
XIII. A NOTE ON eER T AI N 0 P H.I U R 0 IDS 
IN THE INDIAN MUSEUM. 

lJy T. L. BOMFORD, Capt., I.M.S., Officiating Surgeon
Naturalist on the R.I.M.S. " Investigator." 

(Plate xiiL) 

This note deals with four species obtained by the R.I.M.S. 
t, Investigator." Three are members of the Gorgonocephalinae, 
while the fourth is a Trichaster. The generic names employed are 
in accordance with the definitions given by Professor Doderlein 
in his recent review of the Euryalae (5). 

Astrodendrum laevigatum (Koehler), 1897. 

This specimen (Regd. no. ZEv 1~5), from Station No. 284, 
is considerably larger than the type. described and figured by 

FIG. I.-Girdle hooks of Astrodendrum laefJigatum, x 200. 

Koehler (3) as Gorgonocephalus laevigatus. It was obtained off the 
east coast of Ceylon from' a depth of 506 fathoms. 

The radial shields on the dorsum of the disc ate developed 
irregularly, and some are imperfect. In addition they are bent, 
forming a dorsal loop (resembling in outline a Geometrid cater
pillar): this, being probably due to the shrinkage of the disc aft~r 
immersion in spirit, indicates the weakness of the shields. 
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The madreporite plate is very evident, standing up as a pro .. 
cminent convexity from the general surface, and proj ecting so as 
partially to occupy the soft inter-brachial space. . 

This species is readily distinguished from the following uy the 
complete absence of small granular ossi~les ?n the dorsal ~urface 
of the disc and by the much greater relative size of the openings of 
the genital bursae, which, in this specimen which has a disc 60 mm. 
in dialneter f measure from 16 to 18 mm. 

The form of the girdle hooks is seen in text-fig. I. 

Astrodendrum sagaminum (Doderlein), 1902. 

I include under this name two small specimens from Station 
333 (Regd. no. ZEV 2~35). 

The larger of these has a disc measuring 12· 5 mm. in diameter, 
the smaller is clinging to the larger specimen and its disc mea
sures S·8 mm. 

The skin of the disc is very nearly transparent, and contains 
numerous small granules, which are also present on the upper 
surface of the radial shields. The upper surfaces of the arms also 
are finely granular. 

The apertures of the genital bursae, though relatively smaller 
than those of A. laevigatum, are comparatively larger than in t~e 
example of A. sagaminum which is figured by Doderlein (5). They 
measure 2 mm. in the larger and o·g mm. in the smaller specimen. 
But it may well be that the relative_ sizes of- these apertures and 
the disc woul,d be subject to alteration during growth up to the 
attainment pf maturity. These are both young specimens. and 
their discs are small, so that the basal end of each arm is quite 
free from the disc: in a dorsal view nf the larger specimen two 
arm segments, and of the smaller four arm segments, are visible 
beyond the disc margin and before the occurrence of the first 
bifurcation of the arms. 

Astrocladus dofleini t D5derlein, IgIO. 

{-PI. xiii, fig. I.) 

One specimen (Regd. no. ZEV 5~33) from Station 467, at a 
depth of between 42 and 75 fathoms, off the west coast of the 
south of India. This specimen, though the disc is complete, has 
all its arms fractured just beyond their first bifurcation. 

The d.isc, measuring from the end of a radial shield to the 
opposij:e inter-brachial margin, has a diameter of 28 mm.· The skin 
on the upper surface of the disc is opaque and finely granular, the 
shields being indicated by radiating ridges. Besides the fine gra
nulations there are tuberosities which are very regular in their 
arrangement. In the centre of the disc they form a cluster of small 
rOllnd tubercles of various sizes. In each inter-radial and inter
brachial depression many of these tubercles are rather larger than 
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those in the centre, and distinctly conical. On the radial shields 
these conical tuberosities attain their greatest development: there 
are three or four on each shield and they ate separated by intervals; 
at the outer end of each shield, except on one, are two large 
cones in contact at their bases. The outermost of these cones is 
the larger and measures 4 mm. in height. 

Each inter-brachial space forms a semicircular bight in the disc 
margin. The thick, but unsupported skin of this space is bounded 
above by fottr or five tuberosities, not d~stinct from those 
on the dorsum of the disc, and there may be a feeble indication 
of a few small tubercles under the skin of this region. At the 
sides of this space are the openings of the genital bursae. The 
skin of the space forms a valve-like flap which closes the upper 
and outer ends of these openings, reducing the aperture to a curved 
slit, but leaves a wider piriform opening below. The length of 
the bursal slit is 4 mm. 

The madreporite does not project into the soft inter-brachial 

b c 
FIG. 2.-Girdle and tentacle hooks of A strocladus dofleini, x 200. 

area, but is wholly situated on the firm skeleton of the under side 
of the disc. It forms an almost circular area, about 1"2 mm. in 
diameter, and is slightly concav<!. . 

The skin on the under side of the disc is also thick and 
finely granular. 

The teeth and mouth papillae are spiniform but not so slender 
as in the genus A strodendrun't. The arms divide at the disc margin, 
the primary divisions being equally well developed. Each primary 
division begins to branch at a distance of 10 rom. from the disc, 
and the branching is unequal as in Astrocladus exiguus (Lamarck). 

The dorsum of the arms is beset with tuberosities, like those 
on the disc; there are generally two on each segment. At the 
proximal part of the arm they form blunt cones, on bases measur
ing I mm. or more. These tuberosities, diminishing in size, can 
oe traced beyond the ninth division of each arm. 

Tentacle papillae begin at the second bifurcation of the arlns, 
and form three rough rounded knobs close together. In the Inore 
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distal parts of the arms there are two tentacle papillae close to each 
tentacle. Text-fig. 2 C shows a tentacle hook from the thinner part 
ot the arm. A girdle hook is sho\vn in text-fig. 2 a-b. 

It is one of my misfortunes that I have only been able t6 com
pare this specimen with one other member of this genus, namely 
with A. exiguus (Lamarck)=G. cornutus, Koehler (3). From this 
it differs in having more than one conical tuberosity on each 
radial shield. From A. euryale (Retzius), it differs in haviJ.l.g 
numerous tuberosities i1;l the inter-brachial regions on the dorsum 
of the disc.1 

The specimen examined shows points of resemblance to A. 
ludwigi (Doderlein) (4). Both have well developed tuberosities on 
the radial shields. A. ludwigi, however, differs in having no. 
tuberosities on the arms and having its madreporite projecting 
into the soft inter-brachial area. But for these differences (which 
might not obtain in an example of A.l~tdwigi which measured 
more than 7 mm. in the diameter of the disc) I feel inclined te 
include this specimep in that species. But it agrees sufficiently 
well \\~ith that variety of A. dofie-ini, Doderlein, which has conical 
tuberosities. It shows a general resemblance to the example 
Doderlein figures in his revie\v of Japanese Ophi uroids (5, plate 
4, fig. 4), but has the tuberosities on the disc much more 
prominent. 

Trichaster eleganst Ludwig, 1878. 

(PI. xiii, figs. 3-4.) 

This species (Regd. no. ZEV 54
7
80), founded on a single speci

men from the Bay of Bengal, has apparently not been met with 
since Ludwig (2) published his description. Doderlein (5) has 
concluded that Ludwig's specimen was but a young example of 
T palmiferus (Lamarck). For these two reasons it may be well 
to give a short description of a specimen recently obtained by the 
R.I.M.S. "Investigator" in the neighbourhood of the Mergui 
Archipelago (Station No. 533. Lat. 12°55'50" N., Long. 96°51' 50" 
E.). 

This example is considerably larger than the one described by 
Ludwig, its linear measurements being nearly twice as great. 
It was living on a sandy bottom at S8 fathonls depth, and its 
general colour was a sandy grey on the upper and almost white
on the lower surface. The centre of the disc, however, was of a 
very dark olive green, and this same colour extended as a band to 
each inter~brachial margin of the disc, and also in the same man
ner along the dorsem of each arm. On the arms the intensity of 
the colour gradually diminished through brown into -the general 
grey colour, so that after the first bifurcation, the dark streak 
was hardly noticeable. 

1 The only figure of this species with which I have been able to compare the 
specimen is that given by L. Agassiz (J) under the name of Gorgonocephalus ve,.,.u
eosus. 
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The upper surface of the q.isc was even, and not elevated 
above the level of the upper surface of the arms: since its immep
sion in spirit the soft parts have somewhat collapsed in the centre 
(as can be seen in plate xiii, fig. 4), and the radial shields of the 
disc, and the lateral arm plates also, are now clearly distinguishable 

I have been able to compare this specimen with an example 
of T palmilerus (Lam.) (Regd. no. ZEV 5~1) presented to the 
Museum many years ago by Dr. Hungerford, who obtained it in 
Hong Kong. . 

The following features serve to distinguish the two 
species :-

(1) In comparison with the size of the disc, the inter-brachial 
spaces in T elegans are much wider than in T palmiferus; 
or, in other words, the arms at their bases are narrower. 

(2) The arms of T elegans are much more slender: not only 

FIG. 3. 

Trichaster elegans, x 107. Trichaster palmiferus, x 107. 

are they relatively narrow at their bases, but at the 
first bifurcation their breadth has diminished to less than 
one fourth part, while in T palmiferus the breadth at 
this point is one third of the breadth at the base of the 
arms. 

(3) The apertures of the genital bursae are much more widely 
separated in T elegans. In the specimen of T palmi
ferus from Hong Kong, the two apertures in each 
inter-brachial space practically unite to form one and 
the surface that should intervene is drawn in, and 
forms an almost linear septum. This difference, which 
is illustrated in plate xiii, figs. 2 and 3, is the conse
quence of the reduced size of the inter-brachial space. 

(4) The radial shields on the disc, at their outer end, and the 
lateral arm plates, at their upper ends, are only slightly 
expanded: the latter nowhere form conical elevations. 
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(5) The upper ends of the lateral plates on opposite sides of an 
arm are not closely approximated, so that, in T elegans, 
there is a wide dorsal surface (or shallow ·furrow in a 
r;pirit specimen) on the upper surface of the arms. In 
other words, the arm is more quadrangular in section, 
while in T palmiferus, the approximation of the upper 
enc.s of these plates makes the arm almost triangular 
in section. (This point of difference only refers to the 
proximal part of the arm-in the more distal parts the 
arm remains flat below, while the dorsum and sides 
form a continuous curve.) 

(6) The talons borne on the tentacle papillae (text-fig. 3) show 
no great difference. Those of T palmiferus generally 
show a fluted appearance, and the outlines of the con
vex surface are different. 

I have been able to count six bifurcations of an arm in this 
example. 

Though I do not think that the actual number of segments in 
an arm and its -branches are of any particular importance, for they 
vary in different arms of the same specimen,. yet I have included 
some facts Goncerning them in the following table of measure
ments, for comparison with other tables giving these particulars 
in the case of T palmif.erus. 

Diameter of disc 
Vertical diameter of the b~rsal aperture 

28 mm. 
2 mm. 

2-5 mm. In terval between a pair of bursal apertures 

Arms:-

At base 
At 20th segment 
At 40th segment 

Bre~dth. 

13 mm. 
6-7 mm. 
4·omm. 

Height. 
. 10 mm .. 

7 mm. 
3"5 mm. 

No. of 
Length. segments. 

From base to 1st bifurcation .. go to 112 mm. • 39 to 52 
From 1st to 2nd " 16 to 30 mm. _. 17 to 26 
From 2nd to 3rd " IS to 17 mm. about 18 
From 3rd to 4th" 14 to 17 mm. about 16 

Beyond the 4th bifurcation I have not unravelled the fine 
branches to"take measurements_ 

I. Agassiz, L. 

2. Ludwig, H. 
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EXPLANATION OF PLATE XIII. 

FIG. I .-A strocladus dofleini, Doderlein. 
Upper surface of disc. 

" 2.-Trichaster palmiferus (Lamarck). 
Lateral view of an inter-brachial space, X rt. 

" 3.-Trichaster el~gans, Ludwig. 
Lateral view of an inter-brachial space, )( 2. 

" 4.-Trichaster elegans, Ludwig. 
Entire animal: dorsal view, X 1. 



Reo: Ind. Mus., Vol.:IX., 1913. 'Plate Xlll. 
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XIV THE INDIAN BARNACLES OF THE 
SUB G E NUS seA L PEL L U M. 

By N. ANNANDALE, D.Se., F.A.S.B., Superintendent 0/ the Indian 
Museum. 

In a former paper 1 I have discussed the subdivision of the 
genus Scalpellum and reviewed the indigenous species assigned to 
the subgenus Smiliu1n. At present I propose to consider the 
remaining Indian species of the genus, that is to say those which fall 
into Hoek's 2. divisions Areosealpellum and III esosealpellum or into 
the subgenera recognized by Pilsbry 3 under the names Areosealpel
tum and Sealpellum. It seems to nle unnecessary to assign to these 
species more than sUbgeneric rank and I therefore include all 
under the common designation Sealpellum (s.s~) or subgenus Seal
pellum. 

To this subgenus I2 Indian species are here attributed, one of 
them not having as yet been described. This and three others are 
only known from the seas of British India; four are known from 
the Malay Archipelago (one of them also from the western part of 
the Indian Ocean) and one from the Mid-Pacific; one is found in 
the deeper parts of the western Pacific and the southern Atlantic 
as well as those of the Indian Ocean; one is identical with a 
species described from the northern Atlantic off the American 
coast, and one has an extended distribution in both the Atlantic 
and the Indian Oceans. All are deep-sea forms only found, at 
any rate in tropical waters, at depths greater than one hundred 
fathoms. It is possible that the Sealpellum-fauna of the seas of 
British India will ultimately be proved capable of division into 
three geographical groups, of which one has a very restricted range 1 

one is distributed in the deeper parts of the Indian and the western 
Pacific Oceans, while the third is scattered in the Indian and 
Atlantic Oceans at great or considerable depths. Most of the species 
are, however, as yet known from but few specimens and it is there
fore not surprising that the distribution often seems to be extra
ordinarily discontinuous. This fact also ·makes it impossible to be 
dogmatic as regards specific limits, for variation is great in some 
species that are well known. 

The following list gives the names of the species as yet recorded 
from the Bay of Bengal and the Arabian Sea, and also a general 
statement as to the known range of each :-

1 Rec. Ind. Mus. V, p. 145, 1910. 
t Siboga-Exped., MOll. XXXla, p. 58, 1907. 
8 P,oc. Acad. Nat. Sci. Philadelphia, p. 104, 1908. 
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I. Scalpellum alcockianum, Annandale. 
Off Ceylon: 859-880 fathoms. 

2. S. velutinum, Hoek. 

[VOL. IX, 

Indian and Atlantic Oceans: 35 to over 1200 fathoms. 
3. s. trapezoideum, Hoek. 

Off Ceylon and in the Malay Archipelago: 590 to I508 
c fathoms. 

4. s. paci/icum, Pilsbry. 
Arabian Sea and seas of Hawaii: 222 to I299 fathoms. 

5. s. novae-zelandiae J Hoek. 
Pacific, Indian and Atlantic Oceans: 490 to I520 

fathoms. 
6. S. wood11'tasoni, Annandale. 

Arabian Sea: 890 fathoms. 
7. S. albatrossianum, Pilsbry. 

N. Atlantic and B. of Bengal: I997 and 2045 fathoms. 
8. S. gruvelii, Annandale. 

Indian Ocean: 434 to 1.200 fathoms. 
9. S. curiosum, Hoek. 

Off C. Comorin and in the Malay Archipelago: 269 to 
595 fathoms. 

10. ~. lambda, Annandale. 
B. of Bengal: 643 fathoms. 

II. S. longius, sp. nov. 
Off Andaman Is.: 130-250 fathoms. 

12. S. laccadivicum, Annandale. 
Arabian and Laccadive Seas and in the l\lalay Archi

pelago: 434 to 1154 fathoms. 

KEY TO THE INDIAN SPECIES o~ SCALPELLUM (S.S.). 

I. Umbo of carina apical; the whole valve simply 
arched. 

A. Capitulum with paired valves relatively small 
(though almost complete), widely separated and 
almost entirely concealed by an opaque mem-
brane; margins of tergum not excavated s. alcockianum. p. 229. 

B. Paired valves relatively large, always in contact 
or almost so at certain points; membrane 
never opaque 

I. Carinal latera meeting behind below the base of 
the carina. 

a. Carinal latera very prominent, projecting out
wards as well as backwards; valves of 
lower whorl imbricate. S. velutinum, p. 229. 

b. Carinallatera moderately prominent, project-
c ing backwards but not outwards; all 

valves adjacent .. •. s. trapezoideum, p. 230 • 
2. Carinal latera meeting behind over the base of 

the carina. 
a. Posterior basal part of carinal latera with 

strong radiating ridges S. pacificum, p. 230. 
b. Posterior basal part .of carinallatera smooth S. novae-zelaniiae, p. 231. 

II. Umbo of carina forming a distinct projection on the 
dorsum of the valve, never apical. 

A. Valves stout, complete, conspicuously striated. 
I. Inframedian latus pointed above, moniliform S. woodmasoni, p. 232 
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2. Inframedian latus truncated above, not tnonili·· 
form .. .. S. albatrossianum, p. 232. 

B. Valves delicate, almost smooth, often incomplete. 
I. Umbo of carina widely separated from apex of 

valve. 
a. Carinallatera projecting far beyond dorsum of 

carina .. S. gruvelii, p. 232. 
b. Carinal latera barely projecting beyond dor-

sum of carina .. S. curiost£m, p. 233. 
2. Umbo of carina subapical. 

a' Occludent latus much wider than high at its 
inner end .. S. laccadivicum, p. 235. 

b. Occ1udent latus as high as wide in lateral 
view. 

a. Posterior basal part of carinallatera smooth, 
meeting over base of carina .• S. lambda, p. 234. 

8. Posterior basal part of carinallatera irregu-
larly corrugated, meeting below base of 
carina .. S. longius, p. 234. 

1. Scalpellum alcockianum, Annandale. 

Ann. Mag. Nat. Hist. (7) XVII, p. 392 (I906); Ill. Zool. C In
vestigator " Crust. Ent., pI. I, fig. 2; pI. II, figs. 2, 2a, 2b 
(I907)· 

In my original description of this species I failed to notice 
the rostruln, which is concealed by the membrane and by the 
band-like rostral latera. It is a small transverse hexagonal plate 
pointed at either end and with the upper and lower margins 
elongate and parallel. The labrum is prominent and bullate. 

The types are from C Investigator' station 277 to the S. of 
Ceylon: 5°48'I5" N., 80°56' E.; 859 to 880 fathoms. 

S. aleockianum is related to the N. Atlantic S. giganteum, 
Gruvel, several of the peculiar features of which it possesses in an 
exaggerated degree. Varieties may be expected to occur in which 
the valves occupy a much greater part of the capitular area than 
in the typical form, if we nlay judge frOIU the analogy'of S. stearnsi 
Pilsbry, a somewhat similar l\falaysian species. The great length 
of the anal appendages is a noteworthy character, but the exact 
length and the number of segments of these structures is variable 
within wide limits. 

Type No. 2~~3 Crust. Ind. Mus. 

2. Scalpellum velutinum, I-Ioek. 

ScalpeUum velutinum, Hoek. ' Challenger' Zool. Rep. VIII (Cirri
pedia), p. 96, pIs. IV, figs. ro, II, and IX, figs. 7, 8, 9 
(r883); Pilsbry, U. S. Nat. 111 tts. Bull. 6o, p. 26, pI. III, 
figs. 2, 3 (1907); Annandale, Ill. Zool. 'Investigator,' 
Crust. Ent., pI. IV, fig. 7 (-1908); Ann. Mag. Nat. Hist. (8) 
VII, p. 588 (1911). 

Scalpellum eximiu1n, Hoek, Ope cit., p. 100, pIs. IV, figs. 6, 7, 
and IX, figs. ~o, 10* (1883). 

Sealpellum sordidum, Aurivillius, Bull. Soc. Zool. France XXIII, 
p. 190 (18g8). 
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Scalpellum alatum, Gruvel, Rep. 'Travailleur' et ' Talisman,' 
Cirrhipedes, p. 57 (1902). 

Specimens from 'Investigator' station 232: 7°17'30" N., 760 
54'30" E. l430 fathoms) and others from Indian seas labelled "simply 
'( deep sea" agree in every respect with exam pIes from off the 
south-west of Ireland that I have recently examined. 

1'he spines on the degenerate male (see Hoek's fig. 10* on 
plate IX in the first part of his ( Challenger' report) have a very 
characteristic form, but the whole specimen of that sex figured 
under the name S. eximiuJn on the same plate was certainly 
distorted. 

S. velutinum is one of the most widely distributed of the deep
sea Cirripedia. It occurs on both sides of the N. Atlantic and off 
Tristan d' Acunha; t4ere are specimens in the British Museum 
taken from a cable lying in 1200 fathoms in I04at. 12°20' N., Long. 
52°30' E. 

The bathymetric range is from 35 to over 1200 fathoms. As 
Pilsbry points out, the species is closely related to S. jormae, 
Alessandri, of the Italian Miocene. 

Type in the .British Museum. 

3. Scalpellum trapezoideum t Hoek. 

Scalpellum trapezoideu1n, Hoek, Siboga-Expeditie, Mon. XXXla 
(Cirripedia Pedunculata), p. 102, pI. VIII, fig. 6 (I90 7); 
Annandale, Ill. Zool. 'Investigator,' Crust. Ent., pI. IV, 
fig. 9 (-1908). 

?Scalpellunl truncatum" Annandale in Herdman's Peart Oyster 
Fisheries (Roy. Soc. I 4 0nd.), part V Suppl. XXXI, p. 142 

(1906). 
A specimen, dredged by the (Investigator' at station 3I 7 

from 590 fathoms in the Gulf of Manaar (7°4' N .. , 79°32' ~.) agrees 
with Hoek's description and figures. It was identified by me as 
(?) Scalpellum truncatu"~, Hoek, in Professor Herdman's report on 
the Ceylon Pearl Fisheries, but clearly belongs to the species to 
which it is assigned in the 'Investigator' Illustrations. It is 
attached to a piece of coal. 

The species was originally described from Lat. 6°30' S., Long. 
12°55' E. and from a depth of 2796 m. (= 1508 fathoms). . 

Type in the Amsterdam Museum. 

4· Scalpel1um pacificum, Pilsbry. 

Scalpelhem pacificum, Pilsbry, Bull. Bur. Fish. U.S.A. No. 617, 
p. I82, pI. IV, figs. 3, 4 (1907). 

Scalpellum tenue, Annandale (nee Hoek), Herdman's Pearl 
Oyster Fisheries, V, p. 142 (I906). 

Cirri colourless, moderate. The anterior ramus of the first 
cirrus flattened and expanded, especially in the 4th, 5th, and 6th 
segments; the last (9th ) segment much narrower than the others, 
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bearing numerous stout bristles; posterior ramus slender, slight4r 
longer than anterior ramus. 

Mouth-parts moderate. Mandible wide, with four subequai 
teeth of moderate size; the first widely separated from the others; 
the fourth (il1ner angle) pointed. The second maxilla moderately 
wide; its cutting edge nearly straight but bearing a very narrow 
incisure separated from the outer edge by three large and one 
small bristle; the stoutest of these bristles not much larger than 
those on the edge within the incisure. 

Anal cirri short, cylindrical, slender, with 5 segments, of 
which the basal (1st) is much the longest; 2nd and 5th segments 
subequal, shorter than 3rd and 4th; four long subequal bristles 
at apex; one long and one moderate bristle at apex of 4t4 seg
ment posteriorly; at least two shorter bristles in same position on 
the 3rd segment~ 

Penis absent. 
Type in the U.S. Nat. l\Ius. 
Distribution. C Investigator' stations 299 and 268: Arabian 

Sea, 23°43' N., 58°51'3°" E.; 1299 fathoms, and south of Cape 
Comorin, 7°36' N., 78°5' E".; 556-589 fathoms; Hawaiian seas; 
315 and 222 to 498 fathoms (' Albatross '). 

S. pacificum is allied to S. novae-zelandiae, Hoek, from which 
it may be distinguished by its stouter and more closely set valves, 
by the greater breadth of the rostral latus and especially by the 
formation of the posterior basal part of the carinal latera. Its 
closest ally, however, is probably S. albatrossianun~, Pilsbry, 
although the two species fall technically into different subdivisions 
of the subgenus in the system here provisionally adopted. 

5. Scalpellupt novae-zelandiaet Hoek. 

Hoek, , Challenger' Zool. Rep. VIII (Cirripedia), p. 124, pI. V, 
figs. 7, 8 (1883); Gruvel, Rep. C TravaiUeur' et C Talis
man,' Cirrhipedes, p. 54, pI. II, figs. 12, 13, IS (1902) ; 
Annandale, Ill. Zool. 'I nvestigator,' Crust. Ent., pl. V, 
fig. 7 (1908). 

Two Indian specimens are in our collection obtained by the 
(Investigator', one from the Andaman Sea (490 fathoms) and one 
from Lat. 6°18' N., Long. 90°40' E. (1520 fathoms). They agree 
fairly well with Hoek's original figure, but vary in certain charac
ters, notably in the exact form of the valves of the lower whorl. 
In one the inframedian latus is shaped like an hourglass; and 
in the other it is barely constricted at all. 

Scalpellum novae-zelandiae was originally obtained off New 
Zealand by the' Challenger' in 700 fathoms. The 'Travailleur' 
took three specimens in Lat. 38°8' N., Long. 12°3' E. in between 
1314 and 1370 fathoms. The species, everywhere scarce, has thus 
an even wider known range than S. velutinum, occurring in the 
Pacific, Indian and Atlantic Oceans. 

Type in the British Museum. 
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6. Sealpellum woodmasoni, Annandale. 

Ann. Mag. Nat. Hist. (7) XVII, p. 39 (1906); Ill. Zool. 'In
~'estigator,' Crust. Ent., pI. I, fig. 7 (190 7)· 

Only the type-specimen is known. It is from' Investigator' 
station 183 in the Arabian Sea: Lat. 23°8'22" N., Long. 65° 49'45/1 
E.; 890 fathoms. 

Type No. IT~4 Crust. Ind. Mus. 

7. Sealpellum albatrossianum, Pilsbry. 

Pilsbry, U. S. Nat. Mus. Bull. 60, p. 54, fig. 19 (1907); An
nandale, Ill. Z ool. ' Investigator,' Crust. Ent., pI. III, fig. 
10 (1908). 

Only two specimens of this species are known; the type, 
which was taken in the N. Atlantic off Cape Hatteras in 2045 
fathoms by the' Albatross', and one taken by the C Investigator' 
in 1997 fathoms at station 110 in the Bay of Bengal: Lat. 9°34' 
N., Long. 85°43'15/1 E. 

So far as I can judge from Pilsbry's figure, there is hardly any 
difference between the specimens, but he says that the carinal 
umbo is apical, while I class it as sUbapical. In the Indian speci
men this umbo, as Pilsbry says was the case with the American one, 
is in contact with the terga and, therefore, appears to be terminal. 
There is, however, a short continuation of the valve hidden 
between the terga. The species is closely related to S. woodmasoni, 
from which it may be distinguished by its broader scutum and' 
hourglass-shaped inframedian latus. 

The cirri and mouth-parts closely r~semble those of S. pacifi
cum, but the anterior ramus of the first cirrus is relatively broader, 
the outer tooth of the mandible is relatively larger and the two 
inner teeth of the appendage lie closer together. The anal ap
pendages of the two species are also closely similar, but those of 
S. albatrossianum bear a larger bunch of bristles at the apex. In 
spite of the fact that S. pacificum falls into a different section of 
the sub-genus technically, I see no difficulty in believing it to be 
closely allied to S. albatrossianum. 

The figure' in the 'Investigator' Illustrations was prepared 
from the Indian specimen, before it was realised that the species 
was identical with the American one. 

Type in the U. S. Nat. Mus. 

8. Seal pellum gruvelii, Annandale. 

Scalpellum gruvelii and var. quadratum, Annandale, Ann. 
Mag. Nat. Hist. (7) XVII, p. 390 (1906); Ill. Zool. 
, In vestig ator,' Crust. En t., pI. I, :fig. I; pI. II, figs. I, I a 
and 3 (19°7); Herdlnan's Rep. Pearl Oyster Fisheries, V J 
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p. 141 , fig 4 (1906); Stewart, Mem. Ind. Mus. III, p. 33, 
pI. VII, fig. 5 (male); 191 r. 

Sealpellum ehitinosum, Hoek, Sib.-Exp., Mon. XXXla, p. 73, 
pI. VII, fig. 4 (1907). 

This is a variable species, like all those in which the valves are 
sometimes incomplete; the" c'omplete" form, if it exists, is un
known. Pilsbry's S. imperfeetum 1 and S. sanetaebarbarae 1 are very 
closely allied and may be only varieties or local races. I have seen 
a specimen of the former. S. ehitinosum, Hoek, is certainly identi
cal. The exact position of the carinal umbo is one of the variable 
characters. 

Stewart (op. cit. supra) has given a detailed and excellent 
account of the male and of the later development of both sexes. 

Sealpellum gruvelii has been taken by the 'Investigator' at 
the following stations:-

Sta. 249: Laccadive Sea, 7° N., 76°36'15" E.; 1022 fathoms 
(Types). 

" 276 : Laccadive Sea, 7°rr' N., 76°35'30" E.; 1006 
fathoms. 

" 277: S. of Ceylon, 5°48'15" N., 80°56' E.; 859-880 
fathoms. 

" 306 : Laccadive Sea, 9°20' N., 75°24' E.; 930 fathoms. 

There are specimens in the British Museum from a cable laid 
at 1200 fathoms in the Indian Ocean in Lat. 14°20' N., Long. 52° 
30' E. They were accompanied by Sealpellum velutinum and S. 
(Smilium) acutum, Hoek. S. ehitinosum was taken off Sumbawa 
and the Kei Is. in the Malay Archipelago in 794 and 1788 m. 
(=434 and 977 fathoms). S. imperfeetum is from the N. Atlantic 
and S. sanctaebarbarae froth off the coast of California. The type 
of the former was attached to a specitnen of S. velutinum. It was 
taken in 78 I fathoms and others of the same form were taken in 
852 and 1230 fathoms. S. sanetaebarbarae was dredged from 414 
and 603 fathoms. 

3~38 Type No. 10 Crust. Ind. Mus. 

9. Seal pellum curiosum t Hoek. 

Sealpellum euriosum, Hoek, Sib.-Exp., Mon. XXXIa, p. 79, pI. 
VIi, figs 8, 8a, 8b (1907); Annandale, Ill. Zool. C Investi
gator,' Crust. Ent., pI. IV, fig. 8 (1908); 

Sealpellum 1'aponicum, ide (nee Hoek), Herdman's Pearl 
Oyster Fisheries, V, p. I4I (I906). 

A specimen dredged by the' Investigator' at station 268 (S. 
of Cape Comorin, Lat. 7°36' N., Long. 78°5' ~.) in between 556 

1 U. S. Nat. Mus. Bull. 60, pp. 7S and 77, figs. 30 and 31 (1907). 
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and 595 fathoms, only differs from Hoek's figure in having the 
capitulum a little broader, the carina more strongly arched, the 
valves of the lower whorl more incomplete and the peduncular 
plates brC:Jader. In these cc incomplete" species great variation 
must be expected, and without further material I hesitate to 
regard the Indian form as distinct. 

Type in 'the Amsterdam Museum. 

10. Scalpellum lambda, i\nnandale. 

Rec. Ind. Mus. V, p. 115 (1910). 

Type No. 5~~3 Crust. Ind. Mus., from 'Investigator' station 
372: 13°54'15" N., 94°2'15" E.; 643 fathoms. 

II. Scalpellum longius t Spa nov. 

CaPitulun~ narrowly ovoid, more than twice as high as broad, 
bearing 13 (or 14) thin, smooth, translucent white valves, which 
cover its surface almost completely; external membrane thin, 
colourless} transparent, smooth. 

Carina regularly and moderately curved; umbo subapical; 
sides moderately broad, distinctly concave; dorsum concave, with 
well-defined lateral borders; apex of valve far removed from apex 
of capitUlum. 

T ergu'Wt very large, triangular, extending for about t of its 
length above the apex of the carina, sharply pointed and some
what retroverted at the upper end; occludent margin convex; 
lower margin' straight, sloping upwards and outwards from the 
carina; carinal margin straight, much the longest of the three, 
slopin.g upwards and outwards along the carina, with a distinct 
tooth just above the carinal apex and drstinctly sinuous beyond it. 

Scutum smaller than tergum, irregularly triangular; apex 
retroverted from occludent edge of capitulum, sharply pointed; 
occludent margin as a whole convex, vertical; tergal margin short, 
markedly concave, with a prominent tooth at either extremity; 
i~ner margin almost as long as occludent margin, very strongly 
SInuous. 

Median (upper) latus having the form of an oblique isosceles 
triangle with each basal angle broadly, obliquely, equally truncat
ed, in such a way that the whole outline is pentagonal; tergal and 
scutal margins equal, the latter slightly concave, the former slight
ly convex; carinal and lower matgins equal, straight; suture with 
carinal latlls longer than either, straight, slanting. 

Carinal latus quadrilateral, high but narrow, by no means 
prominent behind; inner and outer margins straight, vertical 
subparallel; upper margin much shorter, straight, sloping down
wards from carina; lower Inargin straight, 'sloping down\vards from 
inframedian latus; posterior basal part meeting its fellow below 
t,he base of the carina and forming a short vertical suture with it, 
irregularly triangular, corrugated. 
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I n/ramedian latus high, moderately narrow, pointed below, 
angular above, where it is nearly as wide as the carinallatus. 

Rostral latus triangular, pointed below at the aperture, by no 
means prominent. 

Rostrum minute, almost entirely concealed; possibly some
times absent. 

Peduncle cylindrical, much shorter than capitulum, covered 
with prominent, transverse, alternating scales closely compacted. 

I have dissected out the appendages of a specimen but can 
find no difference in them likely to be constant from those of 
S. lambda, except in the following points :-the two rami of the 
first cirrus are equal (possibly a variable character) and the anal 
appendages consist of only 6 segments instead of about 8. 

The mandibles are perhaps abnormal; the three outer teeth 
are subequal and equidistant, but the inner angle is produced and 
forms a projecting portion of relatively large size and with nearly 
parallel but somewhat irregular edges; at its extremity it bears 
two teeth, of which the inner tooth is bent towards the outer one. 

Type No. 5~~3 Crust. Ind. Mus. 

Locality. Andamans; 130-250 fathoms. 
Males not observed. 

~easurements:--

Height 
Breadth 

CapitUlum. 
8'5 mm. 
4'0 " 

Peduncle. 
1'5 mm. 
1"5 " 

Possibly Scalpellutn longius as, here described is merely a com
plete form of S. lambda, but the structure and position of the 
posterior basal parts of the carinallatera of the two forms are very 
different; in S. lambda these meet over the base of the carina 
and have the shape of regular isosceles triangles in contact for the 
whole of their bases, and their surface is smooth. Unless or until 
intermediate specimens are obtained, the two must, therefore, 
be regarded as specifically distinct. The greater relative height of 
the capitulunl is quite probably an inconstant feature. 

S. longius will be figured, with S. lambda, in an account of the 
Indian species of the-families Scalpellidae (=Pollicipedidae, Inihi, 
1909 1) and Iblidae which is now in the course of preparation but 
will not be ready for pUblication for some little time. 

12. Scalpellum laccadivicum, Annandale. 

Scalpellum laccadivicum and var. invesrigatoris, Annandale, 
Ann. Mag. Nat. Hist. (7) XVII, p. 393 (1906); Ill. 
Zoot. ' Investigator,' Crust. Ent., pI. I, figs. 3,4 (1907). 

Scalpellum subflavum, id., ibid., p. 397 (1906) and pI. I, fig. 6 
(I907)· 

1 " An account of the Indian Cirripedia Pedunculata, Part. I.-Family Lepadi
dae (sensu stricto)," M em. Ind. Mus. II, p. 63 (19°7). 
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Scalpellum polymorphum, Hoek, Sib.-Exp., Mon. XXXIa, 
p. 80, pI. VII, figs. 9.11 (1907). 

I have now no doubt that all the forms mentioned in the ~bove 
synonomy represent a single very variable species, the valves of 
which may be practically complete, or very incomplete indeed, or 
exhibit various intermediate stages. Some specimens of my 
S. subflavum are identical with Hoek's figure of his S. polymorphum 
form C, while the types of s. laccadivicum and its variety investi
gatoris are somewhat less complete as regards the valves of the 
upper whorl than any of the specimens obtained by the ' Siboga.' 
Their capitulum is also broader, but there is considerable variation 
in this respect, as there is also in the length of the peduncle. My 
description of the appendages, drawn up at a time at which I had 
little experience, was incorrect in several particulars. They agree 
well with those described by Hoek, allowance being made for the 
very considerable individual variation that certainly exists. The 
rostrum is rudimentary or absent. 

Scalpellum laccadivicum has been taken by the' Investigator' 
at the following stations :-

Sat. 297: Gulf of Oman, 25°11' 30 N., 57°r5' E.; 689-700 
fathoms. 

)' 2g8: Arabian Sea, 23°48' 30" N., 58°33' 45" E.; 337-398 
fathoms. 

" 317: W of Ceylon, 7°4' N., 79°32' E.; 590 fathoms 
(Types). 

" 3I9: Laccadive Sea, 12°2' N., 73°46' E.: 1I54 fathoms. 
)) 358 : Arabian Sea, 15°55' 30" N., 52°38' 30" E.; 585 

fathoms. 
At station 319 only the typical form and the form investigatoris 
were obtained; at all the others, and also at an unrecorded point 
in the Andaman Sea (173 fathoms), only the form subflavum. The 
, Siboga' specimens w~re taken off the Kei Is. and' off Sumbawa 
in 397 m. ( = 220 fathoms). . 

Type No. 5040 Crust. Ind. Mus. 
10 



xv NOTES ON FRESHWATER SPONGES 

By N. ANNANDALE, D.Sc., F.A.S.B., Superintendent, Indian 
Museum. 

No. XV.-SPONGES FROM SHELLS OF THE GENUS Aetheria. 

The curious shells of the genus Aetheria ( " Fresh water Oys
ters," as Reeve has aptly called them) offer on their roughened 
and often corrugated surface a favourable nidus for the growth of 
sponges, while the fact that, like the true oysters (Ostrea), they 
are firmly fixed by the lower valve to solid bodies, renders them 
still more suitable in this respect. The genus is confined to tropi
cal Africa and is' represented in the collection of the Indian 
Museum by only two lots of shells, one of which is labelled as 
being from the Nile, while the other is of uncertain provenance. 
The former represents a form of A. caillaudi, Fer., the species to 
which the latter, which has been examined by Mr. H. B. Preston, 
also in all probability belongs. This species is found only in the 
basin of the Nile, from which the first of the two sponges here 
described certainly and the second probably, therefore, comes. 

At least one freshwater sponge (Corvospongilla loricata, Welt
ner) has already been described from a shell of Aetheria, and I 
have little doubt that others would be discovered in the same 
position if a careful examination were to be made of the shells of 
this genus already preserved in museums. 

The only Indian species of the family Aetheriidae (Mulleria 
dalyi, Smith) is found in the tributaries of the R. Kistna. It was 
originally described from Mysore and has recently been collected 
in the Western Ghats by Mr. F. H. Gravely. I have examined 
specimens from both localities, but, although the shells closely 
resemble those of A etheria in external characters, I can find on 
them no trace of either sponges or polyzoa. 

SpongiUa (Eunapius) aetheriae, sp. nov. 

Sponge.-Only the basal part of the sponge remains and even 
from it all but the gemmules and their dense cage of spicules has 
disappeared. It was, however, evidently an encrusting form. 

Skeleton.-All that remains of the skeleton is a dense but 
quite irregular network of macroscleres enclosing the gemmules. 
No trace of spicule fibres can be detected in it. 

Spicules.-The skeleton-spicules are smooth, slender, sharply 
pointed amphioxi, on an average about 0'296 mm. long by o'oI36 
mm. in greatest transverse diameter. Th~ gemmule-spicules 
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resemble them in every respect except that they are smaller and 
relatively more slender, their corresponding average measurements 
b~ing o· 136 mm. by 0·004 mm., and that they show a greater 
tendency to ,irregularity, a considerable proportion of them heing 
either somewhat sinuous as a whole or else bearing a globular 
swelling in the middle, or exhibiting both peculiarities. 

Gemmules.-, The gemmules form a pavement-layer which ad
heres to the shell by means of a basal membrane and of the cage 
of macroscleres in which they are included. Each has a single 
straight bottle-shaped vertical tubule in the middle of the upper 
surface, which is usually free to some extent from the investing 
macroscleres. The cellular pneumatic layer is thick and well deve
loped and its polygonal compartments are large and distinct. 
The gemmule-spicules form a single somewhat irregular layer which 
lies on and near the surface of the pneumatic layer; some spicules 
being entirely, others partially embedded in it, and some lying on 
the surface. 

Type.-No. Z. E. V 6034/7 Ind. Mus. (microscope-slide). 
H al;itat.-On shell of Aetheria caillaudi from the Nile. 
This sponge is an interesting one as it is intermediate between 

the widely distributed SpongiUa carieri of Asia, E. Europe, Mauritius 
and possibly tropical Africa and my own S. ambigua from S. Africa, 
re')embling the former in the shape of its gemmule-spicules ,and 
the latter in the structure of its gemmules. It is one of the very 
few Spongillidae that have smooth amphioxous microscleres. 

Together with the gemmules of S. aetheriae were others 
belonging to a species of Stratospongilla or Corvospongilla (more 
probably the latter) which the new species had evidently over
whelmed by its growth. These gemmules and their spicules re
semble those of C. burmanica (Kirk.), but I cannot find a single 
macrosclere or free microsclere other than those of S. aetheriae 
associated with them. It is evident that they represent neither 
C. loricata, W eitner, which was originally found on a shell of the 
same genus, nor C. scabrispiculis, which is described below. 

Statoblasts of Plumatella occur in considerable numbers on 
the shell on which the type of S. aetheriae were found, and also the 
remains of a Ctenostomatous polyzoon probably belonging to the 
genus Hislopia, which has not hitherto been recorded from Africa 
although it is vvidely distributed in Asia. 

Corvospongilla scabrispiculis, sp. nov. 

Sponge.-The external form, etc., of the sponge is unknown. 
It encrusted shells ot a mollusc of the genus A etherz"a and was 
apparently hard but friable and of a dark colour. A stout basal 
chitinous membrane is present. 

Skeleton.-The only part of the skeleton that can be described 
is the basal part. The structure of this is that of a stout network 
formed of spicules enclosed in a chitinous' membrane continuous 
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with the basal membrane, which also contains spicules in consider
able numbers. 

Spicules.-The macroscleres are small and moderately slender, 
varying greatly in size but not exceeding 0'147 mm~ X 0'0168 
mnl. Their ends are blunt and often more or less inflated. Their 
surface is covered uniformly. with minute rounded prominences, 
but they do not bear sharp outstanding spines. As a rule the 
main axis is curved, but never very strongly. 

The gemmule-spicules are very like those of the skeleton but 
smaller, and as a rule relatively less slender. They are never more 
than 0'0842 mm. long by 0'0126 mm. broad but vary greatly in 
size and proportions. Deformed spiCUles and irregular spheres a.re 
not uncommon among them. 

The only free spicules are the minute amphidiscs characteristic 

Spicules of Corvospongilla scabrispiculis, x 240. 

o "-::...) 

of the genus. Their shafts are very slender J either straight or 
curved and as a rule about 0'025 mm. long. The terminal spines 
are fairly short and less retroverted than in some species. 

Gemmules.-The gemmules, which are very numerous, form, 
together with the cages in which they are held, a regular pavement
layer and adhere firmly. Each is enclosed in a separate loculus 
which has a roof of spicules and membrane and a floor. formed of 
the basal membrane of the sponge. The walls and roof are com
posed of two layers of macrosc1eres lying parallel to the surface of 
the sponge ~nd crossing one another without protruding from the 
membrane. There is a circular aperture in the roof through which 
the foraminal tubule of the gemmule protrudes. Each gemmule 
has a thick chitinous outer coat in which its proper spicules are em
bedded borizontally and somewhat sparsely; it bears a single 
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straight, vertical tubule and is itself spherical or su bspherical and 
1rom 0·23 to 0'35 mm. in diameter. It is of a bright-golden colour 
when clean but with its cage appears of a dirty brown. The 
diameter of the cavity of each cage is about 0'5 mm. and tlfere is. 
no pneumatic substance between the walls and the gemmule. 

T'VPe.-No. Z.E.V 5504/7 Ind. Mus. . , 
Habitat.-Tropical Africa, probably the Nile basin. 
The new species differs from most of its congeners in having 

rough instead of smooth skeleton-spicules, and also in their small 
size. In these characters it agrees with C. 1nicramphidiscoides, 
Weltner,l from Central Africa; but the spicules of that species 
are of different shape and proportions and the macroscleres 
sometimes bear long spines, while amphioxi as well as amphidiscs 
occur free in the parenchyma. A noteworthy feature of C. scabri
sPiculis is the tendency displayed by both skeleton- and gemmule
spicules to be inflated at the extremities. A similar tendency 
occurs in some of the gemm ute-spicUles of the type-species of the 
genus, C. loricata (Weltner); 9. but I have not observed it displayed 
to anything like the same extent in the macroscleres of any species 
in which the macroscleres are smooth, although it occasionally 
occurs in a slighter degree. 

I "Siisswasserschwamme (Spongillidae)," in Wiss. Ergebn. Deutsch. Zentral
Afrika-Exp. 1907-1908, vol IV (Zool. ii), pp. 477-481, figs. I-II (1913). 

9. Kirkpatrick, Rec. Ind. M1tS., vol. II, pp. 97-99, pI. ix, fig. 9a (--1908). 



XVI PRELIlVIINARY NOTE ON A NEW 
GENUS OF ONYCHOPHORA FROM 
THE N.E. FRONTIER OF INDIA 

By STANLEY KEMP, Assistant Superintendent, Indian J..lfuseum. 

The discovery of a species of Peripatus in the Abor country 
during the military expedition of 1911-12 is of interest in that it is 
the first occasion on which a member of the group has been found 
within the limits of the Indian Empire. The form proves to 
belong to a genus and species hitherto undescribed and, inasmuch 
as some time must still elapse before the complete account can 
be published,! I have thought it advisable to give a brief prelim
inary account of its more important characters. 

The main features of the different geographical groups or 
genera of Onychophora have been clearly stated by the late Prof. 
Sedgwick,2' and in the preparation of this note I have followed the 
lines which he has adopted in his definitions. 

Typhloperipatus williamsoni, gen. et sp. nov. 

The species is blind and on external examination no trace of 
the eyes can be found The ocular lobe is well developed but is 
provided with a rudimentary nerve. A loosely compacted 
irregular and non·cellular structure found within the lobe appears 
to represent t~e remains of retinal rods, but no trace of any other 
visual structure remains. 

The legs vary in number from 19 to 20; in adult specimens 
there seem to be invariably 19 in the male and 20 in the female. 

The outer jaw is provided with two, less commonly with three 
minor teeth; the inner has three minor teeth and a series of eight 
or ten small denticles separated from the others by a short 
diastema. 

'the legs have four spinous pads and in the fourth and fifth 
pairs the nephridial openings are situated on the third pad. The 
feet bear two distal papillae, one anterior and one posterior. 

The genital opening, in both sexes, is situated between the 
legs of the penultimate pair. 

In the female the ovaries are fused, but there does not appear 
to be any communication between the oviducts. Receptacula 
ovorum do not appear to exist, but large receptacula seminis are 
present, each communicating with the oviduct by means of two 

1 A detailed description with figures will be published in Vol. V [ I [ of the 
Records of the Indian Museum. 

2 Sedgwick, Quart. Journ. Microsc. Sci., LII, p. 379 (1908). 
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du~ts. 'fhe ovary is exogenous. The"ova are large and heavily 
e:harged with yolk and measure from"ros to 2 mm. in their longest 
dillmeter. The uterine embryos are of all ages and do not possess 
a trophic v(.sicle. 

In the male the testes are tubular; the vesiculae seminales 
are of very large size and occupy the greater part of the body .. 
cavity between the tenth and thirteenth pairs of legs. The un
paired part of the vas deferens is of enormous length, reaching 
in one. specimen as far as the fifth leg, in another to the inter
space between the seventh and eighth pairs. The spermatophore 
is very long and is provided with a horny cap in front. The 
accessory glands of the male consist of convoluted tubes which 
open separately in front of the anus. Of crural glands there is a 
single pair in each of the legs preceding the genital opening. 

The skin pigment is slowly extracted by alcohol. Living 
specimens were dorsally of a deep raw umber brown colour with 
the ends of the antennae and the tips of some of the primary 
tubercles pale buff. Ventrally the animal was entirely pale. " 

The specimens were all found in the vicinity of Rotung, on 
the banks of the Dihang river, living under stones at altitudes 
varying from 1200-2500 feet. 



MISCELLANEA 

TUNICATA. 

SOME SALPS TAKEN BY R.I.M.S,S. "INVESTIGATOR" IN THE 
BAY OF BENGAL AND ANDAMAN SEA.-Hitherto, the Salpidae of 
Indian seas have not received much attention, but of late years 
owing to a more systematic use of the tow-net, and the introduction 
of a mid-water net on board the" Investigator," a foundation has 
been laid for future work. 

The following remarks are merely intended to record the 
presence of ce.rtain species in the Andaman Sea and Bay of Bengal. 
The species were all obtained during the months from October 
to April that comprise the survey seasons of successive years: 
the data are quite insufficient to give any idea of the distribution 
or relative abundance of each species, 

I. Cyclosalpa bakeri, Ritter J 1905. 

Of this I have only found one specinlen of the solitary 
generation, obtained in a surface tow-net near Preparis North 
Channel (15°2S'N., 93°45'E.) on I6th November, I909. 

This is a small example measuring only 5'4 mm. It agrees 
very closely with Ritter's description (Pub!. Univ. Calif., vol. 2) 
having muscle C and all the body muscles 1 interrupted dorsally. 
'But the" lateral organs" number only four on each side, there 
being none between muscles I and 2. Muscle 6 also does not seem 
to be continued into a longitudinal band near the mid-dorsal line. 
In all other characters, such as the ventral inclination of the 
anterior end, the structure of the brain, hypophysis and viscera, 
the arrangement of the muscles at the branchial and atrial orifices, 
it exactly agrees with Ritter's description. It is evidently quite 
a young specimen, still possessing placenta and elaeoblast. 

2. Salpa tus£tormis, Cuvier. 

A few examples of the aggregate generation, all of the typical 
variety, were obtained at the same locality as the. previous 
specimen. 

3. Salpa cylindrica, Cuvier. 

Both. the solitary and aggregate generations are extremely 
common in the neighbourhood of the Mergui Archipelago. They 

---- ------ -----------
1 In the lettering and numbering of the particular muscles I have followed 

the designations given by Dr. Ihle in Das Tisf'reich, May, 1912 
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were also obtained in the northern part of the .l\.ndaman Sea in 
I897-98. The shape of the test of the solitary form has been 
nbted by W. K. Brooks (" The Genus Salpa": Mem. BioI. Lab. 
John Hopkins Univ.) but the dorso-lateral keel does not seeni to be 
prolonged posteriorly to the same extent as he indicates. . 

The firm part of the test ends abruptly posteriorly and is here 
·of a triangular sectional fortn, the angles being formed by the two 
dorsa-lateral and the mid ... ventral keel. On either side there are 
on the test two other ridges, one above the dorso-Iateral keel. and 
·one between the dorso-Iateral and the ventral keel. These ridges 
terminate posteriorly a little in front of the posterior termination 
of the firm part of the test. 

In the aggregate generation, the ventral ends of muscle X, on 
the under side of the atrial aperture, come into contact one with 
another and then, diverging, pass forwards a short distance in the 
ventral wall of the atrial siphon. 

4. Salpa hexagona, Q. and G. 

One very fine example of the solitary generation was obtained 
in a mid-water net at station 393 (7 '21'6" N., 8S07'1SH E.) This 
measures 73 mm. from branchial to atrial apertu1;es, the posterior 
processes of the test adding another [3 mm. to the length. 

No specimens of the aggregate generation have been met with. 

5. Salpa confoederata, Forskal. 

Numerous specimens, both of the solitary and the aggregate 
-generations, were obtained near Preparis North Channel (IS02S' N., 
91°45' E.) on 16th November, 1909. 

6. Sal pa mllJtitentaculata, Q. and G. 

A few of the aggregate generation were obtained in a mid
water net at station 461 (1001S' N., 9o°15' E.) ~n 19th April, 
I912. Except for their contained embryos none of the solitary 
generation have been found. 

7. Salpa democratica.t Forskal. 

These have been found in the northern part of the Andaman 
Sea and at numerous stations among the Islands of the Mergui 
Archipelago. The individuals are much smaller than some speci
mens from lPlymouth, England, that are in the Indian Museum 
the largest specimen of the solitary form that I have measured 
being only II mm. long. The posterior processes of the test are 
also relatively shorter than in those from English waters. During 
the last survey season, spent in the Mergui Archipelago, the only 
species I obtained were S. democratica and S. cylindrica. These 
generally occurred together, but opposite the town of Mero-ui in 
h T 

. ~ , 
t e enasserlm R., only the former was obtained. 
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8. Salpa zonaria (Pallas). 

Both generations have been found in the northern part of 
the Apdaman Sea and the solitary generation was foune]. at station 
393, in a mid-water net. 

The German deep-sea expedition on the cc Valdivia" visited 
neighbouring waters, passing from Sumatra to the; Nicobar Is., 
and thence to Ceylon in February, 1899. In this region they did 
not find C. baker~, S. cylindrica, S. confoederata or S. m'ltltitl'nta
culata. On the other hand, they obtained C. pinnata, C. atJinis, 
C. /loridana, S. tusitormis aspera, and S. antboinensis. 

It appears therefore that much work remains to be done, 
both in studying the forms that inhabit Indian waters, and in 
noticing the seasonal occurrence of particular species many of 
which have an almost world-wide distribution. 

T. L. BOMFORD. 

INSECTS. 

ADAPTATION IN THE HABITS OF A TABANID FLY.-In l\Iiss 
Ricardo) s description of the Tabanid H aematopota litoralis from 
Puri ill O'rissa (Ann. Mag. Nat. Hist. (8), ii, p. 546, 191)) it is 
stated that the species is common on cactus hedges in the daytime. 
The case is one of considerable interest from a biological point of 
view and I have only waited for the pUblication of the description 
to give the facts in full. In August; 1910, I found both sexes of the 
fly abundant on a hedge of Prickly Pear (Opuntia elatior, Mill.) 
running parallel to and some hundred yards distant froIu the sea. 
In the heat of the day they sat quietly at the base of the bunchps 
of thorns scattered over the flattened and laterally expanded 
stems of this cactus, and were easily captured by inserting a small 
glass tube over them, except when, as was often the case, the 
position of the thorns rendered this manreuvre impossible. Like 
other Indian species of the genus, H. litoralis is as.a rule matu
tinal and crepuscular in habits, only becoming active in the 
morning and evening. The other species with which I am 
acquainted rest on rocks, walls or the bark of trees, on which 
their mottled wings render them extremely inconspicuous. H. 
litoralis is by no means inconspicuous on the green cactus stems, 
for its colouration is not markedly different from that of its all es. 
Its peculiar habits, moreover, expose it to another danger than 
those which might arise, were it not protected by the thorns, 
from being conspicuous; for in the high winds that often prevail 
on the east coast of India flies m~king their way on the wing to 
the protection of tue thorns are liable to be impaled upon them. 
This often occurs. Doubtless, however, the advantage gained 
from the adoption of the habit is greater than its inhprent risk, 
for it would be very difficult for any enemy, except of course a 
microscopic one, to attack the fly at the base of the thorns. The 
most interesting feature of the case lies in the fact that the habit 
must have been adopted recently, for 0 puntia elatior was only 
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introduced into India at the beginning of the nineteenth century 
(see Burkill, Rec. Bot. Surv. India IV, No.6, p. 297; 1911) and 
there is no plant with similarly arranged thorns indigenous in 
Orissa. I~fai1ed to find a single individual of the fly on walls near 
the cactus hedge on which it was common, and it was absent even 
from stems ot the (imported) cactus Cereus and of an indigenous 
thorny Euphorbiaceous plant; the bunches of thorns on these plants 
being arranged in vertical lines on a polygonal stem instead of 
being scattered on a flattened and expanded one. 

N. ANNANDALE. 

INDIAN BLOOD-SUCKING MIDGES.-If we restrict the ternl 
,: midges," as seems legitimate, to the subfamily Culicoidinae or 
Ceratopogoninae of the family Chironomidae or Tendipedidae, the 
number of blood-sucking midges for which the habit has been 
authenticated in India is extremely small, and all that have been 
proved to exercise it in this country belong to the genus Cu~icoides, 
Latr., in which the mouth parts are similarly developed in the 
two sexes. Dr. Kieffer has recently described a considerable num
ber of Indian and Ceylonese representatives of the genus in the 
Memoirs (vol. ii; 19IO) and Records 01 the Indian Museum (vols. 
vi; 19I1 and ix; I9I3) and in vol.. viii of Spolia Zeylanica (1912). 
Of these species only the following are actually known to suck 
mammalian blood:-

I. C ulicoides molestus, 1 

2. Culicoides oxystoma,9. 
3. ° Culicoides himalayae, 8 

4. Culicoides peregrinus.' 

Of these the first two species were" found sucking that of cattle 
and deer in the Calcutta Zoological Garden in March, 1908. 

C. himalayae was originally described from Kurseong (June, 
1910) and other specimens have recently been sent to the Museum 
by Mr. H. Stevens, who too~ them at °Kaliponni on the Nepal
Sikkim frontier at an altitude of about gooo feet. He refers to 
them as C' blood-sucking flies of a particularly venomous nature." 

The type-specimens of C. peregrinus were taken at Puri on 
the coast of Orissa in March. I recently (July, 1913) found the 
species very abundant in a bungalow near Balugaon in the same 
district. One individual was killed in the act of biting my wrist, 
and I had reason to think that many others were attacking my 
ankles. The irritation was considerable but not lasting and very 
little swelling followed the bite. Both sexes swarmed at night in 
the corner~ of rooms, particularly in the neighbourhood of a 
lighted lamp; femetles were much commoner than males. 

Mr. F. H. Gravely, to whom I am indebted for the identifica
tion, by comparison \vith the types, of l\lr. Stevens' examples of 
C. himalayae, has recorded a curious habit of an undetermined 

1 Kieffer, Mem. Ind. Mus. ii, p. 193, pl. viii, fig. 9. 
~ Id., ibid., p. 193, pI. ix, fig. I. g Id., Rec. Ind. Mus. vi, p. 326. 
, [d., Mem. Ind. Mus. ii, p. 191, pI. viii, fig. I. 
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species of Culicoides, 1 viz. that of sucking the abdomen of mosqui
toes of the genus Anopheles (s.1.), probably in order to obtain 
mammalian blood ingested by the larger fly. The actual species 
attacked was A. rossii and the observation was made at Port 
Canning in the Ganges delta. 

The same habit has been attributed to a Burmese species of 
" Ceratopogon" by Major N. P. O'G. Lalor/' I.M~S., who found 
it sucking blood from Anopheles juliginosus, A. karwari and. A. 
ludlowi. He reports that species of this genus are abundant at 
Kyaukpyu on the coast of Burma in August and bite human 
beings. 

N. ANNANDALE. 

COELENTERATA. 

FuRTHER NOTES ON THE HABITS AND DISTRIBUTION Olt· 
Limnocnida indica.-In the Records of the Indian Museum, vol. vii, 
pp. 399-403, Mr. Gravely anq. I published some notes on the 
habits and distribution of Lintnocnida 1:ndica, Annandale, based 011 

our observations last year. I wish to include in this note further 
observations on the same subject which I made this year. We 
then ~xpressed the conclusion cc that in the life cycle of Limnoc
nida indica there is probably an asexual hydroid stage which 
lives attached to rocks at the bottom of deep pools, and that this 
hydroid produces Medusae by budding from February till April or 
May, when it ceases to do so whether the pool in which it lives is 
flooded or not, and very possibly dies." It has been my effort 
during the current year to find out this supposed hydroid stage. 

I begal1 my work in October, 1912, when the rains had nearly 
ceased. I selected Medha as the place of observation owing to its 
being easily accessible from Bombay. It was thought that it 
would· be possible- to induce the hydroid to grow on stones placed 
at different depths· below the surface of the water in the pool and 
left undisturbed for a sufficiently long time. I, therefore, visited 
Medha towards the end of October, I9I2, and arranged to have 
four slabs of the. same kind of trap as that which forms the 
bottom and sides of the pool immersed 5, 10, 15 and 2 I, feet 
below the surface of the water. The last was resting on the 
bottom of the pool. The stones were secured by means of strong 
coir ropes to other bigger stones which were placed on a not 
easily accessible part of the rock in the middle of ·the pool. This 
precaution was necessary to prevent meddlesome persons from 
taking out the stones and preventing the growth of the hydroid. 
The place ,vas also watched continually by a peon, whom I en
gaged for the purpose. I visited the locality again towards the 
middle of January, February and April, I913, i.e. after 3, 4 and 
6 months respectively. During none of these visits was I able to 
see on the stones any organism which could be the hydroid stage 
of Limnocnida indica. On one occasion I found a few Rotifers 
-------- ---- -------_.- - ------

1 Gravely, Rec. Ind. Mus. vi, p. 45. '2 Paludism, Sept., 1912, p. 42 • 
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attached to one of the stones and at all times a fe~T water beetles 
and some Neuropterous larvae were to be seen crawling on them 
oj.' lurking in the meshes of the coir rope. 

At the .. time of my visit in April I found Medusae in fair->num .. 
bers in the pool, though nothing was found on the stones. It was 
clear that the effort to induce the hydroid to grow on the stones 
had failed;" and some other means must be employed to get at the 
missing stage. I, therefore, tried in April, I913, another plan 
suggested to me by Dr. Annandale. It was to put a number of 
Medusae in a wide-mouthed jar and to immerse it at the bottom of 
the pool after closing its mouth by means of a piece of muslin. 
The immersion was necessary to keep the temperature conditions 
as nearly natural as possible, Another reason wa.;; to make a-; little 
difference in the character of the food of the animal a.;; possible. 
I used to take out the jar twice a day and observe the condition 
of the Medusae. The first experiment was trier} o'} the 2 ~rd of 
April, 1913, and the Medusae appeared to be pprfectly healthy for 
two days after that. On the 20th, however, I found that some 
of them had died and others were not as active as they had been. 
An examination of the contents of the jar under a microscope 
failed to reveal any eggs. That the death was not natural but 
due to pathological changes s~t up by the peculiar environment, 
which prevented their coming to the surface of the water periodi
cally and also circumscribed their .movements to a small area, 
appears to be clear from the fact that the Medusae in the jar were 
of all sizes and ages. I tried the experiment again on the 2hth, 
but found that the Medusae died even earlier i.e on the 27th 
evening. There was a heavy shower of rain on that day and I 
thought I \von1d do better to move to some other locality and try 
the experiment. 

I left Medha on the 28th and reached Dhom on the Krishna 
on the 29th. We had heard of the occurrence of the Medusa~ in 
this place last year but were not able to visit it. I found the 
Medusae here in very great abundance. The pool in which they 
occur is of the type found at Tambi on the Koyna. It i~ wide 
and long, about I5 ft. deep, and bas a muddy and gravelly bot
tom. The pool is held sacred and fishing is not allowed. I was, 
however, permitted to catch the "flowers "-as the l\ledusae are 
called-and collected a large number. ...I\.mong these are some very 
small specimens almost equal in size to a large pin's head. The 
experiment tried at Medha was also tried here but was unsuccess
ful. I, however, suspect that the number of Medusae put. in the 
jar may have something to do ,vith the success of the experiment 
and if it were tried with only-one or two Medu~ae in each jar we 
may yet succeed. This, however, was not possible this year and 
I left Dhonl for Karad at the junction of the Krishna and Koyna 
on the 1st of l\iay. 

At Karad I found that I was a little too late, the Medusae 
having all been washed away by the rain of the 28th April. I 
searched the river in a boat which was available, but could not ~ee 
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any Medusae. From Kanld I explored the lower Koyna but was 
not able to get Limnocnida at any place, though I was told that 
they occur in a number of pools in the river which I was not 
abYe to visit. The best time for observations on Limnocnida 
appears to be the beginning of April. Later in the month, the 
numerous storms which occur and the rain which they bring fre
quently interrupt the work. 

Our knowledge of the distribution of Limnocnida has been in
creased as the result of this year's work. I have been able to 
confi~m its occurrence in the Krishna at Dh6m. While at Karad, 
I obtained information about the occurrence of Medusae in the 
Varna and Panchganga, both tributaries of the Krishna which. 
have their sources in the Western Ghats. Want of tinle prevented 
my visiting these localities, but should an opportunity present 
itseH I will do so next year. 

Before concluding I have to express my best thanks to Dr. 
Annandale who has taken very gn~at interest in this work. His 
suggestions have been very valuable and but for his generous help 
the work would not perhaps have been done at all. 

S. P. AOHARKAR. 





XVII. ON A SMALL COLLECTION OF 
BIRDS FROM THE MISHMI HILLS, 

N E FRONTIER OF INDIA 

By E. C~ STUART BAKER, F.Z.S., F.L.S., M.B.O.U. 

The birds, mentioned in this article were collected by Capt. 
R. S. Kennedy, I.M.S., in the Mishmi Hills during the months 
of March and April, 19I3, and though but few in number form 
a most interesting collection. It contains a splendid specimen of 
Ithagin~s cruentus kuseri, hitherto represented by two specimens 
only which were obtained in Yunnan. 

I. Garrul~s bispecularis (Vig.). 

Blanford, Fauna of British India, Birds, i, p. 39· 
Brit~sh Museum Catalogue, iii, p. 100. 

No. 25385. Not sexed. Mishmi Hills, 8500 ft., 22-iii- 13. 

This specimen is a fairly typical specimen of bispecularis, 
rather dark above and brightly coloured. It exactly resembles the 
type of Garrulus owstoni from Formosa, so named by Ingram, but 
which is merely a synonynl of b£specularis. 

2. N ucifraga hemispila (Vig.). 

Blanford, Fauna of Brittsh India, Birds, i, p. 41. 
B"itt'sh Museum, Catalogue. iii, p. 54· 

No. 25389. ~,Mishmi Hills, 8000 ft., 5- iv- 13· 

Although now it is often accepted as such I do not consider 
hemispila a sub-species of caryocatactes as the former bird' and multi
punctata, which is a sub-species of the latter bird, overlap in their 
-breeding grounds without, as far as I can see from the material in 
the British Museum, in any way grading into one another. Hemis
pila is the common form over the North Eastern Frontier of India 
and breeds in Tibet and further east, but I qave also received 
skins of multipunctata killed in Tibet during the breeding season. 

The three forms of nutcracher should therefore stand as 
follows: 

N ucifraga caryocatactes caryocatactes, 
Nucijraga caryocatactes multipunctata (Vig.), and 
Nucijraga hemispila (Vig.)~ 



Records of the Indian MUSef.f,m. [VOL. IX, 

3. GarruIax IeucoIophus IeucoIophus (Hardw.). 
Blanford, Fauna of British India Birds, i, p. 77. 
British Museum Catalogue, vii, p. 435. 

NQ.25383. Not sexed. Etalni, Mishmiland, 2200 ft., 13-ii-13. 

A quite typical leucolophus showing no signs of an approach 
to bclangeri. 

4. Yuhina gularis gularis (Hodg.). 
Blanford, Fauna of British Ind£a, Birds, i, p. 21 I. 
British Museum Catalogue, viii, p. 631. 

No. 25388. ~ Mishmi Hills, 8000 ft., S-iv- 13. 

On the upper parts this bird is very 'close to Y gularis yang
p'tensis (Sharpe), but has not the chestnut tinge on the throat, a 
character which appears to be always present ·in yangpiensis. 

5. Oreocincla moIlissima (Blyth). 
Blanford, Fauna of Brt'tish India, Birds, ii, p. 154. 
British Museum Catalogue, v, p. 157. 

No. 25386. 0, Mipi, Mishmi Hills, 8500 ft., 9-iii-13. 

I have recently shown that the form dixoni must be sup
pressed (Bull. B.O.C. clxxxviii, p. 81), as the alleged differences 
between this and mollis'sima are not specific but merely individl1al 
and are found in a certain number of specimens throughout the 
whole a};ea inhabited by this bird. The present specimen has 
boldly marked ,wings, considerably better marked than most of 
the birds hitherto called dixoni~ 

6. Glaucidium brodiei (Burton) . 
. Blanford, Fauna of Br£t£slz India. Birds, iii, p. 307. 
British Museum Catalogue, ii, p. 212. ( 

No. 25382. ~ Etalni, Mishmiland, 220P ft., 13-ii-~3. 

7. Tinnunculus aIaudarius (Gmei.). 
Blanford. Fauna of British Ind£a, Birds, iii, p.428. 
British Museum Catalogue, i, p. 425. 

No. 25384. 0, Mipi, Mishmi Hills, 5000 ft., 22-iii-I3. 

This is a rather large specimen for a male and is in very pale 
abraded plumage, but otherwise is quite typical ala'ltdarius and 
agrees closely with birds killed in Great Britain. 

8. Turtur orientalis (Lath.). 
BlC\'1ford, Fauna of British Ind£a, Birds, iv, p. 40. 
Britt'sh !J{llseum Catalogue, xxi, p. 403. 

No. 25387. 01 Mipi, Mishmi Hills, 85uO ft, 9-iii-I3. 

g. Ithaginis cruentus kuseri (Beebe). 
No. 25380. is, Upper l\1atlln Valley, Mishmi Hills, 8000 ft.) 28-iii-I3. 

This most beautiful blood pheasant was recently described 
by Beebe from two skins in the Museum d'Histoire Naturelle de 
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Paris. These two skins, both of males, were received froin 'rsekon, 
Yunnan, and were collected by R. G. SouHe; one is still in the 
Paris Museum and the second is now in the British Museum 
colleetion. Compared with the latter skin the preseflt specimen 
is considerably brighter, the black is more intense, the crimson 
both of the breast and other parts is more vivid and perhaps more 
extended into the abdomen, the green is richer and the grey of the 
back deeper and clearer in tint. All these differences, however, 
are probably only due to the present skin being fresh whilst the 
others' are somewhat faded. 

There is, however, one other difference which calls for remark 
and that is in regard to the white striations on the upper parts. 
In the Mishmi skin these are very· narrow, little more than shaft 
stripes in fact,' whereas in the Yunnan skins the $triations are 
decidedly broader, ill some cases as much as '2 of an inch. An 
examination of the series of Ithaginis cruenlus cruentus in the 
Museum shows that individuals of this species vary very consider
ably in this respect, and I am therefore unable to assume that this 
characteristic is anything but individual in the present case also. 
If, however, at any future time more s~ecimens be obtained and 
t~e striations be found to be constantly narrow as in this bird, 
it would, combined with the general more intense colouration, 
suffice to divide it subspecifically from cruentus kuseri. 

It is a most remarkable and interesting fact that the same 
species-or sub-species-should be found inhabiting areas so wide 
apart as Yunnan and the Mishmi Hills, and it is a great· feather 
ill. Captain Kennedy's cap securing so great a rarity. He writes 
about the specimen as follows:-

" The specimen was· shQt in the Upper Matun Valley, Mishmi 
Hill~, at an altitude of 8000 ft., lat. 29° 20' and long. 96° 20' 
(roughly). 

"In that part of the l\iishmi Hills this bird occurred in 
~onsiderable numbers, and one frequently saw their droppings or 
scratchings when searching for takin. 

"They are not wary and quite a number were shot by the 
various parties: they formed a most welcome addition to the 
larder, being good to eat. I believ.e Capt. Bailey sent a couple 
of female skins to the Bombay Nat. Hist. Society. 

"I do not remember seeing traces of these birds at a lower 
altitude than 6500 ft., and think they might be said to occur, 
in winter, from about 6000 ft. up to the snow line, which, in 
these hills is of course comparatively low. 

"The takin, Slater's lnoonal and tragopan have a si1llilar 
range, though perhaps the moonal and trag<:Jpan remain a little 
lower. The hills in which they occur are clothed with forest, largely, 
though not entirely, cOluposed of fir and pine trees with an 
undergrowth of rhododendron. In some places the forest gives 
way to grassy slopes, and to these slopes the blood pheasants 
repair to feed, morning and evening; and it is then that one can 
bag them for the pot so easily. They form large flocks; I have 
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seen 30-40 in one flock. When startled they run away into the 
jungle. They can fly-I have seen them :fly across a stream, 
wlien frightened, but ordinarily do not, and must be shot on the 
ground. 

"Their call is the same as that of the common Himalayan 
blood pheasant which I have shot in the Chumbi Valley." 

10. Arboricola torqueola (Valenc.). 
Blanford, Fauna of British Ind£a, Birds, iv, p. 125. 
British Museum Catalogue, xxii, p. 107. 

No. 25381. ~ot sexed. Mishtni Hills, 9000 ft., 5-iv-I3. 

Qui te typical. 



XVIII. NEW AND INTERESTING DIPTERA 
FROM THE EASTERN HIMALA VAS 

By E. BRUNETTI. 

(Plate xiv). 

Since Lord Carmichael became Governor of Bengal he has 
-employed several collectors to collect the insects and other smaller 
fa,una of the country rounq Darjiling. His Excellency has gener
Qusly arranged to distribute the specimens between several 
Museums in India, Australia and Great Britain, and to present sets 
-of certain groups to the specialists who are describing them. I 
have be~n asked by Dr. Annandale .of the fndian Museum, 
in which the types will be retained, to work out the Diptera, 
amongst which a number of ne\v and rare species are represented. 

Unfortunately most of the specimens have been preserved in 
spirit, and others in_papers, so that their condi~ion is by no means 
satisfactory and for this reason several which almost certainly 
belong to undescribed species cannot be utilized as types. The 
proportion of new and uncommon species, however, is sufficiently 
large to make further collections from the same districts eminently 
'desirable. 

Nearly a hundred species are included in all" but, mainly 
-owing to the inferior condition of the specimens) it has been 
possible to determine with tolerable certai.nty only between thirty 
and forty already known, to which must be added the fourteen new 
-ones described here. 

Unless otherwise stated, the species noted simply from 
" Singla" were collected in April, 19 I 3, and those noted as 
'" Darjiling," in May, 1912: the latter at from IOOO to 3000 ft, 
altitude. 

MYCETOPHILIDAE. 

Sciara indica, Walk. 

One from Senchal, v-I3; it has the whole sides of the abdo
men, except at the base, conspicuously red. 

Leia nigra. Brun. 

One ~ , Senchal, v-I913. 
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BIBIONIDAE. 

Crapitula melanaspist Wied. 

Three (.d' ~ ) from Singla, iii-13, and Senchal, v-13. 
It is probable that the name Pleciomyia, Brun., must sink 

III favour of Crapitula, Gimm., as pointed out by Prof. Bergroth 
recently.} In nly Fauna volume I overlooked the fact of Crapit'Ulla 
having been set up for melanaspis, and as a reference to the generic 
description was not possible, I accepted it as synonymous with 
Plecia in a general sense. In a letter to me some few years ago 
Mr. Austin told me melanaspis would have to be removed from 
Plecia, and as the Kertesz catalogue ranked Crapitula as a synonym 
it was thus the oversight occurred. It certainly was not my desire 
to deHberately set up a ne\v genus for a species already sufficiently 
provided for. 

Bibio hortulanoidest Brun. 

One d', Darjiling District, 1000-3000 ft., vi-I912. 

Bibio nigripennist mihi, sp. nov. 

~ Darjiling. Long. 7 mm. 
Head dull black·, except for a little grey hair on underside; 

flat, with a small but conspicuous prominence bearing the ocelli. 
Eyes separated by more than one-third the width of the head. 
Antennae and palpi black. . 

Thorax black (denuded), but apparently in life with some 
short yellowish or yellowish-grey pubescence. Scutellum and sides 
of thorax black, bare or nearly' so. 

Abdomen black, the surface wrinkled, sides with some 
yellowish-grey hair, which probably in gQod specimens covers the 
dorsum also. 

·Legs.-Fore coxae bright brownish-yellow except blackish at 
base; remainder of legs bright brownish .. yellow except posterior 
coxae blackish, becoming dirty yellow on apical half. Fore femora, 
greatly incrassated; fore tibiae more or less dirty yellow; apical 
spines strong, long and of equal length. Last two joints of all tarsi 
and extreme tip of previous joint black. 

Wings blackish, darker on anterior border; stigma black, 
obvious but ill defined. Halteres black. 

Described from a single specimen from Senchal, 8000 ft. t 
May, I9I3 in inferior condition. 

TIPlJLIDA.E. 

Pselliophora fuscipennis t Macq. 

One d' J Darjiling, 1000-3000 ft., one ~,Singla. 

These do not altogether answer to the description, l~he thorax 
IS wholly reddish-orange instead of the disc being blackish, and 

1 Ann. l\Iag. Nat. Hist. (8) ii, 584. 
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the small pale spot around the stigma is absent, but in this genus 
a wholly reddish thorax is not .rare in some species normally 
having it partly black. 

Pselliophora gaudens t Walk. (PI. xiv, fig. 8). 

A d' from Singla is probably this species, but the wings are 
wholly deep brown., The first seven abdominal segments are 
bright orange, the 8th black, the lower sternite rather enlarged 
and pronouncedly V~shaped, as though supporting the conspicuous 
genital organs, which latter are almost bare and wholly dull black. 
They consist of an elongate, bilobed dorsal plate and a narrow 
ventral stylate plate, which is apparently fused to the large obtuse 
basal joints of the claspers. The remainder of the claspers seem to 
comprise a conical bare 2nd joint with some attendant interior 
appendages, but the whole organ being rather closely closed an 

. exact description is impossible. 

Pselliophora compedita, W.I 

One 9 , Darjiling, 1000-3000 ft. Except that the marks on 
the thorax are inconspicuous, though legible, and for its large size 
(many species vary considerably in size), 25 mm. from tip of nasus 
to tip of the rather short ovipositor, this specimen agrees 'with 
Wiedmann's description. 

Tipula majestica t Brun. 

One d', Singla, one 9 Darjiling, 1000-3000 ft., vi-r2, one 9 
Tindharia, 3000 ft., viii-I2. The expanse of the wings is no less 
than 90 mm. 

Tipula flava, Brun. (PI. xiv, fig. 7). 

One d', Singla. V-13, one 9 Darjiling, 1000-3000 ft., Vi-12. 
The species was described from a single d' in the Vienna Museum, 
from Sikkim. The 9 has not before been seen; it is in every 
way identical with the 'b except for the sexual organs. 

Tipula pulcherrima t Brun. 

Two cjl d" , one 9 Darjiling, 1000-3000 ft., V- I3. 

Tipula carmichaeli t mihi, sp. nov. (PI. xiv, figs. 6, 9). 

d' Darjilin~ District. Long. 38 mm. ; expanse of wings 91 min. 
Head much flattened, upper side brownish yellow, fading 

nearly to whitish at the margins, and deepening in the median 
line to a moderately wide, distinct, dark brown band, extending 
from nape to betwee~ the eyes. Frons small but pronlinent, in 
the shape of a blunt cone, with a narrow median brown stripe 

I See note under Ptecticus wulpii concerning protective resemblance between 
these two species. 
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above, and a similar one on each side of the base of the prominence. 
The width of the frons just above the conical prominence about 
Ql1e-fourth that of the head. Proboscis brownish-yellow, dark above, 
below, and. at the sides at the tip; labella brownish-yellow; (palpi 
(bnly one joint remaining) and antennal Ist joint (remainder 
missing), brownish-yellow. Occiput, which is distinct in spite of 
the very largeeJiattened top of the head, dark brown or brownish
yellow, a few concolorous hairs on underside. 

Thorax.-The distinct neck dark brownish-yellow or dark 
brown, with, on each side, a narrow whitish longitudinal streak 
above and a broader one below it, well separated trom e~ch other_ 
Prothorax well defined, dark chocolate-brown_ with the margins 
pale yellowish or yello\vish-white, apparently variable. Dorsum 
of thorax brownish-yellow, two median chocolate-brown moder
ately narrow stripes (separated by about the \vidth of one of 
them), from anterior margin almost to suture. On the outer side 
of each of these stripes, leaving a moderately wide brownish-yellow 
intervening space, is a large chocolate-brown spot irregularly 
triangular in shape, bounded by the lower margin of the dorsum 
and by the transverse suture. In this spot are two pale brownish
yellow approximately oval spots, placed longitudinally, one above 
the other, the lower one immediately in front of the wing base. The 
transverse suture'is very deep, and the linear depression connecting 
it with the scutellum also, causing the hinder half of the dorsum 
to apparently consist of two rather conspicuous -convex portions; 
brownish-yellow in colour, paler anteriorly, with' silvery white 
shimmer on anterior corners and irregularly along the front margin, 
and with a chocolate-brown- transverse band irregular in outline, 
narrowest in its middle, from the wing root to th~~ sutural-scutellar 
d~pression, which latter is almost wholly chocolate-brow·n. 

The scutellum, which is quite small, (is dark chocolate- brown, 
with a brilliant.' white spot on each side of the dorsuln; the 
frenulu~ well d~veloped, dark chocolate-brown. Mesopleurae 
similarly coloured. a broad stripe on upper part, shining yellowish
white! and a short smaller central brownish-yellow elongate mark 
placed-longitudinally Sternopleurae yellowish-white, with a me
dian dark brown stripe from ·anterior margin to middle, posterior 
to which is a round brown spot; the "lower margin. of the sterno
pleura also brown. l'he pteropleura extends from the wing 
root to between the 2nd and 3rd pair of legs, where it takes the 
form of a stnall globular piece, conspicuous, pale yellowish-white. 
Metapleurae brownish-yellow on upper third, chocolat~brown on 
middle thirn and black on lower third; the hinder part of the 
latter brownish-yeltow. An -oval, brilliant, shining white spot 
in middle of the lower third part. Hypopleurae shining white, 
and a similar silver white spot on extreme hinder part of meta
pleurae, adjacent to the metanotum, which latter is large and 
conspicuous I brownish-yellow, with the anterior part bf the sides. 
brilliantly silvery white, and a small elongate brown spot on inner 
side of each such white' side spot. 
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Abdomen.-The 1st segment brownish-yellow, -hinder part at 
sides dark chocolate-brown, with a iarge irregular oval \vhite spot 
on each side, nearly or quite reaching the upper side; 2nd segment 
very narrow, barely wider at tip, -pale yellowish, an irreg~lar, lighter I 

brown dorsal stripe, and at each side towards tip, a short dark brown 
stripe; tip of 2nd segment more or less white both on dorsum and 
at sides; 3rd and 4th segments dark chocolate-brQwn, with two 
slightly curved, narrow elongate spots (convex side inwards), from 
towards the sides at the base of the segment, and extending to 
the hind margin, where they are still widely separated. These 
spots are yellowish on the 3rd and chalk-white on the 4th and 
remaining segments but the colour may be a little- variable. A 
couple of small whitish spots towards each hind corner of the seg
ments. The 3rd and 4th segments are both very considerably 
wider at tip than base, the 5th and 6th are replicas of the 3rd and 
4th, but the brown colour "is lighter. The 7th segment is light 
brown with two nearly parallel white stripes. 

Belly brownish-yellow at base, lighter chocolate-brown from 
3rd segment (inclusive) to tip, with two well separated white 
stripes extending over the segments, the surface on the outer side 
of these stripes black. There is a distinct 8th sterni te, lighter 
brown, well curved. The whole abdomen is practically bare. 

Genitalia comparatively very small, mainly concealed, brown, 
an upper bifid oblong dorsal plate,. and a pair of claspers with one 
or two appendages. 

Legs.-Coxae white dusted, with a blackish spot .on front side; 
-remainder of leg!) brownish-yellow: femora at tip, tibiae at base 
and tip, and metatarsi at base, all with broad .dark brown rings, 
but not well delimited. 

Wings clear, very shining, absolutely bare, the whole surface 
transversely ribbed. Th~ wing roots blackish, the stem of the 
wing considerably elongated, a distance of 9 mm. before the wing 
definitely widens. The 1st posterior cell extremely narrow 
throughout its length, the petiole of the 2nd posterior cell almost 
as long as the cell, and about as long as the discal cell; the 6th vein 
remarkably close to the 5 t4 and taking a sudden bend at its 
middle. 

Costal cell pale yellowish except for the clear tip; the stigma
tic 'portion and the region around the discal cell dark browll, 
the colour extending unjnterruptedly to hind margin of wing, 
embracing tip of 5th vein. This brown colour encroaches narrowly 
but distinctly on the apices of both basal cells, on the basal half 
of the suhlnarginal ce1l, extending very narrowly along its upper 
{costal) side. The colour also fills wholly the 1st posterior cell 
(though here it becomes yellowish), and it borders narrowly the 
upper side of the 2nd posterior cell, and the basal parts nlore 
-broadly of the 3rd, 4th and 5th. There is, in the brown colour 
filling the discal cell, a triangUlar clear space of moderate size and 
a small pale streak at tip of 1st basal cell and also just above the 
praefurca. The 5th longitudinal vein is rather broadly brown, 
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bordered on each side, except towards the tip of the 2nd basal 
c.cell, whilst a large brown spot. like a recumbent V, lies across the 
middle of both basal cells, the basal part of the V directed 
towards the wing base, and the colour continued narrowl~" into 
the costal cell where it separates th e yellowish and clear areas of 
that cell. 'l'he very narrow anal cell dark brown throughout, 
except 011 the"hinder part of its middle. The base and tip of Ist 
axillary cell dark brown, and a transverse dark brown band across 
its middle, in a line with the base of the afore-mentioned recum
bent V and ending on the wing border at the 6th vein. The 2nd 
axillary cell dark brown. except the basal fourth and a large 
triangular space beyond the middle, adjacent to the wing border, 
which are clear. Halteres pale brownish-yellow. 

Described from a single d' in good condition taken by Lord 
Carnlichael in a bathroom at Sureil, Darjiling District, vi-13. 
This is the most magnificent Tiputa it has yet been my lot to 
behold. 

Tipula imperfecta, mihi, sp. nov. 

~ Darjiling, Iooo-3000 ft. Long. 22 mm. from tip of nasus~ 
exclusive of 3 mm. ovipositor. 

Head moderately dark rich brown, with traces of brownish
yellow colour on frons and face; frons forming a rather conspicuous 
conical prominerice. The whQle occiput and frons with a little 
black pubescence, and some longer pubescence on under side of 
head. Proboscis, palpi and labella concolorous brown with lighter 
patches here and there, all pubescent. Antennae with, 1st joint 
long, brown, with soft black hairs, 2nd short, brownish-yellow, 
bare, remainder nearly black, with a whorl of four hairs at base 
of each segment. 

Thorax rich dark brown; traces of three darker stripes 
on anterior margin.; the ground colour lighter on dorsum behind 
the suture; the hind margin from wing roots up to and including 
the scutellum, lighter, and of a slightly livid grey tinge. Sides of 
thorax concolorous with dorsum; metapleurae well defined, lighter 
brown; metanotum rich dark brown (with a very narrow pale 
median line), a little lighter on hinder side. The whole thoracic
dorsum, scutellum and metanotum with short soft black hairs t 

but sides of thorax practically bare. 
Abdo1nen dark brown, but duller and less rich than thorax, 

slightly narrowed at base, widest at about the 4th segment, the 
whole dorcum \vith microscopic pubescence, which is longer 
towards sides of flrst two segments. Belly similar to dorsum. 
Ovipositor moderately long, bright ferruginous. 

Legs only moderately long, bright reddish-brown; coxae 
black J femora with subapical black ring, extreme base of tibiae 
pale yellow; tarsi a little darker brown. 

Wings .-A nter1~or cross vein absent, owing to the basal section 
of the 3rd longitudinal vein being so long as to reach the corner 
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of the discal cell before the vein turns horizontally. Ground 
colour of wing pale yellowish-grey; costal and subcostal cells 
brownish-yellow, the colour extending a little below the 1st 
longitudinal vein, and about the stigmatic region. The wing 
distad of the two basal and the anal cells, and of the yellow 
stigma tic region embr"acing the discal cell, is grey, except for 
clearer spots (showing the pale yellowish-grey ground colour of 
the wing) placed as follows :-A long one in the 1st posterior cell, 
occupying the major part of its apical half, and extending in its 
middle, narrowly into the 2nd submarginal cell, ending at the 
wing border near tip of lower branch of 2nd longitudinal vein. 
This latter cell also has a small oval pale spot at its tip. l\ .. small 
elongate pale spot towards the tips of 2nd, 3rd, 4th and 5th 
posterior cells, and traces of a slnall similar one at the base of the 
3r4, 4th and 5th cells. Lower part of rst basal, and apical part 
of 2nd basal, majnly, and 'some streaks in the anal and axillary 
cells also, pa1e. A narrow elongate hyaline spot lies across the
vein separating the 1st basal and the discal cell; and there is a 
black oval spot on the costa at tip of 1st vein, extending to the
forking of the 2nd vein; and another spot over base of 2nd vein. 
Halteres blackish-brown. 

Described from a unique 9 in fair condition, Darjiling, iV-I912. 
There are three other apparently undescribed species of 

Tipula, one) a cjt, with blackish wings with a few small yellowish 
spots, taken in Government House grounds, Darjiling; the 2nd 
species is a d' from Sikkim, with pale yel1owish-gr~y wings, and 
the 3rd has grey wings slightly infuscated, and comes from Senchal, 
represented by a d' and 9 All these are in too bad condition to-
be set up as types. 

Dicranomyia pulchripennis t Brun. 

One 9, Darjiling, 1000-3000 ft. 

Eriocera nepalensis, Westw. 

One cjt, Darjiling, 1000-3000 ft. 

STRATIOMYIDAE. 

Ptilocera fastuosa t Gerst. 

Three (d' 9), Darjiling, 1000-3000 ft., May and June,. 
1912. 

STRATIOSPHECOMYIA t mihi J gen. nov. 

(Pachygastrinae). 

Head flattened, semicircular) narrower than greatest width 
of thorax, nearly bare; occiput not at all projecting behind eyes; 
ocelli on small, very distinct prominence, equidistant. Eyes in d' 

quite contiguous for a moderate distance, hinder and lower facets. 
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Q.istinctly smaller than anterior and, upper ones. Proboscis thick, 
apparently moderat~ly long but mainly concealed within the 
:mouth opening, probably producible; palpi elongate, a littl~ 
pubescent', apparently of one joint only. Antennae elongu-cylin
drical, nearly filiform, two-thirds as long as head and thorax 
together; 1st joint about twice as long as broad, 2nd about half 
this length; ,flagellum with eight distinct annulations, subequal, 
except the last which is rather longer and, pointed., 

Thorax approximately oval, widest at level of' wings, only 
slightly arched; microscopically pubescent here and there. Scutel
lum of moderate size, semicircular or sub-triangular, unspined-. 

Abdomen apparently 5 jointed, the emargination between the 
2nd and 3rd joints extremely indefinite, possibly these forming but 
a single joint. The 1st joint very short, transverse, 2nd as wide 
as 1st at base, thence suddenly narrowing at half its ·length to 
cylindrical form, the 3rd at base as wide as tip of 2nd, rapidly 
widening to tip; the abdomen ,widening to tip of 4th segment, 
thence rapidly narrowing, the tip rounded, the 2nd to the 5th 
segments subequal in length. A bdomen with a little soft pubes
cence towards sides at base. Genitalia exposed, fairly complex, 
consisting of a dorsal plate and a pair of two-jointed hairy claspers, 
with, apparently, at least one other pair of appendages. -

Legs quite slender, moderately long, minutely pubescent;, 
hind legs longer and slightly stouter, bind femora barely thick
ened towards tips, hind Inetatarsi distinctly incrassated, larger 
and ldnr:er than the remainder of the tarsus; 4th tarsal joint of 
all the tarsi distinctly shorter than any others. 

Wings well developed, fairly broad, a little .longer than abdo
men, venati~u as in Pachygaster, distin'ct, halteres large . 

. N.B.-, In, my table of g~nera-f~.ec~ tnq. Mus. I, 89) this genus 
will separate,.ftOm Salduba', Walk . 'on the following characters: the 
pedul1culated ;abdomen, the diffe,rent construction of the antennae, 
the longer wings (unless Walker by a lapsus calami has written 
thorax instead - of abdomen~ which seems probable), and lastly on 
the greater breadth of wing. The differences in the abdomen and 
antennae alone are sufficient to require a new genus. 

The ~ unknown. 

Stratiosphecomyia variegatat mihi, sp. nov. 
(PI. xiv, figs. 14, 17). 

d" Darjiling, Iooo-3000 ft. Long. 11-12 mm. 
Head .. ;---Eyes contiguous for one-fourth the distance from 

vertex to antenn~le, vertex rather depresserl, with conspicuous 
ocellar prominence, wholly black. Frontal triangle brownish-yel
low., bare, shining, flush with eyes. Face lighter brownish-yellow, 
with almost microscopic whitish pubescence, and two large circu
lar black spots below base of antennae. The hinder part of the 
lower part of the head black. Proboscis and palpi brownish
yellow, ,withdr~~n, with a little pale pubescence. AntennRe 
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cylindrical, nearly filiform, scape brownish-yellow, bare, 1st joint 
twice as long as 2nd, flagellum black with 8 annulations, subequal,. 
except that the last one is a little longer and pointed. 

Tflorax black, microscopically pubescent, with bright lemOll
yello\v markings as follows :-On anterior margin of prothorax; 
the humeral calli; a large triangular mark at each end of the 
transveIse suture, in front of root of wing; a broad band from 
shoulder to wing base; -the posterior margin of dorsum of thorax 
broadly yellow, in the form of four contiguous triangles, the outer 
ones' approximate to wing bases; a large "spot placed diagonally 
on the sternopleura; a curved one between it and the wing base 
and a last one behind the wing, almost contiguous to the meta
notum. Sides of thorax with extremely short and rather sparse 
pubescence, which is black or yellow in accordance with the colour 
of the surface. 

Abdo1nen.-Basalsegmetit reddish-brown, 2nd, except perhaps 
at extreme tip, black; remainder of abdomen reddish-brown. 
with a narrow indistinct transverse blackish streak at base of 4th, 
and a similarly coloured subquadrate large spot" on base of 5th\
filling the major part of the segment. 

Legs.-Coxae black, tips sometimes a little paler; anterior 
legs yellowish, tibiae indistinctly a little darker, fore tarsi black, 
except metatarsus, middle metatarsi yellowish-white, rest of 
tarsus _brownish-yellow. Hind legs brownish-yellow, \vith indistinct 
traces of brown here and there, base of femora narrowly pale 
y~l1ow; tibiae rather flattened at base and slightly pinched beyond 
the middle, with two indistinct though fairly obvious moderately 
broad blackish rings, one just beyond base, the 2nd sub-apical; 
tarsi brownish-yellow, last two or three joints black; the 4th 
joint in all the tarsi much shorter than any of the others. 

Wings pale grey, gradually darker on apical half, stigmatic 
region" moderately dark brown, ill defined; halteres large, yellow. 
Venation as in Pachygaster. 

Described from five d' d', Darjiling, 1000-3000 ft., May, 
1912. All have been in papers (not in spirit) and are nlore or less 
com pressed, especially the thorax. 

Craspedometopon frontale", Kert. 
A d' from Darjiling, 1000-3000 ft., agreeing exactly with 

specimens in the Indian Museum supplied by Prof. Kertesz, in 
which collection are also two others from Tenasserim. 

~ Gen. nov. near Acanthinat W. 
A single 9 fronl Darjiling 1000-3000 ft., apparently repre

sents an undescribed genus near Acanthina, but is in too bad con
dition to describe. 

Ptecticus wul piit Brun. 
Several specimens from Darjiling, 1000-3000 ft., v-1912, and 

Singta, iV-19.13, of this rather common Sargid. The extraordinary 
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resemblance in colour size, and amount of infuscation of the wing 
tip between this speci~s and the Tipulid Pselliophora compedita, W 
seems more than coincidental. Possibly one is distasteful to the 
birds and the mimicry of the other is protective. 

Eudmeta marginata, F. 

Five d" d" from Darjiling, 1000-3000 ft., June, I912. 

Ampsalis longispinus t mihi, Spa nov. (PI. xiv, figs. 2, 4, 16). 

(jf 9 Darjiling, 1000-3000 ft. Long. 10-13 mm. 
H e.ad twice as broad as long. Eyes in cf contiguous for the 

greater part of the distan~e from vertex to antennae; frons shining 
black in cj:, in 9 from one-fourth to one-fifth the width of the 
head, less shining, bare. Ocelli on a distinct prominence, yellow
ish. Antennae black, 1st and 2nd joints subequal, cylindrical, 
barely broader at the narrowly broV\"n tips, minutely spinose; 3rd 
joint cylindrical. almost filiform, pointed, with 8 annulations. 
Occiput black, minutely pubescent. 

Thorax dull black, with microscopic pubescence which in 
perfect examples is probably blackish or dark grey. Traces of a 
little brownish-yellow colour behind the wings, and the hind 
corners of the dorsum. distinctly so coloured. Scutellum conspi
cuous, though of normal size~, shining aeneous or blue-black, with 
some soft (? pale) hairs, and two apical· very long and powerful 
reddish-brown spines, half as·long as the abdomen, diverging and 
directed slightly upwards. 

Abdomen brownish-yellow; 1st and 2nd segments mainly black, . 
hind border of latter brownish-yellow, 3rd and 4th each with a 
rounded or subquadrate blackish spot of considerable size towards· 
each side of the dorsum, but clear of the margins. In the .~ 
these four spots are much larger and nearly fill the surface of these 
segments. The 5th and 6th segments in both sexes tnainly black, 
but sides and hind margins brownish-yellow. Belly with Ist, 2nd, 
4th and 5th segments mainly black, remainder brownish-yellow. 
In the 9 the black colour is a little more extended; in both ci' 

and ~ the belly has very sh9rt yellowish pubescence over its 
whole surface. Genitalia in d' concealed, in 9 a narrow, cylin
drical tube, with a pair of rather long brownish-yellow hairy 
filamentous appendages. 

Legs yellow; hind tibiae incrassated on apical two-thirds, 
black; hind tarsi longer than tibiae, the hind metatarsus black 
for two-thifds of its length, and being as long as the remaining 
joints taken togeth~r. 

Wings distinctly yellowish, very shining, apical third and 
hind margin grey; stigma black or blackish-brown, veins blackish; 
hal teres yellow. 

Described, from 3 d' d' and 4 ~ ~ from Darjiling, Iooo-3000 
ft. v, vj-1912 and Singla, iV-I913, in fair condition. 
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N.B.-There is nothing to materially prevent this species 
coming in Ampsalis. The head is barely as wide as the thorax at 
its widest part, anq, Walker says the scutellum is armed. with two 
oblique ascending spines, but does not mention their great length. 
The only apparent discrepancy is that he says the flagellum is 
about twice the length of the scape, whereas in the present species 
it is fully three times as long, but this difference would not be 
generic. 

Odontomyia rufQabdominalis t mihi, sp. nov. 

d' Darjiling, 1000-3000 ft. Long. 17 mm. 
Head black, a little shining. Eyes absolutely contiguous for 

a short space, leaving a very elongate narrow vertical triangle. 
Vertex consideral?ly prominent, with a few black hairs; ocelli pale 
yellowish. Fa<;e but little prominent, with short black and grey 
hairs. -Antennae black, Ist and 2nd joints normal, Ist black, 2nn 
dull brownish (3rd missing). Two small tufts of grey hairs 
immediately above antennae, and a trace of grey hairs along the 
si~es of the face. 

Thorax black, slightly shining, dorsum and sides with mode
rately thick, not long, black and grey hairs, set in minute black 
sockets which give the dorstim a granulated appearance, often 
two or three hairs emerging from the same socket. Small 
patches or bunches of grey hairs occur around the base of the 
wing and on the pleurae. Scutellum similarly c10thed to the 
thorax, with a fringe of rather ragged grey hair on posterior border 
and a short blunt spine at each hind corner. 

A bdomen.-Grottnd colour of 1st and 2nd segments and maj or 
portion of 3rd, 4th and 5th black, a little shining, the sides of the 
dorsum, nearly from the shoulders to the extreme tip, and the 
hind margins of the 3rd, 4th and 5th and the bulk of the 6th 
segment all bright reddish-orange, covered with similarly coloured 
pubescence. The black parts are clothed with sparse black pubes
cence, a small patch of greyish hairs 011 hind corners of 2nd 
segment, and some yellow hairs extend along the narrow red side 
edges of the abdomen, nearly or quite to the shoulders. Belly 
dull reddish-orange, becoming brighter towards tip, the central 
part of nlost of the segments more or less black. Pubescence 
of belly wholly reddish-orange, short and depressed. 

Legs black, with a little short greyish hair; under and inner 
sides of tibiae towards tips and about the apical half of the 
anterior and the whole of the hind tarsi (the latter lengthened) 
orange yellow, with short gold pubescence. 

Wings yellowish-grey stigmatic region black; the major 
portion of the middle of the wing from anterior margin nearly 
to posterior border darker brown, the colour fading away gradu
ally. Halteres buff; thoracic squamae milk-white with similarly 
coloured soft hair. 
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Described from a single cJt in good condition, Darjiling, 1000 

-3000 ft., June, 1912. A very handsome species and totally 
unlike anything described from the East. 

TABANIDAE. 

All the "p,ecimens of this family ,are in Dad conditi~n through 
immersion in spirit, three species being present, one, which though 
I cannot identify it, appears to fall in .Miss Ricargo~s "group 
IX,' ~ represented by a short. series of examples in less inferior 
condition than the renlainder~ 

BOMBYLIDAE. 

Hyperalonia tantalus, F. 

Several from Darjiling, 1000-3000 ft. 

H. flaviventris t DoL or oenoma~St Rond. 

One d" from Darjiling, 1000-3000 ft'., July, 19I2, is probably. 
one or other of these species. 

Argyramoeba distigma, W. 

Three from Darjiling, 1000-3000 ft., and Singla. 

MYDASIDAE. 

Mydas carmichaeli, mihi, sp. nov. 

d" ~ Darjiling District. Long. d" 25, ~ 27 mm. 
Head black, frons slightly wider than. one-third of the head) 

slightly wrinkled, with a moderate amount of blackish-brown 
pubescence; a small tuft of greyish hairs on each side of the 
mouth opening. Proboscis rather less than_Jhe height of the head, 
dark brown; palpi slender, black, reaching as far forward as a 
vertical line drawn through the antennal prominence, "'hich latter 
is small and black. Antennae normal, black, bare; about as long 
as from the vertex to the tip of the proboscis. Occiput black, 
shortly pubescent; a little grey tomentum behind the eye border. 

Thorax wholly dull velvet black with very short sparse black 
pubescence, which is a Ii ttle longer below the wings. 

Abdomen shining black with a slight indigo-bl~e tinge, and 
very short ~ube~cence; in d" subcylindrical, as long as head and 
thorax together and barely as wide; in 2 a little broader and 
longer and much more bulky. The ci' genitalia consist of a 
hollow triangular piece, hairy above, with a deep keel, a pair of 
dark reddish-brown, nearly bare, moderately long) narrow, finger-
~like claspers (only one joint being visible, the organs being 
somewhat withdrawn), and a curved ventral plate, with black 
pubescence on its lower side. The 9 genitalia appear to consist 
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of two telescopic cylindrical shells, the inner one ending in two 
small (probably) retractile lamellae. 

Legs wholly black; coxae with a little short black pubes
cence; hind "femora with ·,two rows of spines on under side, an 
inner-one of about a dozen and an outer one of a few only. Hind 
tibiae with a row of reddish spines on under side (not at all 
conspicuous), and 5 or 6 such spines at the tip on the under 
side only. Fore tibiae with some inconspicuous spines at tip, 
which appear to be only the terminal ones of a row on the 
under side~ nearly hidden by the thick though short black pubes
cence which clothes all the tibiae. A row' of spines including 
the apical ones is apparently present on the middle tibiae also, 
though certainly much less conspicuous. Claws distinct, pulvilli 
pale brownish-yello~. 

Wings dark blackish-brown, a little paler towards tip and 
hind margin, and with a c;;trong violet tinge. Halteres and 
'squamae black', the latter with a narrow fringe of dark brown 
hair. 

Described from a single pair, the d' from Darjiling, v-IgI2, 
the ~ from 'Singla, iV-IgT3. Both are perfect specimens and the 
d' has not been immersed in spirit. 

ASILIDAE. 

There are a good many specimens of this family, but nearly 
all are valueless from immersion in spirit. About IS examples are
fairly or quite good, representing about half that number of 
species, but I am at present unable to identify oriental species in 
this family. 

SYRPHIDAE. 

Baccha robusta t Brun. 

Four specimens, d' ~ , Darjiling, 1000-3000 ft. 

Didea ovata t Brun. 

One d', Darjiling, Iooo-3000 ft. 

Syrphus spp. 

Several specimens; two species, of which one is either ribesii, 
L., or allied- to it. 

Asarcina aegrotus t F. 

One from Darjiling, 1000-3000 ft. The head being crushed, 
the sex is indeterminable. 

Milesia gigas t Macq. 

Three, d' ~,Darjiling, 1000-3000 ft., and Singla, v- I 9I3. 
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Milesia balteata, Kert. 

(M. himalayens£s, Brun.). 

[VOL. IX, 

A good series of both sexes in bad condition, Darjee1ing~ 1000 

-3000 ft., Singla and Sevook, lOOO ft., Darjiling District, iV-I 913 .. 

Milesia variegata, Brun. 

Several of both sexes in .bad condition from Darjiling 1000-. 

3000 ft~, and Singla. 

Milesia ~ macularis, W., var. 

A single ~ from Singla is near this species but there ar~ 
several discrepancies, as for instance a second, smaller pair of 
yellow spots on the 2.nd to 4th segments, whilst the colouration 
of the antennae and legs is different. 'l'he specimen is not suffi
ciently well preserved to describe as new, but a figure is given 
-of it. 

Milesla ferruginosa, mihi, sp. nov~ (PI. xiv,.fig. 12). 

9 Darjiling, 1000-3000 ft. Long. 10-I7 mm. 
Head rich shining yellowish-brown, a- large, approximately 

oval, bright yellow-dusted spot on each side of middle of frons 
contiguous to eyes. Traces of yellow dust on cheeks and above 
mouth opening, where are also a few 'short yellow hairs. Vertex 
with some short stiff black hairs. Frons just above antennae 
one-third the width of the head, diminishing to half that width at 
vertex, with a few scattered black hairs. Proboscis, palpi and 
labella blackish, the latter rather large, antennae wholly shining 
yellowish-brown, 3rd joint deeper th.an long, t.he anterior edge 
straight, arista concolorous. Occiput bright yellow-dusted. 

Thorax brownish-yellow; dorsum mainly filled by three 
nearly or quite contiguous black stripes of equal width, not 
attaining anterior margin, but the two outer stripes reaching 
posterior margin. The spaces between the stripes on anterior 
part occupied by two narrow gold dust lines, broadest in front, 
and extending posteriorly to just beyond the suture. Hunleral 
calli distinct, a little brighter yellow. Whole dorsum with minute 
black or yellow pubescence, following the ground colour. Scutellum 
deep reddish, broadly black at base, whole surface with moder
ately long black softer pubescence and numerous isolated longer 
hairs. Posterior border with sparse fringe of very short golden 
yellow hai1~. Sides of thorax black; meso pleura wholly, and the 
adj acent margins ~roadly of the pteropleura and sternopleura, 
with a space belQw the shoulders brownish-yellow. 

A bdomen.-'fhe 1st segment all black, 2nd black, with a 
very narrow but well defined lelIlon-yellow band a little beyond 
the base, tip of segment with short yellow hairs; jrd and 4th 
segments with a moderately broad chrome-yellow band at base, 
followed by a narrow, not well defined, though distinct, black 
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:hand, more or less emarginate in the middle, the remainder of 
each segment rather bright reddish-yellow. The whole dorsum of 
abdomen with short recumbent yellow hairs, which are nearly 
whitish on the 1st segment and become more reddisa-yellow on 
the 3rd and 4th segments.. Genitalia withdrawn, apparently fairly 
large, reddish-yellow with black hairs. Belly black, yellow haired, 
posterior margins of segments narrowly yellow. 

Legs.-Femora reddish-yellow or orange; basal half of pos
terior pairs black, front sides of anterior femora with black stiff 
pubescence, hinder sides with longer and softer hairs, especially 
on apical half. Hind femora with a small yellowish tooth just 
beyond two-thirds of its length, pubescence covering most of the 
1i~b yellowish, but some longer black hairs on underside. Tibiae 
yellow, posterior pairs paler, all with short and rather close pale 
yellow pubescence. Tarsi pale· yellow with concolorous pubes
cence, fore pair with traces of blackish here and there. 

Wings pale grey; yellowish-brown from costa to spurious 
vein, the colour extending just behind the apical half of the 3rd 
longitudinal vein. ·Halteres small, black. 

Described from three 9 9 from Darjiling, 1000-3000 ft., 
and Singla, also from three 9 9 sent me for identification by 
Dr. Imms, taken by him in the Kumaon district, 13-v; 18-v; 
18-vi-I2. The species seems remarkably constant in its markings 
and colouration but varies considerably in size. It seems .to come 
near M. doriae, Rond., described from Borneo. 

Eumerus rufoscutellatus t mihi, sp. nov.· (PI. xiv, fig. I3). 

d' Darjiling. Long. I2 mm. 
H ead.-Eyes contiguous for only one-fourth the distance from 

vertex to antennae, ratheer suddenly separated above this space, 
forming a moderately wide frons which is hlack, with black hairs 
in the middle and bdght yellow hairs on vertex and lowest part; 
facets of uniform size throughout except those immediately in 
front. Frons fiat, not at all prominent, yellowish-grey with bright 
yellow hair. Antennae large, rather dark brown, first two joints 
normally bristly; 3rd joint a little lighter on upper side, with 
microscopic grey tomentum, rounded above to tip, straight on 
lower side, a long dorsal arista. 

Thorax violet-aeneous, moderately shining, with moderately 
dense short brownish-yellow pubescence, and two widely separated 
grey tomentose longitudinal stripes from anterior margin to 
scutellum, and a stripe along the transverse suture, but inter
rupted between the two longitudinal stripes. Humeral calli 
aeneous, with a little yellow pubescence. Sides of thorax blackish
aeneous with a considerable anlount of bright yellow hair on 
pleurae. Scutellum broad, violet-aeneous, covered with copious 
long bright yellow hair. 

A bdomen dark aeneous black, not very shining, basal corners 
a little steel coloured viewed from certain angles; a pair of diverg-
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ing, na~'row, elongate, grey tomentose stripes on 2nd, 3rd and 4th 
segments, beginning approximately near base of segment and 
e~tending nearly to posterior corners. Surface of the abdomen 
with niicroscopic pale yellow pubescence, which is brighter and 
longer on hind margins of segments, an,d there is a patch of bright 
ieddish ... orange pubescence at basal corners of 2nd segment. Tip 
of abd omen with black hairs. Belly blackish, with a little sparse 
yellow pubescence. 

Legs black; basal half and tips of anterior tibiae and the 
anterior tarsi brownish-yellow; hind legs black, except knees, tips 
of tibiae and apical part of each tarsal joint .. All legs with yellow 
pubescence, rather long on femora and tibiae, especially on hinder 
and under sides; hind tarsi considerably incrassate, with bright 
reddish~bro\vn pubescence. 

Wings grey, stigma small, blackish; anterior cross vein at 
two-thirds of the discal cell, very sloping; palteres yellow. 

Described from one ci', in inferior condition from immersion 
in spirit, from Singla. 

Xylota annulata t mihi, sp. nov. (PI. xiv, figs. II, IS). 

d' 9 Darjiling District. Long. I I mm. 
H ead.- d' Eyes contiguous for half the distance from the 

black vertex to the face; frons a- small triangle, wi,th very short 
grey pubescence below the space occupied by the reddish ocelli. 
Face black on upper part, yellow on lower part, wholly covered 
with yellow tomentum except the shining black upper side of the 
antennal prominence. Antennae rather dark brown, ,shining, bare 
of pubescence, but with a few short bristles on two basal segments; 
mouth par,ts blackish-brown. Occiput blackish, with a little 
sparse yellowish-grey hair behind the eye borders. In the ~ the 
frons less than _one-fifth of the head at the vertex, widening dis
tinctly down to the antennae, all black, with a little very short 
bright yellow pubescence which may (apparently) extend over the 
whole frons except perhaps towards the vertex. 

Thorax aeneous, a little bronze reflection viewed from certain 
angles; two median well separated stripes of bright minute golden 
yellow hairs from anterior margin nearly to scutellum; a little 
similar hair on shoulders, hind corners of dorsum and at each end 
of the transverse suture; shoulders a little yellowish. Sides of 
thorax black, with a yellowish tinge to the mesopleurae, which 
bear a little bright yellow hair. Scutellum dull aeneous black 
with a 1itt~ very short yellow pubescence around the margin. 

Abdomen.-Th~ 1st segment mainly yellowish, rest of dorsum 
black with, on :ach side of the 2nd and 3rd segments, a subtri
angular or semictrcular yellow spot, extending nearly the length of 

\. the side margins and spreading inwards until only a rather nar~row 
median black intervening space is left. The 4th segment in d' and 
~ shining aeneous, brighter in ~ (this may be mere individual 

variation), 5th segment in d' yellow; both 4th and 5th segments 
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in both sexes with a little short bright yellow pubescence J of which 
there is also a little at the basal angles of the abdomen. The 
whole yellow part of the dorsum with minute yellow pubescence, 
of which a little occurs on the belly. 

Legs bright yellow, hind femora exceedingly incrassated (as in 
Syritta), with a broad black median band, widest on upper side, 
and a narrow black apical band. Hind tibiae !tnd tarsi and 
anterior tarsi tips black. 

Wings pale grey, anterior cross" vein just beyond middle of 
discal cell and distinctly sloping; stigma pale yellow, hal teres 
yellow, squamae yellow with yellow fringe. 

Described from a r::i' from Singla, iV-I3, and a ~ from 
Darjiling, 1000-3000 ft., V-12. 

N.B .-The hind femora are much more incrassated than is 
normal in Xylota, but the species fits into this genus better than 
elsewhere. It might be placed in Syritta, to which its general 
resemblance is striking, but for the position of the anterior cross 
vein. 

Mallota rufipes t mihi, sp_ nov. 

r::i' Darjiling District. Long. 12 mm. 
Head.-Frons at vertex one-fifth total width of head, consi

derably wider at level of antennae; black, a little shining, with 
some black hairs. which apparently do not continue as far as the 
antennae; ocelli at vertex on the barely perceptibly raised 
surface. Face moderately produced, wholly black, bare, but fop a 
little whitish-yellow pubescence. Antennae bright yellowish
brown, on a distinct, shining black prominence, the tip of 
-which is bright yellowish-brown; 3rd joint grey-dusted, arista 
bright yellowish-brown, b~re. 

Thorax wholly dull black, with thick long black pubescence; 
scutellum dull reddish-brown with thick black pubescence. 

Abdomen rather curved, dull black, with thick black pubes
cence; apical part of 4th segment and whole of sth with a little 
grey tomentum. A bunch of very bright orange·yellow hairs 
towards sides of 2nd segment. Belly dull black, pubescent. 

Legs.-Coxae and about basal half of femora black, with 
black pubescence; remainder bright reddish-orange, with thick 
dense concolorous pubescence. Hind fe~ora almost. straight, 
considerably deepened, with numerous small spines below towards 
tip; hind tibiae distinctly but not greatly curved, considerabJy 
:Battened and moderately deepened. Pulvilli orange, claws orange 
on basal half, remaind~r black. 

Wings pale yellowish-grey, apical half a little infuscated, 
embracing loop of 3rd longitudinal vein; marginal cell obviously 
but not widely open; anterior cross vein exactly at middle of 
discal cell, slightly sloping; anal vein continued straight, almost 
to the wing border. Halteres dull brownish-yellow. 

Described from a single r::i' , Singla. 
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N.B.-· The pubescence is considerably matted in this specimen 
through it having been immersed in spirit, and though the colours 
m-ay not have altered. they are probably brighter in fresh specimens 
and the black parts of the surface more shining. 

Eristalis tenax, L. 

A 9 from Senchal, 8000 ft., v- I 913. 

Eristalis orientalis, 'W 

Three d" d" from Singla. 
N.B.·-Two other species, a d" of each, are present, 'which 

cannot be identified with certainty. 

Megaspis crassus, F. 

One 9 , Darjiling, 1000-3000 ft 

Megaspis zonalis, F. 

Two 9 ~ , Darjiling, 1000-3000 ft. 

Axona cyanea, mihi, sp. nov} (PI. xiv, fig. 3). 

d' Darjiling District. Long. II mm. 
Head set closely on the 'thorax. Eyes touching for a consider

able space, chocolate-brown, upper facets distinctly larger than 
lower ones. Vertical triangle small, black, with a Ii ttle black pu bes
cence; ocelli red. Frons rather ,prominent" brilliantl)T shining 
violet, with soft black haJrs. Face brilliantly shining violet, dis
tinctly prominent, cut away below antennae and produced over 
mouth opening, provided on each side (\f the latter .with a small 
blunt point. Mouth parts conceale4, blackish. Antennae blackish
brown, 1st and '2nd joints short, normal, .with a few: short 'bristles, 
3rd rounded, dull, with basal brownish-yellow' bare arista (the 
latter under high microscopic power being seen to bear a few pale 
hairs towa~ds the base). Occiput black, hind border of eyes 
narrowly margined with grey tomentum. 

Thorax; scutellum and abdomen shining. violet-blue, all 
covered with short stiff black hairs. Belly dark. with black pubes
cenC,e. 

Legs black with violet-blue tinge; hind femora rather flat
tened and considerably deepened . until , just before the tip; no 
bristles or s'pines are obvious. Hind tibiae barely curved and with 
a slight peculiar thickening in the middle.. . All the legs with short 
soft black pubescent:e, tarsi with a little golden brown pubescence 
on underside.; claws and pulvilli well developed. 

Wings clear, rather pointed, marginal ce11 almost closed on the 
border; anterior cross vein immediately beyond the e~act middle 
of the discal cell, slightly sloping.; 6th' longitudinal (anal) vein 

1 See addendum, 'p. 277. 
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continued almost to the wing margin, nearly straight. Alulae 
large, thoracic squamae rather large, dirty white with rather thick 
dark -fringe; halt~res very small, bright yellow. 

Described from a single perfect d', Singla, April, I.9 1 3 
-N.B.-This species has every appearance of a large Calliphora. 

'there can be little doubt of ' it belonging here. The head, thorax 
and -abdomen are, closely applied 'to one another, answering to 
Walker's expression "body subfusiform " ;, his " wings acute" is 
another point of resemblance, and the purplish-blue colour of the 
only species-previously known, chalcopyga, W., is a final similarity. 

Ceria javana t W. 

Four 9 9 , Darjiling, 1000-3000 ft. 

Ceria trinotata t Meij 

A good series of both sexes in inferior condition from Darjiling, 
1000-3000 ft., and Singla. 

Ceria triangulifera t mihi, sp. nov. (PI. xiv, fig. 10). 

d' 9 Darjiling, 1000-3000 ft. Long. 12- 13 mm. 
Head.-Eyes in d' contiguous for a very short space only, 

ocell_ar prominence occupying the whole of the vertical surface; a 
little gold hair immediately above the point of junction of the eyes. 
Frons wholly black, remainder of front part of head down to the 
D;lo~th opening rather bright lemon-yellow. A large semicircular 
bla~k spot (convex side uppermost) embracing the antennal prom
inence, joined to the upper black part of the frons by a some
what ~~rrow black strip&; and also joined by a black stripe below 
the, antennae to an irregular elongate-triangular spot on the face 
(apex downwardS), with rounded -angles and incurved on the two 
sides.-, The lQwest part of this triangle does not quite reach the 
mouth opening. Cheeks lemon-yel.1ow with a broad black stripe 
from lower corner of eye to lower corner of cheek. Mouth parts 
blackish. Antennal prominence ferruginous brown; basal half of 
rs-t joint, apical half of 2nd and the 3rd joint black, the three joints 
forming an elongated club. A broad, bright yellow band behind 
the vertex and upper part of hind margin of eyes. Occiput black, 
yellowish towards sides. 

Thorax dull black with just perceptible black pubescence and 
iemon-yellow more or less oval spots placed as follows: on humeral 
calli, at each end of transverse suture, on mesopleurae and one 
placed transversely on the sternopleurae. there is also a faint 
yellow line extending -indistinctly along the suture. Scutellum 
yellow, with a _ ,basal, rather small, black, semicircular spot; 
metanotum black. 

A bdomen black; 2nd segment often with a narrow dull reddish
brown tinge at, base and tip. A large yellow spot at sides of 1st 
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segment, and the hind margins of 2nd, 3rd and 4th segments 
yellow; a little yellow tomentum on hind part of 4th segment. 

Legs.-Coxae black; femora lemon-yellow, anterior pairs a 
little brown on apical half, and with a b.lack irregular streak on 
underside; hind pair lemon-yellow on basal half, brownish-yellow 
on apical half, with an intermediate black band, which is consider
ably wider on the underside. Tibiae brownish-yellow, a little darker 
towards tips, hind pair moderately curved. Tarsi light brown. 

Wings grey, anterior part as far as spur~ou~ veip on basal half, 
and as far as 3rd vein on apical half, rather dark brown. Halteres 
yellow. 

Described from one d' and several 9 ~, Darjiling District, 
1000-3000 ft., May, 19I2. 

N.B.-Three other species of Cerz'a are present, all apparently 
undescribed. The first is near fruhstorferi, represented by a good 
series of both sexes from Darjiling District and Singla; of the 
se~ond three specimens (cf 9 ) from Singla are present; of the third, 
which is near apicata, four specimens (d" ~ ) are present from Singla~ 

CO:NOPIDAE. 

Physocephala quadrata t mihi, sp. nov. (PI. xiv, fig. 5). 

d" 9 Darjiling. I~ong. 71--9 mm. 
H ~ad yellow or brownish-yellow. Frons, j llst over one-third 

the width of the head, barely wider on its upper part, dull yellow, 
more or less irregularly infuscated with black, sometimes nearly 
wholly black. Mouth opening more or less blackish, proboscis 
black, twice as long as the head. Antennal' Ist joint reddish
brown, 2nd black above, reddish.:brown below, brighter on apical 
fourth, the colour at the tip often encroac{1ing on upper side also ~ 
3rd joint black ahove, reddish-bro,,-n at least on basal part' of 
underside. In some examples the ",,-hole tip of the 2nd and. base 
of the 3rd are reddish-brown above as well as belo\v. Occiput 
blackish, more or less black infuscated here and there .. 

Thorax wholly brownish-yellow; a quadrate dull black spot 
nedrly filling the dorsum, but not attaining the margin, although 
connected with the anterior margin by a short broa~ black stripe. 
Scutellum and metanotum probably reddish-brown normally, the 
latter with a little· gold tomentum at the actual sides. Sterno
pleurae and mesopleurae \vith a little silvery-white shimmer. 

Abdomen brownish-yellow or reddish-yellow; Ist joint black', 
2nd with a black streak on dorsun1 at base, 3rd \vith about 
the middle third o~ more black; 4th, 5th and' 6th with more 
than basal half black, a broad band of bright gold tomentum 

-on hind margin of 3rd and 4th segments.; api~al 1J.alf of. 5th and 
ttbout the same of the 6th, in d" (and nearly :whole of 6th. in ~). 
similarly dusted with gold tomentum, which is, hOl'Vever. less 
brig~t. The 5th segment is very short in the d" and the 6th con,
siderably lengthened, although in the 9 both are normally shaped. 
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Genitalia in fi' large, ellipsoid in shape, reddish-brown, smooth, 
shining, with a small shining bare, black 2nd joint at tip, and the 
usual triangular hollow appendage below ,5th segment. Genitalia 
in g small, black. The degree of slenderness of the basal part of 
the abdomen is slightly though distinctly variable. 

Legs brownish-yellow. Coxae black, hind pair with silvery
white dust; hind femora with. a broad black ring. situated so that 
the limb is broadly brownish-yellow at base and rather narrowly 
so at tip. All tibiae with a silvery-white shimmer, with a tinge of 
pale lemon-yellow on basal part; bind pair black towards tips on 
inner sides. Tarsi more or less b1ackish above; pubescence 
brownish-yellow. 

Wings pale grey. . Anterior part moderately dark blackish
brown from costa to 3rd longitudinal vein, the colour sharply 
demarcated, and extending distally to level with about the middle 
of the Ist posterior cell, but without any sharp demarcation. 
Costal cell often a little paler. Halteres yellow. 

Described from several of both sexes from Singla 
N.B.-These specimens h~ve all been immersed in spirit and 

the finer points are therefore indefinite. The characters depicted, 
however, appear constant, except of course those stated to be 
variable. The species is probably bare on the head and thorax, 
though this is not certain; a limited anl0unt of very short black 
pubescence on the abdomen. It must bear some resemblance to 
P. testacea, Macq., calopa, tenella and nubeculosa, Bigot. 

Conops sp. 
One 2 from Darjiling, 1000-3000 ft., in too indifferent condi

tion to identify. 

MUSCIDAE. 

. Of the Muscidae most of the calyptrates are valueless from 
immersion in spirit, but they include several specimens pf a large.:! 

. 'rachinid, which has a general resembJance to the common 
Europ~an l\fuscinjd M esembrina meridiana, except that it has a 
dull reddish-brown abdomen; one or two Sarcophagae, a Calliphora, 
a Rutilia and some others. 

Amongst the acalyptra ta there is a C alobata, a Trypetid, an 
Ortalid and one or two others, all represented with one exception 
by- single specimens, and in addition the two following species. 

Xenaspis vespoides, Meij. 
Five of this very large handsome species, agre'eing very well 

with Meijere's description and figure, from Darjiling, 1000-3000 ft. 

Loxoneura ornata, mihi, sp. npv. (PI. 'xiv, fig. I). 

Darjiling, 1000-3000 ft.; Dehra Dun. Long. 10-11 mm. 
H ead.-Frons and face to lowermost point. of head almost of 

uniform width, one-third of the head, but slightly narrowed just 
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below antennae. Frons rich brownish-orange J vertex with a little 
.more yellowish tinge, both with minute black hairs; ocellar 
triangle exceedingly small, barely raised above the surface. Facial 
triangle quite prominent and flat, pale yellowish, bla'ckish to"ards 
tip. A narrow tomentose stripe on inner side of eyes from vertex 
to lower corner of eye, gradually widening from top to bottom, but 
when viewed from b~hind the whole of the sides of the face appear 
uniformly yellowish; the space between this stripe and the facial 
triangle brownish-orange as the frolls. Mouth border narrowly 
black. Proboscis large, completely filling mouth opening,- much 
swollen at tip, side view triangular, yellowish, labella and palpi 
concolorous ; former with a little yellow pubescence ~ latter two
jointed, about as long as the 3rd antennal joint, elongo-cylindrical, 
with a few hairs. Antenna! 1st j oint very short, 2nd distinctly 
longer than wide, both reddish-brown, with some small black 
bristles on upper side; 3rd joint ovate-conical with narrower 
rounded tip, bare, .blackish, 'reddish-brown at base, arista rather 
long, basal, black, apical half plumose above and below. 

·Eyes oblong, twice as high as wide; occiput flush \vith vertex 
on upper half, much swollen posteriorly o.n lower half, almost 
equal in width to the eye; wholly brownish-yellow. 

A single pair of post-vertical strong bristles towards corners 
of eyes, and a pair of oral vibrissae. 

Thorax deep metallic. indigo-blue, the surface studded with 
almost microscopic tubercles, from each of which two or three short 
stiff brownish-yellow hairs emerge. Sides of ·thorax and scutellum 
of a similar nature, latter with ~ row of several bristles on posterior 
margin. Humeral calli yellowish-brown, bare, a srnall similar dark 
brown callus bearing a single spine, at each end of the transverse 
suture. 

Abdomen much curved downwards~; shining metallic deep 
blue, studded with hair-bearing tubercles as the thorax. Belly 
mainly yellowish in centre. Genitalia deep blue, small, cylin
drical, with a telescopic yellow interior piece .. 

Legs.-Fore coxae long, slender, ~mooth, shining, twice as 
long as posterior ones, the latter a little pubescent; fore femora 
with a row of 8 or IO small spines on underside, extending nearly 
its entire length. Legs all blue-black,. microscopically pubescent; 
pulvi1li yellow. 

W ings.-Ground colour pale grey; dark brown from anterior 
border to 5th longitudinal vein, and distally from base to the 
upturned section of the 5th vein, .the colour thence rather sharply 
delimited ir. an oblique line to the anterior margin; the costa 
broadly brown to t4e tip, but sometimes this apical section of the 
brown colour is cut off from the remainder by a very narrow clear 
space. Beyond the middle of the wing a large semicircular spot 
on costa, extending nearly as far backwards as the 4th longitudi
nal vein, and more yellowish in front. Halteres blacktsh. 

Described from a single specimen in good condition amongst 
Lord Carmichael's Diptera from Ghumti, 4000 ft., August, 1912 , 
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and also from four other specimens of the species in the Indian 
Museum from Sikkim and Dehra Dun. One of these bears a label 
with the present name in Bigot's handwriting, and as it is in all 
probability a nomen nudum it is allowed to stand. 

HIPPOBOSCIDAE. 

Hippobosca capensis t Olfers. 

Five specimens from Singla. 

ADDENDUM. 

Axona cyan eat 9 

Since describing the d', a ~ has been found amongst the 
same Diptera, from Darjiling District, June, 1913~ It is similar 
to the d', the frons being one-fourth the width of the head, 
barely wider at level of antennae; face moderately projecting 
with two equal-sized bumps, not extending beyond the antennal 
protuberance; both frons and face being shining violet-blue. 



EXPLANATION OF PLATE XIV 

FIG. I.-Loxoneura ornata, Brun., sp. nov., full insect. 
" 2.-A mpsalis longispinus, Brun., sp. nov., w1ng. 
" 3.-A xona cyanea "" full insect. 
" 4.-Ampsalis longispinus " " antenna. 
" 5.-Physocephala quadra~a" " wing. 
" 6.-Tipula carmichaeli " " full insect. 
" 7.-Tipula (lava, Brun., genitalia. 
" 8.-Pselliophora gaudens, Walk., genitalia. 
" g.-Tipula carmichaeli, Brun., sp. nov., genitalia. 
" Io.-Ceria triangulifera " " head. 
» II.-Xylota annulata " " hind leg. 
" 12.-Milesia ferruginosa" " thorax and abdomen. 
" 13.-Eumerus rujoscutellatus, Brun., sp. nov., abdomen. 

t 

" I4.-Stratiosphecomyia variegata " " full insect. 
" IS.-X ylota annulata "" abdomen. 
" I6.--A mpsalis longispinus " " scutellum and 

abdomen. 
" I7.-Stratiosphecomyia variegata " 

" 
antenna. 
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XIX. ON SOME INDIAN CES"fODA 

PART I. 

By T. SOUTHWELL, A.R.C.S. (Lond.), F.L.S., F.Z.S., 
Depy. Director of Fisheries, Bengal, Honorary 

A ssistant in the Indian M,useum. 

The present paper on the Cestoda of British Indip. is the first 
of a series which the writer proposes preparing, as opportunity 
permits. 

Up to a very short time ago the number of species of Cestoda 
in the collection of the Indian Museum did not exceed twenty. 
These are all included in the present paper t together with much 
fresh material. 

It is proposed in the second paper of this series to deal with 
Cestoda from birds, of which about 50 species have been collected 
up to date, and in the third with Cestoda from fish, of which we 
have at present about 70 species. 

For the characters of the order Pseudophyllidea and the sub
family Dibotbriocephalinae I am indebted to Stiles (1906). 

The characters of the families Mesocestoides, Anoplocephalidae, 
Davaineidae, Hymenolepididae and Taenidae, with their sub
families and genera, are those given by Ransom' (1909), whilst 
the characters of the genera Rhynchobothrium, Tetrarhynchus, 
Otobothrium, and Syndesmobothrium are after Linton (1887). 

Order PSEUDOPHYLLIDEA, Carus, 1863. 

= BOTHRIOCEPHALOIDEA, Braun, 1903. 

General diagnosis :-Cestoda. Scolex armed or unarmed, with 
two groove-like suckers, situated dorsally and ventJ,"ally; they are 
usually not highly developed, but in some cases are considerably 
modified by development of their walts, or by more or less coales
cence of their margins; or they may unite to form a single apical 
sucker, or may become rudimentary, their function being performed 
by an unpaired apical sucker. Tn some cases a pseudo-scolex may 
form. External segmentation present or absent. Neck present or 
absent. Three genital pores present; uterine pore is always on 
one of the surfaces; the vaginal and cirrus pores Inay be on the. 
same surface as the uterine, or on the opposite surface, or 
marginal. Genital organs usually single, rarely double. Their 
development progresses from anterior end, posteriorly, hut does not 
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p~ss from the mature stage into an atrophying stage. Testicles 
numerous, situatErl in two more or less separated lateral fields in 
the medullary layer; vas deferens always highly developed, usually 
forming.a eoil. Ovary distinctly or indistinctly bipartite, situated 
in distal portion of segment, usually median in forms with single 
series of genitalia; in forms with double series, sub-median; in 
forms with la~ral pores J on side of median line toward the pore. 

" Schluckorgan " always present. Vitelline glands with nu
merous follicles, situated in two more or less separated lateral 
fields nearly always dorsal and ventral} and usually in cortical 
layers. Eggs quite similar to those of Fasciola, but not always 
with operculum. 

Family BOTHRIOCEPHALIDAE, Cobbold, 1864. 

= DIBOTHRIOCEPHALINAE.t Liihe, 1899. 

With the) characters of the order. 

Sub-family (I) LIGULINAE., Mont. & Crety, 1891. 

General characters :-Scolex armed, short and three-cornered. 
Suckers small and feeble. Neck· absent. External segmentation 
present or absent. Genitalia simple. Genital pores situated ven
trally, posteriorly, or close together, approximately median. 
Testes dorsal. Ovary median and ventral. Shell gland median 
and dorsal. Vitelline glands lateral. Vas deferens dorsal, strongly 
coiled, and lying in front of the opening of the cirrus pouch, 
which latter is continuous with the vesicula seminalis which is 
always present. Eggs covered. Adult~ in water-birds. Larvae 
in coelom of Teleosts. 

Genus Ligula, Bloch, 1782. 

General characters :-Adult form only, segmented anteriorly_ 
These segments, however, do not coincide with the inner segment a- . 
tion of the genitalia. Suckers feebly developed. Larvae with
out suckers and unsegmented. Larvae in coelom of Cyprinoids. 
Adults in water-birds. 

Ligula simplicissima, Rudolphi, 1802. 

Severa! specimens :-
Z E V 4.68/:=.1... c. No hist~ry. 
Z E V 51l7: Labeo yo/uta. Berhampur, Bengal. T. Southwell. 
Z E V 2 378~. Laheo rohita. Calcutta. ? 
Z E V 46l~. Nemachilus 1'upicola. Kurseong, E. Himalayas. F. H. 

Gravely. 

Another specimen has lately been obtained by the writer from 
Rasbora daniconius from Sambalpur, Behar, June, 19.13. 
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Synonymy:-
L":gula z'ntestt'na It's , Gmel., 1790. 

" abdominalt's (Goeze. 1782), Grn el. , 1790. 
" avium, Bloch, 1782. 
" p£sc£um, Bloch, 1782. 
" monogramma, Creplin, 1839. 
" dz'agramma, CrepIin; 1839. 
" uniser£alis, Rudolphi, 1810. 

Literature :--
Donnadieu, 1877. Zschokke, 1884. 

Sub-family (II) DIBOTHRIOCEPHALINAE, IAihe, l899. 

Sub-family diagnosis: - Scolex unarmed; suckers either two 
small grooves (one dorsal and one ventral), or two funnel-shaped 
organs with highly developed borders, or, by coalescence of their 
borders changed to sucker-tubes, or rudimentary, and then re
placed by an apical sucker. Neck present or absent. External 
segme~tation complete. Genital organs single or double. Genital 
pores ventr~l, tnedian or sub-nledian; cirrus, vagina and uterine 
pores in a long~tudinal row, in order named; genital atrium, into 
which cirrus and vagina open, is provided with numerous papillae. 
Ovary ventral and shell gland dorsal, always median in forms 
with single sets of pores. Vitelline follicles always in cortical 
layer. Vas deferens very sinuous, running dorsally, and changing 
to ~ globular 1 or pyriform vesicula seminalis before opening into 
the cirrus pouch. Testicles in the medullary layer, for the greater 
part outside of the longitudinal bands. The vagina, extending 
ventrally, crosses the uterus near its pore" and widens to a re
ceptaculum seminalis (the limits of 'which are not distinctly defined 
distally, but distinctly defined proximally) opposite the narrow 
and short seminal canal \vhich unites with the oviduct to form the 
fertilization canal. Uterus often forms a C( rosette." Eggs with 
operc~lum. Larval stages, for most species, unknown; adults in 
intestine of mammals, birds and reptiles. 

(I) Genus Duthiersia, Perrier, I873· 

General characters :-'rhe characteristic form of the head 
(three-cornered with the base anterior) is occasioned by the 
strongly curved funnel-shaped sucking organs. These are not 
perforated posteriorly as figures generally show, but are blind. l 

Neck absent.. Yolk glands situated superficially. A sphincter 
vagina is present. T%ops of the uterus not numerous, and on 
this account the rosette is seldom obvious. In Varanus spp. 

Type-species D'uthiersia /imbriata (Diesing, 1850) Mont. and 
Crety, I8gI. 

1 See, however, Shipley, 1903. The perforations are qu ite distinct in our 
specimens. 
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puthiersia fimbriata (Diesing, 1850), Mont. and Crety, I8g1. 

Four specimens =-. 
Z E Y ~~764. Varanus exacanthematicus. Katagum, N. Nigeria. Dr. 

J. H. Ashworth. 
(Two specimens, presented by Dr. Ashworth.) 

Z E V A¥!i. Varanus sp. Berhampur, Bengal. Major Clayton Lane, 
I.M.S. 

Synonymy:-
Solenoph.orous fimbriatus. Diesing, 1854? 
Duthiersia expansa, Perrier, 1873. 
Duthiersia elegans, Perrier, 1873. 

Literature: -
Liihe, 1899. Perrier, 1873. Montecel1i and Crety, 1891. 

The head-folds in our specimens had become so contorted 
during preservation that the identification was somewhat difficult. 
A similar ,contortion is figured by Shipley (I903). 

(2) Genus Bothridium t Blainville, 1824. 

General characters: -Scolex with two muscular sucking tubes, 
bearing openings at their anterior and posterior ends, which have 
been developed from bothridia by the growth of their free edges. 
In their walls there is a sphincter for each opening. Neck short. 
The yolk glands lie chiefly between the inner and outer longitu
dinal muscles. Uterus does not form a "rosette," but consists 
of two large cavities, connected with a delicate passage. 

Bothriditim pithonis t Blainville, 1824. 

Several hundred specimens. 
Z E V 46~77 -fL. Python reticularis. Goalundo, E. Bengal. Purchased. 
Z E V 27/-:1.. Felis tigris. Onchagaon, Naini Tal, U. P. R. Hod

gart, Museum Collector. 
(It appears certain that this tiger had been feeding on a python.) 

Z E V ±1J-IH .. Python molurus. Nepal Terai. B. Warren. 

Synonymy:-
Botrynocephalus pythonis (Retzius, 1830), Nordm, 1840. 
Prod£coclia ditre1na, Lebland, 1836. 
Solenophorus megalocephalus, Creplin, 1839-

Literature :
Blainville, 1828. 

Sub-family (III) PTYCHOBOTHRIINAE, Liihe, 1899. 

General characters:-Scolex unarmed with two flattish suckers 
which may, however, possess accessory suckers, or may be modi~ 
fled by a proliferation of their edges. Neck absent. All the 
genital openings lie on the surfaces of the segments. The cirrus 
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and the vagina open dorsally, uterus ventrally. The lattet js 
coiled and runs dorsally. A vesicula seminalis, situated outside 
the cirrus-sac, is absent. The vagina crosses the uterus, and in 
this way reaches the ventral surface. A separate receptaculum 
seminalis is usually absent. Ovary ventral, and, in the case of 
single genital organs; always median. Shell gland median and 
dorsal. Yolk glands lateral, or even on the edges. Testes 
lateral, a large part of them lie external to the longitudinal 
nerves, which latter are situated much further inwards. The 
uterus never forms a "rosette." Genitalia often double. Eggs 
thin-shelled and without cover. In fish. 

(I) Genus Bothriocephalust Rudolphi, r808. 

General characters :-, Scolex long. Suckers weakly developed. 
Neck wan~itlg. Segm~nts incomplete. Yolk glands in skin layer. 
Ovary median, ven tral. No receptaculum seminalis. Mouth of 
uterus ventral and median, both other openings dorsal and 
median. 

Bothriocephal us (Anchistrocephal us) pol yptera (Leyd), 
1853. 

Two slide specimens only. 
Z E V ~\9P,. Labeo rohita and Ophiocephalus striatus. Berhampur, 

Bengal. T. Southwell. 

Literature :-
Luhe, 1899. Southwell, 1913. 

Family MESOCESTOID1DAE, Fuhrmann, I90 7. 

= MESOCESTOIDINAE, Liibe, I894. 
= MESOCESTOIDAE, Ariola, 1899. 

Family diagnosis :-Taenioidea. Scolex without rostellum or 
hooks. Suckers unarmed. A single set of reproductive organs 
in each segment. Genital pores located in the ventral surface of 
the segment. Vagina opens in front of, or besides, the cirrus 
pouch. Eggs in gravid segments enclosed in a single thick-walled 
egg capsule. Adults in mammals and birds. 

Type-genus M esocestoides, Vaillant, I863· 

(1) Genus Mesocestoides t Vaillant, 1853. 
= Monodoridium, Walter, 1866 (type Taenia utriculifera, Walter, 1866). 
= Ptychophysa, Hamann, 1885 (type Taen£a canis-lagopodis, Rudolphi, 

1810 ). 

Generic diagnosis :-Mesocestoididae, with the characters of 
the family. Adul ts in mammals and birds. 

Type-species Mesocestoides ambiguus, Vaillant, 1863. 
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Mesocestoides lineatus (Goeze, 1782), Rai11iet, 1893. 

One specimen, without head, probably from th~ Zoological 
Gardens, Calcutta. 

Z E \T 46
7
83. Felis tigris. 1. 

Synonymy:-
~ 

Taenia canis-lagopod£s, Rudolphi, 1810. 
" pseudo-cucumer£na, Baillet, 1863. 
" pseudo-ell£pt£ca, Baillet, 1863. 

Ptychophysa l£neata (Goeze, 1782), Hamann, 1885. 

Literature :-
Ransom, 1909. Liihe, 189.+. Ariola, ~899. Fuhrmann, 1907. Walter, 

1866. Hamann, 1885. 

Family ANOPLOCEPHALIDAE, Fuhrmann, 190 7. 

Family diagnosis :-Taenioidea. Scolex unarmed, without 
rostellum. Suckers relatively large, unarmed. Neck absent. 
Segments usually broader than long. A single or double set of 
reproductive organs in each segment. Genital pores marginal 
and bilateral! unilateral, or irregularly alternate or (?) absent. 
Testicles numerous or rarely (Triplotaenia.) one in each lateral 
half of the segment. Median axis,Of female glands lateral of the 
median axis of segment. Uterus persistent, and transversely 
elongated, either tubular, sac-like, branched or reticular; or not 
persistent replaced by egg capsules whose formation may} or may 
not, be preceded by the appearance of para-uterine organs. Eggs 
with thin transparent shells, with or without a pyriform ap
paratus. Adults in mammals and birds. 

Sub-family (I) ANOPLOCEPHALINAE, Blanchard, I89r. 

Sub-family diagnosis :-Anoplocephalidae. Uterus persistent 
and tubular, sac-like, branched or reticular. Adults in malnmals 
and birds. 

Type-genus Anoplocephala, E. Blanchard) 1848. 

Genus Anoplocephala, E. Blanchard, 1848. 

= Plagiotaen£a, Peters, 1871 (type Taenia g£gantea, Peters, 1857). 

Generic diagnosis: - Anoplocephalinae. Segments usually 
much broader than long, occasionally longer than broad. A 
single set of. reproductive organs in each segment. Genital pores 
unilateral, or irregtt1arly alternate. Genital canals pass on the 
dorsal side of the longitudinal excretory vessels and nerve. 
Testicles and female glands in the median field; female glands 
toward the pore sid~ of the segment, testicles toward the opposite 
side. Uterus a transversely elongated sac with pocR'et-like ap
pendages, anteriorly and posteriorly. Eggs with well-developed 
pyriform apparatus. Adults in mammals. 
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Type-species .Anoplocephala perfoliata (Goeze, 1782), E. Blan
chard, r848. 

(I) Anoplocephala plicata (Zed., I800), R. Blanchard, I89r. 

One specimen :-
Z E V ±-.6fQ. Horse (Equus caballus). Lahore. Punjab Civil Veteri. 

nary Department. 

Synonymy:-
Taenia plicata (Zed., 1800), Rudolphi, z805. 

" equina, Pallas, 1781. 
" magna, Abeldg. in Mueller, 1789. 

Alyselmin~~us plicatus, Zeder, 1800. 

Literature :-
Rudolphi, 1810. Neumann, 1892. 

(2) Anoplocephala gigantea (Peters, I856) , R. Blanchard, 1891. 

Five specimens:-
Z E.V 41',/-Jl., Rhilloc.eros uniC01'nis, Janakpur, Nepal Terai. Museum 

Collector, R. Hodgart. 

Synonymy:-
Taenirz gz'gantea, Peters, 1857. 
Plagiotaenia gigantea, Peters, 187!. 

Literature :-
Peters, 1857 and 1871. 

Sub-family (II) THYSANOSOMINAE, Fuhrmann, 190 7. 

Sub-family diagnosis :-Anoploceph~1idae. Uterus transverse
ly elongated, consisting of several or numerous communicating 
sacs, with parenchymatous para-uterine organs, into which the 
eggs probably pass in the oldest segments. Adults in mammals. 

Type-genus Thysanosoma J Diesing, 1835. 

(r) Genus Thysanosoma, Diesing, 1835. 

Generic diagnosis :·-Thysanosominae. Segments m~ch broader 
than long, end segments only showing a tendency to become 
longer and narrower. A double set of reproductive organs, but 
only a single uterus in each segment, with opposite, or with 
irregularly alternating pores, those of one side, with the corres
ponding cirrus pouch, ovary, and vagina having been suppressed. 
Gep.ital canals pass between the longitudinal ~xcretory vessels, and 
dorsal of the nerve. Uterus transverse, undulating, cOlnposed of 
numerous ascon-like pouches, each supplied with a para-uterine 
organ. Horns of pyriform· apparatus absent. Adults. in manlmais 
(ruminants) . 

Type-species Thysa11,osoma actt'nioides, Diesing, 1835. 
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Thysanosoma actinioides, Diesing, 1835. 

'two specimenSt~-
Z E V ~6p. Rhinoceros sondiacus. 

Synonymy:-
Taenia fimb1'iata, Diesing, IS'SO. 

Literature :-' 
Curtice, IS90. 

? ? 

(2) Genus Cittotaenia, "Riehm, r88I. 

[VOL. IX, 

=Ctenotaenia, Railliet, IS93 (type Taenia marnlotae, Frolich, 1802). 
=Coelodela, Shipley, 1900 (type Coelodela kuvaria, Shipley, 1900). (See 

also Fuhrmann, 1902). 

Generic diagnosis :-Anoplocephalinae. Segments broader 
than long. Two sets of reproductive organs in each segment. 
Genital pores bilateral. Genital canals pass dorsal of longitudinal 
excretory vessels and nerves. Interproglottidal glands absent. 
Vagina ventral of cirrus pouch on both sides of segment. Uterus 
single or double (one on each side of median line), transversely 
elongated, tubular generally, with simple anterior and posterior 
outpocketings. Eggs with well-developed pyriform apparatus, the 
horns of which are long, crossing each other, or in some cases 
without this apparatus (see Fuhrmann, r902, p. r4~). Adults in 
mammals and birds. 

Type-species Cittotaenia latissi~a, Riehm, 188r = Cittotaenia 
denticulata (Rudolphi, 18°4), Stiles and Hassall, r896. 

(i) Cittotaenia bursaria t Linstow, 1906. 

Several specimens:-
ZEV 24. 7/1.. Lepus 1'ttjicaudatus. Songara, Gondar Dist., U.P. 

l\tl useum Collector, R. Hodgart. 

Literature :
Linstow, 1906. 

(ii) Cittotaenia pectinata (Goeze, 1782, partim, Riehm, I8Sr), 
Stiles and Hassall, 1896. 

Several specimens:-
Z E V !1.~lQ· Hare (Lepus? Izz"spidus). Berhampur, Bengal. Major 

Clayton Lane, I.M.S. 

Literature :-
Goeze, 1782. Riehm, IS81. Stiles and Hassan, IS96. 

Family HYMENOLEPIDIDAE, Railliet and Henry, 1909'. 

=HVMENOLEPIDAE, Ariola, r899 (type-genus Hyme1Colepsis). 
=ECHINOCOTYLIDAE, Ariola, 1899 (type-genus Echinocot'Yle). 
=DILEPINIDAE, Fuhrmann, 1907 (type-genus Dilepis). 
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Family diagnosis :-Taenioidea. Scolex with an armed rostel
lum, or without rostellum. Hooks on rostellum not hammer 
shaped. Suckers usually unarmed. A single, or rarely a double 
set of reproductive organs in each segment. Genital pores mar
ginal and bilateral, unilateral, or regularly or irregularly alternate. 
Egg with thin transparent shell. Adults in birds, mammals, 
reptiles and amphibia. 

Type-genus Hymenolepis, Weinland, 1858. 

Sub-family (I) DIPYLIDIINAE, Stiles, r896. 

=Rhynchotaenia, Diesing, 18S0. = Malacolepidota, Weinland, 1858. 
=Cystoideae, Leuckart, 1863. 
=Cystoidotaeniae, Railliet, 1886. 
=M icrotaenia, Claus, 1~9I. 
= Diyplidinae, Railliet, 1896. 
=. Dilepininae, Fuhrmann, 19°7. 
=Dilepidinae, Railliet and Henry, 1909. 

Sub-family diagnosis :-Hymenolepididae. Rostellum armed 
or rarely absent. Suckers unarmed. A single set, or rarely a 
douple set of reproductive organs in each segment. Uterus sac
like, simple or lobulated, or not persistent, breaking down into 
numerous egg capsules, each containing one or several eggs. 
Para-uterine organs not developed. Adults in birds, mammals 
and reptiles. 

Type-genus Dipylidium, Leuckart, 1863. 

Genus Dipylidium, Leuckart, 1863. 

Generic diagnosis :2Dipylidiinae. ·Rostellum armed with 
several rings of rose-thorn hooklets, which usually have a discoidal 
base. Suckers unarmed. Gravid segments generally longer than 
broad. A double set of reproductive 'organs in each segment. 
Genital pores double and opposite. Testicles very numerous and 
scattered throughout entire tnedullary parenchyma. Vas deferens 
coiled, seminal vesicle absent. Uterus at first reticular, later 
breaking up into egg capsules, each containing one or more eggs. 
Eggs with two shells. Adults in mammals and birds. 

Type-species Dipylidium caninum (Linn.), 1758. 

Dipylidium caninum (Linn., 1758). 

Numerous specimens:-
Z E \' .§.~\P2. Dog (Canis famiUaris) 1 1 
Z E V ~!"'f'L. Dog (Canis familiaris). Colombo, Ceylon. T. Southwell. 
Z E V 'AJ}-lfl. Cat (Felis domestica). Egypt. London School of Tropica1 

Medicine. 
Z E V 1:_(!.j_~. Dog (Can is familiaris). Lahore, Punjab. Punjab Ci\'il 

Velerinary Department. 
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Synonymy:-
Alyselmt'nthuJ ellyptt'cus (Batsch, 1786), Zeder, 1800. 
Cryptocystis trichodectis, Villot, 1882. 
Haly/~is ellyptica (Batsch, 1786), Zed., 1803. 
Taen£a can£na, Linn., 1758. 

" cateniformt's, Goeze, 1782. 
II cateniformis-canina (Linn., 1758), Gmel., 1790. 
" c[1,te1fijorm£s-jelis, GmeI., 1790. 
" cucumerina, Bloch, 1782. 
" elliptica, Goeze, 1782. 
" mon£liformis, pallas, ? 1781. 

Literature :-
Linnaeus, 1758. Neumann, 1892 • 
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Sub-family (II) PAI~UTERININAE, Ransom, I909. 

= Paruterinae, Fuhrmann, 1907. 

Sub-family diagnosis :-Hymenolepididae. Scolex usually 
armed, rarely without r·ostellu11?-. A ~ingle (double in Stilesia, 
provisionally' pla~d by Ransom in this sub-family) 'set of repro
ductive organs in each segment. Uterus simple or double, with a 
single para-uterine organ., or· multiple with s.everal para-uterine 
organs, into' which the eggs pass in the final stage of development 
of the ·segment. Adults. in birds and amphibia (St1~lesia in mam
mals). 

T}"pe-genus Paruterina, Fuhrmann, 1906. 

Genus Stilesiat Railliet, 1893 

Generic diagnosis :-(?) Paruterininae. Head unarmed, with
out rostellum. Neck present. Segments broader than long. A 
double set of reproductiv~ organs in eaci1 segment, with opposite 
pore, or with irregularly alternatlng pore, those on one side with 
the corresponding cirrus pouch" vagina ano ovary having been 
suppressed, both of which conditions may occur in the same 
stobila. Genital canals pass between the longitudinal excretory 
vessels and dorsal of the nerve. Dorsal excretory vessel a con
siderable distance mediad from the ventral vessel. Testicles 
relatively few (six to twelve ,in each set), in the lateral portions 
of the segment in the neighbourhood of the longitudinal excretory 
vessel. Ovary small, globose, between th~ dorsal and ventral 
excretory vessel- on pore side of segment. Yolk glands not appa
rent. Uterus small, spherical) sac-like, one ill each lateral half of 
the segment between the dorsal and ventral excretory vessels. 
When the ovary is absent from one side eggs from the opposite 
side of the segment appear to pass across thr.ough the median 
field, ill a manner not understood, and enter the uterus uf the 
side in which the ovary is lacking. I mmediately anterior and 
mediad of 'each uterus, a para-uterine organ develops/into which 
the eggs probably pass. Eggs with two envelopes. Adult" in 
Ulanlmals (ruminants). 
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Type-species Stilesia globipunctata' (Rivolta, 1874), Railliet, 
1893. 

Stilesia globipunctata (Rivolta, 1874), Railliet, 18g3. 

A few specimens :-
Z E V ~fjll. Goat (Capra hircus). Kasauli. Major Clayton Lane, 

I.M.S. 
Z E V .1. 6

/ s. Sheep (Ovis aries). Lahore, Punjab. Punjab Civil 
Veterinary Department. 

Synonymy:-
Taent'a globt'punctata, Rivolta, 1874. 

Literature :
Curtice, 1890. 

Family DA V AINEID ... L\.~, Fuhrmann, 1907. 

Family diagnosis' :-Taenioidea. Scolex with simple rostel
lum, armed with doub~e row (rarely a simple row) of very nume
rous (and generally very small) hammer-shaped hooks. Suckers 
armed,· or, rarely 'unarmed. A single or double set of repro
ductive organs in each segment. Genital pores marginal, and 
bilateral, unilateral, or alternating. Uterus sac-like, persisting, or 
sac-like ot branched not persistent, replaced either by numerous 
egg capsules, or by a single egg capsule, whose formation is 
preceded by t~e appearance of. a p'ar~-uterine organ; Egg with 
thin transparent ~~ell. Adults in mammals and birds. 

Type:gen~s Da·vainea, BI~nc4ard and Railliet, ISgI. 

Sub-family OPH'RYOCOTYLINAE, Fuhrmann, 1907. 

Sub-family diagnosis :-Davaineidae.· Rostellum very broad, 
armed with' a double row of hooks' on the bonter. Surface of 
suckers armed only near the anterior border. A single set of 
reproductive organs .in. each segment. Genital pores irregularly 
alternate. Uterus sac-like, slightly bilobed., persistent. Adults in 
birds. 

Type-genus Ophryocotyle, Friis, .I870 .. 

Genus Ophryocotyle t Friis, 1870 • 

Generic diagnosis :-Ophryocotylinae, with the characters of 
the sub-family. 

Type-species Ophryocotyle proteus, Friis, 1870. 

Ophryocotyle bengalensis t Southwell, 1913. 

About 60 specimens:-
Z E V 1iJ,p_Z. Labeo rohita and OphiocephaZus stria

tus. Berhampur, Bengal 

Z E V ~):7-t1!. lVallago atilt. BerhampUl', Bengal ... 

T. Southwell. 
(TYPES). 
T Southwell. 
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Literature :-
Southwell, IQ.,13. See also Friis, 1870. Fuhrmann, 1908. Fuhrmann, 

19°9· 

The occurrence of a species of Ophryocotyle in a fish is 
remarkable, as this genus has, up to the present, only been 
recorded from birds. The species is. placed provisionally in this 
genus pending:a more careful anatomical examination than has 
been found possible up to the present. 

Family TAENIIDAE, Ludwig, 1886. 

Family diagnosis: -Taenioidea. Scolex usu ally with well
developed rostellum, armed with a double crown of hooks, rarely 
with rudimentary unarmed rostellum. Suckers unar~ed. Gravid 
segments longer than broad. A single set of reproductive organs 
in each segment. Genital pores irregularly alternate. Vas defer
ens coiled. Seminal vesicle absent. Testicles numerous, usually 
very numerous, and scattered throughout the medullary paren
chyma, except in the posterior median portion, occupied by the 
double ovary, posterior of which is tp.e double yolk gland. Uterus 
with median stem, and, when fully developed, with lateral 
branches. Eggs with a thin outer membrane, and a thick brown 
radially-striated inner shell. Adults in mammals and birds. 

Type-genus Taenia, Linnaeus, I758. 

Genus T aenia j Linnaeus, 1758. 

Generic diagnosis :-Taeniidae, with the characters of the 
family. Adult in mammals and birds. 

Type-species Taenia solium, Linnaeus, 1758. 

(i) Taenia saginata (Goeze, 1782), Leuck., 1867. 

Two specimens :
Z E V 1¥~. Man. 
Z E V ~679Q. Man. 

Synonymy :-

Calcutta. 
Calcutta. 

Major L. Rogers, I.M.S. 
1 

Taell£a solium var. mediocanellata, Kuech., 1854. 
" dentata, Hatsch, 1786. 
" tropica (Schmidtmueller, 1847), Moq.-Tandon, 1860. 
" mediocanellata, I<uechenmeister, 1852. 
JJ cucurbitina, Pallas, 1766. 
II inerm£s, Laboulbene, 1876. 
" lata, Moq.-Tandon, 1860. 

Literature :-
Goeze, 1782. Leuckart (Hoyle's translation), 1886. 

(ii) Taenia soliumt Linnaeus, I758. 

One specimen , fragmented. 
Z E V ±1i.p_t;_. Man. Calcutta. ? 
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Synonymy:-

Taent'a cucurb£t£na, Pallas, 1766. 
" " plana pelluc£da, Goeze, 1782. 
" dentata, Batsch, 1786. 
" 'Vulgart's, Linnaeus, 1758. 
" humana armata, RUdolphi, 1810 ? 

Halysis solium (Linn., 1758), Zeder,.1803. 

Literature :-
Leuckart (Hoyle's translation), 1886. 

(iii) Taenia echinococcus, Von Siebold, 1853. 

One specimen:-
Z E v Ji!>f~. Canis jamil£a'ris. Berhampur, Bengal. Major Clayton 

Lane, I.M.S. 

For synonomy see Stiles and Hassall" 1898. 

Literature :-
Von Siebold, 1853. 

(iv) Taenia serialis (Gerv., 1847), Baillet, 1863_ 

Numerous specimens:-
Z E V ±6/1. Cant's fam£liaris. Lahore, Punjab. 

ment. 
Z E V _5 _5

7
0 __ 6. C . +. 'l . . A I 0 . ants.l amt tarts. ngu, rtssa. 

Civil Vety. Depart .. 

Vety. Asstt., Angul. 

For synonomy see Stiles and Stevenson, 190 5. 

Literature :-
Baillet, 1863. Neumann (Fleming's transl;ttion), 1892. 

(v) Taenia serrata, Goeze, 1782. 

Several specimens :-
Z E V £6

7
69. Canis familiarise 

Z E V ~¥J... Felt's .tigris. 
Z E V 46

7
8!>_. Canis aureZlS. 

Lahore, Punjab. Civil Vety. Depart. 
Burduar, Nepal Terai. B. Warren. 
Museum compound, Calcutta. 

For synonomy see Stiles and Stevenson, 190 5. 

Literature: .-
Goeze, 1782. Neumann (Fleming's translation), 1892. 

LARVAL FORMS OF THE GENUS Taenia, Linn. 

(1) Coenurus serial is, Gervais, -1847. 

(Larval form of T aeina serialis, Baillet.) 

One lar~e specimen :-
Goat (Capra Idl'CllS). Lahore, Punjab. 

Veterinary Department. 
Punjab ,Civil 
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Synonymy:-
(a) Adult. Taenia coenuri-canicula, Diesing, 1864. 
(b) Larva. Coenurus-cerebralis leporis-canicula, Diesing, 1863. 

Literature :
Gervais, 1847. 

(2) Cysticercus tenuicollis t Rudolphi, 18ro. 

(Larval form of Taenia marginata, Batsch.) 

One very large specimen:-
Z E V 4677~. Sheep (O'll~S arz'es). Lahore, Punjab. Punjab- Civil 

Veterinary Department. 

For synonomy see :-
Stiles and Stevenson, 1905, 
Stiles and Hassall, 1912, except in the case of Cysticercus cellulosae. 

Literature :-
Rudolphi J 1810. Neumann, 1892. 

(3) Cysticercus fasciolar-is, Rudolphi, -r808. 

(Larval form of Taenia crassicollis, Rudo~phi.) 

About IO specimens :-
Z E V 43

7
67, 

ZEV~, 

Z E V 46
7
8..J!. 

Mus decumanus. Calcutta 1, Col. A. Alcock,. I.M.S, 
Mus rattus. Lahore, Punjab. Punjab Civil Veterinary 

Department, 
No history. 

For synonymy see:-
Stiles' and Stevenson, 1905. Stiles and HassaU; 19"12. 

(4) Cystic~rcus pisiformis't Zeder, r803. 

(Larval form of T ae1'tia serrata (Goeze». 

Very numerous ~pecimens:-
Z E V .5 J'[4.Ji, Mus rattus? Berhampur, Bengal. Major Clayton Lane, 

I.M.S. 
Z E V 1).~ 7. Mus rattus r Calcutta. Major R. Milne, I.M.S. 
Z E V 46~ 7~§.. Mus rattus (liver). Amritsar, Punjab. Capt. G. I. 

Davys, I.M.S. 

For synonymy see:-
Stiles and Stevenson, 1905. Stiles and Hassan, lQ12. 

Literature :-
Zeder, 1803. Neumann, 1892 • 

(5) Cysticercus cellulosae (Grnel., I790 ), Rudolphi, 1808. 

(Larval form of Taenia soliu1n, Linn., r758.) 

Several specimens:-
Z E V ~ 9l' 7 • Human brain. Ceylon. Medical College, Colombo. 
Z E V Jl51/Jl. Bos taurus (muscles). Ceylon. T Southwell. 
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Synonymy:-
Cysticercus albopunctatus (Treutler, 1793), Zed., ~03. 

JI pyriformis, (Treutler, 1793), Zed., 1803. 
" finna (Gmel., 1790), Zed., 1803. 

Finna humana, Fisher in Werner, 1786. 
Hydalis finna (Gmel., 1790), Bosc, 1802. 
Taenia albopunctata, Treutler, 1793. 

" cellulos(Je, Gme1., 1790. 
" finna, Gmel., 1790. 
" hydat£gena-anomala, Steinbuch, 1801. 
" hydatigena-suilla, Fischer of Chiaje, 1825. 
" muscularis, Joerdens, 1802. 
JJ pyriformis, Rudolphi, 1810. 

r Vermes vesicular£s, Bloch, 1780. 
Vesicariafinna (su£lla), Schrank, 1793. 

JJ hygroma lhumana), Schrank, 1793. 
JJ lobata, Fabr., 1783· 

Literature :-
Stiles, 1906. 
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The occurrence of Cysticercus cellulosae in the muscles of the 
cow is somewhat remarkable, and, as far as I have been able to 
ascertain, this is the first record for this host. My first impres 
sion was that these cysts were those of C. bovis, but subsequent 
examination showed that the head was armed. 

(6) Echinococcus granulosus (Batsch, 1786), Rudolphi, 1805. 

(Larval form of Taenia echinococcus (Zed., 1803), Siebold, 1853.) 

One specimen :-
Z E V It.!ll-§.. Lungs of Bos taU1'lts. Colombo, Ceylon. T. Southwell. 

For the synonymy, which is very extensive, see:
Stiles and Hassall, 1905. Stiles, 1906. 

Literature :
Stiles, 1906. 

Order TRYPANORHYNCHA t Dies., 1863. 

General characters :-Head with two or four bothridia and 
with four retractile and armed proboscides. Segmentation com
plete. Segments detach them~elves usually before fully ripe. 
Genital pores marginal or sub-marginal. Uterus opening? Geni
talia as in the Tetraphyllidea. Larvae in various marine animals. 
Adults. mostly in gut of Plagiostomes. 

(I) Genus Rhynchobothrium t Rudolphi, 1819. 

Tetrarhynchus of authors. 

General characters :-Body taeniaeform. Neck tubular. 
Head contmuous with neck, with two opposite bothridia, parallel 
or converging at the apices, lateral or marginal, entire or un
divided J or, either bilocular with a longitudinal partition, or 
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bilobed or divided. Proboscides four, terminal, armed, retractile 
in the neck, fot(, the most part longer than the head. Genital 
apertures, male marginal, female lateral, or male and female 
marginal, ('tapproxima teo 

I. Rhynchobothrium sp. 
o 

Numerous specimens :-
Z E V 'l.J).l-±. Cybium g uttatum. Puri, Orissa. T Southwell. 

Literature :-
Southwell, 1912 and 1913. 

II. Rhynchobothrium sp. 

Numerous specimens:-
Z E V JiJJl-1.. Serranus undulosus. Pearl Banks, Ceylon. T. Southwell. 

Literature ;
Southwell, 1912. 

III. Rhynchobothrium sp. I. 

Numerous specimens:-
Z E V 59l.§.. Cybium guttatum and Cho1,inemus lysan. 

Pearl Banks, Ceylon 

Literature :-
Southwel1, 1912 and 1913. 

IV. Rhynchobothrium sp. II. 

Numerous specimens:-
Z E V ~9l~. Lutianus argentimaculatuS,} 

D,'epane punctata, 
D£agramma sp. 
Serranus undulosus. 

Literature :
Southwell, 1912. 

Pearl 
Banks, 
Ceylon. 

V. Rhynchobothrium sp. III. 

T. Southwell. 

T Southwell. 

Numerous specimens :
Z E V ~J}li!.. Balisteslsp. Pearl Banks, Ceylon. T. Southwell. 

Literature :
Southwell, 1912. 

VI. Rhynchobothrium spp. A, B., & C. 

Few specimens :-
Z E V 59l!i. Serranus undulosus, } 

Lut£anus gibbus, Pearl Banks, Ceylon. 
Psettodes erumei. 

T Southwell. 
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Literature :
Southwell, 1912. 
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The above species appear to differ from those described by 
Shipley and Hornell (1906) from the same region, and from the 
same species of fish. 

(II) Genus T etrarhynchus t RUdolphi, 1809. 

= Tetrarhynchobothrium, Diesing, 1850. 

General characters ~-Body articulate, taeniaeform. Neck 
tubular. Head with four bothridia in two lateral pairs, parallel 
with the head. Proboscides four, terminal, filiform, armed, retrac
tile in the neck, free, i.e. not running through the bothria. Genital 
apertures marginal or lateral. 

(1} T etrarhynchus gangeticus, Shipley and Hornell, 1906. 

Larvae. About 100 specimens. 
Z E V ~72 0. Sphyraerza jello. Pearl Banks, Ceylon. T. Southwell. 

Literature :-
Shipley and Hornell, 1906. Southwell, 1912. 

(2) Larva of Tetrarhynchus platycephalus, Shipley and 
/ Hornell, 1906. 

Few specimens :-
Z E V !L972 1. Trygon 71lalga. Pearl Banks, Ceylon. T. Southwell. 

Literature :-
Shipley and Hornell, 1906. 

(3) Tetrarhynchus sp. 

Larvae. Nlunerous specimens ;-
Z E V .Ii 9l-'A.. Balistes sp. Pearl Banks, Ceylon. T. Southwell. 

(4) Tetrarhynchus sp. 

Larvae. Many specimens:-
Z E V ~1.!J-(-;!'. Lutianus sp. Pearl Banks, Ceylon. T. Southwell. 

(s) Tetrarhynchus sp. 
Larvae. Many specimens:-

Z E V !L9..,f.±. Serranus undulosus. Pearl Banks, Ceylon. T Southwell. 

(III) Genus Otobothrium, Linton, 1891. 

General characters :-Body articulate, taeniaeform J head 
separated from body by a neck. Bothridia two, opposite, lateral, 
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each with two supplement,al ciliated- 'pits at the posterior free 
angles. Proboscides fOl:1r, terminal, filiform'~ ~rmed, retractile in 
lUck. Reproductive apertures marginal. 

Larva of Otobothrium insigne-, Linton, 1905· 

Many spe~imens :-
Z E V §..972

J1
.• Diagramma crassisPinUln,} Pearl Banks, 

Serranus undulosus, CIT. Southwell. 
B l ' eyon .. , a lstes sp. 

Literature :-
Linton, 1887. Southwell, 1912. 

(IV) Genus Syndesmobothrium, Diesing, 1854. 

=Synbothrium, Diesing, 1850. 

General characters :-Body articulate, taeniaeform, neck tubu .. 
lar) rounded at base Head tetragonal, with four terminal prom
inent bothridia, attached to head by posterior margin, cruci
formly disposed, oval, slightly curved, joined with each other ;at 
the base by a membrane. Proboscides four, filiform, armed, each 
one running through a bothridium (pedicel) excurrent at apex, 
longs' retractile in the neck. Genital apertures marginal (?). 

Syndesmobothrium filicolle, Linton, 1889. 

Larvae. Few specimens. 
Z E V J19

7
26 • Clupea ilislza. Calcutta. T. Southwell. 

This species was also obtained fro,m the mesenteries of 
Cybium guttatum and Chorinemus 1ysan i~ Ceylon waters. 

Literature :-
Linton, 1887. Southwell, 1912. 

LIST OF LITERATURE CITED. 

Ariola, V., II gen. Scyphocepha1us, Rigg. e proposta di una nuova 
classificazione dei cestodi. In Atti Soc. Lig. Sci. Nat. e Geogr . 

. Genoa, June 1899 .• Vol. 10, No.2, pp. 160-167. 
Bal11et, C., Rech. sur un Cystique polycephale du lapin. In 

Mem. de l' Aead. des. Se. de Toulouse, 1863 (6), Vol. I, pp. 
452-482• 

Blainville, H. M. de.) Article Verso In Dictionnaire des sciences 
nature Paris, I~28, T. LVII, pp. 365-625, avec pI. 

Blanchard, E., Recherches sur l' organisation des verso In Ann. 
Sci. Nat. Paris, Zool., Dec. 1848, 3rd ser., Vol. 10, pp. 321'-
364, pIs. II, 12. 

Blanchard, R., H istoire zoologique et medica1e des teniades du genre 
Hymenolepis, Weinland. Paris, 1891 112 pp., 22 figs. 



T. ,SOUTHWELL: Indian Cestoda. 297 

Blanchard, R., Notices helminthologiques (deuxienle serie). In 
Mem: Soc. Zool. 'France, Paris,'189I, Vol. 4, Nos. 3-4, Pp.42o-
488, figs. 1-38. 

BlochJ M. E., Beitrag zur Naturgeschichte der Wiirmer welche 
in anderen Thieren leben. In Beschaft Berl. Ges. Nat. 
Freund., 1779, 'Vol. 4; pp. 534-56I , pI. 12, figs. 3-5. pIs. 14, IS. 

--~hhandlung von der· Erzeugung der Eiilgeweidewiirnler und 
den Mitteln wider dieselben. Eine von der Koniglich Danis
chen Societal der W issenschalten zu Copenhagen gekronte 
Preisschrift, Berlin, 1782; 2 p. r, 54 pp., 10 pIs. 

Carus, J V., Prodromus faunae mediterraneae, sive descriptio 
animalium maris mediterranei incolarum P. I. Stuttgurt, 
1884, Pg. 113· 

Curtice, C., The animal parasites of sheep. U.S. Dept. Agric. 
Bureau 01 Animal Industry. Washington, 1890, 222 pp., 36 
plates. ' 

Diesing, K. M., Tropisurus und Thysanosoma, zwei neue Gattungen 
von Binnenwiirmern (Entozoen) aus Brasilien. In M ed. 
Jahrb. K. K. Osterr. Staat, Vienna, I835, Vol. 16, neue folge, 
Vol. 7, no. I, pp. 83-116 , pIs. 1-3. . 

--Systema helminthum. Vienna, r850, Vol. I, xiii, pp. I 1,679 
pp. 

Donnadieu, A. L., Contribution a l'histoire de la Ligule. ] ourn. de 
l' anat. et de la phys., 1877, pp.' 32 I-370; 45 1-497, avec 7 pl.
Journ de Micrographie, 11,1878, pp. 34-39.-Arch de Zool. expo 
et· gen., Tom. V, 1876, pp. 63-64_.-Journ. de 200l. T .. VI, 
1877, pp. 144-149. 

Fiihrmann, 0., Sur deux nouveaux genres de cestodes d'oiseaux. 
(Note preliminaire). In Zool. Anz' J Leipzig, May 5th, 1902, 
No. 676, Vol. 25, pp. 357-360, figs. 1,2. 

',--Die AnoplocePhalid~n" der vogel. In- Centralbl. Bakter., etc., 
Jena, 1902, Aht. I, Vol. 32, no. 2, Original, pp. 122-147, fig. 
1-25· 

--Die Systematik der Ordung der Cyclophyllidea. In Zool. Anz., 
Leipzig, 1907, Vol. 32, nos. 9-IO~ pp. 289-297. 

--Ueber ost-asiatische Vogel-Cestoden. In Zool. Jahrb., Jena, 
1905, Vol. 22, no. 3, pp. 303-320, pIs. 10, II, figs .. 1-22. 

--Bekannte und neue Arten und Genera von Vogeltanien. 
Ibidem, Dec. 20th, 1907, Vol. 45, no .. 6 J Original, pp. 5 I6-536, 
figs. 1-43. 

--Die Cestode~ der vogel. In Z ool. J a,hrb., J ena., 1908, Supple
ment 10, no. I, pp. 1-232. 

-' -Neue Davaineiden. In Centralbl., etc., Jena, Feb. 4th, 1909, 
Abt. 1, Vol. 49, no. I, Original, pp. 94-124, figs. 1--44· 

Gervais, P., Sur quelques entozoaires taenioides et hydatides. In 
Metn de l' Acad. d. sc. et des lettr. de Montpellier. Sect. de sc. 
Ann.,1847, pp. 85--I04, avo 2 pI. 

Goeze J 1\. E. Versuch einer N aturgeschichte der Eingeweidewiir-, , . 
mer thierischer Korper. Blankenburg, 1782 , xl+47 I pp. 44 
(35) pIs. 



Records 0/ the Indian Museum. [VOL. IX, 

Hamann, 0., Taenia lineata, Goeze, eine Tanie mit flachenstandi
gen Geschle~htsoffnungen. Ein Beitrag zur Kenntnis der 
Bandwiirmer. In Zeitsch. Wiss. Zool., Leipzig, Nov. 24th, 
1885, ;Vol. 42 , no. 4, pp. 718--744, pls. 29, 30. 

Leuckart, K. G. F~ R., The parasites of man, and the diseases 
which proceed from theine A text-book for students and 
practitioners. Natural history of parasites in general. Sys
tematic account of the parasites infesting man. Protozoa
Cestoda. Translated frolll the German, with the co-operation 
of the author, by William E. Hoyle, Edinburgh, 1886, xxvi, 
pp. II, 771 pp., 404 figs. 

--Die menschlichen Parasiten und die von ihnen herruhrenden 
Krankheiten Ein Hand- und Lehrbuch fur naturforscher' und 
aerzte. Leipzig and Heidelberg, 1863, Vol. I, viii + 766 pp.,. 
268 figs. 

LinnaeuB, C., Systema naturae per regna tria naturae, secundum 
classes, ordines, genera, species, cum characteribus) differen
tiis I synonymis, locis. Editio decima, reformata. Stock
holm, January 1758, Vol. 1, I, p. i, 823 pp. 

Linstow, V., Helminthes from the Colombo Museum. In Spolia 
Zeylanica. Colombo, Jan. 1906, Part II, Vol. 3, pp. 163-188, 
pIs. 1-3, figs. I-55. 

Linton, E, Notes on Entozoa ~f marine fishes of New England, 
with descriptions of several new species. U S. Commn. 0/ 
Fish and Fisheries, Part XV Report of Commissioner for 
1887, Washington, 1891, pp. 719, wit~ IS plates. 

Ludwig, H., Dr. Johnnes Leunis, Synopsis der Thierkunde. Ein 
H andbuch lur hohere Lehranstalten und lur Alle, welche sich 
wissenschaftlich mit der N aturgeschichte der Thiere beschaftt"gen 
wollen. 3 giinzlich urngearbeitete, vermehrte A ullage. Hanover, 
1886, vol. 2, XV+123I pp., 1160 figs. 

Liihe, M. F. L., Zur morphologie des Taenienscolex, Diss. Konigs
berg i. -Pro 1894, 133 pp., 21, 12 figs. 

-Verh. d. p. Zool. Ges. 1899, P.30. 
Monticelli and Crety, Recherche intorno alIa sottofamiglia, Soleno ... 

·phorinae, Montie. and Crety. In M em. R. Accad. d. sc. di 
Torino, 1891, Sere II, T. XLI, pp. 381-402, c. II tav. 

Neumann, L. G., A Treatise on the Parasites and Parasitic 
diseases of the Domesticated Animals. Translated and edited 
by George Fleming from 2nd French edition. London, :t892, 
800 pp., 364 figs. -

Perrier, E.,-- Traite de zoologie. Paris, 1897 (Pt. 2), fasc. 4, pp. 
1345-2136, figs. 98o-I547. 

--I Description d''-un genre nouveau de Cestoides. In Arch. de 
Zool. exper et gener. 1873, Tom. II, pp. 349-362, avec.. i pI. 

Peters, W., Ueber eine neue durch ihre riesige Grosse ausgezeich
nete Taenia. (Secretary's abstract of remarks, November 3). 
In Monatsb. k. preuss. Akad. Wiss., Berlin, Nov. 1856, p. 
469 (1857)· 



1913.] T. SOUTHWELL: Indian Cestoda 299 

Peters, W., Note on the Taenia from the Rhinoceros, lately des
cribed by Dr. J Murie. (Read Feb. 21) In Proc. Zool. Soc. 
London, 1871, no. 10, pp. 146-147, figs. 1,2. 

Rai11iet, A., Traite de zoologie medicale et agricole. Paris, Decem ... 
( ber 1M93, 2

e ed. (fasc. I), 736 pp., 494 figs. 
Railliet A., and Henry, A., Les cestodes des oiseaux. (Review 

of Fuhrmann, 0., 1908); In Rec. Med. Vet: Paris, 1909, 
Vol. 86, no. g, pp. 337-338. 

R,ap.som, B. H., The Taenioid cestodes of North American birds. 
In Bull. U. S. Nat. Mus. Washington, Ig09, 6g, pp. 1-141, 
figs. 1-:-42. 

"Riehm, G., Uhtersuchungen an den Bandwurmern der Hasen und 
Kaninchen. (Secretary's abstract of paper read before Na
turw. Ver. Sachs. u. Thur. Halle. January 27.) In Zeitsch. 
ges. Naturw. Berlin, 18Br, Vol. 54, 3 Folge, Vol. 6, p. 200. 

--Studien an Ce5toden. Ibidem, 1881, pp. 545-610, pIs. 5, 6. 
Rivolta, S., Sopra alcune specie di tenie della pecora. Pisa, 1874. 
Rudolphi, C. A., Entozoorum sive vermium intestinalium historia 

naturalis. Amsterdam, 1810, Vol. 2, no. 2, xii + 386 pp. 
St. Friis. En hidtil ubeskreven Baendelorm hos Fugle (Ophryo

c6tyle proteus). In Vide M edd. naturh. 'For., Kjobenhavn, 
1869, 3d ser., Vol. I, nos. 6-8, pp. 221-124, pI. i (I870). 

Shipley, A. E., A description of the Entozoa collected by Doctor 
Willey during his sojourn in the Western Pacific. In Willey's, 
Zool. Results. Cambridge, Dec. Igoo, Part 5, pp. 531-568, 
figs. A-G, pIs. 54-56, figs. 1--36. 

--Some parasites from Ceylon. In Spolia Zeylanica. Colombo, 
November Ig03, Vol. I, Part 3, pp. 45-55. 

Shipley and Hornell, Ceylon Pearl Oyster Reports. London, 1906. 
Part V 

Siet>old, Von, Ueber die Verwandlung der Echinococcus-brut in 
Taenien. In Zietsch. /. Wiss. Zool. Leipzig, 1853. Bd. IV. 
pp. 409-425, mit. I Taf. 

Southwell, T., Ceylon Marine Biological Reports. Colombo, 1912. 
Part VI, with 3 pIs. 

--Some Parasites of Indian Fishes. In Rec. Ind. Mus. Calcutta, 
Ig13, Vol. IX, Part II, with 4 pIs. 

Stiles 1 C. W., Report upon the .present knowledge of the tape
worms of poultry. In Bull. 12, Bur. Anim. Ind., US., Dept. 
Agric., Washington, r896., pp. 1-79, pIs. 1-2I, figs. I-276, 
bibliography by A. Hassan, pp. 8I-88. 

--Illustrated key to the cestodes parasites of man. In Bull. 25, 
Hyg. Lab. U. S, Pub. Health and Mar.-HlJsp. Serv., Washing
ton. 

Stiles and Hassall, Inspection of Meats for Animal Parasites. 
In Bull. 19, U. S. Dept. Agriculture, Bureau 01 Animal In
dustry, Washington, 1898. 

-Index Catalogue of Medical and Veterinary Zoology. Cestoda 
and Cestodoria. Washington, 1912. 



Records 01 the Indian Museum., [VOL.' IX, 19 I 3.] 

S\iles and Hassall, Notes on parasites. 47. On the priority of 
Cittotcenia, Riehm-, over Ctenotcenia, Railliet, 1891. In Vet. 
Mag. Philadelphia, July 1896, Vol. 3, no. 7, p. 40 7. 

Stiles and Stevenson~ The Synonymy of Taenia, T crassicollis, 
T marginata, T \serra~a, T ccenut:us, T. ser£alis, and Echino
coccus. In Bull. 80, U. S. Dep. 01 Agric. Bureau 0/ Animal 
I rz.dustrv. (. Washington, 1 go 5. 

Walter, H., Helminthologische Studien. In Ber. Offenb. Ver. 
Naturk., I865-66, Vol. 7, pp. 51-79, pI., I, figs. 1-6.(1866). 
Nachtragliche Mittheilung zu " Helminthologische Studien." 
Ibidem, 1866, pp. 133-4. 

Zeder, J G. H., Anleitung zur N aturgeschichte der Eingeweide
wurmer. Bamberg, 1833, mit 4 Taf. 

Zschokke, F., Recherches sur l'organisation 'et la distributio~ 
zoologique des vers parasites des poissons 'd'eau douce. In 
Archivis de Biol., 1884, T~ V., pp. I-89. Avec 2 pI. 



xx SOME NE\V' AND INTERESTING 
BATRACHIA AND LIZARDS FR01VI 

IN D I A, C E Y LON AND B 0 R N E O. 

(Plate xv.) 

By N. ANNANDALE, D.Sc., F.A.S B., Superintendent, Indian 
Museum. 

The species described or commented on in this paper are rep
resented by specimens recently presented to the Indian Museum 
or collected by members of its staff. 

BATRACHIA. 

Fam. CAECILIIDAE. 

Since Mr. Boulenger published his volume on the. Reptiles 
and Batrachia in the Fauna of British India (r890) the discovery 
by Col. Alcock 1 of a species of H erpele from Assam has not only 
added a very interesting form to' the fauna but has also greatly 
extended the known range of the genus, which had previously 
been recorded only from Africa and America. The only other 
addition as yet made to the Indian list in the group is a new variety 
of the widely distributed Oriental speci~ I chthyophis glutinosus 
(I.g. var. tricolor) described from Travancore by myself.i I have 
here to add, from the southern part of the Malabar Zone, a new 
species of the South Indian and African genus U raeotyphlus. 

Uraeotyphlus menoni t sp. nov. 

Teeth moderate, both rows on the mandible well developed. 
Head triangular, short, with the snout rounded; snout about 

as long as the distance between the eyes, by no means prominent. 
Tentacle below and slightly in advance of the nostril. 
Eyes distinct. 
Body cylindrical, slender, with about 170 rings; circular folds 

narrowly interrupted in the midventral line on the fore part of 
the body, alternating with longer and shorter interruptions on the 
hind part. 

-----------------------------------------------------
I Ann. Mag. Nat. Hist. (7) XIV, p. 271, pl. vii (1904). 
~ Ree. Ind. Mus. III, p. 186 ( 190 9). 
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Tail short, pointed, bearing about ro complete rings; its length 
5,·6(" of its breadth at the base. 

Colouration. Dorsal surface slate-grey; throat a little paler; 
lips narrowly pale; ventral surface of the body white blotched 
with slate'·grey, becoming darker posteriorly; the white extending 
for some distance up each fold on the side; tail uniform slate-grey ; 
a pale spot round the vent. 

Type No. 16707; Co-type No. r6695, Rept. In.d. lv.tus. 
Distribution. Coastal districts of the southern part of the 

Malabar Zone. 
I have examined two specimens, one (the type) from Trichur 

in Cochin, and the other from Kondatti in the S. Malabar district. 

A 

Head of Uraeotyphlus menoni, sp. nov., with that of U. oxyurus (A) for 
comparison. 

--

Both were collected and presented to the Indian Museum by Prof. 
K. Rammuni Menon of Madras. 

Uraeotyphlus menoni is closely related to U. oxyurus, from 
which it differs in its shorter head, in the less numerous rings on 
its body, in the more forward position of its nostril and in coloura
tion. 

Uraeotyphlus oxyurust D. & B. 

Numerods specimens from Cochin have recently been presen
ted to the Indian Mu~eum by Prof. K. Rammuni Menon. 

Herpele fulleri t Alcock. 

The type is numbered I4759 in our register of Reptiles and 
Batrachia. No further specimens have been obtained. 
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Fam. BUFONIDAE. 

Bufo stomaticus t Liitken. 
Annandale, Ree. Ind. Mus. III, p. 283 (I90 9). 

This toad has not hitherto been recorded from Peninsular India 
south of the Indus and the Ganges. A fine specimen was, how
ever, recently obtained by Mr. F. H. Gravely and myself at Purulia 
in Chota Nagpur. It was found under a stone in the middle of a 
ploughed field. 

The Arabian toad assigned by Mr. Boulenger to his B. ander
soni'(which is undoubtedly synonymous, so far as Indian speci
mens are concerned, with B. stomaticus) apparently differs from 
the Indian species in having a true as distinct from an artificial 
tarsal fold .. 

Fam. RANIDAE. 

IxaIus leucorhinus t Martens. 

I. leueorhinus, Boulenger, Faun. Ind., Rept., p. 483 ( 1890 ). 

I. nasutus, Annandale (nee Gunther), Ree. Ind. Mus. III, p. 286 (1909). 

This species, which is recorded from both Ceylon and S. India, 
is easily confused with I. nasutus, which is apparently confined to 
Ceylon. The latter species may be distinguished by possessing a 
middorsal row of prominent whitish glands of very small size. 

I. leucorhinus is not uncommon at the base of the Western 
Ghats in Travancore on the western side of the range. I have 
not seen specimens from Ceylon. 

Ixalus variabilis t Gunther. 

Colouration seems to-have literally 1\0 .specific significance in 
this frog. Six specimens were taken on one occasion by Mr. F. H. 
Gravely at Pattipola in the Central Province of Ceylon at 'an alti
tude of about 6000 ft. In one the whole of the dorsal surface is 
pale bluish grey with ~ bold irregular reticulation of black lines; 
in another it is of an almost uniform deep brown, except that the 
limbs are obscurely barred and that there is a very conspicuous 
white lozenge-shaped mark on the snout; a third has a distinct 
M-shaped dark mark on the back and a dark cross-bar between 
the eyes; while the colouration 'of the others is of a less striking 
character, but different in each case. 

Besides Mr. Gravely's specimens we have others from Gol
conda, the Anamalai Hills and TinneveUi, all froln Beddome's 
collection, as well as a large series fro m "S. India," 'c Malabar" 
and' C Ceylon." 

Ixalus signatus t Boulenger. 

A fine specimen of this species was recently taken at Coonoor 
in the Nilghiris (alt. ca. 6500 ft.) by Capt. R. B. Seymour Sewell, 
I.M.S. It is, therefore, not confined to the Malabar Zone. 
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Ixalus cinerascens t Stoliczka. 

(Plate xv, fig. 4.) 
Ixalus cinerascens, Stoliczka, Proc. As. Soc. Bengal 1870, p. 273, and 1872, p. 109· 
Leptobrachium monticola" Boulenger (part.) , Faun. Brtl. Ind., p. 510 (1890). 
Ixalus cinerascens, ,Sclater, Proc. Zool. Soc. London 1892 , p. 347· 

This species - of which the type 'is in the Indian Museum, is, 
as Slater has poi~ted out, a true Ixalus. It was probably obtained 
in the first instance in the Dawna Hi11s inland from Moulmein. I 
took a specimen at an altitude of about 3000 ft. on the western 
side of that range in T908. 

There is no conical papilla on the tongue. A noteworthy, 
feature is the promipence of the warts on the upper eyelid. The 
colouration. is probably variable, my own· specimen .being much' 
browner than Stoliczka's. 

Ixalus chalazodest Gunther. 

Mr. T. Bainbrigge Fletcher re~ent1y presented to the Indian 
Museum a specime,n he had taken in the Anamalai Hills at an 
altitude of 4000 ft. It agrees well with examples from Beddome's 
collection labelled sinlply "S. India." 

Ixalus glandulosu~t J erdon. 
This is much the commonest species of the ge11us at moderate 

heights in the hills of S'outhern and South-western India. I have 
recen tly examined specimens from the following localities in th~ 
Western Ghats :-Satara, Kachal, Taloshi and 'rambi (2000-2100 

ft.) and Mahableshwar (4200 ft.) in the Satara district of the 
Bombay Presidency; also from Maeara' in Coorg and the Anamalai 
Hills (4000 ft.). These l'5pecimens were- taken by- Messrs. F. H. 
Gravely) S. P. Agharkar and T. Baillbrigge Fletcher,o_ 

Ixalus arinandalei t Boulellger. 

Boulenger, Journ. As. Soc. Bengal 19u6, (2), p. 385 j Annandale, Ree. Ind. Mus. 
VIII, p. 16, pI. iii, fig. 2 (1912). 

The tadpole of this species closely resembles that of Rhacop
horus m~culatus himalayensis,l together with which it is often 
abundant in pools of rain-water in the neighbourhood of Kurseong 
during the "rains." It tnay be distinguished by the following 
characters :-

10 1'he pigment is paler ann more evenly disposed. 
2. The'tail is relatively shorter and much deeper at the base 

and tapers more abruptly at the tip. It has a broadly 
lanceolate form as a whole. 

3· The upper profile of the' head and body forms a ~ore 
even -curve. 

1 Rec. Ind. Mus. VI I I, p. 24,' pI. iy, fig. 5. 
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The young frog) immediately after its metamorphos~s is com
plete, is already almost as large_ as the adult. 

Ixalus semiruber t sp. nov. 

(Plate xv, fig. 3.) 

Size very small, the length from snout to vent being not 
Inore than I2 mm. 

Habit stout; . limbs 'moderate, tibio-tarsal articulation reach
ing a point midway between the eye and the tip of the snout. 

Head. Snout bluntly rounded, about as long as diameter of 
orbit, with the nostril slightly nearer' to its tip than to the eye; 
loreal region slightly concave; tympanum concealed; eyes large 
and prominent; dorsal surface of· head slightly concave; inter
orbital space broader than upper eyelid. Tongue with a small free 
papilla; lower jaw with a tooth at the tip. 

Skin of dorsal surface smooth, highly glandular but without 
prominent single glands; of throat and chest smooth J of belly and 
(to a less extent) of· lower surface of thighs granular; a fold from 
the eye to the shoulder. 

Digits with very small but distinct terminal disks; fingers 
with a vestigial web; toes about 1/3 webbed; 1st finger shorter 
than 2nd; subarticular tubercles large, rounded; metacarpal 
tubercles distinctly indicated; a large oval inner· metatarsal 
tubercle present; no tarsal fold. 

Colouration. Dorsal surface of head, fore limbs a~ anterior 
part of body dark brown; posterior part of body and hind limbs 
pale brown fin life red); throat and chest suffused with -dark pig
ment; belly pale brown with whitish granules; fore limbs obscurely 
banded; all the dIgits more distinctly so; no reticulate markings. 

Type No. 17401, Rept. Ind. Mus. • 
Habitat. Pattipola near Nuwara Eliya, Central Province, 

Ceylon; alt. ca. 6000 ft. 
This little frog is related to the common S. Indian species 

I. glandulosus, from which it differs in its smaller size, stouter 
habit, less blunt snout, smooth chest and totally different coloura
tion. It is conlmon under fallen tree-trunks in the jungle round 
Pattipola and has probably escaped notice hitherto on account of 
its snlall size. I collected only a single specimen, although I saw 
more, in October, 1911. -

LACERTILIA. 

Fam. GECKONIDAE. 

Alsophylax himalayensis t sp. nov. 

(Plat.e xv, fig. 1.) 

Habit stout, not at all depressed. 
Head strongly convex in lateral view; snout bluntly pointed, 

about as long as the distance frotn the eye to the ear; forehead 
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slightly concave; eyes large; ear-opening elliptical, vertical, about 
a third as large as the eye. 

Limbs short, the hind limb barely reaching the axilla and 
the fore lim D the eye; digits rather stout; their inferior lamellae 
without projecting tubercles. 

Tail stout, tapering, slightly flattened above at the base. 
Lepidosis. ,Snout covered with small, convex, polygonal 

scales, between two of which, with, the rostral and first labial, 
the nostril is pierced; forehead and vertex with smaller, rounded, 
feebly keeled granules; II upper and 9 lower labials; mental 
broad, pointed but not produced behind; a single pair of large 
chin-shields, which form a long suture behind the mental ahd are 
followed on each side by a row of smaller enlarged scales that 
decrease in size from before backwards. Dorsal surface of bod y 
covered with granules similar to those on vertex but larger, among 
which are scattered irregularly still larger but by no means prom
inent keeled tubercles; tail verticilate, clothed above in imbri
cating, convex, leaf-shaped scales, some of which project from the 
surface and are larger than others, below with smaller im brica
ting scales of similar form; throat covered with small rounded 
granules, chest and belly with smooth imbricating scales rather 
larger than the granules on the back; about 27 5cales across mid
belly. 

Colo~ration. Dorsal surface pale grey with numerous scripti
form transverse black marks, which are regularly interrupted 
in the mid-line of the back and take on the tail and digits the 
form of more or less distinct cross-bars; ventral surface pale, each 
scale on the belly bearing several microscopic black dots. 

Type No. 17195, Rept. Ind. M·us. 
Habitat. Dharampur, Simla dist., Western Hima1ayas; 

alt .. ca. 4500 ft. The 0l1.1}t specimen (a fentale) of this very distinct 
species as yet obtained was found under a stone by one of the 
Muse~m collectors. 

Gehyra beebeit sp. nov. 

(Plate xv.) fig. 2.) 

Habit stout, depressed; a distinct but not at all web-like fold 
of skin along each side of the body. 

Head ovate, flattened; snout rounded, a little longer than 
t~e distance between the eye and the ear; ear-opening nearly 
cIrcular, about half as large as eye; forehead flat. 

Limbs short and flattened, with a dis~inct fold of skin 
extending along their posterior margins and in. the case of the 
hind limbs forming a regular web; digits cylindrical at. the base 
and widly expanded distally; digital web absent from fore feet 
yestigial on hind feet; sub digital lamellae, with the exception of 
the terminal lamella, entirely divided by a: longitudinal gctoove and 
separated at the proximal end of the digital expansion in each 
case by one or more minute scales; lamellae curved; 8 under 
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inner and 8 under middle toe; 6 under inner and 7 under middle 
finger. 

Tail flat, tapering, pointed at the tip, expanded and swollen 
at the base. 

Lepidosis. Snout covered with small convex granules; nos
tril surrounded by two larger and flatter scales, with the rostral and 
the first labial; granules on forehead and vertex smaller than but 
similar to those on snout; 10 upper J 8 lower labials; two pairs 
of enlarged chin-shields followed on each side by several smaller 
scales; first pair of shields forming a very long suture behind 
the mental, which is pointed but not produced. Dorsal surface 
of body and limbs covered with small, almost uniform convex 
gra:nules, which are replaced on the tail by imbricating scales of 
about the same size. The whole of the ventral surface of the 
body covered with small, imbricating, flat scales, which are larger 
on the belly than elsewhere; ventral surface of tail with a single 
series of transverse plates occupying about one third of the 
breadth. 

Colouration of dorsal surface dull pinkish grey with numerous 
small paler dark-edged ocelli scattered on the back; ven~ral 
surface suffused with black pigment, which becomes intense on 
the digital lamellae and on some of the scales and transverse 
plates below the tail. 

Type No. I7402, Rept. Ind. Mus. 
Habitat. Kapit, Sarawak, Borneo. 
A single female specimen was taken by Mr. R'. Hodgart, 

zoological collector in the Indian Museum, who accompanied 
Mr. C. W. Beebe on his ornithological expedition to Borneo in 
1910. The species is related to G. butleri, Blgr., from the Malay 
Penins~la. It is distinguished by having all but the terminal 
sub digital lamellae completely divided, a~ well as by other charac
ters. 



EXPLANATION OF PLATE XV 

FIG. I.-Alsophylax himalayensis, sp. nov. (Type). 
Ia. Hind leg from below; lb. Profile of head; Ie. Chin

shields. 
" 2.-Gehyra beebei, sp. nov. (Type). 

2a. Hind leg from below; 2b. Chin-shields. 
" 3.-1 xalus semiruber, sp. nov. (Type). 

3a. Profile of head; 3b. Lower surface of hind foot. 
" 4.-1 xal1f,s cinerascens, Stoliczka. (Specimen from the 

Dawna Hills). 
4a. Profile of head; 4b. Lower sllrface of hind foot. 
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XXI THE INDIAN GECKOS OF THE GENUS. 
GYMNODACTYLUS. 

By N. ANNANDALE, D.Se., F.A.S.B., Superintendent, 
I ndian Museum. 

(Plates xvi-xvii.) 

In his account of the reptiles of the Indian Empire and 
Ceylon in the Fauna of British India (1890) Mr. Boulenger recog
nized 18 species of Gymnodaetylus as occurring within the geogra
phical boundaries prescribed for that series. Three years later 1 

he added two new species of the genus to the fauna of Burma; 
in 19052. I added another from the same country and in the 
following yearS one from the Darjiling district. I have now to 
describe another from that district, while the form assigned pro
visionally by Mr. Boulenger in 1890 to G. fedtschenkoi, Strauch, 
proves to be distinct and must be given a new name. Including 
all these species, the number now known to inhabit our area is 23, 
if we include G. brevipes, which has actually been found only in 
Persian territory but probably also occurs in British Baluchistan. 

In the following list the specific names of those 'species of 
which specimens have been examined in connection with this revi
sion are printed in italics, the fact that the type or types are 
preserved in the Indian Museum being indicated by an asterisk. 
The numbers in brackets after the names are those assigned to the 
species in the " Fauna." 

SPECIES OF GYMNODACTYLUS FOUND IN INDIA, BURMA AND 
CEYLON. 

G.montium·salsorum,* nov. (51). G. jeyporensis, Beddome (58). 
G. scaber (Ruppel) (52). G. nebulosus, Beddome (57). 
[G. brevipes, * Blanford (53).] G. deccanensis, Gunther (59). 
G. kachhensis,* Stoliczka (54). G. albo/aseiatus, Boulenger (60). 
G. stoliezkai, Steindachner (55). G. peguensis, Boulenger. 
G. lawderanus) * Stoliczka (56). G. eonsobrinpides, * Annandale. 
G. gubernatoris, * nov. G. fasciolatu's* (Blyth) (68). 
G. 'I'ubidus* (Blyth) (65). G. frenatus, Gunther (63). 
G. himalayicus, * Annandale. G. pulchellus (Gray! (66). 
G. khasiensis* (J erdon) (64). G. variegat'¥s* (Blyth) (67). 
G. oldhamii, * Theobald (61). G. feae, Boulenger. 
G. tffedrus, Gunther (62). 

1 Ann .• Mus. Civ. Genova (2) XIII (XXXIII), pp. 313, 3J.j., pI. vii, figs. 
1, 2 (1893). , 

2 Journ. As. Soc. Bengal (n. s.) I, p. 82 (190.1). 
3 Ibid. II, p. 287 (1906), and Rec. Ind. MZls., I, pI. vi, fig. I (1907). 
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Convenient in some respect's as is the order of species adopted 
in the " Fauna", it seems possible t6 find one that exhibits their 
affinities more clearly. The species now assigned to Gymnodacty
Ius have at one time or another been distributed in several 
generic groups, but these, by the consent of herpetologists, have 
either been abandoned altogether or else restricted to lizards no 
longer included with the. forms to be considered here. In the case of 
the abandoned genera there can be no doubt that the characters 
on which separation was based \vere not of a sufficiently definite 
nature to bear the interpretation put upon them. Nevertheless, 
the genus as now restricted falls naturally into several groups, 
distinguished by biological and geographical and to some extent 
anatomical features. Among the Indian, Burmese and Ceylonese 
forms it is possible to recognize 5 such groups, as follows :--

Group 1. Type: Stenodaetylus seabert Ruppel. 

The lizards of this group are small ground-geckos mainly 
diurnal in habits and of moderately stout form, although usually 
somewhat depressed. Their colouration is always indefinite and 
their most striking structural "feature lies in the regular longitu
dinal series of large and prominent keeled tubercles that ornament. 
their backs. Their tails, which are cylindrical or subcylindrical, 
are not prehensile. The distribution of the group is essentially 
Palaearctic and its representatives are found only in the north
western districts of our area. Indian species are G. montium
salsoru,m, G. scaber, [G. brevipes] and G. kachhensis. Among the 
extra-Indian forms is G. elon~atus, Blanford, of which the types 
are in the Indian Museum (Nos. 5848-9, 158SI and 4208). It is 
found in Eastern Turkestan. 

Group II. Type: Gymnodaetylus stoliezkait Steindachner. 

This species is an isolated one, distinguished from those of 
the previ~us group ,by its comparatively smooth back, flattened 
form and expanded tail. I t inhabits Eastern 'furkestan and tlie 
neighbouring parts of Kashmir 

Group III. Type: Puellula rubida t Blyth. 

The species of this group are sl~nder lizards of- moderate sIze 
and mainly nocturnal and arboreal in habits, although they often 
hide on the ground by day. Their colouration is never con
spicuous,l but they bear narrow, irregular cross-bars on the dorsal 
surface. The dorsal tepidosis consists of minute rounded granules 
with larger and more prominent tubercles scattered amongst them; 
transverse subcaudal plates are never present. The group is an 
Oriental one, ranging as far east as the Philippines and no further 

j As a rule it is less so in fresh specimens than in those which have been for a 
long time in spirit. 
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north or west than the Eastern Himalayas. Its species are found 
in dense " equatorial "forests. Those that occur in our area are 
G. gubernatoris, G. rubidus, G. himalayicus and G. khasiensis. 

Group IV Type: Gymnodactylus nebulosus t Beddome. 

The species of this group are stoutly-built arboreal lizards 
with comparatively short tapering tails, which are probably pre
hensile and never have subcaudal plates. The colouration is 
always very conspicuous. The dorsal lepidosis varies consider
ably. All the species known are found in Peninsular India, 
Burma and CeylQn, none occurring in Assam and the Himalayas 
or in Malaysia, and only one in Burma. They are G.oldhamii, 
G. triedrus, G. ieyporensis, G. nebulosus, G. deccanensis and G. 
alba 1 asciatus. 

Group V Type: Cyrtodactylus pulchellust Gray. 

The lizards associated with this species resemble those of 
group III in general structure and in habits, but are distinguished 
from them by their conspicuous colouration and by the fact that 
transverse plates are always developed under the tail. Some 
speGies attain a fairly large size. Tlie headquarters of the group 
appears to be in Burma, whence no less than five species are 
k~own; several occur in Malaysia, one in Ceylon and one in the 
Western Himalayas. The species from India, Burma and Ceylon 
are G. peguensis, G. consobrinoides, G. lasciolatus, G. Irenahts, 
G. pulchellus, G. variegatus and G. leae. 

G. lawderanus cannot be definitely assigned to any of these 
groups but may be associated provisionally with G. stoliczkai. It 
is only known frotn a singfe deformed specirrfen. 

The gen.tlS as a whole has a remarkable distribution, ranging 
from the shores of the Mediterranean through the nlainland of Asia 
to the Malay Archipelago, Australia, Oceania, S. America and the 
West Indies. Most -of the northern forms belong to my group I ; 
the Malaysian species are distributed in groups III and V; all 
others probably belong to groups not represented in the Indian 
fauna. Apparently there are no true Ethiopian species. In the 
following paper, for the sake of reference, I either quote already 
published descriptions' or give new ones of the species described 
since the issue of the Fauna 01 British India, Reptiles and Batrachia 
(1890 ). 

In the notes on the different species I have ~ncluaed, under 
the heading of each. a list of the specimens in the collection of the 
Indian Museum. A large proportion of these were obtained by 
zoologists now no longer Ii ving, notably by Blyth, Stoliczka, \V T. 
Blanford, Theobald and Wood-Ma50n. Of recent years we have, 
in addition to specimens collected by the staff of the M useU1U, 
received examples of rare species from Mr. C. G. Rogers, I.F.S .. 
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Major F. Wall, I.M.S., Lieut.-Col. A. R. S. Anderson, I.M.S., and 
H. E. Lord Carmichael, Governor of Benga1. 

KEY TO THE SPECIES. 

I. Dorsal keeled tubercles regularly arranged in 
about 12 longitudinal rows. 

,A. Dorsal tubercles half as large as eye; -both 
femoral and praeanal pores in the male; 
(subcaudal plates transverse) ... . .. 

B. Dorsal tubercles much less than half as large 
as eye; only praeanal pores in the male. 

I. About 20 ventral scales across mid-belly; 
sub caudal plates enlarged. 

a. Subcaudal plates much longer than wide, 
entire 

b. Subcaudal plates as wide as long, often 
divided ... ,.. . .. 

2. About 30 ventral scales across mid-belly; 
no enlarged sub caudal plates 

I I. Dorsal tubercles, if present, scattered or 
arranged in over 12 irregular rows. 

A. Tail flattened and expanded at base 
B. Tail cylindrical or subcylindrical. 

I. No enlarged transverse subcaudal plates. 
a. Dorsal surface covered with minute 

rounded~_ tubercles among which are 
scattered a comparatively small number 
of larger ones; colouration inconspicu
ous j male pores present. 

1. Back almost smooth j larger tubercles 
feebly developed .. . . .. 

ii. Larger tubercles prominent and con
spicuous under a hand lens. 

a. Male with both femoral and praeanal 
pores 

13. Male without femoral pores. 

G. montium-salsorum. 

G. scaber. 

[ G. brevipes. ] 

G. kachhensis. 

G. stoliczkai. 

G. lawderanus (W. 
Himalayas). 

G. gubernatoris (Dar
jiling district, below 

4000 ft.) 

a. Praeanal. pores of male in a d€ep 
longitudinal groove G. rub£dus (Andaman 

Is.) 
b. No pubic groove. 

i, No lateral fold 

11. A slight fold separating ventral 
from lateral region on each side 

h. Dorsal surface covered with small round
ed tubercles with muoh larger and more 
prominent ones arranged in numerous 
rows, dark with small pale spots j (no 
femoral pores in male). 

i. A doubl~ white line forming a nuchal 
collar ... ... 

ii. No white lines on the neck 
c. Dorsal scales never prominent i dark, 

pale-edged spots or stripes always con
spicuous on dorsal surface; no male 
pores. 

G. himalayicus (Darji
ling district, 5000ft.) 

G. khasiensis (N. Bur
rna; Assam). 

G. oldhamii (Tenas ... 
serim). 

G. triedrus (Ceylon). 
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1. Subcaudal scales imbricate. 
a. Dorsal scales un~form, angular, 

arranged with great regularity ... 
B. Dorsal scales rounded, by no means 

uniform, arranged irregularly ... 
ii. Subcaudal scales juxtaposed, vertici

late. 
a. Dorsal scales homogeneous 
B. Larger dorsal scales separated by 

much smaller and less regular ones 
2. Enlarged transverse subcaudal plates pre

sent; (dark, pale-edged cross-bars or 
spots conspicuous on dorsal surface; male 
pores present). 

a.1 Enlarged transverse plates absent from 
proximal part of tail 

Plates extending forwards to posterior end 
of postanal swelling at base of tail. 
Dark cross-bars on back much narrower 

than pale interspaces; (no femoral 
pores in male) 

1. Dark cross-bars or transverse spots on 
back at least nearly as wide as palel 
in terspaces. 

a. No femoral pores in male. 
a Male with 10 to 12 praeanal pores 

b Male with only 4 praeanal pores ... 
13. Both femoral and praeanal pores in 

male. 
a Some of male praeanal pores In a 

longitudinal groove 

b No pubic groove in male. 
i. 22 to 26 ventral scales across 

mid-belly 

11. About 35 ventral scales aLi('03!i 
mid-belly 

GROUP I. 

G.jeYPo;·ensis. 

G. nebulouls. 

G. deccanenst's. 

G. albofasdatus. 

G. peguens£s (Hills of 
Pegu; l\1alay States). 

G. c(lJlsobr£l1o£des 
(Tavoy). 

G. fasciolatus (\V. 
Himalayas). 

G·f1'ellatus (Ceylon). 

G. plllchellus (L. 
Burma; Malaysia). 

G. vai,iegatlls (Dawna 
Hills, Tenasserim.) 

G./eae (U. Burma). 

Gymnodactylus montium-salsorum t sp. nov. 

(Plate xvii, fig. I). 

G. gecko ides, Blyth (nec Spix), yOllrn. As. Soc. Bengal, XXII, p .. po (1853). 
G. caspius, Stoliczka (nec Eichwald), Proc. As. Soc. Bengal, 1872, p. 80 i 

Theobald, Cat. Rept. Brit. Ind., p. 91 (1876). 
G.fedtschenkoi, Boulenger (uec Strauch), Faun. Brit. Ind., Rept., p.61 

(1892); Annandale, Ann. Mag. Nat. Hist. (7) XV, p. 26 (1905). 

Habit slender, moderately depressed. Limbs moderate; hind 
limb reaching axilla; fore limb reaching tip of !3nout. Tail slender, 
cylindrical, tapering. 

Head ovoid but narrowly rounded at tip of snout, not de
pressed posteriorly; snout somewhat .depressed but not spatulate, 
a little longer than distance between eye and ear; forehead some· 
what concave; ear-opening of medium size, vertical. 
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Digits slender; subdigital lamellae narrow. 
LiPidosis.--B9-ck bearing about twelve longitudinal rows of 

very large and prominent trihedral keeled tubercles, which are 
in contact, or almost hi contact longitudinally on the hinder parts 
and are only separated transversely by minute irregular scales; 
keeled tubercles less close to one another on shoulders. Snont 
covered with prominent rounded tubercles as a rule feebly keeled 
and almost homogeneous; tubercles on occiput similar but more 
heterogeneous; those on sides of head prominent and strongly 
keeled. Upper arms and femora, except near the joints, 
covered above with large imbricate keeled scales; scales on 
limb-joints small; forearm and shin (especially latter) with large 
non-imbricate scales above; lower surface of limbs clad in fairly 
uniform smooth imbricate scales. 'fail bearing numerous large 
keeled trihedral tubercles arranged on the dorsal surface and 
sides in transverse bands; lower surface with somewhat irregular 
enlarged median transverse plates. Ventral surface of body with 
smooth imbricate scales in from 15 to 18 rows and limited at 
either side by a row of small rounded tubercles. Throat with scales 
like those on belly; two pairs of chin- shields, the anterior pair 
of which meet so as to form a suture behind the mental. About 
I I upper and I I lower labials. 

Pores.-A straight uninterrupted series of 32-34 femoral and 
praeanal pores in the male. 

Colouration.-Five or six indistinct rows of spots arranged 
transversely on dorsal surface; general colour dull sandy or 
earthy. 

Length of head 
Length of body 
Length of tail (partly reproduced) 
Length of forr limb 
Length of hind limb 

Type.-No. 6I85 Rept. Ind. Mus. 
Habitat.-Salt Range, Punjab. 

18 mm. 
3 1 

55 
20 

24 

" 
" 
" 
" 

This lizard, although closely related to G. fedtschenkoi, 
Strauch, is, to judge from Nikolski's 1 figures, distinguished from 
that species by its much larger abdominal scales, less spatulB:te 
snout._ differently arranged mental shields and other minor 
characters. From G. scaber, Strauch, it is at once distinguished 
by its longer snout and by the possession of femoral pores in the 
male. My description is not altogether in accord with those 
on which Boulenger based that in the "Fauna", but the actual 
discrepanciet; are small and the only specimens I have had before 
me are those which were examined many years ago by Blyth, 
Theobald and Stoliczka. In counting the ventral scales I have 
omitted the little rounded tubercles that separate them from the 
lateral tubercles, although the former are' not very clearly differ
entiated. 

t l-Ierpet. TUl'anica, pl. iv, fig. I (I~99) in Fedtschenko's Neise in Turkestan. 
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The specimens on which the new species is founded were sent 
to Calcutta sixty years ago and are not in good condition. They 
have totally lost their natural colours and, like some other very 
old specimens of lizards in our collection, are stained of a peculiar 
greenish shade. One, which I have labelled as the type, is, how
ever, sufficiently complete to be figured. One was sent some 
years ago to the British Museum under the name GY11tnodactylus 
f edtschenkoi. 

6181, 6184 } 
6185 (Type) 

Salt Range, Punjab. Dr. \V. Theobald. 

GymnodactyIus scaber (Riippel). 

Boulenger, Fauna, p. 62. 

The distribution of this well-known species extends from 
Egypt and Abyssinia through south-western Asia to Afghanistan 
and Sind, thus resembling that of the fish Cyprinodon dispar. 

Specimens :-
13455-9, 13450. 
14328-9. 
14589. 
14979, 1.-1-980- 1. 

Bushire, Persian Gulf. 
Afghan istan. 
Malakhand. 
Sind, Bombay Pres. 

\V. D. Cumming, Esq. 
Dr. C. R. Green. 
Capt. M cl\1ahon. 

? 

[GymnodactyIus brevipes t Blanford.] 

Blanford, An,z. Mag. Nat. Hz'st. (4) XIII, P.453 (1874) and Eastern 
Persia II, p. 344, pI. xxii, fig. 2; Boulenger, Fauna, p.63. 

I have nothing to add to Blanford's excellent description. 
The type, which is in good condition and has apparently retained 
its natural colouration, still remains unique. As it was found in 
Persian territory, the species should not, strictly speaking, be in
cluded in the Indian fauna. 

3465 (Type). Aptan near Bampur, Persian Baluchistan (3000 ft.). Dr. 
W. T. Blanford. 

GymnodactyIus kachhensist Stoliczka. 

Boulenger, Fauna, p. 63. 

The range of this species and that of G. scaber overlap, but 
the latter is probably not found south of the Indus. The type of 
G. kachhensis is in fair condition, but the tail is loose. Other 
specimens in the collection are apparently cotypes or paratypes. 

Specimens :-

13462 . 
14726-7 
13946. 

11963,11965-
9, II97 1 -3 

61 92 - 6 
5162 (Type) 

Bushire, Persian Gulf. 
Ouetta, Baluchistan. 
N. Baluchistan, nr. 

Afghanistan frontier. 
Sind. 

Kachh. 
JJ 

W. D. Cumming, Esq. 
Major C. G. Nurse. 
Dr. l\1aynard and Capt. 

1\1cMahon. 
J. A. \Y. Murray, Esq. 

Dr. F. Stoliczka. 

" " 
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GROUP II. 

Gymnodactylus stoliczkait Steindacbner. 

Steirfdachner, Novara Reise, Rept. p. 5, pl. ii, fig. 2; Anderson (Cyrto
dactylus yarkandenst's) , Pruc. Zoot. Soc. London 187~. p. 381, fig.; Boulenger 
(G. stoliczkae), Fauna, p. 63. 

The representatives of this species in our collection apparently 
include the types of Anderson's Cyrtodactylus yarkandensis, but 
there is no evidence that either of his specimens was originally 
designated as such. The whole series was obtained on the Second 
(Forsyth's) Yarkand Expediti0D: by F. Stoliczka. Some of the 
specimens are in excellent condition. The species is evidently 
common in Ladak. 

Specimens: -
3792 -3. 

3796-9, 
3801 -3. 

Yarkand (E. Turkes
tan). 

Kargil, Ladak. 

5845. Sneema, Ladak. 
377 1,3774-6, "I 

3778-82 . I 
3789, 3 793, ~ Ladak. 
3795, 3777, I 
3799, 3792 • I 

3794, 3783. J 
3762 , 3764, } 

3766, 3768- Chiliscombe, Ladak. 
70 . 

Forsyth's Expedition. 

" " 

" " 

" " 

" " 

Gymnodactylus lawderanust Stoliczka. 

Stoliczka, Journ. As. Soc. Beng. XLI, p. 105, pI. ii, fig. 4 (1872); 
Boulenger, Fauna, p. 64. 

It is evident from ~toliczka's :figur~ that the type··specimen 
was deformed, probably owing to the tail having been reproduced. 
This specimen still remains unique and has, perhaps fortunately, 
lost its tail, the lepidosi5 of which was evidently abnormal. 
Otherwise it is in good condition. It does nof, however, offer 
sufficient evidence, although the "species is undoubtedly distinct, 
for a dogmatic statement as to the correct position of G. lawder
anus in the genus. It may be allied to G. mauritanicus (Gray). 

5890 (Type). Almora, Kumaon, \,y. Himalayas. Dr. F. StolIczka. 

GROUP III. 

Gymnodactylus gubernatoris t sp. nov. 

(Plate xvii, fig. 3.) 

Very closely allied to G. marmoratus/ D. & B., but distin
guished from that species by its darker colouration, smaller and 

1 A3 to the authors of this species see Barbour, A1em. Mus. Harvard .XLIV· 
(i), p. 79 (19 12). 
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relatively shorter head, slighter habit, smaller ear-opening, larger 
ventral scales, smaller dorsal granules and more divergent series of 
praeanal pores. 

H abit slen~er, moderately depressed. Limbs rather stout; 
hind limb reaching shoulder, fore limb a point midway between 
eye and tip of snout; tail slender J tapering, cylindrical, It times 
as long as the head and body. 

Head sOlnewhat broadly ovoid, moderately depressed, flat on 
dorsal surface; forehead not concave; snout bluntly pointed, a 
little longer than distance between eye and ear, flat above; ear
opening snlall, its diameter not more than t~7ice that of a dorsal 
tubercle. 

Digits rather stout, transverse plates on ventral surface of 
proximal phalanges well developed; tubercles below joints large 
and prominent; transverse plates on distal phal anges reaching 
almost across digit. 

Lepidosis.-Snout covered with small, regular, rounded 
granules considerably larger than those on occiput, the latter a 
little smaller than those on back, having mixed with them small 
rounded tubercles not much larger than granules on snout; back 
and dorsal surface of femora and shins covered with granules 
among which are mixed numerous fairly prominent round tubercles 
considerably larger than those on occiput; dorsal surface of for~ 
limbs bearing small granules and tubercles; II upper, 9 lower 
labials; nostril between rostal, first labial and seyeral small scales; 
rostral quadrilateral, deeply grooved in the upper half of its 
middle line, three small plates running transversely across its 
upper end, the two outer plates being much larger than the inner 
one; mental large, produced backwards and sharply pointed; two 
large chin-shields, forming a long suture behind mental and 
followed by several irre~tlar plates; throat covered with small, 
smooth granules; ventral surface of body and limbs bearing small 
leaf-shaped imbricate scales; about 30 scales across mid-belly; a 
well-defined row of enlarged tubercles separating ventral from 
lateral region on- either side; tail covered above with small, fiat, 
juxtaposed plates; those on its ventral surface larger, more ir
regular and with a tendency to become itnbricate. 

Male pores.-A widely divergent series of 9 praeanal pores 
and, widely separated from them, 6 femoral pores on either side; 
the latter not joined to p.raeanal pores by a row of enlarged 
scales; several large scales in fork of praeanal series. 

Colouration.-Dorsal surface dark brown, marbled with a 
paler shade and with numerous narrow irregular, zig-zag black 
cross-bars on back; many of the dorsal tubercles white; a black 
band extending from eye to ear on either side and connected with 
its fellow across back of occiput; ventral surface pale brownish; 
tail banded with alternate bars of grey and dark brown, those of. 
the latter shade being the broader. 

TYP3-No. 17275 Rept. Ind. Mus. 
Habitat. -Sikhim Himalayas (Darjiling) at low altitudes. 
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~easureDlents:--

Total lell gth .• lIS mOl. 
Head and body .. 52 " T~11 62 , , 
Head 15 " Bread~h of head 10 

" Hind limb 25 
" Fore limb 19 , , 

Closely allied as this species is to the Malayan G. marntoratus, 
it can be distinguished by the characters given in the first para
graph of the foregoing description. From G. himalayicus, the only 
related species known' from the Sikhim Himalayas, the fenloral 
pores of th~ male and the line of tubercles along each side are 
sound diagnostic features. I have seen only the following 
examples, the second of which is very young. 

Specimens :-

17275 (Type). 

17276 (juv.) 

Darjiling dist. (1000-

3000 ft.). 

" 

H. E. Lord Carmichael of 
Skirling. 

Gymnodactylus rubidus (Blyth). 

Boulenger, Fauna, p. 69 ; Annandale, Journ. As. Soc. Bengal LXXIII (2) 
Supplt., pp. 13, 14 (1904)· 

This species is confined to the Andaman group, on all the 
wooded islands of which, including the isolated N arcondam, it is 
abundant. Although usually seen 011 tree-:-trunks, it is also found 
on the ground under flQw~erpots in the g\1.rdens of the settlement 
of Port Blair. Its nearest ally is apparently G. Philippinicus 
(Gray) from the Philippines but the sUbdigital lamellae of the 
latter are much more feebly developed. .l\'l1 the members of this 
group, to which G. marmorat1'('S and G. Philippinicus belong as well 
as the Indian forms, are very closely related, the strongest distin
guishing features lying in the secondary sexual characters of the 
males. 

The type is in good condition, except that the natural colour a
tion has completely disappeared, as is the case with most of 
Blyth's types of lizards. 

Specimens :-

6208 (.:Type). 
5622 -5, 5628-30,~5632-3, 
5636, 6302 -7, 6209- 10, 

6212-8, 14675. 
13888. 

17 149. 

Andamans. 

" 
" 
" Little Anda-

man'l. 
Ross I., An

damans. 
N arcondaln I. 

Capt. Hodge. 
Capt. Hodge, Dr. Dobson, 

J. \Vood-Mason, Esq., 
l\1ajor A. R. S. An~rson.· 

F. Finn, Esq. 

C. A. Paiva, Bq. 

l\1ajor A. R. S. Anderson. 
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Gymnodactylus himalayicus, Annandale . 

. Tourn. As. Soc. Bengal (11. s.) II, p. 287 (1906) ; Ree. IJtd. Jlus. I, pl iv, 
fig. I (1907). 

Closely related as this species is to G. khasiensis, it totally 
lacks either a row of enlarged tubercles or a fold of skin separating 
the ventral from the lateral regions on the side. '.Fhe type, which 
still remains unique, is in excellent condition. It was caught on 
the floor of a room of one of the hotels in a well-known Himalayan 
hill-station. I reprint the original description. 

Description.-Head large, rather narrow) depressed, ovoid; 
snout slightly longer than orbit, obtusely pointed; forehead 
concave. Habit slender; digits compressed throughout; tail 
slightly longer than head and body, rounded, tapering. Dorsal 
surface of head and body granular J with numerous small conical 
tubercles on the body, base of head and hind limbs; on the back 
these tubercles tend to be arranged in 16 irregular lines: they are 
very 1p.uch smaller than the ear-opening. Ventral scales small, 
leaf-shaped, imbricate; about 35 across middle of belly. No 
lateral fold or enlarged scales in its place. Rostal grooved; 
nos~ri1 between rostal, first labial and several small scales; ten 
upper and ten lower labials. Ear-opening ovoid, slanting, one
third as large as eye. Subdigital lanlellae moderate, larger on 
proximal than on distal joints. Eleven praeanal pores arranged 
in a continuous, wide, V-shaped series; the scales posterior to 
them, betVi'een the arms of the V, enlarged; three postanal 
papillae (in the male) on either side; base of tail swollen below; 
no public groove; no fenloral- pores. Colouration as in G. 
marmoratus. 

]deasurernents :--
Total length 
Head and body 
Tail 
Hind limb 
Fore limb 
Breadth of head 

15716 (Type). Kurseong, Darjiling dist. 
(5,000 ft.). 

III mIn. 
53 
58 
25 
20 

9 

, , 

" 
" , ' 
, , 

Dr. N. Annandale. 

Gymnodactylus khasiensis (Jerdon). 

Boulenger, £f'au na, p. 68 ; Annandale, Ree. Ind. jJ;/us. V II I, p. 39 (I 9I 2). 

This species is found in the hills of north-eastern Burma and 
in those of Assam both north and south of the Brahmaputra. It 
thus occurs in the extreme east of the Himalayan foot-hills. 

Specimens :-
6197, 6199 (Type). 
5818-9, 5835-3 } 

5831 , 5837-8 

Khasi Hills, Assam. 
Cherrapunji, Khasi 

Hills. 

Dr. Jcrdon. 
I.ieut. Bourne. 
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Kobo, Abor Hills (40°1 
ft. ). 

Upper Rotung, Abor l 
Hills (2000 ft.). r s. W. I{emp, Esq. 

(Abor Exp. 1911-1912). 
Upper Renging, Abor J 

Hills (2150 ft.). 

GROUP IV 

Gymnodactylus oldhamiit Theobald. 

(Plate xvii, fig. 2.) 

Theobald, Cat. Il~d. Rept. p. 81 (1876); Boulenger, Fauna, p. 67 ; 
Annandale, Jou1'n. As. Soc. Bengal (n. s.) I, p. 83 (1905). 

This species is closely allied to G. triedr1,f,S of Ceylon, differing 
therefrom chiefly in its longer and narrower head and less strongly 
keeled dorsal tubercles. The double white line extending back
wards from the eye to meet its fellow of the opposite side is also a 
distinctive feature. There are about 30 ventral scales across the 
mid-belly. 

In spite of Theobald's statement that the enlarged scales in 
the praeanal region are not pierced 'c probably owing to the sex of 
the specimen" , the type is a male and one scale of this series 
bears a distinct pore. In two other males examined there are 4 
praeanal pores arranged in two pairs, which are separated by an 
unpierced scale in the middle line. In the type, moreover, the 
scales corresponding to those which bear pores in these specimens, 
if not actually pierced, bear distinct impressions resembling pores 
in size and position. It is evident. therefore, that the normal 
number of praeanal pores is 4. As I have already pointed out 
(I905) elsewhere, there is lJO real evidence a:hat this lizard occurs in 
South India. Beddome merely suggested that it might do so (see 
page 322 post.) and the history of the type, which is from Stoliczka' s 
collection, is unknown. The other specimens since discovered are 
from 'renasserim. 

Specimens :-

5858 (Type). 
12660. lVlinta~, Tavoy dist., Tenas

SenITI. 

Tavoy. 

Dr. F. Stoliczka. 
Tenasserin1 Exp. 

l\1us. colltr. (Moti Ram). 

Gymnodactylus triedrus t Gunther. 

Boulenger, _Fauna, p. 67. 

This species is found 111 the hill-country of Ceylon at low 
altitudes. 

Specimens :-

Ceylon. 
Peradeniya, Ceylon (ca. 1500 

ft. ). 

Brit. Mus. (1!-x.) 
F. H. Gravely, Esq. 
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Gymnodactylus jeyporensis t Beddome. 

Beddome, Proc. Zool. Soc. London 1877, p. 685; Boulenger, Cat. Liz. 
Brit. Mus. t p. 36, pI. iv, fig. I (1885), and Fauna, p. 65. 

This species, which I ha ve not seen, is only known from 
Patinghe Hill in the Madras J eypur, situated in the north-eastern 
part of that Presidency. 

Gymnodactylus nebulosust Beddome. 

Gymnodactylus nebulosus, Beddome, jl1adras Jourll. Med. Sci. 1870; 
Boulenger, Cat. Lt'z. Brit. Mus. I, P.3+, pI. iv, figs. I, Ia and Fauna, 
p. 64 j Annandale, Spol. Zeyl. III, p. I8y (1906). 

Gymnodactylus speciosus, Beddome, loco cit. 
Gymnodactylus collegalensis, Beddome, loco cit. 

Three distinct colour-forms exist of this species, which as a 
whole appears to be the most widely distributed of its group. 
The typical form (C of BOl.l1enger's "Catalogue") bears on its back 
transverse spots, which are of a somewhat clouded nature and 
tend to be joined in pairs on the middle line. This form is 
perhaps endemic in the central parts of southern Peninsular 
India, but the two others do not appear to be localized apart from 
one another. Seemingly they occur together in the extreme 
southern and south-eastern part of the Peninsual and in Ceylon. 
One of them, which was described by Beddome as a distinct 
species under the name G. collegalensis, is distinguished from the 
typical form by its broader and more clearly defined spots, which 
are always separated in the middle line. This is form B of the 
" Catalogue." In the third form (G. speciosus, Beddome=form 
A, Boulenger) there are three broad cross-bars and no oval spots 
on the back. The specimen from Nelamba in the Indian Museum 
and two of the other three belong to the typical form, the fourth 
representing the var. collegalensis. 

Specim~ns :-

12479 (typical). 
5881 -1 ( " ) 
4311 ("ar. collegalellsis). 

Nelamba. 
S. India. 

" 

Purchased. 
Col. Beddome. 
Col. Beddome. 

Gymnodactylus deccanensis, Gunther. 

Gunther, Rept. Brit. ind., p. 115, pI. xii, fig. E (1864) j Boulenger. 
Fauna, p. 66. 

'rhis species apparently inhabits the northern part of the 
Western Ghats, being replaced in the southern part of the same 
range by the closely allied G. albofasciatus. 

Specimens :-

75.3 1 • 

1721 9. 

Matheran, W. Ghats', Bombay 
Presidency. 

Helvak, IZoyna Valley, Satara 
dist., Bombay (2000 ft.). 

Brit. Mus. (Ex.). 

F. H. Gravely, Esq. 
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Gymnodactylus albofasciatus, Boulenger. 

Cat. L£z. Brz"t. Mus. ~, p. 37, pI. iv, fig. 2 and Fauna, p. 66. 

This species differs greatly both in lepidosis and in colouration 
from G. 'oldhamii, \vith which Beddome confused it (see Boulen
ger, Cat. Liz. I, p. 35). It is probably to this confusion that the 
belief of the occurrence in South India of the latter species is due 
(P·320). 

The only specimen in the Indian Museum is apparently a 
co-type. 

15 232 • S. Canara, \Vestern Madras. Brit. l\1us. (Ex.) 
(ex coli. Beddome). 

GROUP V. 

Gymnodactylus feae, Boulenger. 

Ann. l11us. Civ. Store Nat. Genova (I) XIII (XXXIII), p. 313, pI. vii, 
fig. I (1893). 

I have not seen this species, for the specimens I referred to it 
in 1905 (Ann. Mag. Nat. Rist. (7) XV, p. 27) were actually young 
examples of G. consobrinus, Peters. That this was so was first 
suggested to me by Dr. F de Rooy after an examination of 
one of these specimens. As the original description of G. /eae is 
not always available to Indian herpetologists I quote the essential 
parts of it. 

cc Head large, oviform; snout longer than the orbit, which 
equals its distance from the ear-opening; forehead and loreal 
region concave; ear-opening small, oval, oblique. Limbs elon
gate; digits strong, scarc,ely depressed at· the bas~ strongly com
pressed distally; the basal phalanx with well-developed plates 
beneath. Head granular, the granules intermixed with small round 
tubercles from between the eyes to the nape, where they increase 
in size; rostal twice as broad as deep, with median cleft above; 
Iostal and first labial entering the nostrils; seven or eight upper 
an.d eight or nine lower labials; mental triangular; two pairs of 
chin-shields, anterior largest and forming a suture behind the 
mental; throat minutely granulate. Body and limbs granular 
above, with numerous small, round, keeled tubercles; a series of 
small tubercles, on a slight fold, limiting the abdominal region; 
ventral scales small, cycloid, imbricate, 35 across the middle of 
the helly. Male with a cutillt10US series of 32 pores along the 
thighs and a~ross the praeanal region. Tail cylindrical, tapering, 
covered with ntinute 'granules intermixed with a few large flat, 
smooth tubercles, which do not form regular rings, except quit;~ at 
~he base; a series of large transverse plates belo\v. Dark brown 
abov.e, with four black bars, tbordered with white tubc·rcles, o~ 
the back, and a crescentic black, white-edged band from eye to 
eye across the nape; upper surface of head with large black spots, 
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separated by a whitish network; lower parts 'dark brown; tail 
black, with nine white cross-bands above." (Boulenger). 

Gymnodactylus pegue.nsis t Boulenger. 

Boulenger, Ann. Mus. Civ. StOY Nat. Genova (I) XIII (XXXIII), p . .1 15, 
pI. vii, fig. 2 (1893) ; and Fauna Malay Pell., Rept., p. 136 (1912); Laid
law, Proc. Zool. Soc. London 1911 (I), p. 304; Annandale, Rec. Ind. Mus. 
VII, p. 91 (1912). 

I have nothing to add to Mr. Boulenger's excellent descrip
tions (one of which I quote in full from the Fauna 01 the Mala)' 
Penin.sula), except to say that the U-shaped band on the back of 
the head may be broken up into a series of large spots. 

C C Ear-opening subtriangular, half the diameter of the eye. 
Limbs moderate; toes short, scarcely depressed at the base, the 
plates under the b,asal phalanx small, much narrower than the 
digit, roundish, convex. Head granular, with minute tubercles 
on the occiput; rostal with median cleft above, entering the 
nostril; 9 upper and 7 or 8 lower labials; symphysial triangular; 
four pairs of chin-shields, the median largest and forming a suture 
behind the symphysial. Body and limbs granulate above, with 
numerous small, round, keeled tubercles; a feeble fold along the 
side; ventral scales small; imbricate about 45 in a transverse 
series. Males with a angular series of 7 or 8 praeanal pores; no 
femoral pores. Tail covered with small scales. Pale grey above, 
with blackish-brown markings edged with \vbitish, viz. several 
spots on the tip of the head, a U-shaped band from eye to eye 
across the nape, two series of large spots on the back, and a series 
of smaller spots along each side, lower parts whitish. From snout 
~o vent 64 millim; tail 61'" (Boulenger). 

G. peguensis seems to me to be most nearly related to C. 
variegatus (Blyth) from the Amherst district of Tenasserim. 
Males of the two species are easily recognized by the number and 
arrangelnent of the pores; females can be distinguished only by 
slight differences in colouration and in the conformation of the 
head and by the smaller and more numerolls ventral scales of G. 
peguensis. From G. rubidus (Blyth), with which Boulenger com
pares his species, it is distingu~shed by its conspicuous coloura
tion, its mnch stouter habit, the form and lepidosis of its tail and 
other important characters. I.,aidlaw has recorded G. pcguensis 
from the central region ·of the Siamese Malay States and his 
record is confirmed by Boulenger. In Burma it has only been 
found in the hilly districts of Pegu and Arrakan. III the Dawna 
range, in the interior of the Amherst district ~f Tenasserim, it is 
apparently replaced by G. variegatus. 

Specimens :-

17220• 

E. Yoma forest reserve, Thayetmyo 
dist., Pegu Yomas ca. 1000 ft. 

Henzada dist., Arrakan Yomas. 

C. G. Rogers, Esq. 

" 
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Gymnodactylus consobrinoidest Annandale. 
(Plate xvi, fig. I). 

Jouyn. As. Soc. Bengal (n. s.) I, p. 82 (1905). 

I have to thank the authorities of the Amsterdam l\Iuseum 
for giving me an opportunity of comparing the type of G. 
consobrinoides )'Vith an adult specimen of G. consobrinus, Peters. 
They are not so closely related as I thought; I take this oppor
tunity to redescribe my own species. 

Habit slender, cylindri£al; limbs moderate, hind limbs reach
ing axilla, forelimb anterior border of eye; tail slender, cylindri
cal , tapering. 

Head narrow and elongate, moderately flat, forehead not 
concave; snout slightly convex above, rounded at tip, slightly 
longer than distance between eye and ear; ear-openings minute. 

Lepidosis.-Snout covered wjth rounded granules of some
,vhat unequal size, larger than those on the back of the head; 
latter mixed with small round keeled tubercles; dorsal lepidosis 
consisting of granules like those on the snout mixed with numer
ous round keeled tubercles of moderate size; no row of enlarged 
tubercles or fold of skin separating side from belly; tail covered 
with smooth imbricate scales above, with well-developed trans
verse plates below; scales on the throat granular. smooth; those 
on the belly smooth, imbricate; about 20 across mid-belly; rostral 
quadrangular.' cleft) with several somewhat irregular enlarged 
scales behind it; nostril between rostral and several small scales; 
10 upper, 9 lower labials; mental moderate, not prod nced back
wards; a single pair of very-large chin-shields forming a long suture 
behind mental and followed by several smaller enlarged scales in 
two .rows on each side. 

Male pores.-No f~.l1lpral pores; an ,uninterrupted divergent 
series of 5 praea nal pores followed on the thighs by a row of 
enlarged scales which may bear impressions but are not pierced; 
no public groove. 

Digits short and rather stout; subdigital lamellae by no 
means strongly developed. 

C olouration.-Dorsal surface dull brown with several dark 
insulariform spots on the head, a U-shaped dark bar extending 
from eye to eye and 7 dark bars, much narrower than the inter
spaces and only reaching a short distance down the sides, on the 
back; the first of these bars consisting of two convergent wedge
shaped marks; tail barred; dorsal surface pale brown. 

Measurements :-
Total length 
Head and body 
Tail 
Head 
Breadth of head 
Hind limb 
Fore limb 

IIO mm. 
50 " 
64 " 
16 " 
8 " 

21 

I9 " 
" 
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Only one specimen is now in the collection of the Indian 
Museum, the co-type having been sent to the British Museum 
some years ago. 

127P (Type). Tavoy dist., Tenasserim. Mus. colltr. (l\1oti Ram). 

Gymnodactylus fasciolatus (Blyth1. 

(Plate xvi, fig. 3). 

Naultinus fasciolatus, Blyth, Journ. As. Soc. Bengal XXIX, p. 114-
(1860) ; Boulenger (GY11lIlodactylus), Fauna, p. 71. 

The type and co-type are in good condition, except that the 
markings have almost completely disappeared. A female recently 
taken by Major WaH at Almora differs from them in having only 
six perfect dark cross-bars on the body, the seventh being repre
sented by a few irregular marks. The complete cross .. bars are 
broader than the interspaces and have sinuous margins. There 
are 30 (not 36) ventral scales across the mid-belly in the type; the 
other specimens agree in this respect. 

The species is apparently endemic in the Western Himalayas 
at low and moderate elevations. 

Specimens :-

6589 (Type). Subathu, Simla dist. (foot hills). \\'. Atkinson, Esq. 
6595 (Co-type)." ., " 
56514. Almora, Kumaon (5300 ft.). " l\'Iajor F. Wall. 

Gymnodactylus frenatus tGiinther. 

Gunther, Rept. Brit. Ind., p. 113, pI. xii, fig. D. (186-+); Boulenger, 
Fauna, p. 68; Annandcjle. Spol. Zeyl. II I, p. 189 (1906). 

Specimens :-
12470 • 

15337: 
Ceylon. 

" 

Purchased. 
Ceylon Museum. 

Gymnodactylus pulchellus (Gray). 

Boulenger, Cat. L£z. Brit. lv/liS. I, p. 46, FaUll. Brit. Ind. Rept., p.~69; 
and .Fauna Malay Pen., Rept., p. 36. 

A specimen in the British Museum labelled "Bengal" seems 
to be the only evidence for the occurrence of this not uncommon 
Malayan species north of Tenasserim. None of those in the 
Indian Museum are from Indian territory. In the Ma~ay Peninsula 
G. pulchell~ts is found both in limestone caves. and on tree-trunks. 

Specimens :-

1760. 
15010. 

IS011. 

Johore, l\lalay Peninsula. 
Bukit Kutu, Selangor. 
Gunong Anging, Negri 

Sembilan. 

J. \Vood-l\Iason, Esq. 
Selangor 1\1 us. lEx.) 

" " " 
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Gymnodactylus variegatus (Blyth). 

(Plate xvi, fig. 2). 

NaulNllus vart"egatlls, Blyth, JOUYI1. As. Soc. Bengal XXVIII, p. 279 
(1829); Boulenger (Gymnodactylus), Faun. Brit. Ind., Rept., p. 70. 

A reference to the original description _shows that the type 
came not from l~oulmein but from tbe· interior of what is now 
the Amherst district: probably from the Dawna Hills, in which 
our second specimen was recently captured. 

The type is in excellent condition, except that its colours 
have faded considerably, preserving only the outlines of the 
original markings. 

Specimens .. :-
6188 (Type). 
16732 • 

Country inland frOiTI Moulmein. .\V. Atkinson, Esq. 
Between 'fhingannyinaung and} 

S~kli, Dawna !iills, Amherst F. H. Gravely, Esq. 
dlst., T ~llassenm. 



EXPLANATION OF PLATE XVI. 

FIG. I.-Gymnodactyl'Us consobrinoides, Annand. Type, d' 
FIG. la, hind leg, X 2. Fig. Ib, chin-shields, X 2. 

') 2.-Gymnodactylus 'lJariegatus (Blyth). Young female from 
Dawna Hills. 

FIG. 2a, hind leg, X 2!-. Fig. 2b, chin-shields, X 2. 
" 3.-Gymnodactylus fasciolat'Us (Blyth). Male from Kumaon. 

FIG. 3a, hind leg, X 2. Fig. 3b, chin-shields, X 2. 
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EXPLANATION OF PLATE XVII. 

FIG. t.--GY'Innodactylus montium· salsorum, .Annand. Type, d'. 

FIG. Ia, hind leg, X 2. :Fig .. Ib, head in profile) x 2. 
Fig. Ie, chin-shields,. X 2 •. 

J~ 2 .• -Gymnodac~yl'Us oldhamii,. Theqbald .. Type, ~. 
FIG .. 2a, praeanal pores of normal male, X 3~ 

), 3.-Gymnodactylus g'Ubernilto''''$, 1\nriand. Type',. ci'. 
FIG. 3a, hind leg, X 2. .Fig. 3b; praean~l p01!es, X 3 
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x X I I B 'U T T E R F LIE S 0 F THE G E N 1J S 
PARNASSIUS 

IN THE COLLECTION OF THE INDIAN 
MUSEUl\II 

By ANDRE AVINOFF, F.E.S. 

In the summer of I9I2 I ~ade a journey by way of Kashmir) 
Ladak, the Karakorum and Chinese Turkestan from India' to 
Russia for the purpose of lepidopterological investigations. On 
my way through Calcutta I received the kind permission of 
Dr. Annandale to look through the collection of butterflies in the 

,Indian Museum. I was very sorry not to be able to spend more 
'time in studying these precious documents; for I had just t.ime 
to g~in an idea of the great scientific value of the material present 
in the collection, which contains the types of Lionel de Niceville 
and other entomologists. 

In the following paper I give a list of the forms of the genus 
Parnassius·preserved in the collection of the Museum. The order 
adopted seems to show the natural gradation of the development 
of the Parnassius type, connecting it systematically with Doritis, 
a genus which links Parnassius with the other Papilionidae. 

I. Parnassius charlton ius, Gray. 

Tehri Garhwal; Kuru Kharbu, 13,CJOu·feet; Kokser, Lahaul, 
22 .. vii; Nila Valley, Kutie Pass, Ladak, ix. 

The specimens from these localities seem to belong to the 
typical form, though strictly the real charltonius was described 
from Chinese Tartary (from some place in Tibet near the frontier 
of Ladak). They are of rather small size and have the red ocelli 
reduced. 

I found this form at Rupshu, Sumkil, at 16,000 feet (I8-vii) 
andJthe Shera-Ia Pass in Ladak. 

va~. deckerti t Verity. 

Northern side of Darkot Pass, ca. 12,000 feet; IS-vii-95 
(A. W Alcock): quite typical. Shundar, Chitra}; I-viii. 

Shera-la specimens are transitionary. 

var. princepst Gr. Gr. 

Turkestan. Probably from Trans-Alai or Alai, as this is the 
locality in which the forn'i was found by Grum in 1884 and caught 
by me in 1908. 
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2. Parnassius imperatort Oberth. 

Ta-Tsien-lou. From Ch. Oberthiir's collection. 

var. a.ngustus t Frust. 

Kamba-jong, Tibet; vii-Ig03. 
The specimens in my .own collection also came from Kamba

Jong. 

3. Parnassius delphius t Ev., var. ful.dussica t Verity. 

Tian-Chian, Fuldus, gooo feet; vii-r879, caught by S. Al
pheraky. 

var" staudingeri, Bang-Hass. 

Hissar Mountains. 

var. chitralicat Verity. 

Shundar, ·Chitral, Io-viii. Very few examples of this form 
are known. There are two in the British Museum and four in my 
own collection. . Localities :.-Kila-drosh, Shundar, Baroghil. 

var. stoliczkanust Moore. 

W Tibet, Rupshu, Lachu Ling Pass, 16,000 feet; vii. 
Bara Lacha Pass, N. of Lahoul, 16,000 feet; 18-iv-79. 
The specimens in my collection come from Rupshu, Sumkil 

and Tagalang-la, ca. 17,000 feet; vii. 

4.+ Parnassius hardwick6i, Gray. 

This very variable species has different geographical and 
seasonal forms. Some of the specimens in the Indian Museum are 
as dark as abo ckarino, Kirby, and some as pale as abo otos, Frust. 

PunJab:· Sutlej Valley, IO,OOO feet; viii. Kulu. ·Lahoul. 
Pangi, '10,000 to 13,000 feet; vii (light form = alas, Frust.). 
Kangra, J alauri (pale form). 

Tibet: Nita (an aberration with the red ocelli of the uRPer 
and lower wings absent). Phari-jong; viii-ix (pale form). Chumbi 
(pale and dark forms). 

Sikkim: Gnatong (dark form). 
The last form represents the typical charzna, Kirby. 

5. Parnassius· accot Gray. 

Tibet near Sulphur Springs; Io-vii ... g6. . 
This butterfly is represented in very few collections. I have 

it from Kangm~ (Tibet), S. W. Tibet, Shera-la in Lada~ Rupshu, 
Tagalang-la and SumkiL The specimens in the British Museum 
come from S. W Tibet; 'fibet lat. 34° 47' IO'I N., long: 81° 40' 
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20" E.; Lupsang; Karakorum and Chumbi. M. Ch. Oberthiir and 
the Hon. W. Rothschild have it from S. Tibet near the Sikkim 
Boundary. 

6. Parnassius szechenyi t Friv. 
Kuku-nor. 

Tao. Tsien-lou. 
var. germanae, Aust. 

7. Parnassius tenedius, Ev. 
Siberia (probably Altai Mts.). 

8. Parnassius honrathi t Stgr. 
Bokhara. 
Known in other collections from Hissar Mts., Gharm in 

Bokhara, Chorog in the Pamirs, etc. 

9. Parnassius apollonius t Ev. 
Kuldja. 

10. Parnassius apollo, L., ,var. pyrenaicus,' Hare. 

Pyrenees. 
var. geminus t Stich. 

Alps. 
var. alpherakyi t Krulik. 

Altai. 
vat. sibrica t Nordm. 

Tian-Chian. 
Not hesebolus, as Oft the label. 

var. chryseist Oberth. 
Syr-Darja. 
This locality indicates not the river Syr-Darja but the pro

vince. The specimen comes very probably from some place near 
Issyk .. kul (lake) in the Alexander mountains. 

I I. Parnassius nomion, Fisch.-Wald. 

Siberia (some locality in the Altai). 

Kuku-nor. 

Alps. 

Altai. 

var. nomius t Gr. Gr. 

12. Parnassius deBus, Esp. 

val'. intermedius, Men. 

(=altaica, Men., =phoebus, Fab.) 
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,var. smintheus, Doubl. 
Colorado. 

13. Parnassius disc,obolus t Alpb'. (Stgr.). 

Tian-Chian. 
var. insignist Stgr. 

Shundar. The only two other known specimens of disc 0 bolus 
from British limits are in my collection (also from Shundar, 
Chitral).. 

Another insignis in the Museum has the label Kuku-nor, 
which is sure to be wrong. 

var. romanovi t Gr. Gr. 

Pamir (most probably from Trans-Alai). 

14. Parnassius thibetanus, Ober. 

Ta-Tsien-lou. 

IS. Parnassius. mercuriust Gr. Gr. 

Kuku-nor (not Pamir, as written on the label). 

16. Parnassius actius t Ev. 

Kisil Art, 14,000 feet. 

17. Parna~sias himalayenSis t Elwes. 

(=J'acquemontii, Boisd.) 

Garhwal: Phulaldaru, viii. Tehri Garhwal, vii. Nilung Pass, 
IS ,000 feet, vii. Kulu. 

Punj ab: Kailang, Lahoul; 20-vii-79. 
Ladak: Chang-la, 4000 feet. 
Chitral, 12,000 feet. 
Badakslian. 
The last locality is especially interesting, as so little is known 

of the fauna of Afghanistan. 

18. Parn'ilssius rhodius t Honr., var. variabilis t Stich. 

Djirg-thal (Alai Mts.). 

var. chitralensist Verity. 

Shundar, I-lO-viii; Darkot, 15-vii-9S. 
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19. Parnassius epaphust Boisd. 

Tibet near Sulphur Springs, 17,600 feet; vii-g6 (rather small, 
like my specinlen from Rupshu). 

N. of Chang-la (not P. iacq~temonti as marked on the label). 

var. cachemiriensis, Ober. 

Kashmir: Deosai Plains; 13,000 feet, 12-viii. 
Baltistan: Scoro-la; 15,000 ft., 3-viii. 

var. sikkimensis t Elwes. 

Sikkim: Lachen to Lachung 12,000-18,000 feet. 
Tibet: Phari J ong. 

var. poetat Ober. 
Ta-Tsien-Iou. 

20. Parnassius orleans, Ober. 
Ta-Tsien-Iou~ 

var. groumi, Ober. 
Kuku-nor. 
Not the typical orleans as on the label. 

21. Parnassius evers·manni, Men. 

N. Siberia: Lena; 20-Vi. 

22. Parnassius clarius, Ev. 
Altai. 

abo dentata, Aust. 
Altai. 

23. Parnassius nordmanni, Men., var. minima, Honr. 

Caucasus: D agestan. 

24. Parnassius mnemosynet L. 

Scandinavia; S .W. Russia. 

25. Parnassius- stubbendorfii, Men. 

Probably Altai. 
var. tartarus, Aust. 

Kuku-nor. 
var. koreana, Verity. 

Korea. 
var. citrinarius, Motsch. 

Japan. 





XXIII NEMESTRINIDEN, (DIP'f.) AUS DEM, 
I N D I A N MUS E U MIN C A II C IT T T,A. 

Von B. L1CHTWARDT, Charlottenb1trg. 

I. Hirmo~eura cingulata t Lichtw. 

1st VOll mir nach einem ~ aus dem Brit. Mus. ,t India, ex 
coIl. Saunders J' beschrieben worden (Deutsch. Ent. Zeitschr. 644, 
50; I90 9). Es liegen 2 d' vor, welche von Herrn Superintendent 
A.nnandale in Phagu, Simla Hills, gooo ft., 12-v-og, gefangen sind. 
Augen dicht und stark pubescent. Stirn kauni schmaler, als wie 
bei dem 2 , so dass die Augen des d'deutlich getrennt sind. Die 
Behaarung ist reichlicher und etwas langer und mehr gelblich. 
Dadurch hebt sich die ring-formige schwarze Behaarung der 
Hinterleibs-segmente besser hervor; sie bildet an den Seitenran
dern fast kleine Biischel von abwechselnd gelben und schwarzen 
Harchen. Die grau tingierten Fliigel sind im costal en Teil leicht 
gebraunt. Fiihler, Taster und Beine gelbrot, Tarsen kaum dunk
ler. Schinger schwarzbraun. 1I-I2 mm. 

2. Hirmoneura annandalei t sp. nov. 

Diese neue Art, welche ich dem Entdecker zur Ehre und 
zugleich als Zeichen meines Dankes flir Unterstiitzung meiner 
Arbeit benenne, gleicht der H. cingulata' ganz ungemein in Grosse 
und Farbung. Doch trennen die vollkommen kahlen Augen der 
neuen Art auf den ersten Blick diese beiden Verwandten. Bei 
H. cingulata sind durch die langere Behaarung die Ringe deutlich; 
bei H. annandalei ist die sonst gleich gefarbte Behaarung sehr 
kurz, wodurch die braune Farbe des Korpers mehr sicht-bar 
wird und das Tier mehr uniform wirkt, was besonders bei den 2 
aufHillt. Fiihler, Taster, Beine gelbrot, Schwinger schwarzlich, 
Bauch und Thorax-unterseite weissgrau, Fliigel deutlich grau 
tingiert mit dunklerem Vorderrand. 11-13 mm. 

S d" 3 ~ , Simla, W. Himalayas, 7000 ft., 9-V-10 und Kufri, 
Simla Hills, 8000 ft., II'-v-Og (Annandale), "common near Simla, 
hovering in the air in sunny spots on the road (ofteSl a consider
able number of individuals together) and sometimes settling on 
the mud at the edge of pools of water." 

3. Hirmoneura basalis t Lichtw. 

Ich hatte diese ansehnliche Art von einem Handler gekauf 
mit der Vaterlands-angabe: "Ecuador, iii-18gg" und "Deutsch. 
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Ent~ Zeitschr. 595) 92-93, fig. 3 (I9IO)" veroiIentlicht. Diese 
Angabe ist si.cher falsch gewesen, wie der genaue Vergleich .mit 
eine'm d'des Ind. M us~ ergibt. Das vorliegende Stuck ein d' 

tragt den Zettel: Dawna Hills, ~odo-3000 ft., L. Burma, 3 iii-08 
(N.A). Beide Tiere sind ~ und vorziiglich erhalten. Die ~chone, 
dunkel zimtbraune Fliege mit der elfenbeinweiss geHirbten Basis 
des Hinterleibes ist leicht kenntlich. Die vorderen Beinpaare 
sind hellbrann) dunn weisslich pubescent, sowie die Hinterschen
kel; die Hinterschienen und Tarsen aber dunkelbraun durch 
dichte schwarzliche Pubescenz dick erscheinend. Das Datum des 
Fanges scheillt fur meil1 Exemplar richt.ig zu sein "iii-I899." 
Es war auf einem besonderen kleinen Zettel vermerkt; so ist die 
Patria-Angabe wohl verloren gegangen oder durch Unachtsam
keit das vorliegende Stiick in einen falschen Kasten . gesteckt 
worden. c, Bei der iiberaus genauen Angabe _ im Indian Museum 
iiber Ort, Zeit und besondere Fanggelegenlie~t~ we1che den Tieren 
(Nemestriniden wie zahlreichen Dolichopodiden) beigegeben ist, 
kann mein Exemplar nur aus Nord-Illdien stammen." 

4. Hirmoneura opaca, Lichtw. 

D.E.Z. 643, 49 (190 9). 

Von dieser Art liegen 5 d" 8 ~ vor, welche sich durch die 
stark behaarten Augen soglei.ch von H. austeni oder ochracea 
unterscheiden. Bei Gelegenheit der Beschreibung von H. obscura, 
I\Ieig. und villosula, Lw. (1. c. 5I4: f909) hemerkte ich bereits, 
dass die Augen nicht ,( nackt " sind, wie Schiner (F.A.i. 46) 
angibt. Bei diesen Arten ist die Pubescenz der -Augen so tart, 
dass sie nur mit einer guten Lupe . erkannt werden kann; bei 
austeni, ochracea, cingulata stark pubesce!lt; bei opaca sind die 
Augen deutlich behaart, so dass man die Harchen ohne Lupe 
erkennen kann. Diese Eigentiimlichkeit bietet ein gutes Merk-
mal fur die Art; als Gattungsmerkmal ist es nicht zu verwenden. 
Dustere, sch \\ arzliche, grau bestaubte Art mit dunner, zarter, 
grauer Behaarung; ca. IS mm; 'faster nnd Fuhler schwarz, Stirn 
mit langen, schwarzen Haaren. Gesicht, Kinn, Brust und Thorax 
seiten mit gelblichgrauen langeren Harchen. Die ganze Oberseite 
zeigt einen dunnen schiefergrauen Reif. Ay.f den Hinterle~bs 
segmenten liegt eine schwer erkennbare Zeichnung von einem 
Mittelfleck und zwei queren Seitenfleckchen. Diese ist nur an 
frischen Stiicken bei au::ffallendem Licht sichtbar; die vorlie
genden Stucke sind alle etwas "olig." Die Fliigel sind dunkel 
schwarzgrau c Ein Stuck ist von derselben Herkunft wie die Type 
im Brit. Mus. I S Kangra valley, .N.--W Himalayas, India, 
4500 ft., Nov., 1899·(G. C. Dudgeon). Die iibrigen 9 aus 1\1;11S

sooree, W. Himalayas, ein 9 aus Pharpin~, NepaL--Die Mannchen 
machen zunachst den Eindruck, als wenn sie einer anderen Art 
angehoren konlltcn. Zwei der Exemplare sind einigermas~en erhal
ten, die drei anderen stark durch Schimmel incrustiert. Bei dem 
einen dieser Stii~ke war nach griindlicher Reinigung die characteri-
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stische Zeichnung der Tergite erkennbar: auf schiefergt;auem Grunde 
ein Mittel und zwei quere Seitenflecke Die Sternite sind mehr 
oder weniger rotlichb\"aun mit hellgrauer ( ~ ) oder gelblicher (ci') 
Behaarung. Augen deutlich getrennt, lang und dicht, dunkelbraun 
behaart. Stirn iiber den Fiihl~rn mit langen schwarzen Haaren. 
Thorax und Hinterleib mochte ich als ,;' stichelhaarig" bezeichnen. 
Ueber die allgemeine starke, dunkelbraune Pubesc~nz ragen bleiche 
gel be , bei auffallendem Licht seidenglanzende) und auch einzelne 
ganz schwarze Haare hervor, welche besonders an den Seiten der 
Tergite dichter stehen; 3 ci' aus Mussooree, 2 d" von den Simla Hills. 

5. Nemestrinus niveust Lichtw. 

eft und 9 aus Kogyar, Eastern-Turkestan (Stoliczka). (Zeitschr. 
f. Hym. und Dipt. 4-1°. 1. 1907 u~nd D.E.Z. 113. 1. 1909). Die 
beiden Stiicke sind wohl einst in Spiritus gesammelt worden, so 
dass man von der rotlichen :Parbe des Leibes und der Beine mehr 
sieht als von der scbneeweissen, seidengUinzenden Behaarung., 
welche sonst die schonen Tiere schmuckt.-Ein letztes Exemplar, 
ein Nemestrinus mit halbkugeligem Kop£ und zusammen stossen
den Augen und bandiertem Hinterleib -" no history' '-bildet den 
Schlussspatium der kleinen interessanten Sammlung. Schlechte 
Conservierung und das Fehlen der Vaterlands-angabe machen eine 
Beschreibung unmoglich. 





MISCELLANEA. 

MAMMALS. 

A SUBFOSSIL BAT'S SKULL FROM RODRIGUEZ I.-[In the 
late Dr. J Anderson's Catalogue of the Mammals in the Indian 
Museum (pt. I, p. 100; I88I) a subfossil bat's skull from the 
Rodriguez Island .is referred .to Pteropus rodricensis. As some 
doubts were felt as to the correctness of this identification, the 
specimen . ':Vas recently sent to Dr. Knud' Andersen, who reports 
on it as follows.] ." 

"The sub fossil' Pteropus skull from the island of Rodriguez 
is that of a Pteropus niger (not, as believed by the late Dr. John 
Anderson, the widely different Pt.-rodricensis). • 

"For two reasons this specimen is of more than ordinary 
interest :-First, because the species is said now to be very rare, 
if not actually extinct; second, because (so far as I am aware) it 
was hitherto known from Reunion and Mauritius only, so that 
this would mean to be the ,first record from the more outlying 
island of Rodriguez. . 

"The skull is that of an aged individual, whereas 'that 
figured in Cat. Chir. B.' M., 2nd editfon, I" p. 2'17 is subadult 
only.' ' 

KNUD ·ANDERSEN. 

REP·TILES .. 

A :tIST OF THE REPTILES OBTAINED BY: MR. H. STEVENS IN 

'UPPER ASSAM AND THE EASTltRN' HIMALA:YAs.-Apart from a 
lizard, Gymnodactylus khasiensis, Jerdon, obtained at Dejoo, North 
Lakhimpur, Upp~r Assam, and a frog, Rana liebigi~, Gthr., from 
11,500 ft. altitude at Sandakpho' (Nepal-Sikkim frontier), the 
speci~~ represen~ed in the small collection submitt~d to me for 
id~ntifica tion belong to the Ophidia. 

I. Typhlops diardi, Schleg. 
Dejoo; Silonibari; base of Dafla hills, Upper Assam. 

2. Tropidonotus parallelus, Blgr. 
Maikola valley, East Nepal, 7000-10000 ft. 

T'~o specimens, .d'. (V. 196; c" !02) and. ~ (V. I7z; 
C. 86). 

'rhe former is remarkable for the high number of' ventral 
a~d subcaudal shields. Back olive-green, sides brown, 
the light <lorso-Iateral band scarcely "indicated; 'sides 
of ventral and subcaudals red. 
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3. Tropidonptus piscator, Schneid. 
Dejoo, North Lakhimpar, Upper Assam. 

(' 

4. Tropidonotus himalayanus, Gthr. 
Dejoo, North Lakhimpur, Upper Assam. 

5.. Tropidonotus stolatus, L. 
:bej~o,-North Lakhimpur, Upper Assam. 

6. Tropidonotus chrysargus" Schleg. 
Silonibari, N ort?- Lakhimprir, Upper Assam. 

7. Pseudoxenodon mac'fops, Blyth. 
Maikola valley, East Nepal. 

8. _ Blythia reticulata, 'Blyth. 
Dejoo, North Lakhimpur, Upper Assam, and base of 

Dafla hills. 
9. Lycodon 1°ara , Shaw. 

Deloo, North Lakhimpur, ,Upper A-ssain .. 
10. Colube'Y radiatus, Schleg. 

Dejoo, North .Lakhimpur, Uppel" Assam. 
110 Simotes albocinctus., Cantor. 

Dejoo and base of Dafla hills. 
The specimens' belong to the' typical' form. 

12. Dipsadomorphus hexagonotus, Blyth. 
North Lakhimpur; base ~f' D'afla hills: 

,I3: ,Psammodynastes puiverulentus,) Boie. 
NO':"th'Lakhimpur'; base of Dafla h.il~s. 

14. Dryophis prasitLus, BQie. 
Dejoo, North Lakhimpur, Upper Assam. 

IS. Naia tripudians, Merr. 
North Lakhimpur; base of Dafla hills. 

A,young specimen referable to the var. /asciata" ,Gray, 
'with 25' scales across hood, 2 I across body; Vr- I99:; 
C.62. 

I6. Lachesis g'Yamineus (Shawl. , 
North Lakhimpur ; ,base '9f Dafl~ hills. 

G. A. BOULENGER,. 

CRUSTACEA. 

NOTES ON PLANKTON FROM THE CHILKA LAKE.-,'The tow
nettings on (Nhich the following notes are based. were taken by 
Dr., Annandale and Mr. KenIp on the surface of the Chilka Lake 
off Barkul in the Puri district of Orissa in July, 1913~ 

Of three samples that I have examined, the first contained 
only a number of immature Mysids, 'and a small q'tantity of 
detritus. The remaining two sam pies, 'however, contained a, cer-
tain number of planktonic organisms. ' 
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The main bulk of the plankton in sample II c.ou'sists of ve~~
table debris and Copepoda, while the thira sample contained 
numerous Algae. 

By far the commonest Diatom present was a species of Nitz 
schia: in addition there were present several different species o~ 
Chactocclas, among which I was able to recognize G. diversum, 
C. peruvianum and C. lorenzianum. A single species of Rhizoso
Zenia, closely allied to if not identical with R. setigera, was present, 
but was extremely rare, only a very few individuals being found, 
while a few examples of species of Ditonula and Melosira were also 
seen, and a few filaments of a species of both N 08'1oe and Oscillaria. 

Dinoflagellates were present in considerable numbers, and of 
these by far the commonest was Ceratium /ttSUS, Ehr. Dr. Annan
dale tells me that at the time the collections were made numerous 
minute phosphorescent points were seen, and these were no doubt 
due to these individuals. .A .. mong other forms were at least two 
species of Peridinian's that I have been unable to identify. 

The Copepoda obtained belong to thr~e species. 

I. Paracalanus crassirostris, Dahl. 
ParaCalaltllS crass-irostr-is, Dahl. "Die Copepoden Fauna des unteren 

Amazonas". Bel"ichte der Naturforschenden Gesel1schaft zu Freiburg. 
Zool. Abhand. n. sere Vol. 8, p. 2 I, pI. i, figs. 27-28. Freiburg and ' 
Lei pzig, 1894. " 

1 Paracalanus pygmaeus, T. Scott. ., Entomostraca from the Gulf of 
Guinea ". Trans. Linn. Soc. Zoology, series 2, Vol. YI, p. 27, pI. i, 
figs. I -8. London, 1893. 

Paracalanus crassil'ostris, Thompson and A. Scott. II The Copepoda ". 
Ceylon Pearl Oyster Fisheries and Marine Biology, pt. I, p. 243. 
Royal Society, London, 1903. 

Numerous examples of this species (both d" and ~ )were present 
in the collections. The form of the rgstfum, the general prop<:>r
tions of the body and abdomen and the structure of the 5th pair 
of . legs in the female exactly correspond with the figures given by 
Dahl, and I have no doubt that the present specimens belong to 
his species. 

Dahl only obtained examples of the female and as the Inate 
differs in several details, I have given below a few notes on the 
main points of its structure. 

d' ,- Total length 0'39 mm. 
Proportions of cephalothorax and abdonlen 3 : I. 

The head ana. 1st thoracic segment are fused completely and 
the 4th and 5th thoracic segments are partially so, but the line of 
separation can in most cases be detected towards the ventral side. 

rhe ahdolllen consists of the usual five segments having with 
the furcal ra1ni the following proportions :-6 : 7 : 5 : 4 : 7 : 7· 

The furcal rami are not quite twice as long as broad and have 
coilvex inner borders. 

'fheo,lst antennae, as in other members of the genus, have a 
large basal portion consisting of several fused segttlents J and reach 
as far as the posterior thoracic 1nargin. 
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The 2nd antennae also show the nipple-like termination of the 
exopodite as in all auult males of both Paracalanus and Acrocalanus. 

As r.egards the swimtning legs, these closely reselnble those of 
Paracalanus parvus: In the 2nd-4th pairs of legs, both exopqd 2 
and 3 have serrated margins, and the distal as well as the proximal 
part of tbe<"·border of the 3rd exopod bears teeth. 

The 5th pair of legs is asymmetrical, but the most striking 
feature in this species is the remarkable length of the right leg; 
this consists of the usual number of segments, but when folded 
back it reaches beyond the tip of the furca by the last two seg~ 
ments, whereas en the other males of the genera, it only reaches 
to the last abdolninal segment. 

T. Scott has described a form P. pygmaeus from the Gulf of 
Guinea; according to Giesbrecht this is the same as P. crassiros
tris, Dahl; but his description of the female, which was the only 
sex he obtained, while closely resembling the present specimens as 
regards the general shape of the body, yet differs very materially 
in the arrangement of the spines on the swim.ming feet: according 
to him, his examples possessed spines on both the last joints of 
the 2nd-4th swimming feet: in the present specimens, spinulation 
was completely absent in exopod 2 in all the swimming feet of the 
9 , nor in this sex was there any trace of spines on the distal part 

of the 111argin in exopod 3. I, am inclined, therefore, to believe, 
that these two form~ are not the saIne. 

Thompson and Scott have recorded P. crassirostris from the 
coastal waters of Ceylon. I have recently examined a large collec
tion from the Ceylon Pearl Banks, but have seen no examples of 
this species. 

It is interesting to note that Dahl's specimens were obtained 
in brackish water having a salinity rangi1!g from 11'8 to 12'8. 

c c 

2. Acartia centrura, Giesbrecht. 
This species seems to be a COlnmon inhabitant of Indian 

waters. The examples in the present collection are interesting in 
that they are slightly smaller than the normal, measuring eft 1'028: 
9 1·I3. 

III both sexes the general structure of the body and appendages 
is as in norm~l exam pIes, bu t the spines on the posteri(>r thor~Gic 
margin, and the distal border of the abdominal segments are much 
slnaller than is the case in specitnens obtained. in the open sea. 
It would seem probable that these are a " depauperized " form. 

. ~ 3. Oithona sp. 
Not only were ,numerous adults of all species present, but also 

a large nunlber of immature forms and nauplii larvae, thus sho,v'
ing that the three species were all actively breeding in;the lake~' 

R. B. SEYMOUR S~'VE~L. 
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