE.) ang $370: Job, T 941, Bee Indian Mus, 43 121, rex) fips, | 1o 5:
!{Il."lril. 8. L.oaml Mair, 10 Ko, 1941, Wee, lndian Mus., 43: 367 (Timarni Mulloh on
Timarni Roud, §. of Harda, Sapura Range, Hoshangabad Distr.); Hora, 5. L, 1942,
Ree, Indian Mus., 44; 193 {(“Northern India generally; its records South of Kistna: are
few™1; Rahimullah, M. 1944, T, Bombay nat, Hist, Soc., 45: 76 (Rivers Manjro, Haldi
and Alaruy, Disir, Medak, Hvderabad State), Sctna, S0 V. anil Kulkarni, ., 1946, 1,
Bombay nai. Hist, Soc. 46 129 { Almedabad ) Chinhan, B 5,,. 1947, Rec, Indion Mus,,
45: 271-276 (Patnd Srte); Rabimullah, M. & Mahmood, 8. 947, 1. Bombay nat. Hist,
Soc., 47 109 | Nizamahad Distr.. Hyderabad Stale); Sinha, B, M. & Shiromany, P A
VOS5, Rec, Tndian Mus,, 51 63 {Kalinadi, Meerat); Chouhan, 18, 5. & Ramakrishna, G
[953, Reo. Indion Mus, 51: 397 & 4146 [Pitna State {copicd) |,

Mustueembelys punctitg Cuvier, G, & Valenciennes; AL 18531, His, Nl Paissans, VI
463 {Brackish ponds, Calcutis,

D XXIV-XXVI 3042 A 11T 31-46; P 1719, C 11—13. (An 87 mm. Ganges
specimen has D XXV 24. A 1II 29.),

Snout entirely scaly both ubave and on sides: hehind this top of head nmaked as far asg
hind edge of preaperculum. Two o five spines on the preaperculum. One strong pre-
orbital spine piercing the skin in all the specimens. Gape of the mouth not extending to
below the nostrils, Teeth present in both the jaws, small and spread in bands. No gill
rakers.

Spinous dorsal originating above the middle of the peetoral fin, kst spine small and
not hidden beneath the skin. Anal spines close together, lust spine small and not hidden
beneath the skin, soft anal originating in advance of the soft dorzal,

Vent nearer to the base of caudial than to snout. Caudal fn distinetly separated
from the dorsal and anal,

Proportions as %% of standard length
Depth of hody: 107 to I5:6, irrespective of length, Mean: 13-4,
Length of head: 185 1o 253,
Length of pectoral: 60 to 73, irrespective of length of fish.
Proportions as % of length of head
Length of snout: 396 w0 438,
Diameter of eye: 7.9 to 134). negatively allomelric throughout the size ranoe
examincd.
Interarbital space: 50 to 60, isometric. Meagi: 55,
Length of lower jaw: 289 to 32:6, isometric. Mean: 309,
Length of gape of mouth: 94 10 |12,
Colour in spirit brown, darker along the back and yellowish on the bellv. Sides
covered with round white spots and sometimes striped with dark brown vertical stripes;
the latter may sometimes be confined Lo the posterior half of the body. In some speci-

mens the stripes join topether forming a net-work, Soft dorsal. anal, caudal and pectoral
yellow with numerous minute black spots,

Habitat. Tndia and Pakistan south of Himualayas,
Types. Three specimens in the British Muscom, reg. no. IHEE.BJS.HH._M:N stated
by Giinther to be the types of this species. Hora (1929, p, 176) however, gives reasons

Mus. 27, 195
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for believing that the collection presented by G.

R. Waterhouse, at

one lime curatar of

the museum of the Zoological Saciety of London, did not contain
Hamilton's collection; in fact there is much evidence that Buchanan

no collection, It would, however, be convenient

that have so long been regarded as types, and this | intend o

any of Buchanan-

-Hamilton preserved

to establish as neotypes the specimens

mission on Zoological Nomenclature to sanction,

Study Material,

| standard Length

Muscum and Reg. Mo, | ) | Laeality

BM (NH 1848.8.22 5955 « | B3, 108, 119, 138 India -

{bleached and damaged)

BM (NH) 18551226 604 i |aia: iV G _ |
“ IE3E.8.15.80  (regarded | 99, 99, 120 - | Ganges i

by Giiinther os types; here pro- |
Posed a5 neolypes: see abave) |

BM (MH) 1858.8.13,128 ve |03 s Indim | -
3 I860.3.19.933-935 . | 7g7% Caleutta i

(Twa specimens. One damaged) | |

BM [(NE) 1860.3.19.1 I6-117 < | MRS and oY Bengal 1
- 1889.2.1.3642-3643 . | 103 and 128 o | Kistna
“ 1889.2,1. 36544 SR I e oo | Jubbulpore -
= TBED.2.1.3645 = 188 = o | Debroghar, Assaim
. 1889.2.1.3641 121 e Nepal . i
' 193410017, 109 .- | B7 Xl Allzhabad, Ganges
i 1935.10.18.71 ws | [38:5 River Moosi, Hyder-

| abad
Zoological Survey, Pakistan «+ |83 - | Villoge Bubak Distr.
Dadu, Sind, Pakis.
tan
Z. 5. Pakistan - <o BBS Sakrand Dhand Sak-

Z. 5. Pakisian 39,5, 50, 94

Z. 5. Pakistan e e TG B4, 123, 14T
i

16%.5
Z. 5. Pakistan 96, 106, 107, 115 and
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Indian Muscum, Cat, 186 . 1
Indian Museum, FI28271/] it | PR
Indian Muscum, FI2026/ e | 113
Indian Muscum, FASRR /| B i
[

Indian Museumn FI3158/ i | 102
(Slightly damaged)

Indian Museum F26181/1 e | 119
Indian Museum Cat. 383 B | 119
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. Mastacembelus guentheri Day. Fig. 21, Plate 22

Mastacerhelny grenthert Day, F., 1865, Proe, Zaol. Soc, London.: 37 (Malabar); 1865, Fish.
Malobar: 1534, pl. xi {Trichoor, Malabar); 1876, Fish. India,: 3, pl Ixxiii fig 3
(Mulabar Coast) and 1889, Faun. Brig, India II: 334 {copied); Boulenger, G. A, 19132,
I. Acad. nat. Scl, Philad., (23 15: 200 [Malabar Coust {copicd ) |; Pillay, R, §. N., 1929,
1. Rombay nat. Hisi Soc., A3 376 {Trevondrm ), lohn, C. ., 1936, 1. Bombay nat,
Hist. Soc.. 3%: 707 and 715 Cimarshy canuls and rivers of Travancore): Hora, 5. L. &
Law, M. C,, 1941, Ree. Indian Muss, 43: 239 (Truvancore) and 240; Silas, E. G., 1949,

1. Bombay nat, Hist. Soc., 4% 793 {poals and running water of Kalikayam Stream,
Travancore] and Jus tAlleppey Canalsy,

D XXVI-XXX 58-74: A 111 59-75,'P 17-21; C 11-13.
Scales present between and around eye and posterior nosteil and extending from the
latter to the maxilla. Top of snout, interorbital and internasal spaces scaly, and only top

of head behind orbit to hind cdge of preaperculum naked [four specimens, including

the two types in the B.M. (N.H.)]; or internasal and interorbital spaces scaly, with
naked regions in front and behind [one specimen, B.M. (N.H.) 1812:7.20:27]. Two or
three spines on the preoperculum. One strong preorbital spine piercing the skin. Gape

of mouth not extending to helow the posterior nostril. Tecth present in bands in both

jaws,

Spinous dorsal fin ariginating on a vertical behind the end of pectoral fin, Tast spine
small and hidden beneath the skin. Anal spines close together, second largest, last small,
Soft anal originating slightly in advance of the soft dorsal.

Genital pupilla large in ripe female.! Vent nearer Lo base of caudal than to snout,

Caudal completely united with dorsal and anal, sometimes with slight notch apparent
in the adult,

Proportions as % of standard length
Depth of body: 1048 to 11-3 in three of F41-185 mm. S.L., 91 in a young and
dessicated specimen, 13-3 in a tipe ¢ of 247 mm.
Length of head: 160 10 183, negatively allometric with S.L.
Length of pectoral fin: 42 to 50 (4 specimens only ).

Proportions as % of lenpth of head
Length of snout: 39-5 1o 42,
Diameter of eye: 8 to 9 (10 in the 109 mm. specimen ).
Interorbital space: 4 1o 5.
Length of lower jaw: 293 o 30:5.
Length of gape of mouth: 12 o 125,

Colour in spirit, light or dark brown, yeliowish an the belly, some black bands
radiate from the dorsal surface of the snout and cross the under surface of the jaws, A
light narrow streak originating just above the eye passes along the upper edpge of tilm
lateral line 1o the base of the caudal, In all specimens examined by me (but not in
Day’s figure), along this streak are scattered a number af black spots or short, narrow
black bars. Short obligue bars or marblings may exist on the body, and are continued
on the vertical fins. Pectorals light brown usually marked with oblique bars.

I: The only ripe female eximined is one of 747 mm, S.L.. in which the gl.'niIu‘I |'J:|.I]'|iI|-‘| is fri-
angular, with 2 base of 6 mm, amd 2 length of 9 mm. The cggs are about 1.5 mm. in digmeter.

Mus. 27, 1936,
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Habitat: Malabar, Travancore, Assam?
Types in the British Museum.
Study Material,

Museuin and Reg. No. | Standird Length R ( Collector
% 5 {mm,) . Lagality o Other Sounce

m;a m:a; 1865.7.17.26-27  (Syn- | 14125 and 150 Matabir .. | F. Day
ypes [
BM (NH) 1865.7.17.1% AR wail == | F. Dy
i 1889.2.1.3633 P [ 1 - | Asmam s | FiDay
e 12272027 o 4T, -« | Travancore - Trevandrum Mus
Mus. Paris, 4576 e o 498, AW and 357, Alipey  (Alleppey), Dussumier
i 5344 = vo | 213,220 and 257 1 s [

a

Six specimens, Nos. 4576 and 3349 in the Paris Muscum. collected by Dussumier
at Alipey (Alleppey) were wrongly labelled “M. maculatus C. & V. (Type)."

Vaillant recorded a Bornean specimen as M. guentheri. The whole of the front
part of the head was destroyed, but Vaillant assigned it to M. guentheri on its fin for-
mula and the presence of preapercular spines, the latter diflerentiating it from M. macu-
latus, Boulenger, however, placed it with M. macilatus and it is under this heading that
Idiscuss it (p. 116),

I do not here accept any records from Malaya and Borneo as referring o typical
M. guentheri.

The small specimen (1889.2.1.3633) registered in the British Museum as one of
three determined as M. armatus from Assam was part of a large collection from various
localities received from Day. It has the fin-formula, scaly snout, armed head and colour-
pattern of M. guentheri. The two true armatys registered with it are larger and differ-
ently preserved, and this specimen and its label are therefore poor evidence for the
occurrence of the species in Assam.

10. Mastacembelus zebrinus Blyth. Fig. 22, Plate 22

Ilyth, E. [859 J. Asist. Sae. Benpal, 28: 241 (Maulmein ;. Ginther, AL 1861, Cat
bish.. 1il: 541 (copied): Day, F. 1876, Fish, India: 339, pl. Bixii Ay 3 (fresh walers. of
Burma—Ilrrawaddi, far abuve Avid amd TS89, Fuun, Brit. India, Fish, 113 313 fig- 111
teopied Vo Vinciguerry, 1. IRBL. Ann. Mus. Sior nal. Genova, 18: 633 (Trrawaddi) and
1590 12) #: 178 (Rangoon and Mandalay): Tenking, 1. T, 1910, Rec. Indinn Mus, 5: 138
{ Mandalayy; Boulenger, G. A, 1912, 1. ‘Achd. nai. Sci. Philad,, €2) 15 199 {Irrawaddy);
Hora, 5.1, and Mukerji, 13, D., 1936, Kee, Indian Mus.. 38: 18 (Kangoon); Fowler, H. W,
1939, Motul. nat. Philad., 17: 10 (Rangoon).

D XXVITI-XXXI 49-55: A IIT 51-59: p 17-19; C 17-19,

Snout entirely scaly, scales present in the internasal space, interorbital space and
between the eyes and posterior nostrils. Top of the head os far as the hind cdpe of the
preoperculum naked. Two to four spines on the preoperculum: One strong preorbital
spine piercing the skin in all the specimens. Gape of mouth not extending to below the
posterior nostrils. Teeth in bands in bath jaws, No gill rakers.

Spinous dorsal originating above the middle of the pectaral fin, Tast spine smull wnd
hidden beneath the skin. Anal spines close together, sceond largest, last small: soft anal
originating in advance of the soft dorsal,

Scales small, 21-23 between origin of soft dorsal and lateral line.

Vent nearer to base of caudal than to snout. Caudal free from the dorsal snd anal

fins.

BuLL., RAFFLES
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In one of the 17 specimens from the Sittang River the caudal is confluent with dorsal
and anal, but, it appears that at some stage the caudal fin was broken and has been im-
pedfectly regenerated, so that the conflucnce is not normal,

Proportions as % of standard length
Depth of body: 109 to 143, Mean: 124,
Length of head: 17-5 o 201,
i Length of pectoral fin: 62 to 7:6.
Propertions as % of length of head
Length of snout: 382 1o 41-7.
Diameter of eye: 76 to 11-1.
Interorbital space: 40 to 5:0. Mean; 4-5.
Length of lower jaw: 290 to 313, Mean: 301
Length of gape of mouth: 9:1 to 118,

=

Colour in spirit brown, darker along the back and paler on the belly. Body with
dark brown vertical bars, edged with vellowish, sometimes alternating with broader yel-
lowish bars. In the caudal region the bars may be forked or curved, or (onc specimen,
asymmetrically) interrupted by one to four yellow-ringed dark spots. Dorsal and caudal
fins yellowish and striated with minute brown spots: the anal with the body bars conti-
nued on it alternating with shorter dark bars.

Habitat. Rivers Irawaddy (Rangoon to Mandalay), Sittang and Salween (Maulmein),
Burma.

Type unknown, probably non-existant,

Study Material,

DM (MH) Rep. Mo, Slillld:;i:ir:;t;ngth Localiy Collectar
= - = ——1
1870.6.14.42 S I 4 = .. | Rongoon o | EoBxy
FABY.2.1. 3646 . ool | 230 .. o | Burma 1 Fi By
1891130015125 ., : 1690 to 24000 (17 | Sitanp . ooV EW Oaties
| Specimens)
[BR1.01.30.124 .| Bkelelon oo | Bittane R Mandalny | EOWs Omios

1. Mastacembelus oatesii Blgr. Fig. 23, Plate 22

Boulenger, G. A, 1893, Ann. Maogo nan His, (G) 12: 100 (Fort -Stedman, Inlé Lake)
s AL Aead, pal Scic Philnds, (2) 15 200 (“lrywaddy”, Bt see below¥; Annandale,
N, 1918, Rec, Indian Mus, 14: 34 and 54 pl. 1 fig. 2 (Inlé Lake) and 211; Proshad, B. and
Mukerji, 1, D 1929, Ree Tndian Mus. 303 169 (copied ).

D XXIX-XXXIV 48-55; A TIT 46-55; P 23-24: C 21 (caudal rays counted in
ofie specimen only),

Scales present between eye and posterior nostril, around the nostril, around the
lower hall circumference of the eye and from the pesterior nostrils to the maxilla. Top
of snout, internasal space, interorbital space and top of head as far as hind edge of pre-
aperculum naked. Three or four spines on the preoperculum. One strong preorbital
spine piercing the skin (all the specimens). Gape of mouth not extending to below the
posterior nostrils. Teeth in bands in hoth jaws, the ficst row being composed of larger
teeth. No gill-rakers.

- Mus, 27, Y36,
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Scales small, 21-25 between origin of soft dorsal and lateral line.

Spinous dorsal originating above middle of pectoral, last dorsal spine small and
hidden beneath the skin. Anal spines close together, the second largest, the lust small
and inconspicuous; soft anal originating in advance of the soft dorsal.

Vent nearer to base of caudal than to snout. Caudal united with dorsal and anal
only at the base.

Proportions as % of standard length

Depth of body: 96 to 103, Mean: 100,
Length of head: 154 to 162,
Length of pectoral: 50 to 5-5.

Proportions as % of length of head
Length of snout: 39-8 to 42-1.
Diameter of eye: 81 to 85,
Interorbital space: 45 to 47. Mean: 4:6.
Length of lower jaw: 333 to 341, Mean: 337,
Length of gape of mouth: 129 to 164,

Colour. The types are uniformly pale brown. Annandale (1918) records that “Fully
adult individuals are of an almost uniform dark greenish colour, but in the young the
belly is pale and the sides bear a series of irregular dark, pale-spotted bars (sometimes
broken up into spots or blotches), while the sides of the head are ornamented with
alternate dark and pale horizontal lines and bars. The caudal fin at this stage is black

with a broad white vertical bar; the ventral fins are pale with a dark edge and the pee-
torals are almost wholly pale.”

Habitat. Inlé Lake basin, Shan States, Burma.

Size. Attain a length of 370 mm. (Annandale).

Annandale (1918} referring to this species and M. condiocellany writes, “Dr.
Boulenger's statement that they oecur in the frnwaddi s due, a5 he informs me, ta o ms-
apprehension.” The Inlé Lake is a high mountain basin, fed by a stream from a higher
basin, the Hé-Ho, now, or at the time when Annandale saw it, dry. Annandale was not
certain whether Oates' specimens came fram Inlé Lake itself or from the affluent stream.
He therefore describes these speeies as endemic to the Inlé and Hé-Ho basins,

Study Material,

BM (NH) Heg. No h‘a“"f‘”’.ﬁ]'f“ﬂ“ Loculity Collector

|

|
1893.6. 3001131148 (Tvpes) 258.5, 266.5, 274.5. | Fort Stedman, Inlé | E, W, Oates
275.0 (Ong specimen Lake

is damaged)

This species may be related to M. zebrinus; however, it can be distinguished from
the latter by its relatively larger gape of mouth, smaller pectoral with more tays, by ils
colour pattern and naked snout.

Buil, RarFLES
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12. Mastacembelus alboguttatus Blgr. Fip. 24, Plate 23
Rl i . Boulenger, G. A, 1893, Ann, Mag, nat. Hist. (6} 12: 200 snd FLZ, 1. Achd. nat. Sei.
Philad., {2} 15 200 (Sitang River. Durmu),
it D XXXV-XXXVII 75-85; A TII 70-82; P 22-24: C 2223

Scales present between and around eye and posterior nosinl, and cxtending from
the latter to pape of mouth. Top of the snout, internasal space, interorbital space and
tap of the head as far as the hind edge of preoperculum naked. Three or four spines on
the preaperculum. One strong preorbitul spinc picreing the skin in all the specimens.
Gape of mouth small and not extending to below the posterior nostrils, Sharp teeth in
bands in both the jaws. No gill-rakers.

Spinous dorsal fin originating above middic of pectoral; last dorsal spine small and
hidden beneath the skin. Anal spines close together, second largest, last small and
hidden benecath the skin.

Vent nearer to base of caudal than 1o snout, Caudal completely united with dorsal
and anal fins.

Proportions as % of standard length

Depth of body: 99 to 110,
Length of head: 158 10 172,
Length of pectoral: 6:0 to 69,

Proportions as % of Iength of head
Length of snout: 437 to 452.
Diameter of eye: 64 to 7-7.
Interorbital space: 44 to 47.
Length of lower jaw: 314 to 330,
Length of pape of mouth: 122 1o 134,

g N B

Colour in spirit body brown, darker along the back, lighter underneath, The body
with vertical and pectoral fins marked with roundish white spots. In three type speci-
mens out of four examined latge blackish blotches are scattered on the body and in the
fourth they seem to be absent.

. Habitat, Sittang River, Burma.

| Study Material.

BM (NH) Reg, No. 5‘“““"3”{‘1“3'“ . Locality Collector
; [ |
—_— e —_—— ! Fae . S—— | =
!
f [ |
1ERL.10.30.135-138  _, o= | IGT.5; 3790, 3064, | Sittang River, Dunma | B, W, Dates
iTypes) | 493.5 .
f- This species is well differentiated from M. armarus and other species with high
i numbers of fin rays by its long snout and very small mouth.
13. Mastacembelus unicolor (Kuhl & Van Hasselt) Cuv, & Val, Fig. 25, Plue 23
Cuvier, G. & Valencienncs, A,. 1831, Hisl. Nab. Poissons, VII1: 453 (Java): Blecker,
¥ P., 1E50, Verh. Batavia, Genoot., 23: 3 and 5 {Batavia, Sa‘l.l::]ng_ Surakaria, Muodjokerto,
b Surabya); Giinther, A [861, Cal. Fish., III@ 543 {copied); Day, F. 1876, Fish,
b Indin, 339 pl. Ixxii fe. 2 (Ranpoon and Burma to Java); Duy. F, [889, Foaun. Brit
‘ Tndia, II: 332 (copicd); Vincigucrra, 3., 1890, Ann: Mus. Stor. nat, Genova, (2} %

I79 U Muandalay): Vaillane, L., 15493, Nouv, Arch, Maus, Faris, (3) 52 43 (South Borneo,

Mus: 27, 1956;

|
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Sunds bs)oand 108 (Kapows. Horpeo): Wober, M., 18Y4, Zool. Ergebn. Nied. Ost-
Indien, 3: 415 (L., Simgkarah, stream near Solok, Sunatri Boitenzorg, Garm, Java):
Reuvens, €. L. 1895 MNoics Leyden Mus., 16: 176 (12, Brantas, Java); Volz, W., 1903,
Zool, Taheh. Syst, 19: 378 (Bingin, Telok. . Rawas trib. of Musi (Sumatra): Vols, W,
914, Rev. Suisse Zool, 12 361 (Lawt Tudor, Upper Lungkat, Wampu and Selapian
Rivers in Sumatri); Fowler, H, W., 1904, I. Acad. mat, Sci. Philad,, (2) 15: 301, pl,,
vill upper fig, (Batg Sunigkar in Mo psche Bovenland, Sumatra): Fowler, FL. W., 1905,
Proe. Acnd. nnt. Sei, Philad., 57: 489 [Lornen): Yole, W. 1907, MNual. Tijds. MNed, Tnd,,
B 135 { Malacca, Barneo, Java and the foll. Sumatean localitios: Singkarek, Solok, L.
Manindfon, Pajukumthih, Siboga, Padang, Palembing, Lohat, Rivers Rawas, Indragiri,

Deli, Langkat.j; Boulenper, G. A, 1912, J. Acad. na Sci Philad., (2) 15 200 [Banka,
Borreo amd Java (copied), aumatra.] Machan, B, 1930, Ann. natorh, Muos Wien, d44:
439 {Padang).

YMastacenmibelns unicolor vir, Weber, M., 1894 Fool Ergebn. Micd., Ost-lndien, 3: 415
(Buitenzorg, Tava).

.'i-m.u-:c-:-}a:hrm.r duvi Boulenger, G, A 19120, Acad. nan, Sei Philad., 2y 15: 200 {lra-
welav ),

D XXXII-XXXV 74-94; A 11l 75-98.

Vertebrae: abdominal 38, caudal 50; total: 88 (Counted in one specimen only).

Seales present around cye and posterior nostril, extending from the latter to maxilla
and present or absent between eye and posterior nostril. Top of snout, internasal Spice,
interorbital space and top of head as far as hind edge of preoperculum naked. In all the
specimens examined (by myself and Pr, J unge of Leiden) the preoperculum bears 2 to
4, usually 3, pungent spines, except in one, the lurgest, 485 mm. in standard length, in
which there is only 1 preopercular spine, and this does not pierce the skin, One strong
preorbital spine piercing the skin (all specimens examined ). Gape of mouth not extend-
g to below posterior nostril. Teeth present in bands in both jaws.

Spinous dorsal originating above posterior half of pectoral fin; last spine small and
hidden beneath the skin. Anal spines close together; second larscst, last small; soft anal
originating just below origin of soft dorsal.

Vent nearer to buse of caudal than to snout.
and anal or united with one or both only it
and united only at the base with dorsal,

Caudal either entirely free from dorsal
the base or completely confluent with anal

Proportions as % of standurd lengih
Depth of body: 9:6 to 123, Mean: 114.
Length of heud: 173 10 214,
Length of pectoral: 48 1o 5-4,
Progortions as % of length of head
Length of snout: 383 to 405,
Diameter of eve: 74 10 86,
Interorhital space: 40 10 47, Mean: 44,
Length of lower juw: 290 1o 34-5, Mean: 325,
Length of gape of mouth: 164 to 182, Mean: 174,
Colour in spirit licht or dark brown, darker along the back and paler on the belly.
Sides with or without light brown or blackish spots, belly with or without vellowish
oblong spots. Vertical fins light or dark brown with a yellowish or pinkish margin, Pec-

torals with two brownish or blackish vertical bars and with a vellowish or pinkish
mirgin,
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Habitat. Burma, Mualay Peninsola, Java, Sumatra, Moluecas, Borneo und Banka.

Type in Paris Museum; paratypes (?) in Leiden Museum. Type of M. dayi figure
2 pl. Ixxii of Day (1876).

Study Material,

i Standard Length Ricr | Collectar or ather
Museum and Reg, Mo. (mm.) Locality { source
|
i | - M—
Mux. Paris No. Sa693 [ Type) B 4 B R -1 .| Kuhl V. Hasselt
BM (NH) 1862.2.4.16 e G i = 5 Furulhscd of Franks
” 1880.4.21.171 oe |- 2BT . il —= | Blecker's eollection
2 1889, 11.12.33 A LR co | Deliy Swimatra | ‘Moesch
1922,5, 19,121 ] L - | River Tembcling, | Klass
Malava
1932.519.32 a M .o | Telom River, Pahang | Coll, Holloway Pres.
Malaya | Vermay
. 1955, 6,22 24 I T 5 T N Fi ER - | Raffes Museum
Mus. Amsterdam i S iy - S ] Ratang, Sumatma .. | March, 1914

Dr. G. C. A. Junge has also given me some valuable information about the follow-
ing specimens in the Rijksmuseum at Leiden:—
Mo, 1354, 2 specimens from Java, Coll. Kuhl and Van Hassel.
No., 5205, 6 specimens from Java, Coll. Moll (det. Reuvens).
No. 5213, 10 specimens from Malaya, Coll. Blecker,

Cuvier & Valenciennes altributed the mame M. wnicolor to Kiihl and Van Hasselt,
stating that the species had been sent by them from Java to the Royal Metherlands
Museum., “gquien a cédé un cchantilion au Cabinet du Roi” 1 can find no trace of ‘a
publication of this name by Kuhl & Van Hasselt and it is shways atiributed to €. & V.
The specimen in the Paris Museum must therefore be considered the type, but those in
the Leiden Museum from the same collectors perhaps have the rank ol paratypes. It is
important therefore o know that all the specimens of Kuhl and Van Hasselt have three
spines on the preoperculum. Of the other sixteen M. unicolor examined by Dr. Junge
at Leiden, 13 have three spines, 2 have two and 1 has four. Seven of the specimens
examined by me, ranging from 138 1o 343 mm. in standard length, have 3 or 4 pre-
opercular spines, piercing the skin; the cighth, 485 mm. has no pungent preopereular
spine: it has heen dissected on one side, and this revenls only one spine, hidden beneath
the skin.

Boulenger (1912), considering Day’s (1876) M. nicolor as a distinet species
nimied it M. deayi, evidently with Day's figore us type. Boulenger gave no description,
but from the pasitions of M. unicolor and M. dayi in the synoptic key it s evident that
he considered them to differ as follows:—

M. davi M. unicolor
Snout entirely scaly. Snout naked or scaly on the sides.
3 to 5 preopercular spines. No preopercular spines.
Gape of mouth not extending to below Gape of mouth extending to belaw
nasiril. nostril.
Caudal fin free from dorsal and anal. Caudal fin embraced by dorsal and
anal.

Mus, 27, 1956,
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After examining the type of M. wnicelor in Paris Musecum [ find Boulenger's des-
cription of this species to be incorrect. The lype possesses 3 preopercular spines, the
gape of the mouth does not extend to the posterior nostrils and the caudal fin is con-
fluent with dorsal and anal only at its base. Further, Day in his account did not mention
snything about the scales on the snout, so that Boulenger's placing of M, dlavi among
species in which the snout is entirely scaly is without foundation. 1. therelore, rccknnin:q
Day's identification of his fish as correct, place Boulenger's M, davi as o synonym of
M. micolor.

Boulenger's error is the more surprising since he left as M. unicolor the two sprei-
mens of unknown locality listed above, as well as the Sumatran specimen so catalogued
by himsell in 1889, He must have been influenced by the completely free caudal in
Day’s figure, in contrast to the greater or less union of this fin with the dorsal and anal
in the three specimens before hin, The variability of this character is discussed on p. 105,

14. Mastacembelus erythrotacnia Blkr. Figs. 27, 28, Plate 23

.'I-Lr.1;,_fif:.mr.|'u_-.'u: erythrotaenia Blecker, P, 1BS0, ¥Yerh, Batavii Genoot,, 23: no. 1 1: 6 (Hans
lermassing, Horneo); Gilnther, A, 1861, Cat. Fish., 1L 547 (Rivers of Bornea):
Martens, E. von, 1863, Preuss, Exped, O-Asien, Zool., I: 304 and 326 (Sintang, Borneo):
Sauvage, I! E., 1881, Nouv. Arch, Mus, Hist nal.. Paris, (21 4: 180 (Siam); Vaillunt,
L.. 1893, Mouwv. Arch. Mus, Hist. nat Paris, (3) 5: 43 (West and South Borneo): Vole,
W.. 1904, Rev. Suisse Zool., 12: 461 [Sungei Mahe, Laut Tador, Indragin, Untertangkat
(Sumatra) |; Veole, W., 1907, Natuurk, Tifdsehr. Ned.-[nd., 66: 135 [Palembang, Djnmbi,
Indeagiri, Rats Buhra, Deli, Langkat {Sumatra); Penang anid Borneo]: Boulenger, G, A
1912, ‘1. Acad. nni, Sci. Philad., (2} 15 201 (Malay Peninsula, Sumatra, Bornea);
Suvatti, C.. 1936, Index Fish, Siam: 21 (Stam}; Herre, AW, C, T., 1940, ull. Ralfes
Mus., 16: 55 {Chendroh Dam, Perak and Kuching, Surawak): Suvalti, C. 1950, Fuun,
Thailiand: 206 ( copicd )

Mustavembelus argus Glnther, A, 1861, Cat. Fish, 1II: 542 (freshwaters af Siam); 1864,
Mouhot, Travels in Indoching (Siam?). Cambodin and Loos, 11 Appendix: 179 [ Siam
ond Cambadia); Peters, W, C. H., I868, Mber, preuss. Akad, Wiss,, Beclin, 263 {(Siam};
Mariens, E. von, 1876, Preuss. Exped. O-Asicn, Zool., ‘It 210 and 394, plioX Ag. 4
{Bangkok and Petshabar, Siam): Sutvape, H. B, 1881, Nouv. Arch. Mus, Hist nal.
Paris, {2} 4: 160 (Saigon, Siam); Sauvage, H. E.. 1883, Bull, Soc. philom., Paris, (7)
: 151 (Mecmam); Boulenger, G. A 1912 T. Acad. mat Sct. Philad,, (2) 15: 201
(Siam]; Hora, S0 L., 1924, Mem, Asial. Soc Bengpal, 'h: 475 {(Pitelung River in the
inner Lake of the Tale Sip); Chevey, P, 1929, Noles Inst. oceanopr. Indochine, 6: 171
and 1934, 7t 185 (Indoching, record only): Fowler, H, W., 1935, Proc. Acail. nat. Sci.
Philad,, 87: 134, fips. 93-96 ( Bungkok): Suvatti, C., 1936, Index Fish. Sinm: 20 {copied):
Fowler, . W, 1936, Proc, Acid. nat, Sci. Philad. 91z 47 (Krabt); Chevey, P. and
Poulain, F. L., 1940, Mem. Insi. occanopr. Indochine, 5: 22 (Cambodge): Suvatti, C.,
1950, Faun. Thailand: 206 {copicd).

Macragmativns erytheetaenia Blecker, P, 1865, Ned, Tijdschr. Dicrk., 2: 34 (Slam) and 174
[Siam ).

Macragnathuy arguy Blecker, P 1865, Ned, Tijdschr, Dierk., 2: 34 (Siam) and :174 (Siam).

Meastocembelis argus Smith, H. M, 1245, Bull, ULS. Mat. Mus., 185: 64 (copied).

Muastacembelns ervihratienin Smith, . M., 1345, Bull, U.5. Nat. Muos., 184: 66 feopicd ).

D XXXI-XXXVII 70-80; A III 70-80; C 14-17. {In the type of M. argus the
tail is damaged; its fn formula therefore, DXXXIIT 58 + 75 A1 59 + 7, cannot be
completed; another “M. argus”, BM (INH) 1878.2.14.10, has D XXXIV 75; A 11l 75:
C 14),

Vertebrae: abdominal 37-39, caudal 47-48; total 85-87. (Counted in four speci-
mens only).

Scales present between eye and posterior nostril and from the latter to maxilla.
Both eye and posterior nostril may be surrounded by scales or eye may be completely
surrounded and posterior nostril on the lower half circumfcrence only. A few scales
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may be present in the internasal and interorhitul space or not. Top of snout and top of
head, as far as hind edge of preoperculum naked. Two to four spines on the preoper-
culum. One strong prearbital spine either piercing the skin or hidden. Gape of mouth
extending to below posterior nastril, Teeth conical, in bands in both jaws.

Spinous dorsal originuting above middle of pectoral fin; Iast spine small and hidden
bencuth the skin. Anul spines three elose woeether. second largest, last small; soft anal
originating below origin of soft dorsal, Vent nearer to base of caudal than 1o snout,
Caudal fin confluent with dorsal and anal.

SL Db | H. | P 1 I < 117 (G e e

Coloar uitern (mm) | S | s e | T wH | e 1] ":.II I Pr. sp.
[ | I I |
Fypical oo B5BS 4s 16.5 54 402 | ez | #s | | ooo7 .' h-h
do. 21593000 12 | 2 ! sh 1304 | 66 | S4 | 323 | 192 | h-h
ds, w0 | 83000 108 | 187 64 | 412 | 70 | 4.5 298 | 188 | h-h
do: vi | 495 |y | o153 457 | 3ga 72 | 56 | 294 | pag | ?
do. vo  AT35 10B | 190 | 59 | 42 72 47 | 306 | 149 | p-p
do, -+ | 4610 | 108 | 190 | 48 | 373 | 74 | a8 | 295 | 172 p-p
do. $30 129 i 53 | 374 T4 | 54| 283 | ey | %
ao. e | 4200 108 | 167 45 | 384 | 74 | 57 |:‘ﬁ.4 | 148 | 2
de. 13890 s | 82 | 53 | oarg 73 [ 500 307 | iss |7
do. v BAIULE 0193 o sal ) 31s 1) 78 | el 0 20 |32 | mep
“Argus" SRR - & - SE 0 I 1 o T O S S0 300 183 | pep
Typical L3300 103 | 1ed 47 | 4o | 78 | 55 | 314 | 173 | pp
lermediate: o 33800 Ny e | aa ez | 29 | Ss | ag | g Uopes
Typical 2oc|3328 | 126 | A 50 1 413 2.7 | 53 | 36 | 189 | pp
Infermedinte ., 28100 122 | 210 | so | 403 | 7.5 | 49 | 294 | 168 | pp
“Argus" cer 245000 |10 185 | 54 | 406 P R | ki) 7.5 pp
Typical 2300 | 104 | 200 47 | 402 Bo | 852 | 284 | 163 PP
A 2030 L s | 14 50 | 387 | &7 ! 47 | 309 0 175 | pep

do. - i R e T e R 51 L 3.8 33 R 177 P

Table showng proportions of body depth (Depth), lensth of head ({H) and length of
pectoral fin (P) as percentages of the standard length (5.L.); and of length of snout
(8n.), diameter of cye (E}, interorbital space (Inl.), lensth of Jower jaw (L.J.) and
gape of mouth (Gape) as percentages of length of head (H); and preorbital spine
(Pr.sp.} piercing the skin (p) or hidden (h) on left and right sides; ? signifies skin
damaged. By “typical™ colour-pattern is meant within the riange hitherto deseribed for
M. erythrotaenia; by “argus” as in type of M. argus.

Colour, General ground colour brown, paler on the belly and nearly black or dark
brown on the back. Head and body with a pattern of red (white and dirly white in
preserved specimens) stripes, bars, spots sdnd reticulutions which vary individually or
even on the left and right side of one fish. The pattern may be anulysed as follows:—

{a) A red marginal band without admixture of melanin, surrounds the vertical
fins and includes the dorsal spines and often a narrow area at their base.

(B) The pectorals are margined with a mclanin=free red bar and one or more
similar bars or spots may be present on the fin,
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() A melanin-free red band above the pectoral extends forwards where it merges
either in a bar behind the angle of mouth or in a bar rising obliquely to
the eye. Posteriorly the band may extend, continuous or interrupted, to the
caudal region to merge in the reticulation there; or at varying distances
behind the pectoral it may break, either into horizontal or oblique bars and
then into round spots which may extend us a conspicuous series along the
lower part of the caudal region to near its end, or simply into roundish
spots which lose their ideutity at a short distance from the eaudal fin or
may continue as a series of spots at the bases of the vertical fins.

(d) Below and parallel to this a variously interrupted bar crosses the pectoral

base and continues forwards along the lower edge of the lower Jaw; behind

| the pectoral it either soon breaks up and then loses its identity or breaks
! up into round spots, which continue as a4 second series below the first ().

(e) Below the pectoral a third parallel band extends forwards on to the isthmus;
' it may be broken into bars and posteriorly it soon breaks up and loses its
identity among spots, bars and reticulations.

() A narrow median red bar on the dorsal side of the snout which cither loses
its identity alter proceeding backwards to some distance behind the eve, or
unites with the red marginal band surrounding the dorsal spincs and ver-
tical fins (a), or forks before the posterior nostril to form a pair of supra-
orbital bars which extend backwards to become continuous cither with the
red band that includes the dorsal spines (a) or one of the dorso-lateral
bands [{g) below).

(2) One to four nairrow dorso-lateral bands, duller from admixture of melanin,
may be present or not. If present they lie between band {¢) and the dorsal
. spines and continue for varying distance hefore merging in the posierior

reticulations,

(h) The lower lip is partly red: a red bar runs back from the angle of the mouth
joining the band (c) or not; a red mark on the lower cdge of the preoper
culum may be present or not and if present may extend forwards and
backwards; red margins of the gill-covers meet and extend as a median
band or serics of spots forwards between the rami of the lower jaw.

{#) In addition to the round spots formed by the breaking of bands, in some fishes
there is present a row of melanin-free roundish spots at the base of bath
dorsal and anal fins.

Although the degree of development of the red pattern is roughly the same an right
and left side, the symmetry is not exact, notably in the distribution of the roundish
spots at the base of the vertical fins and also when one of the supri-orbital bands joins
the band that includes the dorsal spines.
| This is one of the few species in which the colours of living specimens have been
| described, and I have therefore been able to mterpret the white murkings of spirit
{ specimens as red,

bl ool it sk

Habitat. Mulay Peninsula, Sumatra, Borneo, Siam and Cambuodia,

The Type appears to be a specimen of 301 mm.. one of six numbered 6437, in
the Leyden Museum. (I am indebted to Dr. M. Boeseman and Dr. J. J. Hoedeman for
coming to this conclusion as a result of searching the collections of Leyden and Ams-
terdam respectively). Type of M. argus in the British Muscurm.

4
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Study Material (21 specimens),

Museum and Reg, Mo.

Stondard Length

{mm.,)

Locality

133

Collector

BM (MH)] 1880.4.21.172 230 - Bleeker's collection
W 18011123 | 6385 Deli, Sumatra | Moesch
o 189102710 = | 189 Baram, Borpeo Hose
1894.1.20.9 4715 Sarawik, Borneo .. Purchased of B. Bart-
|E49.00.9 1% etk
= (216 M. “pictns™ 1) 3125 Borneo Frank
(M. giganiens™ 1) 461 Bomeo .« | Frank
1906,7,18.5 1 L] Kuala Kelantan  Gimlete
Malay Peninsula
= 1879.7.5:1 o b 531 Samawak, Borneo .. Crocker
“ 1839.71.1.46 (wype of @ 2125 Freshwaters of Siam  Mouhot
M. arrs)
I1878.2.14.10 [ ¥ O T Siam MNewrmian
drets’)
Paris Mus. Moo [HA63 ., oo - 338 and 338 Bangkok Bacourl
Paris- Mus, Noo 4571 ("M, arpgd™) | 213 Sim Castelniau
Paris Mus. No. 4575 (AL arme™ 32305 and 3097.5 Cambodye Julien
Paris Mus. No. 4578 .. 245 and 281 Bangkok Bocourt
Paris Mus. Moo 5703 445 Sumale Blecker

BM (MH) 19550222520

AL gl 420

Chenderoh Luke,
Perak

Ratlles Mus;

Raffles. Museum I 43

The fin formulae of specimens assigned to M. argns come within the range of AM.
erythrotaenia; Gunther and Boulenger distinguished the two by colour-pattern and pre-
sence or absence of preorbital spine. The same clements were present in the colour-
pattern in both, except that a series of round spots at the bases of the vertical fins,
present in M. arguy, was nol found in M. erythirotaenia. A preorhital spine was said to
be present in M. argus, ahsent in M. ervthirotaenia.

A plance at the table (p. 131 ) will show thil @ preorbital spine is present cven in
some of the specimens recognised by Boulenger as M. ervthrotaenia, while in others it 15
present but not pungent, The latter are the larpest specimens available, suggesting that
the skin may close over the spine as the fish grows older.

The “argus” spots were found in anly two specimens in the British Muscum, the
type-of M. argus and another Siamese specimen. It was therefore with great interest that
I examined Siamese specimens assigned to both species in the Paris Muscum, including
those recorded by Sauvage. From Bangkok there are four specimens (Mos. 1863 and
4578, coll, Bocourt) of which one has the typical ervthrofaenic pattern, ane the argus
pattern and two are intermediate and different on right and left sides (see fig. 28),
Fowler (1935 figs. 94 and 95) also describes a variable colour-pattern,

This makes it impossible to define the two as specics, but it is to be noted that the
anly specimens with the grgny pattern so far recorded are from Siam and Cambodia.

. These names, attached by an unknown person (o specimens in the British Muscum, were
recorded by Giinther in listing his material of M. ervilieoraenio and thus, althowgh attached to
definite specimens, have no status i nomenclature:

Mus. 27, 1956,
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13. Mastacembelus armatus Lacep. Figs, 29—

J'mfdcraic.'rr?ffm.f armaryy Lacepide, 1800, Hist. MNat. Poissons, 1T 286 {localiry unknown )
Bleeker, P., 1865, Ned. Tijdschr. Diserk., 2: 174 (Siam}).
Riyrchabdella polyacantia Schneider, J., 1801, Blochii Syst, Iehthyol., 479 (Tranguebar),
Macragratlug armwins (exel, s¥n. O simack), Hamilton Buchanan, 1822, Figh, Ganges: 2§,
Pl Xxxvii, fig. 6 (Rivers of Henpal). .
Mustacembelis arniaties., Cuvier, G, & Valenciennes, A, 1831, Hisr MNug, Poissons, VIIT 2456
pl. cexl (Bengal): Sykes, W, H., 1841, Trans. zool, Soc, London, 2: 35] (Dukhun =
Dieccan): Blecker, P.. 1853, Verh, Batavia Genoor, 23 97 [Caleutta River Hoogly;
Chillianwallah, Jihlum [ = Chilianwala, Iehlum)]; Gilnther, A, 1861, Car, Fish., TIi:
342 {Chusan tcopied ), Ceylon, Bergal, Mepal, Stam); Day, F., L8635, Fish, Malabar. - 153
{rivers of Malabar and freshwaters of India, Cevion and China) and 1876, Fish, India,:
40 pl. Txxiii lig. 2 (Sind, fresh and brackish waters of Plains and hills of Trdj; Ceylon
and Burma 1o China}; Maricns, E. van., 18746, Pregss, Expend, O-Asien, Zool, I pi.
23U (Bangkok): Sauvape, H. k. 1881, Nouv, Arch. Mus, Hist. nar, Paris, (2) 4
L6l (Siam, Ceylon, Bengal, Mepal); Vinciguerra, D., 1882, Ann. Mus Slor. nat. Genovg,
18: 633 [India Ceylon and Ch
Brit, India, 11:

ina2 (copied) and Irawaddy, Burmal; Day, F.. 189, Faun,

3345 Vincipuerrn, D, 1890, Ann, Mus. Sior nat. Genova, [2) 9 180
( Mandalay, Bhamo): Volz, W., 1903, Yool. Th,, 19: 3k0 ( Deli, Sumitra) and 1904, Rey,
siisse, Lool., 12 4u7 (Swmatra) and 1907, MNatuurk. Tijdschr, Ned,-Ind., 66: 115 [India,
Ceylon, Chusan, Mepal, Malaces, Siam, Java (copicd) and Deli, Sumatr): Jenkins, 1.
T, 1907, Rec, Indizn Mus., 3: 287 (sur Lake or Sar Lake, Orissa); Wiltey, A., 1910,
Spolia Zeylon,, 7: B9 {Barave near Hanwella); Duncker, Go, 1912, Mitt, natueh, Mus,
Hamburg, 29: 255 [Gingungahei, Vakvella,

Ceylon): Weber, M, 1917, i1 Maass, Durch
Lentral Sumatra, I1- 20 (Taluk, Sumatra): Boulenger, G, A

P12, 1. Acud. nat. Sei.
Philad,, 127 15: 200 (India, Ceylon, South China 10 the Malay Peninguly an
Lupmayer, E. 1913, Abh. bayer, Akad. Wiss, Marh,

Baluchistan ) ; Sundara Raj, B., 1916, Kee, Indinn Mus,, 12; 251 and 290 {Madras);
Anmandale; M., 1919, Rep. Indian Mus., 16: 125 (Yenna ot Medha, Sutarg Distr,
Bombay); Hora, 5. L., 1923, Mem. Indfan Mus., ‘52 T62 (Patshanipur, Chiiky Lake,
India) and 769 [Indin, Ceylan aml Chini {copicd) j: Michalas, 1. T., 1928, Bull, Amer.
Mus. nat. Hist.,, 58: (copied); Pillay, R, 5. M., 1929, 1 Bombay nat. Hist Soc.,; 33
176 i Trevandrum); Prashad, B. & Mukerfi, D. D, 1929, Rec. Indian Mys. 3] [6h,
169 and 213 {Indaweyi Luke,

Burmis) and 1910, 1. Bombay nat. Hist. Soc, 34: 165 and
163 {Mancher Lake, Sind): Deraniyagala, 1932

. India, Nepal, Siam, Ezs Indies, China
(copied) and Hatuluoya, Thabbova vivia (N.W.P), Vevangada, Gampah, Hanwella,
Colombo, Kelaniya, Baduruefiva (W.P,), Mahaova River near Rambukkang, Leviilla,
Gammaduva (CP.), Bibile (}JE.P.L Vakviilla (5.P.), Nachchikudds (E.Pp. Cevlon);
Mukerji, I. D 1933, ). Bombay nat. His. Soc, 36: 815 (Tributarics of Mali River,
Myitkvina Distr

- Upper Burma) and 1334, 1. Bombay nat. Hist, Soc., 3T: 76 {Phunzin
HEa and Tang MHka, Myitkying

Distr., Upper Burma}; Hora, 5. L. and Mukerji, D. .,
1934, Rec. Indian Mus, 36 |24 and 138 (Gyobya Chaung, Western driinage of Pegy
Yemes, Burma); Fowler, H, W., 1934, Proe. Acad. mat, Sci. Philad,, 86: [4G {Chicng,
Mai, Bua Yai, Siam) and

1935, Proc. Acud. nar, Sci. Philad., 87 134 (Bangkok):
Hora, . L. and Mukerji, D. D., 1936, Rec, Indian Mus. 3% 134 and [a45 [Tndia,
Cevlon, Hurna, China (copied) and

Lachhiwall und Satnarain, Song and Suswi Rivers,
Eastern Doons.]: John, C. C,. 1936, I. Bombay nat, Hisi. Soc,,

3h: 707 and 714 (rivers
and canals of Travancore); Mari, T, 1936, Geog, distr, freshwater fish. Eastern Asia,:
47 (South China); Suvani, €., 1936, Index Fish, Siam,: 20 ( Upper Bangpakong, Mae-
nam Cau Phava, Bangkok and Macnam Cau Phaya al Ko Y, Siam); Hora, 5. L
1939: Ree. Indian Muos., 39 7 (Tunga R. a1 Shimoga, Mysore): 16 (Sapar Rest house
and Siream near Kugwe, 4 miles west of Sagar, Shimoga Distr,, Mysore): 19 {Cauvery
R.. Coorg Stale) and: 139 {MNandhaur and Kalaunia R., Outer Himalayan hills below
Naini Tal}: Shaw, G. E & Shebbeare, E. 0, 1937, 1. Asiat, Soec. Benpal, (3) 3: 176
text fig. 127 (Clear streams Terdi and D

tiirs, Morthern Bengal); Hora, 5L, and Misr,
K. 5, 1937, I. Bombay nat. Hise. Soc., 39: 516

(Darna K. South of Lahavit Rly. Stn.,
Deolali); Hora, 5. L.. 1938, Rec. Indian Mus.. 40 171 and 172 (Santnl Parganasy: 238
(Stream south of ‘Tim

inar at the foot of Bailadila Ridge abouwt 1,700 1o P, India)
and: 256 (Fish Market, Kodur, alt, GO0 fi

. and Stream near Razampeta, alt, 500 1
Ciuddspah Diser, India): Hora, S. L. and Misra, 50 5., 1935, J. Bombay nat, Hist, Soc,
40: 21 (copicd); Das, K. M., 1939, Rec. Indian Mus, 41: 438 {Tributary sieeam of
Baraker R.. souih of Surajpura an Buarhi Rd,, about 16 miles from Huzari Hagh:
Damodar R, near Ramgarh town 32 miles from Hazari Bagh on Ranchi Rd. and
stream north of Canary Hill, Hazar

Bagh, India); Acharya, H. G, 1939 1, Bombay
nat. HisL Soc. 43: 83 (Sabarmag R. and tanks near M]mud:lh.'nd_, Marth  Gujrat):
Chevey, P and Poulain, F, L., 1940, Mem. Inst, oceianogr. Indochine, 5: 23 {Cam-
Bodee): Harn, 5. 1., 1940, Kec. Indinn Mus,, 42: 370 { Mahuanadi rrigaiion Canal, Rudri,

32, Plates 25, 26

d Sumatra):
Pliys., 26 pi, 6: 34 (Las Bela,
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CP.): Hora, 5. L, and Gupra, 1. C., 1940, 1. Asiat. Soc. Hengal, (3) 6: H0 i Kalimpong
Duars and Silguri Terni, Northern Bengal): Herre, AW, €. T, 1940, Bull, Raffles
Mus., 16: 54 (Mawai Distr, lohore, Sahang); Tweedic, M. W, F. 1940, ib: 77 (Mawai
Distr.): Hora. 8. L. & Law, N. C.. 1941, Rec. Indian Mus., 43; 235 (Kallar Stream, 30
miles ™N.E. of Trevandrum): 239 (Copied) & 240 & 256 ( Pool Tool of larpest fall of
Pl"lrI?Ii!.:lh'!HJ!-'I. tribitary of Pamba R.: Edakaduthy and Achenkovil K., 7 miles SE, of
KUHTII._CI:HIFFI' Travancore): Hord, S.L. and MNair, K, K., 1941, Ree. Indian Mus, 43
367 {Timarni Nullah on Timarni Kd., south of Hurda): 368 (Anjal Nullah and Midkul
MNullah ca. 2 miles SW. of Harda) and 369 Hora, §. L.. 1942, Reéc. Indiin Mus.,
44: 198 (eopied); Frascr, A G. L [943, ], Bombuy nat. Hist. Soc., 43: 83 (stretch
about 2 miles cast of Fitzgerald Bridge, Poonaj: &6 (Mulu R. near the Ice Factory,
Kirkee): 8% (Mula R., Bombay Presidency ); Hora, 5. L. and Misra, K. 5, 19427,
Bombay nat. Hist, Soc., 43: 219 {copied ); Rahimullah, M., 1943, 1. Bombay nat. Flist.
Soc., 43: 651 (Godavari R, near Mander and Basar) and :653 (Sidhhe K. ncar Bhainsa,
Nander Distr. Hydernbad State) amd 1943, 1. Bombay nat. Hist, Soc., 44: 89 { Himiayat
Sapar, Osman Sugar, Meer Alam Tank, Hydernbad, Dn.); Nichols, 1. T. 1943, Nar.
Hist, Central Asia, IX; 29; Rahimullah, M., 1944, 1. Bombay nai. Hist, Soc, 45 73
(Mahboob Sagar, Sangareddy) 74 (Andol and Medak <75 {Pocharam Reservoir, Medak
Distr,] and :76 (Manjra, Haldi and Aleru, K., Medak Distr, Hyderabmil State); Setna,
5. V. and Kulkarni. C. V., 1946, ], Bombay net. Hist. Soc., d6: 129 {Ahmedabad);
Herre, A. W. C. T., 1946, Spolia zelan., 24: 179 ( Peradeniya, Piliandeln and Yakvala,
Ceylon); Chauban, B, 8, 1947, Ree. Indian Mus., 45: 272 | Maharani Sagar, Balangir,
Patna State) and 276 (Kudal Darh, Belgnon, Paina Staic, Orissa); Mahmood, 5. and
Rahimullah, M., 1947, 1. Bombay nat, Hist. Soc., 47: 109 (Nizamabad Distr,); Kulkarni,
€. V.. 1947, 1. Bombay nat. Hist. Soc., 47: 131 {(Powimi Lake, 17 miles N2 af Bambay};
Berg, L. 8., 1949, Trav. zool Tnst. Moscow, 8: 856 (copied); Menon, A G. K., 1949,
Ree, Indian Mus. 47 225 (Moolk-mooiha R. Povta) anmd 1. Bombay nat. Hist, Soc.
48: 5340 (Kosi R., Almorah): Hor, 5. L., 1949, I. Fool. Soc. India, 1: 2 (Rihand K.,
U.P. Indin): Menon, A. G. K., 1950, Rec. Indisn Mus., 48: (06 (lsti K., fool of
Parasnath bill, ChotaMNagpure, Tndia); Mathur, B. B, L. 1951, Ree, Indian Mus., 50:
106 (Phulad R., Rajasthin, Indis) and $108 (Balarem R, Rafsthan, Indiz): Silas, E.
G., 1931, 1. Bombay nat, Hist. Soc,, 50: 326 (High range of Travoncore): 327 and 674
(pools in stream near Vanmamadi Dridge, Western Ghats): Sinha, B, M. and Shiromany,
P. A, 1953, Hec. Indian Mus, 51 63 (Kolinadi, Meerut, U.P.); Chavhan, B. S, -and
Ramakrishna, G., 1953, Rec. Indian Mus., 51: 397 und 416 (Tanks a1 Balanpir, Kudal
Darh of the Tel R. at Balangir); Ranade, M. R. 1953, 1. Bombay nat. Hist, Soc.,
312 473 (fresh waters.of Baroda).

Mastacembelus ponticerianns. Cuvier, Gooand Valenciennes AL [831, ‘Hist. Mal. Foissons,
VI 460 (Pondichery y: Jerdon, T. C. 1848, Mudeas, 1. Lit. 15 147 trecord pnly,

Muastacembelus marmoranes Cuvier, G, and Valenciennes. A, [831, Hist, Mat. Poissons,
VI 461 (Mysore); Tncquemont, V., L1844, Voy, Inde. Poissons, pl. xiv fig. 2; Terdon,
ToC, 1848, Madrax Jo Lin,, 15: 147 (Tanks: neir Banglore and tributiries of Caivery ),

Macrognathuy coudatny MeClellard, 1., 1842, Calestin., . nat. Hist.., 2: 586 (no cxact
locality, prohahly Indus valley: See p. 1417,

Mastavembelny venasus Jacquemont, V., 1844, Voy. Inde. Poissons, pl. xiv fg 1.

Macrognathus hamiltonii MceClelland, 1., 1844, Caleutta J, nut. Hist., 42 393,

Macrogmathus undulaces MeClelland, 1, 1844, Caleutta 1. mat. Hist,, 4: 393 and 398, pl. xxii,
fi. 1 (Chusan),

Mastacembelns malebarivas Jerdon, T, €., 1848, Madras 1, Lit, 15: 147 ( Malabar).

Mastacembelus aleppensis (part, specimen d.) Giinther, A., 1861, Cat. Fish., TII: 543.

Mastacembelus armatns var: armate Giinther, A., 1861, CaL Fish., [1L: 543 (Siam, Calcutia,
Eas! I'ndies).

Mastacenibelis armelis var. panticeriana Gunther, A 1861, Cat. Fish,, 1lI: 343 (Ccylon,
Mepal, East Indies).

Muastacembelis candatur Boulenger, G. A.. 1912, 1. Acad. nat. Scii Philad. €2) 15: 20)
I"Afghanistan (Oxus?)", bt see below, p. 141.]

Masticembelus manipoiensis Hora, 5. L., 1921, Ree. Indian Mus,, 22: 206, pl ix; fig. 3
{Khutda stream pear Thanga Id., Manipur, Irawaddy hasin).

Martacembelns armatax var, faves Hora, 5. L., 1923, Mem. Asfat. Soc, Bengal, 6; 474, text
fiz. 2 (Mouth of Patelung R, Tale Sap and Bangkok); Suvaii, C.. 1936, Index Fish.
Stam,: 20 (Khalong Micli, Singhuri, Sizm ) and 1950, Faun, Thailand: 206,

Muastocembelus armatus undnlatns Wichols, 1. T, and Pope, C. H., 1927, Bull, Amer. Mus.
nat. Hist., 54: 389, fig. 49 (Nodoa, Hainan);} Nicholas, 1. T.. 1928 Bull, Amer. Mus.
nat. Hist. 58: 5 (Chusan-Ningpo region, China) and 1943, Nat. Hist. Central Asia, 1
29, fig. 3 and pl. i, Ag. 3 (Hainan).
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opercular spines. both spines are barely pungent.,

anal spine is obscure and the “last anal spine much the larger™,
larger” and not ‘largest’ suprests (hat in

M, wrmatus.
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Muastacembelus armatus wndwlare Mod, T., 1936, Geog. distr. fresh water fish, Eastern Asin:
51 (Hainan).

Mastacembelus favus Fowler, H. W 1937, Proc. Acad, nat. Sci. Philad., B3: 222 figs: 204 10
209 {Mepoon, Bungkok).

Mastacembelus peralernyiy {nee Herre and Myers) Herre, A, W, C. T. 1940, Bull. Raffles
Mus,, 16: 55 (Mawai Disir. of Iohore).

Mastocembelus armatns arntig Smith, H. M, 1945, Hull. U.%. Now Mus.,

Lk Y 188; 63 (Siam
or Thailand); Deranivagaln, P, E. P, 1952, Atlas Vertebrale Cueylon, I3 133, pl. xxxiv
(Ceylon).

Marvtocembeluy armwiris Savus Smith, W, M., 1945, Bull. U5 NaL Mus., 188: 64 {Tale Sap
and upper walers of the Machem, tributary of Meping, Northern Thailund ),
Mastacembelns armuatus armaiis Suvatti, ©,, 1950, Faun, Thailand: 205

D XXXII-XL 64-92, A III 64-90, C 14-17, P 21-27.

Vertebrae: abdominal 27 to 43: caudal: 49 1o S50 tatul: ¥6-96 (counted in 22
specimens. ).

Scales present between eye and posterior nostril, and
posterior nostril or present only on their lower sides, and between latter and maxilla,
Top of snout, internasal space, interorbital space and top of head as far us hind cdge of
preoperculum naked. Two to five spines on preoperculum usually conspicuous, but in
some specimens one or more may be held down by the skin and barely pungent.! One
strong preorbital spine usually piercing the skin, but in some hidden beneath the skin
on one or both sides.? Gape of mouth extending to below posterior nostril or at least to
its anterior margin. Sharp teeth in bands in both Jaws.

Spinous dorsal originating above middle or posterior third of pectorl fing last spine
small and hidden beneath the skin. Anal spines close together, sccond largest, last sisaii
and hidden beneath the sking soft anal originating in advance of soft dorsul,

Vent nearer to base of caudal than to snout. Caudal smoothly confluent with dorsal
and anal or junction with anal or with both marked by a slight notch,

Proportions as % of <tandard length
Depth of body: 72 to 12-9.
Length of head: 152 ta 214,
Length of pectoral: 4-0 to 63.

Proportions as % of length of head

Length of snout: 352 to 41-0 (in one s
323).

Diameter of eye: 72 to 159, allometric.
Interorbital space: 40 to 52,
Length of lower jaw: 300 to 359 (in one specimen 329 mm. in S.L. 3715,

Length of gape of mouth: 16-1 to 2049 (in one specimen of 129 mm. S.L.
15-6; in another, 329 mm. 21497,

cither surrounding cye and

pecimen 129 mm. in stundard length:

L Dr. E. Trewavas who: has examined: the vpes. of M. armoratoy in the Peris Musuum
informs me that in one specimen (5.1, 515 mm. ), with two preopercular spincs, the lower spine is
punpent and the upper held dows by the skin, and in another {5.L. 486 mm.), also with two pre-

L. Preorbital spine in specimen B.M, (M.H.) 1858.6.15.17—18 and in one of the types of M.
marmoratis, (S.L. 486 mm.) is pungent on the left side and is hidden beneath the skin on the right;
in B.M. (NH.) 1932.2.20.56, is pangent on the right side, covered by the skin on the Teft: and in
the sccond syniype of M. marmoeratis (515 mm.} is hidden on both sides. )

% According to Michols and Pope (1927) in M. arawitiy andideees from Haiten 15e first
Although they pive A II1 the use of
this stafement they were overlooking the small third spine.

A large third spine chiracterises M. sincosis, but the other characters of (his specimen dre those af

BoLL, RarFFLES
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Colour subject to considerable variation on the same basic pattern. In preserved
specimens this consists of a median band (&} on the head running from between the cyes
to the nape or beyond: two to four lateral bands (b, ¢, 4, ¢) cither breaking into spots.
ar taking an undulating course emitting cross hars or anastomesing o lorm bold reti-
culation or losing their identity in marblings of darker colour on the body; and one
median ventral band () on the beily. Usually in young specimens the colour pattern is
more definite becoming vague with growth, until some of the adult specimens appear to
be uniformly dark with 2 few darker spots along the base of the spinous dorsal.

Deraniyagalu (1932) states of this species in Cevlon that the colour is “subject to
considerable variation with ape and habitat, specimens from flowing water being lighter
than those from sedentary walers,"

Below are described the variations on this pattern observed in the material examined
by me according to locality.

Sind, Bengal, Assam, Burma, Ceylon, some Malayan specimens

Body including head is light or dark brown o the back and sides and paler under-
neath. Bands are blackish or greyizsh brown. Band () when present runs from herween
the eyes to the nape or beyond. Band (c¢) runs from the snout passes through the eye
and is either continued backwards in an undulating course emitting cross bars, which
join together forming a bold reticulation (Sind, Bengal, Assam and Sittang R, Burma)
or breaks into vertical bars which join with spots of the band (&) (Sind) or breaks into
spots which continue into the tail region, where they lose their identity (Malaya). Band
(b) anteriorly may fuse with band {c) behind the eye or not: posteriorly, in some spe-
cimens (Sind, Bengal, Assam and Ceylon), it breaks into a row of spots -atl the base of
spinous and soft dorsal; in some specimens those spots may unite with their counterparts
across the back: In other Specimens ( Sittang R. Burma) band (f) breaks into o row of
Spots, then proceeds as a band o below soft dorsal and again breaks into spots. Band
(#) when present runs from behind the pectorals emitting cross bars and anastomoses
with band (¢) forming bold reticulations {Bengal, Assam, Sittang R. Burma and
Ceylon.) Band (¢) when present (Sittang R. Burma) runs below the lateral band (d)
in an undulating coorse and anastomoses with lateral bands (¢) and (), Torming bold
reticulation. A very narrow median ventral hand (/) (Sind, Bengal, Sitting R.) from
the isthmus to the vent may be present or absent,

Verticul fing vellowish (Ceylon), alive or greyish, either barred or spotted or plaing
caudal with transverse bars: dorsal usually with large basal spots but in some of the
Sittang River specimens the reticulations of the body are continued on to dorsal and
anal fins and Deraniyagala’s fipure shows these fins with a yellow basal band. Pectarals
yellowish (Ceylon) or light brown, and spotted,

Siam (“M. armaitus var. fovas”, Fig. 30, Plate 25)

Body marked with bold reticulations of dark brown or black bands enclosing large
oval or roundish pale spots. This pattern may extend to (he chest and abdomen, Head
dark brown on the back and sides, paler underncath. A median fronta] dark brown band
on the head runs posteriorly to the nape or beyond: anteriorly it meets an interorbital
band, forming a {— ). A lateral dark brown band runs from the snout through the eye
and is lost in the body pattern. In some. the colour pattern of the body may continue
on the under surface of the head and on the gill cover; in others only a few faint brown
markings arc present in this region.

Vertical fins dark brown, the body pattern being continued on them. Pectoral pale
with a dark basal spot.
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N.E. Hengal (one specimen), Assam (two

These are intermediate in
var. favis”. In them the reticyla
outlined by the reticulations

Malaya (1955622 |5,

) and Malaya (ten specimens)

patiern belween typical M., armatiis and “M. armanys
te pattern does not wholly aust the bunds, and the spots
are more cloudy, giving less contrast than in var, favus,
one specimen. Fig. 324, Plate 26)

Bady dark brown on the sides, paler beneath, Sides above |
pale spots and vertical stripes, Beiow the lateral fine a
closing dark brown 5pots, runs from the pectoral and
median dorsal band runs from the snout, enclosing
mterorbital space, to base of solt dorsal,

Another light brown band variously broken runs from the base of pectoral losing its
identity posteriorly. A median ventral row of Spots runs from the isthmus and js lost an
the belly. Upper half of the head dark brown, lower half pale. A dark vertical hand
from the eye to the posterior extremity of the mandible. Interoperculum with a black
spot situated below the angle of preoperculum. A dark brown stripe on the ventral
face of the head proceeds forwards and backwards encircling the isthmus.

Vertical fins pale, anal with triangular basal Spots. Pectoral with

basal spaot.

Singapore and Sumatra
1889.11.12.54]

A wide, median, light brown dorsal band,
the head to the base of soft dorsal, Below this

base of soft darsal enclosing pale spots. Yet another band variously broken runs from
the pectoral and is lost afier proceeding backwards to some distance. Rest of the sides
light brown mottled with brown spots. Head brown on the back and sides, ventrally

lighter with a few brown spots. A brown vertical band from the eve to the posterior
extrentty of the mandible,

Vertical fins pale with brown spots or bars. Pector
Sumaira (1908,

ateral line with a few
row of roundish pale spots, en-
is Jost in the tail region. A pale
spinous dorsal, interrupted in the

sur-
o dark brown

[three specimens, 1883.11.28.16 (Fig. 31, Plate 26) and

enclosing the spinous dorsal, runs from
2 wide band runs from the head fo the

al pale with brown spoi.
113,17, une specimen. Fig. 32b, Plate 26)

Sides to a little below latera] line blackish with a few
tical bars, rest of the sides pale with a reddish tinge. A r
band, runs from the tip of snout to
A blackish lateral bund runs from
backwards and s eventually lost in
hall of the head black, lower half
extremity of mandible, Interopercul
operculum.

Vertical fins pale variously spotted and barred. Pectoral pale with a black basal
spot.

reddish brown spots and ver-
eddish brown, median dorsal
the base of soft dorsal, enclosing the spinous dorsal,
the base of pectoral becoming vague, as it proceeds
the ground colour. Chest and abdomen pale. Upper
pale. A black vertical band from eye o posterior
um with a black spot situnted below angle of pre-

Habitat. Baluchistan, Pakistan, India, Cevlon, Nepal, Burma, Siam, Cambodia,
Tonkin, Hainan Island, Southern China, Malaya, Sumatra, Java,

Type a dried specimen of about 36 cms., no. 5431 m the Paris Muscum, Types of
M. ponticerianus (no. 3375), of M. marmoratus (no. 5348) and probably of M. vene-
sus also in the Paris Museum. Types of M. manipurensiy (F. 13630/1) and of M. ar
fratws var. faves in the collection of the Zoological Survey of India, Type of M. caudarus
m the British Museum (1860.3.19.918). The types of M, hamiltonii and M. serteltletecs
do not exist, and neither does that of M. malabaricus,

BuLL, RAFF|Es
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Study Material.

HMANH) TBES 112 M. deondgesoii]

Museum and Heg, No,

Kaup”
| B8 522 5490}

[HE8.8.22.65
[833 02277
[RSE.6.15. 1714

[B38.5.31.19
TESH. 1019, 107

TRSS.T.1.47—49

18AIL3,19.932

1860L3. 19918, The 433
fs  laa-
roniedintua,

M. specimen

belled A,

(5ee notes on p.
[8635.4.28.20
TRT 1L 06
1872.4.17.7
FREL2. 2, 1 05=100
FEE0L10.20.33-35
1883, .28, 16,

I888. | [.6.29
[ERD. 2136282031

1889213632
1859.2, 130343635
[ERD.2,1.3636-36034

TEED. 2, L3640 “ML aria-
Hex W, ponficorionns”

18E9.11.12.54-55
TEGEA1:300) 25133
IRR1 1130, 134
1897, 108 24-5
18981 | 891,92
1908, 713,17
19225191 1a=120
192521914
[932.2.20.56

19341007 10111
1935 10.18.70

1935, 10.18.72

1937.9.17.0d
F867.2,14.32-23

18675121
1858 81587
1863,12.8.834

v | 108
S |ES A
e 227 and !-;U.ﬁ

Standard Lengih

{mm.) Locality
(e ] Mepal ..
207 armd 224 (Bleach- | Tndig
ed)
745 ( Bleached ) Tnaliz
345 i o | Coylon
56, 63, 9S54, Ceylan
182.5 Rt
06 . Coylon
3313 i Ceylon
| skeleton ) Cevlon
125, 1685, 1725 .. | Shim
2 =l Cadeutta
423 (Ind  specimen =
damazed )
242 ce Sham -
a7.5 Cevlon i3l
IIEA North  LEast Benmil

98 and [21
137 sl 441
439

1511 i .
197, 30853755 and

45y
B

157 nnd 186.5

18, 220 0nd 232 0,

170

Brukhun 1 =Decean)

Mepil ..
Singapoare

Fast Coast,
Caleutta

Cionehatty,  Assam
Assam

Cevlon

Mlaselras

182 42nd  specimen  Deli. Sumcitra

damapred )

4, 482, 465, 46K, Sidang . Burma ..

470, 4810 4RI, 522

amd 523

e Skeleron p—
T

2035 amel 291

and 293

. | 207

ard]| SN

197 and- 3365

- 2068

129

5

(2 specimens  da-

miaged )y

| Upper
it

Sitting K. Burma . .
Bangpakong

i vt | s N'[cl:nnm. Bangkok
R i
1075, 108, 249 270 | River

Rumatra

Malay

witle, Punjab

. ! Allahabad, Ganges
River Moost, Hyde-

rabad {Pn)

River Moosi, Hyde-

| rabiad (D)

| Bac Kan, Tonkin ..
v | Playfnir

Poania,  Mhon

M :L:!rd.ﬁ_

Aadras

Tembling
Peninsila
Thai MNien, basin of

Red River, Tonkin
. | Chhanawan, Gujran-

139

Caollector or
other  Source

B. H. Hodgson

Slevens
Clming
Cuming

Cuming

Cuming

Cuming

Meouhot
Schiagintweit

East Unadiar Company

R. Schomburgk

Thwiiijes

Jerclon

Svkes

1. Scully

Liovernor of Singa-
pore

Thursion

F. Dy

F. Dav

¥ Doy

E. Day

Fio Dy
Moesch

E. W, Oates
E. W, Dates
Stamese Mus,
5. 5. Flower
W, Morton
Kioss

H. -Sicvens

Hamul  Khan

H. K. Das
B K. Das

B. K. Das
Maris Muscunm
R. €. Beaven

Haslar Coll.
Mitchell

L. 8o recorded by Giinther (1861) in the list of material of “M. ermafur var. ponficerianis”.
Ciinther gives no reference o o publication by Kaun and T cannot find that Kaup ever published
the name. As o name published without “indication” excepl association with a muscum specimen,
“AF, hodpsoniiT, has no status in nomenclature (Rules of ool Nomencl: Are 25 and Opinion 1),

Mis. 27, 1956,
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|' Slandard Lenpth | Collector u:

Muscum and Rep, MNo. s
i X || mm. ) Locality other Souree
| | |
M (MNH) 1956.3.2.32 v 47 e Ferd |Sl-i-il.]hllri. Sardn Willinims
| khala, il

| 35N L
- dalang, Perak, Malay | Rumes
Peninsuly

. 1955.6.2223-93. | 159, 16}

My,

i ! 150,

Fullles Museum [36, |85 -« | Julong, Perak, Malay =
| Peninsiuly |
BM (NH) 195562213 2955 -+ | River Supiy, Paltang, RaMes s
[ Malay Peninsuly |
" 1955.6.22, 14 == TTRS L cof Kuals " Tahan,  py. | KaiMes M.
[ | " hing, Malay Penen. |
i | sl |
| Railles Muscum - | 257 oo [ Kunla  Tahgn, Py I =
| [ hang, Milsy Penin-
! sula
.t S I b -+ | Jalong, Perak. Maly =
| | Peninsuty
BM (NH) 1955.6.22.18 o|Z2h e | Kaki "Bk, Perlis, | 18gies Mz
| [ Maliy Peninsuly
| _ 19556222 Vi l&2 -« Baling, Kedah, Malay| e Mus.
! eninsul
| , 1955.6.22.16-17 S LR T T Ruala  Tahan, Py Raffcy Mus,
i | hang, Muluy Penin.
l | xola
Rallies. Museum < 14K, |us ' Kuala  Tahan, *n- e —
I hamg, Maliny Perin-
| stk
M (NHY I955.6.22, 19_21) 7, 178 <+ cKaki  Bokir, Perlis, Rales Mus,
| [ Malay Peninsula
Raffles Museum ST Kaki ' Bukit, Perlis, —
I Mhluy  Pepinsyly
BM (NH) 1955.6.22.15% - |82 ™ Kotz Tinggi, Jahare Raflles Mus,
Maliy Peninsuly
Ruflles Musewn . sio | 28] —_— e
BM (NH) 1956.3.6.1 S LR o Mumndalay
Zoological Survey Pukistin i 196, 196.5, 2525 ' Comillu, Eust Hengal, | 135w Ahmed [ Noy,

483 (and one spei- | Pukistan
| tnen demaged )

|86 amd 118
|

1954,

Zoological Survey Pakistan ++ | Ponds abou |3 miles | Mishah

' Trom Huhak Dal

Hanglow, Distr, |

Badu, Sind, Pyl

islun |

o | Dhand Riwnit Khnn,

iwhowi 3 miles from |

| Dak Hanglow, K.|

N, Bha.  Diar i

l [ Dadu, Sind, Pak. |
| | istan

<| 195,365, 727, 2E3 Buckwaiter

| and 289

wnd  Azhar
tMNov, 1950)

Loological Survey Pubistan o [-dBa 5. M. K. Sull (Die

19511}

Zoalogical Survey Pakisian pool  off |
cainil bhed, 11t J'L|r~|'
longs from 1. &, |

| Buno Disir,, Dadu,l
| Simd, Pakisian

M. Qutihuddin {April
[954)

Zoological Sy vy Pakistan

Loolopical Survey Pakistan

M4 and 291, |

amild 3905

v | Kinger

ackwater pool off | M. Qutubuddin {April
camal bed, |1 miley | 1954

M.E. of 1., Do |

Distr. Duedy, Sind. |

Paikistan |

Lake, Disir |5 M. k. Sufi [Tuly
Tatia, Sind, pak. 1950

istan

Huri. Rareons
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Museum and Reg. No,

Zooldgical Survey Pakistian

Zoological Surver Pakistun

Zoological Survey Pakistan
Zaologieal Survey Pakisian

Zoological Survey Pakisian

Foological Survey Pakistan

Zoological Survey Pakistan
Zoological Survey Pakistan

Zaglogical Survey India, F, 13630, 1
(Type of M. manipureni)

Paris Muscum, 1862 _

Paris Muscum, 864 .

Paris Muscum, 4534

Paris Muscum, 4579 i

Paris Museum, 5375 Type of A
ponticerjanny {examined by Dr,
E. Trewstvas)

Paris Museum, 5348 Ty
Marierd iy (examine
Trewavas)

of A
by Dr. E,

Notes on the synonyms

| Standard Length |

+ | A&

(mim.) |

|
262
254,263, 278 and 310

325, 335 und 334 _,

3275 and 3345

1605, 161 and 183

147,167, 218 and 220

136, 139, 140, 150, |
155,156, 157, 163,
164, 195, 200, 217

and 227

Locality

South and south-eist
hank of Kinjer
Lake, Dastr. Tatta,
Sind, Pakistan

{ Indus River, | mile

from Sonda Dak
Banglow, Distr.
Tatla, Sind Pak-
slan

Makli Lake, Tatta,
Disir. Tatia, Sind,
Pakisian

Suniert - Lake, Distr.

Tatla, Simd, Pak-
istin

MNourang canal about
¥ miles  from
Kambar Ali Khan,
Distr, . Larkana,
Sind, Pakistan

Kari Dhora about 3
miles " frem LB,

Kashmor, [HNstriel.

Jacobabad, Sind,
Pakistan

Ponds near Char,

Matiari  village,
Distr. Pabna, East
Bengal Pakistan
Ponds near Char,
Tapari Village,
Distr. Pabna, East
Bengal Pakistan,

| Collector or

141 |

other Source

M Siddigi

- i 1
(Jan. 1952)

5. M. K.Sufi

3. M. K. Sufi
5 M. K. Sufi (July
1950)

Sohrab Al [(Now.
1954

5. M. K. Sufi (Feb.
1951)

| Sobirab Ali{Dec, 1954)

Sohrab Ali (Jan. 1355)

426 Khurda stream onc | 5. L. Hora
mile from Thanga |

{ Manipur, Assam, |

| Trawaddy Basin |
241, 262, 286 and | Bangkok .. | Bocour

198 |

a5, vo | Biam . | Bocourt
e ) o |- Siam o | Caslelnay
200, 215.5and 219 | Sjam . | Bocourt
|38, 158 ; ! Pondicherry | Leschenault
468 and 575 Dussumicr

- | Mysare

Macrognathus caudatus was imperfectly described by MeClelland (1842) and the
Lype was sent to London. Day (1876) suggested that it iy be the specimen (&) listed
by Giinther (1861) under Mastacembeliy aleppensis, reccived from the East India
Company and stated to have 35 dorsal spines. Giinther placed the name M. candaties
with a query in the synonymy of M. aleppensis, but Day put it, also queried, as a syno-
nym of M. armamy. Boulenger (1912) recognised M. candatus as a species distin-
guished from M. armates by the absence of i preorbital spine and the specimen
mentioned above is now labelled “M. candaius {type)™. T have examined this fish, now
much faded; dissection reveals a short, hidden spine on both sides. [ agree with Day m

Mus. 27, 1956,
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assigning it to M. armarus, in which the preorbital spine, though usually pungent, may
be hidden (see p. 136). The fin formula is D XXXVII 78, A 11 77.C 16 (radiograph
study), and it agrees in proportions with M. iy,

This specimen may now salely be accepted as the type of M. candatus and T there-
fore omit the query in synonymizing that nume with M. armatis, Although it appears in
MeClelland’s paper at the end of the new species of the “Afghan collections”, there is
no reason to suppose that it came from Alghamistan. These were the collections made
on Griffith’s Afghan journey, which began at Ludhiana, explored the Indus valley by
way of Ferozepore and so down the Indus which it left for the Bolan Puss and Af-
ghanistan by way of Shikarpore. Quotations from Griffith’s notes include (p. 565), “The
characteristic forms of Afghan fish are doubtless the small sealed Barbi and Orednd;-—u..
No Ophicephali, none of the Indian Siluridae, no Macrognathi,” etc.

McClelland lists among the previously known species of Griflith’s collections o spe-
cimen of “Macrognating ornaties”, a name not found elsewhere in the literature, Perhups
it is the damaged M. armatus now in the same jar with the type of M. candatus.

Macrognatlus undulatns was established by McClelland | 1848) to receive a Chin-
ese specimen. 1 follow Giinther (1861, Day (1876) and subsequent workers in con-
sidering it a synonym of Mastacembelus armatus, Nichols & Pope (1927) described a
specimen from Nodaa, Hainan, with D XXXII about 75, A TIT about 75 (the first spine
obscure), as M. armatus indulatus (McClelland), Later Nichols (1943) described this
subspecies as Possessing D XXXIT about 75, A 11 2 bout 75, and in his key to the Chin-
ese species distinguished it from M. sinensiv by the number of anal spines. As I have not
seen this specimen to discover which of the descriptions is correct in the number of anal
spines, I have assumed that it is not different from other oriental Mastacembelus in this
respect, and consider it also to be M. armartus.

lerdon (1848) states that Mastucembelus malabaricus is closely related to M. mar-
moratus (= M. armatus), differing from it in having the body less thick in proportion
to its length, Day (1876) found his specimens of M. guentheri less thick-bodicd than
his M. armatus and for this reason put Jerdon's species, with a query, under M. gHen-
theri, assuming “37 ta be a misprint for 27" u5 the number of dorsal spines. 1 find the
range of body-width to differ very little in my material of the two species, hence T prefer
to accept Jerdon’s count of the spines and to put M. malabaricus in the synonymy of
M. armartus.

Hora (1921) in describing Mastacembeluy manipurestsiy admitted that he could not
make exact fin counts. With the help of a radiopgraph 1 am now able to correct the fin
formula, given by him as D XXXVII 6672, A III about 50, to D XXXVIII T4, A TI
70, C 17. This Falls within the range of M. armatus, which M. manipurensis also resem-
bles in body proportions, size of mouth, preopercular spines and preorbital spine (vari-
able in M. armarus as stated above). In contrasting it with M. candanis, a synonym of
M. armatis; Hora was evidently relying on a deseription in which that species was
wrongly regarded as a synonym of the large-mouthed “M. aleppensis™ (— M. masta-
certthefus).

The 156 mm. fish assigned by Herre (1940) to M. perakensis was described as
having D XXXVII-60, A 11-60, and no trace of preorbital or preopercular spines. The
dorsal formula diverges widely from that of M. perakensiy (XXIX) and is within the
range of M. armatus, which is also variable in the development of the head spines.
Leaving open the possibility of the existence of only two anal spines in an Asiatic
Mastacembelus, 1 suggest that Herre's specimen may be M. armarus.
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Other modifications of the colour p
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haracteristic colour variety in Siam,

of intermediate colour-patterns in Malaya and Assam suggests that it

he responsive Lo environmental influences.
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Plate 13, Fig. |

(below).
the right, t
Plate 15, Fig. 4. Macrognathus aculeatiss, alizarin prepar ;
showing the left anterior premaxillary plates, the rostral cartilage and the
lateral line canal of the snout, w 27. The bases of the premaxillary tecth
Jes, the lower jaw is not shown.
preparztion of snout in ventral views

are shown as cir

Plate 16, Fig. 5. Macrograthis acileatus, alizarin
1. 1, lateral line pore in the lower Jaw.

pathis actleatiis, fransverse secions ol snout; the putlines mroc
re used to represent the. USSUCS.

md.

plate 17. Fig. 6. Macrog \
accurate, but diagrammatic conventions &

Mus, 27, 1956

ad T do not adopt the varietal name as i Lringmen.
attern in Malaya and Sumatra suggest that another
f distribution of the species, or that the colpur may

Abbreviations used in the figures

anterior nostril 1.
blood-vessel ne.
basioccipital n.t
basisphenoid Ak
cleithrum P
hypocoracoid :
dental plutes P
P 15
exocecipital plsp:
epintic s
mesethmoid BL:
cthmo-vomer P2
fibres uniting right and PSPp:
left nasals. p-tem.
fihres surrounding rostral pto.
cartilage. T
frontal £.ca.
lateral ethmoid rd.
ethmo-nasal ligament sc.
dorsal rostral ligament scl.
luteral rostral lipament S0,
lateral line 5po.
maxilla vo.

Explanation of Plates

nasul hone

Terve

nasal tube
oifactory membrane
parietal

post coracoid process
pleurosphenoid
premaxilla
preorbital

prootic
parasphenoid
post-temporal canal bone
pterotic

rays

rostral cartilage
radials.
hypercoracoid
supra cleithrum
supraoccipital
sphenotic

vomer

{ For lettering of anatontical driawings, sec above)

- Mastacembelus arpmallis, skull 3¢ 3, in A, dorsal, B, ventral view.

Plate 14. Fig. 2 (above). Mastacembelus armalits, skoll 3 3 in lmeral view: _12-.-1;'1.«.-
phenoid inserted from an alizarin preparation of M. maculatus. Fig. 3 .

M. maculatus, Tight pectoral girdle 34 24: the dorsal side is on
he bases of the pectoral rays are at the top of the figure.

ation of snout in lateral view,
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A, section near the anterior end of the rostral denal plates. B, througir
the posterior dental plates and the anterior ends of the main premaxillary
bones; the snout is curved in this specimen so that several pairs of plates
appear in one section. C, through the ethmo-vomer, the olfactory orpans
and the anterior ends of the nasal bones, the latter united over the ethmoid
by a sheet of fibrous Lissue,

In A the tapering rostral ligaments are merging with the fibrous sheath
of the rostea) cartilage. In B the three rostral lignments are eyt transversely
m the middle of their course. Shortly behind C the nasal bone expands and
fuses with the bony lateral line tube, In C there is a fibrous contection
between the two and o ligament also joins the fu leral line tube o the eth-
moid; the nerves and blogd vessels of the olfactory and lateral line organs
dre conspicuous. Smaller nerves and vessels have been omitted from A and
B

Plate 18, Fig. 7. Macrognaths aeufears, redrawn by K. M. Foong from Day, 1876,
pL Ixxii, 1, Fig. 8. af. aculeatus, type of R, dhanashorii, from Horx, 1921,
pl. ix, 2. Fig. 9, ar. acileatus, type of Mastacembelus paucispingy Fowler,
from Fowler, 1939, fig. 23. Fie. 10. M. aculeatus, outlines to show relation
between dorsal, caudal and anal fins in two specimens in which they are
united. a, a paratype of M. paucispinis Fowler, 70:5 mm. long: b, a 200 .
mm. specimen from the River Meenam,

Plate 19, Fig. 11. Mastacembelus armdiis, transverse section of snout through the an-
terior parts of the premaxillaries. In contrast o Macrognarhis, note the
folded lip with the subcutaneous circular fibres continued into it (in front
of the premaxillaries these completely surround the snout). ea js a small
unpaired nodule of partly ossified carlilage lying near, but not in, the fibres
uniting the rostral cartilage and the ethmoid: it is probably only of indi-
vidual significance.

Plate 20, Fig. 12. Mastacembelus sinensis. redrawn by K. M, Foong from Blecker.
1870. Fig. 13. M. candiocellatus, redrawn by K, M. Foang from Annandale,
1918, Fig. 14, A, mastacembelus, BM (NH) 1936.13.10.8, lrom MNasiriyah,
Euphrates. Fig, 15. a7, macilatus, redrawn by K. M. Foong from Valen-
ciennes in Cuvier's Regne Animal, Mlustr. Poissons (1841}, plo lv, 1.

Plate 21, Fig. 16, Mastacembelus racilatyy, paratype of M. billitonensis de Beaufort.
Fig. 17, M. perakensis, from Herre & Myers, 1937. Fig. 18. M, keithi, from
Herre, 1940, Fig. 9. M. circtimcinetus, a, type from Hara, 1924; b, from
the type series of M. taeningaster Fowler, 1935,

Plate 22, Fig. 20. Mastacembelus pancalus, redrawn by K. M. Foong from Day, 1876,
pl. Ixxii, 4, Fig. 21. a1 Lwentheri, redrawn by K. M. Foong from Day,
1876, pl. Ixxiii, 2. Fig. 22. M. zebrinus, redrawn by K. M. Foong from
Day, 1876, pl.' Ixxii, 3. Fig. 23. M. oatesii, redrawn by K. M. Foong from
Annandale, 1918, pli, 2

Plate 23, Fip. 24, Muastacembelts alhogurtary, syntype. Fig. 25. M. unicelor, redrawn
by K. M. Foong from Day, 1876, pl. Ixxii, 2 (type of M. dayi). Fig. 26.
M. unicolor, outlines of caudal end to show various degrees of union be-
tween the vertical fins. 4 957 nim, locality unknown: b, 315 num., Sumaira:
¢, 205 mm., Malaya.

Hury, Rarsies i 4
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Plate 24, Fig. 27. Mastacembelus erythrotacnia, a, from Kuualu Kelantan, Malaya; b,
type of M. argus, Siam. Fig. 28. M. erytlrotaenia, right and left sides of a
specimen from Bangkok (Mus. Paris 4578).

Plate 25, Fig. 29, Mastecembelus arimatus, a, redrown by K. M. Foong from Day.
1876, pl. Ixxiii, 3; b, type of M. manipurensis, Trom Hora 1921, Fig. 3.
M. armatus, type of M. a. var. favus, from Hora, 1923,

Plate 26, Fig. 31. Mastacembelus armatus, Singapore. Fig, 32. M. armatns, a, o Malu-
yan specimen from the Raffles Museun: b, a specimen from Sumatru.
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Fig. 1. Skull of Mastacembelus armatus. (S. M. K. Sufi).

(The pointer PSP. should extend to the middle line).
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Figs. 2, 3. Skull and right pectoral girdle of Mastacembelus armatus. (S. M. K. Sufi).
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K. Sufi).

eti.
(S. M.

paration of snout.

Alizarin pre

Muacrognathus aculeatis.,

Fig. 4.
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Fig. 5. Macrognathus aculeatus, Alizarin preparation of snout. (S. M. K. Sufi).
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Fig. 6. Macrognathus aculeatus, transverse sections of snout. (S. M. K. Sufi).
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Figs. 7-10. Macrognathus aculearns. (S. M. K. Sufi).
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Fig. 11. Mastacembelus armatus, transverse section of snout. (S. M. K. Sufi)
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Figs. 12-15. Mastacembelus sinensis, M. caudiocellatus, M. mastacembelus and M. maculatus,

(S. M. K. Sufi).
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Figs. 16-19. Mastacembelus maculatus, M. perakensis, M. keithi and M. circumcinetus. (S. M. K.
Sufi).
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Figs. 20-23. Mastacembelus pancalus, M. guentheri, M. zebrinis and M. oatesii. (S. M. K. Sufi),
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Figs. 24-26. Mastacembelus alboguttatus and M. vnicolor. (S. M. K. Suli).
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Figs. 27, 28. Mastacembeluy ervitlirotaenia. (S. M. K. Sufi).
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Fips. 29, 30. Mastacembelus armatus. (S. M. K. Sufi).
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32b

Mastacembelus armarus.

(S. M. K. Sufi).

31, 32.

Figs.





