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INTRODUCTION.

On studying the descriptions of the Indian species of Megascolides,
it was noted that one, M. bergtheils Michaelsen 1907, is distinguished
from all other Indian species by a combination of characteristics that is
also found in the genus Eutyphoeus. Examination of the types shows
that bergtheili actually is marked by a complex of characteristics so
distinctive as to necessitate generic separation.

The author’s thanks are tendered to Dr. B. Prashad, Director of the
Zoological Survey of India, for the opportunity of examining these
interesting worms.

Scolioscolides, gen. nov.

Diagnosis.—Setae lumbricine. Bithecal, spermathecal pores on 7/8.
Male pores on xviii. One gizzard in a space formed by the disappear-
ance of septa 6/7—7/8. Calciferous glands, intestinal caeca (both paired
and unpaired) and supra-intestinal glands as in Eutyphoeus. Last
hearts in xiii. Excretory organs (closed exonephric?) micronephridia.
Holandric. Prostates tubular. Vasa deferentia pass into the entalmost
portion of the prostatic duct. Spermathecal diverticula open into
ental portion of the duct.

Genotype and only species, Megascolides bergthesl: Michaelsen 1907.

Distribution.—Known only from the type locality. Especially
-noteworthy is the nearness of that locality to the central portion of the
Eutyphoeus area.

Remarks.—The definition above is tentative and liable to modifica-
tion if and when other species are found but for the present at least,
adequately distinguishes the genus from all other Megascolecid genera.

SYSTEMATIC RELATIONSHIPS OF SCOLIOSCOLIDES.

Scolioscolides is remarkably like the genus Eutyphoeus and especially
certain holandric species of that genus. Similarities are as follows :
muscularity of septa 4/5—b5/6 and 8/9—10/11, absence of 6/7—7/8,
close crowding of 8/9—10/11 ; location of the hearts of vi-viii with relation
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to the gizzard, presence of hearts in xiii ; presence of a single, large
gizzard, of paired and unpaired intestinal caeca and of characteristic
calciferous and supra-intestinal glands with associated modifications of
the vascular system ; closed, exonephric(?), micronephridial excretory
organs ; size and location of spermathecal pores and number and struc-
ture of spermathecae; tubular prostates. In addition, and in part
at least of minor importance, may be mentioned : secondary annula-
tion ; paired female pores; the genital markings which are similar to
those often found in Eutyphoeus ; the number and location of the seminal
vesicles ; and the band of nephridial tubules in iii. Furthermore the
median and unpaired, ventral intestinal caeca are known only from
Scolioscolides and Eutyphoeus.

In contrast to the list above, a statement of differences between
Scolioscolides and a considerable portion of the holandric section of
Eutyphoeus comprises only the following : absence of penial setae, rudi-
mentary condition of the typhlosole, location of the male pores on xviii,
ental union of the vasa deferentia and the prostatic duct to open to the
exterior by a common aperture. Of these, only the latter two now
appear to be of especial importance.

Scolioscolides is Megascolecine (Stephenson 1930) or Megascolecid
(Michaelsen 1921). Eutyphoeus is equally clearly Octochaetine (Stephen-
son 1930) or Acanthodrilid (Michaelsen 1921). But Eutyphoeus and
Scolioscolides, if morphological similarity is valid evidence of relation-
ship and if the extent of that similarity is an index of the closeness of
relationship, are much more closely related to each other than either
is to any other known genus. Transfer of either genus to the other
subfamily or family will force the elimination from the definition of the
subfamily or family of just those characteristics that alone distinguish
it from the other subfamily or family. Union of the two subfamilies
(or families) is undesirable as the group so produced cannot be defined
morphologically.

Convergence, an explanation that might have been acceptable to
Stephenson, permits the retention of the two genera within the Octo-
chaetinae and Megascolecinae (or Acanthodrilidae and Megascolecidae)
without modification of present definitions. But such retention is
possible only by abandoning, almost entirely, morphological similarity
in favour of hypothetical phyletic seriation as a basis for classification.

Recent classifications (Michaelsen 1921 and Stephenson 1930) have
been marked by limitation of reference, especially in generic diagnoses,
to a few organs, structures or characteristics, and with more attention
to, and greater emphasis on, phyletic seriation than morphological
similarity. Such procedures have produced families and genera admitted-
ly polyphyletic or under suspicion of polyphyly ; groups in which mor-
phologically dissimilar forms are closely related while morphologically
similar groups are only distantly related ; in one case at least, a generic
definition that “is so indefinite as to be meaningless”’ (Stephenson,
1930, p. 867); and have led Stephenson (1921) to argue for morphologi-
cally identical though phylogenetically distinct genera. In these cir-
cumstances, as might be expected, some of the family and (or) subfamily
definitions are little more than statements of assumed evolutionary
development.
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Thus the only morphological distinction between the subfamilies
Megascolecinae and Octochaetinae (Stephenson, 1930) is the union of
the male and prostatic apertures in the former and the lack of such
union in the latter, a characteristic that has been denied even generic
value at times by both Stephenson and Michaelsen.

This discussion will be continued and also concluded, for the present,
in the section on phylogenetic relationships of the next article in this
series, ‘‘ Indian earthworms. III. The genus Futyphoeus.”

Scolioscolides bergtheili (Michaelsen).

1907. Megascolides bergtheili, Michaelsen, Mitt. Mus. Hamburg, XXIV,
p. 150. (Type locality, Sandakphu in Darjiling district, Eastern
Himalayas. Types in the Indian and Hamburg Museums).

1909. Megascolides bergtheilt, Michaelsen, Mem. Ind. Mus. I, p. 159.
1910. Megascolides bergtheili, Michaelsen, Abh. Nat. Ver. Hamburg, XIX,

(6), p. 9.

1916. Megascolides bergtheili, Michaelsen, M4jobergs Austral. Exp. p. 48.
(Prostates).

1923. Megascolides bergtheili, Stephenson, Oligochaeta, in F. B. I. Series,
p. 196.

Material examined.—From the Indian Museum ; 2 clitellate, undissected
specimens labelled, ‘‘ Megascolides bergtheili Michaelsen. Sandakphu,
B. Sikkim. Messrs. Bergtheil and Burkill. Types. ZEV 2951/7.”
One of the specimens is ruptured in a postclitellar region.

Not examined.—3 specimens from the type series in the Hamburg Museum.

External characteristics.—There is a well developed secondary annula-
tion similar to that found in species of Eutyphoeus and Tonoscolex. On
iv there is a single, deep, postsetal secondary furrow; on v, a slight
presetal and a deep postsetal furrow ; on vi, a slight presetal, a deep
postsetal and a slight postsetal ; on vii, as on vi ; on viii, a slight presetal,
a deep presetal, a deep postsetal and a slight postsetal ; on ix, a slight
presetal, a deep presetal and two slight postsetal furrows ; on x, a deep
presetal, a deep postsetal, a slight postsetal ; on xi and xii, a deep presetal
and a deep postsetal (listed in anteroposterior order).

The setae begin on ii and are small. On x, ab<cd<aac<bc while
on xxii ab<cd<bc but bc is only very slightly greater than cd, while
ab and cd are nearly equal ; at the middle of the body cd is very slightly
smaller than bc which is smaller than aa. Setae a and b of xviii are
lacking or invisible.

The first dorsal pore is on 11/12 (2), a pore-like but apparently non-
functional marking on 10/11 (one specimen).

The clitellum is reddish brown, conspicuously protuberant (except
on xiii), extending from 12/13 to 17/18 and possibly very slightly onto
xvili. Intersegmental furrows and dorsal pores (except on 12/13 and
17/18) are lacking but the sites of the pores are indicated by tiny de-
pressions, setae present but deeply retracted, the tips visible only as
minute black dots at the bottom of tiny crater-like depressions.

The spermathecal apertures are on 7/8, in ab, slightly median to &.

There is a pair of female pores anteriorly on xiv, each just anterior
and median to a, the pores located in paired or unpaired transversely
slit-like depressions.
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The male pores are small, transversely crescentic, the concave side
of the crescent facing anteriorly, the centre about on line b, each pore
on the ventral face of a slightly protuberant, almost circular, rather
soft papilla, the anterior half of which is very slightly more protuberant
than the posterior half, the papilla in ab but extending slightly median
to or nearly to a and laterally into bc. Each tubercle is surrounded by
a thick, conspicuously raised rim that is sharply demarcated peripherally
and separated from the male pore tubercle by a narrow but fairly deep
groove. As a result of the presence of this groove the male pore tubercle
has a rather shortly penis-like appearance. Rim and tubercle together
constitute a porophore that is shortly elliptical in outline, transversely
placed, extending mesially nearly to the mid-ventral line, laterally nearly
to mid be, anteriorly to the presetal secondary furrow and posteriorly
to 18/19. The porophores are connected mid-ventrally by a low,
wrinkled ridge that is restricted to the middle (setal) annulus of xviii.

The genital markings are unpaired and segmental, on xii, xiil, Xx,
a half-marking on xxi on the left side. The markings extend anteriorly
to the intersegmental furrow, posteriorly to the postsetal secondary
annulus or to or nearly to the intersegmental furrow, setae a and & on the
marking and always nearer to or actually on the posterior margin.
The markings extend laterally into the median portion of bc. Each
marking has a sharply demarcated, conspicuously protuberant, narrow
rim. The area within the rim appears to be depressed but actually is
about at the general epidermal level, the surface smooth and flat. This
central portion has a greyish translucent appearance, with a faint indica-
tion at the mid-ventral line of being marked off into two distinct portions.
The marking of xxi is on the left side but extends mesially slightly onto
the right side. On the second specimen the markings are on xi, xii,
xili and xx. The marking of xi has the anterior and posterior portions
of the rim united at the mid-ventral line to separate completely two
central areas.

Internal anatomy.—Septa 4/5—b/6 are thickly muscular, 6/7—7/8
lacking ; 8/9—10/11 muscular and fairly close together behind the gizzard ;
11/12 delicate and transparent but apparently complete. The last
five segments are filled with a brownish, granular material in which
are embedded parasitic cysts.

The gizzard is large, in the space between 5/6 and 8/9. The intestine
begins in xv (2). The calciferous glands are in xii and are of the Euty-
phoeus type. More than 50 vertical partitions were counted in one
gland. The intestinal caeca are in xxi, pointed, small but quite definite,
arising from the dorsal side of the gut and directed dorsally, except that,
in the second specimen the left caecum though rising dorsally is bent
anteriorly. There are five mid-ventral, unpaired intestinal caeca, in
xxiv-xxviii. Each of these caeca is fairly large, about 1 mm. long, with
pointed tip, gradually widened passing posteriorly and dorsally to the
gut. The apertures into these caeca on the floor of the gut are oval,
large and readily visible, a viscid slime in which are flocculent brownish
particles passing through the aperture into the caecal lumina. The
typhlosole is represented only by a low ridge that terminates posteriorly
with the supra-intestinal glands. The supra-intestinal glands are two
pairs located either in lix-Ix or Ix-Ixi the anterior pair less than half the
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size of the posterior. These glands have an internal structure and
attachment to the gut similar to that in Eutyphoeus.

The last pair of hearts is in xiii (2). There is a pair of hearts in each
of segments ix-xii. Posterior to the gizzard and just in front of 8/9 the
dorsal blood vessel gives off two pairs of vessels (hearts of vii and viii)
which pass ventrally and (apparently) into the ventral trunk. These
commissures are not filled with blood, are covered by a furry sort of
tissue and in addition are bound to the ventrolateral trunks near the
ventral blood vessel by tough, opaque connective tissue. The dorsal
blood vessel is continued anteriorly into iv. Just anterior to the gizzard
the dorsal blood vessel gives off a pair of vessels (hearts of vi) which
pass ventrally and possibly into the ventral trunk though this connec-
tion has not been identified definitely. Heart-like commissures are
visible in iv and v. The ventrolateral trunks were noted only in
vi-vili. In xii-xiii a supra-oesophageal trunk is present (second
specimen). This vessel bifurcates in xii, each of the two branches passing
laterally at right angles to the trunk and at the margin of the gut break-
ing up into three branches which pass into the gut wall. Posteriorly
the supra-oesophageal is not visible behind 13/14 and in xiii gives off
on each side several branches to the dorsal face of the gut. From segment
Ixi or Ixii posteriorly for several segments there is protuberant into the
lumen of the gut from the floor at the midventral line a conspicuous,
blood-filled longitudinal vessel. Anteriorly this vessel divides into two
branches that are visible on the coelomic wall of the gut as they pass
dorsally in Ix or Ixi into the supra-intestinal gland of the segment. No
subneural has been found in the posterior portion of the body.

In iii, on each side, there is a transversely placed band of nephridial
tubules on the parietes. The excretory organs are micronephridia.
From xii posteriorly there is usually a nephridium on each side just
dorsal to d, another in, just dorsal or ventral to line ¢, and several closely
crowded in the median portion of bc. In the posteriormost 60 segments
the median nephridium on each side in each segment is quite obviously
larger than the other nephridia but just as obviously is a micronephri-
dium.

The testicular coagulum in each of segments x and xi is compacted
into a hard mass ; that in x U-shaped, that in xi annular and completely
surrounding the gut. The mass in xi very much resembles a testis sac
such as is found in certain species of Eutyphoeus but it was not possible
to separate off from the testicular coagulum anything in the way of a
bounding membrane although such may have been present. The hearts
of xi are imbedded at least in part in the coagulum but slip out on slight
manipulation leaving a definite groove. The male funnels are charac-
terized by a brilliant iridescence. The seminal vesicles of xii are medium
sized, not reaching up to the dorsal blood vessel but pushing 12/13-—13/14
back into contact with 14/15. Each of these vesicles is tough, the margin
incised. The vesicles of ix are vertically placed on the anterior face
of 9/10.

The prostates are confined to xvii-xix, tubular, the lumen small,
slit-like, central or nearly so. The ductis about 1} mm. long, whitish,
with a slight sheen, the ectal 1 mm. slightly thicker and straight, the
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ental portion looped. The vasa deferentia pass into the duct shortly
after the latter emerges from the prostatic gland.

The spermathecal duct is shorter than the ampulla, not abruptly
narrowed within the parietes, rather flattened antero-posteriorly, the
relatively large lumen irregular due to a vertical ridging of the wall.
The diverticula which pass into the duct on the right and left sides are
practically sessile and are characterized by a spermatozoal iridescence.
Each diverticulum is shortly ellipsoidal or more or less definitely marked
off into two or three lobes.

The longitudinal musculature is uninterrupted above the genital
markings.

Remarks.—The diagnosis, admittedly tentative, is similar in form
to that developed in course of a revision of the Indian species of Euty-
phoeus.

Diagnosis.—Male pores small, transversely crescentic, centres about
on b, each pore on the ventral face of a small, rather penis-like papilla
at the centre of a porophore of transversely and shortly elliptical out-
line that extends from the presetal secondary furrow to 18/19 and from
just lateral to the mid-ventral line into mid bc. Genital markings un-
paired, on (xi) xii-xili, xx (xxi), primarily presetal(?) but extending
posteriorly to or nearly to the intersegmental furrow and laterally into
mid bc. Female pores paired. Spermathecal pores in ab. First dorsal
pore on 11/12. Unpigmented(?). Length 100-120 mm. Diameter
41-5 mm.

Lateral intestinal caeca in xxi ; ventral caeca in xxiv-xxviii. Supra-
intestinal glands in lix or Ix to Ix or Ixi. Dorsal blood vessel continued
into iii with hearts in iv-vi. Holandric; testis sac annular(?). Sper-
mathecal diverticula paired, median and lateral. Longitudinal mus-
culature uninterrupted above the genital markings.

Distribution.—Known only from the type locality, Sandakphu,
Darjiling district, Bengal.
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SYSTEMATIC POSITION, GEOGRAPHICAL DISTRIBUTION AND
EVOLUTION OF THE CYPRINOID GENERA WITH A PROCUM-
BENT PREDORSAL SPINE.

By Sunper Lan Hora, D.Sc., F.R.S.E., F.N.I., Assistant Superin-
tendent, Zoological Survey of India, Calcutta.

The Mystacoleucus-group of Cyprinoid genera, comprising Mystaco-
leucus Giinther!, Matsya Day,?2 Spinitbarbus Oshima?® and Spinibarb-
tchthys Oshima,? is characterised by the presence of a forwardly directed
spine in front of the dorsal fin. Mystacoleucus is distinguished from
the other three genera by its relatively long anal fin, containing 8-10
branched rays as against the usual number 5. Matsya (=Acanthorotus
Day®) and Spinibarbichthys possess a serrated dorsal spine, whereas in
Spinibarbus the dorsal spine is smooth. In elucidating the systematic
position of these genera most of the workers do not appear to have paid
attention to the generic characters of Day’s Matsya. Smith,® who
regarded it as congeneric with Mystacoleucus, gave no morphological
details for his views. Unfortunately no specimen’ of Matsya argentea
Day is available for study either in the Indian Museum or in the Bureau
of Fisheries Bangkok. Three specimens of Mystacoleucus marginatus
(Cuv. & Val.) were sent to me in 1932 by Dr. H. M. Smith with the
remark : ““ Are these Matsya argentea Day ? > This observation indi-
cates that Smith had confused either a colour variety of the common
species M. marginatus with Day’s form or he may have obtained speci-
mens of the species—M. chilopterus recently described from Siam by
FowlerS. It may further be noted that Suvatti in his ““ Index to Fishes
of Siam ” lists only one species of Mystacoleucus, M. marginatus (C. V.),
which is recorded from Northern, Central and Peninsular Siam. Day’s
diagnosis of Matsya is, however, fairly complete and it leaves no doubt
that Spinibarbichthys should be regarded as a synonym of Matsya. In
most of the Cyprinoid genera the nature of the dorsal spine, whether
serrated or entire, strong and bony or feeble and articulated, is not consi-
dered of sufficient importance for separating genera. I am, therefore,
in agreement with Nichols and Pope,® Nichols!9, Myers,!! Mukerji,2

J—

} Giinther, Cat. Fish. Brit. Mus., VII, p. 206 (1868).

* Day, Faun. Brit. India, Fish, I, p. 292 (1889).

3 Oshima, Ann. Carnegie Mus., X1I1, p. 217 (1919).

4 Oshima, Annot Zool. Japan, XI, p. 10 (1926).

5 Day, Fish. India, (Suppl.), p. 807 (1888).

6 Smith, Journ. Siam. Soc., Nat. Hist. Suppl., VIII, p. 185 (1931) ; ibid., IX, p. 79
(1933).

7 Day’s description of Matsya argentea was based on Tickell’s manusoript desorip-
tion and figure of the species, Presumably Day did not examine any specimen of Al.
grgentea.

8 Fowler, Proc. Acad. Nat. Sci. Philadelphia, LXXXVII, p. 112 (1935).

9 Nichols and Pope, Bull. Amer. Mus. Nat. Hist., LIV, pp. 343, 344 (1927).

10 Nichols, Bull. Amer. Mus. Naf. Hist., LVIILI, pp. 11, 12 (1928).
11 Myers, Lingnan Sci. Journ., X, pp. 258, 259 (1931).
12 Mukerji, Rec. Ind. Mus., XXXIV, p. 284-286 (1932).
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Mori! and Tchang? that Spinibarbus and Spinibarbichthys should be
regarded as congeneric. Both these genera should, therefore, be assigned
to the synonymy of Matsya. For the sake of convenience and on
geographical grounds, it may, however, be desirable to treat Spinibarbus
as a subgenus of Matsya. .

In the four species of Mystacoleucus® known so far, M. marginatus,
M. padangensis, M. chilopterus and M. atridorsalis Fowler,’ the number
of branched rays in the anal fin varies from 8 to 10 and I agree with
Mukerji (op. cit.) that on this character alone they should be .recogmsed
as belonging to a distinct genus. It may here be noted that in a great
majority of Cyprinoid genera there are only 5 branched rays in the anal
fin. Any variation from this standard is, therefore, of special signi-
ficance.

TexT-F10. 1.—Lateral view of Mystacoleucus ogilbiv (Sykes). Xx%.

Recently I collected two specimens of Rohtee ogilbis Sykes® (text-fig. 1)
at Kurnool which possess a well-marked procumbent, predorsal spine.
Other specimens of the same species in the collection of the Indian
Museum were examined and a predorsal spine, sometimes hidden below
the scales (text-fig. 2 a) was found in all of them. In this species the
number of branched anal rays varies from 13 to 14, and the number of
scales in the lateral line is about 55. Its pharyngeal bones and teeth
are similar to those of Mystacoleucus (text-figs. 2 b & d), and its scales
also show a close resemblance to those of M. marginatus (text-figs.
2 ¢ & e). 1t seems reasonable, therefore, to include Rohtee ogilbsi in the
genus Mystacoleucus, the definition of which should be emended to
comprise forms having 8-14 branched rays in the anal fin. In none of
the other species of Rohtee, such as R. baker: Day, R. cotto (Ham.), R.
duvaucells (Cub. & Val.), R. wigorsis Sykes, R. belangeri (Cuv. & Val.)
and R. feae (Vinciguerra), I was able to detect any predorsal spine.

1 Mori, Studies on the Geographical Distribution of Freshwater Fishes in Eastern Asia
(Chosen : 1936). In the various lists of Chinese fishes Spinibarbus is recognised as a
valid genus, while Spinibarbichthys is considered a synonym of Spinibarbus.

2 Tchang, Zoologia Sinica, II, p. 43 (1936).

3 For up-to-date descriptions of Mystacoleucus marginatus (Cuv. & Val.) and M.
padangensis (Blkr.) see Weber and de Beaufort, Fish. Indo-Austral. Archipel., IT1, pp,
108-110 (1916).

¢ Fowler, Proc. Acad. Nat. Sci. Philadelphia, LXXXIX, p. 196 (1937).

5 Sykes, Trans. Zool. Soc. London, p. 36 (1841). -
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The relationship of these species of Rohtee with Sykes’ R. ogilbii is
discussed later (vide infra p. 314).

TEXT-FIG. 2.—M&stacoleucus ogilbii (Sykes) and M. marginatus (Cuv. & Val.).

@. Anterior portion of base of dorsal fin of M. ogilbii, showing the position of the
procumbent, predorsal spine X2%; b. Pharyngeal bone and teeth of M. ogilbit. X7;
¢. Scale from below base of dorsal fin of M. ogilbii. X 25; d. Pharyngeal bone and teeth
of M. marginatus. X5 ; e. Scale from below base of dorsal fin of M. marginatus. X5.

The question now arises which of the two genera is more primitive
—Maisya or Mystacoleucus ? 1In the case of the Cyprinoid genera it is
well recognised that the short anal fin of 5 branched rays is a feature of
specialisation, while in the primitive forms, such as Opsariichthys, Chela,
Barilius, etc., the anal fin is fairly long. It would, therefore, seem pro-
bable on a priort grounds that Mystacoleucus represents a less specialised
form than Matsya.

As indicated above the emended genus Muystacoleucus, especially
the form M. ogilbii, shows great affinities with the members of the genus
Rohtee, and it would be useful, therefore, to examine in the first place
the precise limits of Rohtee and of its allied genera also.

In the species of Rohtee known from India and Burmal, with the
exception of R. cunma Day, the dorsal fin possesses a strong serrated
spine and the number of branched anal rays varies from 11 in R. baker:
Day to 33 in R. cotio (Ham.). R. cumma was described by Day? from
Moulmein and its dorsal fin is characterised by the possession of a * spine

! For description of most of the Indian and Burmese species of Roktee sce Day’s
Fishes of India and the * Fauna ” volumes.
? Day, Fish. India, (Suppl.), p. 807 (1888).

D2



314 Records of the Indian Museum. [ VorL. XXXIX,

weak and longer than the head, not serrated.” Unfortunately no speci--
men! of this species is available for study. Vinciguerra?, on the nature
of the dorsal spine alone, doubted its inclusion in the genus Rohtee. Again
Tchang’s® separation of his Parosteobrama from Osteobrama Heckel*
(=Rohtee) was also based on this feature. Fu and Wang® have, however,
shown that Tchang’s Parosteobrama is in reality Parabramis Bleeker
and with this view Mori (op. cit.) agrees. Mukerji® doubted the advisa-
bility of separating Parosteobrama from Rohtee only on the nature of
the dorsal spine. Thus, as in the case of Matsya (vide supra, p. 312),
we have two groups of species in Rohkiee, those with the dorsal
spine serrated (Rohtee s. s.) and those with the dorsal spine smooth (Para-
bramis). In most of the species of Roktee the abdominal edge is sharp
and trenchant only behind the bases of the ventrals (Rohtee s. s.) whereas
in R. belangers (C. V.) the whole of the abdominal edge is sharp (Smalio-
gaster (Bleeker?). Similarly among Chinese fishes we have Chanod-
wchthys Bleeker,® Parabramis Bleekex? and Megalobrama Dybowskil® which
are distinguished from one another by the nature of the abdominal edge.
It 1s thus seen that Rohtee and the allied forms constitute a very genera-
lised group showing considerable diversity in form and structure. Ignor-
ing the nature of the abdominal edge and taking into consideration the
nature of the dorsal spine, as in the case of Matsya and Spinibarbus,
it may be useful to regard Parabramis as a subgenus of Rohtee on geogra-
phical grounds.

The geographical distribution of the genera Matsya and Mystaco--
leucus is very significant. Matsya of the Spinibarbus-type is known
from Formosa [M. hollands (Oshima) and M. elongatus (Oshima)], Fukien
[M. caldwelli (Nichols)] and Hainan [M. nigrodorsalis (Oshima)] ; while
that of the Spinibarbichthys-type is found in Hainan [M. denticulatus
(Oshima)], Szechwan [M. pingr (Tchang)] and Tenasserim [M. argentea
Day]. The members of the two types meet in Hainan, but it may be
noted that the forms found towards the west and the south are better
armed than those found towards the east. Mystacoleucus is found in
Siam [M. marginatus (Cuv. & Val.), M. chilopterus Fowler and M. atri-
dorsalis Fowler], South Burma [M. marginatus (Cuv. & Val.)], Malay
Peninsula [M. marginatus (Cuv. & Val.)], Sumatra [M. marginatus (Cuv.
& Val.) and M. padangensis (Blkr.)], Java and Borneo [M. marginatus
(Cuv. & Val)] and the Deccan [M. ogilbis (Sykes)]. Here again in the
more southern forms the dorsal spine is fully armed.

The geographical distribution of the fishes of the Rohtee and Para-
bramis groups is also interesting. Species of Rohtee are known from

! As in the case of Matsya argentea, Day’s description of this species is based on Tick-
ell’s manuscript description and figure. Presumably he had no specimen of Rohtee
cunma.

2 Vinciguerra, Ann. Mus. Civ. Stor. Nat. Genova, (2), IX, p. 188 (1890).

3 Tchang, Bull. Soc. Zool. France, LV, pp. 46-52 (1930).

¢ Hora, Rec. Ind. Mus., XXII, pp. 187, 188 (1921), has already explained why Rohtee
Sykes should have preference over Osteobrama Heckel.

® Fu and Wang, Contrib. Biol. Lab. Sci. Soc. China, VIII, Zool. Ser. No. 10 (1932).

¢ Mukerji, Journ. Bombay Nat. Hist. Soc., XXXVII, pp. 69-71 (1934).

7 Blecker, Nat.-T'ijdschr. Neder.—Indie, XX, p. 428 (1859).

* Bleeker, ibid, p. 432 (1859).

® Bleeker, Nederl. Tjdschr. Dierk., 11, p- 21 (1865).

Y Dybowski, Verk. Zool-bo.t Gess. Wien., XII, p- 212 (1872).
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Yunnan [R. belangeri (Cuv. & Val.), R. cotio (Ham.) and R. microlepis
(Blyth)] and Burma and India (several species, mostly found in Penin-
sular India). Fishes of the Parabramis-type are found in the Amur
System, North China, Kiao-Ho, Yangtse-Kiang, Hainan (several species)
and Burma (only one species—P. cunma).

If the above distributional records are correlated with the extent
of the anal fin, we notice that the forms possessing 5 branched rays in
the anal fin (Matsya) are restricted to Southern China (Formosa, Fukien,
Szechwan and Hainan) while one species (M. argentea) is also found in
the interior of Tenasserim. The Mystacoleucus-type, with 8-14 branched
rays, is restricted to Siam, Lower Burma, the Malay Archipelago and
the Deccan. The Rohiee-type (long anal and serrated dorsal spine) is
common in Peninsular India, other parts of India, Burma and Yunnan.
The Parabramis-type (long anal and smooth dorsal spine) is common
throughout China and only one species is found in Burma. As indi-
cated above, in the Cyprinoid fishes a short anal fin of 5 branched rays
is to be regarded as a feature of specialisation and it would, therefore,
seem probable that Roktee and Parabramis represent the ancestral forms
of the entire group of fishes discussed above. Considering the present-
day density of population of the various forms it seems probable that
the centre of origin of these fishes was situated somewhere in South China.
The diversity of form and specialisation, therefore, seems to have origi-
nated in this region and those species that spread towards north and
north-west had probably to face less rigorous conditions of existence
and did not, therefore, develop fierce, serrated dorsal spine; whereas
those that spread towards south and south-west or remained in Southern
China had to contend with more disturbed conditions due to the birth
of the Himalayan chain of mountains and developed a strong, denti-
culated spine. Rohtee cunma, like Matsya argentea, is, however, an
exception ; it is found in Burma but corresponds to the forms that spread
northwards. Its localised distribution signifies that it is a stray element
of the northern-type that probably came to Burma with some later
waves of migration.

As the ancestral stock travelled towards the south, the number of
anal rays became fewer and fewer so that we get the Mystacoleucus-type
in the Malay Archipelago on the one hand and in Peninsular India on
the other. In the case of Rohiee, the species with the largest number of
anal rays—R. cotto—is widely distributed from Southern China to Burma
and India ; while that with the smallest number of rays—R. bakeri—is
found in the southernmost extremity of India. The greatest speciali-
sation of all these forms, however, took place in Southern China, their
ancestral home, where the fishes of the group possessing 5 anal branched
rays, with the exception of Matsya argentea, are found today. It may
here be noted that these fishes, with the exception of Rohtee bakeri Day,
are not found south of the Cauvery watershed and neither have they
spread to Ceylon or Africa. This point is discussed later (vide p. 318).

Many have regarded the predorsal spine as a character of great taxo-
nomic importance, but Rendahl!, who investigated its morphology,

1 Rendahl, Ark. Zool., XXIV A, No. 16, pp. 67-74 (1932).
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considers it as a feature of convergence. By convergence we usually
mean the presence of the same or a similar character in phylogenéti-
cally distantly related forms, and further it implies that the character
is of special utility to the individuals concerned, for convergence is the
result of adaptation of different organisms to a similar type of environ-
mental conditions. In the case of the predorsal spine it is difficult to
understand how it can be used as an organ of defence or offence. If,
however, the morphology of the dorsal fin of all the forms referred to
above is taken into consideration it may be possible to trace its probable
mode of origin and to assign to it some definite function.

A very characteristic feature of Rohtee and Parabramis is that both
the dorsal and the ventral surfaces are provided with sharp edges—
especially the portion of the dorsal surface in front of the dorsal fin and
that of the ventral surface behind the ventral fins. To support the sharp
edge immediately in front of the dorsal fin the anterior portion of the
first radial of the fin (text-fig. 3) is so modified that its distal edge trails
close to the surface. In front of the radial elements there is a series
of well-developed lamellar ossicles which lie between the neural spines
of the adjacent vertebrae ; these not only present a suitable surface for
the attachment of muscles but also provide the necessary support for
the keeled dorsal edge. Anteriorly these ossicles are replaced by the
compressed neural spine of the compound vertebra and the supra-occipital
crest. Bridge! described a similar series of bony elements in Abramis
brama and Tinca tinca and concluded that *“ These ossicles are proximal
segments of the fin supports of the atrophied anterior section of the dorsal
fin.”  Whatever may be their phylogenetic significance, their presence
is undoubtedly meant to provide a support to the sharp dorsal edge.

For the probable mode of origin of the pre-dorsal spine we may
consider the structure of the dorsal fin of Rohtee duvaucelli (C. V.),
Mystacoleucus ogilbiz (Sykes) and M. marginatus (C. V.).

In Rohtee duvaucells (text-fig. 3 a) the character of the radial skeletal
elements of the dorsal fin is more or less similar to that of the four Cypri-
noid types described by Bridge (op. cit.) except that its first radial element
(r. e.) 1s better developed and its antero-dorsal border lies just below
the sharp edge of the dorsal surface. It is preceded by a continuous
series of lamellar ossicles (I. 0.) which lie between the neural spines of
the adjacent vertebrae. The median region of each ossicle is thickened
to form a ridge-like structure. Near the bases of the neural spines, a
further series of lamellar ossicles (v. I. 0.) is developed from the anterior
borders of the neural spines. .Anteriorly they become more extensive
and form broad supporting laminae between the neural spines. In
R. ogilbiv (text-fig. 3 b) the structures are similar to those of R. duvaucelly
except that the first radial element (r. e.) is produced forward as a short
spine, the lamellar ossicles are broad and thin. The ventral lamellar
osicles near the bases of the neural spines have, more or less, coalesced
with the spines, so that a forwardly directed outgrowth of the neural
spine gives support to the neural spine of the vertebra anterior to it.

! Bridge, T. W.—The Mesial Fin of Ganoids and Teleosts. Journ. Linn. Soc.
London (Zool.), XXV, p. 549 (1896).
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In R. marginatus (text-fig. 3 ¢) the forwardly directed predorsal spine
is considerably larger and the dorsal lamellar ossicles are provided with

Tex7-F16. 3.—The skeletal elements of the dorsal spine and of the region in front of it
in Rohtee Sykes, Mystacoleucus Giinther and Barbus Cuvier.

. a. Rohtee duvaucelli (Cuv. & Val.); b. Mystacoleucus ogilbii (Sykes); c. M. margi-
natus (Cuv. & Val.); d. Barbus kolus Sykes.

d. s.=Last dorsal spine; d. s8.,.=Vestigeal dorsal spines; I. o.=Dorsal lamellar
ossicles ; m. n. s.=Membrane between neural spines; 7.s.=Neural spine; 7. s. ¢. v.=
Neural spine of compound vertebra ; 7. e. 1. to 7. e. 3.=Radial elements of the spines
and the anterior fin rays; v.!l. o.=Ventral lamellar ossicles.

strengthening ridges. The ventral lamellar ossicles are replaced by
solid, bony columns between the adjacent vertebrae. Thus in the
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three types described above we find that there are bony elements to
strengthen the dorsal edge of the fish and that supports are developed
to keep the neural spines in position and to prevent them from bending
backwards. All these devices are probably meant to combat the stress
imposed on the fish as it swims rapidly through water. Under such
circumstances the utility of the predorsal spine would seem to present
a stream-like wedge to the water before it approaches the dorsal fin.
In the earlier stages of the flattening of the keeled dorsal surface it seems
probable that more work was thrown on the predorsal spine. This
assumption is borne out by the fact that the spine becomes larger and
more powerful in the series of forms represented by Mystacoleucus ogilbis,
M. marginatus, and Matsya pingi. (The spine of the last species was
described and figured by Rendahl). When, however, the entire dorsal
surface became stream-lined, the predorsal spine gradually disappeared.
Such a course of evolution would indicate the production of *“ Barbus
from Matsya-like ancestors. If the presence or absence of a predorsal
spine is ignored, Barbus and Matsya cannot be distinguished from each
other by any other well-marked character. There would thus seem
to be considerable justification for the views of Nichols and Pope! and
Nichols? to regard Spinibarbus as a subgenus of Barbus. In B. kolus
Sykes (text-fig. 3 d) the neural spine in front of the dorsal fin are lami-
nated in their basal halves and the laminae in some cases overlap one

another. The dorsal lamellar ossicles are also well-developed for the
attachment of the muscles.

In connection with the above hypothesis, it has also to be considered
that Barbus is a much more widely distributed genus than the fishes
of the Rohtee or the Matsya groups ; it is undoubtedly of great antiquity,
as it is found as far afield as Africa. 1t is possible, therefore, that Barbus
represents the earliest descendants of the original migrating stock, while
Rohtee, Mystacoleucus, Matsya, etc., represent the later waves of migra-
tion of a somewhat modified stock which have not been able to reach

very distant regions owing to the land connections having disappeared
in the meantime,

SUMMARY.

Matsya Day, with 5 branched rays in the anal fin, is recognised as a
valid genus and to its synonymy are assigned Spinibarbus Oshima and
Spinibarbichthys Oshima. On geographical grounds, however, species
with a serrated dorsal spine are referred to Matsya (s. s.) and those with
a smooth spine to Spinibarbus (subgenus of Matsya).

Mystacoleucus Giinther, with 8-10 branched rays in the anal fin, is
recognised as a valid genus. Owing to the presence of a predorsal spine
in Rohtee ogilbii Sykes, it is referred to Mystacoleucus, the definition of
igvhich is emended to include forms with 14 branched rays in the anal

n.

Mystacoleucus, with a longer anal fin, is regarded as more primitive
than Matsya.

1 Ni_chols and Pope, Bull. Amer. Mus. Nat. Hist., LIV, p. 343 (1927).
% Nichols, ibid, LVIII, p. 11 (1928).



1937.] 8. L. Hora : Cyprinoid fishes with a predorsal spine. 319

The inter-relationships of Rohtee and Parabramis are discussed and
the geographical distribution of all the forms referred to above is given.
It is observed that the centre of distribution of these fishes has to be
placed somewhere in South China whence at different periods different
types of forms migrated both towards north and south. The northern
forms retained their primitive features while, owing to the orogenic
disturbances in South China and further south, the forms migrating
towards south and those in the home-country became more highly specia-
lised.

From a comparative study of the skeletal elements of the dorsal
fin in 4 forms the probable mode of origin and function of the predorsal
spine are given. It is concluded that Barbus was probably derived at
a very early stage from Matsya-like ancestors.






NOTES ON FISHES IN THE INDIAN MUSEUM.

By SunpER LAt Hora, D. Sc., F R. S. E., F N. 1., Assistant Superin-
tendent, Zoological Survey of India, Calcutta.

XXX.—ON THE SYSTEMATIC POSITION OF CYPRINUS COSUATIS
HAMILTON.

Cyprinus cosuatis is one of the ten species assigned by Hamilton!
to the eighth division—Cabdio—of the genus Cyprinus which comprises
a very heterogenous assemblage of forms. The other species of this
division are C. jaya, C. mola, C. hoalius, C. borelio, C. solo, C. guganio,
C. cotio, C. devario and C. dancena. The generic name Cabdio is not
in common use, but according to Jordan? its type should be the first
species named, <. e., Cyprinus jaya Hamilton. In view of this limita-
tion it is likely that Aspidoparia Heckel®, with 4. sardina as orthotype
may have to be suppressed in favour of Cabdio. Of the other species,
C. mola is usually assigned to the genus Amblypharyngodon Bleeker,
C. cosuatis and C. guganio to Barbus Cuvier, C. cotio to Rohtee Sykes,
C. devario to Danto Hamilton, while the precise generic and specific
limits of the remaining species are still in doubt. Of the two small
species at present included in the genus Barbus, B. guganio is known
only from Hamilton’s original description and figure and so far as I am
aware no specimen of the species is at present available in any museum
collection, though according to Hamilton (loc. cit., p. 339) “ The Guganio
(Gugani) is probably found in most of the rivers and ponds of the Gangetic
provinces, as I have seen it in both the Brahmaputra and Yamuna,
the extreme rivers of that territory.”” Day* considered it to be a close
ally of his B. ambassis, which he found in ‘“ Madras, Orissa, Bengal,
and Assam at least as high as Suddya.” Barbus cosuatis-was originally
described from the Kosi river, but Day extended its range to “ Bengal
through the N. W. Provinces, the Deccan and Bombay, and down the
Western coast as low as Cottayam in Travancore.”

Among other characters Hamilton (loc. cit.) noted the following
distinguishing features of his Cyprinus cosuatss :

“ The form is deep, compressed, more prominent on the back than below. The colour
is silver, with a greenish back, and the scales on the part are dotted towards the root.

The ventral fins are red, all the others are yellowish, and those of the back and behind
the vent are stained with black. The eyes are silver, stained above with black.”

Day (loc. cit.) who figured a specimen of the species from Jubbulpore,
noted that the fish attains 2 to 3 inches in length and directed attention

1 Hamilton, F.—An Account of the Fishes found in the River Ganges and its branches,
pp. 333-343 (Edinburgh: 1822).

2 Jordan, D. S.—7The Genera of Fishes, p. 115 (Stanford University, California :
1917).

3 Heckel, J. J.—Ichthyologie (von Syrien). In Russegger (Joseph von): Reisen in
Europe, Asien und Africa, mit besonderer Riicksicht aufnaturwissen schaftlichen Ver-
hiltnisse der betreflenden Liénder, unternommen in den Jahren 1835 bis 1841, Part 2,

288 (1877).
> Day, F.—Fishes of India, pp. 676, 579, 581 (1877).
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to several of its salient features. Among these mention may be made
of the following, (1) dorsal without any osseous ray, (ii) height of dorsal
greater than depth of body, (iil) incomplete lateral line, (iv) scales along
lateral line larger than others, (v) 8 or 9 rows of scales before base of
dorsal and (vi) colouration. Recently in a specimen of the species from
Mysore I! pointed out the greater extent of the lateral line and the well

defined nature of the rounded black spots on the dorsal and the anal
fins. Further it was observed that :

‘¢ The most remarkable feature of this species appears to be the presence of numerous,
fine, parallel sensory folds on the sides of the head. This feature it shares with the fishes
of the genus Cyclocheilichthys Bleeker, but in other respects it is quite different.”

Later I found that Smith? had already described a new genus Ore-
tchthys from Siam for Cyprinid fishes of the type of Barbus cosuatis and

TEXT-F16.1.—Outline drawings of the growth-stages of Oreichthys cosuatis (Ham.).

a. 18 mm. in length without caudal ; b. 23 mm. in length without caudal ; ¢. 26 mm.
in length without caudal; d. 34 mm. in length without caudal.

1 Hora, S. L.—Notes on Fishes in the Indian Museum, XXVIII. On three collec-
tions of Fish from Mysore and Coorg, South India. Rec. Ind. Mus., XXXIX, pp. 17,
18 (1937).

2 Smith, H. M.—Contributions to the Ichthyology of Siam, III. A New Genus and
New Species of Cyprinoid Fishes. Journ. Siam Soc., Nat. Hist. Suppl., 1X, p. 63 (1933).
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had assigned to it a new species O. parvus, which is said to grow to 31 mm.
in total length. In general facies, lepidosis and colouration the Siamese
fish seemed so similar to Hamilton’s cosuatis that I requested Mr. Luang
Choola, Officer-in-charge, Bureau of Fisheries, Bangkok, to send me
for comparison a few specimens of Smith’s species. He very kindly
presented 3 examples of O. parvus to the Zoological Survey of India,
and these have enabled me to come to a definite conclusion that 0. parvus
is a juvenile form of Cyprinus cosuatis. Further, it is clear that this
species is sufficiently distinct, especially on account of the sensory folds
on the head, from the numerous species of the genus Barbus known
from India, and should, therefore, be retained in a separate genus Ore-
tchtys Smith, which as pointed out by its author, is closely allied to
Cyclocheilichthys Bleeker.

Oreichthys cosuatis (Ham.) is represented by a few specimens in the
collection of the Indian Museum, and unfortunately most of them are
not in a good state of preservation. The sensory folds on the head
are, however, fairly distinct in all of them. A comparison with the
young specimens from Siam shows that when the fish is about 18 mm.
in length without the caudal fin (text-fig. 1 a.), the dorsal spine is longer
than the head and the depth of the body, and the spot at the base of the
caudal fin is intensely black. The spots on the dorsal and the anal
fins are also well marked and seem quite compact. In a specimen about
23 mm. in length without the caudal (text-fig. 1 b) the depth of the body
is almost equal to the length of the dorsal ; the length of the head is
considerably shorter than both these dimensions. The three colour
spots are somewhat diffuse but more extensive. In a specimen from
Mysore, about 26 mm. in length without the caudal (text-fig. 1 c), the
depth of the body is considerably greater than the length of the dorsal
fin, which is almost equal to the length of the head. The dorsal and the
anal fin spots are well pronounced, while that at the base of the caudal
fin is very diffuse and indistinctly marked. The most remarkable fea-
ture about this specimen is that the lateral line, though interrupted
in places, extends up to the 20th scale. As a rule, it is present only
on the first 4 or b scales. In a specimen from the Saran District of Bihar,
about 34 mm. in length without the caudal (text-fig. 1 d), the length
of the dorsal fin, though greater than that of the head, is considerably
shorter than the depth of the body. The spot on the dorsal fin is very
diffuse and extensive while that on the anal fin is only faintly marked.
As far as I can make out from the spirit material, the spot at the base
of the caudal fin is almost absent.

Though sufficient material is not available for a detailed study of
the variations undergone by this fish with growth, it is clear from the

above that the young specimens from Siam are referrable to Hamilton’s
species.

XXXI.—Ox a smaLL CorrLEctioN OF FisH FROM SANDOwAY, LOWER
BurwMma.

In the course of an investigation of the Anopheline fauna of Sando-
way, Lieut. E. S. Feegrade, Malariogist to the Public Health Depart-
ment of Burma, collected several samples of fish from the stone-lined
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shallow wells and the road-side drains of the town of Sandoway, head-
quarters of the district of the same name in Lower Burma and situated
in Lat. 18° 28’ N. and Long. 94° 21’ E. The fish were collected in several
lots between June and August 1936, and sent to the Zoological Survey
of India for determination. At my request, Lieut. Feegrade arranged
to have further specimens collected through Dr. U. Shwe Baw for the
Zoological Survey of India. Though the entire material consists of
24 specimens only, two new species have been discovered. It has also
been found that the specimens of the already known species vary consi-
derably from their respective typical series, especially in colouration.
These results are not surprising when it is remembered that the fresh-
water fish fauna of this region, including that of the neighbouring Arakan
Yomas. has never been investigated before.

Lieut. Feegrade informed me that most of his material was collected
in clear, running water, such as road-side drains, seepage water drains,
small hill-streams and small ponds. It may be indicated that Sandoway
is situated on the left bank of the Sandoway river, about 15 miles to
the 8. E. of its mouth and between 4 to 5 miles due east of the sea coast
in a direct line. The area in its neighbourhood is full of tidal creeks
and there is practically no plain land along the valley of the Sandoway
river.

The following species of fish have been found in the collection :(—

1. Rasbora daniconius (Ham.) 2 specimens.
2. Brachydanio choprai Hora 4 specimens.
3. Danio feegradei, sp. nov. . 1 specimen.
4. Barbus (Puntius) binduchitra, sp. nav. 10 specimens.
5. Barbus (Puntius) stoliczkanus Day 5 specimens.
6. Panchaz panchax (Ham.} 2 specimens.

I take this opportunity to offer my sincere thanks to Lieut. E. 8.
Feegrade for having made a valuable collection of fish for the Zoological
Survey of India. The material is in a very good state of preservation.

Rasbora daniconius (Ham.).
1889. Rasbora daniconius, Day, Faun. Brit. Ind., Fish., I, p. 336.

Rasbora daniconius is represented in Lieut. Feegrade’s collection
by two specimens, measuring 42 mm. and 45 mm. in total length.
They were collected from a road-side drain. The black lateral band is
very well marked and extends from the tip of the snout to the base of
the caudal fin, the middle rays of which are stained gray. The scales
above the lateral line, as also some below it, are marked with
black dots along the margin. The dorsal surface is dusky with a black
streak along the mid-dorsal line.

Brachydanio choprai' Hora.

1928, Danio (Brachydanio) choprae, Hora, Rec. Ind. Mus., XXX, p. 39, fig.2.
1934. Danio (Brachydanio) choprae, Hora & Mukerji, Rec. Ind. Mus., XXXVI,
p- 130 (Synoptic Table to species of Brachydanio).
There are 4 specimens of Brachydanio choprai from Sandoway ; 2
were collected from a stone-well, while the remaining two were obtained

! By mistake e instead of ¢ had been previously used in the termination of this specific
name. The species was named after my colleague Dr. B. N. Chopra,
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from a road-side drain. The two examples, 28 mm. and 30 mm. in total
length respectively, from the well are more or less devoid of the typical
colour pattern of the species, while those collected from the drain, 33 mm.

TexT-r16. 2.—Outline sketch of Brackydanio choprai Hora, showing colour markings
in a specimen 33 mm. in total length.

and ‘36 mm. in total length respectively, are very gorgeously coloured.
In the larger specimens the anterior vertical bands are replaced by rows
of spots at the posterior end. The bands on the dorsal and the caudal
fins are either faintly marked or are absent altogether. The band on
the anal fin is, however, present in all the specimens.

There are several large sensory pores on the dorsal surface of the
head along the supra-orbital edges. Though. as a rule, the lateral line
18 absent in this species, in certain specimens it may be present on
the first few scales; when present, it bends abruptly downward and
may extend as far as the base of the pelvic fin.

The species was hitherto known only from the Myitkyina District
of Upper Burma.

Danio feegradei, sp. nov.
D. 2/9; A.3/12; P.12; V.8; C.19; L.1.39; L.tr.74/2L.

The new species possesses a graceful form with both the dorsal and
the ventral profiles slightly arched. The head and body are greatly
compressed. The head is bluntly pointed and its length is contained
4:9 times in the total length and 3'9 times in the length without the
caudal. The height of the head at the occiput is contained 1'3 times,
and its width 1-8 times in its length. The diameter of the eye is contained
about 3'3 times in the length of the head, 0-9 times in the length of the
snout and 1°2 times in the interorbital distance. The nostrils are situat-
ed close to the anterior margin of the eye ; the anterior nostril is some-
what tubular. Inner to the upper margin of the eye is a series of 4
large sensory pits similar to those described above in the case of Brachy-
danio ohoprat. Similar pores are also present on the ventral surface
of the head. The mouth is small and oblique ; it extends to below the
anterior margiii of the eye. The lips are thin, but are somewhat better
developed near the angles of the mouth. Inner to the lower lip, on either
side, there is a.small pad of skin covered with spinous outgrowths.
Presumably these structures represent the secondary sexual character
of the male. There are two pairs of barbels; the rostrals are consi-
derably shorter than the head, while the maxillary barbels are almost
as long as the head or slightly longer. The basal portion of the rostral
parbel is enclosed ‘in a groove,
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The depth of the body at the commencement of the dorsal fin is
equal to the length of the head. The least height of the caudal peduncle

TEXT-FIG. 3.—Danio feegradei, sp. nov.
a. Lateral view. X 1%; b. Dorsal surface of head and anterior part of body. X2.

is contained 1.5 times in its length. The lateral line is complete and
runs along the lower half of the caudal peduncle. There are about 39
rows of scales along the lateral line and 7} rows between it and the base
of the dorsal fin. There are 2} rows of scales between the lateral line
and the base of the pelvic fin which is provided with a scaly appendage.
There are about 20 predorsal scales and 14 round the caudal peduncle.
There are a few rows of small scales at the base of the anal fin.

The dorsal fin is short; its commencement is equidistant between
the posterior margin of the eye and the base of the caudal fin ; its height
is considerably less than the depth of the body below it. The pectoral
fin is smaller than the head and just reaches the base of the pelvic fin.
The pelvic fin extends to the anal opening, but not to the anal fin. The
anal fin is fairly extensive ; the length of its base is equal to the head
without the snout. The caudal fin i1s somewhat longer than the head,
it is emarginate, with the upper lobe slightly longer than the lower.

The general ground colour, after preservation in spirit, is pale-olivace-
ous. The dorsal surface is dusky with a black streak along the mjd-
dorsal line. In the middle of the fish there is a black band which is
considerably broader anteriorly and terminates posteriorly in a somewhat
darker spot at the base of the caudal fin. Anteriorly the black band
is marked, both above and below, with short pearl-white bands and
in the posterior region there is a white longitudinal band above it. The
rays of the dorsal and anal fins are marked with longitudinal bands
across them.

Type-specimen.—F. 124771, Zoological Survey of India, Indian
Museum, Calcutta.

Habitat.—Road-side drains, S8andoway, Lower Burma,
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Remarks.—In referring this species to the genus Danio Hamilton
a certain amount of difficulty has been experienced. Weber and de
Beaufort! restricted this generic denomination to fishes with “ Dorsal
fin elongate, with 12-16 branched rays. Lateral line complete.” The
remaining species, “ With dorsal fin short, with 7 branched rays only.
Lateral line incomplete or absent.”, were referred to Brackydanio. In
1934, Mukerji and the writer? observed that

* During recent years soveral new forms of the Brachydanio-type have been discovered
in Burma and though in all of them the dorsal fin is short, the lateral line has been found
to be very variable. In the majority of forms it is either absent or extends over a fow
soales in the anterior region ; but there are some species in which it is fairly extensive
or even complete.”

Danio feegradi has only 9 branched rays, as against 7 in Brachydanio
and 12-16 characteristic of the other species of Danto. In this respect
it is intermediate between the two genera ; while in the possession of
long barbels and a complete lateral line it shows greater affinities with
the typical members of the Danio group. The colouration of this fish
is quite different from other species of the genus known so far.

The name of this gorgeously coloured little fish is associated with
that of Lieut. E. S. Feegrade.

Measurements wn mellimetres.

Total length excluding caudal
Length of head .

Height of head at occiput
Width of head

Length of snout

Diameter of eye .
Interorbital width

Height of body

Width of body

Longest ray of dorsal

Longest ray of anal

Length of pectoral

Length of caudal peduncle
Least height of caudal peduncle

—
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Burbus (Puntius) binduchitra,® sp. nov.
D.3/8; A3/5; P.16; V 10; C.19; L.1.28-30; L.tr.5}/4}.

Puntius binduchitra is a small species in which both the dorsal and
the ventral profiles are considerably arched. The body is greatly com-
pressed ; the dorsal surface in front of the dorsal fin is more or less keeled.
The head is bluntly pointed ; its length is contained from 4-5 to 4-7 times
in the total length, and from 3-4 te 3-7 times in the length without the
caudal. The height of the head at the occiput is contained from 1-1
to 1-2 times and its width from 1-3 to 1-6 times in its length. The head
is proportiomately smaller in the young specimens. The eye is lateral
and situated close to the dorsal surface of the head ; its diameter is al-
most equal to the length of the snout and is contained from 26 (in the
young) to 3-5 times in the length of the head ; usually it is contained
from 3 to 3-5 times in the length of the head. The interorbital space

1 Weber & de Beaufort, Fish. Indo-Austral. Archipel., 111, p. 85 (1916).

2 Hora & .Mukerji, Rec. Ind. Mus., XXXVI, p. 130 (1934).

3 Benduchitra is a combined Sanskrit word which means * spotted”. In the specifio
name reference is made to the characteristic colourationYof the species,

E
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is flat and in the young specimens it is equal to the diameter of the eye ;
in older specimens it is somewhat greater than the diameter of the eye.
The nostrils are situated close to the front border of the eye and are
separated by a flap of skin. The mouth is semicircular, almost inferior
and sub-terminal. The lips are thin but continuous ; the labial groove
is interrupted in the middle. There are two pairs of well developed
barbels ; the rostral barbels are equal to the diameter of the eye, but
the maxillary barbels are somewhat longer.

The depth of the body increases with growth ; it is contained from
3-6 to 4+4 times in the total length and from 2-8 to 3-4 times in the length
without the caudal. The least height of the caudal peduncle is contained
from 1-1 to 1-4 times in its length. The scales are large and firmly
adherent ; there are from 28 to 30 series of scales along the lateral line,
5% rows above it and 3} rows below it to the base of the pelvic fin. The
number of predorsal scales varies from 9 to 10. There are 14 scales
round the caudal peduncle. The pelvic fin is provided with a scaly
appendage at its base. The rows of scales at the bases of the dorsal
and anal fin contain somewhat smaller scales and their shape is also
different from those covering the other parts of the body.

The dorsal fin commences slightly in advance of the pelvics and
somewhat nearer to the base of the caudal fin than to the tip of the
snout ; its longest ray is usually shorter than the head. The last simple
ray is articulated, but is serrated along the inner border. The anal
fin is provided with 3 spines and 5 branched rays, the last of which is
divided to the base. The pectoral fin is considerably shorter than the
head and does not extend to the pelvic fin. The vent is situated just
in front of the anal fin. The caudal fin is deeply forked ; both the lobes
are pointed ; it is invariably longer than the head.

TEXT-FIG. 4.—Lateral view of the type-specimen of Barbus (Puntius) binduchitra, sp.
nov, X1}

The most characteristic feature of the species is its colouration. In
all specimens there is a broad vertical band below the commencement
of the dorsal fin which extends to the lateral line and a black blotch
on the sides of the tail slightly in front of the base of the dorsal fin. In
specimens over 56 mm. in total length, the scales above the lateral line
and posterior to the large mark develop small rounded black spots in
the centre so that the body in this region becomes spotted in a series
of rows. Similar black spots appear on the scales of the lateral line’
and of those of the two rows below it, but they extend anteriorly beyond
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the limit of the vertical mark. The upper edge of the dorsal and both
the upper and lower margins of the caudal, especially the lower, become
dusky in half-grown specimens and intensely black in somewhat older
specimens.

Type-specimen.—F. 12478/1, Zoological Survey of India, Indian
Museum, Calcutta.

Habitat.—Road-side drains and small streams at Sandoway, Lower
Burma.

Remarks.—In its spotted colouration as well as in the possession
of 4 well developed barbels and a serrated dorsal spine, B. binduchitra
shows considerable affinity to B. pinnawratus (Day!) from South India
and B. sewelli Prashad and Mukerji? from the Myitkyina District. In
B. sewelli the body is considerably deeper (2:3 to 2-5 times in the length
with the caudal in specimens over 90 mm. in length without the caudal),
and there is always a large black blotch behind the gill-opening. More-
over, the vertical band and the caudal spot characteristic of the new
species are lacking in B. sewells. Both the species agree in having the
dorsal surface in front of the dorsal fin keeled. B. binduchitra has greater
affinity with B. pinnauratus, but its head is proportionately longer and
not so high, the eye is relatively smaller, the interorbital width is less,
the body is not so high but is relatively more compressed. Most of
these differences seem to be correlated with the keeled nature of the
dorsal surface in the new species ; in B. pinnauratus the dorsal surface
is flatly rounded. In B. pinnauratus there is a black band behind the
gill-opening and in some specimens a short oval spot below the com-
mencement of the dorsal fin3; it has hitherto been known ‘ From
fresh waters at Coconada down the east coast of India to Ceylon, and
inland as far as the Neilgherries, also along the Western Ghats and
rivers at their bases,”’? but recently Mr. Duncan sent me very similar
specimens from the Chindwin drainage near the border of Assam and
Burma. Comments on his specimens are made below on p. 336.

Measurements in millimetres.
Total length including

caudal 780 720 690 560 56-0 50-0 49-0 460 43-0 390 380
Length of caudal 18-5 153 160 12-5 123 12:0 11-5 11-0 103 90 90
Depth of body 20-2 200 188 150 150 130 12:3 105 100 90 85
Length of head 16:5 160 140 120 12:0 11-0 11-0 100 95 80 80
Height of head at occiput 13-3 130 12-5 11.0 11.0 90 90 80 75 70 70
Width of head 11-5 1000 99 75 75 175 80 70 65 55 50
Length of snout 53 48 40 36 39 35 35 30 30 30 30
Diameter of eye 51 48 40 36 39 35 35 30 30 30 30
Interorbital width 57 50 48 43 45 40 40 35 33 30 30
Longest ray of dorsal 14-5 140 140 10-3 103 10-0 100 90 90 80 890
Longest ray of anal 10-0 100 100 75 80 70 70 65 63 50 50
Length of pectoral 12.0 120 1113 85 90 73 73 68 65 60 60

Length of caudal peduncle 11:0 90 85 7-0 80 70 70 60 55 50 50
Leasy height of caudal
peduncle 82 80 80 656 65 60 50 50 45 40 40
* Day, Proc. Zool. Soc. London, p. 300 (1865).
® Prashad & Mukerji, Rec, Ind. Mus., XXXI, p. 197, pl. ix, fig. 1 (1929).
8 Hora, Rec. Ind. Mus., XXXIX, p. 9, fig. 1 (1937).
* Day, Fish. India, p, 562 (1877).
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Barbus (Puntius) stoliczkanus Day.

1869. Barbus M’clellandi, Day (nec Cuvier & Valenciennes), Proc. Zool. Soc.
London, p. 619.

1871. Barbus (Puntius) Stoliczkanus, Day, Journ As. Soc. Bengal, XL, pt. 2,

. 328.

1877. Ba?bus stoliczkanus, Day, Fish. India, p. 577, pl. exliv, fig. 8.

1889. Barbus stoliczkanus, Day, Faun. Brit. Ind., Fish., 1, p. 326.

1893. Barbus stoliczkanus, Boulenger, Ann. Mag. Nat. Hist., (6), XII, p. 202.

1918. Barbus stoliczkanus, Annandale, Rec. Ind. Mus., XIV, p. 35.

1919. Barbus stoliczkanus, Chaudhuri, Rec. Ind. Mus., XVI, p. 283,

Barbus stoliczkanus was originally described from a series of 21
specimens, 6 from Pegu and 15 from Moulmein, up to 4 inches in length.
It was observed by Day that :—

“ This species bears a strong resemblance to the B. ticto, H. B., which it appears
to supersede in Eastern Burma. But it is distinguished by a complete instead of in.

complete lateral line, and its body is not so compressed ; its dorsal spine and colouring
also differ.”

The dorsal spine of this species is less strongly serrated than in B.
ticto, while the position of the lateral spots is also different. The most
important difference between the two species, however, lies in the number
of the predorsal scales—8 to 9 in B. stoliczkanus and 11 in B. ticto. The

TeXT-FIG. b.—Lateral view of a specimen of Barbus (Puntius) stoliczkanus Day. X2}

extent of the lateral line in the 5 specimens from Sandoway is variable ;
in two specimens it is almost complete, in two other specimens it extends
over 17 to 19 scales while in one specimen it is limited to the first 7
scales. Sometimes the extent of the lateral line varies on the two sides
of the same fish.

Day (1877) noted that “ Some Darjeeling examples agree with the
Burmese fish.”” Since Day’s time, however, the species has been record-
ed only from Northern Burma (Boulenger: S. S. States; Chaudhuri:
Putao). The Sandoway specimens are young, none exceeding 47 mm.
in total length ; they were collected from a road-side drain. In their
proportions, lepidosis and number of fin rays, they agree with Day’s
description of the species, except in having a somewhat different coloura-
tion.
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Measurements in millimetres.

Total length including caudal 47-0 420 410 400 370
Length of caudal 110 90 100 90 90
Length of head 80 170 70 70 70
Height of body 145 135 122 110 105
Diameter of eye 30 25 25 25 25
Length of snout 25 20 20 20 20
Interorbital distance 40 38 38 35 35
Commencement of dorsal from tip of snout 185 170 160 150 150
Longest ray of dorsal 95 80 80 80 80

Panchax panchax (Ham.).
1889. Haplochilus panchazx, Day, Faun. Brit. Ind. Fish., I, p. 417.

There are two specimens, about 44 mm. in total length, of Panchax
panchax in the collection from Sandoway ; they were collected from a
road-side drain. P. panchaz is a widely distributed species of the
Oriental Region ; its range extends from Orissa, through Lower Bengal,
to Burma, Andaman Islands, Siam, Malay Peninsula and the Archi-
pelago.

XXXII.—ON A smaLL CoLLECTION OF FisH FROM THE UPPER CHINDWIN
DRAINAGE.

At my request Mr. S. J. Duncan, Sub-Divisional Officer at Ukhrul,
Manipur State, Assam, in the course of his tours made a small collection
of fish for the Zoological Survey of India from the Upper Chindwin
Drainage. As the area traversed by him is very close to the boundary
between Assam and Burma, the material is of special interest for zoo-
geographical studies, and throws considerable light on the distribution
of some of the species represented in the collection.

The material consists of 46 specimens which are referable to 12
species belonging to the families Cyprinidae, Cobitidae, Sisoridae and
Ophicephalidae. These are listed below according to the localities from
where the material was obtained.

1. Small stream below the village Singcha Tangkhul flowing into
the Khunukong or Namballok (called Nampanga in Burma). 21.1.1937.

i. Oreinus molesworthi Chaudhuri. 2 specimens.

2. Small stream below the village Chahong Khulen flowing into
the Khunukong or Namballok. 25.1.1937

i. Barbus hexagonolepis McClelland 1 specimen.
ii. Barbus clavatus McClelland 1 specimen.

3. Upper reaches of the Namya river at Kongan Thana, a Kabo or
Shan village. 28.1.1937.

i. Barilius barila Ham, 1 specimen.
ii. Labeo devdevi Hora 4 specimens.
iii. Garra gotyla (Gray). 4 specimens.
iv. Barbus myitkyinae Prashad & Mukerji 2 specimens,
v. Nemachilus vinciguerrai Hora 7 specimens.
vi. Qlyptothorax trilineatus Blyth 3 specimens.

vii. Ophicephalus gachua Ham. 2 specimens.
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4. Chakpi river at Chakpi Karong. 1.iii.1937.

i. Bartlius barila Ham., 3 specimens,

ii. Barbus pinnauratus (Day) 3 specimens.

iii. Barbus clavatus var. burtoni Mukerji 2 specimens.
5. Lokchao river at Tamu. 15.1i1.1937.

i. Barbus pinnauratus (Day) 5 specimens.

ii. Lepidocephalichthys berdmorei (Blyth) 6 specimens,

The range of distribution of the following species is extended in
this article : Barbus myitkyinae, B. pinnauratus and Glyptothorax trili-
neatus. The most interesting record is that of B. pinnauratus which
was hitherto known from South India only. It is also clear from the
collection that the typical Burmese fauna is well represented in the
Upper Chindwin Drainage.

I take this opportunity to record my sincere thanks to Mr. S. J.
Duncan for the opportunity he has afforded me of examining fishes from
a zoologically interesting region. The material is in an excellent state
of preservation and forms a valuable addition to the collectiun of the
Zoological Survey of India. Mr. Duncan’s notes on the colouration of
the species, reproduced below, are most helpful.

Family CYPRINIDAE.

Barilius barila Hamilton.

1921. Barilius barila, Hora, Rec. Ind. Mus., XXII, p. 190.
Vernacular Names.—Thélbél Kuki; Ngapaila Tangkhul; Pakkam Kabo.

1 specimen. Namya river at Kongan Thana. 28.i.1937.
3 specimens. Chakpi river at Chakpi Karong. 1.iii.1937.

There are altogether 4 specimens of Barilius barila in the collection,
ranging in length from 105 mm. to 120 mm. in total length. In none
of the specimens the outer rays of the pectoral fins are specially strength-
ened for the purpose of adhesion to rocks. In all the specimens, parti-
cularly those from the Chakpi river, the body is covered with a number
of black spots which represent encysted Trematode larvae ; these should
not to be confused with the colour markings. According to Mr. Duncan’s
observations the colouration is as follows :—

* Dorsal surface dark. Ventral white (or silvery). The sides are transversed by
dark bluish broad stripes running parallel to each other. Fins pinkish.”

B. barila is known both from India and Burma.

Oreinus molesworthi Chaudhuri.

1913. Oreinus molesworthi, Chaudhuri, Rec. Ind. Mus., VIII, p- 247, pl. vii,
figs. 2, 2a, 2b.
1935. Oreinus molesworthi, Hora & Mukerji, Rec. Ind. Mus., XXXVII, p. 391.

Vernacular Names.—Sana-nga Manipuri ; Nganam Kuki; Khaingui Tangkhul. The
Manipuri name means *‘ Goldfish”.

2 specimens. Stream below Singcha Tangkhul, 21.i.1937.

Oreinus molesworths is represented by 2 young specimens in ‘the
collection which are about 130 mm. and 142 mm. in total length
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respectively. Though the specimens were collected only from one small
stream below Singcha Tangkhul, Mr. Duncan states that ‘ This fish is
also found in other streams of the same drainage, but it is not found in
all streams. It inhabits mostly the higher and colder reaches of the
streams where they are found.” It may be noted here that the type-
specimen, 202 mm. in total length, was collected from Yembung at an
altitude of 1,100 feet only.
Mukerji and I had recently extended the range of the species to the

Chindwin drainage system in the Naga Hills.

According to Mr. Duncan the colouration of the species is as fol-
lows :—

““The dorsal surface is dark brown. This colour decreases in intensity as it ap-
proaches the dark thin line that runs right through the middle of the side from the angle
of the operculum to the root of the caudal fin. When looked at laterally the colour
appears steel grey. Below the dark line the colour is silvery white. The ventral surface
is also white. The scales are very very small. Fins are slightly pinkish except perhaps
the dorsal.”

Labeo devdevi Hora.

1934. Labeo (Labeo) dyocheilus (in part), Mukerji (rnec McClelland), Journ.
Bombay Nat. Hist. Soc., XXXVII, pp. 55-59 (Burmese and Siamese
form, p. 58).

1936. Labeo devdevi, Hora, Rec. Ind. Mus., XXXVIII, pp. 323-324.

Vernacular Names—Ngatin Macha Manipuri; Ngachuntam Kuki; Ngalu Kabo.
4 specimens. Namya river at Kongan Thana. 28.i.1937.

In Mr. Duncan’s collection Labeo devdevs is represented by 4 young
specimens, varying in length from 83 mm. to 92 mm. in total length.
Its superficial resemblance to L. dero (Ham.) is very great indeed ; but
the two species can be readily distinguished by their lepidosis. Both
L. dero and L. devdevi are liable to be confused with L. dyocheilus Mc-
Clelland, but I have shown in the paper referred to above that McClel-
land’s species has a very characteristic type of adhesive surface of the
lower lip.

According to Mr. Duncan the colouration of the species is as fol-
lows :—

‘“ Dark green dorsal surface and white ventral. The scales are small and have a
coppery tint. Opercular region with a golden tint. Fins pinkish.”

Garra gotyla (Gray).
1921. Garra gotyla, Hora, Rec. Ind. Mus., XXII, p. 653.
1936. Garra gotyla, Hora & Mukerji, Rec. Ind. Mus., XXXVIII, p. 144.

Vernacular Names.—Ngamu Sangkhom Manipuri ; Ngapum Kuki; Masangla Tang-
khul ; Packup-ken Kabo.

4 specimens. Namya river at Kongan Thana. 28.i.1937.

Garra gotyla is perhaps the most widely distributed species of the
genus, as 1t is found all along the Himalayas. The four specimens in
Mr. Duncan’s collection are from 97 mm. to 104 mm. in total length.
The colour is almost black along the dorsal surface and the sides. Mr.
Duncan found that “ The whole body of the fish is dark green in colour
except the ventral surface which is flattish and white.” All the speci-
mens are provided with a well developed proboscis on the snout.
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In 1921, I' recorded @. gotyla, for the first time, from the north-
eastern border of Burma and the Naga Hills.

Barbus hexagonolepis McClelland.

1936. Barbus hexagonolepis, Hora, Rec. Ind. Mus., XXXVIII, p. 330.
Vesnacular Names.—Ngara Manipuri; Ngaha Kuki.
1 specimen. Stream below Chahong Khulen. 25.i.1937.

In the paper referred to above I discussed the specific limits of the
various species of the large-scaled Barbels found in Assam. It was also
indicated that B. hexagonolepis is the commonest Barbel of the torrential
streams of the Naga Hills. In Mr. Duncan’s collection there is only one
specimen, about 107 mm. in length without the caudal. Mr. Duncan
states that it is the mighty Mahseer of this region and observes that
it *“is found in almost all the rivers in these hills”” His description
of the colour is as follows :—

“ Dark green dorsal surface. A white (sometimes yellowish) broad line runs lateral-
ly and below it another dark broad line runs in the same direction from the operculum
to the root of the caudal fin. White ventral surface.”

Barbus myitkyinae Prashad and Mukerji.
1929. Barbus myitkyinae, Prashad & Mukerji, Rec. Ind. Mus., XXXI, p. 198,
pl. ix, figs. 2, 2a, 2b.
Vernacular Names.—Ngasang Kuki; Khaisang Tangkhul ; Pachak Kabo.
2 specimens. Namya river at Kongan Thana. 28.i.1937.

In Mr. Duncan’s collection there are two specimens of Barbus myit-
kyinae, 97 mm. and 104 mm. in total length respectively. The species
was described from the Myitkina District, Upper Burma, where it is
stated to be quite common in the Indawgyl Lake and the streams in the
adjacent area. The present record of B. myitkyinae from the Upper
Chindwin Drainage shows that the species is probably widely distributed
in the headwaters of the Chindwin and the Irrawadi rivers.

Barbus clavatus McClelland.
1921. Barbus clavatus, Hora, Rec. Ind. Mus., XXII, p. 185, pl. ix, fig. 1.
1935. Barbus clavatus, Hora & Mukerji, Rec. Ind. Mus., XXXVII, p. 388.
Vernacular Names.—Ngasang Kuki; Khaisang Tangkhul.
1 specimen. Stream below Chahong Khulen. 25.i.1937.

From the vernacular names and the notes supplied by Mr. Duncan
it seems that the local people make no distinction between Barbus
clavatus and B. myitkyinae. The two species are, however, abundantly
distinct and can be readily distinguished by the relative length of the
dorsal spine, which in the former is considerably longer than the head.
The dorsal surface of B. clavatus in front of the dorsal fin is distinctly
keeled.

Mr. Duncan notes that this fish is called, rightly or wrongly, the
“ White Mahseer ”  ‘ Mahseer ’ can only be used for this species in a

1 Hora, Rec. Ind. Mus., XX1I, p. 743 (1921).
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very loose sense, as it neither possesses large scales nor is its dorsal spine
smooth. Moreover, the body of B. clavatus is considerably more com-
pressed than that of the ‘ Mahseers’ o

According to Mr. Duncan, the colouration of the species is as fol-
lows :—

“ Dorsal surface dark green. Ventral surface white. The head or rather the
opercular region golden tint. The whole body shows a slight golden tint when held up
against the sun.”

The only specimen of the species in Mr. Duncan’s collection is about
112 mm. in total length.

Barbus clavatus burtoni Mukerji.
1934. Barbus clavatus burtoni, Mukerji, Journ. Bombay Nat. Hist. Soc., XXXVII,
p. 64, pl. iii, fig. 1 and text-figures 10 & 11.
Vernacular Name.—Ngasang Kuki.
2 specimens. Chakpi river at Chakpi Karong. 1.iii.1937.

In describing burioni as a subspecies of Barbus clavatus, Mukerji
distinguished it from the typical form by its longer snout (greater than
the diameter of the eye), shorter dorsal spine (less than the length of the
head), lepidosis (small number of scales) and colouration (much darker,
especially along the dorsal surface). In all these characters the two
specimens in Mr. Duncan’s collection, 132 mm. and 142 mm. in total
length respectively, agree with the subspecies burtons. The dorsal half

AT
\

TexT-FIc. 6.—Lateral view of head and anterior part of body of Barbus clavatus var.
burtoni Mukerji, showing tubercular areas on the smnout. X2,

of the fish is intensely dark ; the whole of the caudal fin is dusky and
especially the lower lobe. The membranes in between the dorsal rays
are black, except at the bases. The distal portion of the anal fin is
grayish as also the dorsal surface of the pectoral fins. As in the typical
form, the dorsal surface in front of the dorsal fin is distinctly keeled.
In both the specimens the snout is provided with rows of well defined
tubercles,

F
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Although Kuki Nagas make no distinction between the typical form
and the subspecies burtons, Mr. Duncan distinguished them in the field
by their different colouration.

Barbus pinnauratus (Day).

1877. Barbus pinnauratus, Day, Fish. India, p. 561, pl. cxxxix, fig. 3.
1937. Barbus pinnauratus, Hora, Rec. Ind. Mus., XXXIX, p. 9, fig. 1.

Local Name.—Ngahao Manipuri.

3 specimens. Chakypi river at Chakpi Karong. 1.iii.1937.
5 specimens. Lokchao river at Tamu. 15.iii.1937.

According to Day, Barbus pinnauratus is found in “ fresh waters at
Coconada down the East coast of India to Ceylon, and inland as far as
the Neilgherries, also along the Western Ghats and rivers at their bases”
So far as I am aware! this species has not been found so far in any other
part of India, and its present record from the Upper Chindwin is, there-
fore, of exceptional interest. Attention may here be directed to the
similar distribution of Danto strigillifer Myers? which was originally
described from Upper Burma but was recently recorded from South
India.? To explain these and several other similar cases of a discontinu-
ous range of distribution I recently advanced a hypothesis. According
to this view, when through a differential orogenic movement in the region
of the present high peaks of the Himalayas (the region between the
Assam and the Nepal Himalayas), the Himalayas were uplifted the
migration of the aquatic fauna towards the Western Himalayas was
checked and diverted along the Satpura trend of mountains to the
Western Ghats whence it spread southward to the hills of the Peninsula.
There is abundant evidence in favour of such a view both from the dis-
tribution of fishes and from the palaeogeographical features of the
country during the Tertiaries.

The specimens in Mr. Duncan’s collection agree very closely with
those from South India, except that the spots on the scales are not so
well defined and the head is relatively smaller. The younger specimens
possess a black mark below the dorsal spine similar to the one recently
described by me in the Tunga river specimens.

Sundara Baj5 referred to the close similarity between B. chrysopoma,
B. pinnauratus and B. sarana, all occurring in the Madras Presidency.
To this complex of allied species may be added B. caudimarginatus,
B. oatesii, B. sewelli, B. mitkyinae, B. binduchitra (a new species des-
cribed above wide p. 327), etc., from Burma. In discussing the rela-
tionships of the new species I have already referred to the distinguish-
ing features of B. sewelli and B. pinnauratus.

To bring out the close similarity in proportions, etc., between the
South Indian and the Upper Chindwin specimens of B. pinnauratus

1 Karoli (T'erm. fiizetek, V, p. 179, 1882) recorded Barbus pinnauratus by name only
from Siam and Java, Weber and de Beaufort did not include this species in their work
on the “ Fishes of the Indo-Australian Archipelago”. Suvatti has, however, listed
B. pinnauratus in his “ Index to Fishes of Siam  on the authority of Karoli. Without
further details it is not possible ‘o be sure of Karoli’s.record.

2 Myers, Amer. Mus. Novitates, No. 150, p. 1 (1924).

8 Hora, Rec. Ind. Mus., XXXIX, p. 10, fig. 3 (1937).

¢ Hora, Rec. Ind. Mus., XXXIX, p. 255 (1937).

b Sundara Raj, Rec. Ind. Mus., XII, p. 254 (1916); also see Annandale, Rec. Ind.
Mus., XIV, p. 46 (1918), )
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I give below a table of measurements of the specimens from the two
regions.

Measurements 1n millimetres.

Upper Chindwin. Shimoga.
Total length . . . 830 900 103-0 116:0 830 920
Length of caudal 180 20-0 230 250 18:0 200
Length of head. 150 160 172 21-5 16-0 190
Height of head i4.0 150 16-0 200 145 17-0
Width of head 11-0 122 130 161 120 130
Length of snout 40 50 50 60 50 50
Diameter of eye 60 65 65 70 61 68
Interorbital width 70 75 82 100 6-9 7-0
Height of body . 230 260 270 320 240 250
Width of body 120 135 140 165 13:0 120
Longest ray of dorsal fin 140 170 210 23-0 150 18-0
Longest ray of anal fin 11-0 12.0 130 140 11-0 12-0
Length of peotoral fin 12.3 145 160 190 130 140
Length of caudal peduncle 1220 130 135 160 120 13-0
Least height of caudal peduncle 90 1000 11-0 130 90 10-0

Mr. Duncan made the following observations about the colouration
of the species :—

* Dark dorsal and white ventral surface. In young specimens a biggish black spot,
though not very prominent, on the body near the beginning of the caudal fin.”

Family COBITIDAE.

Nemachilus vinciguerrai Hora.

1935. Nemachilus vinciguerrae, Hora, Rec. Ind. Mwus., XXXVII, p. 62,
pl. iii, fig. 12.

Vernacular Names.—Ngajou Kuki; Hangkorkhai Tangkhul ; Pasulai Kabo.
7 specimens. Namya river at Kongan Thana. 28.i.1937.

In Mr. Duncan’s collection there are seven specimens of Nemachilus
vinciguerras ranging from 57 mm. to 76 mm. in total length. They
agree fairly closely with the species recently described by me from Burma
and Siam. Mr. Duncan’s description of the colouration is as follows :—

‘“The general effect of the colouration scheme is a dirty biscuit colour, but the
whole body is marked with transverse zebra stripes of light and dark alternately. The

stripes are narrow in front of the dorsal and broader behind it as they approach towards
the caudal fin. Fins have red edges.”

In larger specimens the broader stripes behind the dorsal fin are stated
to be alternately pink and dark.

Lepidocephalichthys berdmorei (Blyth).

1921. Lepidocephalichthys berdmorei, Hora, Rec. Ind. Mus., XXII, p. 196.
Local Names.—Nga Krichou or Nga Kachirou Manipuri.
6 specimens. Lokchao river at Tamu. 15.iii.1937.

The specimens of Lepidocephalichthys berdmorer in Mr. Duncan’s
collection range from 46 mm. to 75 mm. in total length. In the smaller
individuals the caudal fin is more markedly emarginate. Usually there

F2
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is a dark spot in the upper portion of the caudal fin near the base, but
in the largest individual there is a well marked black ocellus in the same
situation, This species is widely distributed in the Burmese waters,

Family SISORIDAE.

Glyptothorax trilineatus Blyth.

1923. Glyptothoraz trilineatus, Hora, Rec. Ind. Mus., XXV, p. 29.
Vernacular Names.— Monglheng Kuki; Ngaprangla Tangkhul; Payahat Kabo.
3 specimens. Namya river at Kongan Thana. 28.i.1937.

Glyptothorax trilineatus is represented by 3 specimens varying from
78 mm. to 87 mm. in total length. They possess the characteristic three
white streaks and agree in every respect with Blyth’s description of the
species. Mr. Duncan observes that it is not a very common fish. The
largest specimen he had ever caught was about 5 to 6 inches in length.
The colouration of the living specimens is noted by him as follows :—

“ Dark brown colour with a reddish tint. A light line runs laterally on both sides
as well as along the dorsal profile. Fins very light red.”

G. trilineatus is known from Tenasserim, Rangoon and Upper Burma.
It is here recorded from the Chindwin Drainage for the first time.

Family OPHICEPHALIDAE.

Ophicephalus gachua Ham.

1935. Ophicephalus gachua, Hora & Mukerji, Rec. Ind. Mus., p. 404.
Vernacular Names.—Ngamu Manipuri ; Ngavok Kuki; Kkaiva Tangkhul.
2 specimens. Namysa river at Kongan Thana. 28.i.1937.

In Mr. Duncan’s collection there are two young specimens of Ophi-
cephalus gachua ; they are about 85 mm. in total length. The coloura-
tion of the species, according to Mr. Duncan’s notes, is as follows :—

“Dark colour. White and greenish ventral. The body shows anguler bands.
The fins have half circles of light and dark.”

XXXIIT.—ON A coLLECTION OF FisH FroM THE KuMAoN HiMALAYAS.

In May-June 1936, Mr. E. O. Shebbeare, Chief Conservator of Forests,
and Mr. M. P. Bhola, Divisional Forest Officer, Haldwani Division,
made a small collection of fish for me in the outer Himalayan hills below
Naini Tal. The fish were obtained from the Nandhaur and Kalaunia
rivers ; the former has its source in the Naini Tal District and flows over
a bed of boulders. Within the hills its valley is narrow but broadens
out in the plains. The fish were collected in the rocky portion of the
stream. The Kalaunia river is similar to that of the Nandhaur river in
its general physical features, but its source lies in the outer Himalayan
hills of the Almora District. The fauna of the two streams is almost
identical.
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The entire collection comprises 207 specimens which belong to the
following species.

MASTACEMBELIDAE.
Mastacembelus armatus (Lacép.) . 1 specimen,
CYPRINIDAE.
Barilius bendelisis Ham, . . « 24 gpecimens.
Barilius vagra Ham. . « 9 specimens.
Brachydanio reric (Ham.) 7 specimens,
Labeo dero (Ham.) 9 specimens.
Garra gotyla (Gray) 8 specimens.
Garra prashadi Hora. 77 specimens.
Crossochilus latiug (Ham.) 4 specimens.
Barbus putitora (Ham.) 17 specimens.
Barbus chilinoides McClelland 2 specimens.
Barbus conchonius (Ham.) 2 specimens.
COBITIDAE,
Nemachilus botia (Ham.) 13 specimens.
Nemachilus beavani Giinther 22 specimens.
Lepidocephalichthys guntea (Ham.) 3 specimens.
SISORIDAE.
Glyptothorax pectinopterus (McClelland) . 2 specimens.
ABLYCEPIDAE.
Amblyceps mangois (Ham.) 1 specimen.
OPHICEPHALIDAE.
Ophicephalus gachua Ham. . 6 specimens.

The majority of the species listed above represent well known forms.
Attention may, however, be directed to Garra prashadi, which was
hitherto known from 3 specimens obtained in Malwa Tal; and to Nema-
chilus beavant, the precise specific limits of which were only recently
defined by me from examples collected in the Eastern Himalayas. Notes
on these two species are given below.

I take this opportunity to offer my sincere thanks to Messrs. E. O.
Shebbeare and M. P. Bhola for their kindness in making a valuable
collection of fish for the Zoological Survey of India.

Garra prashadi Hora.

1921. Garra prashadi, Hora, Rec. Ind. Mus.,, XXII, p. 669, pl. xxiv, fig. 3.

As indicated above Garra prashadr was described from 3 specimens,
of which 2 were males and 1 damaged female. Now a large series of
77 specimens has become available and it is possible to make some
observations on the sexual dimorphism exhibited by the fish. In
species of Garra, in which a well-developed proboscis is present on the
snout, usually both the sexes are provided with °pearl organs’, etc.
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In this respect I noted some sexual differences in the case of G. lamia
and G. gravelyi. As regards the former species further material has
shown (vide tnfra, p. 344) that I had grouped two distinet forms under
lamta. The material of the latter species is not sufficient to elucidate
this point.

TexT-F1G. 7.—Gearra prashadi Hora.

a. Lateral view of a female specimen. Nat. size ; b. Ventral surface of head and
anterior part of body of above. X 1% ; c¢. Dorsal surface of head and anterior part of body
of a male specimen. X14; d. Dorsal surface of snout of a female specimen. X3} ;
e. Dorsal surface of a portion of one of the outer pectoral fin-rays of a male specimen
showing the nature of horny tubercles. X 35.

In the female specimens of G. prashads the tip of the snout is marked
off by a shallow transverse groove and is covered with a few horny
tubercles. A few horny tubercles are also present on the sides of the
head in front of the eyes. In the males, however, the snout is smooth
and there are only faint indications of two short lateral grooves which
mark off the tip of the snout. The dorsal surface of the head in front
of the eyes is slightly raised into two triangular patches; these areas
are better marked in the female specimens. In the males the
outer rays of the pectoral fins are provided with series of spines on
the dorsal surface similar to those described by me! in the males of
certain species of Nemachilus. As is usually the case, the body is rela-
tively deeper in the females as compared with the males.

From the table of measurements given below, it will be seen that the
head is relatively longer and the eye larger in young specimens. Other
proportions also vary with growth to a limited extent.

! Hora, Rec. Ind. Mus., XXIV, p. 81 (1922).
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Measurements n maillvmetres.

? 3
Total length including caudal 750 820 96-0 610 750 820
Length of caudal 160 171 210 140 160 171
Length of head 145 151 170 120 143 150
Width of head 12¢0 125 141 100 11-3 120
Height of head at occiput 1000 105 12-1 80 100 105
Height of body 160 165 21.0 110 150 155
Width of body . 113 130 160 90 11.0 120
Length of snout 70 171 80 60 7-0 71
Diameter of eye 4.0 4.0 47 3-8 4.0 4-0
Interorbital width 7.0 7.0 80 60 7.0 7.1
Length of caudal peduncle 10-1 110 14:0 80 100 110
Least height of caudal pedancle 80 88 110 62 8:0 8-8
Longest ray of dorsal . 150 150 185 120 152 153
Length of pectoral 140 150 180 121 150 160
Longest ray of anal . 128 125 150 95 120 130

In G. prashads the skin covering the anterior fin rays of the dorsal,
the pectoral, the ventral, and the anal finsis produced into lappets which
form a sort of a sheath for the following ray or rays. Such structures are
characteristic of practically all torrential fishes and attention has already
been directed to this feature by Smith and Deraniyagala. Their exact
significance appears to be to provide a gliding surface for the current
and thus minimise resistance, Their production seems to have been
facilitated by the tearing away action of the current which would
naturally pull an object in the direction of its flow.

Nemachilus beavani Giinther.

1924. Nemachilus sp., Hora, Rec. Ind. Mus., XXVI, p. 28, fig. 1.
1935. Nemachilus beavani, Hora, Rec. Ind. Mus., XXXVII, p. 63.

There are 22 examples in the collection under report which agree
fairly closely with the Assamese and Eastern Himalayan specimens
recently assigned by me to Nemachilus beavani. There are, however,
variations in the number of bands and in the proportions of certain
parts. It may here be noted that the species was originally described
from the Kosi river and it is probable that the present lot represents
the typical form of the species. T hope to deal with this point in my
account of the species from the Western Himalayas.

XXXIV.—Ox a NEw CatrisE vroM Kwangsi, CHINA.

In his ‘ Study on some Chinese Catfishes’, Tchang! referred a speci-
men of Silurus Linn. from Lunchow in the Kwangsi Province, China,
to Day’s S. wynaadensis, which is known only from the Wynaad and
Canara Hills in South India. At the same time he published a full
description of the specimen along with two illustrations—a lateral view

1 Tchang, Bull. Fan Mem. Inst. Biol., VII, p. 35 (1936).
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of the whole fish and a view of the ventral surface of the body in front
of the anal fin. As I' had been working recently on the Indian species
of Silurus, this interesting record attracted my attention and I requested
Mr. T. L. Tchang to lend me the specimen of his S. wynaadensis for
comparison with the typical examples of the species in the collection
of the Zoological Survey of India, but he regretted his inability to comply.
with my request. Fortunately his description and figures are sufficient-
ly detailed to enable me to institute a comparison between his form and
the typical examples.

TEXT-Fi¢. 8.—S8ilurus wynaadensis Day and S. sinensis, sp. nov.

a. Lateral view of Silurus wynaadensis Day. Xca £; b. Ventral surface of head
and anterior part of body of S. wynaadensis Day. X1} ; c. Lateral view of S. sinensss,
sp. nov. ca +; d. Ventral surface of head and anterior part of body of 8. sinensis, sp.
nov. ca 1%.

Figs. c¢. and d. are copied from Dr. T. L. Tchang’s drawings.

In the Indian specimens the dorsal fin is entirely in advance of the
ventrals, the pectorals are separated from the ventrals by a considerable
distance and the maxillary barbels do not extend beyond the pectoral
fin. In the specimen from Kwangsi a portion of the dorsal fin is situat-
ed above the bases of the ventrals, the pectorals almost extend to the
bases of the ventrals and the maxillary barbels extend beyond the

1 Hora, Rec. Ind. Mus,, XXXVIII, pp. 351-356 (1936).
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commencement of the anal fin. A comparative table of proportions of
the various parts is given below :—

Kwangsi. Wynaad. Canara.
(o A )
Length to base of caudal 90 mm, 100 mm. 122 mm. 123 mm.
Depth in length without oaudal o 60 9-1 81 7-3
Head in length without caudal . . 47 54 55 56
Eye in head ) 80 9-2 7-3 7-3
Interorbital distance in head . 19 2:5 22 2:2
Snout in head 24 31 3-0 3-0
Outer Mandibular barbel in head 1.2 1.8 1-8 1-8
Inner Mandibular barbel in head 1-3 1-9 2-0 20
Longest dorsal ray in head 21 2-5 24 2-6
Peotoral in head . 16 1.5 1.7 1.7
Ventral in head 26 30 31 31

It is clear from the above table that in the Chinese example the body
is considerably deeper, the head is longer, the interorbital space wider,
the snout longer and all the barbels much better developed than those
in the Indian examples. On account of the differences noted above
and also on geographical grounds it is necessary to regard Tchang’s
specimen of S. wynaadensis as representing a new species which I propose
to name Silurus sinensis. For a description of the species reference
may be made to Tchang’s account. His illustrations are reproduced
here along with fresh drawings of a typical specimen of 8. wynaadensis
for comparison.

The occurrence of a true Silurus, with 4 mandibular barbels, in South
China is of special significance. Hitherto only two species of the genus,
in its restricted sense, were known, S. glants Linn. from Europe (east of
the Rhine) and S. wynaadensis Day from South India. Among the
species, which are usually included in the genus Parasilurus on account
of having only two mandibular barbels, we have two very widely dis-
tributed species, one in the north, Parasilurus asotus (Linn.) known from
Japan, China and Eastern Russia, and the other in the south, P. cochin-
chinensis (Cuv. & Val.), found in Formosa, South China, Cochin-China,
Mergui Archipelago, Burma, and Kastern Himalayas. The remaining
species of the group, P. cinereus (Dabry), P. grahami (Regan) and
P. mento (Regan), are found only in Yunnan. It has been found that
very young specimens of Parasilurus asotus are provided with 2 pairs of
mandibular barbels! which shows that Silurus (s.s.) certainly represents a
more primitive type of fish.

From the distributional records given above it is clear that the
largest number of species of the genus Silurus are found in South China.
In fact, all the species, with the exception of S. glants and S. wynaadenss,
have been found in this region. S. glants and S. wynaadensis are
characterised by 4 mandibular barbels and, therefore, represent the
earliest stock of the genus which is now pushed out into very great dis-
tances from the original centre of the distribution of the genus. Silurus
sinensis should, according to this view, represent a part of the original
stock in the home country of the genus.

1 Atoda, Dolutsugaku rasshi, XLVII, p 228 (1935); Kimura, Journ. Shanghai
Sci., Inst. Sec. 3, III, p. 105 (1935).
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XXXV.—A FurTtHER NOTE ON HAMILTON’S CYPRINUS (GARRA) LAMTA.

In my?! revision of the fishes of the genus Garra it was indicated
that the type-locality of Hamilton’s? Cyprinus lamta had to be located
in ““ small streams among rocks south of Monghir ” whence he obtained
his specimens of Godyari, also called Sahari. It was further pointed
out that in the ‘ rocks south of Monghir ’ reference was probably made
to the well-known Kharagpur Hills in the present-day district of Mon-
ghir. To elucidate the precise specific limits of the species, topotypes
were obtained, but unfortunately I was only able to secure very young
specimens, less than 50 mm. in total length. Among the material thus
obtained two distinct types were recognised, one with a short central
proboscis on the snout and the other without a proboscis. It was then
presumed that the former represented the male and the latter the female
of the same species. The characters of G. lamfa, based on juvenile
specimens, were, however, not found sufficiently distinctive by Prashad
and Mukerji® and Mukerji?, who referred certain examples from Burma
to Garra lamta. It thus seemed clear that only mature specimens of
G. lamta could enable a proper appreciation of the species.

In February 1937, I came to know that Mr. A. Das, a botanist and
a keen naturalist, was touring in the Kharagpur Hills. A request was
made to him to collect specimens of the local fish Godyari and sufficient
details were sent for the recognition of the species. In March, I received
10 specimens of the desired type with a small miscellaneous lot. Mr. Das,
like myself, found that Garra is known as Patharchata, stone-licking
fish, in the Bhimband locality, Kharagpur Hills. The specimens, from
36 mm. to 67 mm. in length without the caudal, were collected from
the Man river. The material contains the adult examples of both the
sexes, 50 1t i3 now possible to give a detailed description of the species
and to remove a certain amount of confusion from the taxonomy of the
genus.

Hamilton’s description of G. lamta is of a very generalised type,
but attention may be directed to the following salient features as noted
by him :—

1. Pectoral fins sharp in the middle.

2. Grows to about three inches in length.

3. A faint spot on each side towards the end of the tail.
4. Dorsal fin before the middle.

5. Pectoral fins nearly as long as the head.

In the manuscript drawing of the species there is an indication of a
lateral band about the level of the lateral line which terminates behind
in the precaudal spot and extends forwards to the gill-opening. The

1 Hora, Rec. Ind. Mus., XXII, pp. 633-687, pls. xxiv-xxvi (1921).
2 Hamilton, Fish. Ganges, pp. 343, 393 (Edinburg: 1822).

% Prashad & Mukerji, Rec. Ind. Mus.,, XXXI, p. 192 (1929).

4 Mukerji, Journ., Bombay Nat. Hist. Soc., XXXVII, p. 48 (1934).
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fins are grayish with the middle portions of the inter-radial membranes
of the dorsal fin marked with black spots.

Text-Fie. 9.—Copies of Francis Hamilton’s manuscript drawings of Cyprinus (Garra)
lamta.

a. Lateral view finished in colour in the original ; b. Outline sketch of dorsal view ;
¢. Ventral surface of head, finished in pencil in the original.

Judging from the characters noted above, there seems no doubt
that the material sent by Mr. Das is definitely referrable to G. lamta
which may now be defined as follows :—

Garra lamta Hamilton.

1822. Cyprinus (Garra) lamia, Hamilton, Fish. Ganges, pp. 343, 393.
1838. Gonorhynchus lamta, McClelland, As. Res., XIX, p. 282, pl. cliii, fig. 2.
1921. Garra lamta, Hora, Rec. Ind. Mus., XXII, p. 660.

Garra lamta is a small species in which both the dorsal and the ventral
profiles are somewhat arched. The head and the anterior part of the
body are flattened. The head is small, broad and broadly rounded
in front ; its length is contained from 43 to 4+6 times in the total length
and from 4-1 to 4-5 times in the length without the caudal. The head
is proportionately longer in younger specimens. The head is
relatively narrower in the smaller individuals ; its width is contained
from 1-2 to 1-4 times and its height at occiput about 1-3 times in its
length. The eye is situated near the dorsal profile of the head and in
adult males it is almost in the middle of the head while in females it is
nearer to the posterior margin of the operculum than to the tip of the
snout. The snout is considerably broader in the females than in the
males. The diameter of the eye is contained from 2:5 (in the young)
to 3-b times in the length of the head. In young specimens the diameter
of the eye is greater than the length of the snout, but in adults it is about
two-thirds of the same dimension. The interorbital distance is only
slightly greater than the diameter of the eye in young specimens but
with growth it almost becomes double the eye diameter. In the adult
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females the interorbital space is somewhat greater than that in the males,
The tip of the snout is marked off by two short lateral grooves. There
1s no proboscis but a few horny tubercles are usually present. The
mental disc is relatively small.

TexT-FIG. 10.—Garra lamta Hamilton (Specimen from the Kharagpur Hills, Bihar).

a. Lateral view of a male specimen. Nat. size ; b. Ventral surface of head and
anterior part of body of a male specimen. X 1% ; ¢. Dorsal surface of head and anterior
part of body of a male specimen. X1} ; d. Dorsal surface of head and anterior part
of body of a female specimen. X1%,

The depth of the body varies from 4 to 52 times in the total length
and from 37 to 4-1 times in the length without the caudal. The caudal
peduncle is only slightly longer than its height. The body is
covered with firmly-set scales which are only faintly marked in the
chest region. There are about 32-34 scales along the lateral line and
3% rows below it to the base of the ventral fins. The rows of scales
between the lateral line and base of the dorsal fin varies from 4} to 5%.
The number of predorsal scales is 12. The ventral fin is provided with
a scaly appendage at its base.

The dorsal fin commences slightly in advance of the ventrals; its
commencement is nearer the tip of the snout than the base of the caudal
fin. The longest ray of the dorsal fin is somewhat longer than the head
in young specimens and shorter in adults. The pectoral fin is slightly
longer than the head and is separated from the ventrals by a consider-
able distance. The ventrals are considerably nearer the base of the
caudal than the tip of the snout ; they just extend to the anal opening,
The distance between the vent and the base of the anal fin is less than
one-third the distance between the commencements of the anal and
ventral fins.
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The most characteristic feature of the species is its colouration.
There is a broad lateral band from behind the gill-openings to the base
of the caudal fin where it ends in a rounded spot. It is bordered, both
above and below, by light pale stripes. The dorsal surface is grayish
and each scale is marked with a dense black dot in the centre of the
posterior margin. These black spots form longitudinal stripes. A
black spot near the upper angle of the gill-opening is present and the
membranes between the dorsal spines, especially near the base, are
marked with dark spots. The lateral surface below the lateral line
is dusky and so are the dorsal and the caudal fins.

The lateral band and the precaudal spot should enable this species
to be readily distinguished.

Measurements wn mallimetres.

Total length without é 3 9
caudal 360 390 450 460 490 510 58 65 67
Length of head 88 90 110 11-2 117 12¢0 130 143 150
Width of head 63 170 80 90 92 93 101 120 121
Height of head at occiput 70 73 80 82 85 90 100 105 110
Height of body 90 105 110 122 130 130 150 170 170
Length of snout 31 30 4-3 4-7 4-9 4-8 50 60 60
Diameter of eye 35 35 40 39 40 40 425 425 4.3
Interorbital width 39 40 50 50 55 60 60 70 75
Longest ray of dorsal 90 90 115 112 12¢0 130 137 140 130
Longest ray of anal 773 75 75 80 90 1000 115 110 110
Length of pectoral 1000 1000 110 112 125 145 145 160 154

Length of caudal peduncle 567 68 75 80 80 90 90 110 110
Least height of caudal
peduncle 50 50 62 69 70 80 80 90 95
Remarks.—From the above it is clear that the small specimens with
a median proboscis on the snout, which I had regarded to be the males
of this species, do not belong to G. lamta. They seem to be similar
to the young specimens of G. gotyla, which Mukerji and I2 collected
in the Eastern Doons. It was observed by us that ‘ The proboscis
is present in both the sexes and even in young specimens, about 53 mm.
in total length, it is fairly prominent.”

The young specimen recorded by Prashad and Mukerji® from the
Sankha hill-stream in the Myitkyina District, Upper Burma, as G. lamt®
belongs to G. gotyla, as also the specimen reported upon by Mukerjit
from the Mali Hka river. The last specimen is undoubtedly similar
to the form recorded by Vinciguerra® as G. lamta, but a detailed study
of the specimens has shown that they belong to @. gotyla. The pro-
boscis is broad and massive in these specimens and is anteriorly lobed

1 Among the specimens I had referred to G. lamta in 1921, I find that there are only
four, 1 from the Man river and 3 from the Katin nallah, which belong to this species
while all the others are young of G. gotyla.

2 Hora & Mukerji, Rec. Ind. Mus., XXXVIII, p. 144 (1936).

3 Prashad & Mukerji, Rec. Ind. Mus., XXXI, p. 192 (1929).

4 Mukerji, Journ. Bombay Nat. Hist. Soc., XXXVII, p. 48 (1934).

8 Vinciguerra, Ann. Mus. Civ. Stor. Nat. Genova (2), IX, p. 275 (1860),
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by the presence of the hard, horny tubercles. In the Indian specimens of
@. gotyla the proboscis is narrower and projects forward as a short cylind-
er. It is probable that when further material becomes available from
Burma it may have to be regarded as a separate species, but in the pre-
sent state of our knowledge such a course is not justified. @. gotyla
is known from the Chindwin and Irrawadi drainage systems (vide supra,
p- 333); its range extends all along the Himalayas. Deraniyagalal
found a closely allied form in Ceylon and in commenting on its relation-
ships I observed (vide Deraniyagala, op. cit.): “ The Ceylonese G. gotyla,
if T may use this phrase, seems to have evolved the characters of the
species independently, so that these two forms are the results of a para-
llel evolution.” In view of certain palaeogeographical considerations?
I now find that at a certain period the fauna of the Himalayas probably
spread along the Satpura trend to the Western Ghats and thence to
the hills of the Peninsula and Ceylon. The record of the young speci-
mens of G. gotyla from the eastern section of the Vindhyan Range is,
therefore, of special significance in this connection. The antiquity
of G. gotyla is also evident from the fact that, according to Deraniyagala,
the young of G. ceylonensis ceylonensis, the commonest form of Garra
In the island, often show the characters of G. gotyla.

From the above observations it may be concluded that G. lamia
1s known so far only from the Kharagpur Hills for it is likely that the
Rapti river form (Gorakhpore Dist.) may prove to be quite different.

XXXVI—ON A NEw GeENUS oF CHINESE CATFISHES ALLIED TO
PSEUDECHENEIS BryTa3.

In his “Study on some Chinese Catfishes”, Tchang! recorded
Pseudecheneis sulcatus (McClelland)® from China and very fortunately
gave a description and two figures of the single specimen obtained in
Yunnan and now preserved in the Zoological Museum of Fan Memorial
Institute of Biology, Peiping (No. 12016). The description and figures
are so different from those of the form known to me from India and
Burma that I wrote to Dr. Tchang for a loan of the interesting specimen
for comparison with the numerous topotypes of the species in the collec-
tion of the Zoological Survey of India, but in reply he expressed his
inability to accede to my request. The Yunnanese example, however,
seems to be so different from the Indian species that I have no hesita-
tion in suggesting for it a separate genus Propseudecheneis and to
christen the species, after the name of its discoverer Dr. T. L. Tchang,
Propseudecheneis tchangi, sp. nov.

1 Deraniyagala, Ceylon Journ. Sci. (B), XVII, p. 227 (1933).
2 Hora, Rec. Ind. Mus., XXXIX, p. 255 (1937).

8 The article along with a specimen of Pseudecheneis sulcatus (McClelland) was sent
in April 1937 to Dr. T. L. Tchang for his comments and its subsequent publication in
the Bulletin of the Fan Memorial Institute of Biology. No reply has yet been received
and owing to the Sino.Japanese war its publication in China now seems doubtful,

1 Tchang, Bull. Fan Memorial Inst. Biol. (Zool.), VII, p. 47 (1936).
8 McClelland, Calcutta Journ, Nat. Hist., II, p. 584 (1842).
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Propseudecheneis can be readily distinguished from Pseudecheneis
Blyth! and Parapseudecheneis® by the nature of its mouth, lips and

TEexT-F1G. 11.—Ventral surface of head and anterior part of body of Parapseudecheneis
Hora, Propseudecheneis, gen. nov., and Pseudecheneis Blyth.

a. Parapseudecheneis pavietr (Vaillant) ; Propseudecheneis tchangt, gen. et sp. nov. ;
Pseudecheneis sulcatus (McClelland).

Figure b. is copied from Dr. T. L. Tchang’s drawing.

jaws and also by the form and position of its paired fins. The general
build of the body is also different in the three genera. Some of their
distinguishing features are tabulated below :—

Propseudecheneis, gen. nov. Pseudechenets Blyth. Parapseudecheneis Hora.

Head and body greatly Head and body sub- Head and body greatly de-
depressed ; head con- cylindrical ; head broad- pressed ; head broad and

siderably narrower an- ly rounded anteriorly. almost truncate anteriorly.
teriorly with the apex
truncate.

Mouth small, inferior, Mouth very small consi- Mouth somewhat extensive,
transverse ; lips thick, derably behind tip of sub-inferior ; transverse
with small papillae. snout ; lips thick, re- lips thick and corrugated.

flected round the mouth
and studded with papil-

lae.
Adhesive disc composed Adhesive disc com posed of Adhesive disc composed of
of 21 folds which are pro- 14-15 prominent folds. 10-11 prominent folds.

bably faintly marked.

Outer ventral ray the Outer ventral ray short, Outer ventral ray short,
longest ; probably not broad and provided with broad and provided with
provided with adhesive adhesive folds on ventral adhesive folds on ventral
folds on ventral surface. surface. surface.

Tchang’s description of the unique specimen of Propseudechenets
is not sufficiently detailed to institute any further comparison with the
other two allied genera, but the figures of the ventral surface of the
head and the anterior part of the body of the type-species of Pseudecheners
Parapseudecheners and Propseudecheneis reproduced here clearly show
their principal distinguishing features.

In 1930, I (op. cit., p. 217) regarded Pseudecheneis and Parapseud-
echeneis as having been evolved independently under the influence of

1 Blyth, Journ. As. Soc. Bengal, XXIX, p. 154 (1860).
2 Hora, Rec. Ind, Mus.,, XXXIII, p. 215 (1930).
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some similar factor or factors in their environment, but recently, when
I' became aware of the probable changes in the drainage system of
South-eastern Asia, I considered them to be genetically related. The
discovery of the Chinese form lends considerable support to the latter
view. Judging from the structure of the three genera, it seems pro-
bable that Propseudecheneis represents the generalised form and that
the other two genera are derived from it under somewhat different sets
of environmental conditions. Parapseudecheneis appears to have been
evolved in somewhat deeper rocky streams with fast currents, such
as are now found in the plateau of Central Asia where somewhat similar
forms of Glyptosternum McClelland, but without the thoracic adhesive
apparatus, such as G. maculatum (Regan) in Eastern Tibet and G. reti-
culatum McClelland in Eastern Turkestan, Chitral, Afghanistan, Kash-
mir, etc., are found today. Pseudecheneis seems to be specially adapted
to live in turbulent waters of small rocky streams of the south-eastern
slopes of the Himalayas and the connected chain of hills. I have indi-
cated in several of my earlier works that the ‘‘ transfer of the adhesive
organ from the centre of the animal to the extremities is a remarkable
feature of all the hill-stream animals.””? Such a transfer is well illustrated
in the case of the species of Glyptothoraxz Blyth, where in the less specialis-
ed forms the adhesive folds are very extensive in the thoracic region
but are totally absent from the paired fins. In the highly specialised
forms, such as G. striatus (McClelland) and G. pectinopterus (McClelland),
on the other hand, the thoracic apparatus is greatly reduced while the
outer rays of the paired fins are provided with adhesive pads. Judging
by this criterion alone, Propseudecheners would seem to be the most
generalised form, which gave rise to Pseudecheneis in India and
to Parapseudecheneis in Indo-China. Parapseudecheners probably gave
rise to Glyptosternum-like fishes while the other two genera seem to be
the progenitors of a variety of Glyptosernoid fishes found in China,
Siam, Burma and India.

It seems to be the case with practically all the present-day fresh-
water genera of Indian fishes that their ancestral home was in South
China or in the case of the mud-loving forms Indo-Chinese region. From
these regions the aquatic fauna spread towards the south and west,
and the subsequent changes in their environment induced the evolu-
tion of a great variety of genera, especially in the regions of the Hima-
layan upheavals.

Propseudecheneis is found in Yunnan, Parapseudecheners in Tong-
king and Pseudechenets in Nothern Burma, Assam and the Eastern Hima-
layas (Brahmaputra Drainage System). The first two genera are thus
found in the Red River System, which according to Gregory® was once
a mighty stream as it comprised the headwaters of the Yangtse-Kiang.
The ancestral form of Pseudecheneis was probably transferred to Burma
and India at a later date through the beheading of the eastern rivers
by the younger western rivers which were being produced on the rising
slopes of the Himalayas.

* Hora, Cur, Sci.,, V, p. 354 (1937).
2 Hora, Phil. Trans. Roy. Soc. London, CCXVIII, p- 234 (1930).
8 Gregory, Scottish Geog. Mag., XLI, pp. 121-141 (1925),



THE INDIAN EPHEMEROPTERA (MAYFLIES) OF THE SUB-ORDER
EPHEMEROIDEA.

By H. A. Haviz, Ph.D. (London), D.I.C. (London), Assistant Superinten-
dent, Zoological Survey of Indsa, Calcutta.

(Plates IV & V.)

INTRODUCTION.

The study of this interesting group of insects was suggested to me
by Dr. Baini Prashad, Director, Zoological Survey of India, with a view
to continue the work of my friend and colleague Dr. B. Chopra, whose
paper on the Palingeniidae and Polymitarcidae of the sub-order
Ephemeroidea was published in 1927 The Mayfly material of the
Indian Museum has in the meantime been increased by collections made
by the Officers of the Zoological Survey of India and I am therefore
obliged to include in this paper references to Palingeniid and Polymi-
tarcid species already dealt with by Chopra, together with the description
of a new species of the genus Anagenesia. This paper deals with all
the Indian representatives of the sub-order Ephemeroidea so far as was
possible with the material available. I have, however, not so far seen
any material of the family Potamanthidae.

I have, as was done by Chopra, preferred to follow Comstock and
Needham’s notation of wing venation throughout my work. I have
also adopted Ridgway’s nomenclature in describing colouration. As is
usual in this group, slide mounts of certain appendages of the specimens
that I have seen have been made. These are deposited in the collections
of the Zoological Survey of India.

I am much obliged to Dr. Baini Prashad, Director, Zoological Survey
of India, for his kind guidance and generous help in preparing this paper
for the press. I wish to express my grateful thanks to Dr. B. Chopra for
his notes and figures on the two new species of Ephemera, viz., K. diffusa
and E. annandaled, as also on some other Ephemerid species dealt with
in this paper. I have, however, re-examined the specimens that are
in the collections of the Zoological Survey of India on which Chopra
based his descriptions of the two new species and have made a few
alterations and additions to his descriptions and figures. Some of
the specimens are, however, in a rather damaged condition. My best
thanks are also due to Dr. F. H. Gravely for his kindness in loaning
me the Madras Museum material for study and to my assistant, Mr. G.
Mathai, for general help rendered in the course of my work. Babu
Subodh Mondul, one of the talented artists of the Zoological Survey of
India, executed under my supervision some of the illustrations of this

paper.

} Chopra, B.—Rec, Ind. Mus. XXIX, pp. 91-138 (1927).
[ 361 ] G
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SYSTEMATIC ACCOUNT.

Suborder EPHEMEROIDEA.

Family PALINGENIIDAE.

Anagenesia lontona, sp. nov.
(Plate IV, figs. 1-3.)

This species is represented in the Indian Museum collection by a
single pinned female specimen from Lonton, Upper Burma, collected
by Dr. B. Chopra ; the specimen is in a fairly good state of preserva-
tion.

Imago Q (dried).—The general colouration of the body varies from
walnut brown to vandyke brown. The head is pitch black ; the eyes
are also black, encircled basally with dark brown ; the ocelli are light
brown encircled with black ; the lateral ocelli are connected by fine
shallow grooves meeting in the middle. The pronotum is well developed,
and of a vandyke brown colour except at the sides and at the posterior
margins which are somewhat lighter. The anterior corners of pro-
notum are deeply notched. The mesonotum is slate black, robust,
bearing two obliquely running shallow grooves forming a V. The
metanotum is more or less of the same colour as the pronotum (Text-
fig. 1). The dorsum of abdomen is walnut brown except the last three

TEXT-¥16. 1.—Anagenesia lontona, sp. nov.
Head and thorax of female, dorsal view: X 8.

segments, which are vandyke brown and more convex than the ante-
rior segments. Segments 3 to 7 bear blackish gray semicircular mark-
ings ; the free ends of the arches are directed forwards close to the



1937.1 H. A. Hawiz : Indian Ephemeroptera. 353

posterior margins of the preceding segments. The posterior margin of the
last abdominal segment is deeply notched in the middle and the rudi-
mentary median caudal seta is visible from above. The venter of
thorax is more or less concolourous with the dorsum but that of the
abdomen is considerably lighter and the posterior margins of segments,
except the last, with pale thick lines. ]

The wings are dirty-whitish and translucent. The fore-wings are
large ; the wing venation is typical of the genus; M;, however, appears
to fork slightly beyond Rs; there is a single longitudinal vein in the
first anal fork ; costa, sub-costa, radius and the great cross vein are
prominent and dark brown; the rest are cream yellow. The neura-
tion of hind-wings is typical of the genus; the costal projection near
the humeral angle is prominent and is of a dark brown colour; C, Sc,
R, M, Cu and the anal veins are well developed ; the forking of Rs 18
not well marked. )

The legs are considerably reduced, particularly the first pair. The
coxae of the first and second pairs of legs are concolourous with the
sternum ; the femora, tibiae and tarsi are very much lighter. It is
difficult to make out the joints of the fore-tarsus owing to its being great-
ly shrivelled in the only specimen available. The claws of fore-legs
are uniunguiculate. The second and third pairs of legs are more strongly
developed, but the tarsi are considerably reduced. The hind-tarsus
bears one claw.

The lateral caudal setae are ribbon-like, about half as long as the
length of the body and uniformly pubescent ; the tips are pointed and
brownish ; the median seta, as stated before, is rudimentary and is situa-
ted in the middle of the notch of the last abdominal segment.

& not known.

Length of body 29 mm. ; fore-wing 26 mm. ; lateral seta 13 mm.

Type specimen.—No. 32, Zoological Survey of India (Ind. Mus.).

Locality.—Lonton, a small village on the western shore of the In-
dawgyi Lake, Myitkyina district, Upper Burma, B. Chopra, 18th to
31st October 1926.

The present species is about the darkest in colour of all the Indian
species of the genus Anagenesia Etn. that I have seen. It is by far
the largest species of the genus, being slightly latrger than even the
males of 4. robusta (Etn.). It differs from A. lata (Walk.) in its very
much larger size and dirty-whitish wings. It is easily distinguished
from the Bornean species, 4. picta (Grav.), by the larger size of its body
and wings, darker colouration of notum and abdomen and by the charac-

teristic blackish gray semicircular markings on the 3rd to Tth abdo-
minal tergites.

Anagenesia minor (Eaton).
1927. Anagenesia minor, Chopra, Rec. Ind. Mus. XXIX, p. 113.

I refer to this species a very large number of male specimens, both
pinned and in alcohol, from Belgaum district in the Bombay Presi-
dency. A. minor, as remarked by Chopra, certainly appears to be a
widely distributed species having been previously recorded from Upper
Burma, Bengal and Bihar.

G2
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Some of the specimens from Belgaum are much smaller than those
recorded by Chopra from other localities, the smallest measuring about
14 mm. They, however, very closely resemble the specimens from
Saraghat, Bengal. The characteristic feature of the species, viz., the
clouding of the dorsum of the posterior segments of the abdomen is
quite clear but the general colouration of the specimens is somewhat
lighter. The gray clouding of segments 7-9 is continued to other seg-
ments but less and less so anteriorly and very much so in the first seg-
ment. Specimens, in which the segments of abdomens are telescoped,
have the gray clouding as a continuous mid-dorsal gray band. The
terminal joints of the genital forceps are distinctly longer than the pre-
ceding ones. In all other characters the specimens agree with previous
descriptions.

Locality.—Dhupdal and Gokak, Belgaum district, Bombay Presi-
dency, Baini Prashad and H. S. Rao, November 1928 (at light).

Family POLYMITARCIDAE.

Polymitarcys indicus (Pictet).
1927. Polymitarcys indicus, Chopra, Rec. Ind. Mus. XXIX, p. 124,

I refer to this rather common species a large number of examples
from Gokak, Belgaum district, Bombay Presidency, Sarai, Rewa State,
and Kamaing, Upper Burma. The large number of specimens from the
Bombay Presidency are all females. Specimens of both sexes from
Rewa State include a number of male sub-imagos and the specimens
from Upper Burma comprise both males and females.

The specimens agree in all respects with previous descriptions. The
number of subsidiary veins in the first anal fork of the fore-wing,
ranging from 4 to 6, however, is variable. This character, therefore,
does not appear to be of any great importance. ~The genital forceps in
specimens from Sarai, Rewa State, are arranged as described by
Chopra, the left forcep being more dorsally placed than the left penis lobe.
But in one of the male sub-imagos from the same locality it is the right
forcep which is more dorsally placed than the left.

There are altogether six male sub-imagos. In all essentials they
show great resemblance to the imagos but the colouration of the meso-
notum is very much darker than that of the imago. The first pair of
legs are very short. Femur with blackish brown streaks on the outside ;
tibia very robust and a little longer than the femur and has on its inner.
and outer surfaces a series of closely placed transverse blackish brown
lines giving it a characteristic appearance. Tarsus three-fourths as
long as tibia, also robust, the five joints decrease in size proximo-dist-
ally ending in unequal biunguiculate claws. The second and third
pairs of legs are as in the imago but the tarsi are not so much reduced
and the segments are quite clear. The second tarsus has three distinct
joints and the third four joints ending with biunguiculate claws. Vena-
tion as in the adult; six subsidiary veins in the fork of the first anal
vein. Genital apparatus as in the imagos but in one example the right
forcep appears to be more dorsally placed than the left. One of the
specimens has the cast of the skin attached to the posterior end of the
body and the first pair of legs in this specimen are as in the adults,
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Locality—Gokak, Belgaum district, Bombay Presidency (at light),
B. Prashad and H. 8. Rao, November 1928, Sarai (land) 2,700 ft., Rewa
State, H. 8. Pruthi, February 1927, Kamaing, Myitkyina district, Upper
Burma, B. Chopra, November-December 1926, and Mysore, S. India,
Gangadaran, November 1925,

Family EPHEMERIDAE.

Ephemera Linn. and Hexagenia Walsh. are the only two of the five
known genera of the family so far recorded from India. The former
comprises ten species including two species described in this paper
as new and also E. fulvate described by Navas (1935). The genus
Hezagenia is, so far as I know, represented by a single species H. indica
described by Chopra (1924).

Genus Ephemera Linn.

Ephemera diffusa Chopra, sp. nov.

(Plate IV, figs. 4-9.)

& Imago (in spirit).—The general colouration of the body is warm
sepia to vandyke brown or in some cases burnt umber, with the venter
somewhat paler and the dorsum considerably tinged with black.

The head is almost entirely black or rather blackish brown with
only a small area in the middle near its posterior end somewhat paler.
Another pale circular depression encircles a dark spot above the middle.
Eyes are oval in outline with their inner orbits curved, and are separated
from one another dorsally by a fairly extensive interspace. The eyes
are black and the ocelli slightly lighter. The anterior ocellus is con-
siderably smaller than the paired posterior ones. The antennae are
brownish.

The pronotum is long but at its posterior end the breadth exceeds
the length. In about its anterior third the pronotum is pale brownish,
but the rest of it excluding the margins only is covered by a large quad-
rilateral patch of vandyke brown. The sides of this quadrilateral patch
are almost blackish. The mesonotum is large and is uniformly coloured,
vandyke brown to warm sepia ; near its posterior extremity it is some-
what blackish. The metanotum is short and is of the same colour as
the pronotum.

The dorsum of the abdomen is vandyke brown, with the margins
considerably darker than the remaining surface. The apical borders
of all the segments are also appreciably darker than the general surface.
The characteristic abdominal markings, which are very prominent, are
in the form of slightly curved to straight lines of dark vandyke brown
on the segments 2-9, on either side of the median line. In the anterior
segments the markings are more or less ovalish while in the last three
or four segments they are in the form of slightly bent bands. These
bands in the posterior segments extend almost completely from the
apical to the basal margins but in the anterior somites they are nearer
to the basal than the apical margins. The marginal dark bands run
from end to end of the abdomen close to the pleura on each side. There
is another sub-median band or streak on each side running close and
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parallel to the dorsal line. In the anterior segments this is very faint,
but becomes more discernible in the posterior segments, where it be-
comes considerably broader than anteriorly. The sub-median streaks,
except in the ninth segment, are lighter in colour than the large lateral
patches. It will thus be seen that the colour markings of the abdomen
in Ephemera diffusa are more or less exactly like those of Ephemera
supposita as described by Eaton in the Jowrnal of the Asiatic Society of
Bengal.

The venter is much lighter than the dorsal surface and there are
fairly large and prominent whitish spots on the 9th and the 10th ster-
nites. The prosternum behind the head and the head around the base
of the antennae are also whitish.

The fore-wings are perfectly transparent in transmitted light, slight-
ly iridiscent, and are of a shade between antique brown and raw umber
(nearer the latter than the former) ; the terminal and the inner margins
are slightly darker than the rest of the membrane. The submarginal
area is considerably darker. The longitudinal and transverse veins are
opaque and of a raw umber colour. The sub-costa and first radial
veins are considerably darker than the other longitudinal veins. The
usual spotting of the wing is not at all clear perhaps owing to the speci-
men being in spirit. The spot in the fork of the media may have been
present, but there is no ‘trace of any marking on the Cu. Ry a little
beyond the forking of M has a small circular completely transparent
spot which originally may have had pigment around it. There is a
similar transparent area on R, and Sc but they are more proximally
situated. The venation is typical of the genus. The costa is well
developed ; the sub-costa and the first radial are strongly developed.
The radial-sector forks well in advance of media, the latter dividing
beyond the middle. The cubitus branches quite close to the wing-
root, the hinder branch being conspicuously curved near its origin. The
first anal is obscurely connected with the cubitus at its base and forms
a curve almost similar to that of the posterior branch of Cu. A, does
not give many branches from its inner margin ; 4, is connected at its
base to 4, ; A; near the inner margin runs parallel to 4,.

The hind-wing is concolourous with the fore-wing. The membrane
is transparent and is more or less raw umber in colour ; near the mar-
gins the membrane is much darker. There are no colour spots and
the veins are not edged with colour. The costal projection is fairly
conspicuous ; Rs arises from R; and is forked quite near the wing base.
M also divides near the fork of Rs and as usual M, joins Cu. The veins
of the inner margin are not very prominent.

The legs, except for some parts of the fore-legs, are somewhat lighter
in colour than the body (Text-fig. 2). The tibia of the fore-leg is van-
dyke brown, but the outer surface of the femur has a number of pale
longitudinal streaks. The tarsus is considerably paler than the tibia.
The second and third legs are somewhat light umber-browr. with darker
streaks on the femora. In their structure the legs are more or less
typical of the genus. The fore-legs are very long and are about as long
as or even longer than the body. The tibia is a little less than 3 times
as long as the femur, while the tarsus is 4 times as long. The tarsus
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i8 formed of 4 long, distinct segments and a rudimentary basal joint.
The 4 large tarsal segments decrease in size progressively from the first

"

TExT-F1G. 2.—Ephemera diffusa Chopra, sp. nov.
a. 1st leg of male: X 7; b. 2nd leg of male: X 7; c. 3rd leg of male: X 7.

to the last ; the first is only slightly longer than the second and is almost
equal to the third and the fourth joint together ; the 3rd is about twice
as long as the 4th. Both the claws are similar. The second leg, the
shortest of the three, is only a little shorter than the third. The femora
of the 2nd and 3rd legs are of about the same length as that of the 1st ;
the tibiae and tarsi.of the 2nd and 3rd legs are less than even a third
as long as those of the 1st. The tarsi of the last two pairs of legs are
small, being about a third of the length of the tibiae. The tarsus is
formed of 5 joints, the basal rudimentary segment is also more or less
fully differentiated. The tarsal joints are sub-equal, except the ulti-
mate one which is the longest.

The genital apparatus is lodged in a deep concavity of the very
short 10th tergite. The forceps are concolourous with the venter.
Each forcep is formed of 4 distinct segments. The two terminal seg-
ments of each are small, about as long as the basal and less than half
as long as the 2nd. The basal segment is stout and the 10th tergite
near its origin has a short spine. The second segment has a large pro-
minence on its inner side near the base, is grooved ventrally and has
hairs all along the groove. The penultimate and the terminal segments
are hairy. The penis lobes are of the same colour as the venter and
are proportionately very small in size ; they are lodged in a deep con-
cavity of the 10th sternite, but a thin membrane-like structutre covers
their basal portions. The lobes are short, stumpy, finger-shaped, dist=
ally rounded, each having a sharp spine about as long as the lobe itself
lymg by its sade along the inner margin. The presence of any such spine
in connection with the genital apparatus has not been observed in any
other mayfly and it is difficult to make any suggestion regarding its
function, etc. The spine on the tergite near the base of the forcep is
also unusual.
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The setae are thin and long and are more or less circular in cross
section. The setae in most of the specimens are broken, but the median
seta appears to have been almost quite as long as the lateral ones. The
setae are vandyke brown in colour, but in some specimens are antique
brown especially towards their posterior ends. They are clearly seg-
mented and are uniformly setose.

3 Sub-imago (in spirit).—This differs from the imago in being much
lighter in colour. The wings are pale, dirty whitish with yellowish
costal shoulder and brownish (darker near the wing base than distally)
sub-costal and first radial veins. The principal veins are light brownish
near the root but are milky whitish distally. Except in the sub-costal
region most of the transverse veins are whitish and opaque. The dor-
sum of the abdomen is much lighter in colour than that of the adult
but the colour markings in the two are identical. The prothorax is
proportionately much shorter than that of the adult.

The legs in the proportion of their component parts resemble those
of the female sub-imago more closely than those of the 3 imago. In
the fore-leg the femur is proportionately large and the tarsus is cor-
respondingly reduced. The genital forceps are like those of the adult
but the penis lobes are small. The caudal setae are long and have
very prominent dark brown joints.

Q Sub-imago (vn spirit)—The body is much paler in colour than
that of the male imago. It is raw sienna above in places becoming
antique brown to raw umber and is maize yellowish below. The head
is dark brown and the eyes are blackish. The pronotum is short and
is distinctly transverse. The notum has small irregular short setae of
antique brown. The dorsum of the abdomen appears to have the same
scheme of colour markings as that of the male but the marginal row of
markings is hardly visible. The sub-median and the lateral rows are
very well defined. The venter and the sides, as already mentioned,
are light maize yellow.

The wings are dull whitish, with a pale tint in certain aspects and
the veins are whitish. The sub-marginal area in the fore-wing is grayish.
This wing, as compared with that of the male, is slightly longer and nar-
rower, but the venation in the two appears to be more or less identical.
The meta-thoracic wing is concolourous with the fore-wing and the
venation is exactly like that of the hind-wing of the male.

The legs are more or less of the same colour as the venter (Text-fig.
3). The fore-leg has, however, a dull brownish streak on the femur
and another on the tibia. The fore-leg is much shorter than the body ;
the femur is slightly over 2 as long as the tibia and is somewhat longer
than the tarsus. The latter consists of 4 distinct and one indistinct
(basal) segments. Of the 4 segments the ultimate is the longest, while
the 3rd is the shortest ; the first is longer than the 2nd and is consider-
ably shorter than the last. The claw is well developed and the two
halves are dissimilar. In the 2nd leg the tibia is twice as long as femur
and the tarsus is reduced. Of the 4 distinct segments, the last is by
far the longest and the other three are sub-equal. In the last leg the
tarsus is further reduced and the segments are not clearly seen.

The setae are dirty whitish with brown joints, which become consi-
derably faded distally.
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Along with the specimens described above a large number of cast
sub-imaginal skins were also collected. Both sexes are represented

TexT-FIG. 3.—Ephemera diffusa Chopra, sp. nov.

a. 1st leg of female sub-imago : X 20 ; 6. 2nd leg of female sub-imago: X 20:
c. 3rd leg of female sub-imago : X 20.

but the females far outnumber the males. The characters briefly men-
tioned above for male and female sub-imagos are clearly brought out
by the specimens. They are transparent, whitish with only certain
thoracic parts raw sienna.

Length of body, 3 imago 10 mm., sub-imago 10-5 mm., skins up to
13 mm., @ sub-imago 10-6 mm., skins 11-15 mm., wings & imago 10:5
mm., sub-imago 11 mm., @ sub-imago 11 mm. ; setae 3§ imago up to
22 mu., sub-imago 16 mm., skins 18 mm., @ sub-imago 15 mm., skins
up to 13-6 mm.

Nymph not known.

965

Type specimens.—3 imago No. 2, 3 sub-imago No, 2%, and @ sub-

imago No. 2% Paratypes.—d imagos No. 2. A fairly large number
of cast sub-imaginal skins No. ;’;’.7‘;, Zoological Survey of India (Ind. Mus.).

Locality.—All the specimens described above were collected by
Dr. H. S. Rao in October 1924, sitting on a wall on the bank of the
Bhavani river at Bhavani in the Coimbatore district. It is stated by
Dr. Rao that the wall was covered with thousands of cast skins of whicl
a few were collected. Also taken at Mettupalliyam, Gravely, 10-vi-1928.

E. diffusa is easily distinguished from E. ¢mmaculata Eaton! by its
smaller size and warmer colour and by the penis lobes being shorter.
It differs from E. expectans (Walk.)2 by its more prominent abdominal
markings.

1 Eaton, A. E.—Trans, Ent. Soc. London, p. 74 (1871).
2 Walker, F.—ibid, 198 (1860).
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Ephemera annandalei Chopra, sp. nov.

(Plate V, figs. 1-4.)

A single male specimen in certain respects resembling very closely
E. expectans (Walk.) is in the collection of the Indian Museum.

3 probably Sub-itmago (wn spirit)—The general colour, as in E.
expectans, is white but there is considerably more of brown on the dorsal
surface. The head is very pale orange yellow, with a few short irregular
streaks scattered on it. The eyes are slate gray and the ocelli are white
with grayish broad rings at their bases. The pronotum is also pale
orange yellow with broad areas along each side suffused with vandyke
brown and a distinct fairly broad streak of the same colour on each
side. The median area between the streaks is whitish. The mesono-
tum is mostly whitish but in parts maize yellowish and has two broad
curved streaks one on each side. These streaks are continued into
broad patches of raw sienna to antique brown. The metanotum is
suffused with small brownish spots.

The colour markings of the abdomen are principally very much
like those of E. expectans, but the streaks are not chocolate but clove
brown to blackish brown. The whitish ground surface of the dorsum
is much less visible in between the streaks in the present species than
in E. expectans. In segments 3-9 there are three clearly visible streaks
on each side. The sub-median streak is slanting so that it meets its
companion of the opposite side at the anterior end of the tergite. The
laterals and marginals are more or less straight and run parallel to one
another, the latter being quite close to the margin. 1In the 9th segment
these two streaks more or less meet one another so that there appears
to be one broad band on each side. In the first two segments the streaks
are not differentiated, so that there is a general suffusion of colour.
On the 10th tergite there is a blackish square spot on each side in con-
tinuation with the side streak and a crescent-shaped arch at the bases
of the setae.

The venter is like that of E. expectans there being 2 rows of streaks
on the abdomen ; those on the 9th being much broader than the others.
Between the bases of first legs there is a faint triangular spot. The
sides are concolourous with the venter, but in the thorax there is a
short streak near the mesothoracic wing-root. On the sides of the
abdomen there is a short streak on each segment and some of the
spiracles are also encircled with brown.

The wings are dirty-whitish, with the sub-costal area of the fore-
wing very pale yellow orange. The membrane is dull but transparent
and the longitudinal veins except the Sc and R are opaque and white.
The sub-costa and the first radius are pale yellowish orange. The
transverse veins are vandyke brown to warm sepia. There are no
transverse veins near the inner margin. At the bifurcation of M there
is a large and very prominent spot and the other 3 spots are also present
in the usual position though considerably smaller than that of M. The
venation is like that of E. expectans, but there are fewer subsidiaries
given from A, to the margin.

The hind-wing is concolourous with the fore-wing and the longitu-
dinal and the transverse veins are also of the same colour. The venation
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is typical of the genus and the posterior branch of M distinctly arises
from Cu,.

The legs are concolourous with the venter and are for the most part
devoid of prominent colour markings (Text-fig. 4). In the fore-leg!

TEXT-FIG. 4.—IEphemera annandalei Chopra, sp. nov.
a. 2nd leg of male sub-imazo: X 22; b. 3rd leg of male sub-imago: X 22.

the tibia has a longitudinal streak of vandyke brown and one or two of the
same colour, but fainter, are present on the femur. The coxa of the
3rd leg has a dark brownish spot on its anterior surface. The fore-
tarsi of both the sides are broken but the fore-tibia (as is the case in
all sub-imagos) is comparatively shorter, being only slightly longer
than the femur. In the 2nd and 3rd legs the tibia is much longer than
the femur and the 3 basal joints of the tarsus are sub-equal while the
terminal is the longest ; a 5th rudimentary joint is hardly differentiated,

The genital forcep is of the same colour as the venter and has a
very fine brownish streak along the outer margin. Of the 4 segments,
of which it is formed, the basal is short and stout and has a prominent
rounded projection on the inner side of its posterior extremity. The
second joint is the longest, is curved and slightly grooved ventrally,
there being hairs all along the sides of this groove. The last two seg-
ments are small, but the penultimate is about twice as long as the last.
There is a small and faint brownish streak at the junction of the 2nd
and 3rd joints. The concavity formed by the 9th sternite to receive
the genital apparatus is fairly deep. The penis lobes are short and
triangular with the apices very slightly rounded. The spine-like struc-
ture near the bases of the forceps is prominent and is a little larger than
the penis lobes. It is finger-like and rounded at the base.

1 The fore-legs are missing from the specimen and I have not been able to trace
them from slides either.
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The setae are dirty-whitish on the underside with white joinings
near the base. On the upper surface and the outer sides the joints
are brown and the general surface is also suffused with brown. Some-
what away from the base there is a brownish patch on each segment
besides the ring of the same colour. Near the posterior end the setae
are rounded and the joints are brown all round. The median seta is
almost as long as the lateral. :

Length of body 15 mm., fore-wing 13-5 mm., setae 14-5 mm.

Q Imago (in spirit).—The colouration of the head, thorax and abdo-
men is like that of the male, though it is slightly less white, being palish.
The abdominal markings are also similar, though somewhat brighter.
The wings are transparent and iridescent. The dirty-whitish colour
of the wing of & is no doubt due to the specimen being a sub-imago.
The yellowish orange tint of the longitudinal veins in the costal region
is more well marked than in the 3.

The colouration and structure of the legs are more or less as in 3.
The wing venation is also apparently like that of the 3.

Setae are as in male, but broken.

Length of the body 15 mm., fore-wing 15 mm., setae broken but
appear to be about 14 mm.

Nymphs not known. . - ]

Type specimens.—g3 sub-imago No. ;’11; and @ imago No. 2%, Zoological
Survey of India (Ind. Mus.).

Locality.—The single male specimen was collected at Shillong (Assam)
at an altitude of 4,500 ft. by Dr. N. Annandale in April 1918. The
female specimen was collected by Mr. T. B. Fletcher at Shillong in
November 1924.

The species superficially resembles E. expectans, but may easily be
distinguished from it in having a considerably warmer colour and in
the dorsum being more profusely and darkly coloured. The wing mem-
brane is not quite as dull and whitish as in E. expectans. The mark-
ings on the dorsum of the abdomen are also different in the two spe-
cies. There are fewer subsidiary veins going to the inner margin from
A, than in E. expectans and the spine-like structure on the side of the
penis lobe more pointed and finger-like.

Since Dr. B. Chopra wrote the foregoing description of the present
species a large number of female imagos both pinned and in alcohol
have been collected by him at light from Lonton, Upper Burma. The
tibia of the fore-leg in these specimens has dark chocolate brown rings
at the proximal and distal ends. The transverse veins of wings are
also dark chocolate brown.

There are two more female specimens in spirit from Namkhai river,
Kutkai, North Shan States, Burma (4,500 ft.) collected by Dr. H. S.
Rao in November, 1926. The specimens are somewhat damaged and
the fore-legs in both the specimens are missing. Setae are broken but
the wings are in a fairly good condition. I have placed these speci-
mens under this species with some doubt, as the characteristic abdo-
minal markings are not so very prominent and the general appearance
is like that of E. expectans. They, however, differ from E. ezpectans
by their longer bodies and shorter wing expanse.
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There are 5 more pinned females from Nyaungbin, Upper Burma,
collected by Dr. B. Chopra in November 1926, which closely resemble
E. annandales in their general appearance and wing venation but differ
like the specimens from Lonton in having the ends of the tibiae of the
fore-legs coloured dark chocolate brown. The broader ungues of the
second and third claws are also dark brown as in the specimens from
Lonton.

I also refer to this species a female specimen (in spirit) {rom Sagar,
Shimogs district, Mysore, collected at light by Dr. H. 8. Rao (1. xii.
1928), a specimen from Danster Wah, Bubak, Sind, collected by Dr.
B. Prashad and Dr. B. Chopra (21-23. xi. 1927), and three more females
(in spirit) from near Harai, altitude 2,700 ft., Rewa State, collected by
Dr. H. S. Pruthi (February 1927). From more or less the same locality
(Opposite the Camp at Harai, 2,625 ft., Rewa State, March 1927) Dr.
H. S. Pruthi also collected a single male. The male specimen is in a
fairly good condition and as Chopra described only the 3 sub-imago,
I give below the description of what I consider to be an adult.

3 Imago (in spirit).—There is only a superficial difference between
the adult and the sub-imago in that the general colouration of the for-
mer is much darker than that of the latter.

The front portion of the head is damaged but the general structure
appears to be the same as in the sub-imago. The thorax is more darkly
coloured, approaching umber brown, especially at the sides of the meso-
notum.

The abdominal markings are better defined than in the sub-imago
but the abdomen appears to be shorter than that of the sub-imago.

The fore-legs are missing in this specimen. The coxae and femora
of the second and third pairs of legs are concolourous with the sides
of the thorax. The coxae of third pair of legs on their outer surface
have a dark brown spot. The tarsi of both the pairs of legs end in
biunguiculate claws. Structurally the second and third pairs of legs are
very similar to those of the sub-imago.

The wings are clear and transparent, with the sub-costal area light
brown. The longitudinal veins, especially the first three, are conspi-
cuously brown. The transverse veins are also brown. The wing vena-
tion is similar to that of the sub-imago.

The genital apparatus is lodged in the concavity of the last abdo-
minal segment, and the general structure is similar to that in the sub-
imago. Only one lateral seta of a dirty-whitish colour with brownish
joints is present in the specimen.

Length of body 13 mm., fore-wing 12 mm., lateral seta 23 mm.

Dustribution.—E. annandaler has a fairly wide range of distribution,
extending from Upper Burma in the east to Sind in the west and as
far down south as Mysore in the Peninsula.

Ephemera immaculata Eaton.

(Plate V, figs. 8-11.)

1871. Ephemera immaculata, Faton, Trans. Ent. Soc. London, p. 14, pl. iv,
fig. 10.

1883. Ephemera immaculata, Eaton, Trans. Linn. Soc. London, (2), III, p. 72,

1920. Ephemera immaculata, Ulmer, Entomol. Zeitung. Stettin. LXX XTI, p. 109.

1927. Ephemera ymmaculata, Lestage, Ann. Soc. Eni. France, XCVI, p. 95,
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Eaton’s description of E. immaculata is too inadequate to enable
one to recognise it satisfactorily, but as a number of specimens in the
Indian Museum agree fairly closely with Eaton’s description I have
considered it best to identify them with Eaton’s species. The speci-
mens are from Bangalore in South India ; Baton’s example came from
““Cuna ”.! T have also examined a single male from the same locality
captured by Dr. Gravely in May 1921 and preserved in the collection.
of the Madras Museum.

The general colouration of the specimens is somewhat lighter than
that described by Eaton, but this may be due to preservation in spirit
for a number of years.

The head and the thorax are pale brownish, the latter being darker
than the former. The eyes are grayish and the ocelli are white encircled
with chestnut brown. Behind the ocelli there are two short, parallel,
longitudinal streaks of a chestnut colour not extending to the anterior
margin of the pronotum. The thorax is pale brownish with a few dar-
ker streaks. The abdomen is dark, and the tips of the segments and
the spiracular lines are considerably- darker. The penultimate segment
of the abdomen is considerably darker than the rest of the abdomen.
The venter and the sides are lighter than the dorsal surface. The lateral
margins of the penultimate abdominal sternites are streaked with
brown.

The legs are more or less concolourous with the venter. The femur
of the fore-leg is considerably lighter than the rest of that limb. The
tarsi of all the legs are very light, almost pale whitish. The setae are
light brownish, somewhat warmer in the proximal portions.

The wings are spotless; the usual spots on Sc, Rs and near
the fork of M, so characteristic of the other species are absent. The
membrane of the fore-wing is clear and more or less devoid of colour.
The coloured veins, however, make it appear somewhat brownish. The
veins are raw sienna to antique brown. The cross veins in the sub-
marginal area especially towards the base are considerably darker than
in the rest of the wing. The venation is more or less typical of the genus.
Rs forks well in advance of M, the latter dividing somewhat about
the middle. The disposition of Cu, 4 and their branches is very similar
to that of E. diffusa.

The terminal margin of the hind-wing is coloured raw sienna like
the sub-marginal area of the fore-wing. The marginal and sub-marginal
areas near the wing root are also lightly tinted. The venation is more
or less typical of the genus. The costal projection is very prominent;
Rs forks near the wing base and the second branch of M is joined on
to Cu. The venation in the hinder portion of the wing, somewhat
contrary to rule, is rather well developed, the anals being quite pro-
minent.

The legs are very well developed, those of the first pair being very
long (Text-fig. 5). The first legs are broken in all the specimens. The
tibiae and the tarsi of the second and the third pairs of legs are reduced.

11 have not been able to trace ‘ Cuna ”’, it may probably be a lapsus calami for
Guna in Gwalior.
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The mid-tarsus consists of 5 segments; the first joint is rudimentary
and the terminal is by far the longest. The third leg is similar to the
second.

The genital apparatus is very like that of E. diffusa. The forceps
are concolourous with the venter and have the usual structure. The

TEXT-F16. 5.—Ephemera immaculata Eaton.
a. 1st leg of male: X 10; b. 2nd leg of male: X 10; ¢. 3rd leg of male: X 10.

terminal segment appears slightly shorter than the sub-terminal. A
shallow protuberance is visible along the outer side of the base of the
second segment. The spine of the 10th sternite near the base of the
forceps is fairly well developed. The cup-hke concavity of the last
sternite formed for the genital apparatus is rather shallow. The penis
lobes are finger-shaped structures arising from a quadratic basal area
and are proportionately longer than those in E. diffusa ; the spines on
their inner sides are considerably longer than the lobes themselves.

The three setae have the usual structure and are sub-equal in length.
They are light brown near their bases, but become lighter distally.-

There are no females or nymphs in the collection before me.

Length of body 3 imago up to 12 mm., fore-wing up to 11:5 mm. ;
setae missing in most of the specimens.

Distribution.—Eaton’s type which is stated to be in the Hope Mu-
seum, Oxford, came from Cuna, but this is possibly a misprint for
Guna in Gwalior. The specimens that I assign to E. immaculate
are from Bangalore (alt. ca. 3,000 ft.) and most of them were
collected by the late Dr. Annandale in October 1910. All thegse
specimens are males. Also taken at Bangalore (alt. ca. 3,000 ft.) by
Dr. Gravely in May 1921.

Remarks.—E. immaculata as described above seems to resemble the
South Indian Z. diﬁ"usa in several respects. It is, however, slightly
larger in size and is of a much lighter colour. The wing membrane
is very differently coloured, and the male genitalia are very different.
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Ephemera expectans (Walker.)

1860. Potamanthus expectans, Walker, Trans. Ent. Soc. London, (n. 8.) V, p.
198.

1871. Ephemera expectans, Eaton, Trans. Ent. Soc. London, p. 74.

1883. Ephemera expectans, Eaton, Trans. Linn, Soc. London, (2) II1, p. 72.

1913. Ephemera vedana, Banks, Proc. Ent. Soc. Wash., XV, pp. 137-138.

1920. Ephemera expectans, Ulmer. Entomol. Zeitung. Stettin. LXXXI, p. 109.

1927. Ephemera expectans. Lestage. Ann. Soc. Ent. France XCVI, p. 95.

& Imago (in spurit).—There is a single male specimen from Nauku-
chia Tal (alt. 4,200 ft.), Kumaon Hills, collected by Dr. 8. W. Kemp
(5. v. 1911). It agrees with previous descriptions of the species, except
for the colouration. This difference, however, may be due to the speci-
men having been in spirit since 1911. The measurements of this speci-
men are :—Length of body 13-5 mm., wing 12 mm.

I also refer to this species a large number of rather damaged adult
females collected by Dr. B. Chopra (12-15. xi. 1926) from Chaungwa,
Upper Burma. These specimens closely agree with Eaton’s description
in his well known monograph. Their measurements are almost identical
with those of the female sub-imagos described by Eaton. 1 have also
seen five male specimens preserved in the Madras Museum and col-
lected by Gangadaran from Mysore in November 1925.

Ephemera supposita Eaton.

(Plate V, figs. 5-7.)

1858. Potamanthus fasciatus, Hagen, Verh. Zool. Bot. Gessells. Wien. VIII,
p. 476.

1871. Ephemera fasciata, Eaton, Trans. Ent. Soc. London, pp. 74-75, pl. iv,
figs. 11, 1la.

1883. Ephemera supposita, Eaton, Trans. Linn. Soc. London, (2), III, pp. 72-
73, pl. viii, fig. 12c.

1891. Ephemera supposita, Eaton, Journ. As. Soc. Bengal, LX, pp. 409-410.

1920. Ephemera supposita, Ulmer, Entomol. Zeitung. Stettin. LXXXI, p. 109.

1921. Ephemera supposita, Ulmer, Arch. f. Naturg. LXXXVII, p. 261.

1924. Ephemera supposita, Lestage, Ann. Soc. Ent. Belgique, LXIV, p. 89.

1927. Ephemera supposita, Lestage, Ann. Soc. Ent. France, XCVI, p. 97.

None of the specimens identified by Eaton as E. supposita are pre-
served in the collection of the Indian Museum.

Three pinned males collected in the Malabar district in South India
and preserved in the collections of the Madras Government Entomo-
logist at Coimbatore are referred to this species. The 3 specimens,
which were examined by Dr. Chopra, the psesent Government Entomo-
logist at Coimbatore informs me, are not present in his collections. I,
however, give below a few notes Dr. Chopra made while examining
the specimens together with the figures which were prepared under his
supervision.

“In general colouration the specimens agree closely with the pub-
lished accounts. The general tint of the dorsum is more of vandyke
brown than bistre, but this may be due to the fact that Eaton’s ex-
amples were, as stated by him, faded. The head is considerably darker
than the rest of the body, and there are two dark squarish patches near
the posterior margin of the pronotum. The mesonotum is lighter in
colour (approaching testaceous) than the abdomen and the metanotum
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is in places still lighter. The colour pattern of the abdomen seems
to agree closely with Eaton’s account. The venter is somewhat lighter
than the dorsum.

The fore-legs in two specimens are missing, while only one is pre-
sent in the third (Text-fig. 6). The femur is brownish, while the tibia,

TexT-F16. 6.—Ephemera supposita Eaton.
a. 1st leg of male: X 9; bh. 2nd leg of male: % 9; c. 3rd leg of male: x 9,

especially towards its distal end, is considerably darker. The tarsus is
also dark brown. Hind-legs are much lighter in colour, yellow-umber,
as described by Eaton and have the ungues considerably darker.

The setae are umber brown proximally, and the distal parts are
yellow. The joints are reddish brown to blackish.

The colouration of the wings is exactly as described by Eaton and
the four colour spots described by him are well seen. The venation is
quite typical of the genus.

The hind-wing is coloured like the fore-wing. The sub-costal vein
is brown. The other longitudinal and cross veins are as in the fore-
wing. The terminal margin, as also a part of the inner margin is clouded
with grayish colour, very lightly tinted with brown.

The genital forceps are as described by Eaton ; they are dull yello-
wish in colour (with a slight shade of brown) and the two terminal joints
are black.

Length of body, & 17 mm., fore-wing 16-6 mm., setae 39 mm.”

I refer to this species 3 specimens (in spirit). They were all
collected from Peradeniya, Ceylon, 1,500 ft. by Drs. N. Aunnandale
& F. H. Gravely. Two are males and the third is a female. The
female appears to be a sub-imago and is in a damaged condition.
One of the males also appears to be a sub-imago. It is 15 mm. long,
and in general characters is very similar to previous descriptions.

The female sub-imago is only 13 mm. long. Its general colouration
is lighter than that of the & sub-imago.

Locality—The three pinned specimens that were referred to this
species by Dr. B, Chopra were lent to him for examination by the Madras
Government Entomologist at Coimbatore. Two of these were collected
at Santhanatbod in the Malabar district at an altitude of 2,500 ft. in the
month of October 1917. The third specimen came from near a stream
at Taliparamba and was captured in October 1908. All the specimens

H
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were dry males and were said to be in quite a good state of preserva-
tion. A single male specimen was also collected by Dr. Gravely from
Kodaikanal, Palni Hills (alt. c«. 6,500—-7,500 ft.) in May-June 1926 and
is preserved in the Madras Museum. KEaton’s specimens were from
Rambodde, Ceylon.

Ephemera remensa Eaton.

1891. Ephemera remensa, Eaton, Journ. As. Soc. Bengal, LX, pp. 410-412,
1920. Ephemera remensa, Ulmer, Enl. Zeitung. Stettin. LXXXI, p. 109.
1927. Ephemera remensa, Lestage, Ann. Soc. Ent. France, XCVI, p. 96.

Of the five male imagos from Kulu on which Eaton based his de-
scription of this species only three pinned specimens are preserved in
the collections of the Indian Museum. All the specimens are in a pretty
bad condition, the abdomen and the head of one being completely lost
and in the other two badly damaged. The wings in the specimen without
the abdomen and the head are, however, in a good state of preservation.
In the spirit collection there are a few fragments of another specimen,

including a portion of the male genital apparatus and a leg.

6942-43 6946 6948

Typespecimens.—Nos. —5—, —— ard ——, Zoological Survey of

India (Ind. Mus.).
Locality—Kulu, Western Himalayas.

Ephemera consors Eaton.

1891. Ephemera consors, Eaton, Journ. As. Soc. Bengal, LX, pp. 412-413.
1920. Ephemera consors, Ulmer, Ent. Zeitung. Stettin. LXXXI, p. 109.
1927. Ephemera consors, Lestage, Ann. Soc. Ent. France, XCVI, p. 99.

Of the two 3 imagos and two @ sub-imagos from the Indian Museum
on which Eaton based his description of the species only one male imago
and one female sub-imago (both pinned) are available in the Indian
Museum collections. The specimens are in a very poor condition, the
sub-imago having lost its abdomen completely. The imago too pos-
sesses only a portion of the abdomen. The wings in both the specimens
are, however, in good condition and so are some of the legs.

Typespecimens.—Nos. 252 and 58—255, Zoological Survey of India (Ind.

5
Mus.).
Locality.—Kulu, Western Himalayas.

Ephemera pulcherrima Eaton.

1892. Ephemera pulcherrima, Eaton, Trans. Ent. Soc. London, pp. 185-186,
1927. Ephemera pulcherrima, Lestage, Ann. Soc. Ent. France, XCVI, p. 99.

I have not-so far seen any specimen belonging to this species. From
Eaton’s description, which is fairly detailed, the species appears to
resemble E. annandalei described in this paper as new. Eaton’s species
is, however, much smaller, measuring 12 mm. in length while E. annan-
dalei is 156 mm. long. The single female on which Eaton based his
description is probably in the British Museum, and came from Tenas-
serim Valley, '
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Genus Hexagenia Walsh.

Hexagenia indica Chopra.
1924. Herxagenia indica, Chopra, Rec. Ind. Mus. XXVI; pp. 416-418.

H. indica is the only species of the genus Hexagenia Walsh. so far
described from India. There are altogether eleven specimens belonging
to this species in the Indian Museum collections. All the specimens are
females, the male being unknown, and two of them are pinned. 'The
specimens were collected by the late Dr. Annandale on the surface of
the Chilka Lake off Barkuda Id. in August 1919.

Family POTAMANTHIDAE.

Of the seven known genera of the family only four, vz., Potamanthus
Pict., Rhoenanthus Etn., Rhoenanthodes Lest. and Potamanthodes Ulm,
have so far been recorded from India. A useful key is provided by Lest-
age in his “ Contribution a I’Etude des Larves des Ephemeropteres *’
for recognising the genera and species. As stated in the introduction,
I have not so far seen any mayflies belonging to this family.

Genus Potamanthus Pictet.

Potamanthus subcostalis Navas.

1932. Potamanthus subcostalis, Navas, Rev. Acad. Cienc. Zaragoza, XV, pp.
17-18.

"This species appears to have been described from females only and
the locality is given as Khandala (Bombay).

Genus Rhoenanthus Eaton.

Rhoenanthus posticus Bks.

1914. Rhoenanthus posticus, Banks, Proc. Acad. Nat. Sc. Philadelph. LXVI,
p. 613.
1930. Rhoenanthus posticus, Lestage, Mem. Soc. Ent. Belgique, XXIII, p. 131.

This species described by Banks was recorded from Kandy, Ceylon.

Genus Rhoenanthodes Lestage.

Rhoenanthodes amabilis (Eaton).

1892. Rhoenanthus amabilis, Eaton, Trans. Eni. Soc. London, pp. 188-189.
1925. Rhoenanthus amabilis, Ulmer, Arch. f. Naturg. XCI, heft V, p. 100.
1930. Rhoenanthodes amabilis, Lestage, Mem. Soc. Ent. Belgique, XXIII, p. 136.
This species was originally described by Eaton under the genus
Rhoenanthus from a single 3 imago (dried) collected from the Tenas-
serim Valley. Lestage has, however, created a new genus Rhoenanthodes
to accommodate this species and has redescribed it. The species, as
Lestage redescribed it, is also known to occur in China and. Tonkin.

Genus Potamanthodes Ulmer.

Potamanthodes formosus (Eaton).

1892. Potamanthus formosus, Eaton, Trans. Ent. Soc. London, pp. 186-188,

1919. Potamanthodes formosus, Ulmer, Arch. f. Naturg. LXXXYV, heft XI,
p- 11.

1925. Potamanthodes formosus, Ulmer, Arch. f. Naturg. XCI, heft V, p. 98.

1930. Potamanthodes formosus, Lestage, Mem. Soc. Ent.. Belgique, XXIII,
p. 139.
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Eaton based his description of the species on dried male and female
imagos. Ulmer in 1920 redescribed the species and referred it to his
new genus Potamanthodes. Eaton’s specimens came from the Tenas-

serim Valley and the species has since been recorded from Japan, China,
Tonkin and Formosa.

The following is a list of Indian Ephemeroptera of the sub-order
Ephemeroidea which have been described in journals I have not been
able to consult and specimens of which I have not so far seen:

Family Palingeniidae.—Anagenesia birmanica Navas, Mem. Accad.
Nuovi Linces (2), XVI, p. 954, 1932 (Burma).

Family Polymitarcidae.—Polymaitarcys birmanus Navas, Mem. Pont.
decad. Scr. (2), XVIL, p. 87, 1933 (Burma).

Family Ephemeridae.—Ephemera fulvata Navas, Broteria Ci. Nat.,
XXXIT, pp. 100-101, 1935. (Lonawla near Khandala, Bombay).
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EXPLANATION OF PLATE 1V.

Anagenesia lontona, sp. nov.

1.—Forewing of female : X 4.
2.—Hindwing of female : X 4.
3.—Abdomen of female, dorsal view : X 4.

Ephemera diffusa Chopra, sp. nov.

4.—Head and prothorax of male, dorsal view: X 16,
5.—Abdomen of male, dorsal view :<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>