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REFPORT ON THE FISHES TAKEN BY THE BENGAL
FISHERIES STEAMER *GOLDEN CROWN."

The trawler Fased in England by the Dengal

Government in the and commenced work in the Bay of
Bengal at the begin
has made numerou
the Bay. Her wo
any kind ; but the

in June of that vear® Since then she
een confined to the northern parts of
she is not equipped for research of
permitted me to retain for the
The collection thus obtained has
ions of ILieutenant-Colonel A. W,
rgeon Naturalist on the R.IM.S.

Museum specimens ¢
served to suppleme
Alcock and his pre
‘“ Investigator '' ; fi
used in commercial fil

n,"" being of the type commonly
1 therefore capable of holding
much larger fish, than ic purposes in Indian seas. Tt
has, moreover, b
whereas the "‘n
The collections ob

The ‘' Golde
fram Gopalpur in the
coast of Burma, but mostly n
entrance to the Eafern Channel
entrance to the Mu river, and i
the ground cover as been mu
** coral grounds"’ e been worked®
been coral reefs but places where the hottom has become sufficiently solid to afford a
support for sedengary organisms of various kinds. Off Gopalpyr in about 24 fathoms,
for instance, edbhrmous numbers of Tenagodes shells were brought up in the
trawl, interwovpn into rock-like masses @fith a Tithistid sponge; off Konarak a
recent conglomgrate of sand and decomposed shells was found to affozd _a lodging
to numerous (Prgoniids and Antipatharians, some of the latter a Mgantic

lepth between 20 and 30 fathoms,
not solely, at much greater depths.
re camplementary to one another.
eater part of the coast
mey to Ovster I8and off the
. 1k and Puri in Orissa, oftf the
river Hughli, off the Mutlah Lightship at the
ricinity of Cox's Bazaar, Chittagong. Most of
»ut occasionally fine sand, coarse sand, and

[he so-called coral grounds, however, have not
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size : while off the coast of Arakan true {ossiliferous rocks, apparently of Miocene
age, were encountered, their surface being densely coated with solitary corals andl
molluscs of various kinds.

It has been decided that the Museum shall publish a report on the fish captured
by the ‘* Golden Crown, " and the present paper is the first part of that report. Ik
. Travis Jenkins, Scientific Adviser on Fisheries to the Government of Bengal, and
Mr. B. L. Chaudhuri, Assistant Commissioner of Fisheries, will deal with the Teleos
teans. while the systematic study of the Illasmobranchs falls to me. Probably Dr.
Jenkins and I will deal jomtly with the Selachians, as soon as we feel that the
collection is sufficiently representati o be treateg in a satisfactory manner.

Since Dr. Jenkins came out 1 cher, tgos, I have heen indebted

very greatly to him for selecting : for information about
specimens not preserved and’ the not been possible
for me to o out on the trawler n eularly and, quite

apart from his own work, has shov in the work of the

Museum. Captain R, E. Lloyd, L.1¥ rawler for one trip,
and I am indebted to him for some [ must express my
obligations to ti® Commissioner of I ctain specimens for
the Museum and for obtaining a gran srnment of Bengal
towards the expense of illustrating th hun for much help
as regards the collection, and to t iropean crew of the
* Golden Crown.'” To deal wit uch as a full-grown
saw-fish in such a way that they s mination is a matter
not devoid of difficulty and physi r 1go8 1 was depen-

dent on Capt. Mann and his han ed for the Museum.

The Batoidei, being mostly bot yminonly captured

in a trawl than any other large fi <#ole to obtain a
fairlv complete collection g nJune 19o8 and
March 1gog about sixty
British In®ia have been cd
forty per cent. at least half «

of the sea and would not therefore be taken in

In preparing the report on the Datoide e ** Golden wwi ' T have made

use not only of the old collection in the Indian 1ose 1 the Museum
MLks to their ref live heads, Mr. I,
Thurston and Lieut-Col. F. W. Dawson, I have had the privileg® of examining lately.
The specimens from the ™ Golden Crown ' have been sent up to 1

mum, but also
of Madras and Trivandrum, both of which, 13

e Museum in ice,
om in a fresh con-
dition with specimens long preserved dryr in alcohol. This has prived a very valu-
able opportunity, for it has been found almiost impossible to identify rtain species by
means of the published descriptions on the basis of fresh materfl only. These

{

and I have thus had an opportunity, in many cases, of comparing t




190g. | . N. ANNANDALE : Reporl on the Baloider 3

descriptions, including the measurements given, have evidently, in many cases, been
based solely on badly stuffed Museum specimens, and the figures reproduced have
had the same foundation.

It may be well to give a definite statement as to the measurements recorded in this
paper. Considerations of time and space have rendered them less complete than I
would have liked, for expedition is necessary, as well as a considerable amount of spare
room, if several large rays preserved in rapidly melting ice are to be measured in a
tropical climate before they can go bad, especially if a proportion of them are finally to
be preserved as museum specimens.  Whenever possible, moreover, photographs and
the measurements, in order that an

water colour sketehes have been t:

colours a Lifferent :-'|||.-\"i1-:-. may be ]PL'{'HL'I"\'L'I.].

accurate record of th
The measurements tl tape across or along the speci-

mens,—not from poi wen adopted as providing a more

accurate standarg | suring from point to point,  Iix-

cept when it is ot ave been taken on the fresh :‘*i"'-"-'i'

men before it has |
ise stated, are reproductions of phots
]

The illustratio
graphs of frozen sp
the Batoidei as yet recorded or herc

The follow 11g
India and Ceylon [ have not dealt

mentioned as occ
further, however,

[.is" FROM INDIAN SEAS.

The names of 1 section with 15 report are printed

‘rown '’ are marked with a®;

in the ‘' Fauna'" with a §;

in 1talics. Those o
those of !-'u]k't.‘ill‘ﬁ not

those species ich e with a

Family RAJIDE.
nillidens.§7
nnis-davisi.§f

ersa.gt

54 , , var. annaicl 3 - p. nov.§f

4. LA * powellii.§t ®
s ,, philipii () (=K. powellit). § 7
Family NOBATIDE. 7. Platyrhina schonieinsi.

5. Rhamph s ancylostomunsy
Family TRVGONIDA.

6. Rhinoba jeddensis.®

7 : halawvi. 18, Trygon 1!1ii.‘15"§'15.*§"'

5. i granulatus.® 19. % uarnak.®

9. thouina. 20. - gerrardii.®

LO. ) columna. * 21, -] favus, sp. nov.*§j
II. schlegelii. *§ 23, < hleekeri.®

—-
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23. Trygon alcockii, sp. nov.*§t 41. Benthobatis moresbyi.§f
24. ,, jenkinsii, sp. nov.*§t 42. Astrape dipterygia.*®
R marginatus.® 43. Bengalichthys impennis, gen. et sp.
26, " bennetli, Illl‘\'.ﬁ{‘{:'ﬁ'
27. imbricata.*® e
4 i Family MyLioBaTD A,
28, : zugrel.® _ -
() kulilii.® 44, Khunoptera javauica,
= i ~ e R p——
0. Hypolophus sephen *® 45: " aaspersa.
i 3 3 1 N e e
31. Dentiwra molanosprlos. {6 Myliobatis nieuhofii.

. & ¥ \.;l .. . - --._I
32, Urogyvmnus asperrimus.® & " tr. cormilera,

33 ay lik"l.'!lt"l', Sp. nov |]1'|1.'-_*§-|'-
34. Pteroplatea micrura.® 1lata

35- i zonura.*§

39 i tentaculata. *8

Famtly TorPEDINID.: OPTERID A,

37- Torpedo marmorata.§t. odoo.

38. Narcine tynlei.* toni.
39. ,»  brunnea, sp. nov.*§+ '
40 - mollis. §+

From this list it may be scen ies here recognized

as occurring i Indian seas, no les <en during the past
year by the ‘‘ Golden Crown.’’ probably live only
1 water deeper than that in which amer have been con-
ducted, while at least four (the teridee) are surface
forms and would not usunally be re twenty-one specific

id

and two varietal names not Faimma.'' or there
Llin the last few

r by the *‘ In-

regarded as synonvms. Of thes®,
vears by Alcock® or Llovd® and, wit
vestigator,”’ while twelve are hef recently been
recorded for the first time new genus, five

new “EJL‘.‘CiL‘.iIIHl d 1ew Var

Family PRISTIDAS -fishes).

The saw-fishes, which abound in the Bay 'ngal and m

Their Iid

sis, postea) and t

15 edible, although there does not seem to be much demand for it.
L]

' Alcock, A Descriptive Catalogue of the Indian Deep-Sea Fishes (Calcutta, 18

of the Zoology of the R.AIM.S. ¥ Investizator,” Fish
* Lloyd, Adun. Mag. Nat. Hist. (7), vol. xviii, I
oo, ** Investigator,” Fishes, pls. xxxix—xli. Also

heir way up some

rield an oil which
esh of the young

of the larger rivers, are very destructive to edi

should prove valuable (see Mr. Hooper's anal

Y, and Tlustraléions
ls. vifl, xxvi, xxvii.

11 (1gob); Rec. Ind. Mus., i,
A Description of the Deep-Sea

5 (1go7), and [/
‘ish caught by the

BLLM.S. ¢ Investigator " since the year 1goo,"” in Me. Tnd. Mus., ii, 1gog (fncd.).
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Only one genus can be recognized, namely Pristis, with five species, four of which
gceur in the Bay.
Key to the Indian Species of Pristis.
I. Teeth absent from the base of the saw for a considerable distance.
(a) From 25 to 35 teeth on each side of the saw. Anterior dorsal fin arising
behind the root of the pelvic fins = .. P.cuspidatus.
II. Teeth present on the base of the saw.
(#) Not more than 22 teeth on each side of the saw, Anterior dorsal fin in
advance of the pelvi reater part of its length.
P, I.-"H'J':'J".f:'f.'.f..
f the saw. Anterior dorsal fin

(6) Twenty-fi

above P, pectinatus,
{¢) Twentyv-sj  SW Anterior end of 10T
| 5 ¢ spw. Antenor end ol anterion
dorg o end of the root of the pelvic
fins P, zysron.

atham. 8

I'his species is e 1ers by the lollowing characters :(—

{a) The ro: “Jerable distance from the base of
the

(i) Both ), the hinder edge having a dis-

ed and quite distinct.

elatively broader than in the

Ihe broad ywards from the outer edge of the
of the cutaneous fold on the an-

nostril is also 1

terior edge of 1

* Golden Crown '’ on al-
2

pecimen { §) as vet taken,

Young speci
e

most EVELY VOVIEZY,

The following §neasureme
and of a large male
the latter in Janua

female and the saw

TV P - & N . -
I'he former w stured a e Degimning of August ofl Orissa,

ff the mou the Ganges. The head, saw and fins of the

e male are p ed in the Indian Museum.

Extreme length uding saw) 3097 cm. 2450 cm
Iength of saw 704 et
Breadth of saw @t base i = B S e o

4 o Rt tip > 33 hoi
Iistance of firg rostral tooth from base ofifaw A i atr A 165,
Breadth acrosfpectoral fin 2 7 i A 825 ,,

Width of mough o 4 o ph” R IT25 -,
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Only one genus can be recognized, namely Pristis, with five species, four of which
geeur in the Bay.
Key to the Indian Species of Pristis.
I. Teeth absent from the base of the saw for a considerable distance.

(@) From 25 to 35 teeth on each side of the saw.  Anterior dorsal fin arising
behind the root of the pelvie fins L .. P.cuspidatus.

[I. Teeth present on the base of the saw. 7
(@) Not more than 22 teeth on each side of the saw, Anterior dorsal fin in

advance of the pelvighins for th

reater part of its length.
P. peroltetii.
of the saw. Anterior dorsal fin
P. pectinatus.
esaw. Anteriorend of anterior

(0) Twentv-fi

above
{c) Twentyv-sj
r end of the root of the pelvic

P. zvsron.

atham. s
This species 1s e 1ers by the following characters :—
{a) The ros i

the
(6) Both

tindt
{c) The low
(d) The teet
other ¢

erable distance from the base of
12, the hinder edge having a dis-

ted and quite distinct.
elatively broader than in the

The broac ywards from the outer edge of the
nostril is also 1
terior edge of

Young spect
most every vovag

of the cutaneous fold on the an-
@

** Golden Crown '’ on al-

¢

pecimen { §) as vet taken,
tured a®tne Deginning of August off Orissa
the Ganges. The head, saw and fins of the
ed in the Indian Museum.

¢ o

The following §neasureme

The former w
»ff the mou

and of a large male
the latter in Janua
female and the saw

Extreme length

uding saw) 3007 cm. 245'0 cm.

Length of saw 264, 750

Breadth of saw @t base . , s ';:'u X S I

5 s Rt Ep e 7 il 2B 40 55
Distance of firg rostral tooth from base ofifaw ook o LIRS b's ,,
Breadth acrosgpectoral fin : 825 .,
Width of mouth 2% % P o LR LI25
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v 'y
Breadth of pectoral fin o a5 e 3070 Cu
o . pelvic in .. o i o b
Length of pectoral fin 325
= ,, pelvie fin BATOF
Breadth of first dorsal fin 335 W
i ., second dorsal fin S0 T
Height of first dorsal fin $540 TS vBoRe ol
= .. second dorsal fin 25400 26025 |,
[.ength of dorsal lobe of candal § JOSER 5us & o aad Sa
Greatest breadth of dorsal lobe udal i

The rostral teeth are narr ing 10 mmni. in breadth

at the base and 21 mun. in le They are very slightly
retroverted and show no siens e rostral teeth of all
voung examples of the species be Miiller and Henle,
Syst. Beschr, d. Plagrostomen, pl. B, 1 om either side of the
saw : the femalg 27 on the right and
The colour of voung individuals lorsal suiface, fading

to pale grey on the belly. The bac 1bly paler than that
of the voung and 1s tinged with
‘ristis cuspidatus is confin ay Archipelago. It

is common at the mouths ot the

There is an interesting abno iectes 1 the Musewm.

The anterior dorsal is entirely a 41 of the back would
suggest that it had been rer 1s scar there is a longi-

tudinal band of small, bro

which is broadest
tly beyond the
uring about 8o

les

posteriorly and bhecomes gradW
anterior margin of the pelvic fins.

cm. in length and was purchaseg)

This species is distingui!

P. zysron gy the small number

&f its rostral teeth (not more than f its Arst or anterior
v than the pelvic fins.
i and Brahmaputra,

ed in fresh water.

22 pairs)
dorsal fin, which originates considerably furt ward on the

ls of the Gs

This species is very common in the es

which it ascends for at least a hundred mi

often being ¢

The following are the measurements of tvo large females t3 by the ‘' Golden
Crown,”' A in Nm‘ughrr off Arakan and B 11 October off Orissa.
B.

Extreme length (including saw)

Length of saw 1450 1300V 4,

Breadth of saw (at base) & £ 25 Al LTy /iy B
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A I5.
Breadth of saw (at tip) S o i T 3 1 e 13
Width of mouth Wi = X - 150
Breadth of pectoral fin .. e o . 12606
., pelvie fin A0 : e - i R
[.ength of pectoral in .. 5 . val ( TGLS
, pelvie fin i il i 310
Breadth across pectoral fin = 1 R 1o s IR s e S
Breadth of first dorsal fin 633
= . second 133
Height of first dorsgifin 03°3
second |, 633

yroportionate length of the saw
L of the total length, while

It will be seen fro
varies considerably

B it is just about ! are verv stout, with the pos-

terior L":i_i_:'; st ru:ll:_{E}' 277 L. in breadth at the hase and

from 73—78 mm. in readth at the base gnd 50—08 mm.

in length. The teet lightly in each case. A has 1y and
B 18 pairs. The n v. however, is not always the same.
1 have examined sj e of the saw, but none with so
many on both sides 21 on the other.

The adult fem
the belly, and the1

Pristis perotteti
to P. antiguorum of 1
cuished by thag

the pelvic fins.

e dorsal surface, almost white on
the female in coloration.

estuaries and is closely related
yom which it may be distin-
b situated immediately above

v the larger number of its
1ruished by the fact that
nediately over t’mr of the

This specic®
rostral teeth {25
the anterior edge
pelvic fins.

The saw is sho

bly, but Day is not correct in saying that it &
1e tip, the proportion being sometimes about
ler and are grooved posteriorly ; at the base
ree or four times as distant from one another
I have not seen & specimen in which they had the same number
saw. The true teethin the mouth, resemblg those of P. perottetii.
The head and fqpart of the body are¥latter in P. pectinatus than in any other
species I have sefn. The second dorsal firngalways slightly smaller than the first.
Although tifis is caommon species inf@ie estuaries of the Ganges and is well
. collection of the Indian Mfseum, I have found no complete specimens

t the base :
h are rathe

always twice as bro:
4 to 3. The rostrz
of the saw they :
as they are at the
on both sides of t

old specimens

represented in tl
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of the typical form among those sent me from the ** Golden Crown.'" A number of

severed saws, however, appear to belong to this formn.

Pristis annandaler, Chaudhuri. (Pl v, fig. 4.)
P. annandalei, Chaudhuri, Ree. Ind. Mus. ii, p. 301, text-figure.
I do not now think that this form is more than a variety of P. pectinatus, if, in-

deed, it is not the tvpical adult male of that species.  The main difference lies in the

coloration, and this is not only a character tha is lost in dried specimens, but is also

nal.  In all the species of the genus
id outlings

one that may very well be sexual
of the fins and saw,
he structural features
wafies in the Museum,
My. Chaudhuri at the
iibited a brilliancy

variation occurs as regards the e

and I do not think, after comy
which separate P. annandalei
are bevond the limits of such
time he described his species tl
of coloration much superior to™ » other specimen of
the genus. The back was of a brig ito blue on the sides
1

grey, but the body of all the fins w

rsal fins were bluish

and then chang@d to pale vellow.
1 red.  The claspers
were of a bright brownish red, and 1ge-red line running
down each side of the saw anc e following are the
measurements of this specimen coast of Burma in

shallow water,

Total length (including saw)

Length of saw

3067 cm.
5600

LI

Width of saw at hase Fiile SR
e o at On 4'0 ,,
Width of mouth I3 &
Length of pectoral fin 509 s
.5 pelvie fin (1 615

Height of anterior do 45°7 1
I'Ir:ij;:l’{ of posterior do 10 far

n width at the base
on the left.

rom a water-colour
1 of a photograph
ved in the Indian

The rostral teeth are slen s WS UTing

and from 21 to 26 mm. in length. There are
A successful cast of this specimen was m
sketch of the fresh specimen, Figure 4, ple -
of this cast. The skeleton and part of the skiff have also been p
Museum, the number in the Museum registerfof fishes being F 23f
®

om 7 to 8 mn

he right and

d was colou

is a reprod

Pristis nt , Bleeker.

Lo bl - " " " s
The rostrum in this species is longe proportion to the body

pectinatus ; the rostral teeth are stouter, aifl in old specimens they arepften as much as
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ten times as distant from one another at the base as thev are at the tip of the saw.
Th“?" frequently have the same number on the two sides of the saw,

15 a4 narrow yel-

The posterior

rather larger than the anterior one.  There

dorsal fin is usually
individuals of this species, as there

lowish streak along the side of the saw in large
is in all adult specimens of P, s, bt even in the males the colours

T, Tl

are dull
Day savs that /2. zvsron is perhaps more common in the seas of India than P. cus-
to the Arabian Sea rather than the Bav of

hicdaties . but this remark probinbly applies
been taken by the Y Golden Crowm. '

however,

Bengal. Several large specimens hav

ol lows -

The measurements of two males are ;

Total length {(inclyging saw) 15600 ¢, 4625 em
[ength of saw L2740 20000
Width of saw at b [a+& s
i 25 [2'8

Breadth acro=%
The second of i ral teeth . the hrst hias 25 on one
ajde and 26 on the 'I-'i‘.liil?:'|_'-. to ohtain a series of
specimens linkimg | §|I|I-'.i]I'I_'IIEi! there has been
am by no means satishied that thes
the difficulty with which they are

uch a series,  All the ordinary
1o fect lone with the saw,

I donubt

much confusion as

are distinct. The ]

preserved, however

‘-'~E'l|,_'t:'1l'.|'!!."l':': "i. !
while the two of f have heen over 15 feet

whether either for

opear-Sharks).

Shark-like rav face) with the anterior part of the

ided and the pectoral fin-ravs not

¢ snout rounded or produced

ns, without spines.

= 11 . = Bl 5 -

ichthy ologists @nto three
l'rvgonorhina, which is

EJ(H_|_\' :]L_'fl
extendme
without ros
This family ¢

i
the amienor nasal valves confluent, 1s ondy
atus and Rhinobalus are both well represented

wwies, however, are held by most authors to

whatus, KN

venera, iz, R

distinguished fromWhinobalus by

ific. but Ry

known from the S,

ery dissimi

in Indian seas. T
constitute the fo
only in the shape
are R. ancyloston
with the latter m
it in that genus.
difiiculty in the
posed to be dis

hev differ {rom one another considerably not

renus, althouod
These two species

1 the structure of the head

e snout but also
The former in my opinion is not congeneric

and K. dieddensis

as (nll's generic nameQhampliobatis is availdhle for it, I have placed

1wreover, I have been confronted with a
which it should be assigned. It is sup-
f Rhinohatus by certain rather ill-defined

As regards K {.l"_.":‘:'frft'f.‘

atter of the proper genu:

nguished from the specie:
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characters, which are discussed helow | cannot regard it as generically distinet from
its allies usually placed in Rlinobafus,
The two Indian genera recognized in this paper arve. therefore, Rhamphobatis,

Gill {1861), and Riznobaiis, Bloch and Schneider (1801)

Genns Ruavenonaris, Gill

Head rounded i front, not produced into a rostrian Back hearing large compressed

bony tubercles arranged in rows, Teeth lozenge-shaped, transverse, with many

stnuous, parallel transverse rideg

[ have made a careful compa i Dbetwe i skull of the one species of this

genus and that of Rivnobatis djed,

are somewhat dafferent

in the two species.  In the lattery ts forward between the

nasal capsules ; 1ts ventral surf but there is a broad

and lengthy longitudinal depre /

mphobal

nd flatter than the

i%. on the
other hand, a pair of rostral ¢

single one m Niinebatts and base by membrane,

arise in the same position and only ol the snout The

condition in K/i®iobatis xactly the =ame as
Rlambhobatis and
ter senus, although
the teeth dilter considerably 1n th scribed in all cases
as havine a sincle transverse ridd

be almost conical In K Lt P : th bear numerous

1e O ]'.1: I's.

WaVY LIansverse ricges, none ol 3y

Pectoral fins with the anterior " the head. A
iung from just

hin: a similar

median dorsal ridee of
behind the spiracles :
ridge on either side n and spiracle and

L‘f-'.l.-‘.i;‘h_-l‘. in a4 somewh? rior marein of the

former; a patch of simila eral ridees, whiel

¢ are continued posteriorly, aftera conside short and feeble

rter and [eqll outer lateral ridge

ridees in a straieht line with them : a st

1id the ecaucdal hin
ller than the an-

ong ridge on the

e two dorss

on either side parallel to the mamn one

nsterior rathe

about equidistant from one another ; t1!

terior ; the lower lobe of the caudal logg and pointed

\louth strongly undulgfed, the two downwi@d projections on

side of the tail.
the upper jaw muT the three upward pr
preadth —% of the ler

‘h smaller on the excavalions of the jaw,

v approximately
th ;

jections on the lower |

ten distinet

equal ; the teeth lozenge-shaped, t
ridges on the unworn teeth; teeth 1l

than on the projections.
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There 1s a cast of a voung specimen colonred from life in the Trvandrom Musenm.
It 15 of a bright salmon-pink body colour with numerous, narrew, irregular black trans-
verse bars.  In older individuals the pink fades to a dull ereenish shiade, while the black
bars become fainter and anastomoye into a more or less regular reticulation, at first

enclosing round white spots and finallv becoming almost obliterated, o that only a

faint marbling persists.  In old specimens, however, some dark linear markings usually
remain on the base of the pectoral fins In the male Ggured on plate v, fig. 5, these
markines took the exact lorm of 2 ? svmmetrical on the two sides,

Five specunens have been taken ny knowledee by the ** Golden Crown,'" fear
of them fully adult. One { %) was

cltober ofl the Orissa coast, and two
[ .2} in December off e measurements of the former

and of one of the latter

Total li'ln:'l‘r']! 2040 il 20000 Cm
Breadth acros® [3T L3470
Mouth to vent 2340)
Width of mouth 253
Distance bhetwee o i 270 1
- ] !
Anterior border ' 15
."L'I!I'\.I'..i”:. !.-l;-._il._'! 33 I-_:. [
Anterior border 12:0) 247¢
Anterior borde: 253 [
Lencth of upp 143 305
1k

Dav's fizure ! . 3) 18 evidently taken from an

immature specime h of the male whose measure-

ments are siven abl

I.'II'II'._"iill._"I.
Head produced Tow rostrum without lateral teeth
Back bear uniformly covered with granu-
lar denticles with a single transverse
ves not confluclt.
the species they included in
wrnotostomen, pp. 111 and 113) og
1 of the spiracles relative to the eves and the

ridge or a cel
Miiller and Hé

“ Rhinobatus ’" rely

le 11l SEPETY

mainly (see
the shape of the nas alves, the p

art of the b

putline of the anterj
and Day (Faun. I
the anterior marg

‘hile Guinther {Caf. Fishes, viii, pp. 440 441)

nd., Fishes, 1 30, 40, 42) lay great stress on the fact that
the pectoral fin &

quite free in Riyvnchobalis and is joined to the

snout by a memifhine in Riinobatis.

Ry also notes that the anterior dorsal fin is
ins in the former genufand far behind them ¥ the latter.

2 noted by Muller and® Jdgnle undoubtedly exist, but they seem
eneric value, considering

opposite the pelvi

The differen
hﬂfl.H}' to be of

variation that eccurs within the limits
of the genus Rifunchatis (sensu striclo), noffkloes the difference in the position of the
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dorsal fins seem to be of very great nnportance ; in some species (e.g., P. schleselit) the
first dorsal is much nearer the pelvie fins than it 1= in others {v.g., K. granulatus),
As regards the freedom or otherwise of the anterior border of the pectoral, T fail to
see anv absolute difference at all in fresh or well-preserved speciinens.

Unioubt-
edly, however,

there 1s a certain gradation in respect of this character ; in K. djed-

densts the fin projects more [reécly than it does in R, gramdatus, but in R, granulatus
it projects more freely than i K. halavr. The fact that the lower lobe of the caudal

is distinct in K. dicddensis and not so in the other species would not be regarded as a
ceneric difference in other families o

BRI, o Indeed, ft':".'_ﬁ','fe'f'!r.-f':-.n’.l.-.x "' sepns

to me to be less widely separatoglon

S0 torm as Klunobatts granwlatus than
Prisfis cushrdadns s from such a L

1 Auterior dorsal hin listinet lower ot el

I djeddensis,

:'-'I:I'.'
[1 Anterior dorsal G wh
A, No fold of skin
@ uosirls

.III |' L l .||.'1. wee

tertor angles of the
sirtls not markedly

entre of the back,
soud K. sranulatis
An intern the back. Snout

obtus K. halavi.
A Interval bhetw il hall the length
W LI

K. thouin

skin extend-
ill_',', towards t[™

(h) Back witl : 5 crossed by g

K. colwemnee,
f a mid-cdaorsal
e schiepelin,

Of the six species enumd

¢ been takl by the *' Golden

own, ' while a fifth is I'.'|il']_'~' well represented [ il collection

the Indian Museuin.,
I have not seen K. o K, sclifeeeliy 15 v .

LT

1|l'{|l.'l| |II'I.J'|I|

an seas for the first

time ; K. djeddensis has been taken in very e umbers, wh . sranilalus 15 rep-

resenited by a single specimen in the ** Golden by several in that
of the Indian Museum : of K. colimna several § cent by the trawler.
' 4] J'I-'.Il'lnl'l'l'-"l'lr"'!'lnl.‘\ :|rl.:.|'|!'|';

Ehvachobatus djeddensis, Giindher,

th., p. 441 5 Day, op. cil.,

and 1 of the

).

Suont pomted, measurced from the mout\ghetween tal length | the

concavity on the dorsal surface ext®ding forwards for a consifflerable distance.
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* Back 1n the adult bearmg several rows of regular, compressed bony tubercles,
which also surround the anterior marzin of the orbits, The ventral lobe of the
tail almost equal to the dorsal lobe in the young | relatively smaller in the alult.
The posterior dorsal fin smaller than the anterior, which is situated over the pelvic
fins. There are two conspicuous ridges on the posterior margin of the spiracle.
The jaws have each a single undulation, which is not very deep.  The teeth are
large, suboval transversely, and bear a single transverse central ridge, which be-
contes obsolete as thev are worn, the breadth of each tooth is to the length as 5 to 3

or 3 to 2 the teeth on the centra ol the upper jaw aresmaller than the

others,
In the voung the hack 4 e-rreen, which takes a bluish tinge
on the eyelids. 'l the greater part of the snout are
pink. On each si of the pectoral, there is a large
round black s maller white spots.  Numerous
similar white = body and a few appear on the
pectorals. In« es darker and grever, the spots
hecome (uite obsolete, and the

itd well-known species at any greal

tend to disapp

lenigth. It 1s by [ its family in the catches of the

‘ Golden Crown, ¢ examples on every trip. The
largest specimen I 258 cm.). It was a female with
seven fully forme ither oviduct being empty and its
corresponding ova

The unborn | and bore volk-sacs, which were
smaller thay In the case of the latter the
volk-sac was ; ppear to be any arrangement

ment in the case of this species.

15

tor supplving
Day mention: off the Coromandel coast about
March ; they

and October,

of Hengal in September

o PP- 4442, 443 ; Rh, halavi, Dag,

v

Rhinobatus b8 and R ol
b, eth, 1 43,

I have not tl
regards the synom
by the ** Golden
Muserm. A stu
smaller one i sp

terial on w

0 base a fresh description of this species, as
- follow Day. No specimens have been taken

of which I m

n'" and there Rre only dried or immature specimens in the

d female measures 18 cem. in total length, and we have a much

t, as well as several ofher skins.  ‘The short, obtuse snout is charac-

teristic.
The teeth
strongly convex

semble those of Kb, grafatus but their transverse ridge is not so
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Rhinobatus granulatus, Gihr., op. cil., p. 443 ; Dav, opocil., p.

] 12,

Snout pointed, variable m length, as a rule from 4 to 5! times in the total length ;
the dorsal concavity triangular, narrow,. The interval between the nostrils
posteriorly not or hardly greater than the length of the nostril ; the anterior nasal
valve variable in size, usually small, not produced inwards bevond the limits of
the nostril.  The two dorsal fins situated considerably behind the posterior margin

of the pelvie fins, equal or subeqgal, separd by rather more than the length of

anterior fin. The ]““l'!. lobe offe caudBrounded, not distinetly marked off

from the dorsal lobe
The back. the central ridee ol of each dorsal fin
covered in the adult witle so tusely pointed, small
denticles, which become sina irds.  There i1s a dis-
tinet row of sharp retrovert Wlorsal line from a
little hehind the r-:-fi.it'];'-- [e le there are several
similar spines on the fins and the sides
of the snoutkkre naked. In t ~Ailler and Henle)
there are two sharp, retrovertd formine with the
ﬁii_‘.:"l]lh' L'ilL'.]'_;':_'li. denticles whi ng Ii1it|-ti-:ll':--::~'1
line at right angles. On eitl 5 a line of similar

spines; the dorsal line exten
The colour of the adult is described lv, becoming dull
white beneath.”” The voung i nout pure white,
with the exception of the centy - as the back.
The jaws are very feebly undiy e definite upward
e teeth are

mnded. The

and downward projection!
small, transversely rhombo
transverse ridge runs across th narkedly con-
» has a tuber-
f the teeth at

vex in its centre, so that th
cular appearance. T
riiﬂt-n‘: points on the '
Only one specitmen of ti
Cg‘ﬂ\'n," a voung female from O
specimens in the Museum collection

ween take
There are, h

by the *° Golden

ever, several other

The lar stuffed) me:

es 185 cm. in total
length

Rlunobatis columne maparte,

Rh. columnze, Bonaparte, Fauna Italica, Pffsci, No. 152, plate.

I52
? Rh. horkeln, Mii@er and Henle, op. cit. f. 122, pl. 41.

Snout sharply pointed, about 61 times istance between

v more than } and lessfthan § of that
nout. The anterior nasafjvalve produced

he total length ; the
the outer angles of the nostrils rz
between the mouth and the end of th
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into a fold which does not reach or barelv reaches the lateral margin of the nostril
The back very flat ; the breadth acrossthe widest part of the pectorals 21 times
in the total length Pectoral fins broadly rounded ; tip of pelvic fins nearly
reaching base of first dorsal, which is separated from second dorsal by more than
twice its own length. Rostral ridges narrowly separated.  Back minutely granular
with a row of smooth, rounded tubercles extending down the centre from a
short distance belhind the eves to the posterior dorsal fin: a semicircle of
similar tubercles extending round the inner marein of each orbit. and a short

interrupted row crossing the mig izles in the scapular region,

Colour of young dark grevish brow ings of a darker shade and
i1

with numerons soggewhat ol

ts : edges of snout white in

smaller specimens sdge ; ventral surface white

in the smaller ones and have

[he larger specim

less white on the tolour as the back

The mouth is st 10st flat, the ridee across them

being feebly de en all parts of the jaw

several specing ofl the entrance to the Eastern

Channel of the mou solden Crown ' ‘. ["L_‘]ﬂ'lleil'_'-.', IOy,

The largest, a malg ature and not reaching the tip of
the pelvic fins, medq » regards colour, these spect-
mens agreed clos IV, horkelii, which appears to be
s darker snout. A pale snout is

separated from
cliaracrernstic ol

K. halavi, K.

olimite but also in R idjeddensis,
ne is true as resards white spots,
at any rate i thi '

Both Giunthe bie continuation of the anterior
Bonaparte's original figure,
however, this v specimens agree much more

closely with G I they do with his description of

rure in my identification. Some

[ have not 1'lh~$:1lu|'i:l[ to

at of R. gramdatus ; the central concavity of

confusion proba

clear 1t up.

Ehinobatus scl j45.

snout long, pomte

the rostral ric ow. The two ridges on the posterior border

of the spirac ped.  Auterior nasal valve produced into a

flap which ex of the nostril inwards towards the middle line

but does no i the opposite side. P Posterior nasal valve
xamine a small Ttalian specimen of R, columng

b Sinee the abo e

t appears ta bz browner than
1

e P R .
agrees with them very cle

preserved in sp nit. [nliwn specimens and lacks all trace of white

spots. Otherwise i xcept that perhaps the tubereles on the back and

round the orbits ardia little less prominent.—. A pril Pk, 1004,
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strongly dilated on the margin of the nostril.  Anterior dorsal fin slightly behind
the pelvic fins, the claspers reaching as far as its anterior margin in the male ;
hoth dorsal fins short and high, subeqgual, separated by several times the length
of the anterior fin.  Denticles munutely granular all over the dorsal surface, barely
enlarged om the mid-dorsal line

Colour of the dorsal surface uniform brownish grev or olive-green in the adult ; sides
of the snout pale i voung specimens:; numerons faint white spots all over the
dorsal surface of the body m the unborn voung

Taws nearly straight. Tee

1sverse ridge so strongly convex that

when viewed in profile t conical with a flattened base,

several adult speciimen

hiained hwthe ** Golden Crown”

off the entrance to the Ead 1 8 ||L_';j|1|] of about 39
esented by My, J. H.

sgiie vears., It was

fathoms 1 February, 1gog
Row and identified by Col
taken in the Mutlah river. whi cutta with the sea.
Glinther mentions an adult fe
JTapan. A female from the Fag
500 mni., whild an apparefiily:

diameter across the pectoral fins

»of 750 mm. from
rs oviduet measured
m. The transverse
The voung from

the oviduct of this specimen me I i, across the disk.

Their snouts, although producet than was the case
the length of the

al length, while in

i the adult, the two sides bei
snout {measured from the eves) y
the voung it was contained 6:66 ti

K. sehieeelii has been recorde el as from Clhinese
and Japanese seas

Head and body forming a rhon fins extending

to the snout ; tail quite dis arge denticles.
Tail with a longitudinal fold degenerate in
someoenera © dorsal { | candal spine.
In DN's works on Inc amily is recorded
as occurring in Indian seas)
sig species of Raja {of which four are Warked
species is founded on a single specimen) have
specimen which I take to belong to Alcock's
low water off Trivandrum on the west coast

Indian by the Trivandrum Museun:; but the 1

t yvears, however,

ther, although each
lcock or Lloyd. A
ntly taken in shal-
presented to the
elong essentially,
R. E. Llovd has
e Indian Musewm

ct from one a
described |
powellit was
1dia and has
emhbers of the fai

so far as Indian seas are concerned, to the «
therefore dealt with th®m in a paper (to be is
almost simultaneously with this one) on
tor '’ since the publication of Col. Alenc
by the ** Golden Crown."’

ep-sea fauna, Capt

1ed m the Memoirs of

¢ (deep-sea fishes taken byfthe *° Investiga-
monograph. No Rajidsfhave heen taken
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Family TRYGONIDE (Sting-Ravs and Butterfly Rays).

Head and body forming a rhombic or sube reular disk ; pectoral fins meeting in front
of the snout ; tail guite distinct. Tail without longitudinal folds, sometimes
with dorsal and ventral cutaneous, ravless flaps; dorsal fins absent or wvery

small, a recumbent serrated spine usually present o the tail.  No electric organ.

Of the true rays this family is the best represented i the Indian seas, in which
it is practically confined to shallow water. Four gener] and twelve species are re-
corded by Day; to these, seven spegles are here added] one having recently been

Alow [ 1 first

ime, while three were pre-

described and three being describer

viously known but had not been (o 1 Indian seas. One of the

he

forms regarded by 1 dlisig svnonvimous with another.

=

Fifteen species have by

The Trygonidie,a 1 by many castes of Indians,
who attribute to tge ities. The tails of the larger
species are matde in is no doubt that an extremely
valuable oil could be M. Hooper's analvsis, postea).
The fishery or estu:
Blvth ( fourn. Asiaf

The five India:

rever, which gs referred to hy
s to have con |]"]L:1.L']_‘~' died out.

WS

rygonidee.
[. Tail with a
and not 1

with a sl by = Trygon.

IT. Tail with a
but not e

folds or with them rudimentary

with a transverse ridge or (rarely)

wld several times as deep as itself
dat, without a transverse ridge:
Hvpolophus.
1t a definite transverse ridge

Urogyamnus.

IV. ‘Tail witl

xtending to the tip Tentura.

I Disc very 1 or without a s 1 dorsal
fin, nornfgli Fshaped, with « or more
sharp cusRs it front Heroplaten.

The first fom iera in this k one another and should perhaps ge
regarded as subgen

Hypolophus indivi

cutaneous fold ex

In Tryvegon serrated spine is occasionally absent, while in

ocour i probably owing to injury in early life, the
f the tail.

mily it is particularly important that attention

to the extren

In diagnosin - species of this |
A

1ble to preserve them

should be paid fresh specimens ny species grow to so large a size that it is

practically impo
disappear and tl

With refer
be made as reg:

n alcohol, while the@haracteristic markings

: natural proportions are irted in stuffed skins.

ice to measurements it 1

ecessary that an exact statement should

ds the methods adopted, @r there are several different ways in which
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each of the more important measurements might be taken, So far as the Trygonide
are concerned I have measured the length of the disk from the tip of the mouth to the
base of the tail and have not included the length of the pelvie fins. A more exact
measurement might be obtained on the ventral surface, but for diagnostic purposes
the one adopted is sufliciently accurate,  The breadth of the disk has been measured

across the back with a tapefnot from point to point.  This method gives 1 more ac-

curate idea of the bulk of a fat fish than that of measuring from point to point, but ol

course it makes the deeper sjfecies, such as Trygon microps, appear to have a larger
expanse of pectoral fin thai}i
a point just i front ol the
orbit to that of the other, th

[he genera of Trygonidy

- the ca The snout has been measured from

srorhit; vice [rom the mner margin of one

d of the desk.

rdefined 1 the above

kev, so far as the Indian fon 15 recorded from Java
and may very probably occt feom Tryeon by the

possession of a raved caudal fia orsal one.

Disk distinet frogn tail (which attened, never very

much broader than long, least one serrated

caudal spine, except in abu lal fold sometimes

present on the dorsal or vd oth surfaces, but
never much deeper than f{ with a transverse
ridge, rarely bearing a sharp

In the genus Tryeon, an im s m the number,

mouth behind the
investigated pro-

proportion, and outline of the cut
cutaneous fold that hangs do
perly by dissecting out the m ant in any
one spectes, the evidence they d species such
as T. warnak and T. favus s ve play are often

strongly marked in allied spectés) illustrated by

examplge, In /. gerrardn | .the two central
ones bed nuch stouter a

M rule the central
hey are blunt and
e absent. In what

ones are pomted, but in «
tringed at the tip. In anothe

seems to be a normal specimen of 1. microp ral processes joined

hree out of the five
is not quite sym-
a fifth.

together at the base so as to form a deeply s
individuals 1 have dissected the arrangeme
cesses with tra

Kev to the ITndian gbecies of Tryegon.

I. Large species {adults over . across the disk, wi
serrated spine' on

1Spicuous.

ng over 15 cm.)

as a rule with a single tail ; cutaneous

caudal fold, if present, in

There is usually a second, sm®Mler one concealed under the firs
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A. All the denticles with stellate bases.
(@) Distance between the eves less than hall the length of the snout

Base of tail broad and flat . mierops.

B. All or most of the dorsal denticles with round or polygonal bases.

.

vine-glass-shaped figure with

fer) Dorsal denticles forming a recula
well-defined borders.

- less than hall the length of

L1 r. Meckeri

s more than hall the length

T. gerrardit.

(") Distanee between the eve
the

¢ on the back
. confined to the middle line.
T, benneltii.
fronn the EJL-[".-'H' fins, flat and
- plive-brown with faint pale
he disk  T.alcocki sp.nov.
running dogn the middle of
of the tail. Dorsal surface
spots . 1. jenkinsi, sp. nov.
regularly interspersed with small
» body ; the pectoral fins covered
denticles. Dorsal surface grey-
T marginalus.
irregularly mterspersed with small
are absent from the pectorals.
pale brown with darker mark-
vith black spots I, warnak.
I
evceomb pattern of dull yellow.

T. favyge sp. nov.
the disk, j.-cm‘lri more
®-third the length of the Hnni!t.
brown . . b 56 T. zugel.
eves less than half the length of the snout.
» brown 2 .. T.imbricata

rsal surface of adult dark

istance betwe
torsal surfac

orsal surface ;
eves almost as great as the length of the snout
with bluish spots . = T kuhilie.

tance between t

Dorsal surface gre

The only spfies named in the kev'§ have not seen is Trygon bennetiii. Duméril
(Nat. Hist. Poi:
cimn. across the

p. 161). Allt

a specimen of this species measuring 43
tuller's was rather larger {* ' Plagiostomen,”’
ever, look as though they represent voung

ons, i, p. 590, 1865) rece
sk, while one of Henle and
figures I have seen, ho
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individuals. The adults of the other species included in Section T of my key grow over
2 feet (60 em.) in diameter, but T. gerrardii does not greatly exceed this limit

Trygon microps, Annandale. (Pl oiv, fig. 1 pl i, hgs. 3, 3¢ pl. m, hg, 1.)

Nee, Tnd. Mus. i, p. 303, pl. xxvii

T'. microps, Annandaly,

» e, across the disk, large male over 196 cm.).

Size large {large female overg 2z
rface of the disk suffused with rose-pink, without defimte
flistally

se-cquarter of the width ; the pectoral

Colonr white : the dorsal s

g dark

markings ; tail grey abgye, beco

Disk rhombic, wider than Jong by sre thi

rounded as a whale, but with a

laroed

angles rather creater tRan rigl

ticles, Distance from

rth of snout 3} to 4l

small terminal projecticg whi
eves to 1.l]L of snout gre
in length of disk

Eves very small, dark m colo #thout dorsal flaps,
their area more than ol

Tl withoutr cutaneous fins road, flat, proximal

part about galf as long ? 1] distal part of ap-

proximately the same lei the junction of the

two parts ; a very low ridge art

kin soft and delicate, withm bearing numerous
mintite, spiny denticles (pl. tellate bases. The
denticles larger on the tip of ling the eyes and
spiracles than elsewhere, som urface at the edge
of the pectoral fins. The pr vith much larger
denticles, which are largest t stellate spines on
the ventral surface ; dis milar to but
smaller than those on the s
thout undula-

of the mouth:

Mouth large ; upper jaw ugdulati

tion ; a coarsely digitate
three in the
i, fig. 1). Teecth
th, the part an-
irea than that pos-

usyally five short finggr

joined togethe

whit® the transverse
terior to it being slightly
® terior to it, which is convex.
olden Crown,'' one

Two specimens, both females, have bee n by the
1 a second, larger
sxamined, the tail
1at it is not in its
ne on hoard the

(the type) off the coast of Chittagong in 17 ms in Augu

specimen off the coast of Orissa in October all the specm

looks as though it had been mutilated, but I Jannot be quite su

- hirth to a young

Egs

normal condition. TJe larger specimen

» thrown overboard. wing to a clerical

trawler, but the voung one was unfortunate
error, which I have been able to rectify neasuring a cast of the t§pe specimen, the

tail was represented in my original descrigion of the species as bein§ two feet longer

than was actually the case.
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Since this was written three other specimens, including two males, have been taken
in 24—27 fathoms off the Ganjam coast (March 1gog). The claspers of the male are
remarkably short. The following are the measurements of two males and two
females :-

2 (type)

Length of disk 137°5 ¢m. I70°0 ¢ 130°0 cm. I35°¢ cm.

L]
dreadth across disk TR N R, ¢

105°0 e TR A
Length of tail I32%8 .. T478 ., 108 .. geane o
Breadth of base of tail 1775
Distance f{rom Dbase

base of spine 5 130°75 ,,
Breadth of nasal flap 7 2's .
Distance between eves 75, 200
Length of snout [rom ey 5 .., 3875
Length from mouth to y 875 .

From these measurem
in this species, fpe relative le
in the different individuals.

e somewhat variable
v being very different
1g oie was not pre-
served.
This is not only the large 1. but it differs from
the other Indian forms in the hat all the denticles
have stellate bases. The photog 1, is of the type,
and was taken as soon as the spe 1ows the peculiari-
ties of the tail very clearly.
The type specimen (skin numbered F 2410
in the registers of the Indian

Trygon warnak (Forsk i, fig. 2.}

T

T.

Stze large

warnak, Giinther, op.
tata. id., tbid.

{over 157 cm. a :ss than 23 cm. in

young).

&lour in young white ; the dorsal surfacl
spots ; the pectoral and pelvic fins edgec
with black. As the fish grows, the wli

changes first to grey and then to pale hros

ound or oval black
e tail boldly ringed
surface gradually
ark brown in col-
arger spots or corlfcated figures. A
place on the tail, Wkt the dark rings
nargin to the ventral siface of the disk.

ed ; the length, considerdbly less than the
: broadest part of the disk is situated ata
ance between the base of ghe tail and the

pink in life
und of the
the spots bec

our and coalesce 1n various wavs to form

similar change ;1ir{:;;:tr{].~'- colour takeg
remain distinct. " There is often a dark
Disk with the lateral angles broadly ro

transverse diameter. In the young

peint not much more than half the di
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tip of the snout ; while in the adult this point is situated at nearly four-fifths of
the distance. All the proportions of the disk, however, are variable. The angle of
the snout 15 rather variable but in fresh spechimens it is, as a rule, slightly less than
a right angle; in the unborn young it is, at any rate in some specimens, obtuse.

The length of the snout, measured [rom the eves, 1s dbout | of the total length of

the disk in the adult and between ! and } in the voung § The outline of the front of
the disk is somewhat sinuous in the adult but fornfs almost a simple concave

curve i the young.

Fis., z.—Diagran n the young (A) and the adult {(B) of

Tryeon waruak.

Eyes large and p
formin e
Tail' more tl
rather sle

tip of the ’

Skin tough.

l'he dorsal wall of the spiracle

, tapering, armed with a single

n nearer the base than the

eral relatively lag unded
hd these, althe at first
rrounded by smaller, heart-

tubercles 1 §ha i1
-

{11119 prac
shaped, nearlWMlat denticles
In the adult tj middle of t]

but relatively aller dentic

thev are som

=
< 15 somewhat sparsely covered with similar

artower end pointing backwargs.

ith which are interspersed numerous small,

spiny ones wj ellate bases.
part of the d

almost gran

ese become more numerous on the posterior
tail, which is completely surrounded by little
spiny denticles scattered among them. This
arrangementygs continued for the wigple length of the tail. §There are no denticles
on the perifffiery of the disk or on 1 jentral surface, but those on the back do

1d the base of £
r denticles with th

' In a large prdportion of the larger specimens [l the zenus Tryeon the tail is mutilated : it is often
difficult to tell whefher mutilation has oceurred or fbt.
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not disappear abruptly as the bare area is reached, but gradually become smaller
and form no definite outline to the area they cover

Mouth large. The jaws are almost straight, The teeth are large, usually more or less
deeply tinged with brown in fresh specimens; in the back of the jaws, where
they are not worn, eagh has two distinet transverse ridges, a secondary shorter

one running parallel t§ the median ridge and in front of 1t. There are nor-

mally four processes a1 the floor of the mouth, subequal in size, the two lateral

ones being only smalld ¢ two median, and situated at about an equal dis

tance apart. A someghat sim

neous fold which covelg
which hangs down fro
Two colour varieties of

Var. «. Anterior pl the spots combining

on the " fgures

Var. #. The whol d in the adult with

an irr lark spots or streaks

& in the
Var. ¢ must be consic as Forskal savs 1
b, [F,.-_:j]
ccording to Blyth

his original description ** tot

Var. & mav be -iden
it is identical with McClelland
which the markings were so sc

n any specimen on
nted in the Agures

e =
[, xxix, p. 43, and

published by the latter authog
McClelland, Cale. Journ., Nal. I;

Day, judging from his dess
i, p. 735 ; and Faun. Bril. 13
unfortunately his figure in the
species but T. gerrardii,
fused with 7. nwarnak by se
159, vars. I and 3).
‘heen able to e

shes of India, vol.
el arnak, but
'sents not this
1 has heen con-
('* Plagiosto-
men,
B
species, representing every ¢
feet in diameter. Specimens
Limwnﬂ‘ but Dr. Jenkins tells me that 1afg

in about 3o fathoms of water off the mouth of

specimens) of this
e adult over five
b by the '* Golden
rticularly abundant

viduals are

ver Hughli a muddy bottom.

Trygon gerrar
T, gerrardi, Giinther, op. cit., p. 474. '
T. uarnak, Day, Féshfs of India, vol. i1,

L exciv, fig. 1.
To describe this%pecies it is only necghsary to indicate the Woints in which it
differs from 7. uarnak.

Size moderate (largest specimen 075 Y. across the disk).

Disk shaped and proportioned much a¥in the young of 7. uarnak
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Colonr of the dorsal surface of the voung brownish slate-colour without spots, the
tail being banded with black and white ; the edge of the pectorals pale.  As the
fish grows, the colour darkens to a warm brown, and large, round, widely separated
cream-coloured spots appear on the posterior part of the disk and on the pelvie fins.
dderably, the cream-coloured

In still older specimens the ground colour darkens con
spots become ohsolete, and the banding on the tail disgppears
The skin is tough asin T. warnalk, but the arrangement of the denticles is quite differ-

ent, at any rate in the adult In the voung thes cmble those of the adult of

I'. arnak, except that none of ses Or spiny: processes.  Ju

adult and half-erown hsh, howe a corfpact pavement-like surface

which occupies the middle ol e he; backwards and has well-

defined limits, towards whigl ialler than thev are elsewhere. The

outhne of this . lower-vase with the mouth
;

directed forwards representing here the stenr

of the vase; but§ in a point. Thedenticlesare
confined to the d id do 1ot extend either to
ine on the dorsal surface

it, but dff either side of i

to a similar convexity

the ventral surface
Mouth —The centra]
on the npper ,
of the lower stout transverse ridge
runs across the two equal convex sur-
1‘1’,1_‘;_'_‘-'-__ L';h_']l (o) ] "E"iu_-}'u_- are IllJTHlLl”_\'
four processes ek, but the two central ones
are much stot >what widely separated from them
Although I he e series of this species as I have

been able to exa - seen a considerable numnber of

]

specimens. 1 of the Indian Musewm and 1s

commonly sol¢ he winter months. A consider-
able number o e tazong and Orissa by
the ' Golden & winter

ate  In

- year and in tl

of this. Appd hallow water, at ¢

winter.

1y g 10,

T fUes

r

wearnak . from wi

Closely allied t#

characters ;

it may he distinguished by the following

the disk)
sk verv flat, wigh the pectoral fins & re broadly rounded than in 1. warnak,

Stze moderately larggitype ( £ ) 130 cm.
and the snov@somewhat more prod s length about 3% in the total length
of the disk.  Tves widely separated

Fail rather less than twice as long as the Y,

Colowr.—Dorsal  surface very dark brow ith a bold reticulation of dull vellow,

which becomes less regular on the for@fpart of the disk than it is on the hind part.

}
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A yellow spot or streak in the middle of most of the meshes of the reticula-
tion. Ventral surface white,

Skin devoid of denticles with stellate bases.

Mouth large. Jaws as in I, gerrardit.  ‘T'eeth white ; the transverse ridge feeble even
o the unworn teeth.

n the floor of the mouth there are two bluntly triangular
processes with irreguldfly serrated margins and joined together by a similarly
serrated ridge.
I have only seen two gpoecimens of this species, both females.  They were taken
together off the coast of (§rissa in the ** Golden Crown.'' In spite ol

their striking coloration 1 v them as representing a varety ol

L. warnak, until I came toeExami if their mouths and to analyse the

measurements of both forms two mouths and the skin of the
back of one specimen could : ind this piece of skin,
therefore, constitute the in the registers ol the
Museum.

A good |"I.lI=1'=_‘..;|ii]']: 0l ve been ]in']lf_ 15 :.J‘Il'\'i'1l
on pl. i, fig. 3.

T. bleekeri, Dav, Fishes]

Iud.. Fishes, P 34

fig, 35 Fawn. Bril.

Size fairly large (adults 112—1%)
Disk slightly broader than long. ited, strongly pro-
duced, measuring more than ! | twice as long as

the distance between the e
( olowr.—Dorsal surface dark ® white witls
a broad margin of dark bi comes broader
and finally occupigsyiiie! ecimens a dis-
tiget streak remai

1]:

more or less
red E_Jj.' dark blotche
the tail.

ere are no pale

Skin —T1T scales closely rese P in stru
part of the

d the lower jaw he

nd arrangement.
Mouth.—Jaws distinetly un

per jaw forming a

narrow, conical downward projection
concavity in the middle. Teeth d:

ridge, which is very distinct on

mg a corresponding
dish brown, ha @@ a single transverse
iworn teeth and divides them into two
aitudinal corrugations. On the floor of
ITOCESSES Nearer one ‘r:rthe:' than either
idely separated {pl. M fig. )

1 it resembles in the nature and arrange-
re nearly than it is to 1. warntak. As re-

equal convex surfaces marked wi
the mouth there are two long fing
is to the angle of gthe mouth but
This species is allied to 7. zerrar
ments of its denticles very closely} ever
gards the processes in the mouth the lat
series of which T'. blechert is at the other.

r species seems to be at one extreme of a
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A considerable number of specimens of 7. Wecker: were taken by the ** Golden
Crown ' in October off the coast of Burma and Orissa.  Most of the speciimens [ have
seen have been females, as is also the case as regards T warnak.  The two species are
often taken I'l;f_{i-t']tt'l'. Both seem to be commoner in the northern parts o[ 11!!.‘]'-:1}'1’]&2111
off the Madras coast This is especially the case as recalds T, Blecheri, which, indeed,
north.  Both species appar-

has not been taken by the "' Golden Crown ™' except in th

ently prefer a muddy bottom

Stze considerable (adult female 85 ¢n

s rounded : the length from

Disk slightly broader than long, wit ral ang

1

it ‘corfaimed about 2} times in the

the maxunum diameter t

riming Fpproximately a right angle,

Iy 1«

length of the disk?

rer than the interorhital dis-

|1}.‘ 110 NSNS stroy

tance ; its leneth ngth of the disk.

\

F1a. 3.—Outline of < alet R e

ihove at the base, tapering, not twice

yearing a single large spine.

small, obscuge, pale spots scattered
the edges n!:]w fins purplish ; the

wown, without markings except at the

f tail) white, suffused with pink ; a rather

Tail nearly cylindrical but somewhat
as long as thdi¥isk, without cutaneot
(Colowr.—Dorsal Surface dark olive-bri
all over the disk and the base of
dorsal and lateral surfaces of the ta
base. Ventral surface {including base
broad purplish lateral margin marbledgwith white.
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Skin tough., The scales flat and more or less rounded, differing greatly in size on
different parts of the head and body, to which they are confined on the disk ;
the largest occurring in a small pateh behind the shoulder girdle ; those between

the eves and on the middle of the posterior part of the back and the base of the

tail larger than those oiffthe central part of disk, where they are o small and =¢

deeply sunk in the skiy that they are almost invisible in the fresh specimen @ the

tail t'lllﬂ]‘ll.-['f']_‘\' covered with flat scales except as regards the ventral surface of

the part anterior to thf spine : this surface, the pectoral and pelvie fins bare

Vowth small - the jaws  fistinetl rongly undulated. The teeth white,

with a sinele distinet ¢ larger on the upper jaw at the sides
than in the nuddle, not ol the exposed surlace of either jaw.
Two individuals were t¥:ce i on March 21st during a short
ne had already heen cud

has been preserved,

visit to the Orissa coast mat
up before the specimen could

of the Indign Museum.

It is the tvpe of the species, a1

| -|.l._'-_ |J_\.' i1-- ||'_'<||!:||{1'¢|1;:-;_

F'his rav is distineuis

and bwv its eoloration. Tl int is not, however, very

marked, for theWale spots

L 1 a-.xL"&Irl specimens, while

the coloration of the venti ome extent to sufiused hload,

From T. gerrardii, 1 Ll arger size, shorter and stouter

tail, and differenty” pEaportiond act thet its spots are scattered

on the antd¥or a2 s the
el

As regils the processes 0 kii, I am not in a

position tg@sst a description of thg he one specimen 1

i

have exambidid vever, that there

are, in this specimen, foug bluy istarces from one
another. Onegof them isay
Thed s

to a youe one as the nu

1‘.-:--‘.
Size merew tely large (adult n

Disk considerably broader

just given birth
cloped.

ross the disk).

Jrectoral angles rggnded ; the length
the snout 2} times in the length of the
uch produced, longer than the distance

from the greatest diameter to t
disk. The snout sharply pointec
hetween the eves, which are lan
tained 3} to 4 times in the leng
Twif evlindrical throughout, without

rominent ; the length of the snout con-
disk.

f a cutaneous fin, nog@nuch longer than
rrated spines, which a® long and slender
ming paler at the edge of the fins,
itk grev, mottled on the ventral surface
e ventral surface of the disk dead creamy

the disk is broad, r.!]!-‘:lil:llt:-‘- bear

Colour —Dorsal surfa®® reddish oliy
without definite markings. The tal
with hrown and white at the hase.

white.
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Skin fairly tough. A few enlarged rounded denticles in the scapular region followed
posteriorly by a single row of stout, short, retroverted spines with flat bases. the
row extending on the tail to the base of the anterior spine ; the middle of the back

occupied by a pavement of small, fat, round scales, which gradually become

smaller towards the periphery. The pectoral and Qelvie fins.naked : the tail
covered with small, bluntly spinous tubercles
Month —Jaws [eebly undulated ; teeth white, practically

niform in size, each with g
low transverse ridge situated near the posteglor margi

and with a distinet trans-

Lo
& E) o
Lo oD e o 8
LA S L e

"~

F1a. 4.—Qutline of fresh specimen of T. jenlin

qia.—5cales on the middle of the posterior o the back of the same specimen, = Tg.

verse depression in front. Processes gy the floor of the mouth four in number, re-
sembling those of T. gerrardii hut with the two central ones a little further apart,
3 \
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This species appears to resemble 1. akajer in several respects but to differ in size,
in the proportions of the disk and tail, lepidosis and character of the teeth and
jaws.  Possibly it may be identical with Bleeker's Trveon dadone, but on the whole 1 .
think this improbable.

Two adult males were faken by the *' Golden Crown ' off the Ganjam coast in

23 to 27 fathoms in March,

'l.‘ 2478

1900,  The type (dried skin, mouth in spirit) is numbered
in the Museum revigers
To facilitate comparisgn I give the measurements of specimens of the six allied
species, Trveon warnak, Trion sorrdii | 3 avits, Tryvgon bleekeri, Trygon alcockii

and Trygon jenkinsit togetlgr. The

licated with a ® was measured in spirit

Dyistanc

[.enot
| hetween Snon.

: ’ : - sl
Name ol SpeCies, R (Al

lic] flag.
L1 B0 9

CVis.

Fryeon sarnal cm. | 250 om }7°5 en.

2375 32’5
¥ [} —:I:I

Py 1 5 Ly .'_
Lrys 10°0 150
T”I":: 0 25
Trygon 5°0 12'5
75 1570

I :['-’ 165
Trveon 1iir2s zars
15'0 20°0

'

W

b

Wil 1
T. marginatu~®Bivth, fof
"r'r'. I'nd.; Fishes, p. 54.
Disk broader than long, with the pé
snout rounded as a whole, but j

(P1, 1ii, fig.

sengal, xxix, p. 38 (1861); Day, Faun.

1igles somewhat narrowly rounded. The
s with a short terminal projection ; length
of snout 3% to 4} times in leng Eyes small.
a1l much longer than disk, without

Is.  There isonly one jgrge serrated spine,
Colowr.—Dorsal surfage grey, with

blackish tint and without any tinge of
brown. In the ™le a series o pluish marks of an irregularly crescentic
ittle distance from the margin. Ventral
surface white with a broad blackish margin laterally and posteriorly ; this
margin sometimes indistinct, Tail blackish.

f

outline runs round the disk at so
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Mouth rather small ; the lower jaw more distinctly undulated than the upper, which
1s nearly straight. Teeth faintly tinged with brown. The unworn teeth are dis-
tinctly but minutely ridged longitudinally ; the transverse ridge is strong, and
there 1s a well-marked concavity on the surface in front of it. There are two
short processes on the loor of the mouth, one situat®l near each angle,

Skin.—The skin is delicate, but not so softas in I microf§. The head and the centre
of the back are coverad with closely set, rounded, filinost flat denticles, which

on the tail are mtermixed with stellate spinga  On tIg back the denticles become

Fic. 5.—Trygon marginalns, J ATed specimen.)
gradually smaller from the middle ou not form a clearly defined figure ‘
on the area they occupyv. Externally, offt r side, some of them have stellate

bases—a character which becomes 'more marked as reg:lxs those that occur on
the pectoral fins, on which they show @ tendency to be ¢ iged in longitudinal
lines. They extend to the margin anc 1etimes over it on to the ventral surface.

This description is based on a large male taken by the ** Golden Crown’" n Octo-
ber off the coast of Burma and a still larger female captured in March off the coast of
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Ganjam in about 24 fathoms. Although they do not agree in every respect with
Blyth's description of the species I think these specimens must belong to 1it.  Blyth's
specimens appear to have perished and there are no others, except the ones des-
ertbed, in the Indian Museum, or, indeed, so far as I can discover, in any othe collec-

tion. The measurements of my specimens were as follows :

Length of disk [47°5 cm. 1023 cm
Breadth of disk L7075 130°25
[ength of tail 197'5 22003
Length of snout from Vil 250
Distance between eves 2075 =125

Nasal flap 025 I 5
Mouth to vent nb25
! wler)
T, imbricata, Miulle P. 52
l,"_l 1 o f 12 55

T. walga, Ef and
Size small {(adul™. 210—2

Disk about as long as I
toral fins }

Flie voung, always with the pec-
'|3'|I?(i'|_'|l._"'._'||. Q1 l.":l|Pf'x";l1.'.1 about one-
~a right angle : its leneth from

» eves, Eves nearly as large as

the ddisk, sometnnes twice as
¢ voung than m the adult. On
jle along the mid-dorsal line a
QS this groove®ontains a low
rked on the distal

iore strongly
niough it does not reach the tip.  Maore
entral surface, but even when both are

As a rule there are two narrow serrated

ice of brownish clay-colour, occasionally

with obscure dar

mung paler on the edege of the fins. The
lateral ridges on the
Skin.—The lepidosis is as 3 joportions of the tail, but the two charac-

ters are not correlated. ndividuals the back and head (but not the

pectoral fins) are covered will accened denticles which do not ctiﬂ:ur from one
another markedlygas regards size or shape. There are sometimes, however, several
enlarged tuberclgion the midline of tlg scapular region, while often a row of den-
- can be detected in the middle line at the
posterior end of the disk and on the b¥% of the tail. They vary in size and develop-

ment. Sometimes, even in adults, the disk is almost naked.

ticles bearing backwardlyv directed -
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Mouth.—T'he jaws are somewhat curved as a whole and regularly but not very strongly

undulate. The teeth are small and white ; the transverse ridee is low and

1. h.—Teeth of Tryeon tmbricala i in canada halsam

somewhat irrecular, the sy
cave. There are two short processes o1 h. occasionally with

a minute papilla between them. “Thes arer to one another

.!»*f iamhricata 15

W) ]l.-]'l:'_', as I had only
examined a comparatively small el g rerard them at

than either is to the angle of the moy

At first sicht the form describg

=4

very distinet from Miiller and H

least as distinct varieties. Re aityv of ex-

amining a large number of living on be-
tween the two forms. Shortne related
+] with
4l fold

1ar to

with any peculiarity in the denta
either character. Every possibli
and a complete absence of an
either sex. "™xcept that “the
paler colour, and usgally fewer
ternal difference 1 i{';L’

ind a

ween them, and
differed considerably as regards lmlgt]&.{__

T. imbricata appears to be, in the St
species. Few specimens have been takd
** (Golden Crown, ' but large numbers a3
coast at Puni by means of seine-nets we
by the lowest castes of the Hindus.

!

Trygon zuger

Size small (largest specimen 31 cm. across disk SL O
Disk slightly broader than long : the pectoral angles bro
transverse diameter situated about halg
tip of the snout, which is sharply pof

unded : the ereatest
je of the tail and the
, its length from
ance between the eyes.

way between t
I and much pr
the eves being more than three times as long as the dis
Eves nearly as large as the spiracles.
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Skin smooth, richly provided with mucous glands.  Sometimes a few rudimentary
denticles can be detected on the posterior part of the disk and the base of the tail,
but as a rule the skin is naked except for a single mid-dorsal line of large denti-
cles with sharp spines directed backwards.  Sometunes this line 1s only developed
on the base of the taf, sometimes it extends from a point close behind the

spiracles.
Tail with low dorsal and ntral folds, which commence close behind the spine and
run for about a third @ the ley

rth of the tail: the tail from one-and-a-half to
|

o
g

nearly three times as i as the

Moiuth broadly arched as g@whole ; htly sinuous. The teeth white. Each

sreparation in canada balsam.
i1 T, tapering cug@which ends
Pe takes the glace of the cusp.

paler at the ed™® of the fins than on
white, often blotched or suffused with

i1
Colou
t le of ti
g nt.
on |

he adult, with the edges of the pectoral

el does AP
a few specimens have b
md Orissa, as well as

L al

the northern parts of the Bay of Bengal
solden Crown '’ off the coasts of Burma
er (in February) off that of Madras.
cen from one of the former while it was
subjected, however, had caused the

he photograph reprodu
still fresh. The freezing
skin to shrivel a little.

ryvgon kuhlii (Miller and Henle).
Size small (male 30 cm Jross the disk, f
Disk slightly broader than long :

2 32 €11 ).
the pectoral angle rounded, the broadest diameter

being considerably nearer the tip of the snout than the base of thetail. The snout




190q. | N. ANNANDALE : HNeport on the Balotder. 35

rounded, not produced, its length from the eves not much greater than the dis-
tance from eve to eve. Eyes very large and prominent. Spiracles narrow, ex-
tending along the outer margin of the eves.

Tail considerably longer than the disk, armed with two or more long, slender ser-
rated spines and bearing a long, well-developed ventr§ cutaneous flap and a much

shorter dorsal one.

Colour.—Dorsal surface pale slate-colour ornamented gith a variable number of

round, bluish, black-edged spots scattered irregularly fand sometimes with smaller
o
!

black spots. Ventral surface why wimal (et of the tail rather darker

disk. wlhhout markines : the distal

than the ground of the dorsal si
part boldly banded with black anc
SEin almost naked, sometimes bearing

ninute Vientary denticles on the

jcles with stout spines
: 1lni‘ at any rate in

of lare

tail and in the middle of

directed backwards someti® e e nid-g
yvoung individuals, not always present.
disti
L1

Mouth —Straight as a whole ; the jaw he greeth resembling

those of P.zugei but with a corsig e, ‘The nasal
flap straight, fringed, with a log 'face
olden Crown '’ in the

al smaller speci-

No specimens of this speci
northern part of the Bay of Deg a
mens were captured in February pathoms and
a considerable number of speci March.
Both P.zugei and the present
buted from the Arabian Sea to

waters but also on the East Coag

- distri-
apanese

o, (renu:

Distinguished gom Trygon b

Hypolopis

Tryveon sephen, Day, Faun. Brit. I
Size large (adult 152 cm. across the disk
Disk slichtly broader than long, with t
est transverse diameter widely s

tuseMg@@ounded ; The brd
anterior end of the d

yot produced. Eyes larfe

Snout forming an angle greater
and prominent.
Colowr.—Dorsal surface reddish brown 1 rey in the adult, without
hyase darker than the centre

spots; the margins of the fins and the t
of the disk.
Tail.—Ionger than disk in normal specimegs, with a broad'¥ gys flap running along
insertion of thdilr S spine (or spines)
for about one quarter of the length of the tail, its dist® extremity being widely
separated from the tip. Two serrated spines are usually present.

\
I

the ventral surface from a point near
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Skin tough, The head, back and base of tail are covered with closelv set, flat or nearly
flat denticles, usually with three or more enlarged tubercles in the scapular
region. The tail is covered for the greater part of its length with small spiny
denticles, which also occur scattered on the cutaneous flap

Mouth.—The jaws are benf almost angularly, this being particularly noticeable as
regards the upper jaw

n the middle of which the teeth are smaller than they are

elsewhere. The middIf part of the upper jaw is deeply concave from below. The

teeth are white : theifsurface is teary simooth and the transverse 1'i(lg;- 15 p[';mi‘i-
cally obsolete.  Whern

hey av ¥ i, however, it 1s possible to see that
the surface is dividedfinto twi posterior one, of which the outline is

rounded and the suri g obscare

el , and an anterior one with an angular

witline and marked distin inal erooves.  On the foor of the mouth

‘ﬁ:]uw together i the middle, and

vpolophus of Miiller and Henle and is certainly

there are three 1 tler pi

another 1'_n-:liI I e

s species rejj

ubtiul as to the necessity for Ln_‘t‘i'_l-'.l'-iflll'.?-‘, stih-

very distinct f
venera 1 the e i1y recognize Miuller and Henle's name as
that of a sub-g¢

There are severn: collection of the Indian Museum,
but the |-!]-!j\' | H1CASUTING ISI D CI. ACrDss the
disk whj

This s

Aungust off the Burmese coast.
lacking the distal part of the
tail co xtreme tip, becoming gradually
lower t

little o

onzer than the disk, and I'have
I, although the wound had com
pletel: A photograph of this speci
men | 55

er and Henle.
ct fr ted spine. Disk stout, elliptical or sub-
['ee

net transverse ridge but with the inner
Fygon, :

I raised 18

Hitherto only®ome spd® 15 been known, namely Urogyvmnus as-

rrenes [ Bloeh and Schn
Jnl}‘ seen one fresh indiv

ible to examine the latt

s here described.  Unfortunately I have

iich was mutilated, and have not heen
museum specimen. The differences,

lomiot hesitate to deseribe the new species.

however, are so very clear])

The two species n y Isting e as follows :

\. Pectoral Sedi¥vered with spny denticles which have

Ha gl U. asperrimus.

B. Pectora covered with ™mall rounded denticles.

which at the periphery are almost granular .o U leevior,

1
|
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Croovonires aspereimns [ Bloch and Schneider).

Disk slightly Dbroader than long, broadly arched in front but with a somewhat pro-
jecting snout, very thick vertically in the middle, sloping up abruptly from the
anterior part of the pectoral fins to the top of the head

Faid longer than disk, sometimes with o low cutancous fold®n the ventral surface.

olowr uniform grevish brown on the dorsal surface.

Skin tough, very richly supplied with slime-glands. ‘I'h§ head, back and tail are

densely covered with prominent bonv tideercles, afuone which are scattered

numerous spiny denticles with mu g boles.  These are particularly
numerous on the tail and on the the head. The pectoral
fins are covered with spiny dentic . circular bases. In the
dried skin the area on which the bo nt 1s clearly marked ofl
from that occupied by the spinesw e fresh specimen the
bases of all the scales are nrore or les Ll i the epidermis
and in the enormous amount of slime with

Mo

iit.—The upper jaw is divided by a shalle
nearly equal convex projections. ™ v, however, 18

e teetl are of a
shape and have the

- mouth there

nearly straight, there being a_sliz
dark purple-brown ; they ady
exposed surtace munutely b
are three long finger-shaped |

The only specimen I have se n:' " an

August, 1908, off Chittagong, but ¢ useun.
The one taken by the ** Golden g to
what appeared to be a slanting,
ever, healed.. The following
temale :

Length of disk ® .

Diameter across disk

- how-

Vils o

IDistance between eyes
Tip of snout from eyes

Uropynuties

[ Description of tyvpe (a stuff

ts Muscum. |

Disk broadly oval if the pelvic fins are

. 1de as long without them
truncated in front as a whole, but w a snout.

Lail longer than disk, without cutaneous fo

Skin.—Dorsal surface of pectoral fins, head and antd
with small, round, blunt tubercles,
centre of the bodv outwards toward!

irt of body covered
aller from the
: edoe of the ims, where they
are almost granular.  Behind the scapular region these fuh®eles are mixed with

tich become g

short spines, which have stellate bases and become more ni\nerous on the base



A

Memoirs of the Indian Musciwm. [Vor. 11,

of the tail, where they greatly outnumber the rounded tubercles and finally take
their place altogether. The whoie of the tail is covered with spines of various
sizes.

Mouth.—Upper jaw imore distinetly undulated than the lower Teeth wlute, ]11';1L‘li-

cally lozenge-shaped.,

This specimen was tafen near the shore at Malpe, 8. Canara, on the Malabar
coast. Mr. E. Thurston hjs kindly given me the following note as to its history :
“1 was summoned from the dinnegtable to inspeet the carcase of an immense skate,

| R

pas to continue the species by bringing
ted.,'’

whose last act, as she lav

forth twelve voung ones, w

uller and Henle.

Disk wvery broad lamgth, lozenge-shaped, flat. Pectorals

united n v with a <errated spine, without a rayed

caudal fin gl fin sometimes present.  Teeth w ith a saddle-

shaped hg ckwardly-directed, sharp cusps. No processes

on the fi coalescent. Skin naked or nearly so.

e __.r'l|ll|
/..-f)II
i Ir"’
|I = |
S W s
T T R A
e b k. P /'
m. fr.
"\' -
i #

—Tectl zemnra 3 C, P. lentaculala,

1y ¢ t

ra and P. fentaculata. They may be dis-

Dav describ 5 renus, but three are commaon in the

ayv of Bengal, namely, [
mguished as follows :
[. No dorsal fin.

A. No tentacle r rgin of the spiracle. Dorsal surface
ire adult w T P. micrura.

the tail.

uniforygly

IT. A small dorsal
AN

Ny creenl and bold
B. A smalgftemMtacle present belund the spiracle. Dorsal surface spotted and
blotcfied with greenish yellow o o P. tentaculata.

11

1 the margin of ghe spiracle. Dorsal surface minutely dotted

wtted with greenish vellow P. zonura.
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In general form and structure all the species of the genus are very much alike.
In the Indian species at any rate the structure of the mouth and teeth differs little.
The mouth is nearly straight and bears no processes on its floor or entaneous flap on
its roof. The teeth havebeen briefly described by several authors ; Glinther (Cal. Fishes,
viil, p. 480) says that they are ** very small, uni- or trQuspid ''; Miiller and Henle

describe them as ** mit 1—3 Spitzen ' (Svsf. Beschr. d. Pl®=ostomen, p. 168) ; Jordan

and Everman (Fishes of North America, i, p. S6) do not mefition them in their account
of the North American species. They are so small in thefIndian forms that it is im-
possible to examine them properly wij J ting thgn out and mounting them
uced on

In the

aring

for microscopic investigation. The fi age 38 gives an outline of
teeth of P. micrura, P. zonura and P. {

one cusp are mingled indiscriminately wit

0 latter species teeth with

15ps 3 but apparently in

P. micrura all the teeth have one cusp. ¢ two f pecies the unicuspid

teeth are much more numerous than the hire nes,

I have not detected any rudimentary dentic £ s Inflian forms.

The species of Pleroplatea are eaten by sc it rejected by

others and by Mahommedans as being *° fish g

Pleroplatea mig

1l

Size moderate (adult females 74— ung 16 cm.).

Disk as a rule rather less than t wles sub-
acute in the adult, distinctly
at all, the anterior maregin of

between the eyes considerab

rojects
stance
asured
from them. The nasal flap ¢
Tail wvariable in length, som lways
more than half as long, w
usually presentegy the adult buts
Colour.—The dorsal surface of the nd

spine

pro-

il

=

e Spa

fusely covered with small, round, bl
and larger white ones., I
of relatively large, longiterems rsal s™
latter. Soon after birth the spot

b

13, e those O the

e circumference of the tdh
double black ones on th
firkens to deep slate-colon

coalesce in pairs and grow round t
A white spot is, however, left in the
tail. As the fishgrowsolder the tin

or brownish grey, the spots on the lv disappeared before this

happens although those on the tail becomé S gore extensive with age.

This species is more commonly captured by the m8
fishermen than its two congeners, because igais mainly a litf}
of small individuals were taken at Puri in J: ry and Februar aily on the beach.

Day states, on the authority of Jerdon, that P. micrura s to b feet across the
disk (Fishes of India, i1, p. 741) ; but in the large series of speqmens taken by the

il emploved by Indian
Laree numbers

Ll
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" Golden Crown ' the gravid females have measured less than 3 feet across the
disk, while the adult males have all been =maller.  The members of the genus are so
closely allied that it is not improbable that a large species not vet described exists in
Indian seas. Dav refers alzo to a drawing in Sir Walter Elliot's collection of an
example covered all over \«’1]1 small brown spots.  Probably the original of this draw-
ing was a voung specimen b P zonuera

Pomtcrura appears to pe common off the coasts of Burma, Chittagong and Orissa

at all seasons, but alwavs Jo remangin very shallow water.  like its two Indian con-

reners it 1s gregavious ; sofar as ¢ I from the specimens in the ' Golden

oals of the three 51 WCTES kn'{']r separate

Crown "' collection sent tofthe Mus

from one anaother. o dRra is ratly listributed in Indo-Malavan seas

ker)., (Pl v, bg. 4.)

Size moderate (gdulf ' : sk, males slightly smaller).

Disk —Proportins Nasal flap almost straight, barely [ringed,

Disk often Rith short projection in front

| PSPt g | % ¥ - 4 1 1
Fail vartable lone as disk but probably never quite so long.

Dorsal fin a third as long as the free part of the

pelvie fins: its | itly in front of the distal bhorder of

these fins \ low cutaneous fold sometinies
present
I'-:l'f."_l:l'" ] 7
olour. l closely speckled with dots of
e round  or irreculas spots of

=

i irregular lines and blotches of

19

-t

oung the dark spots are paler
and have a brownish colour.
mred like that of P.micrura.
_ @ coast i depgh of from 15 to 20
fathon ! 1ave been taken there by the *‘ Golden
iTeren

iter. I saw a voung female taken in the

eh

1es Wi

!r'lf{'-:'f.ll,ﬁf:”t'l!' 1

z¢ moderate {adult fem:

Henle). (Pl iv, fig. 4.)
isk).

he adult, more than twice as broad in

Disk a little less than twit

the young ; the pecto nded in both. The distance between

the eves as a rulegnea \a little greater than) the length of the snout

measured from t
tentacle at

gl The snout has a distinet though short projection. The

T angle of the ghiracle is variable in length always slender

and pointe
F'ail variable in ler@fMi®as a rule less than half as long as the disk in the adult,

sometimes with faint dorsal and ventral cutaneous folds. The dorsal fin about
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twice as long as high, more than half as long as the inner edee of the pelvic fins
its anterior border situated nearer the base than the distal end of the pelvie fins.
Serrated spine minute or absent.

Colour.—In the young the dorsal surface of the disk is of a greenish slate-colour,

marked with irregular roundish spots of a dark h&wn, and with a faint and

close reticulation of a paler shade of brown.  This retidulation separates closely set
roundish areas of the ground colour, As the fish arows, the brown spots enlarge
and assume a greenish colour, finally beganing datk olive and occupying the
greater part of the surface. ‘T1

feulation! disappears and large spots
and blotches of vellowish green ped.  The tail is faintly barred at
cfore, differs from that of the adult
ried, in the ;

all ages. The coloration of the ;
. zonura, so far as the dorsal surface
dots and in the faint markines of the

white, but in the adult it is marbled

wence of minute dark

The ventra face of the voung is

aLcl aled wilh ¢

This species 15 probably confined to water ¥ y 5 deep A con-
L at the mouth

were taken off

siderable number of specimens were taken toget
of the Eastern Channel of the river Hughlg :
the Orissa coast in the autumn of 1008 : - several were taken
off the Ganjam coast in from 24 to 29

The species probably is wide 1 Ocean.

Fams3

Naked DPBatoidei with a broad,

dorsal
fin usually present {absent i

level-
oped between the head ar

Two genera of Torpedoes al
third has since beenWescribed by Ald
and the other represented by a species
Indian Ocean. The following key will sey

hile a
new
I the

pth certag
ener
I. Two dorsal fins on tl

A. Eyes well developed.

ta) Spiracles distinctly se

Tor pee

{a') Spiracles not distinetl Narcine

B. Eves degenerate.
{i) Pectoral fins feebly de Benthobatis,
II. One dorsal fin on the tail.

A. Pectoral fins moderately well developed

B. Pectoral fins reduced externs:
II1I. No dorzal fin

Ast rape,
Bengalichthys.
Temera.

v to mere rudir

I include in this key the genus Temera because it will probab

be found in Indian
seas, having been originally taken at Penang.

There is a very ¥mall specimen (of
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T. hardwickii 2) in the collection of the Indian Museum, but unfortunately I have not

been able to trace its historv or provenance.  The specific characters of the only known

species of the genus are so imperfectly recorded that T hesitate to identify the specimen,

which is both immature and faded.
Benthobatis is a deep-seafrenus, but the relations between it and Nareine correspond

zo closely with those betwefn my new genus Bengal s twhich is a shallow-water

senus) and Astrape, that 1 am obliged to discuss it at some length,

f the [amily are in some cases closely related,

Bath the species and the zener:
and it is often difficult to disting them unless fresh or well-preserved
material is used. ‘This is particula ¢ oas recards the genera Narcone and
Torpedo. Stuffed skins of these fon Fetically useless for purposes ol identi-
fication, unless the gregtest care has ~en to preserve the natural features. The

1. =la

naked, ,_,-_H:|:||;....

ilar ski to become distorted, while the colour, al-

particularly

Miless the specimens are exposed to a strong

TS WIEF

though sufhicienfly |

lirht, invariably glarl] L at all the markings disappear.
of and Aoor of the mouth form 1n some genera as
useful a in certain zenera of Trveonide, but one
Hie out the mouth

nd in India, at any rate habitually,

rOWI away

eril.

weloped caudal and two dorsal fins
{ developed ; pelvic fins not joined
spiracles. Nasal valves con-
ith a single cusp and a flat

ndian seas, or @ any rate definitely

AT TUC neer for examining photographs of an

1 of

1denti

a1 myv identification.

Torp Ny, 4, and v, fig. 3.)

[}

[ ¥

T. galvanu, BMaparic, Pesci, plate (1832-41).

T, marmorata, Giinth

ong, rather longer than the tail. The

=S

urface covered with minute wrinkles,

sk broadly truncated

latter very broad at

which run longitudina or part of the disk and transversely on the

posterior., The ¢ rly as [o" as the spiracles, from which they are sepa-
rated by a distoCdF-< than their own diameter. The posterior and lateral

row of somewhat stout, irregular, conical

.

mareins of 5 provided wy

Processes.
The mowuth is situa
approach one ghother posteriorly and diverge anteriorly.

Fd between two deep, rather lengthy longitudinal folds, which
The teeth occupy nearly
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the whole of the mandibular surface ; their cusps are long and very sharp, directed
obliquely backwards. There is a low cutancous ridge behind the teeth on either
jaw but no outstanding processes,

{olonwr.—The colour is variable in Luropean specimens ; in the three Indian ones |
have seen the dorsal surface was of a peculiar lividgdark purple-brown, densely
spotted with purplish buff. These markings extended over to the ventral margin
of the pectoral fins ; but the greater part of the ventral surface was dull white.
The only specimen I have examined in detailis one hrought by D, Travis Jenkinsg

aken in a seine-net worked from the

in December, 1008, from Puri, where it
shore. In November of the same year 28 [ saw a very similar specimen, which
had been captured in the same way, at the Travancore coast.  Dr. Jenkins's

which 1s 227 mm. long ; the

specimen measures (in spirit) 245 mm. ™= e disk,

tail is 173 mm. long, the total leneth being o ., PR spectinen 1s f[emale

and contained ripe ovarian eggs : a good pi caph 1sgepy

Genus NARCINE, |

i1l has a fold

fins not united

Disk longer than broad, distinet from tail,

of skin alone each side. Pectoral
valves con-
cht, Teeth

species

behind the anus. Eves close to ths
uent., Mouth tubular and

pointed, with a single gna']l"
feebly developed.
that it
=) ."11[_"\.'2_'\-\.
|t O |
teeth

At first sight this genus 1s vt
“* differs in having the spiracles ;
that the teeth sometimes hay
cannot, however, see any real
whether the ‘' median point juouth
and to the angle at which the teet 1edian
erned,

aj

HPETN 3 1

species

it

point is often due to its being worn awiy

there is a very marked diffegence betweg

the mouth, which in Torpe
appears to be somewhat protrusib ust ou

tubular structure with a narrow, tral
dian seas by two shalk

Narcine has long been known t
while Ilovd has recently
the two former from o1

water forms, which Day regarded as

described a deep-sea species. [ fee

another as distinet species for reasons 9iv I may say that Lloyd's

N. mollis is closely related to the form I havd ihed (N . (@inca, although clearly

distinet from that form. It is distinguished by the unifor M colour of its dorsal and

In comparing the teeth of these genvra gr are must be taken t teeth from the hack of
the jaws, where they have not been worn. Some of Dumiril's figures (NarNgfisf, Pofss., pl. xi) rather

suggest that he did not adopt this precaution.
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ventral surfaces, the flabby consistency of its muscular tissue, and the structure of the
interior of its mouth and teeth, the cusp of the latter being very wide transversely and
forming a flat triangle rather than a spine-like process,
The Indian species may be recognized as follows :(—
I. Dorsal surface spottfd. Dorsal fins subequal -~ : N. fimler.
II. Dorsal surface brown : ventral surface white. Dorsal fins sub-
equal 7 3 A = £ N. brunnea.

I[II. Dorsal and ventral surfaces dark brown, unspotted. Dorsal fins

subequal N. mollis.
The eyes in all the Indian specte

smooth

and the margins of the spiracles are

Narcine

.\ql. 1.'I-'||.]ili"i il N
N, timlei. Wi

figure) ; Fishes o

frmdler { Bloch

v, Henle and

chunetder). (PL iiia, fig. 1.)

gy, -:'I.'"1_ -.'-'.:-. . 130,

+ P Day, op. cit., vol. i, p. 45 (in part, not the
{in part)

Disk variable i iilarly oval and only slightly broader than long,
sometines sometimes with the pectoral fins projecting
in such a way t]

The tail

W [resh specimens, almost rhomboidal.

strmsls

S0 nearly as long as or longer than

the disk
the
ant

Lo cenarated 1.]_\' about the length of one of
reaching or nearly reaching the
cwards of the pectorals variable -
S001

of the pelvic fins, sometimes reach

5

turns to purplish grey in
'k, lateral fins and tail with

the young these spots are sur-

lich sometimes persist in the adult.

11 an og  posterior margins of the dorsal and

Ire ror margg

s narrowly edged with white.

qrac th dark pigment in large

1als.

month can be

protru
individual , 35 mm

e measuring, in the case of a large

transverse diameter at the distal

extremity, and 8 mmn teeth occupy about a third of each

Jaw ; they have long

ed inner projections, which (in the

unworn tooth) are neg
1ty
separated, comprocdirtica] processes, and on the floor a similar pair ; in
both pairs t

he  transverse diameter of the bases. On

the roof of the m :hind

ecth there is a pair of irregular, distinctly

LIZINs are en
nd shortly frin®

nate on the basal half. The nasal flap
with a narrow, smooth streteh in the

straight, very h

midedle.
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Adult specimens measure about 34 cm. in total length and about 17 cm. across the
disk.! Numerous specimens have been taken ofl the Orissa coast by the ** Golden
Crown,’" and I have recently had an opportunity of examining many living ones on the
beach at Puri, where large numbers are caught daily in seine-nets worked from the
shore during calm weather. Two points at once becomebelear as a result of the ex-
amination of fresh specimens, {1) that it was impossible to separate Henle's Narcine
indica from N. timler, Bloch and Schneider, on the ground of the shape of the disk,
and {2) that the specimens examined fell into two very distinet groups separated
from one another not onlv by colour bu 12e,
tion in the outline of the disk is re-

As regards the first of these points

markablv wide and does not appear to ated with any difference in size, sex,

or coloration. It is due mainly to differ® e development of the pectoral fins,

the rays of which vary greatly not only in le it also as rglirds their position on

the body

Another pomt 1 which variation is very n d 15 the £ GVes as com-

pared with that of the spiracles.  Occasionally the s lRoe as the spir-

acles, sometimes they have not more than half the s tructures

The size and proportions of the dorsal and o 1able,

As regards the mnportant question of colorat li .
i

sx1sts as regards the

o

size and regularity {or otherwise) of the spots on ti hi in one set of
specimens are always present

Day, i the '* Fauna '" and in IMEns
have no spots on the dorsal surface €, Sex
g and

ically

or locality. These statements are

preserved specimens I have seen ; 1

identical and have therefore 1 11E
species. Unfortunately it is th
Narcine tvmler 15 very sluggion v to

induce it to give an l;h._'t ric shock even

Narcine brunnea, sp.
N. timlei, Dav, Fishes of

fig. 18, p. 45
Closely related to N. fimder, from W e following characters: {

coloration, (2) size, (3) form o of the free edge of th

nasal flap, and {5) form of the
pthout spots, the ventral
: lagter shade runs round
stoforly : the dorsal and
h greyish white.

(1) Thedorsal surface is of a w:
surface creamy white. A nadrre

the disk, being more distinet ante v than

caudal fins, as well as the lateral ones. are ed
I Day's statement that this species grows to st 158 inches in et (Fishes of India,
vol. i, p. 733) 15 perhaps due to a confusion with some speeies of Forpedo., ing from old specimens

in the Indian Musewm, such a confusion actually existed in his diagnoses.
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{2) Large individuals of either sex measur¢ about 22 cm. in length and 11
cm. in breadth across the disk,

(3) The !m.-alul'iﬂl' [*H:jt.'t'timlnf the teeth is much shorter than the transverse
th in N. fimlet.

diameter of the base, broader and blunter than 1s the case
4} ‘The free edge offthe nasal flap has a distinet projection in the middle line.
mouth. behind the teeth, a cutaneous ridge with

iy,

3} On the roof of the
irrecular serrations occurs, while on the floor there 1s a similar ridge,

with or without a noteh in the middle line, but never divided mto two

distinet processes

The difference in colour hetwed bocies and V. fimler 15 constant in fresh

specimens, although naturally difhiey ot in faded ones. The difference in size

exists as regards the spallest specim mve seenn.  There are in the Indian Museum,
sevell examy W N braniea which measure between 55 mni.
1 1. and 35 mun. across the disk. None of thes

from different localg

and 70 mm, 1 jdd between

s on the dorsal surface o1 retains any L_".\C1L']I'.;|1

v b of

speciimnens exh

rudiment of tl fllest specimen of N. fimfei 1 have seen was taken by

the ** Golden h of the river Hughli in January, 190g. It measures

S0 mm. in len® ss the disk and has numerous large ocelli on its

v mum. long attached to the belly, and from the

jien I think that it was probably born prematurely.

darsal surface.
reneral appeg
Th

intere

Ly e and N, timlei are of considerable

specimens examined are dissected.

_-1'|.'|-:_'I:L'I.C.

ens of a single bathvbial species,
diffe eves, a character of which no
trace s I N nollrs) of the latter genus.

The me species of h”’

tiller and Henle.

lecenerate.  Teeth nearly Hat,
rery bluntly pointed. Mouth

rly straigcht. Other characters as in

dlor:

]']l't]:ll.'

pra rusible 1ot

Narcine.

Only two species o I by Ginther: Astrape capensis, from
the coast of 8. Africa a1 1¢ tail distinetly shorter than the disk,

and A. dipterygia, from 1 and Japan, with the tail and disk of

about the same leng

verg {Bloch and Schneder). (Pl iiia, fig. 6.)
FFaun. Brit. I'n

road, of approximately the zame length as the tail, somewhat

Astrape

A. dipteryss ishes, p. 40, fig. 1q.

Disk longer than
truncate in fgpnt. The pectoral fins well developed, especially posteriorly, thin
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and distinet from the trunk, Eves about half as large as the spiracles, pro-
tuberant in life, separated by a concave interspace about half as long as
their distance from the anterior border of the disk.  Margins of spiracles smooth.
Maouth surrounded posteriorly by o semicircular fold, about half as wide as its
distance from the anterior border of the disk, provitled with thick, tuberculate
lips, which are discontinuous in the middle of the anterior horder Teeth oceupy-
ing nearly the whole of the mandibular surface, with a broad, bluntly pointed
A hilobed , prong-like, verygeal process on the roof of the mouth

transverse ridee
vith o distinet median longitodinal

and a similar one on the floor.  N:

groove and a median process on the
(“ofonr.—Dorsal surface dull chocolate ¢ It a purplish tinge.  Ventral surface,

edee of disk and fns, a large oval spith 1 side of the back some distance in

ns, and a folardly directed streak

front of the posterior margin of the pel

cream colou

Nt gwnidd

on each side of the anterior part of the

| N. brunaea in

This species exhibits much the same variatio?

considerable

respect to its fins. It has been taken by the 1
numbers ofi the Orissa coast and appears to be com v in shallow
water. It is not so common as N. fimler and N3 weve®, and perhaps
inhabits slightly deeper water

Lisk.

l.arge specimens measure 10 cmi. n total length ane

(renus BE
Clozely allied to Astrape, from whig disk,
rudimentary pectoral fins, ang
I think 1t well to separat lden
Crown " collection from Astrap uliar
manner in which thisgorm has beconhg ence.
In several respects the adaptationis of a [[hym, FTTE
L TO11

thol

wut i

ught
g
g

about the evolution of Benthobalis from 4

this evolution has taken plac

already pointed out, is a deep st

res. e disk, moreovd
rous little glandular pit:
n all of these points the
bles Benthobalis, although

In two striking

700 fathoms—and, like many deep-sea

is thick and muscular and bears on th

the pectoral fins are not clearly marke

species of Bengalichthys to be describe
it is not a deep-sea form, having beer (2 thoms.
rat@n and in the number

characters. however, it differs from Benthoba

of the dorsal fins. The former difference is probably due tq ¢fironment, the latter
to its ancestry : in other words, the forn

gt 1s an adapt or the latter a
morphological one. A character common a b cleep-sea fish ¢

is a dark and
uniform coloration of both the dorsal and the ventral surface,
shallow water it is unusual for the ventral surface to be dark, alth@ogh this is the case

£ .
among the rays of
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1

in a few species. The only known species of Benthobatis has a dark ventral surface,
the only known species of Bongalichthys a pale ventral surface. The genera of the
Torpedinidae, on the other haad, fall naturally mto several groups separated by the
number (or absence) of their dersal fins.  Benthobalis belongs to one of these groups,
Bengalichthys to another. There can be little doubt, therefore, that the two enera
have not had the same ancestry but have bhecome like one another owing to parallel
or rather convergent lines of evoletion.  Although Bengalichthyvs does not live in the
dark abysses of the sea, we may suppose that its mode of life is very similar to that of
Benthobatis.  Neither can he a powe

ner, but both, judging from the manner
in which the muscles of the disk are of must he powerful wrigglers and squirm-
ers, It must be remembered in this un that the flabbiness of the flesh (i.e.,

the muscles) of deep-sea fish which ha 1 brought to the surface is mainly an artificial

condition.! not one would be g

ent if it were possible to examine the fish in
their natural e Now, quj

- that e

part from the question of the depth at which
a fish lives, it 1

1ay be inconvenient to an animal which wriggles
e sea, and I have little doubt that both the fish
perhaps actually burrowing into the mud. through

ahout in the m
under discussy

which the movMhent assist them to make their way. Their mouths. like

1

those of their nearest ith cases, are feebly developed and probably suctorial

in funetion lieir allies can attack large organisms of any kind, and

it is cleag op TR eapons ol defence rather than offence.
Perhay become more perfectlv adapted
for obt 1l owing to the degeneracy of cer-

tain or pose

ilia, fig. 7.)
Disk being in front ; the anterior
1 e same as thegnaximum transverse
C

. are present on the dorsal surface, on
v v are

f

> way as on that of Benthobatis mores-

sral : £ sascall oe 2— 3 mm. broad near the
the dc isk.

stotit, longe ins rounded posteriorly

1an ; the dorsal
posterior border of the pelvic fins and

1e disk and apparently situated on the

small, situated about
the caudal. The pej8
sides of the tail.
Colowr.—Dorsal surface o : L iff clouded with dark brown. Ventral
surface, margin of dis] ge oval spot on each side of the back in front
of the root of thd@ai forwardly directed streak on each side of the tail, in front

! The muscles o warmorati . 'Imwur‘airh is not a deep-sea fish, are much more flabhy

than those of any speciclof Narcine (except Narcine mollis), Astrape or Bengalichthys with which I am

acquainted,
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of the dorsal Gn and a backwardly directed streak on the base of the disk
at etther side, cream colous
Eves minute, deeply sunk, colourless, close to the spiracles, which have sinooth edges.
Mouth closely resembling that of Astrape dipterveia externally ; the teeth with the
triangular transverse ridge somewhat more pointed than in that species. A some-
what narrow, long rectangular process on the root of the mouth, directed back-
wards rather than vertically dewnwards, and having  1ts distal edge sinuous but
|

not hilobed ; a similar but smaller process on e Hoor of the maonth.

Fie. o.—Benealichilys 4 etoral fin,

female) taken by the
on the coast of Orissa

This species is represented by two spec
“* Golden Crown ' in about 15 fathoms of wat®™m Balasc
in October, 1goS. The following measurements are takd

the specimens after

preservation’in spirit :—

Total length 1 g i - i, 125°0 mi.
Length of disk = 2 s
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Length from anterior border of anus to anterior barder of
disk 2 i b, oo ob'o mm. 5000 mn.

Length of tail s o 5 MR ol e
Maximum width of disk o : S Tu ] e 500

thickness of dislke . ; . 250 240

Dhistance hetween the eves e s e o 33
from eves to anterior border of disk . 20 L0

Hewehit of dorsal fin

[Lenzth of dorsal fin s b5

Owing to the strong muscles of ble to undergo great changes in
shape ; the two specimens T have exhibit this very clearly. The degene-
racy of the pectora to termunate, when viewed from above, some
hittle distance in fx

sextent protrusible, but cannot be thrust ont
]IU:]].i._\' as a tub

The nunn g of (1 the Museum register is F

or a pair of processes on the front
oIIOS jinillh_'-:.] Iays [Ct:]J]];l]Er.' fins) :
tangular and pavement-like, large.

i and thin, with a dorsal fin at its

ftween the skull and teeth of
ils it as well to follow Miiller
Fishes, vol. ' Pp- 551, 559, 1005),
&h I have not adopted the American

of the genera Rhinoptera,
.t least two species in Indian
1 and teeth, and I do not, therefore,

I Myliobatis and Aéobalis, however,

' Golden Crown "' |}

nvaluable material for 1

1

ers of specimens, which have afforded

al doubtful points. The three genera
may be distinguished by

I. Head provided met rayed appendages (cephalic fins) on

ecth tesselated, in five or more series, the central one
nd the othersgdecreasing in breadth from within out-

‘ Rhunoptera.
in muscle and skin to form a single more or less conical

the ventral surf:
beintg the
wards ;
II. Cephalic fins er
snout.
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2. Teeth in a single broad series i ; = Aétobalis.
B, Teeth in several series, of which the lateral ones are much

narroawver than the central one o o MAlrobals.

Genus MyLwoparis, Cuviern
This genus 1s sathiciently debined 1w the deseription of the family and the generic

kev l”'iulutl above At least two -‘“]Iu'ir:% ocenr 1 Tudian seas and have been taken

by the ** Golden Crown,”’ namely, M. id M. macilata, A new vanety of

T]ll.' |Ii WTIner 4"- ch'u":'i] IL'LE ]Ik_'!l "y,

.In_" VELGEEEES g

Size moderately small (adults 42

mouth and the

Disk considerably more than twice
vent to mouth 100

vent, the index VaAry1g 37 to slightly

width of disk
over 43, but usually being between 4o and 41 fitely pointed,
their anterior margin nearly straight, their postg in broadly concave,
sSnout (measured from anterior borders of skull)
between the mouth and vent and from 1 to £ g e base, not
sharply poimnted
Fatl much lenger than disk, witho earer
the base of the pelvic fins than barely
reaches, the level of that marein ;

(olour—The fresh fish has the 4 with
five broad cross-bars of a two
across the head. Not only™ 1 ice,
but they are ver® superficial, an Tich

contain them to be rubbed awav.

coitnen
has the dorsal surface of a dark slate
in the yvoung and remai
Skin soft and at first sight naked
covered with minute, star-shaped
tending on to the ventral surfac
tip of the finger across the back of
Mounth nearly straight. The teeth tru
Their proportions are very variable™
the sides of the broad central one is not a3

jaw. The nasal flap is always straight.

As this is one of the most variable spfiay: with which unted, 1 have
ecimens with rreatest care. The
first result of this examination was to prove that two forms of {hd species existed side

by side, one with the area immediately above the orbits smooth

examined and measured a large number of &

4

the other with a
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definite ridge running along the upper limit of each orbit and produced in front into a
short, horn-like structure measuring in adult speciinens from 2 mm. 1 length. 1
cannot detect any other peculiarity that seems to be correlated with the presence
of this horn, and Capt. Lloyvd tells me that hormed and hornless mdividuals are taken
together in the same haul of the trawl. 1 therelore propose to name the horned form
Myliobatis nrewhofiv, var. cornifera, var, nov. (Pl i1, fig. 4.)

The presence or absence of horns has been considered a specttic character in other

“]u'l.'.ll.'ﬁ- of the enus, BYRE; _|U'|Ll:l'.| an

Suveder ' sugeest that these structures are decidu

ous m a Japanese species { M. fobijer) not the case as regards the Indian species.

In an embryvo m the collection of the bl usemn which measures 115 mnl. across

the disk, the horns are already apparg they are absent from several other em-

bryvos of about the sagie size: unfo telv 1 hiave not been able to obtain a gravid

female of the variet tl-erown and old specimens they are absent,
in others prese the back are rather

ore "'~'.|l.".|_'._'||_'\ dfvel a1 15 1 v 1 al form.

but the latter 15 no
ol Onssa, Chittagong
and Burma, ane coff the mouth of the Ganges.  Apparently the species
[‘!'t-'l.l"-"“ el it 1= |.~---::.|:!u that 1t inds more food 11 the way ol
molluses, i d to molluscs, however, as hoth fish and prawns have

heen foy whaole and are not crushed by the

as Mlustrating the wvanation that

Measurements ol central tooth

Brea@h. Length
1 1i1 25 1
I[1°0 5
120 1775
170 I*5
12°0 228 .,
7:8 135 .
110 30
Iats 174
Ly 3 LR e
00 e iag

Hroc. U. 5. Nal. Mus., xxiii, p. 338 (1900).
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; Number of small tecth Measurements of ventral too
N Breadth of teeth of uppe : * PR R 4 il
No. . -
JELWW .
[Left Wi, Freadth Length,
11* [0}"5 I, 3 1 1 1°5 Inin,
| 180 l @
L 10 1
1] ] 75

The numbers marked with a * refer to t weeimens of the variety. cornefera, the

remainder to those of the tyvpical form of the sgles.

The measurements printed above show i relinng bedlaced on exact

the species owdhe Myl Palwontologists

relative proportions in diagnosing
in particular have attempted to separate the even Jétobalis
bv examining the relative length and breadth of thd teet cies-only {/
nicifiofit) have I been able to exanune a series ol arcli measurenments
speak tor themselves. So far as the other Indian r of the fauuly are
concerned, most of the jaws I have exai 1re Specimens.
indica-

1 that

Do far as evidence founded on suc

tion that variation is no less wig

species.

This species may be dis
its coloration, {3) the arrangei™
the snout @

(1) The size of the adult appears to be 1%
(2) The voung {which are often as large

dorsal surface of a dee

11

spots scattered profusely

ks A étobalis pu

of immaturity, although exactly
fate. The adult M. maciulala has

The most o ']l“-]PiL'LIIiL1~ feature of

ark slate-grey.

5 15 a longitudinal band

s situated on the mid-lind
in the skin of the bhack
M. wienhofin,

miinent than it is in

consisting of several closely adjace

of the scapular region. The smal

are also as a rule better developed in A
(4) The snout in M. macilata appears to be decidedly n

M. niewhofii. but this is largely due tfathe fact that i
angle. ~

I have seen comparatively few fresh speciens of this speci®
appeared to be an adult. It was taken by the ** Golden Crown 2

1 4 more acute

cand only one that
ff the Orissa coast,
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but unfortunately only the head and tail were preserved. The teeth of the upper jaw
measure 28 mm. in transverse diameter, but there is some evidence to show that the
mouth i1s relatively smaller in this species than it is in M. wrewhefit.  Judging from
the analogy of the few yvoung examples of M. maculata 1 have examined in detail,
the adult specimen (a female) must have measured about 78 cm. across the disk, but
in making this statement I take it for granted that there is little difference in propor-
tions between the adult and the voung of the species.

[ have not seen any specimen of M. macilale with a superciliary horn,! or of
either of the Indian species of the genudhed

I & caudal spine

Genus AETon! iller and Henle,

This genus is sepagated from 1/, its by the character of the teeth., In all the

specimens I have se ose of the To jaw project from the mouth in the form of a
W i

plate with paral d an obtus

pointed tip. The nasal flap in these specimens
15 deeply emargnat t the tip of the lower tooth-band is sometimes

broken off and the nasal flap is then straight as it is in Mvliobalis

15 pracidafa 1 some cases.
2 "1':_=ﬂ-|(:;-c 1];|\-:-'in;-k'1'-,_-~; of A élobatis. Most recent ;[l]1'||q||':-~.
viil, p. 492), recognize only one species. namely A.
Indian seas and it is clear that
neither

As
two fo

j'\.'?“'.

o positive proof that there are not
one or more of which may be rare),
Rhed by Duméril (Areh. Mus., x.
. 5. Nat. Mus., No. 47, wol.
rers i at least two characters—
m any Indian ®ecimen I have seen.
* form he called Actobatis .-"<.'.-"n'..i'rl.\.".l'.".l.-1 the

th of the Gaboon, does not differ mate-

e 1o .'lﬁl.n'-: .\.f'_-':'rl'r'l' I'-_.-': JII'.."..'\-'ff-:'._\" ".'1’_]]_

£. 340, 1905) a ind Mazatlan (Bull. U. S, Nat. Mus.

-47, wol. iv, p. 2753} an

between them, decided with Everman

1at this species '’ [ ill] ““is probably not different from

parinari. . . ...

There is little douhbt
Duméril, while Eupr:

75, Gill) 1s a synonym of A. lativostris,

ML el. Akad. Nya Handl., xi, p. 218, [7G0) says

ribed as Raja narvinari -

regarding the species

. e ** Habitat in India occidentali,
I]l'l.xti.'l 1=llas

11 portu L‘n:'aru Insulee St. Bartholemei.'” The figure

meh taken i @ seinc-net on the beach at Puri in March there is a distinct
€ on either side just in front of the eye.

'In a half-grown s
but Jow rounded emine
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{pl. x) accompanying the paper from which this quotation is taken is by no means
accurate but shows the white spots extending as far forwards as the spiracles and,
moreover, represents the snout as exceedingly short,

[t seems ndisputable, therefore, that the name Adédobatis narinari bhelongs to
the American form, which there is every reason to think was redeseribed by Duméril
as A. lativostris and by Gill as | laficeps.  For the common Indian form, on the other
hand, the name . guffata (Shaw)' is available. There 15, however, a second Indian
torm, much rarer than the first in the Bav of Bengal, which, in Mr. Boulenger's

opinion, is identical with Bloch and Schinei s Nara flaegellnn, and corresponds very

closely with the description of that species v Miiller and Henle {** Plagiostomen '
p. 180). I theretore recognize the follow cies in the genus: Aélobatis narinari

och and Schugider). I‘II.ID-'\-_‘\'”_I]_\' others

(Buprasen), 4. gutfata (Shaw) and A, faecllus

exist.

Fi6. 1o.—Heads of Aélolaiis : A A, flagellion : B iri (enlarged from Jordan

and Everman’s ficure).

3 11804). Shaw did
aja gultate "' is quite

description, his name

! See Shaw's General Foology or Sysiematic .'frrf';hr'ﬁ!»-r_‘.'. vol. v, p
not distinguish the Atlantic from the Oriental species, and his_fizure o
indefinite; but as he clearly meant to include the common Indian species in hi

way stand.
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Granted that there are three species of Adobafis' it 15 necessary to ingquire how
they can be distinguished from one another. 1If only dried specimens are examined,
the diagnosis is very diflicult, if not impossible, and as regards the Atlantic form I am
wholly dependent on published figures and descriptions.  The following table gives
the differences that are apparent from careful examination on the one hand of these

figures and descriptions and on the other of fresh specimens of the Indian torms

Character. |, waidtadir, . narinari, . fagelitom.

=110 o Conical, bluntly points wled at the tip, mueh  Pointed, straight, muoch

Proader at the bage than longer than hroad at the

chstinetly retro

long.
Coloration of dors The whole disk including | Disk 1o the adult of
surlace ung, the head covered with uniform dark greenish
Tl whitish spots both in the hronze colour, without
<o young and the aduit spols

Size wchilt | Diameter of disk ® in adult | Diameter of disk in adull

Habitat 4] : s of the Atlantic = Red Sea. Bay of Benpal

quite naked L

least one serrated spine, often two,

ate-erev, without a trace of

are L_"IIII'!I|1]';'IL'II:. to the 'III:I:-'-tL"['iU'I' ]l:l”.l.

Thevy are oa bluid with a faint greenish halo. ‘Their size

varies considerably f the back of the adult has, in fresh

.‘~|'5'L‘L'il]|i'51‘-_ a beaut

This 1s a very coma f Bengal and, like Mvliobatis mienhofii

is evidently gregarious an mgratory in habits, at least while it 1s young.

srs. Boulenver ayfl Tate Regan for examining a photograph and draw-
" ving them with the original ficures of 1. fagelinm,

afif. dead, Sci., iv, p. 18, 1g04) give the width of the disk of a speci-

I Tam muchg

ings of [ndian sy fatis and for «
which I have not been
Gilbert and Stag

men from Panama Bl as G135 mm. but do not state its sex.
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Adults are seldom caught even in the trawl and may be solitarv. 1 have only seen one
large specimen, which was taken off the Orissa coast. Its measurements are given
helow.
Aétobatts flagelfvm (Bloch and Schneider) (Pl. 1w, fig 5.)
A Aagellum, Miiller and Henle, Syst. Beschr. d. Plag., p. 180.

The differences between this species and the preceding one are noted in the table
showing the specific characters of the three species of the genus. 1 have not heen able
to discover any other points that -call for notice. Perhaps the tail is longer in propor-
of Myliobatida the tail is mutilated
g, as is always the case in the work of

tion to the body ; but in most large specimer

Miuller and Henle's description is accu
these authors, whose monograph, in spite of fact that it contains a certain number
[ forms described as

tification of the

of specific descriptions that refer actually t#8Fhe young stag

distinet. is still by far the most reliable ¢¥le as regard ide
Oriental Batoides.

A. flagellum is apparently rare in the norther

Bengal. I have
e Orissa coast
Chilka Lake on

only seen two examples, a male taken by the '* Golden (I
in November, and a severed head brought from the 1y
the same coast in December by Dr. Jenkins.

Measurements of Indian species,.of M

: AcrToss Mouth to : AR
o A = A ] . - :\ﬂ.Ff_-'l |ﬂ]l
S L g ks disk. vent.

Myliobatis nieukofis .. g
: g 354
]
Goo
' 540
o
2 9
&
(F 3] =
M. nsenhofit var. corni- a
fera.
3 S o i d 445 . 168 35 % 20 bzo .,
e + - Y i 3007 . tgb 25 %20 ,, wd 68g .,
T i - e 410 153 o | 32X1I7 4, S e
. " " T d 441 ., I 5 PIORIT e Bqo0
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Measurements of I'ndian sl.l'J.:'rr'.'x of Mvyhobatis and Aétobatis—Conid,

Breadth ;
. i ? Yeros N i : i [.ength of rov e
Species. Sex, S fouth to Nasal lap. of snout b Cail.
sk, vient : snout.
at base.
M. maculata fo(juv.) o ., T4 1. 25 % IH min. }1 1. 26, (05 .

' I Ly i, T T I 20 1 884
| 3 i s | 520
Létoturiis gnltala 7 P (o) 1 % It 25 ] 570
(4] 1 (¥} (4] Z,130
I. flag 18w 22 28 68 . 0835

» Selachians of the ‘° Golden Crown,'' the distribution
ill be discussed. As Capt. Lloyd ! has recently made
ient available in India regarding the Ceratopteridze, it

of the Indian Elasmao
use of all the iné

he species of that family, especially as no specimens
n Crown.”’ I may say, however, that an examination
and Madras Museums fully confirms Lloyd’'s remarks
topterid skull.



APPENDIX

ANALYSIS OF THE OILS PRODUCED BY CERTAIN INDIAN Ravs AND) OTHER
AQUATIC VERTEBRATES.

By D. Hoover, IF.C.S., Industrial Section, Indian Miusewm.

Among the specimens of fish captured by ghe ** Golden Crown ' and handed over
to the Indian Museum for determination haylll been several species which vield large
quantities of oil. The collection and use of e animal oils in some parts of the
world constitute important industries, but in 1 very rarely utihsed,
gd. Whale and

ises, and it does
ndian fish

lia these fats arg

and their chemical composition and propertieqave never

seal oils are occasionally imported for leather dro ing and ¢

not appear that any serious attempt has been made Wpexploi
The first oil examined was that of the Gangetic Doly

This animal is called susu, sehin and sisar, and the oil is lc

Sla gangetica)
sed asan embrocation
for theumatism and as an illuminating agent. The oj vish-brown becoming
reddish-brown on keeping, has a faint fishy smell, al alicd fats at the

winter temperature of Calcutta (18—22° C.).

The following constants were obtained :-
Specific gravity at 15° C.
Acid value
Saponification value
Iodine value
Reichert-Meissl va
Fatty #ids, per cent.
Melting point of
Acid value of
Iodine value of

Although it isallied to the spern
aceti. There is a fair amount of [ree
of the more volatile fatty acids. Ti
amounted to about 106 per cent. Such
for burning and for lubricating fine n i
of the livers of certain large fish brought frl ey
Dr. Aunandale. The livers were from the following specied

1. White Sting-Ray (Trygon micraps).

2. Common Saw-Fish (Pristis perottelir)

3. Spotted Shark (Stegostoma tigrinum).

4. Shark Ray (Rhamphobatis ancylostomus).

ue for currying purposes,
o1ls examined were those
ral, and identified by
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The livers of these animals were of an enormous size; that of the Sting-Ray weighing
894 pounds and that of the Saw-Fish 10z} pounds. These livers were very rich in oil ;
that of the Sting-Ray afforded 716 parts of oil, 17°7 parts of water and 107 parts of
hepatic tissue in 100 parts. The hepatic tissue contained over 5 per cent. of nitrogen
and would form a valuable manure. All the oils deposited varying amounts of white
fats, chiefly palmitin, at the cold weather temperatures. When freshly expressed the
oil has a not unpleasant odour, similar to cod-liver oil, and a colour varying from
light vellow to reddish-vellow

The following constants were obtagned :-

I. 2, 3. i
Specific gravity at 307 C. Q14 ‘oo ‘GIO Qo0
Melting point ol B 2657 25'5°
Acid value o8 I'0 116 113
Saponificltio 1040 87 185y 1874
[odine v 1247 g2'g 1232 118°5
Reiche 20 28 21 ‘27
Fatty adgee, g3'2 047 Q42 G 6
Melting point ¢ 375 C. 397 ag” 39"
Acid value of 20374 [g2:2 1800 LE0" 4

a cholesterol affording a rose-red or purplish-red colour
with su slight acidity of these oils is much in their favour should
) e purposes. According to Hosmann the presence of [ree
d-liver oil.

acids is Comparatively neutral oils such as these

would 'k medicinglpurposes.  The large quantity of solid fats

would
from
catin

while the liquid oil, separated
¢ dressing, lighting and lrubi-

*uniform composition as the above.
rdii in a fresh state possessed a liver
s in one hundred parts :—

b3 L
oo
A L

Tissue

=
wn
b

The hepatic tissue c
ound in dry blood.

! of nitrogen, an amount equal to that

g P
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tiie Bengal Government’s steam trawler ““ Golden Crojmse

AN ACCOUNT OF THE INDIAN CIRRIPEDIA PEDUNCULATA.

By N. AnNANDALE, B.A., D.Sc., Superintendent, Indian Museunt.

PREFACE.

The publication of Dr. P. P. C. Hoek's account of theirripedia Pedunculata col-
lected in the Malay Archipelago by the ** Siboga ' Expedition,' and of several import-
ant papers dealing with the Pacific species by ‘Dr. H. A. Pilsbry,® affords an occa-
sion for revising the Indian collection in Caleutta. This collectipn is very nearly
complete as regards specimens of the species ﬂﬂﬁt recorded from the seas of British
India, but its chief importance lies in the fact thaWmany of these spedqies are repre-
sented by large numbers of individuals. A considérable proportion ofgthe specimens
has been collected by succeeding Surgeon-Naturalists on the R.IM.Sgship *‘ Inves-
tigator,”” but a large proportion has also been obtained from other sOMrces. This is
particularly the case as regards the family dealt with 111'-1:111&. paper, many of its
representatives being shallow-water forms. I am Ureatl}- ““mr'[ehted to Dr. P. M. van
Kampen of the Dutch Fishery Board in Java, to Dr. W. T Caﬁn gt of the British
Museum, to Dr. H. J. Hansen of Copenhagen, and to Prof. E: I..° [}oum‘ﬂer ::rf Paris for
assistance in filling in gaps in the collection, while I owe the oppojmmaity pfmwaﬁtlgat—
ing several of the semi-parasitic species largely to the s e::in'i{:i_' 1y obtained by
qUiSTioT, of new
econsider opinions

material from these sources has in many cases made :t n

{ LT ‘,?

I had previously exprest=ad. '
In the present cwttnhutmﬁ to" the c,tuclv of the
deal with those forms which may be cunveniently r
a restricted sense. The Pedunculata (that is to sa i ;-P“dldd' Df'inlder ,auth:}n.}
have been variously subdivided; and it is perhaps in 'E‘ to- (I;scaxrer a'sclieme for
their classification that would satisty all tm 3 "és. 1 act deems to bc‘uat few
groups afford so many or such perfect instances of couvergence or adaptive resem-
blance. There is every justification f§r the. I:&e{ .that the primitive Cirripede wa
provided with a large number of cal reuus.'pntes or valve&. and that from this
ancestor evolution has taken place in several different directions both as regards the
valves and as regards the internal anatomy of the animal and the various appendages

0

'r;diéa“I pr&r’pai:-.e to
e family Lep;ldldfu in

1 i« The Cirripedia of the Siboga Expedition,” S:bt}gﬂ-Erﬁmhm:, A—Cirri
araph xxxia, 107 (Leyden).

i £ Notes on some Pacific Cirripedes," Proc. Acad. Nal. Seq, P.l"m’ﬂdﬁﬂpﬁm, _
on the Cirripede genus Megalasma,” ibid., Septnmber%o;f‘ p. 408 ; “ Iy
Burean of Fisheries, vol. xxvi, p. 181 (1907); ** The Barnacles (Cirripedia) cont
the U. 8. Nat, Museum,"’ Bull. U. S. Nat. Museim, No. 6o (1g07).

dia Pedunculata, Mono-

7, . 360; ** Notes
Cirripedia,’’ Buil.
ed in the collections of

{
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and processes with which it is provided. No matter how the group is subdivided,
however, it is necessary to include in each subdivision forms in which the valves have
become degenerate in accordance with a semi-parasitic mode of life. In some cases
it is only the dwarfed and otherwise degenerate males which exhibit this feature, while
in others the large hermaphrodites do so. Moreover, it is necessary to recognize
that even within the limits of a single family both divergence and convergence may
take place in the course of evolution. It is clear, for instance, that the genera Diche-
laspis and Conchoderma are not very closely allied to one another; yet evolution
has taken a similar direction in each of them, and has produced similar results, which
are to some extent correlated with a similar mode of life. It is the fact of conver-
gence that makes it so difficult to subdivide the group, for it is often impossible to
say whether a similarity in any one organ or structure is due to direct phylogenetic
relationship or to garallel evelution, while the value that is to be given to each char-
acter is a matter that calls for tlmly‘cr‘wt discrimination—which, indeed, must always
remain largely a matter of opinion#

In these
broad a basis
that put for

circumstances it seems best to build the system of classification on as
s possible, and, after considerable hesitation, I have decided to adopt
ard in Gruvel's Monographie des Cirrhipédes (1905), with certain modi-
fications rendered necessary by more recent investigations. Gruvel recognizes the
following families and subfamilies : —
Family I.—POILYASPIDAE

Subfamily (a).—PorricieiNg (genera, Pollicipes, Scalpelliom). ;

IOTRYNE (genus, Lithotrya). :

nr

Subfamil;
Subfamil

VASPINA (genus, Oxynaspis).
DINF (genera, Lepas, Megalasma, Peecilasma, Diche-
laspis, Conclhoderma).

Family IILC 245 (genus, Thla). o
FamilyIV.—AN} . »
Subfamily (a).—2 VINE (genus, Alepas). .

"-?ubfamii}' (b).— uu'ip‘l @®cra, Chetolepas, Gymnolepas, Anelasma).

In criticising this 11r’111geme:1 the first point to be noted is that the names are
ot altogether satisfactory® It wotld havefbeen both more convenient and more
1 correct to call the families Pollicipedidee, I.ep§lidee, Iblide and Alepadidee.

Apart from this, there are one or two features of the scheme that require
alteration. Pilsbry ' has recently pointed out that two very distinct genera have
hitherto been confyged under the name Alepas, and has proposed for all the species
included under thi name by Gruvel except the species first described (Alepas
parasttica), the name H-:,ie:mefgpas He has shown, further, that the genus
Gymnolepas of %urwﬂhu'-; 15 1dﬁ1cal with Bander Rang s genus dlepas. This

L ¢ The Bamacl [Lsrnpulm ) cnnt'unlr_r] in the milectmus of the T1. 5. Nat. Museum,'" Bull., U, 5,
Nat. Mus., No. bo, p.fioo (1go7).
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being so, it is necessary to modify the arrangement of Gruvel's ** Anaspida '’ pretty
considerably. It is difficult, moreover, to separate Heteralepas very widely from
Conchoderma, which, again, has indubitable affinities with Lepas. lepas on the other
hand, as restricted by Pilsbry, stands in some kind of relationship to Chetolepas,
Anelasma and Hoek's new genus Microlepas. It is not altogether clear, however,
how far this relationship is genetic, and as I have not seen any of these forms I can-
not express a definite opinion.  The four genera may be considered provisionally as
forming a subfamily of the Lepadidse.

There does not seem to be any very great gain in subdividing the ‘* Polyaspidee,”
the characters on which Gruvel bases the separation being clearly adaptive and con-
nected with a difference of habits. I think it as well, however, to emphasize the
close relationship between the genera Pwecilasma, Megalasma and Dichelaspis by
regarding them as constituting a subfamily. Ior these reasons Bpropose to arrange
the Pedunculata as follows :— :

-

suborder PEDUNCULATA. b
Family I.—POLLICIPEDID.A.

Pedunculate Cirripedes in which the capitulum bears more ﬁmu five valves
with distinct centres of calcification. The peduncle clothed with well-
defined scales or plates. Cirri long and curved ; lateral appendages present
or absent ; anal appendages usually well developed, consisting of several
joints. Parasitic males in one genus. Genera—Pollicipes, Scalpellum,
Lithotrya.

Family II.—IBLIDE. !

Pedunculate Cirripedes in which the capituluin bears four chitinous plates,
which contain calcareous salts in older ifdividuals. Peduncle not Very
clearly differentiated from the capitulum, *gﬁrh‘gg chitinous spines at any
ratein voung individuals. Cirri long and cugged; Iggxe?alnl)pendarresabsent
anal appcu‘i’mea with several joints. Par occur. Genus—Ibla.

Family III.-LEPADIDZE.

Pedunculate Cirripedes with a well—deﬂned hich typically bears
five calcified plates. In many spécies, ‘howevery these plates tenggto break
up or even to disappear altogether. Cirri long and curved ; lateral append-
ages present or absent; anal appendages, when pruqr:nt with a bmgl‘
joint or with several or nmxi}' joints. Parasitic males not produced.

Subfamily (a).—OXVYNASPIDIN.

Small species with five well-developed valves. The valves bearing small
calcareous pomts and covered by a membrane studded with chitinous
spines. Lateral appendages absent; anal appd@dages very small or
absent. Prosoma feebly developed. Genus spis.

Subfamily (b).—LEPADINE. '

Species typically with five valves which occupy thelgreater part of the

surface of the capitulum. These valves frequently}y much reduced or
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 altogether absent but never showing any tendency to split up in
a secondary manner. When they are absent or degenerate the
membrane of the capitulum is greatly thickened ;: a muscular layer is
sometimes present under the membrane. Lateral appendages normally
present, only absent in a very few instances; anal appendages absent or
consisting of a single claw-like joint, or multiarticulate, Mandibular
teeth usually pectinate. Prosoma well developed. Genera—Lepuas,
Conchoderma, Heteralepas.

Subfamily (¢)—PaiciLasyarTINa.

Species in which the five valves, unless they are degenerate, cover the
whole of the capitulum. If degenerate they tend to split up in a
secondary manner, the scutum being split into two by a vertical break
in rost species. The valves may be almost entirely absent, but the
capitular membrane is not much thickened and is not lined by a
fnuscular layer. Lateral appendages absent; anal appendages with
several joints. Mandibular teeth not regularly pectinate. Genera—
‘;’w:‘r'fu:mm, Dichelaspis, Megalasma.

Subfamily (d).—ALEPADINE.

Degenerate pelagic forms with transparent membrane devoid of a mus-
cular layer and with short, straight cirri. Valves absent or represented
by the scutum only. Filamentous lateral appendages absent; anal
appendages absent or consisting of a single joint. Mouth parts much
simplified. Genera—dAlepas (s. 5.), Chelolepas, Microlepas, Anelasma,
(?) Koleolepas.

All the genera included in this table are described in Gruvel's *“ Monographie "'
except (1) Heteralepas, which ha® recently been established by Pilsbry (1go7) for the
reception of most of the previously referred to Alepas and of several new
species, and (2) Microlg has recently been discovered by Hoek (1goy) in the
‘“ Siboga " collection,

P PART I.—MAMILY LEPADID.A (sensu stricto).

INTRODUCTION.
t There are few groups in which the subdivision into genera and species is more
difficult than it is in the Pedunculata, and perhaps this is the case more particularly
as regards the Lepadide than as regards the more primitive forms included in the
Pollicipedidze. I have already dwelt on the part played by convergence in the history
of the group as a wible, and it is perhaps in the Lepadide that this phenomenon is
most manifest. Conylkrgence, moreover, is here accompanied definitely by a marked
tendency to variati vhich is strongest in those forms most degenerate as regards
their external char rs (see plate vij>T The early ancestor of the Cirripedes must
have been a free-syfimming crustacean devoid of regular calcareous plates, which
developed on the fntegument of its descendants after they adopted a sedentary life.
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In the Lepadide, however, these plates (or valves, as they are called) have no sooner
attained in the course of their evolution a definite number, form and relationship to
one another, than their history takes another course and they commence to break up
and disappear. I have already remarked that even within the limits of this family it
is possible to distinguish different groups in which this degeneracy of the valves does
not appear to be due to a common ancestry but rather to the influence of a similar
environment on forms which stand to one another in the relationship of distant cousins
rather than ancestors and descendants. ‘The degeneracy is not, however, of exactly
the same nature in all cases.

In one species of the genus Lepas (L. tenmuivalvata) the valves have almost
disappeared owing to their lack of calcification. Their shape, however, still remains
the typical one ; they show no tendency to split up, and they cover practically the
whole of the capitulum. '

a1 the genus Dichelaspis a nicely graduated scale of lliﬂ”lL‘HbH e degeneracy occurs.
In the most primitive species (¢.g., D. tridens and D. bathynomi) the valves are still
calcified and cover the greater part of the capitulum. The scutum, however,
is split (as it is in several species of Pacilasma) into two distinct segments, which
diverge from one another slightly above, while the part of the s¥me wvalve that
is directed towards the carina has commenced to disappear to a degree differing
in different individuals of the same species. Other species of the genus (eg.,
D. warwickii) still have a considerable part of their capitulum covered by the
valves, but the two branches of the scutum are more divergent and the tergum
is much reduced in size. In such species also the extent of the degeneracy is a
variable character. Again, we find other species (¢.g., the typical form of D. grayii)
in which the area covered by the five valves, which are still present, is relatively
much smaller, and finally we arrive at forms in which some (or, in one case, all) of
the valves have disappeared as calcified plates. In some specimens, however, of even
the most degenerate gprms it is generally possible to e outlines of the original
five valves as raised lines on the integument, and § the concentric lines on
the calcified plate, representing the lines of growt P still be traced on the soft
tissues of the capitulum. This is the case as regafdq&ome individuals of D. grayi
var. pernuda, in which there is no trace of calcification on any part of the capitulum.

Degeneration of the valves has taken a third course in Conchoderma, in which the
membrane has become stout and the valves are very small (although never split i
into secondary valvesj, altogether absent or devoid of calcium salts, while in Helera-

lepas, in which the thickening of the membrane is accompanied by a strong develop-
ment of muscular tissue, the valves have practically disappeared, only the scutuin
persisting as a chitinous, ill-defined plate, and this only in somesspecies. In neither of
these genera is it ever possible to distinguish the outline of ghe original five valves
on the capitulum. _

These different types of external degeMracy are correlatil with distinct differ-
ences in the structure of the appendages and therefore form wuud basis for the
larger divisions of the family ; it is worthy of note that they 4re not accompanied
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(except to some extent in some species of the genus Heforalepas) by any degeneracy of
the cirri and mouth parts such as characterizes the Alepadinze.

The number and nature of the valves has formed the main consideration in all
the systems of classification that have been worked out in detail as regards the
Pedunculata, but the variation displayed by these structures is so great that it is
often difficult to depend on them alone.  Although, therefore, it is evident that even
the appendages and mouth parts do not exhibit altogether constant generic and specific
characters, they afford, considered together with the valves, most important informa-
tion as regards the classification of the minor groups included in the Lepadide.

As regards the valves it may be noted that in some species (e.g., in Dichelaspis
angulata or Conchoderma virgatum) even the number of the primary valves is not con-
stant, while their shape, relationship to one another and degree of calcification appear,
if only a few specimens are examined, to provide sufficient justification for the sub-
division of the species. When larger numbers of specimens are examined, however,
it 1s seen that variation in any one character is not always or even usually correlated
with variation in any other, so that, unless an indefinite number of species, based on
various combinations and permutations of characters, is to be recognized, many forms
which at first ni*mnred distinet must be grouped together under one specific name.

The exact proportions of the various appendages, the arrangement of the hairs on
each and the exact outline of those connected with the mouth have been regarded by
some authors as characters so constant that they may, in the opinion of these authors,
be considered as practically devoid of variation. In many species, however, the
examination of a large number of specimens shows that not ounly (in the individuals
examined) do these characters differ from published descriptions and figures, but also
that they vary in different individuals captured in the same place and in identical
conditions, although the limits of variation are sometimes narrower in their case than
in that of the valves. For exan®ple, in three specimens of Pacilasma minutum from
diosen at random and dissected cgnsecutively, the anal
of the basal joint of the sixth cirri in one, greatly
, and just reached it in the third. In the genera
Dichelaspis and Peecilasma, m er, the number of teeth is not always the same on
the two mgndibles of the sam® individual.

Such dificulties arise not only as regards species but also as regards genera.
Dyrwin was abundantly justified in separating the species he grouped in the genus
Dichelaspis from those he grouped in the genus Pacilusma, although he recognized
that the main, if not the only, difference between the two genera consisted in the
degeneracy of the valves in Dichelaspis. Since his time, however, several species
have been discovered which link the two genera together in such a wav that any
separation between thegn must be regarded as a purely artificial one, maintained for
the sake of conveniengland not on morphological grounds.

It is often convilient to recognize @nera erccted on a purely artificial basis,
because it becomes ex¥remely difficult to deal with long lists of species grouped under
one generic name ; but it should be clearly understood that the division in such cases

the same specimen of Pangg
appendages failed to re:
surpassed this point in the -
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is artificial. The question need not arise as regards genera containing a small number
of species, for in such cases it is clear that the multiplication of divisions is unnecessary
and apt to confuse rather than elucidate. In the case of species, however, I am in
favour of only recognizing those which are clearly different from one another and
separated by a distinct gap in the line of variation. Narrow gaps as regards structure,
which cannot be bridged over completely, exist between the offspring of a single parent
or pair of parents, as we sec iu the larger animals, in which they are easily detected;
and narrow gaps, a little wider in many cases, are clearly visible between the children
of different parents. It is impossible to take notice of all such gaps, many of them
being incapable of detection by the senses and rather inferred than proved to exist,
while others, which can be detected, are so inconstant, and obey any known law so
little, that to recognize them causes confusion and does not assist in a rational
system of classification. There are other narrow gaps which can not only be detected
but also proved to separate large groups of individuals to some slight extent. They
are still so narrow, however, that they can only be detected by the closest study
(or even by a comparison of specimens), and are not sufficiently marked to be used as
arguments in proving any divergence in genetic relationship between the groups they
separate. L)

Groups thus separated are peculiarly common in the Cirripedes and occur in many
species of Lepadide. To regard them as distinet species would militate against any
investigation of the geographical distribution of the group, and would only complicate
its study from a morpliological point of view. It must be clearly understood, more-
aver, that the gap which separates them is not of the same nature in all cases, or due
to the same causes; and therefore it is inadvisable to call all of them either ‘‘ varie-
ties,"" ‘‘subspecies,”” or “‘races,’’ or to designate them in any other way that fails
to mark their divergence in character.

Apart from developmental phases, which have beé¥n little studied in the Lepadidee
and are not always §35Y to distinguish, we find that the smaller groups into which
the species may be divided are mainly of two kinds, In the first place it is easy to
prove that certain species are peculiarly liable to > rise to local races, the indivi-
duals of which are more or less constant among thegSt@ges and differ from individuals
from any other locality. Such groups I have called Yaces or subspecies.. Another
kind of group, however, occurs not infrequently, consisting of a number of individuals
not separated by any geographical boundary from others of the same species byt
differing from the typical form (i.e., the form first described) in unimportant charac-
ters, which may or may not be hereditary. Such groups I have called ‘‘ varieties.”’
In most cases there is nothing definite to prove whether the varieties of a species
do or do not interbreed, but the probabilities are in favourof the former mode of

propagation.

The best example of a species with different races thg I know among the
Lepadida is Pacilasma kempferi, which occd@ in its typical fofly in Japan and the S.
Pacific but is represented by subspecies in several different pa™s of the Indian and
Atlantic Oceans. True varieties are less common among the Lepadide than they are
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among some other families of Cirripedes (for instance, in the genus Balanus in the
Balanidse) and 1 cannot find a very good example among the Indian species Of.ﬂ'l.l}
Iepadidee, for in cases in which variation is most common and most extreme it is
very difficult (and therefore inadvisable) to subdivide species at all, one of the first
requisites of a sound classification being that it should be free from unnecessary
complexities. The best example of a variety among the species deseribed in this
paper is the var. fissicarina of Dichelaspis gervonophila.  This form has the carina
split transversely, while the valve is entire in the typical form of the species, which
accurs side by side with fissicaring on the same crab.

Distinet as the two kinds of groups into which species may be subdivided really
are as regards origin, it is not always easy to say whether a group should be regarded
as representing a variety or a race. The only way to settle such a question 15 to
examine a very large number of specimens from different localities and districts that
have been recorded accurately. Few museums possess collections of sufficient scope
to render this possible, and even in cases in which it has been possible to examine
series including hundreds of specimens from one or several localities, such series rarely
represent more than one region or district. A case in which a difficulty of the kind
arises is that o? the forms assumed by Conchoderma virgatum. To some extent these
several forms appear to have a geographical significance, but individuals intermediate
between them occur in the same localities as other individuals that agree exactly with
local tvpes, and in any case the number of specimens examined by any one specialist
has been comparatively small. There are doubtless Furopean and American museums
in whose collectious fairly large FEuropean and American series of the species are
included, while the Indian Museum contains a very fair series of Indo-Malayan speci-
mens ; but it has not been possible to make arrangements to compare all the specimens
already preserved in collections, much less to collect sufficient material from widely
separated stations for a proper &udy of the species as a whole.

In preparing this paper, therefore, I have thought it best tﬂ.restrict my attention
so far as possible to species occurring in the Bay of Bengal (including the Andaman Sea
and the Gulf of Manaar) and gdee Arabian Sea, as parts of which the Laccadive Sea
to the south and the Pﬂrﬁi:{ni 1&to the north may be conveniently regarded. Until
recently the two subfamilies Mepadinae and Oxynaspidinze were not known from within
these limits, but during the last few weeks a species of Oxynaspis has been found
gt the head of the Bay of Bengal in considerable numbers, and there can be little
doubt that representatives of the Alepadinm will also be discovered at some future
date. In the meanwhile, however, I cannot, through want of material, deal with this
subfamily.

The greater number of the Indian species of Lepadidz have already been well
figured, either in thq Illusirations of the Zoology of the R.I.M.S. ** Investigator” or
elsewhere. I have {ferefore heen forced to economize as regards illustrations and
to do without detalfd figures. I an@nuch indebted, however, to the draftsmen

of the Indian Musefin and the Indian Marine Survey for assistance in preparing the
outline figures here reproduced,
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SYSTEMATIC ACCOUNT OF THE INDIAN SPECIES.
Subfamily OXYNASPIDIN .
(Genus Oxvwaspis, Darwin (1851).

Lepadidee with five calcified valves, which are covered (as well as the peduncle)
by a membrane bearing horny spines, The valves themselves bear minute
caleareous projections corresponding to the spines. The umbo of the scutum
is on the occludent margin. Mandibular teeth sometimes pectinated ; edge
of maxilla with an excavation but not regularly scalariform. No lateral
appendages ; anal appendages (if present) short, bearing a terminal bunch
of hairs, by no means claw-shaped. Prosoma feebly developed or absent.

Darwin was of the opinion that the spiny membrane which covers the whole
surface in this genus, did not belong to the barnacle but to the horny coralline to
which it was attached. Other writers have followed him in this view, which, despite
the great weight of his authority, I am forced to consider incorrect after an examina-
tion of a considerable number of specimens of an Indian form. Some of these were
fresh, others drv, and others preserved in spirit and formalin. The Antipatharian to
which they were attached bore no spines on its surface similar to those which covered
the barnacle, and the spines corresponded exactly with the calcareous projections on
the valves. Moreover, the Antipatharians were of a neutral blackish tint, while the
membrane was purplish red. In my specimens the whole of the membrane was ex-
tremely thin, and there were no signs of the surface being covered by a ** horny muri-
cated bark ''—a description, indeed, hardly applicable to any part of the particular
species of Antipatharian to which the specimens were fastened.

Hitherto the genus Oxynaspis has been known from the Atlantic and Pacific.
The discovery, therefore, of a species in shallow wate‘f in the Bay of Bengal is particu-
larly interesting. Itgnust be remembered, however, that the Atlantic species are very
rare and that others will probably be found in intermediate localities.

Oxynaspis celata, Darwin, subfarp. ‘m.’:fm, nov.

CaprruLuM laterally compressed, sharply pointed and slightly retroverted at the
apex, about half as broad as long. The inner membrane deep brownish purple ; the
body of the animal and the pedicels of the cirri covered with pigment spots of the
same shade; the rami of the cirri, except at the extreme base, milky white. Valves
thick, deeply tinged with orange-red ; the spines on the membrane covering them of
the same colour but darker ; the surface of the valves ornamented with strong ridges
radiating from the umbo and also with numerous minute rounded prominences corres-
ponding to the spines on the membrane; the distal ends of t}‘ridges produced so as
to form well-marked rounded projections on®he edges of the vales. Tergum triangu-
lar, the apical and carinal angles acute, the occludent angle greater than a right angle ;
the extreme length of the valve about twice that of its occludent margin; the
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occludent margin considerably thickened; the carinal margin straight or slightly
convex : the scutal margin almost straight, Scwfum subtriangular, its lower part
inflated : the occludent margin more or less convex ; the carinal margin straight or
convex backwards the basal margin almost straight ; the umbo nearer the base of
the occludent margin of the valve than the apical angle, which is more or less
produced ; a prominent ridge, which runs down the occludent margin, and a deep
impression for the adductor muscle, present on the inuner surface of the valve. Carina
very broad, elbowed, the basal branch about half as long as the vertical one; the
external surface tuberculate, the internal surface smooth, with a deep vertical groove;
the base expanded into a small transversely oval or subquadrangular, flat disk.

PEDUNCLE short, cyvlindrical, irregularly annulated, very hard and stiff, covered
with chitinous spines.

Cirrr, ete.—All the cirri long and curved, the rami of the second pair subequal,
about three times as long as the pedicel. First pair not widely separated from the
second: tami slender, subequal, with about 11 joints; the anterior face of each
joint covered with transverse rows of bristles with distinct circular sockets ; the distal
joint ending in two very long bristles with several shorter hairs. Anal appendages
reduced to mere minute prominences bearing five or six long, delicate hairs. Penis
long, slender, pointed, bearing scattered hairs; the distal half annulated and ridged
longitudinally ; the whole organ densely pigmented except for a comparatively large

area near the base.

Falp

Fic. 1.—Labrum of 0. celata sub-sp. indica, viewed from the left side.

MOUTH PARTS. — Labrion produced into an oval, concave, somewhat spatulate plate,
which is relatively broad when seen from above but appears cylindrical and horn-like
when viewed from the side: it is almost twice the length of the palpi. Pa'pi stout,
bluntly pointed, bearige a fringe of rather long, delicate hairs at their tip. Ouler max-
illa broadly oval, subJuncate, bearing gn irregular fringe of hairs of different lengths
which is best devel#®ed on the anterior border. Maxilla narrow; its cutting edge
with an excavation near the outer margin and with the inner part very prominent ;
external to the excavation one large bristle and on either side of it (i.e., on either face
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of the maxilla) one rather smaller bristle; the bristles internal to the excavation not
very long, of different sizes. Mandible with five teeth (including the inner angle) : the
first tooth separated from the second by a space at least as great as that which separ-
ates the second from the internal margin of the maxilla ; second, third, fourth and fifth
teeth subequal; the fifth directed outwards from the inner margin; the base of the
second distinetly but minutely pectinated on the outer margin ; the third similarly but
less distinctly ornamented.

large specimens measure g-10 mut. in length of capitulun.

Haprrar.—Off Akyab, Northern Burma: on Antipatharians growing in about 17
fathoms (S.S. * Golden Crown,’’ January 1909);: off Orissa, Bengal: on Antipatha-
rians growing in 20 fathoms (8.8, * Golden Crown,” February 190g).

This form agrees in so many respects with Darwin's Oxvnaspis celala' from
Madeira that I cannot regard it as a distinet species. There are certain differences,
however, which seem to justify its being considered a local race. T have therefore
called it ** subspecies indica.” The chief points of difference between it and the typical
form are, judging from Darwin’s description and figures :—(1) the basal arm of the
carina is much shorter than the vertical arm; (2) the concavity of the inner surface
of the carina is greater ; (3) the margins of the scutum and terpum are more strongly
serrated; (4) the two rami of the second pair of cirri are subequal ; (5)all the cirri are
curved. It must be remembered, however, that Darwin says that all the specimens
he examined were in a bad state of preservation, and that, therefore, it is possible that
his descriptions of the soft parts would have differed in detail had he examined
fresh specimens.

Subfamily LEPADINE.
L ]

Key lo the Genern.

®
1. Valves covering practically the whole of the capitulum.
(a) Lateral appendages not more than 6 + .. i Lepas.

2. Valves reduced in size or absent, capitular ﬂmaﬁprane swollen.
(@) Lateral appendages numbering 12 or 14; no anal append-
ages; at least three valves distinguishable .. Conchoderma.

! Dr, W. T. Calman of the British Museum has been kind enough to examine some specimens of the
Indian form and to send me the following note :—** The tvpes of Oxynaspis celala, or what I take to
be the types—they are from Madeira and labelled in Darwin's writing—are dried and include several
separated valves stuck on a card. [ have cleaned the valves of one of vour specimens to compare with
them. There are certain differences which may indicate that the species are distinct, although, without
a larger series and more careful study, I should hesitate to state that tifl is so. The most obvious
differences are that the scutum is more acutely productgh above and the E‘ﬂl’i'ﬂill much wider and more
deeply cupped than in the Indian specimen. Also the margins of the valves are less strongly toothed
than in vour specimen. Darwin's figures of the separated valves give a very accurate impression of the
type specimens and show the differences 1 have mentioned from vours." —March 3rd, 1909,
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(b) Ilateral appendages numbering 2 ; analappendages multi-
articulate ; not more than one pair of valves .. Heteralepas.

Genus [LEras, Linné (1767).

The inclusion in the genus of Lepas tenuivalvata renders it necessary to modify
the description of the genus a little, but I have no doubt as to the propriety of adopt-
ing this course. The possession by the species in question of filamentous appendages,
the structure of its anal appendages, mandibles and maxille and the form of its
valves, so far as this is perceptible, ally it indubitably to Lepas if considered together,
while the curious modification in structure exhibited by its shell is clearly an adapta-
tion to a mode of life somewhat unusualin the genus. Itmay be convenient, however,
to regard it as the type of a new subgenus, for which I propose the name H yalolepas.
I am of the opinion, with Pilsbry and other writers on the Cirripedia, that Lepas fascicu-
laris, Ellis and Solander, should also be considered as representing a subgenus
distinet from that of the typical Lepas; Gray’s name Dosima may be used for the
former while the latter may be called Anatifa, Brugiére, for it is desirable to avoid the
duplication of names as regards subgenera when possible.

The genus and its subgenera may therefore be diagnosed as follows : —

Genus LEPas, Linné (1707).

Lepadide with five valves, which are usually well calcified and more or
less approximate; the carina extending between the terga above,
terminat ng below in an embedded fork or an external disk ; scuta
triangular or subtriangular, with their umbones at the rostral angle.
Lateral appendages usually present; anal appendages consisting of
a single joint, unginate; without long hairs. Mandibles with five or six
teeth ; maxillie with the free edge scalariform. Peduncle usually well
developed, naked, or provided with chitinous pl#es. -

Subgenus Anatifa, Brugiére (1789).

Valves fully calcified, usually opaque; base of the carina forked,
the brancheffof the fork being short or widely extended.

Subgenus Dosima, Gray (1825).

Valves fully calcified but translucent; base of the carina expanded
into'an external disk.

Subgenus Hyalolepas, nov.

Valves barely calcified ; the umbones indistinet ; carina forked at the
base, the branches of the fork, so far as they are distinguishable,
being long and almost parallel to one another.

&

Subgenus r‘L?ATII-‘A, Brugiére.

Seven species of this subgenus have been described, of which five are common
and widely distributed, while two are rare or possibly have a restricted geographical

s b T

o
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range. So far as is known, only two species occur in Indian seas, but it is probable
that at least three others are brought in as occasional and adventitious immigrants on
the bottoms of ships.

No specimens in the collection have given me so much trouble as the representa-
tives of Awnatifa, partly because thev are, for the most part, so well known that few
authorities have given a detailed account of the specimens they have examined,
partly because the specific differences between three of the common species appear to
break down to a considerable extent so far as Oriental specimens are concerned.
These three species are Lepas anatifera, L. anserifera and L. pectinaic.  Judging from
Darwin's descriptions, from Hoek's figures in the ** Challenger '* Reports, and from
the few European specimens I have examined, I have no reason to doubt that they
are specifically distinct from one another. Unfortunately, however, Darwin had few
Indian specimens before him while preparing his incomparable monograph on the
Cirripedia, and the definitions he gives are not always applicable in all respects to
such specimens., I have not been alone in my difliculties as regards Oriental speci-
mens of the common Indian species (L. anserifera), for Hoek, in his recent account of
the Pedunculate Cirripedes of the ‘‘ Siboga " Expedition (19o7), writes as follows :—

‘ The specimens [of L. anserifera] collected in the Bay of Labuan Tring (Lom-
bok) caused me some difficulty as they differed from the usual appear-
ance of L. anserifera in one of its most distinctive characters, viz., in the
occludent margin of the scutum not being arched or protuberant. Further,
the internal umbonal tooth of the right-hand scutum is hardly stronger than
that of the left-hand scutum. But as these characters vary even within the
specimens of this locality, the form of the scutum in some of them approach-
ing more to the typical form than is the case in others; there existing,
moreover, a close resemblance in other regaftls between this and the typical
form, no doybt was left as to the importance of this difference.’” (Siboga-
Exped., Mon. xxxia, Cirr. Ped., p. 2

Some of the Indian specimens I have examined (e¢.g., those from Akyab) are typi-
cal examples of L. anserifera; others evidently aﬁrea‘with Hoek's specimens from
Lombok. I also find, however, that in some specimens in which the scutum resem-
bles that of L. anserifera, or that of L. peclinata, or has an intermediate character,
the valves are nearly smooth. This is particularly noticeable in some of Professor
Herdman's specimens from Ceylon, which I referred to L. anatifera, Istill think rightly.
Further, there is a considerable variation in the angle formed by the fork of the carina.
In some specimens, moreover, which I assign to L.anserifera the upper extremity
of the peduncle is clearly of an orange colour or (in specimens long preserved in bad
spirit) at any rate paler than the lower part ; but in others the cla,tk coloration extends
to the base of the peduncle, although the La]?tular membrane is always pale. ILastly,
even the filamentous appendages exhibit a Certain amount of variation in specimens
agreeing in other characters. The upper pair of these appendages at the base of the first
cirrus, as Darwin noticed, is frequently rudimentary in small individuals ; in some of
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my specimens not only these appendages but also the pair adjacent to them are short,
consisting merely of short, rounded prominences, so that only one pair (that on the
prosoma on each side) is fully developed. This pair, however. is alwavs long and
pointed. Darwin describes L. pectinata as having not more thm one appendage on
each side, but Gruvel says, Appendices filamenteux, absent, ou seulement une paire
de chaque cite.”” Probably Darwin is right: but it is safe to say, in any case, that
the appendages of L. pectinata are never so well developed as those of at least one
pair on each side in L.anserifera. The mouth parts of the former species are highly
variable, and therefore no help may be expected so far as thev are concerned in
separating this species from L. anserifera. 1

FiG. 2,—Lateral appeudages of Fic, 3.—Lateral appendages of Lepas
Lepas anserifera, x 8, right side. anatifera subsp, indica, Si right side.

On the whole, in spite of the close resemblance between some Oriental specimens
of L. anserifera and the I;}']":EI‘?,. pectinata, I am convinced that all the Indian
specimens I have seen belong either to L. anserifera or L. anatifera. Most of them
agree with the descriptions of the variety called Pentalasmis dilata by I.each, which
Darwin was at first inclined to regard as a distinct species; but individuals inter-
mediate between this and the typical form of [.. anserifera occur not infrequently.

Since the bulk of this paper was written I have had an opportunity of examin-
ing large numbers of living specimens of the subgenus Anatifa on the Orissa coast.
Two forms occurred in abundance, in one instance side by side on the same log of wood.
The exact status of the Oriental race of L. anserifera seems to be more doubtful
than ever. Possibly it is the ancestral form from which the L. anserifera of tem-
perate climates and also L. pecfinala have branched off in different directions. It
is difficult, however, to call it by a special name as it includes many individuals,
perhaps, indeed, a great majority, which it would be impossible to distinguish from



10049. ] N. ANNANDALE : The Indian Cirripedia Pedunculata. =5

Furopean or North American examples. [ may also note that in European speci-
mens of L. pectinata sent me by Professor Bouvier and identified as such by
M. CGruvel T find considerable wvariation as regards the distance of the wvertical
ridge on the scutum from the occludent margin.

In any case it will be as well to give detailed descriptions of the two forms which
oceur together in the Bay of Bengal, basing these descriptions on an examination of
fresh material, in which the characters are naturally better seen than in material that
has been long in spirit. I see no reason to doubt that these two forms represent, res-
pectively, the L. anserifera and L. anafifera of Linné ; but those that represent the
latter do not belong to the typical form of the species.

Lepas anserifera, Linné.

Carrrunus broadly triangular, compressed ; occludent margin sinuous, carinal
margin curved. Valves thick, opaque, white, with strong radiating ridges and lines of
growth, occupying the whole of the capitulum, covered by a delicate yellowish mem-
brane, which is very liable to be rubbed off. Tergion almost quadrilateral, the apex
being more or less definitely truncate; the occludent margin straight, slanting out-
wards ; the scutal margin about three times as long as the occludent, without a strong
tooth at the occludent angle. Scufum large, subtriangular, somewhat convex (es-
pecially at the base); nearly as broad at the base as long ; the occludent margin boldly
arched, forming the outer limit of a narrow (more or less), spindle-shaped area, of
which the inner limit is formed by a bold vertical ridge on the valve ; each scutum
with an internal umbonal tooth, but the tooth on the night scutum always stouter
than that on the left. Carina broad laterally, tapering above to a pomnt, deeply
concave within ;: produced below the base of the scutum and forming a prominent
inwardly directed tooth, bearing two vertical brauclles, which meet one another at
an angle egreater than a right angle (or rather, would do so were not the angle rounded
off) ; the dorsum plaimor pectinated.

PepUNCLE usually shorter than the capitulum, never much longer, cylindrical,
without vertical ridges, variable in colour, being wholly deep orange in some indivi-
duals, wholly dark purple in others, mostly purple #ut ‘n‘allge at the capitular end in
solIe.

The lining membrane of the capitulum dark purple, usually becoming orange at
the edges of the aperture, so that the occludent margins of the terga and scuta appear
of the latter colour. Body of the animal white, more or less deeply tinged with pur-
ple, with a dark purple streak along the dorsal surface. All the cirri dark purplish
brown. The oral appendages covered with purple pigment cells. On the mandibles
these form a conspicuous scalariform line parallel to the edge but at some distance
from it. As a rule one of the lateral appendages on the prosoma is purple, while the
others are white. The anal appendages are purplish brown.

Cirrr, etc.—The cirri are moderately lfmh’,not so boldly curved as in some species.
FEach joint bearing in front a broad band of soft hairs and a small bunch of short,
stiff hairs at the apex behind. The two rami of the first cirri are unequal, the posterior
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ramus reaching the base of the fourth joint from the tip of the anterior ramus;
both rami are }.minted and tapering, with the last few joints very small, the anterior
ramus having about 16 and the posterior ramus about 1.4 joints, but those at the base
being imperfectly differentiated in cach case and variable in this respect. The
anterior ramus of the second cirrus is slightly longer than the posterior but each has
about 30 joints. The first cirrus is not very widely separated from the second. There
are four lateral appendages on each prosoma, two being very much longer than the
others (which are sometimes almost rudimentary), and two at the base of each first
cirrus, one of them on each side being very long and delicate. The pents is not so
long as the sixth cirrus; it is slender, tapering to a point, minutely annulated, densely
covered with soft hairs of irregular length, especially on the distal half ; there is a
pencil of rather longer hairs at the tip. Awnal appendages smooth, short, distinctly
curved and claw-like.

MoOUTH PARTS.—Labrim moderately prominent. Maxilla with a deep excavation
near the upper margin, from which it is separated by several long stout spines, one
of which is particularly well developed. Below the excavation are three steps of
somewhat variable proportions, each bearing a double row of stout bristles. Mandible
with six teeth including the inner angle, which is pointed but rather stout and bears
a dense fringe of short bristles on both edges.

Lepas anatifera, Linné, subsp. indica, nov.

CaPITULUM compressed, subtriangular, the apex being somewhat truncate ; the
carinal margin arched, the occludent margin slightly sinuous. The wvalves thick,
opaque, white, covered with a delicate, deep purple membrane arranged insinuous par-
allel bars corresponding with the lines of growth. This membrane is easily rubbed off
and goon loses its colour in spirit. When worn it often
persists as a line of square spots in a series of small
depressions running down the capieulum from near the
umbo of the tergum to that of the scutum in a curved
line and growing larger in the middle of the line than they
arg af™ the ends. The valves are separated from one
another by lines of purple or purplish membrane, which
are sometimes rather broad towards the base of the
scutum. Tergum broadly truncate at the apex; .the
occludent margin straight, slanting outwards, produced
into a tooth at its junction with the scutal margin;
about one-fourth as long as the scutal margin; radiating
ridges prominent, especially one running from the umbo
to the occludent angle. Seufum quadrilateral (the scutal
margin being distinct from the carinal margin), feebly
convex eveé at the base; the surface almost smooth

F16. 4.—Lepas analifera

Sy dadica, ok o except for a vertical ridge, which bears the same relation
2 . to the occludent margin as the homologous ridge does in
" ‘ = I -
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L. anserifera ; not so broad at the base as long ; internal umbonal tooth on the left
scutum only; a prominent external basal ridge on both. Carina usually pectinate
dorsally, otherwise as in L. anserifera.

PEDUNCLE shorter than capitulum, somewhat compressed, bearing a distinet
pale vertical ridge on the occludent surface and two similar parallel ridges on the
dorsal surface, variable in colour, generally deep purple slightly paler both at the
bhase and the apex.

Lining membrane of the capitulum deep purple, not changing to orange on the
sides of the aperture. Body lilac-purple; first, fifth and sixth cirri dark purple, the
two latter brownish at the base; other cirri vellowish, with the anterior and posterior
surfaces purple; anal appendages brown; mouth parts coloured as in L. ansertfera ;
lateral appendages white.

Cirri, ete.—Cirri much as in L. anserifera. Penis likewise. Lateral appendages
only two on each side, one on the prosoma, the other at the base of the first cirrus, the
latter being very long and delicate. Anal appendages as in L. anserifera.

MoutH PARTS much like thoseof L.anserifera, but the inner angle of the mandible

is more slender and has a much stouter fringe of bristles on the lower than on the

upper margin.
Closely as this form appears to resemble some specimmens of L. anserifera exter-

nally {rf+_Pi15br"_r,', Bull. U. 5. Nat. Mus., No. 6o, pl. viii, fig. 3) I assign it to L. anati-
fera, mainly on the ground of the characters exhibited by its lateral appendages. It
agrees as regards the markings on its terga and scuta with Darwin's var. A of the latter
species, but differs in other respects, notably as regards the ridges on the peduncle,
which seem to be a constant and characteristic feature. How far it is identical with
the specimens in Prof. Herdman'’s collection from Ceylon | am not nowin a position
Fn' say, as I only reserved one of these specimens, mld that one an example in a bad
state of preservation. At the time I examined Professor Herdman's collections,
moreover, I had notshad the same experience as regards the Lepadidae as that which
the examination of large numbers of specimens has since given me. ,

Subgenus DosIMA, Gfa}'.\

The only species of this subgenus as yet known (L. fascicularis, Illis and Solan-
der) has not yet been taken in Indian seas but was obtained by the *‘ Siboga '’ in the
Malay Archipelago (whence it was also recorded by Darwin), and therefore may occur
in our waters also. There are no Oriental specimens in the collection. T quote Dar-
win’s description for convenience of reference: — = -

““Yalves smooth, thin, transparent; carina rectangularly bent, with the lower
part expanded into a flat oblong disk. Filaments fiveon each side : segments
of the three posterior cirri with triangular brushes of spines,”

The peduncle is often surrounded by a gl&mlar mass of dead vesicular substance,

and several individuals are not infrequently joined together by means of a mass of
the kind secreted by them in common. _ Y

- 3 3 e .l- .

w
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Subgenus HYALOLEPAS, nov.

Lepas tenuwivalvata (Annandale),

e

Dichelaspis tenuivalvata, Annandale, Spolia Zevianiea, iii, p. 193, figure (1gob) ;
Lepas tenuivalvata, id., in Herdman's Report on the Marine Biology of Ceylon
(Rov. Soc.), pt. v, Cirripedia, p. 130 (19ob),

The only known species of this subgenus was described in 1906 by myself as
Dichelaspis tenuivafvata ; in the same year (see synonymy above) I transferred it to
the genus Lepas.  The specimens were found attached to a sea-snake taken off the
coast of Cevlon, and the species is evidently adapted to a pelagic life. I am now not
at all sure that I was right in regarding the specimens as immature ; in any case the
lack of calcification exhibited by the valves is not due to immaturity.

Diagnosis—

CAPITULUM transparent, strongly compressed, flat on the surface ; carinal margin
rounded ; occludent margin sinuous, slanting outwards from above; lower margin
straight, horizontal ; aperture large. Valves very imperfectly calcified, transparent,
only the tergum and the upper part of the scutum and carina having a definite
outline. Carina forked below, with two long basal branches, the distal parts of which
disappear gradually without definite outline; the dorsal branch narrow, somewhat
irregular in outline, often bearing a short tooth on the outer surface near the tip,
which is situated nearer the apex than the base of the tergum ; no ridge on the external
surface. Tergwm with the carinal and scutal margins nearly equal, each more than
three times as long as the carinal margin ; the apical angle rounded. Scufum separated
narrowly from the tergum and carina, large but with only its tergal margin at all well
defined, gradually disappearing towards the base of the capitulum, so that its lower
limits cannot be detected exactly.

PEDUNCLE very short, less than a quarter as long as the cepitulum, transparent,
irregularly annulated. '

CIRRI, etc.—First cirrus with both branches rather narrow, the posterior being
shorter than the anterior bygabout four joints. The anterior branch with 14 joints,
having the anterior margin of each joint nearly straight and the posterior margin
boldly convex; the last six joints bear at the distal extreiity of their posterior
margin a pair of short spines; the distal joint terminates in a crown of longer and
slenderer bristles, while the anterior margin of each joint bears a dense fringe of long
hairs. The posterior ramus barely stouter than the anterior at the base; the distal
joint ending in a fine bristle; the four penultimate joints bearing short spines on their
distal extremity on and near the posterior margin, the number of these spines differ-
ing on the different joints and probably variable. Remaining cirri not very widely
separated from the first pair, moderately long, slender ; the distal joints (six to ten) each
bearing several short spines at the ®tal extremity of the posterior margin, with a,
bunch of bristles at the tip of the last joint; the anterior margin of each joint with a
dense fringe of bristles and hairs. Anal appendages each consisting of a single claw-
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shaped joint, which bears on its posterior margin a series of very minute chitinous
points; on the narrow, distal part of the appendage these become longer and are
arranged in annular series; they are absent from the basal part of the anterior margin.
Penis long and slender, rounded at the tip, indistinetly annulated in the middle, bear-
ing numerous fine, scattered hairs. One filamentous appendage on each side.

MouTH PARTS.—Labrum feebly or not at all bullate. OQufer maxilla broad and
short. The palp conical, with a dense fringe of rather short bristles on its outer
margin. Maxilla with the free edge very broad, armed at the outer extremity with
a single stout spine and two more slender spines of unequal length, which are followed
by a deep, wide excavation ; following this are two shallow excavations separated by
rather wide prominences, the whole edge being armed with numerous bristles.
Mandible with six teeth including the internal angle ; the five innermost subequal, the
external tooth being larger than, and rather widely separated from, the others; the
whole of the sixth tooth, the outer margin of the fifth, fourth, third and second, and
the excavation between the second and the external tooth, bearing very short spines.

The only known specimens of this species were taken on a sea-snake (Hydrus
platurus) off the coast of Ceylon ; some of them are now in the Colombo Museum, the
remainder in Calcutta.

Genus CoNcuHODERMA, Olfers (1814).

Darwin defines this genus as follows : —

“Valves 2 to 5, minute, remote from each other; scuta with two or three lobes,
with their umbones in the middle of the occludent margin ; carina arched,
upper and lower ends nearly alike.

“‘ Filaments seated beneath the basal articulations of the first pair of cirri, and
on the pedicels of four or five anterior pairs: mandibles with five teeth, finely
pectinated ; mpaxille step-formed; caudal appendages, none.”

The relations between Conchoderma and Lepas are comparable to those between
Dichelaspts and Pecilasma, but are much less close. Nothing that can be called an
intermediate form is known, for the degeneration in®thegvalves of Lepas tenuivalvala
i1s of a wholly different kind from that which has taken place in Conchoderma, nor does
the former lack caudal appendages or possess a large number of lateral filaments.
Indeed, it would rather appear that the two genera were offshoots from a common
stock than that one was an offshoot from the other.

The only known forms, according to the view adopted here, that can be distin-
guished as species are C. virgatum (Spengler) and C. auritum (Linn.). Both of these
species are said by Darwin to be “* mundane,”’ but I can find no definite record of the
occurrence of C. auritum in the Indian Ocean, although it is apparently common in
all parts of the Atlantic and Pacific.

Both species are commonly found attacheu? to floating objects or pelagic animals,
but C. virgalim also occurs at the bottom, both on inanimate objects and on crus-
tacea.
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Conchoderma virgatim (Spengler) (17g0).

C. vitgatum, Darwin, Mon. Cirr.; Lep., p. 140, pl. iii, fig. 2 (1851); Hock, ** Chal-
lenger’ Rep. Zool., vol, viii, Cirr., p. 55, pl. ii, figs. 13—15; Turner, Trans.
Rov, Soc. Edinburgh, xli (i), p. 430, pl. 1, fig. 3 (1905); Annandale, Illustr.
Zool. ** I'nvestigator,” Crust, Iint., pl. v, figs. 2, 3 (1908).

C. hunteri, Darwin, op. cil., p. 153, pl. iii, fg. 3; Stebbing, Willey's Zool. Kes.,
Crust., part v, p. 676 ; Borradaile, Gardiner's Zool. GGeograph. Laccadive and

Maldive Arch., part i, p. 441.

Carrrurun fattened, gradually blending into the peduncle ; summit square or
obtusely pointed. Membrane thin.  Valves small, thin, sometimes imperfectly calci-
fied, verv variable in shape and in proportional length and, therefore, situated at
variable distances {rom one another, but always remote and embedded in membrane.
(Slightly modified from Darwin.)

Darwin recognized three species of this genus but acknowledged C. hunteri as dis-
tinet from €. virgatum with some doubt. Hoek was prepared to unite these two and to
recognize only C. aurifum, a very distinct species,
apart from C. virgatum. In this course I have
followed Hoek, after examining a considerable
number of specimens externally and dissecting
several. The one constant difference between C.
virgatum and C. huntert is that of colour, and even
this difference is not absolute. The species C. vir-
gatum (s. l.) can be distinguished at once from
C. auritum by the absence of the ‘‘ ears’’ which
form so conspicuous a feature of the capitulum
of the latter. The membrase, too, 1s thinner and
the lateral appendages have a different arrange-
ment ; for in C. virgatum there are none of these

FiG) 2o Fitst cipriis of erﬂmv”ms istrulcturez? at the base of thel secc:nd cirrljusj while
virgatum var. hunteri, > 16. ; in C. auritum there are two in this position.

The main differences which led Darwin to recognize C. huniferi as distinet were
“‘the almost rectangular manner in which the upper portion of the tergum is bent
outwards and along the orifice of the sack, the narrowness of all the valves, and
especially the lateral lobes of the scuta, and lastly, the greater curvature of the car-
ina, which in some specimens runs up far between the terga.’" Nomne of these charac-
ters are constant in the specimens I have examined. The tergum in some is straight,
being broader at its occludent end than at its carinal ; in others itis angularly bent as
in Darwin’s specimens ; in a few it is absent. Similarly, the carina is almost straight
in some specimens, strongly arched in :!hers, sinuate in others. The scuta vary in size,
in the degree to which they are calcified, and in the relative lengths of the three
branches. The ene constant character about them is that they are V-shaped, never

\
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var, chelonophilus showed, and, apart from this, varies as to the pectination of the six
teeth which, including the inner angle, are present in normal individuals. In one
specimen I dissected I found that on one side the row of small, triangular projections
that constitute the pectination was near the upper edge of ecach tooth, while on the
other it was near the lower ; in neither was it on the edé e innermost tooth
(inner angle) is very short and narrow, and@nay be eithe : . or project_at an
angle. The two teeth next it in my speciggsare much '8 th: %
them on the other side.  Darwin describes @ kil (fig. i
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the free edge. In iy specimens the first step is a rather deep incisure, only bearing
slender bristles at its base, while each of the others bears either six or eight stout
spines arranged in two parallel rows; there are three stout spines external to the
uppermost step, the outermost spine being the largest and the other two being
parallel and not in line.

Fie. 7.—Maxilla of C. pircatum var. haonleri, = 30.

The penis is long and stout, not minutely annulated, but with irregular
transverse wrinkles on its distal half. The tip is obtusely pointed and bears a thin
tuft of short hairs. The dorsal half of the proximal part bears numerous long, slen-
der hairs, which make their appearance also on the ventral half towards the tip. The
external :-urface is coloured of a faint and uniform vinous tinge, which pervades the
whole of the animal’s integument, including the mouth parts, and is due to the pres-
ence of innumerable very minute pigment cells.

Although, owing to the existtnce of intermediate forms, I do not consider it ad-
visable to divide the species into subspecies or local races (see p. 68, antea), it must be
acknowledged that it is possible to distinguish several varieties which have a certain
stability. They may be recognized as follows :—

Var. I (typical form).—Capitujum square above, with well-defined vertical bars
of a darker colour tl1f the rest of the membrane. Scutum trilobed but not
Y-shaped, the three ¥bes of equal length. Tergum somewhat sinuate.
Habitat.—Atlantic and Arctic Ocean, Pacific, Mediterranean.

Var. I (intermedia, nov.)—Tergal margin of the capitulum forming an angle
considerably greater than a right angle with the carinal margin ; stripes
distinct. Tergum straight. Carina somewhat sinuate or angulate. Scutum
V-shaped ; the lobe pointing towards the carina shorter than the other two.
Habitat.—On bottom of ship from Brazil (Cornalia).

Var. III (Cineras hunteri, Owen).—Upper part of capitulum not or barely angu-
late behind. Stripes obsolete ® obsolescent. Tergum straight or nearly
so. Carina usually arched. Scutum narrowly Y-shaped.

Habitat.—Indian Ocean, S. Pacific.
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Var. IV (Cineras olfersit, Leach).—Summit of capitulum bluntly pointed ; stripes
present, but sometimes of a faint colour. Terga straight. Scutum tri- or
quinguelobate, the three main lobes of equal or nearly equal length, meeting
one another in such a way as to form two right angles, or one angle slightly
greater than and one slightly less than a right angle.

Habital —Mediterranean, Atlantic.

The characters by which the form called Cincras olfersii by ILeach is distin-
guished from the same author's var. chelonophilus appear from Hoek's description
of the latter to be so variable (and certainly are so variable in the variety hunteri)
that it seems to be impossible to separate the two even as varieties.

I have already (p. 68, antea) discussed the distribution ' of the varieties of C.
vtrgatum, but it may be as well to statein greater detail what is known as to the objects
to which they commonly affix themselves. ‘The typical form is common on ships'
bottoms, on the skin of whales, and even of slow-moving fish (Darwin), on the copepod
parasites of whales and fish (Turner); and still more so on the sessile barnacles
(Diadema) commonly found attached to whales. ‘The variety known as chelonophilus
is stated by Darwin to be found on one species of turtle, viz., * Testudo'" carelta, but
several specimens are recorded as from Chelone sp., and the number actually
examined by students of the Cirripedes appears to have been small. The variety
hunteri has usually been taken on the sea-snake Hydrus platurus, but has also been
found attached to a telegraph cable and to the carapace of a crab; the specimen from
the mouth of the river Hughli, now in the collection of the Indian Museum, was
apparently attached to a turtle. There does not, therefore, seem to be evidence that
any of the varieties of the species is confined to one particular host. Although
Conchoderma virgatum is reported to be a common species, the actual number of
specimens recorded is by no means a large one. .

® Genus HETERALEPAS, Pilsbry (19o7).

Capitulum naked or provided with a pair of ill-defined chitinous scuta, the
capitular membrane greatly thickened gphd more or less wrinkled on the
surface ; the muscles of the peduncle extendin§ upwards into the capitulum
and forming a layer beneath the membrane. single lateral appendage on
each side, situated at the base of the first cirrtds., Anal appendages long,
multiarticulate. Mandibles usually with four teeth, the base of which bears
numerous small spines ; maxille excavated, their biting edge often irregular.

This genus is divided by Pilsbry into two subgenera in accordance with the strue-
ture of the fifth and sixth pairs of cirri. In the subgenus Paralepas the two rami of
each of these appendages are approximately equal, while in the more typical forms
the internal (posterior) rami are much reduced, being distinctly smaller and less well
armed than the e'cterual {antermr} rami.

! Smce this paper was in the press I have found a small etmmplc of the typical fnrln of the species
on the leg of a turtle (Chelone wmbricata) from the Bay of Bengal—May 3rd, 1909.
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There can be little doubt that the degeneracy of these rami brings the subgenus
into close relationship with the Alepadinie, and it is noteworthy that the mandibles of
the species of both subgenera show a certain approximation in form to those of the
species of that degenerate subfamily.  Degeneracy in the mandibles consists, however,
very largely in a reduction in the number of their teeth, and it must be noted that a
reduction of the kind takes place occasionally, as an individual peculiarity, in widely
separated families. For instance, in some examples of Poctlasma minutiom two
of the central teeth fuse together, as a rule only on one mandible ; while in the speci-
men of Sealpellum sociabile which was first dissected the large outer tooth of both
mandibles had completely disappeared, although in other specimens from the same
locality since examined it has been found to be well developed.! However this may
be, it seems clear that the genus Heteralepas (sensu lato) affords a link between the
subfamilies Lepadine and Alepadine. It may be necessary later, however, as Pilsbry
points out, to separate Paralepas from Heleralepas as a distinct genus,

Only two species of Heferalepas have been as yet recorded from Indian seas, one
representing each subgenus. They are ;

Heteralepas (Paralepas) xenophore, mihi,
and

Heteralepas (Heleralepas) nicobarica, sp. nov.

Subgenus PARALEPAS, Pilsbry. -
Heteralepas (Paralepas) xenophore (Annandale).

Alepas xenophorze, Annandale, Ann. Mag. Nat. Hist. (7), vol. xvii, p. 399 (1906);
fllustr. Zool. ** Investigator,” Crust. Ent., pl. ii, figs. 5, 5a, 5b ; Hock, Siboga-
Exped., Mon. xxxia, Cir. Ped., p. 30.

CapITULUM subtriangular, pointed at the apex, slightly infated below the apet-
ture (at the base of which there is a distinct constriction), marked with transverse
striee. Aperture slit-shaped, with barely protuberant lips, rather less than a third as
long as the vertical length of the capitulum. No scuta.

PEDUNCLE stout, irregulgftly but finely annulated, longer than the capitulum.

Cirrr, etc.—Cirri shogf and feebly curved, with the pedicel long as compared
with the rami. First ciryus widely separated from the second, each of its rami with
five distinct joints, of which the proximal joint equals the sum of the others in
length ; the anterior ramus with a soft, easily broken cylindrical process at its tip;
this ramus distinctly broader than the other and longer by one complete joint ; the
basal joint of each ramus broadly convex outwards on the posterior margin, the other
joints having this margin nearly straight and the anterior margin more or less convex :
each joint of both rami bearing a circle of stout feathered bristles round its distal ex-
tremity and each basal joint with a den®: fringe of similar bristles running down both

' T have satisfied mysell that this is so by re-examining my preparations of the tvpe specimen, and
by dissecting several others [see Mem, Asial. Soc. Bengal, vol. i, p. 78, fig. 2 (1906)].
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margins. The other cirri similarly armed except as regards the basal joints: the
circle of bristles incomplete on all except the last few joints in each case. The two
rami of the fifth and sixth cirri almost equal.  Anal appendages long and slender, with
about twelve joints, somewhat variable. FPeads slender and rather short, very min-
utely and obscurely annulated, bearing a small number of fine, scattered hairs on the
proximal part and a few rather coarse, short, flattened hairs on the distal ; the whole
organ tapering, but the extreme tip wminutely blunt, the base contorted.

Moutn pARTS.—Labrum moderate, not bullate.  Maxilla with [ree edge slightly
irregular ; the outermost spine much larger than any of the others; a number of sub-
equal spines arranged all along the edge, with a bunch of stout hairs near the inner
end. Mandible with four teeth, the innermost with a short, sharp projection on its
inner margin near the tip ; the bases of all the teeth near together and on a wide are ;
the tip of the innermost tooth sharply pointed, the remainder rather blunt ; slender
spines arranged in a semicircle parallel to the excavation between the third and
fourth teeth, in a dense mass at the hase of the first and second teeth and almost all
over the innermost, forming a fringe on the inner horder of the latter.

Length of capitulum .. N v 12 NN

Breadth ‘s Grd i NS o

TLength of aperture 4 ,;
7 peduncle -

HaBITAT.—Off the 5.-W. of India, 185 fathoms. Four specimens on shell of
living XNenophora pallida (R.IM.S. ¢ Investigator'').

Hoek (loc. cif.) was undoubtedly right in considering his Alepas obligua from the
Malay Archipelago as an ally of this species. My species appears, however, to be a
stouter one and to exhibit distinct differences in the mouth parts, cirri, etc. Both
species are interesting in that their cirri are short and almost straight, thus showing

an approximation to the Alepadine type, although neither is pelagic.
L

Subgenus HETERALEPAS, Pilsbry.,
Heleralepas (Heleralepas) m'm?ﬂricfr, Sp. nov.
oc. Bengal, 1, p. 83 (1900).
t vellowish tinge in spirit.

Alepas indica, Annandale (nec Gruvel), Mem. Asiat.

All the tissues delicate and transparent, with a sh
External surface smooth or minutely wrinkled.
Carprrurum indistinetly separated from the peduncle, shightly inflated, without
scuta ; the occludent margin nearly straight, the carinal margin rounded, bearing a
very low crest with two small projections. Aperture about one-quarter as long as
the vertical length of the capitulum, with short fringed lips and alimost parallel sides.
PEDUNCLE several times as long as the capitulum in some specimens, not much
longer than the capitulum in others, cylindrical, stout, expanding slightly at the base.
Cirri, ete.—Cirri with a large number ® joints, long and curved. First cirrus
not very widely separated from the second, with the two rami subequal, each joint bear-
ing a fringe of stout bristles across its anterior margin. Second cirrus much shorter
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than the fourth. The fully developed rami of the posterior cirri armed like those
of the first pair, except that on the greater number of the joints (all but the first few
at the base) they bear only one transverse pair of bristles on each joint with a number
of fine hairs between them ; hairs at the tip of the joints behind few and short. The
posterior rami of the fifth and sixth cirri very fine, having 17 and 15 joints respec-
tively, while the anterior rami have a very large number ; the hairs on the posterior
rami short and extremely fine, confined to the tip of the distal joint (which is small and
cvlindrical) and to the distal end of the posterior margin of the last ten joints.  Awnal
appendages very slender, consisting of about nine joints and extending slightly bevond
the distal end of the pedicel of the sixth cirri; the bunch of hairs at the tip short and
sparse. Penrs moderately long and slender, eylindrical, pointed at the tip, minutely
annulated, bearing a few scattered hairs on the surface and a bunch of similar hairs
at the tip.

MouTH PARTS.—Mandibles not bullate, bearing a sparse row of minute, rounded,
chitinous teeth. Maxille narrow ; the biting edge with a rather shallow incisure, at
the base of which there is a small, conical projection ; the outermost spine by far
the largest. Mandible with five teeth, the inner angle being dichotomous ; the outer
tooth the largest, pectinate at its base on the inner margin, separated from the
other teeth by a deep but not very broad incisure ; second, third and fourth teeth
subequal, the innermost tooth very small ; second tooth pectinated at the base on
the inner margin.

Hasrrat.—Nicobar Islands, on floating wood (de Reepstorff). Ten specimens in
rather bad condition.

This species bears a close external resemblance to Gruvel's figures of his Alepas
indica from Singapore. It appears, however, to differ considerably from that species,
with which I formerly confused it, in the structure of its cirri and mouth parts. The
largest specimen I have seen mehsures 4o mm. in total length, but the peduncle in all

is somewhat curved. <

Subfamily P(ECILASMATINE.
Key o the Genera.

1. Valves fully calcifie cm’%ring the whole or nearly the whole
of the capitulum.
(@) Carina not e;

(b) Carina ex

anded laterally at the base = .. Pecilasma.
ded laterally at the base = .. Megalasma.

b

Valves more or less degenerate and separated from one
another ; at least one calcified valve as a rule present.
(@) Scutum split into two segments, which diverge from one
another above, or reduced to a vertical linear rudiment .. Dichelaspis.

(GGenus Pl‘ECILﬁMA, Darwin (1851).

Iepadidae with 3, 5 or 7 fully caleified, approximate valves. The scutum broad,
entire or split into two wvertical segments, of which the occludent segment
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is narrower than the carinal ; umbo at the rostral angle. Tergum triangular
or nearly so, absent in one species. Carina forked at the base or expanded
into a more or less well-developed transverse disk, not expanded vertically ;
its apex reaching or extending for a short distance between the terga above ;
its umbo basal. Peduncle well developed, naked, or bearing small chiti-
nous plates. Filamentous appendages absent; caudal appendages consist-
ing of a single joint, cvlindrical or laterally compressed, not claw-shaped,
bearing at the tip a pencil of fine hairs. Mandibles with four or five (rarely
six) teeth, inclined to be variable ; maxillae with the free edge straight or
broken by a single incisure, not step-formed.

This genus is easily distinguished from Lepas by the structure of its anal append-
ages and maxillee ; it fades almost imperceptibly into Dichelaspis, from which it is
only distinguished by the perfect development of its valves. From Megalasma, Hoek,
it is distinguished by the shape of the carina at the base—a character which is perhaps
of no more than subgeneric value.

Strictly speaking, as Darwin was well aware and as Pilsbry has recently pointed
out, the name of the genus should be Trilasmis, for a species was described under that
name by Hinds in 1844. The species (7. eburnea), however, was an aberrant one,
and the name has so long been obsolete that to revive it would only cause confu-
sion. I have therefore neglected to follow the strict laws of priority in this
instance, retaining Hinds's name merely as that of a subgenus.

Four ' Indian species of Pacilasma are known ; they may be distinguished as
follows :(—

Key to the Indian species of Pcecilasma.
I. Valves complete ; scutal margin of tergum stfaight.
A. Carina nagrow, truncated at the base e o P.kaempferi.
II. Scutum divided vertically ; scutal margin of tergum straight.

A, Tergum with the occludent and apical angles more or
less rounded and the carinal angle truweate . . o P. fissum,

cutal margin
nt margin

III. Scutum divided vertically ; tergum present, its
excavated to correspond with the tip of the occlt
of the scutum. :
A. Valves closely approximate; occludent margin “of the

scutum strongly curved i a7e oo P.ominattum.
IV. Tergum absent ; scutum inflated.
A. Scutum with a strong internal tooth, not divided, but
possessing a distinct vertical suture i .. P.eburneum.

! The specimens identified as representing P. gracile, Hoek (Rec. Ind. Mus., vol. i, p. 81 (1907),
are young examples of Megalasma minus, which, at an early stage, closely resembles P. gracile exter-
nally.
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Each of these four species represents a distinet section of the genus, and there
can be no difficulty in separating one from the other. Each, however, is represented
(with the exception of P. ehurneum) in other parts of the Indo-Pacific region by
closely allied or racial forms, which must be separated, if they are really distinet, with
the greatest care. On the whole I think it best to regard P. eburncum as the type
of a distinet subgenus, for which the name Trilasmis, Hinds, is available.

Peacilasma kempferi, P. fissum and P. eburncwom all appear to have an extensive
distribution. This is especially the case as regards the first, which oceurs (either in
the typical form or so modified as to constitute a local race) on both sides of the
Atlantic, off the coast of Japan in the 8. Pacific and in the Malay Archipelago, as well
as in the Gulf of Manaar. P. fissum was originally described from the Philippines
and has since been recorded from the Malay Archipelago aud from several localities
in the S. Pacific ; while P. eburncion was first discovered at New Guinea and has since
been found in other parts of the Malay Archipelago and in the Persian Gulf and
the Red Sea. The original locality of P.minutim was Singapore ; I have examined
many specimens from the Bay of Bengal and the Arabian Sea.

The different species differ considerably as regards their bathymetric range.
P. kempferi is a deep-sea form, probably to be found only below the 1oo-fathom line.
P. fissum and P. eburnewm, on the other hand, belong to the littoral fauna. P. minu-
fum is abundant in the Arabian Sea at a depth of between 100 and 200 fathoms.

Several species of Pwcilasma show a preference for Echinoids, to the spines of
which they are commonly found attached. This is the case as regards P. eburnenm.
I have noticed that all the specimens I have examined have been fixed to the spines
on the oral surface of the host, in which position it is probable that stray fragments
of the Echinoid’'s food are more easily obtained by the barnacle than if it were
attached to spines on the anal gr lateral surface.

P. kempferi and its local races are usually attached to the carapace of spiny
crabs, but have also been found on sea-urchins ; while P. minu®um apparently adheres
to any crustacean which it meets at the critical stage of its development. I have
found it most commonly on the carapace of Panulirus angulatus, but have taken two
specimens on the capitulum ¢
the carapace and even in {l

The following table
species of the genus.

f P®ilasma kampferi. I have also found specimens on
gill-chambers—but there rarely—of several crabs.

ives a statement of the distribution, ete., of the Indian
1ave dealt with these points in greater detail as regards the
species of the genu$S Dichelaspis, as I have more information about them than I
possess as regards those of the present genus. As a matter of convenience the two
Indian species of Megalasma are included in the same table—a position which the
similarity in structure and habits between the two genera abundantly justifies,




Distribution, elc., of Indian species of Pcecilasma and Megalasma. ;

Name of Species, Localities,
1

Hosts, !
| |
Pecilusma kempferi, Darwin Paciric: Japan (Daviin, Weltner, Pilstry) ;) Dicaron  Crustacea:  Imachus |

(with local races). sSandwich Islands (Pilsbry). | kempferi, Echinoplax  pungens, |

|
| MM""'."" ‘.-'ﬁ. RCHIPELAGO :  Lat, 5° S., Long. | Eupagurus politus, (?) Lithodes |
| 132° E. (Hoek), | agassizit, Scyramathia carpen- |

| Bay or BExGarn: Guylf of Manaar. lerit, Euwmunida picla, Geryon |

East Ariastic: Madeira (Darwin): off | gquinguedens, G. afinis, Cyriomaia

C. Bojador (Grueel); C. Verde Islands, smaths, Lambrus stellains, |

{ WEsT Atrantic: O New Jersey (Pils- | Eciunonerua:  Dorocidaris pa- |
bry); off C. Florida (Pilsbry). | pillata,

Peeetlasine fisswom, Darwin .. | Paciric : Bonol, Philippines (Darwin) ; New | DECaron CrustaciEa: Palinurus
| Culedonia (Fischer); Port Jackson| sp. (Weltner, Hoek); ** Spinose |
(Whilelegge) ; Jaluit (Weltner) ; Honolulu | crab ™" (Darwin). '
i Schawnsland). |
Maray ARCHIPELAGO: Lat. 5% 5., Long, |
132° E.; Lat. 7° 5., Long. 115° E. (Hosk). |
| Bay or BewcarL: Andamans (Blanford). ' :
.!“u'fﬂ*rsju:i‘u'}mmm. Gruvel . . | Marava: Singapore (Gruvel).

DECAPOD CRUSTACEA : Paninliris

|

ARapraxw Sga: Lat. ° N, Long. 77° E. | angulatus, Paralhia alcockii, Ho- |
Lat. 17° N., Long. 57° E. | mola megalops. (Generally ex-

Bay or Bgvcan: Lat. 11° N, Long. g2° | ternal, occasionally at entrance
E.: Gulf &f Manaar. 2 to gill-chamber. )

CIRRIPEDE CRUSTACEA : Capitu-
lum of Pacilasma kempferi ; pe-

I duncle of Alepus indica.

LAY ARCHIPELAGO : New Guinea (Hinds); | ECHINODERMA : Spines of FEchi-

Street Molo (Hock); Borneo Bank (Hoek); | nus spp., Ciduris bispinosa and |

| off Sumatra {van Kampen). | other Echinoids.

| PErsian GuLr (Lioyd).

| RED SEa (Weltner).

Pecitasma ebiornewm (Hinds), . | g

Bathymetric Distribution,

163 aud 101 fathoms (Malay Archi-
pelago, Hoek); 185 fathoms (.
of Manaar): 125—430 fathoms
(E. Atlantic, Griwel); 170 and
1,120 fathoms (W. Atlantic, Pils-

bry) ; 164—338 fathoms (S. Paci-
fic, Pilsbry).

L&.I_W water {Darwin). Apparently
littoral.

143 fathoms; between 156 and
200 fathoms; between 1o and
220 fathoms ; 185 fathoms,

Littoral zone ; 48 fathoms (Persian
Gull); 13-14 fathoms (Sumatra).

Megalasma minus, Annandale, | BAY oF BENGAL: Andaman Sea; off S.| ECHINODERMA: Gomiocidaris flori- | 200—500 fathoms (Indian seas);

Svn. M. lineatum, Hoel:, | India. gera (Hoek); various Cidaridee. |

g { ARamIan SEA : W, of Laccadive Islands. | PoRiFERA : Pleronema raphanus.
Maray ArcHIPELAGO: Lat.5%3 3., Long.
| 119" E. (Hock). i Hlgd el Ny 4
Megalasma  carino-dentafumn, Bay oF BENGAL: Lat. 11° N., Long. 85° | PORIFERA : Hyalonewna masont,
Weltner. | =k

b7 fathoms (Hoek).

1,748 fathoms.

[+6061
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Subgenus Poicinasma, Darwin.
Pacilasma kaempferi, Darwin.

P. keempferi, Darwin, Mon. Cirr., Lep., p. 102, pl. ii, fig. 1; Gruvel, Zool. Travail-
lewr ¢t Talisman, Cirrhipédes, p. 40, pl. iv, fig. 1; Weltner, Archiv. f. Natwrg.
1897 (i), p. 243 ; Pilsbry, Bull. Burcau of Fisheries, vol. xxvi (1907), p. 183,
and Bull. U. 5. Nat. Mus., No. bo, p. 84, pl. vi, figs. 1—5, 13 and 14;
Annandale, Hlustr. Zool. ** Investigator,” Crust. Ent., pl. iii, fig. 1.

P. aurantium, Darwin, op. cif., p. 105, pl. ii, fig. 2; Hoek, Siboga-Exped., Mon.
xxxia, Cirr. Ped., p. 7.

P. dubium, Heck, op. cit., p. 0, pl. 1, figs. 2—y, pl. x, figs. 1a—d.

CAPITULUM more or less narrowly ovate ; the carinal margin much more strongly
arched than the occludent margin; apex pointed, valves five, stout, closely approxi-
mate. Tergion triangular ; the carinal angle slightly truncated, the others sharp ;
the scutal margin straight. Carina arched, ending in a very small and imperfect disk
at the base, tapering above, almost of the same width throughout or widest at the
base ; above extending a short distance between the terga. Secnfum entire, much
longer than broad, with a more or less distinct ridge running down it near the
occludent margin ; internal umbonal teeth feebly developed or strong.

PEDUNCLE slender, variable in length, ringed, naked.

Cirri, etc.—Rami of first cirrus nearly equal ; second cirrus widely separated
from first. Anal appendages about I length of the pedicel of the sixth cirrus, with
bristles at the tip and down the whole of the posterior margin. Penis long, stout,
hairy.

MoUTH PARTS.—Mandibles yariable. Mauxilla has “two large upper spines, the
edge deeply notched below them, sparsely spiny in the notch. It then protrudes and
is rather closely set with spines’’ (Pilsbry). °

Heveral forms have been described which seem to be subspecies or local races of
P. kempferi. The Indian specimens I have examined do not quite agree with any
figure I have seen. UnfortunatelmI have only been able to examine six individuals
from any Oriental locality. JFAll of them were taken in the Gulf of Manaar on the
shell of a ** spinose crab " #chinoplax pungens) at a depth of nearly s00 fathoms.
They come nearest to g form recently described by Hoek as P. dubium, but their
carina is intermediate®hetween that of this form and that of the specimen ﬁgm‘eﬁ by
Darwin. Pilsbry's figure, however, of the carina of a Japanese specimen does not
altogether agree with Darwin’s, although the latter’s specimen was also from Japan.
In my specimens the occludent margin projects less beyond the vertical ridge on the
scutum than it does in Hoek's figure, but a little more than it does in Darwin’s. On
the whole, I think that it is possible to giﬁtinguish five local races of the species, and
that they may be distinguished as follows :—

Race I (typical form).—A single vertical ridge on the scutum. Occludent margin
of the scutum projecting very little beyond the vertical ridge, evenly curved ;
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maximum length of scutum to maximum breadth about as 5 to 3. Carina
of almost the same width throughout when viewed laterally.
Habitat.—Japan and S. Pacific.

Race IT (P. dubiiom, Hoek).—A single vertical ridge on the seutum. QOccludent
margin of scutum regularly curved but separated from the vertical ridge by
a more or less considerable interval ; maximum length of the scutum to maxi-
mum breadth about as 2 to 1. Carina tapering from below upwards when
viewed from the side.

Habitat —Seas of India (Gulf of Manaar) and the Malay Archipelago.

Race IIT (P. awrantia, Darwin).—A single vertical ridge on the scutum. Occlu-
dent margin of the scutum protuberant and irregularly curved ; the greatest
length of the scutum to the greatest breadth about as 12 to 7. Carina broad-
est at the base when viewed from the side. Concentric strize on the valves
less marked than in the other forms ; valves more or less vellowish.
Habitat.—FE. Atlantic, off W. Coast of Africa.

Race IV (P. kempferi litum, Pilsbry).—Very close to the last, from which it is
distinguished mainly by the greater protuberance of the occludent margin of
the scutum. Perhaps it should not be considered distinct.

Habitat —W. Atlantic, off the coast of Florida.

Race V (P. kempferi noveanglie, Pilsbry).—Curve of the occludent margin of
the scutum regular, but separated by a considerable distance from the vertical
ridge, which is very distinct. There is a second vertical ridge on the wvalve,
less distinct than the first and approaching it at an angle. Carina very
slightly wider at the base than above when viewed from the side
Habitat. —\W. Atlantic, off the coast of New Jersey.

In drawing up this table I have been obliged to depend very largely on the
figures published by Larwin, Gruvel, Hoek and Pilsbry, but, apart from the speci-
mens from the Gulf of Manaar, I have examined a small individual of the New
England race which I found on the carapace of a crab (Geryon guinguedens) from off
Martha's Vineyard, New Jersey, and a number of sgecimens of the race aurantia which
have been sent me by Prof. Bouvier and were originally\attached to the type speci-
mens of Geryvon affinis. Even before consulting PilsbryNgpaper I had no difficulty
in identifying the New Jersey specimen as representing a foRg of P. kempferi. There
can be no object, I think, in separating the Indian from the™alayan race, at any
rate until more examples of the form have been examined ; in drav up the defini-
tion of Race II I have made use of my examination of the specimens from the Gulf
of Manaar as well as Hoek's description and figures. The length of the stalk is so
variable a character in other species of the genus that I have not alluded to it. In
P. minutum 1 find that while the stalk is usually short, about one individual in fifty
has it of several times the normal length. O of the specimens of P. kempferi from
the Gulf of Manaar is figured in the last part of the ‘‘ Investigator '’ Illustrations

(tab. cit. supra).
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Pacilasma fissum, Darwin.

P. fissa, Darwin, Mon. Cirr., Lep., p. 109, pl. ii, fig. 4 (1851).

P. fissum, Hoek, Siboga-Exped., Mon. xxxia, Cirr. Ped., p. §, pl. x, figs. 2—5
(1907); Annandale, Hlustr, Zool. ** Investigator,”” Crust. Ent., pl. iii, fig. 8.

P. amvegdalum, Awrivillius, **Stud. i, Cirr.,"" K. Svensk. Vet-Ak. Handl., xxvi,
No. 7, p. 10 (1804).

? P.lenticula, 1d., thid., p. 12.

Carrruruym ovoid, narrowly rounded above, the carinal margin somewhat more
boldly and more regularly arched than the occludent; valves not in close contact with
one another. Sewfum divided, the two segments often diverging to some shight extent
above, the occludent segment narrow, especially so in its lower hali, its upper extremity
more or less pointed : carinal segment broad, slightly inflated, its anterior border
almost straight, its tergal and carinal borders forming an almost uninterrupted curve.
Carina reaching the basal angle of the tergum above, forming a very small transverse
disk at the base, which is concealed beneath the cuticle ; no definite dorsal or lateral
ridges. Tergum subtriangular, the apex being more or less rounded; the occludent,
and sometimes the carinal angle also rounded.

PEpUNCLE short, irregularly annulated, often ornamented with small spines or
plates.

Cirri, ete.—** Cirri of the first pair ........ have unequal rami of respectively
6 and g segments. These segments are broad, short, quadrangular, bearing at the
extremity a transverse row of numerous spines, which are longer than the segments
themselves." ‘° Cirri of the second to sixth pair...... have rather short pedicels and
also short rami of 11 and 12 segments......... .what is especially characteristic
for this species is, that the pajrs of spines which as a rule in other Cirripeds are
seen at the anterior faces of the segments of the cirri are totally wanting'’ (Hoek).

MOUTH PARTS.—‘* Labrum with a row of about 24 small teeth, standing close to-
gether; at each side the five or six outer ones are sharply pointed, the dozen in the
middle being rather blunt. Palpi small, conical, with about five longer hairs at the
tip and a few smaller ones along «fs inner side.”’

““ According to Darwin #he fourth tooth of the mandible is pectinated. I found
a small tooth on the inner glges of the second and third teeth, one on the outer edge
of the fourth tooth and one on the edge of the inferior angle."

‘““ The maxille re unknown to Darwin. The upper part...... is furnished
with three spine®” two claw-like and the third rather straight and more delicate;
. . . . Under the upper part there is a deep notch, on the inferior margin of which
two minute hairs are planted. The inferior part of the edge of the maxilla is much
produced and bears about ten unequally stout spines. Of these the one placed
about the middle is by far the strongest " (Hoek).

The species appears to be rare th%ugh widely distributed. Darwin examined a
single specimen (dried) from the Philippines, Hoek found a large number on a ** Pali-
nurus '’ taken at Ternate, and others have been recorded by Weltner. The only
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specimen in the Indian Museum was taken at the Andamans by the late Dr. W. T,
Blanford and is figured in the *‘ Investigator "' Illustrations. It is probably immature.
As we have only one small specimen I have quoted largely from Hoek in the description
of the species.

Pacilasma minufiwomn, Gravel.

P. minutum, Gruwvel, Trans. Linn. Sec. (2), vol. viii, p. 288, pl. xxiv, fig, 5 (1902),
Mon. Cirr., p. 120, fig. 138 (1905).

Carmrurum somewhat broadly ovate, pointed above, varving in proportions con-
siderably. Valves six, delicate and translucent, not very closely approximate above,
Tergum triangular, the anterior part of the scutal margin deeply excavated to receive
the apex of the occludent segment of the scutum, the umbo surrounded by an opaque,
sculptured area. Carina narrow, not reaching the level of the apex of the carinal
segment of the scutum above, broadening out slightly at the base and concave on the

" sides, terminating in a broadly oval transverse disk below, generally with a distinet

dorsal ridge, and sometimes with a subterminal tooth above. Sewufum split into two
segments, with an opaque sculptured area surrounding the umbo at the base; the
occludent segment much broader above than at the base, bluntly pointed or rounded
when in contact with the tergum, the arc of the inner edge having a wider radius
than that of the occludent margin; the carinal segment broad, convex outwards,
without wvertical ridges, its tergal margin straight, the carinal margin broadly
arched, the basal margin not distinctly marked off from the carinal, the occludent
margin corresponding with the inner margin of the occludent segment, with which
it is in close contact.

PEDUNCLE very variable, often short and thick, sometimes longer than the
capitulum and relatively slender, bearing numerous liftle round, yellowish chitinous
plates, which are sometimes minute and inconspicuous.

CIirrI, etc.—Firstecirrus widely separated from the second, by no means broad,
the anterior ramus reaching nearly to the tip of the penultimate joint of the pos-
terior, the two distal joints of each ramus bearing a terminal circle of stout bristles
and an anterior fringe of similar bristles, which is eetended down the margin of the
next one or two joints and disappears gradually towaly]s the base of the ramus.
Other cirri long and slender, bearing on their anterior mar®n numerous long, slender
hairs, and at the distal extremity of the posterior margMgof each joint a sparse
bunch of similar hairs. Awnal appendages slender; of variabltgugth, falling short
of, reaching or passing the basalijoint of the sixth cirri, bearing at ip a number
of very long bristles, which extend a short distance down the posterior margin.
Penis slender, moderately long, minutely annulated, pointed, bearing a short process
on the dorsal surface near the tip and a few scattered hairs near the base.

MoOUTH PARTS.—Labrum not bullate, bearing a row of minute equal, triangular
teeth. Outer maxilla long and moderately’ broad, spatulate, bluntly rounded
at the tip, bearing a row of short, stout spines on the distal third of the external
surface. The palpi short, bluntly pointed, bearing a somewhat sparse fringe of stiff
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hairs.  Maxilla very large, deeply excavated, the excavation being narrow and much
nearer the outer than the inner marging three stout spines external to the excava-
tion, internal to it five or six rather slender spines and a number of fine hairs;
internal margin broadly serrated, haivy.  Mandible normally with five teeth, including
the inner angle, but this angle often dichotomous and the two teeth next it some-
times fused together, so that there might be either four or six teeth altogether: the
two mandibles of the same individual not alwavs svmumetrical, the outer tooth much
larger than and widely separated from the others; the inner margin pectinate.

This species, which was originally described [rom a single young individual, is
a very variable one. I have dissected about a dozen individuals and examined
over a hundred more externallv.  The three outlines in plate vii (figs. 5—7) illustrate
the manner of variation of the valves: fig. 5 represents a very old individual and
fiz. 6 a voung one.

A near relationship evidently exists between this species and Hoek's P. excavatum,
from whicl: it is easily distinguished by the shape of the occludent segment of the
scutum, DBoth forms exhibit a marked similarity in their anatomy to the less degener-
ate species of Nichelaspis such as D. tridens.

Subgenus TriLasayis, Hinds (1844).

On the whole I think it advisable to regard Hind's Trilasmis eburnca as a type of
a subgenus. Its peculiarities are =0 marked that it might even be justifiable to regard
it as the type of a distinet genus. Hoek (1907) has, however, recently described a
new species (Pacilasma obligiam) which is to some extent intermediate between
Lrilasmis eburnea and the more typical members of the genus Pacilasma. In any
case Trtlasmis, in which Hoek's Pacilasma obliguum should be included, may be
defined as follows :

Species of Pacilasma in which the tergum is absent or quate rudimentary and in
which the scutum is greatly developed and covers almost the whole of the capitulumn.

Pacilagma n"rir’rrsmas; ehurnenm, Hinds.

CAPITULEM ovoid, b
margin ; external surfag
occupving almost ti
inflated, not diy

ly rounded above, the base pointed towards the oecludent
of the valves smooth. Tergum entirely absent. Scufum
ntire surface of the capitulum, ovoid, pointed at the base,
, ‘d but having a distinct vertical suture not far from the occludent
margin. Carina short, arched, broad laterally, concave internally, terminating at
the base in a broad subquadrangular or circular disk directed downwards and inwards ;
a conspicuous ridge running down the valve on either side near its scutal margin and
becoming more pronounced in the region of the disk.

PEDUNCLE very short, placed obli®ely as regards the capitulum.

CirRI, ete.—First pair of cirri widely separated from second, with the rami slender,
subequal, each with about 10 joints, which are imperfectly developed at the base.
The other cirri rather short, curved, the bunches of hairs on the posterior margin of
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the joints long and well developed. . lunal appendages uniarticulate, evlindrical, rather
stout, rounded at the tip, which bears a bunch of bristles shorter than the appendage.
Penis short, pointed, slender.

MouTH PARTS.—Labrum with very small chitinous teeth, which become almost
granular in the middle of the row. Outer mavilla very broad, truncated, subguad-
rangular, bearing numerous rather short and slender hairs on its inner surface.  May-
tlla excavated, bearing three stout spines external to the noteh : the edge internal
to the main notch somewhat irregularly sinuated or serrated, sometimes with a second
notch not very much more shallow than the outer one: the spines on the internal
part of the edge very stout ; the greater part of the maxilla covered with fine, short
hairs, Mandibic bearing five teeth, the internal angle being dichotomous ; the inner-
most tooth more or less spine-like ; the notches between the teeth with their edges
more or less irregular, but not definitely serrated or pectinate ; the greater part of
the mandible covered with fine, seattered hairs.

The largest specimen of the species that I have seen has a capitulum 6 mm. in
vertical length and 45 mum. in greatest transverse diameter.

Pacilasma churnewm is evidently a shallow-water species, although not exactly
littoral. It has only once been taken by the ‘“ Investigator,”’ so far as I can discover,
but on that occasion in considerable numbers. I have not, however, been able to
examine many of the Indian Echinoidea to which barnacles might be expected to be
attached, the greater part of the “ Investigator " collection being in the hands of a
specialist abroad.

Genus MEGALASMA, Hoek (1883).

Distinguished from Pacilasma by its extremely broad carina, which is expanded
laterally but does not form a transverse disk at the base. Valves heavy
and fully calcified, the scutum entire. Peduhcle invariably short.

This genus was ¢geated by Hoek in 1883 for the reception of a single species

(M. striatum) and has recently (19o7) been much extended by Pilsbry, who has not
only described several new species but has also included several others previously
ascribed” to Pacilasma.  The latter species constigute in his opinion a subgenus of
Megalasma which he has called Glyptelasma ; they agree
m the lateral expansion of their carine but differ in t
the scutum, which in the more typical forms of the cent rotated through an
angle of go® and taken up a position in line with the occlude 1argin, while in the
specics included in Pilsbry’s subgenus, as well as those left in Pl ma, the umbo
is situated at some distance from the margin of the capitulum. - -

It is certainly very difficult to separate the species of Glvptelusma from those

of the typical Megalasma. Young individuals of M. minus, which is as typical a
form as any, sometimes approach very closely to the subgenus, resembling M egalasma
(Glvptclasma) gracile in outlines with sufficic/® exactitude to deceive me as to their
correct diagnosis. No true species of Glvplelasma, however, has been reported from
Indian seas.

ith the species of Megalasma
ation of the umbo of
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There is unfortunately some confusion as to the species of Megalasma which
oceur in Indian seas. In 18g4 Weltner described a form to which he gave the
name Megalasma carino-dentatwm. In preparing his diagnosis he had before him a
single specimen from the **Investigator'' collections. The specimen was returned
to the Indian Museum but was apparently overlooked when the collection of which
it formed a part was unpacked. I have been unable to trace it and have little doubt
that it has perished. Pilsbry has recently (1907) suggested that this specimen, which
it is impossible any longer to re-cxamine, was an abnormal one.

A second form was described bv myself in 1906 as Megalasma striatum subsp.
minus and by Hoek in 1go7 as Megalasma lincatum. Hoek, after seeing the figure
of my subspecies in the © Investigator "' Ilustrations, acknowledged that M. linealtem
was a synonvm, and Pilsbry has recently redescribed the form, showing that it should
rank as a distinet species. M. minus may therefore be considered a well established
species, if it is distinet from M. carino-dentatum. The distinctive characters of the
latter were its reduced terga and toothed carina. I have examined over sixty
specimens of M. minus and have found none with a toothed carina; but the relative
size of the tergum varies considerably in this series and a tooth occurs on the carina
on a small proportion of individuals of some species of Peacilasma (e.g., P. minutum,
see fig. 5, pl. vii).

For these reasons, in the absence of a specimen of M. carino-dentatunt, 1 think it
will be best to regard the species as a doubtful one.

Megalasma cavino-dentatum, Weltner (species dubia).
M. carino-dentatum, Weltner, Sitz. Ber. Ges. Naturf. Freunde, 1894, p. 84.

Exhibiting the characters of the genus; the carina with a distinct tooth near
its upper extremity; terga reduted.

Attached to the filamentous spicules of the Hexactinellid sponge Hyalonema
masoni, Bay of Bengal at a great depth. <

Megalasma minus, Annandale.
-

M. striatum subsp. min
(1gob); A fn
minus, P

i Annandale, Ann. Mag. Nat. Hist. (7), vol. xvii, p. 399
ol. *“ Investigator,” Crust. Ent., pl. i, fig. 8 (1go07); M.
Yvoc. d. Nal. Sci. Philadelphia, lix, p. 409, figs. 1, 3, 4, 0

M. lineat foek, Siboga-Exped., Mon. xxxia, Cirr. Ped., p. 31, pl. iv, figs.
(r9o7).

Capirurusm.—Carinae reaching posterior angle of the tergum above, where it
is distinctly pointed, with a regular series of A- shaped ridges on the dorsal surface ;
the lateral surfaces strongly ridged vertically, the lateral basal margin frequently
irregular. Tergum subtriangular, the ’u:-‘.tr:rinr angle narrowly truncate or irregularly
sinuous; the occludent margin barely 1 as long as scutal margin; scutal and superior
margins equal; a distinct internal tooth near the scutal margin a short distance
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from the occludent. Scufum not much inflated, its vertical length about six times
the length of the occludent margin of the tergum; external surface bearing a single
well-marked semicircular ridge, which extends from near the wmbo on the occludent
margin to the point where the carina, tergum and scutum meet; a strong umbonal
tooth on both scuta.

PEDUNCLE relatively stout, very short.

Cirr1, ete.—First cirrus widely separated from second; its anterior ramus reaching
the distal extremity of the penultimate joint of the posterior ramus; rami with
eight or nine joints, slender with both margins spinose.  Other cirri normal, with well-
developed anterior fringes and posterior bunches of bristles; the number of bristles
in each of the latter being variable. Anal/ appendages short, uniarticulate, truncated,
bearing a row of short bristles at the tip. Pents moderately long, slender, bearing
numerous fine scattered hairs on its surface and a somewhat less sparse bunch of
similar hairs at the tip.

MouTH PARTS somewhat variable, as in most species of Pacilasma and Mega-
lasma. Labriom bullate, with a row of small triangular teeth. Maxilla with the biting
edge forming a ?—lil-:c- outline, the excavation being deep and rounded and having its
inner margin with a curved and gradual slope; three stout spines external to the
excavation, several fine hairs at its base and about twelve slender spines on its inner
margin and internal to it. Mandible with four or five teeth, the innermost tooth, when
five are present, being narrow and spine-like; the greater part of the mandible covered
with minute bristles arranged in small transverse rows of three or four bristles each.

This species is common in the deeper parts of the Bay of Bengal and has recently
been found in the Malay Archipelago. Pilsbry has described a wvery similar form
from the S. Pacific under the name Peacilasma belluwm ' and later * has published an
elaborate comparison between this species and Megalasma minus. Undoubtedly
differences exist between these two forms, and I find that most, though not all, of
the differences noteddbyv Pilshrv are constant. Moreover, I owe to his kindness the
opportunity of examining a specimen of M. bellum. I do not think, however, that the
two forms should be regarded as specifically distinct, for they seem to me to be
merely local races, differing from one another igp minute and comparatively unim-
portant characters. The following table will serve
another, but I should not be surprised to find that
should (if my views as to what constitutes a subspecies be
species of M. minus.

distinguish them from omne
her ““species’’ in the genus
rrect) be regarded as sub-

Megalasma minus.
Race I (typical form).—Vertical length of scutum at least twicc
transverse diameter.
Race IT (Megalasma beltum, Pilsbry).—Vertical length of scutum less than twice
the greatest transverse diameter.

¢ greatest

I Bull. Bur. Fisheries, xxvi, p. 183, pl. iv, fig. 6 (Washington, 1907 ).
8 Proc. Acad. Nal. Sci. Philadelphie, lix, p. 409 (1g07). The first paper was written some time
before publication.
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There are small differences in the other valves and in the cirri, but the relative
width of the scutum affords the casiest means of distinguishing between the two races.

Genus Dicngrasreis, Darwin (1851).

Closely allied to Pacilasma, from which its species may be recognized by the
imperfect development of their valves,  These are never closely approximate.
Scutum never entire unless it is reduced to a mere rudiment, otherwise
consisting of two distinet segments or of two or even three branches united
at thebase. Tergum as a rule with the scutal margin excavated to correspond
with the tip of the oceludent segment or branch of the scutum, often much
reduced, sometimes absent. Carina simple and linear, forked at the base,
or expanded into a more or less well-developed transverse disk, occasionally
absent in some species.

When Darwin wrote his incomparable © Monograph ™ he experienced no great
difficulty in separating this genus from Pawcilasma, although he fully realised their
close relationship. Intermediate forms were not then known to exist. Several such
forms have, however, now been discovered and there is no longer any morpho-
logical justification for the separation. I retain the two genera as a matter of con-
venience, for together they would be of a somewhat unwieldy character. As Pilsbry
has recently pointed out, however, the name of those species which have imperfect
valves should, if the laws of priority were strictly followed, be Octolasmas, for
Gray described Octolasmis warwickii in 1825. Darwin was aware of the fact and
changed the name because it was inappropriate—a course that would not nowadays
be considered correct. To revive the earlier name, nevertheless, would only cause
confusion, for it has long been obsolete.

The nomenclature of the Oriental species of the genus is at present insome con-
fusion owing to the large numbef of names that have been given to variable species.
Fortunately I have been able to examine considerable series, coisisting in most cases
of over a hundred specimens, of all the species known to exist in Indian seas. I have
therefore been able to revise their synonymy with some confidence, although not
without prolonged deliberation in egch case. In spite of the large number of specimens
to describe two species as new and to recognize eight
One of these eight has only been recorded hitherto from

examined, I have been force
already described as distincy
the North Atlantic.

ev to the Indian species of Dichelaspis.
Lo Teg arge, triangular or nearly so.
A. Carina expanded into a large transverse disk at the base.
a@. Two segments of the scutum close to one another.
Capitulum nearly as broad as long = 5 = D. tridens.
B. Carina neither forked at t/® base nor expanded into a
regular disk.
b, Capitulum nearly twice as long as broad oo D, bathynoma.
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IT. Valves more or less rudimentary.  Tergum much reduced.
A. Tergum' shaped like an axe with the shaft pointing
towards the carina in a slanting direction.
a. Carinal segment of scutum triangular. Carina
divided trausversely near the hase . i D). warwickii.
1

a'. Carinal branch of scutum linear. Carina entire .. D. gravii,

¢ B Tergum saddle-shaped, vertically elongate, or (occasion-

x ally) square.
. fi. Carinal segment of scutum triangular ; occludent
segiment linear or almost so ., by .. ) pervonophila,
', Scutum consisting of three linear branches, one
horizontal and two vertical ; tergum subtriangular hut
vertieal . . = o s 3 D. rlinoceros.
1 6. Scutum consisting of two linear branches which
2 meet one another at an angle less than a right angle ;
\_ the lower branch passing above and almost parallel to
Ii the basal branch of the carina . P! D. sinunata.
€. Tergum star-shaped.
c. Scutum consisting of two linear branches meeting
one another at an angle, the lower branch shorter and
narrower than the upper 4 i e D. stella.
. D. Valves much reduced. Tergum absent or represented
\ by an amorphous chitinous patch.
3 d. Carina forked at its base; the basal branches
!' directed upwards in a slanting direction .. - D. cor.
: d’. Carina sometimes absent, its base either simple or
\ forked, ghe basal branched, when thev are developed,
| horizontal I e i ois D. angulata.

The different species of Dichelaspis differ so much from one another as regards
the shape of the valves that it is not surprisi® that attempts have been made to
ni as Paradalepas neptuni,
uiute parasitic Cirripedes
jew genus for the form
The latter was
 that it had
hat this

in a paper entitled ‘* On an apparently new genus of 1
(P.Z.S., 1809, p. 440), while in 1894 Stebbing introduced
he called Trichelaspis forresti (Ann. Mag. Nat. Hist., xiii, p.
believed to be distinguished from all other species of Dichelaspis by t
three branches to the scutum. Gruvel, however, has since pointed ou
character is not constant even in individuals of Stebbing's species; it is even more
marked in one of my new species, D). rhinoceros, so called from the resemblance in out-
line between its scutum and the top of the hgad and the horns of a two-horned rhino-
ceros. There does not seem to be any justification for the separation either of these

' In the var. permuda of . grayii the tergum is absent. This species may be recognized by the
great length of the caudal appendages. which are from | to ! as long as the sixth cirri.
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species or of ). neptuni from the genus Dichelaspis.  D. neptuni is closely related to
D. sinuata, of which it may be a local race or even a chance variety.

Hoek, in his recent account of the Pedunculate Cirripedes of the ** Siboga,”
divides the genus into seven sections, much on the same principles as those adopted
in my key, which will serve to distinguish the Indian species not only from one
another but from most other forms. There are, however, a few points that T have
been obliged to leave in doubt when preparing it. ‘They may be noted Iwnr._ I put

them in the form of questions as follows : — ¢

(1) TIs D.sinuale merely a local race of D, fower, Darwin?  Except as regards
size (which is not a reliable specific character in the genus owing to the
fact that few individuals reach the maximum dimensions they appear to
be capable of attaining) the difference between these two forms lies
mainly in outline, and this is not only a variable character in the softer
Lepadida, but also one liable to be altered by bad or prolonged preseryva-
tion. /

(2} Is D.sinuata distinef from the Japanese D.aymonini, Tesson? Sofar as
external characters go, I have examined intermediate specimens. |

(3) Is D. miilleri, Coker, distinet from D. lowei ? The two are certainly very
similar, but I have not seen either.

(4} Are Stebbing's D. hocki and D. antigue distinet from one another? The
external differences between them are certainly smaller than those which
separate the extreme forms of D. {ridens, a species belonging to the same
section of the genus. f

The following table shows the geographical distribution, bathymetrical rangre and
hosts of the Indian species of I[Jichelaspis, so far as these elements in their h.mlog}'
have been ascertained. It will be noted that all the species are parasitic, or ati least
commensal, in habits, but that the degree to which they are s® varies conmdeﬁth}
some attaching themselves to the exterior of their host, others penetrating mth;n its
gill-chamber.

An examination of the table shmevs that, with one exception, the Indian representa-
tives of the genus habitually #ffix themselves on settling down in life to the body of
some hard-shelled crustace
been found on the skin
found on crustacea j

sea-snakes.  As regards the species of Dichelaspis commonly
be seen that at least two have been found oceasionally on the
shells of echi and that one (D. warwickii) sometimes fixes itself to the shells of
living n scs, to the skin of sea-snakes and even to thatof fish. As regards the crus-
tacean hosts of the genus, there is abundant evidence that the majority of the bar-
nacles prefer a hard-shelled decapod but are not particular as to its family. Decapods
are of course by far the commonest crustaceans of a considerable size and with hard
shells ; it is noteworthy that I have not *}uud a single barnacle of any genus attached
to the carapace, limbs or gills of any of the soft-shelled prawns dredged by the ‘* Investi-
gator " or purchased in the Indian markets. Probably these decapods cast their skin

The one exception is D. grayii which, so far, has always

—
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too frequently for them to be suitable hosts. Apart from soft-shelled forms. D).
wariwickti apparently affects any decapod from shallow water or the surface of the sea
that it happens to meet at the critical moment in its existence at which the larva
must become sedentary. It is equally common on crabs like Doclea ovis that hug the
bottom, on crabs like Neplunus pelagicus that swim on the surface, and on lobsters
such as Pamwlirus fasciatus. D. angulata, D. sinuata, and perhaps to a less extent
£). eor, are also somewhat catholic in their tastes, but, so far as is known, only choose
decapod hosts and are usually found on pelagic species.  As thev are almost invariably
found in the gill-chamber of the crabs and lobsters they honour with their company,
it is improbable that hosts without gill-chambers attract them. D. batlvnomi, on the
other hand, has only been found on the pleopods and uropods of the largest of known
Isopods, viz., Bathynomus giganteus—a species with a hard shell and sometimes as
much as ten inches long. D. rhinoceros and D). stella have each been taken on one
occasion only. It is therefore impossible to say anything as regards their choice of
hosts with confidence ; both were found in the gill-chambers of bottom-haunting deca-
pods. The case of D. geryvonophila is very remarkable. It is apparently not uncom-
mon on the gills of a certain crab (Gervon guinguedens) frequently obtained from deep
water off the coast of New Jersey in North America. A single individual of an allied
crab (G. affinis) has been obtained in Indian seas, representing a species originally cap-
tured near the Azores. I have examined both this specimen and one of the American
species ; round the entrance to the gill-chamber of both I found the barnacle in large
numbers, the Indian examples agreeing so clczsel}-' with the American ones that it is
impossible even to regard them as representing a specialized local race. Dichelaspis
geryonophila, up to the present time, has, therefore, only been taken with crabs of the
genus Geryon, and with them only in the western part of the North Atlantic and in the
Laccadive Sea. .

As regards the position on or in the body of their host assumed by barnacles of
this genus, it is possib®e to divide them roughly into two categories, (1) those that
attach themselves to the external surface and (2) those that penetrate into the gill-
chamber. To some extent it may be said that the latter are more degenerate as re-
gards their shell than the former. In both respece, however—that is to say, both as
regards habit and as regards structure—there are int§gmediate stages. D. gravii
belongs to the first cgtegory, but in its transparent int&ument and minute valves
resembles those species which frequent the gill-chambers of cgs. D. grayii, however,
is the most thoroughly pelagic species of the genus as yet yn, and in many
groups of the animal kingdom a pelagic life is associated with rency and
softness of the tissues; Lepas fenwivalvata, in which the shape of the terguntagd scu-
tum, so far as it is ascertainable, remains typical of the genus Lepas, exemplifies this
fact by the transparency and lack of calcium of its shell. D.warwickii is generally
found on the external surface of its host, bgt on two occasions I have found small,
colourless specimens of the species in the gill-chamber. Few species vary more than
this one as regards the colour of the membrane of their capitulum and the degree to
which their valves are calcified. The examination of hundreds of specimens has
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convinced me that the darkest and hardest individuals are usually those which are
attached to crabs or lobsters from the bottom, but there are exceptions to this rule.
D. sinuate and D, angulata appear to be exclusively internal commensals.  Their valves
are more degenerate than those of any other species and their membrane iz as a rule
quite transparent. D, cor, which is usually less transparent and has rather less
degenerate valves, is most often an internal commensal also; but in one instance
I found large numbers of this species attached to the posterior limbs as well as the aills
of a crab. 1. bathynom is technically an external species, hut the pleopods of
Bathvitomus are well protected by the shell which overhangs them, so that the barnacles
have, so to speak, a roof over their heads. I have, however, also found a few examples
of the barnacle attached to the extremity of the uropods, a much more exposed
situation, and although 1), dathynomus exhibits considerable variation as regards the
extent of its valves, I have not been able to detect any difference in this respect
between the individuals attached to the uropeds and those fixed to the pleopods.
D. tridens, a form allied to D. bathynomi and like it belonging to the section of
the genus in which the valves are least degenerate, is found most commonly on the
mouth parts of its host or round the external margin of the entrance to the gill-
chamber. It also occurs not uncommonly on the gills.  All the external specimens of
this species I have examined have had the valves more opaque than those of specimens
from the gills; but I cannot correlate the relative extent of the valves and membrane
on the surface of the capitulum with any variation in habit. D. gervonophila is found
both in the gill-chamber and at its external opening, clustering round the aperture
at the base of the chele.

It is not uncommon to find more than one species on the same host. For example,
D. tridens and D. warwickii are frequently found together, while I have discovered
D. angulata and D. sinuata on the gills of the same crab on more than one occasion.

As regards the geographical distribution of the Indian species of Dichelaspis
little of a definite nature can be said with confidence, for fe\? specimens of most of
them have as vet been reported by students of the Cirripedes in other countries.
When the internal as well as the external characters of their decapod hosts are
investizated, there can be little dowbt that many specimens of the internal forms will
Almost every marine crab sold for food in the markets
of Bengal harbours D. cor g D. angulata in its gill-chamber, and there is no reason to
think that Bengali craj#fare peculiar in this respect. Unfortunately, in these days
of intense specializgg®n, the student of the decapods frequently takes no interest in

be found to exist in museun

never been recorded in their reports.

However this mav be, one point is clear as regards the Indian species, viz.,
that a large proportion of them have g considerable range in the northern part of
the Indian Ocean, sometimes extending into the Pacific. D. warwickii, by far the
most abundant shallow-water external form in the Bay of Bengal, extends from the
Persian Gulf to the China Sea; D. sinuata, a common species in the gill-chamber of
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shallow-water crabs, from the Gulf of Suez to Java, perhaps to Japan; D. cor, also
common, from the Ilast Coast of Africa to Java and Sumatra; D. angulata from the
Persian Gulf to Java ; D). tridens from the Bay of Bengal to the Philippines. The only
Indian species as vet reported from the Atlantic is a deep-sea form, namely, D. gery-
onophila ; but the shallow-water species D). sinnata is closely allied to D. lowel from
Madeira and D). muilieri from the Atlantic Coast of North America, if it is not actually
identical with them, while D). rliineceros is probably the Oriental representative of the
North American D. forrestit. D). bathviomi and D. stella have as vet only been found
in Indian seas, the latter on one ocecasion, the former in several rather widely separated
localities : the host of D, bathynomi, Ballivnomus giganteus, also occurs in the Carib-
bean Sea, but there is no evidence that the barnacle accompanies it in its American
habitat.

As recards the vertical range of the species of this genus it is clear that they
may be divided roughly into two sections, one only occurring at considerable depths
(about 100 fathoms and over), the other only in shallow water and on the surface:
but there are several exceptions to this rule; nor does it appear to be possible in
most instances to make a distinction between pelagic and littoral forms. Tew species
have been taken at a greater depth than zoo fathoms. In Indian seas D. bathynomi
ranges from 180 to about 500 fathoms, while D. geryonopiila (which has been taken at
still greater depths in the Atlantic) has been obtained by the *“ Investigator’’ from a
depth of between 200 and 300 fathoms in the neighbourhood of the Laccadive Islands.
Probably these two forms do not occur at a depth of much less than 200 fathoms.
D. tridens and D. sinuaia, however, extend from the littoral zone to a depth
approaching or greater than 100 fathoms; D. sfella was taken at one of 180 fathoms
and D. rhinoceros between 60 and 1oo fathoms. The remaining species appear to be
confined to shallow water and to the surface.

In his recent account of the Pedunculate Cirripedes of the “ Siboga '’ Expedition
Hoek notes that the enly deep-sea species (D. welleri) taken by that expedition is the
largest species of the genus known, having a capitulum about 12 mm. in greatest
length. I have, however, examined several specimens of ). warwickii with a capi-
tulum about 10 mm. long and one with it over 11_gun. long, while the smallest species
of the genus with which I am acquainted are D. qella and D. rhinoceros, both
from considerable depths. There can be no doubt, Werefore, that the deep-sea
species are not always larger than those from shallow wate but there is undoubtedly
some connection between the size hoth of individuals and of sPges and their habitat ;
those species found within the confined space of the gill-chamber ecapod are, for
instance, always small. Even in the case of external species, however, w rare for
individuals to attain their full dimensions, probably because their host getSrid of
them periodically by casting its skin; the great majority of the specimens of D. war-
wickii T have examined have been less than 5 mn. long.

The influence which the species of D®claspis exert on their hosts, if they
exert any influence at all, is a point worth considering but still in need of investi-
gation. Unfortunately the only species of the genus I have seen alive are D. angulata,
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D. warwickii and D. gravii, all of which live for a considerable time after their host
has been removed from the water. There is no evidence that even the internal
species are detrimental to any appreciable extent to the crustacean in whose gill-
chamber they live. Possibly they may even be to some slight extent beneficial in
aiding respiration by the movements of their cirri and by eliminating organisms
which, if not actually the producers of disease, would be out of place in the breathing
apparatus of any animal; for their alimentary canal is usually erammed with diatoms,
foraminifera and other protophyta and protozoa. The weight of the large numbers
of external barnacles, mostly belonging to this genus, which some comparatively
small decapods have to bear must be a strain upon them, and pelagic species such as
those of Nepfunus must be somewhat hampered in swimming by the tassel-like
masses of D. warwickii adhering to their swimming legs and to the sides of their
carapace. I have seen miore than Goo specimens of D. gravii attached to a single
snake, and the number of individuals of D. warwickii attached to a single crab is
often almost as great. It is probable, however, that soon after the barnacles have
attained such numbers the crab or lobster or snake casts it skin, for when such
masses are present they obviously include baruacles of several generations and only
a few are of full size. In the case of bottom-haunting crabs, moreover, it is by no
means improbable that the barnacles aid them in concealing themselves. In the
Colombo Museum there is a specimen of Dorippe dorsipes in which the whole of the
posterior part of the carapace and the base of the posterior limbs are concealed by
the masses of D. warwickii which cluster upon them. It is well known that the
crabs of this genus frequently bear upon their back, by means of limbs apparently
modified for the purpose, a gastropod operculum or some similar object to which an
actinian is attached. In the case of the Colombo specimen the barnacles completely
take the place of this peculiar !_JLILL]LI' and the crab would have probably found it
inpossible to hold any thin ui)]ELt i the usual position, had there been any necessity
for it to do so. s

For these reasons it is impossible to class the species of Dichelaspis as actual
parasites.

-
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Distribution, efc., of Indian species of Dichelaspis.

Name of Species.

Dichelaspis  tridens  (Aurivil-
lius).
sSvin D, occlusa, Lanchester,

Dichelaspis bathynoms, Annan-
dale,

Lichelaspis warneickiy (Gray).!
Syn. D). equina, Lanchester,

Dichelaspis erayit, Darwi
Svn. D, peliucida, Da

| Localities.

| Pacieic Oceaxs ; Philippioes (A wrivilfius).
I GuLr or S1am @ Kelantan and Trengannu,
Malay Peninsula (Lanchester).

STRAITS OF !-[.-u..f.c::.-;: N. Sumatra {‘Elr!h‘|
Kampen). I
Bay or Brxcal: Balasore Bay, Orissa

coast,

Bay or Bexcan: Off Cevlon; off Pegu.
Arapray Sea: Lat. 15 55 N., Long. 52"
38 K.

CHINA SEA (Darwin).

MALAY ARCHIPELAGO @ Borneo [ﬂn’?'h"li.u,i
Anrtvilfinst: JTava, Sumatra (van Kam- |
penl.

GuLy orgstas: Trengannu or Kelantan,
Malay Pdninsula (Lanchesier).

Bav or BeExGaL: Orissasladras, Ceylon, |
Chittagong, Arakan, Estuary of Ganges,
Apazg® SEA : Laccadives or Maldives (Bor-

inele); N, end of Persian Gulf.

InDrax Oceax (Darwing,
Bavy oF BENGAL : Mergui, Arakan, Anda. |
mans, Cevlon, Madras, Onssa.
| AraBras Sea: Travancore coast.

DIECAPOD

[s0pon

DECAPOD

Haosts,

CRUSTACEA
parts of Thenns orientalis ; gills
of Callapa exanthemalosa ; base
of chelie and entrance to gill-
chambers of Xaatho scalerrisius ;
on Macrophthalmns  tomentosus
{Awriillsns).

CHUSTACEAN :
of Batlvawemus piganians.

CRUSTACEA ;
parts, limhs and carapace of
Thenws orienlalts, Panulirus spp.,
Doclea  owvis, Doclen japonica,
Docfea hybrida, Egeria spp., Ar-
canta  seplemspinosa, Neplunus
gladialor, N. pelagicus, Gondosonia
spn., Dorippe dorsipes, ete,

Morrusca : Liviog shell of Murex

sp.. and of ** mussels.”’

| REPTILIA @ Skin of Hydrus pladurus,
| F1sH :

Back of Serramus lancco-

falus.

Reptitia (Ophidia) : Hydries pla-

fers, Distira robusia, 1), vipering,
Hydrophis spivalis, H. gracilis, H,
fasciatus, Enlydring valakadsen.

Bathymetric Range,

Mouth Littoral zone ; between g1 and 112

fathoms.

Pleopods 195 fathoms ; between 225 and 504

fathoms; 585 fathoms,

Mouth ' Littoral zone, probably not extend-

ing below 40 fathoms; pelagic,

Pelagic,

L I have recently found small specimens of this species attached to a living Autipatharian dredged from a depth of between 24 apd 30 fathoms off the Madras

coast.— Jume 2188, 1909,
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Distribudion, ete., of Indian species of Dichelaspis—coneld.

Name of SpcWes. Loealities.

Lhchelaspis pervonophila
bry.

Pils- | N. Arrastic : Martha's Vinevard, off New
Jersey, M. Americi.
Arapran SEa: Near Laccadive Tslands,

Dichelaspis rhinoceros, sp, novQPAY 0oF BENGAL,

Dichelaspis stnuata, Aurivillins
Svn. D, fr:'g:ffm.:r, Aurivillius,
o DL wvasllanti, Gruvel,

Dichelasprs stella, sp. nov,

RED SEaA @ Suez (Gruvet).

Persian Gur: N, end (Rlovd).

Bav orF REM;.-\.T,: Andamans.

Maray frcmirEraco: Java (Awrdvilfius) ; |
Sumatra (van Kantpen).

Bay or BENGAL.

E. Arrica : Port Natal (Awrivillins); Obok,
Dijibouti, French Somaliland {Gruwel).
Prrsiax GuLr : Muoscat (Grivel).
| Aranrax Sea: Karachi. .
| Bay oF BExcAL: Mouth of River Hughli; |
Salt Lakes, near Calcutta; Balasore Bay, |
Orissa coast ; Rangoon River, Pegu; Pon-
dicherry (Gruvel).
MALAY ARCHIPELAGH :
- | Sumatra (Gruvel).

I |
Dichelaspis angwlata, Aurivil- | Bav oF BEwcAL : Orissa coast.
lius. ! Arap1ax SgA: Bombay (Tms).
Svn. D. aperta, Aurivillius. | PErstax Gorr : N.end (Lloyd).
D. cuneata, Aurivillius. | MALay ARCHIPELAGO: Java (A wrivillins) ;

Drichelaspis cor, Aurivillius.
Sy D, maindroni, Gravel,
D coutieriz, Gruvel.

LR

Java (Aurtvillins); I

iy >
. D. bullata, Aurivillius. | Sumatra (van Kampen).
D. {ransversa, Annan-
dale. | [

DECAPOD

go1

Hosts. Bathymetric Range.

DEcAron CRUSTACEA : Geryon quin- 435—1,043 fathoms (Pilsbry); 328
guicdens (N, America)t Geryon | fathoms (X. America); bt:twqen
affinis (Lacendive Sea). 2z4 and 284" fathoms (Laccadive

Sea).

Drcapon  Crusracka: Gills of | Go—rtoo fathoms.
Encephaloides armstrongidi,

Decaron Crustaces @ Famidires | Littoral and pelagic ; once between
spp., Neplunus pelugicns (alwavs | 130 and 250 fathoms.

in gill.chambers), Echinoplax

pungens (zills).

Crustacea: Homola 180 fathoms.

megalops (zills).

Decaron Crustacea: Gills of Estuarine. ? Pelagic.
Panulirns sp. (Gruvel) and of
Sevlla serrafa.

WHASH wpipup 2y fo sa0ua i

DecapnDd  CrusTAcEA : Gills of | Tittoral and pelagic.
Panulirus spp., Neplunus pela-

sicus, N. sanguinolenfus, Conio- 4

soma crucifer.

11 “10A ]
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Dichelaspis tridens (Aurivillius).

Peecilasma tridens, Awrioillins, ** Studien tiber Cirripeden,”’ Kongl. Sv. Vel A kad.

Handl., xxvi, No. 7, p. 14, pl. i, fig. 13; pl wi, fig. 12 pl. viii, figs. 13, 29
Dichelaspis occlusa, Lanchester, ** Crustacea of the * Skeat Expedition,” "' Proc.

Zool. Soc. Lond., 1902 (ii), p. 373, pl. xxxv, figs. 6—06¢.

Carrrurun laterally compressed, oval, produced into a more or less distinet
rounded projection in front of the tergum. Valves well developed, caleified, more
or less opaque. Carina broadly, regularly curved, expanded at the base into a well-
developed transverse disk, somewhat concave externally in this region, with a broad,
flat, inferior margin, which is co-terminous with the lateral surface above; a low
dorsal ridge generally running the whole length of the valve; the apex situated at
a point about half the distance between the carinal angle and the umbo of the
tergum, from the carinal margin of which the carina is often by no means widely
separated. Tergwm irregularly triangular, with two distinct excavations on its
scutal margin ; its breadth more than twice its greatest height ; the umbo sitnated
on or near the margin of the capitulum; the occludent margin irregularly curved,
diverging from the edge of the capitulum, with which it is in contact only at the
umbo. Scutum consisting of two segments, both approximating to the tergum above;
the occludent segment sickle-shaped, with the tip at the base and the upper extrem-
ity pointed or truncated, extending considerably above the highest point of the
tergal margin of the carinal segment; the carinal segment approximating closely to
the occludent, with which it is sometimes in contact above, sometimes almost
quadrangular, narrowly separated from the carina behind and almost in contact with
the tergum above, sometimes separated from the tergum and carina by a consider-
able extent of membrane and nearly triangular, fhe tergal margin sinuate, the
carinal almost straight.

PEDUNCLE as a Mule short and stout, sometimes long and moderately slender,
ringed or smooth, covered with minute chitinous points, which often give it a deep
vellow colour.

CirRI, etc.—First cirrus short and slendergthe two branches subequal, each
with six joints. The three distal joints of each bearing at their distal extremity a
complete circle of long, stout bristles, the third joint Ygom the base a similar but
incomplete circle; a fringe of similar bristles on the distaNgalf of the anterior edge
of the fifth and sixth joints and the distal quarter of the ¢ ior edge of fourth
joint: the fringe on the posterior edge of both branches consis of fine hairs.
The remaining cirri slender and rather short, very widely separated from rat pair,
each joint bearing, on its anterior edge, a double fringe of long, closely-set hai™, and
a bunch of rather stouter hairs at the tip of the joint behind. Anal appendages
somewhat variable in length, usually reaching the tip of the pedicel of the sixth cirrus,
bearing a pencil of long hairs at the tip and on the distal half or third of the posterior
edge. Penis long and tapering, minutely and regularly ringed, with a few short,
scattered hairs, chiefly on the dorsal surface, and a bunch of longer hairs at the tip.
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MOUTH PARTS.— Outer maxille very broad, almost quadrangular, with a fringe of
hairs at the extremity. Palp broadly conical, with a few fine hairs on the dorsal edge
and a bunch of stouter ones at the tip. Maexifla with a shallow and narrow incisure
on its free edge, bearing externally to the incisure three stout spines, of which the
outermost is the stoutest: at the base and on the inner edge of the incisure several
bristles, and internally to it about ten to twelve spines of different lengths, the first
or second and the last being the stoutest; the ventral edge fringed with fine hairs.
Mandibles normally with five teeth, the two innermost of which (inner angle) are
close together, while the outermost, which is much stouter than the others, is widely
:-:Epztl'ntﬂ:(l from them: the two innermost teeth covered with fine, short hairs.
Labrum feebly bullate, apparently without chitinous teeth.

The anatomy of this species closely resembles that of Pecilasma minutum in
several respects, but differs in others, notably as regards the maxille. The
carina resembles that of P. excevatum and P, dubivm. My description is not so
different from Lanchester's as it might seem to be on casual inspection, but, having
exaniined a large number of specimens from different hosts and different localities,
I have been able to note a considerable amount of variation, especially as regards
the development of the valves. Lanchester, in dealing with the mouth parts, has
obviously called that end of the free edge I have called inner, outer, and wvice versd.
The whole of the free edge internal to the incisure is on a higher level than the base
of the incisure, which is verv shallow, but also than the base of the three stout spines
external to it. These spines are a feature common to a good many species both of,
Pecilasma and of Dichelaspis, the two inner ones being parallel to one another--not
arranged in a linear series.

At first, when dealing with the specimens of this species, I thought that they
represented two distinet species or varieties; but, with the whole series before me,
including a number from Sumatra which Dr. van Kampen has been kind enough to
send me, I find it impossible to discover a definite break at®any point. The two
individuals figured represent the extreme forms that the species assumes, while the
one figured by Lanchester was intermediate in some points. The exact outline of
the capitulum is a variable chara™er, and so is the appearance of the valves, which
are translucent in some spefimens and opaque in others. A common feature is a
white vertical bar, often v indistinet, on the ecapitulum near the upper part of the
occludent margin.

Aurivillius's

asma (ridens was evidently a young example of the species.
The lengt e peduncle is a variable character, although I have only seen it
quite sgs®ng in one specimen as it appears to have been in the type of P.{ridens.
Aurivillius says that the mandible has no incisure, but in my specimens the incisure
is often so shallow that it may very easilv be overlooked. I hesitated, however,
to sink Lanchester’s name as a syggnym without seeing specimens from the
Philippines, until I found a young specimen from the Orissa coast agreeing in every

respect with Aurivillius's figures and accompanied by others resembling those of
I.anchester.
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D. tridens is apparently not uncommon in the seas of Sumatra aud the Malay
Peninsula, but it is not very often met with in Indian seas. It appears to prefer as
hosts crustacea such as Thenus orfentalis which habitually live in rather shallow
water but are also found at a depth of between 100 and 200 fathoms.  As a rule it
clusters on the mouth parts of its host and round the entrance io the gill-chambers
or the base of the chele. Occasionally, however, it also adheres to the gills them-
selves and the membrane that covers them above,

Like most species of its habits, D. fridens is small. In large adults containing
eggs the capitulum measures about 35 =25 mm., and the peduncle is usually
shorter than the capitulum. As a rule young individuals have the capitulum rela-
tively narrower and the peduncle longer and more slender. I have found eggs,
however, in the shells of individuals which had these characters. The peduncle varies
considerably in length even in the larger specimens, and is smooth in some, annulated
in others; the development of the chitinous points with which it is beset is also a
variable character; for in some large individuals they are minute, colourless and
almost invisible, while in others they are much larger and have a deep yellow colour.

Dichelaspis bathynomi, Annandale.

D. bathynomi, dnnandale, Ann. Mag. Nat. Hist. (7), vol. xviii, p. 45 (1906);
lllustr. Zool. ** Investigator,” Crust. Ent., pl. v, fig. 1.

CAPITULUM regularly and somewhat narrowly ovoid, pointed above, rounded at
the base, compressed, covered by the valves to a variable extent : the outlines of the
five primitive valves and their lines of growth always distinct; the calcified valves
more or less hyaline, with an opaque area at the umbo. Dorsum large, subtriangular :
its umbo situated close to the carinal margin of the®capitulum, its superior margin
more or less curved and forming a continuous line with the carinal margin; rostral
and carinal angles 51(21:1'(;‘; the scutal margin almost straight or excavated to corres-
pond with the tip of the occludent segment of the scutum. Scufum in two segments,
which diverge above to a variable extent ; the occludent segment rounded or truncate
at the apex (at which point it is in contact wiff the dorsum), pointed at the base,
regularly arched; carinal segment variable in outline and extent, subtriangular or
triangular, not reaching so high above as the occludentgegment. Carina rather
short, of variable lateral width, with more or less defined latMgl ridges, expanding at
the base into a transverse disk, which is much smaller than tha o the carina of D.
tridens.

PEDUNCLE fairly slender, cylindrical, of variable length, covered wi
chitinous tubercles which vary in size and colour.

Cirri, ete.—First pair of cirri somewhat widely separated from second, re-
sembling those of D. fridens, to which thegpecies is closely related as regards its
anatomy generally. Anal appendages uniarticulate, rather slender, bluntly pointed,
bearing a short fringe of long bristles on the posterior margin of the extremity only.
Penis of variable length, slender, pointed, covered with closely set rings of minute




110 Memoirs of the Indian Musewm. [Vor, 11,

chitinous teeth and bearing a bunch of soft, delicate processes at the tip; one of
these processes sometimes longer than the others.

MOUTH PARTS.—Labrum bullate, bearing a row of small conical teeth, which
increase gradually in size from within outwards; at the outermost rim of the cirele
the row is double for about five teeth. Palpi short, conical, bearing long hairs on
the dorsal surface. Maxilla with a deep and rather narrow excavation, the inner
edge of which bears two or three stout hairs; three very long and stout external
bristles, one of which 15 almost a tooth ; the inner bristles short and fine, generally
subequal.  Mandible with five teeth ; its inner arm narrow and elongated.

In large specimens the length of the capitulum is from 6 to 8§ mm.

Two varieties of this very variable species may be distinguished as follows.
Intermediate forms occur, however, although the gradation is slightly abrupt :

Var. I (typical form)—

Carmal margin of the scutum widely separated from the carina, towards
which it is concave. Carina laterally narrow.

Var. 11 (perfidiosa, nov.)—

Carinal margin of scutum in contact with the carina for a considerable part

of its length, convex towards the carina, Carina much broader laterally
than in the typical form.

I was at first inclined to regard these two forms as distinct species, although they
were found together; but on comparing adult specimens of both I became convinced
that they were only varieties. There does not seem to be any constant anatomi-
cal difference between them, although both are verv variable as regards the cirri,
penis, ete.

Dichelasprs bathynomi has enly been found in association with the deep-sea
Isopod Bathynomus giganleus, on the pleopods of which it is always, so far as my expe-
rience goes, abundant. There are large numbers of Decapod crustacea in the Museum
collections from the same parts of the Bay of Bengal and the Arabian Sea as those
in which Bathynomits has been taken, but I have been unable to find on them asingle
example of D. bathynom:. -

Dichelaspis warwickii (Gray).

D. warwickii, Darugf, Mon. Cirr., Lep., p. 120, pl. i, figs. 6, ba, 6b; C. W.
Aurivillius g Stud. . Cirr.)" Kongl. Sv. Vet. Akad. Handl., xxvi, No. 7,
P. L viii, figs. 26, 27.

na, Lanchester, Proc. Zool. Soc. Lond., 1902 (ii), p. 385, pl. xxxv, figs.
7, 7a—d ; Annandale, in Herdman's Pearl Ovyster Fisheries (Roy. Soc.),
part v, p. 139, Ag. 2; Ilustr. Zool. ** Investigator,)’ Crust. Ent., pl. v,
figs. 4—0.

D.

&
Caprrvrum irregularly ovoid, the occludent margin being nearly straight and ver-
tical, the carinal margin broadly arched ; the apex rounded or bluntly pointed ; the
membrane translucent or opaque, often very thick, white or orange-colour, occasionally



1909. | N. ANNANDALE : The Indian Cirripedia Pedunculata. IIT

deep purple in very large specimens, often with the outlines of the five primitive
valves well marked upon it; the calcified valves covering about half the surface but
widely separated from one another, more or less fully caleified, translucent or opaque,
Tergim shaped like an axe or a horse’s head and neck, the handle of the axe (or neck
of the horse) stout, slanting downwards towards the scutal margin of the carina,
which it does not nearly reach ; a considerable vertical depression usnally present on
the anterior part of the valve. Caring extending upwards far above the carinal angle
of the tergum, usually rather broad, with a broad irregular dorsal ridge on the basal
third or quarter, split transversely into two plates (the upper of which is devoid of a
special centre of caleification) through this ridge; the basal branch well-developed,
running parallel to and below the basal margin of the scutum, deeply buried, ter-
minating in a large, broad, oval, flat transverse disk, the lateral margins of which
usually bear conspicuous ridges ; the edge of the disk more or less notched and irre-
gular, as the whole margin of the lower part of the valve also frequently is. Scufum
with two branches or segments, the separation being incomplete m some spect-
mens ; the occludent margin nearly straight, cone-shaped, slanting outwards from
above, its apex separated from the scutal margin of the tergum but corresponding
with the deep excavation therein; carinal segment much shorter than the occludent
subtriangular, the upper angle usually being rounded and the carinal margin more or
less concave.

PEDUNCLE cylindrical or compressed, usually smooth, tapering towards the base,
moderately stout, naked or with minute chitinous points.

Cirr, etc.—First pair of cirri, in the natural position, not [ar removed from
second, but remote if the animal be stretched out, from } to £ as long; the anterior
ramus slightly shorter than the posterior, but of the same width ; each ramus with six
distinet joints, which are subrectangular towards ffie base and oval near the apex ;
each joint well encircled by bristles. Second cirrus with the anterior ramus shightly
shorter than the po®erior, its bristles (as those of the cirri posterior to it) well
developed but more slender than those on the first cirrus; the anterior margin of the
segments distinctly convex, while in the third to sixth cirri it is almost straight, pro-
jecting outwards at the apex of the segment andglanting in towards the base. The
cirri as a whole rather feebly curved. Anal appendages slender, rounded at the tip
(which usually bears a bunch of long hairs), very variable.in length, curving outwards
from the base. Penis of moderate length, rather slender, tMering, covered with scat-
tered hairs and more or less distinetly annulated, bearing at tfaglip a bunch of less
sparse hairs and a delicate process, which is apparently retractile.

MouTu PARTS.—Labrim bullate, with a row of comparatively large t Palp
short and stout, with long hairs at the tip. Mandible with four or five teet™s the
fifth being small and blunt when present. Mavilla with a deep incisure, closely
resembling the maxilla of D. balhvnomi.

The capitulum occasionally reaches a length of at least 11°5 mm.

This is another variable species, probably recognized as such only owing to the
fact that large numbers of specimens have been examined. It is by far the commonest
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Pedunculate (except perhaps Lepas anserifera) in the shallow parts of the Indian seas,
and hundreds of specimens have passed through my hands; there are certainly at least
1,000 in the Museum collection.  Curiously enough, the one character I find constant
has caused confusion as regards the species, iz, the separation of the carina into two
parts by a transverse fissure near the base. Neither Gray nor Darwin recorded this
character, which is by no means clear in shrunken specimens ; but Aurivillius noted it
in specimens from the China Sea as well as from the Malay Archipelago. Dr. W. T
Calman of the British Museum has kindly sent me the following note :—** All our speci-
mens labelled Dichelaspis warwickii have the carina divided horizontally as in the
specimens of D, eguing which vou send. They are unfortunately far from numerous
and thev do not appear to include Grayv’s types (unless these are among some old
specimens of which the localities have been lost), but they do include one tablet with
half a dozen dry specimens labelled D. warwickit, var. in Darwin’s handwriting.”’
The transverse fission of the carina is a varietal character in Dichelaspis gervonophila,
and it is of course possible that a race or variety of D. warwickii may occur in which
it is absent. If this be so, this race or variety would be the typical form, while the
common Indian form would become ‘“ subsp.’’ or *“ var equina."

Dichelaspis gervonophila (Pilsbry).

Octolasmis gervonophila, Pilsbry, Bull. U. S. Nat. Museum, No. 6o, p. 94, figs.
32a, b (1607 ).

Caprrvrum ovoid or triangular, variable in relative transverse diameter, laterally
compressed, bearing five widely separated valves and usually marked on the surface
with fine serrated ridges representing more or less completely the five primitive valves
and their lines of growth. Megibrane more or less opaque, colourless or tinged with
orange. Carina forked at the base, the length of the basal branches being variable ;
the vertical branch moderately broad, often of irregular outlie, reaching above the
level of the base of the tergum ; dorsal surface with a rounded ridge on the lower part,
inner surface with a deep pit near the base. Tergum small, irregularly saddle-shaped,
often having the outline of a bisd's head with the beak pointing to the aperture.
Secutum consisting of two branches or segments sloping towards one another ; the lower
branch triangular, shorter and usually broader than the upper, which is sharply
pointed above and diregt€d towards the concavity in the tergum, from which it is often
widely separated. _

PEDUNG
above g

, often longer than the capitulum, broader at the base than
ularly annulated.

RRI, ete. —First cirrus slender and rather short, its anterior ramus similar to
the posterior one but shorter by about half the length of the distal joint of the latter ;
the distal joint of each ramus hearin& near its tip a circle of stiff, sharply pointed
spines and terminating in a bunch of fine hairs: all the joints densely fringed anter-
jorly. Other cirri widely separated from the first, rather short, slender, pointed,
densely fringed. . Anal appendages not quite reaching the junction of the two branches
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of the sixth cirri, slender, slightly spatulate, rounded at the tip, which bears a pencil
of stout hairs, some of which are cousiderably longer than the appendage itself : the
upper third of the posterior edge bearing similar hairs.  Penis slender, abruptly
pointed at the tip, moderately long, clothed with closely set rings of minute spines
and bearing a {ew scattered hairs.

MouTH PARTS.—Labrim hroad, bearing a row of short, rather stout teeth.
Palpi short, slender, hearing a pencil of long hairs at the tip.  Owler maxille broadly
aoval, densely fringed. Maxille with a hroad, rather shallow, pointed incisure near the
outer edge, which is armed with a long, slender spine ; hetween this and the incisure
two or three more slender spines of varving length ; a long slender spine immediately
on the other side of the incisure followed by several others (usually six) of varving
lengths ; the inner edge of the appendage irregularly serrated and bearing a [ringe
of fine hairs. Mandibles bearing five teeth, the outermost of which is by far the
largest and is separated widely from the rest ; the fourth tooth short and often blunt,
the fifth slender and rather long ; the four inner teeth and the part of the appendage
adjacent to them clothed with minute spines; the inner edge of the appendage hear-
ing a fringe of fine hairs.

I have examined some twenty specimens of this species from the entrance to the
gill-chambers of two deep-sea crabs.

Spectmens.

2681 (ill-chambers of Geryon affinis. Stat. 248 (Lat. 8° 37" N., Long. 75° 37" 30"
I5., Laccadive Sea), between 224 and 284 fathoms. (5.5. ** Investigator.'")

5835 Gill-chambers of Gervon quinguedens. *° Martha’s Vineyard '’ (off coast of
New Jersey, U. S. A.), 328 fathoms. (Smithsonian Institution.)

- L]
Remarks—

This species is vatiable as regards the exact form of its valves, the colour of the
membrane, the relative lengths of the capitulum and peduncle, and the proportions of
the latter. The lower branch of the scutwm is sometimes broadly triangular, occa-
sionally almost linear, the outline of the tergum ggifers greatly in different individuals
and the carina sometimes ends practically at its lowest point and is sometimes pro-
duced into horizontal branches, which may underly the extremity of the basal
branches of the scutum. The specimens from Gervon quinguedens have a deep orange
colour and are very opaque, while those from G. affinis are co ¢ss and much more
translucent. In all, the valves are yellowish and apparently contain e proportion
of chitin. Speaking generally, I may say that both the peduncle and th¢
are more slender in older than in voung individuals, in which the former is ofte
what narrowly oval, while in older (or at any rate larger) examples it is broadly trian-
gular. Even the narrow, oval individuals however, often bear ova. Thereis one
character shown by some individuals among those from Gervon gquinguedens (viz.,
the transverse fission of the carina) which seems to justify them being considered a
distinct variety, for which the name var. fissicarinag is proposed.
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The above description and notes were drawn up before I realized that I was deal-
ing with specimens both from the Atlantic and from the Indian Ocean, or that the
species had already been described ; for it was only on looking up the localities of the
crabs in the Museum register and referring to Pilsbry’s paper on the Cirripedes of the
7. 5. National Museum that I discovered these facts. On doing so I re-examined the
specimens with the greatest care, to see whether I had overlooked any difference
between the two races, and also dissected two more specimens from each lot with the
same end in view. One character made it easy to distinguish the individuals found
on the American crab (Gervon quiguedens) from those on its Indian ally . affinis,
namely, their colour; for the former were tinged with orange, the latter white. In
itself this is not an important matter, for if two lots of specimens of the common
oriental species Dichelaspis warwickit from different crabs from the same locality be
examined, they will often be found to differ in colour. The appendages, penis and
mouth parts of the two lots of specimens of D. gervonophila agree closely. 1 cannot,
therefore, separate the one from the other.

The occurrence of any species of the genus on allied species of crabs so widely
separated in habitat is an extremely interesting fact, and, so far as I am aware, as yet
one without parallel. The American specimens in this Museum are from the same
locality as those on which the species was founded. Regarding it its author says,
It is an abundant species, only known from the gill cavity of the crab Geryon
quinguedens, and taken only in a rather small area off the continental slope east of
New Jersey, in 435 to 1,043 fathoms.” So far as I am aware, only one specimen of
Geryon affinis is known from Indian seas,' and I am pretty sure that this is the only
crab in our collection to which the barnacle is attached.

D#helaspis gravir, Darwin.

D. grayii, Darwin, Mon. Cirr., Lep., p. 123, pl. ii, fig. 9 (1§51).

D). pellucida, Darwin, op. cit., p. 125, pl. i, fig. 7; Hock, Journ. Linn. Soc.
London, xxi (Anderson’s ' Fauna of Mergui”), p. 154, pl. xiii (138¢g)
Annandale in Herdman's _Report on the Cevlon Pearl Fisheries (Roy. Soc.,
London), pt. v, p. 140, f8s. 1, 1a, 1b (1900) ; [llustr. Zool. ** Investigator,”
Crust. Ent., pl. iv, figs. 2, 3 (1908).

All the tissues very transparent ®; no cuticular plates or spines on the surface.

Caritvnum bog#et-shaped, compressed ; the carinal margin irregularly curved,

the basal h ng much more boldly arched than the upper half; the occludent
margi uous. Five narrow, widely separated valves, which vary considerably as

! This crab was originally taken by the ** Hirondelle "' Expedition off the Azores and was described by
Milne Edwards and Bouvier in their account of the Decapod crustacea of that expedition. Thanks to the
kindness of Prof. Bouvier and H. 8. H. the I'ce of Monaco, T have been able to examine barnacles
attached to Atlantic specimens. They were all specimens of Pacilasua kempferi subsp. auwrantia,

* In life they have a pale vinous tint, which varies in intensity in individuals living in the same snake
and disappears very rapidly on spirit or formalin.
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regards the amount of calcium salts they contain, present in the typical form. Carina
linear, arched (often irregularly), elbowed at the base but not forked, the basal branch
running parallel to and some little distance below the basal branch of the scutum.
Sewtum consisting of two narrow branches which meet one another practically
at a right angle; the vertical branch broader and longer than the basal one, diverging
somewhat from the occludent margin of the capitulum above, pointed apically.  Ter-
gt shaped like an axe with a somewhat slender handle, somewhat variable in exact
outline, very widely separated from the carina.

PEDUNCLE as a rule longer than the eapitulum, evlindrical, slender, very soft.

CirgI, ete.—Cirri rather short, not strongly curved ; pedicels long, in the second
pair equalling about one-fourth the length of the rami, which are practically equal.
The posterior cirri armed with a double row of moderately strong bristles down the
anterior margin and with small bunches of delicate, short hairsat the distal end of the
last four or five joints posteriorly. First cirrus with the two rami subequal; the distal
joint in each bearing two circles of stout bristles and all the other joints bearing several
somewhat irregular circles of similar but slighter bristles. Anal appendages very long
and slender, one-third to half as long as the sixth cirri, without joints or with five or
six more or less perfectly differentiated, ending in a bunch of short hairs of different
lengths and with a few scattered hairs on the posterior margin. Penis short and stout,
minutely ringed with circles of very minute chitinous processes, pointed, somewhat
curved at the tip, bearing scattered hairs all over and sometimes a long flagellum on
the dorsal surface.

MourTH PARTS.— Labrum more or less bullate, armed above with a row of fine,
minutely pointed teeth. Palpi blunt, sparsely hairy. Oufer maxilla broadly and
regularly oval (except as regards the base), covered with scattered hairs externally.
Maxilla deeply excavated ; three long stout bristles external to the excavation ;
the edge internal to it somewhat sinuous, bearing several short stout bristles and
some smaller ones of different sizes ; a single slender bristle as a rule present at the
base of the excavation ; the body of the mandible covered with

short hairs, most of which are arranged in pairs transversely. et
Mandible narrow, with five teeth ; the innermostgrery small and =
close to the fourth; the base of the large outer tooth bearing a “‘..' ;
few scattered hairs; the inner arm, which bears the four inner \

teeth, covered with hairs arranged as on the maxilla. N, /

Large specimens measure about 5 mm. in capitular length.

Var. pernuda, nov.

Valves completely or almost absent ; no trace of the tergum;
the scutum, if present, represented only by the vertical branch,
which is devoid of calcareous salts and bawgy even chitinized ; \
the carina .ah:“:ent. The .or:gma! five valves of j:hr: I_fepa.dldaz are 6. B Didelaatis
sometimes represented in outline on the capitulum with their gayiivar, permuda, » 8.
lines of growth.
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Dichelaspis grayii is common on the sea-snakes of Indian seas and I have been
able to examine over So0 specimens in all, This series exhibits every gradation
between the typical form and I2. pellucida, of which Darwin said, ** I should not be
much surprised if the present form were to turn out to be a mere variety ' [ol D.
grayit].

The variety described above as var. pernuda is, however, a most remarkable
form. 1 have found it in considerable numbers on three sca-snakes from different
localities, always by itself so far as other cirripedes were concerned. A careful
comparison of cirri, mouth parts, etc., with those of specimens of the typical form
of the species shows no constant difference, while Darwin's description of these
organs fits more exactly to one specimen of the variety than to any individual of the
typical form I have dissected. The long anal appendages, which in some specimens
of the typical form are distinctly segmented, are particularly characteristic of the
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species, although their exact relative length is variable, while the arrangement of the
armature and ornamentation of the mouth parts also affords a sufficient means of

diagnosis.
The new varig®affords another link between three subfamilies of the Lepadida
(i.c., the I nae, the Peecilasmating and the Alepadine). The nakedness of the

1 and its lack of a muscular layer may be only an adaptive resemblance to
theCenus Alepas, from which the well-developed cirri at once distinguish it. The
absence of a muscular layver and of lateral appendages separates it from Heleralepas,
to which, however, it exhibits a certaiygresemblance as regards the anal appendages
and mouth parts. Both the variety and the typical form of the species, moreover,
differ as regards these structures from most other species of Dichelaspis ; but it is
impossible to separate them from that genus.
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Dichelaspis stella, sp. nov.

Minute, transparent, the valves occupying a small part of the area of the capi-
tulum.
Carrrurunm laterally compressed, with the occludent margin almost straight and
1 vertical and the carinal margin strongly arched ; with four
f __fé\::\\ delicate, brittle valves ; a considerable area of apparently reti-
DN culate structure surrounding the umho of each valve. Carina
linear, arched, extending more than half way up the capitulum,
torked at the base, the two hranches of which are variable in

|
=]
X

'[I_..Ii | length, widely separated, almost parallel to one another and,
Al in another plane, to the basal branch of the scutum. Tergum
4 Qz‘fl_,:;-"' =+ small, in the shape of a four-rayed star, the uppermost ray of
{\_ 2 ] which i3 usually shorter than the other three, while the lowest
! , is longer. Secutum consisting of two sublinear branches which
/ / almost form a right angle, one being horizontal, the other ver-
/ tical ; the wvertical branch considerably longer and broader than
/"I / the other.

& / FEpuwCLE naked, generally longer than the capitulum,

I g smooth, slender, very transparent. 3
Fier o= stella. Cirr1, etc.—First cirrus narrowly separated from second,

» c.27, with the tergum  with both rami slender ; the anterior ramus slightly broader
of a second specimen, i : s e MY, e

than the posterior, and shorter by one joint ; the distal joint of
each bearing at its tip a circle of long, stout spines. Remaining cirri long and slender,
bearing numerous very long, slender hairs on the anterior margin of each joint and at
the tip of the distal joint. Anal appendages short, slender, barely reaching the distal
end of the hasal joint of the sixth cirrus, bearing at their tip a bunch of long, fine
hairs, some of which are several times as longas the appendage ; the posterior margin
entirely bare. Penis long and slender, apparently naked.

MouTH PARTS.—Labrum not bullate, with a row of minute, triangular, equal
teeth round its dorsal margin. Palp short, somgwhat claw-shaped, bearing a fine
pencil of long hairs at its tip. Ouwler maxilla short and broad. Maxilla with a
somewhat narrow and shallow incisure about the middle of its biting edge ; external
to the incisure three stout spines, of which the outermost is the stoutest ; mternal to
it about half-a-dozen more. "

This is a very small species, the capitulum in all that I have s
2 mm. in length. There is only one set of specimens in the Museum, ho
consists only of ten individuals, all of which were found on the gills of a sing
Possibly thev are immature, for none of them contain eggs. The species is evidently

eing less than
,and 1t

rare.
Dichelaspis r.-’u-.lmc:?ﬂs, Sp. 1OV,

Minute, transparent, with five translucent, brittle valves ; the scutum with three
branches ; the membrane thin.
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CarrrunLuym broadly ovate, compressed ; the upper part of the occludent margin
more or less lobate ; the base rounded. Carina moderately narrow,
concave internally, arched, expanded at the base into a short oval
disk, which is imbedded in the membrane and lies parallel to the
base of the capitulum ; the lateral faces at the base concave, with a
distinet ridge above on the sides of the inner margin, Tergum
relatively large, subtriangular, almost vertical, the umbo facing
the dorsal edge of the capitulum ; the carinal margin curved, the
scutal margin with two deep, broad excavations, of which the
one corresponding to the occludent segment of the scutum is the
narrower.  Scufwm with a basal transverse branch from which two
vertical branches arise close together ; the occludent branch nsually

/ narrower and longer than the carinal one ; both vertical branches

f widely separated from the carina, their bases curved, nol angular;

] the basal transverse branch extending almost to the carinal margin

Fic 11.—D. shino. of the capitulum and overlapping the basal disk of the carina at
Kt tey, either side.

PEDUNCLE usually short, bearing rings of very minute chitinous plates.

Cirrr, ete.—Posterior cirri slender, moderately short, not much curved; the
bristles on their anterior margin slender but stiff, definitely arranged in a double ver-
tical row, consisting of from five to eight pairs of bristles on each segment ; the pos-
terior terminal bunches of bristles well developed even on the proximal joints of the
rami. First pair of cirri not widely separated from the others, at least three-quarters as
long as the second, slender, with long pedicels ; the rami subequal. Anal appendages
long and slender, reaching considerably beyond the distal end of the pedicel of the
sixth cirri, narrowly rounded at ghe tip, bearing a row of long bristles, some of which
are longer than the appendage, on the external end of the posterior margin and the
tip. Penis moderately long, slender, pointed, not distinctly anfulated.

MouTH PARTS.—Labrum bullate. Palpi broadly conical, large, bearing a few short
bristles at the tip. Oufer maxilla broadly oval, almost truncate; its external surface
covered with long delicate bristleg Waxilla with a deep but narrow excavation.
Mandible small, the outer tooth not very large or very widely separated from the
others, which are small and usually number four including the inner angle.

A very small species, the capitulum of adults which contain eggs measuring only
about 2 mm. in len

This spegiee®was found on the gills of several specimens of the crab Encephaloides
dredged in the Bay of Bengal at a depth of between 65 and g3 fathoms.
S not appear to be a common species. The shape of the scutum, with its three
branches, resembles that of D. forrestii (Stebbing) from the Coast of Florida and
the West Indies. Apart from anaton#:aI differences, however, the tergum occupies

a much greater part of the surface of the capitulum in the Indian than in the
Atlantic species,
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Dachelaspis cor, Aurivillius.

D. cor, durtviilins, ** Stud. ii. Cirr,"" Koengl. Sv. Vet Akad. Handl., xxvi, No. 7,
P. 20, figs. 1, 2 (1804).

D. maindroni, Gruvel, Mono. Arch Mus. Paris (4), iv, p. 282, pl. iv, figs. 21—27,
pl i, figs. 15, 10 (1902).

D). coutierei, id., thid., p. 28¢, pl. iv, figs. 28- 32 Annandale, [Hustr. Zool.
“ Imvestigator,”” Crust. Ent., pl. iv, figs. 4, 5 (1908).

CariTurum heart-shaped, pointed above, gradually rounded at the base, with or
without the lines of growth marked on the surface, transparent or translucent ; the
surface often covered with minute, chitinous points: the membrane thick.  Valves
three, sometimes five, narrow but stout. No definite ferewm, which is sometimes
represented, however, by an amorphous chitinous plate. Carina narrow, usually
curved, with transverse basal branches, which are turned upwards towards the scutum ;
the mner part of the lateral faces usuallv concave. Scufim with two branches or
segments, which are sometimes quite distinct from one another ; the occludent branch
or segment narrow, close to the occludent margin of the capitulum, sometimes expan-
ded and truncated at the tip, sometimes pointed, extending along the occludent margin
of the capitulum for the greater part of the length of the latter; basal branch or
segment slanting inwards and upwards, narrow and pointed or expanded at the
tip and truncated, its base more or less triangular.

PEDUNCLE usually longer than the capitulum, with or without chitinous points,
not or barely annulated.

CIrRI, etc.—Iirst pair of cirri close to the second or separated {rom it, very short
as a rule, but variable in this respect. All the cirri stout and rather short. ‘I'he rami
of the first pair subequal, rather broad, barelv logger than the pedicel, the joints
profusely covered with stout hairs. The posterior bunches of hairs well developed on
the posterior cirri. elnal appendages variable in length and armature, laterally
compressed, rounded at the apex, bearing a dense apical fringe of hairs, which
extends down the posterior margin to a different degree in different individuals.
Penis usually very stout, pointed, with the apexgretroverted. In some individuals,
however, which are perhaps immature, it is slt:nﬁr, and straight at the extremity.

MoUTH PARTS.—Labrum prominent but not bullate, without a row of chitinous
teeth above but minutely ornamented with chitinous points in some individuals.
Palp rather stout, bluntly pointed, bearing on the dorsal surface at the tip a fringe
of stout hairs and along the whole of the dorsal margin a more sparse fginge of similar
hairs. Mandible with five or six teeth (including the inner angle); all the h short
and proportionately broad at the base; the first not much larger than an 1o
means widely separated from the second ; the second, third, fourth and fifth sub-
equal ; the extra teeth, when present, smaller than the others, situated at the base
of the fifth ; a small projection also presenf”at the base of the fourth ; the greater
part of the mandible covered with short, fine hairs. Maxilla without a definite exca-
vation although there is sometimes a very faint concavity between the first three
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outer spines, which are unusually stout, and the inner ones; these latter also very
stout, numbering about six, arranged in a double row with fine hairs interspersed.

Exceptionally large specimens have a capitulum about 4 mm. long, but it is more
commonly from 2 to 3 mm. long even in individuals bearing eggs. A comumon species
on Scvlla serrata in Indian estuaries.

Gruvel separates his Dichelaspis maindroni from D. cor on the following charac-
ters - (1) difference in shape of the upper part of the capitulum, (2) absence of any
trace of the terga, (3) absence of lines on the external surface of the capitulum, ()
small differences in the cirri, mouth parts and anal appendages. The first of these is
not only a variable character but one peculiarly liable to be obscured by different
methods of preservation ; the second is a character not constant either m this species
or in others allied to it ; the same remark applies to the third, while those included
under the fourth heading are discussed so briefly by Aurivillius in his original descrip-
tion of D. cor that it is not possible to make a detailed comparison. I can only say
that I have found the cirri, ete., extremely variable even among individuals resem-
bling one another externallv. “The parallel lines on the external surface of the capi-

tulum in some individuals clearly represent the outlines of the original five valves, in
others they are confined to the upper part of the capitulum, in others they can just
be traced at a few points, while in others they are quite absent.

Gruvel distinguished three varieties, which, for veryv sound reasons, he refused to
recognize as distinet species. They are characterized as follows :(—

Var. A has the extremity of the basal branch of the scutum truncate and
expanded and the occludent branch conmsiderably broader in the middle
than at the base. The extremity of the basal branch of the carina is also
expanded and truncate.

Var. B has the same featimes to a less strongly marked extent, except that the
oceludent branch of the scutum is barely broader in the middle than at the
base. =

Var. C has all the valves linear, without expansions at the extremity of any.

The three varieties occur in tlge Bay of Bengal, but var. A is commoner than
the others and is often the only one Tound on the gills of a crab, although the three,
with intermediate stages, sometimes occur together. The degree to which chitinous
points are developed on the external surface of the capitulum and peduncle is very
variable.

By the kindness of Professor Bouvier I have been able to examine co-types of
Gruvel's se varieties, Too much stress must not be laid on the differences between
theng®or many intermediate forms occur.  Also by the kindness of the same zoologist,
I have received co-tvpes of Gruvel's D). couticrer, which I had long suspected to be a
variety of D, maindroni founded on specimens in which the penis was not fully devel-
oped. An examination of the cn—t}'pe:ﬂ:m}ﬁrms me in this view, for they all appear
to be immature. The parallel and transverse chitinous bars on the capitulum are not
so conspicuous in any of the specimens I have seen as they appear to be in Gruvel’s




1909. | N. AnNANDALE @ The Indian Corvipedia Pedunculata. 121

figure but exist as slightly raised linear ridges marking the limits of the original five
valves. I would therefore regard the form at most as a variety of D. cor.

Dichelaspis sinuata, Aurivillius.

D. sinuata, Adurivillius, op. cit., p. 17, ligs. 2—5.
D. trigona, d., thid., p. 19, pl. ii, fig. 8.
D. vaillantii, Geruvel, op. cif., p. 279, pl. xiv, figs. 5--13; Annandale, Hlustr. Zool.

“ Imvestigator,”’ Crust. Eut., pl. iv, fig. 6.

Small, more or less trausparent ; the scuta and carina linear ; a pair of calcified
terga present ; chitinous points absent on the external surface, or very minute.

Carrturunm somewhat wvariable in shape, more or less globose, usually having a
distinct lobe on the upper extremity of the occludent margin ; both edges arched.
ergum small, saddle-shaped or vertically elongate, occasionally almost square, fully
caleified. Scwfum imperfectly calcified as a rule, consisting of two more or less elon-
gated, slender branches, which meet together at a point considerably removed from
the base of the capitulum (in weall-preserved specimens), the basal branch being nearly
transverse and the occludent branch sloping towards it in such a way that the result-
ant angle would be less than a right angle if it were not rounded off ; the two branches
equal or nearly equal in length, pointed at the tip. Carine sometimes reduced to a
mere rudiment of a narrowly triangular outline and only occupying a very small part
of the dorsal border of the capitulum, more commonly longer and produced at the
base into a pair of branches, which are long and slender in some individuals and
barely represented even by minute rudiments in others.

PEDUNCLE generally longer than the capitulum, but some times much shorter.

Cirrl, ete.—Cirri short, slender and by no meangstrongly curved. The first pair
not so widely separated from the second as in some species, very short, subequal,
without stout spines® but profusely covered with delicate hairs. Anal append-
ages slender, reaching beyond the apex of the pedicel of the sixth cirri, compressed,
rounded at the tip, which bears a double row of some five to seven moderately long
hairs ; these extend a short distance down the pggterior margin. Penis slender, not
very long, the tip very fine, ending in a bunch O%Lll(: hairs, not retroverted.

MouTH PARTS.—Labrim more or less bullate, with about twelve minute, round,
blunt teeth on the upper surface. Palp conical, bluntly pointed, long, covered with
fine hairs and bearing six or seven irregularly placed pairs of stout bristles on and
near the tip. Ouwler maxilla broad, almost heart-shaped, with a fringe gf fairly stout
hairs on the dorsal surface. Maxilla without or with a very f[aint inc
bristles not so stout as in D. cor and showing greater differences in size. Me¢
with five teeth in addition to the inner angle, but with the inner angle either blunt or
divided up more or less regularly into two gmaller teeth ; the fifth tooth small and
blunt ; none of the teeth verv long ; the first by no means widely separated from the
others.

The capitulum of the largest specimens measures less than 3 mm. in length.
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The series in the Indian Museum, which is a large one (including specimens
from the Persian Gulf, the Bav of Bengal and the seas of Sumatra and Java) exhibits
every gradation, so far as external characters are concerned, between the three forms
I have regarded as svnonymous. Many of the Malayan specimens, moreover, agree
closely with Gruvel's description of D). vaillanti. ‘The nature of the variation exhibi-
ted within the limits of the species as a whole is precisely similar to that exhibited by
D. angulata, of which T have examined an even larger series. T propose to discuss
the question at comsiderable length in connection with the latter species, and it is
unnecessary to do so twice over,

Dichelaspis angulata, Aurivillius.

IY.cangulata, dwriviflius, op. cif., p. 22, pl. 11, figs. g—11, pl. vii, figs. 15, 24
(1594).

D. aperta, id., ibid., p. 24, pl. i, figs. 14—10.

D). cuneata, id., thid., p. 25, pl.1, figs. 17—10.

D. bullata, id., ibid., p. 26, pl. i1, figs. 12, 13 pl. vi, figs. 10, 1T ; pl. viii, figs.
I, 25.

D. transversa, Annandale, Ann. Mag. Nal. Hist. (7), vol. xviii, p. 44, figs. 1, 1a.

Minute, more or less transparent, colourless: all the valves linear: no tergum ;
the external surface naked or covered with small chitinous points.

CarrtuLuM rounded, more or less bullate, with prominent lobes above the aper-
ture, which is sometimes transverse. Tergum absent as a calcified plate, but often
represented by an amorphous chitinous patch, which is sometimes conspicuous owing
to its vellow colour. Carina sometimes absent, when present of variable size and
shape, often quite rll(li]!lt:!lt'ﬂr}'il sometimes forked at the base; the basal branches
never stout and never turned upwards. Scufwm very variable, sometimes fully calci-
fied, forming a crescentic bar, often sinuous, occasionally angudar, the lower extreni-
ity sometimes produced into a fine, imperfectly calcified basal branch, which is
occasionally separated from the vertical one; the length of the basal branch, when it is
present, very variable.

PEpuNCLE variable in 1@I1gl‘h,\:~mtl{:ti1ne.‘-§ long, slender and cylindrical, some-
times short and stout, much broader at the base than at its junction with the capi-
tulum.

Cirri, ete.—Cirri moderately long, curved ; the hairs on their anterior margin,
which is markedly convex in each joint,long, becoming shorter towards the base of
each joi 1an they are at the apex, arranged on each joint in two vertical rows of
abogg#seven hairs each. First pair of cirri short, not very widely separated from the
second ; the anterior ramus slightly shorter than the posterior, each ramus bearing a
circle of moderately stout bristles at the tip of the distal joint and otherwise profusely
covered with hairs. Anal appendages nﬁtlemtel}’ broad, compressed, reaching at least
as far as the apex of the pedicel of the sixth cirri, bearing a dense tuft of moderately
long hairs on the tip and several groups of stouter and shorter ones on the posterior
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edge of the distal hall ; an imperfect separation into two joints sometimes visible. -
Penis stout and short ; the proximal two-thirds covered with minute denticle-like
chitinous teeth and bearing scattered hairs, devoid of annulation : the distal third
closely and distinctly ringed, bearing a comparatively small number of scattered
chitinous teeth, each with three comparatively long processes arising {rom a flat basis;
the central process longer and more slender than those on either side ; a tuft of short
flattened hairs at the extreme apex of the organ, which is not retroverted, and a short
flagellum.

MouTH PARTS.—Labrum by no means bullate, bearing a tuft of short, fine hairs
at the distal extremity. Palp bluntly conical, bearing a terminal bunch of stout hairs.
Outer maxilla subgquadrate, very broad ; the distal margin sinuous ; a fringe of stout
hairs running all round the edge, but shorter on the distal margin than on the dorsal
and ventral margins, Maxi/fa without an incisure, bearing a double row of stout
bristles, which decrease in size gradually from above downwards and are interspersed
with finer hairs; the body of the maxilla bearing several transverse rows of rather
stout short hairs. Mandible with five teeth (including the inner angle, which is some-
times bifid) ; all the teeth rather short, not very widely separated from one another ;
the bodyv of the mandible covered to a great extent with moderately slender, short
hairs.

The capitulum of ovigerous individuals rarely measures more than 2 mm in
length.

The external characters of this species are even more variable than is the case
in D. sinuata, the variation being of a similar nature but extending further in the
direction of reduction of the valves. The different forms that have heen described
as distinet species and to which reference is made in the synonyvmy printed above the
description of the species, have been separated [gom one another mainly, but
not solely, on external characters, and it will, therefore, be well to preface a discussion
upon them by a brief &atement as to the external differences which were believed to

separate them.
(1) D. bullate, Aurivillius, had no carina or tergum; the scutum was somewhat

sinuous but not angulate; the aperture was r:!'ml‘p‘uely vertical, short, broader below
than above; the capitulum was pointed above.

(2) D. transversa, Annandale, had a small linear or narrowly triangular carina;
the tergum was absent or represented by a shapeless chitinous mass; the scutum
was sinuous or almost angulate; the aperture was transverse or nearly so; the capi-
tulum was produced above into a broad, rounded lobe. 3

{3) D. angulata, Aurivillius, had a lmcar carina with a broadly trmngul hase ;
there was no tergum; the scutum consisted of two branches meeting at an le
greater than a right angle, the uppermost being the longer and broader of the two;
the aperture was almost vertical, narrow and ﬂt-shaped; the capitulum was rounded
above with a small lobe.

(4) D.aperta, Aurivillius, had a linear carina with a triangular base the lateral
angles of which were produced into distinct branches; there was no tergum; the
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scutum was somewhat [ -shaped, but the angle at which the two branches met was
rounded off ;: the aperture was vertical and broadly patent above; the capitulum was
pointed at the apex, without a lobe.

(3) D. cuncata differed from D. aperta in that the seutum was divided a little
above the point at which the two branches met and the aperture was not so patent.

Differences in the length of the peduncle T have not noticed, as this is a variable
feature in all the species of the genus 1 have examined. The shape of the capitulum
in species so soft and so liable to be distorted by aleohol as D). sinuata cannot be
recarded as a reliable character on which to found specific diagnosis and is, as a
matter of fact, extremelv variable even in well-preserved specimens which otherwise
resemble one another. The same is true of the exact direction of the aperture, the
shape of which can apparently be altered at will by the living animal. As regards
the latter point, moreover, all Aurivillius's figures seem to me to be incorrect in one
particular, vz, in the position assigned to the lower extremity of the opening. In
his representations of D. aperta, D. cuncata and D. bullata this point is shown as
considerably above the inferior extremity of the scuta, while in that of D. :urg'u.!'um
the whole of the aperture appears to be confined to the space included between the
scuta in their inferior half. In all the individuals T have examined it is possible,
although often with difficulty, to see that the aperture extends from a point between
the bases of the scuta nearly to the upper extremity of the capitulum. Frequently
the lips are closely adpressed in the lower half of the opening, and occasionally this is
the case hoth above and below the middle third. In transparent specimens it is
difficult to see the separation between the lips when they are pressed together, but
no such difficulty exists as regards specimens which are naturally somewhat opaque
or have been stained by some suitable reagent such as borax carmine or hematoxylin.

The translucency of the cgpitulum and peduncle is a variable feature in this
species as in many others, and so also is the development of chitinous points on the
cuticle. Some individuals are quite transparent even after pr&ervation in spirit, so
that it is possible to examine their structure under the microscope without treating
them with any special reagent. Others are much more opaque. Some have their
wlole external surface covered wi*smal! round chitinous tubercles of a deep yellow
colour, while in others these points, although probably never altogether absent, can
only be detected with great difficulty. The general opacity or translucency of the
integument does not depend upon the degree of development of these tubercles, but
is due to something inherent in the structure of the mantle and other parts of the
animal.

Tl degree to which the valves are developed in different individuals or varieties
of species, is a character not devoid of a certain kind of consistency although by
no means reliable as a means of diagnosis. My chief reason for considering the form
I described as Dichelaspis transversa digginet from Aurivillius's D. bullata was the fact
that all the specimens I had examined at the time the former was described possessed
a carina. In the large series of specimens now before me, however, there are indivi-
duals with no carina, others in which a minute, needle-shaped calcareous body can
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be detected with the aid of a high power of the microscope, others in which this body
can just be seen with a hand lens, others in which it is lareer and definitely though
narrowly triangular, and others again in which the base is broadened out o as to form
a second triangle; in a few the lateral angles of this triangle are lengthened into short
branches. So far as the carina is concerned, the only point at which a bhreak ocecurs
in the series is the one at which it is possible to distinguish the base as a triangle ;
but this break is a very small one.

In some specimens it is possible to distinguish near the apex of the capitulum a
chitinous structure of a vellowish colour which obviously represents the tergum. Tt
never has a definite outline but fades imperceptibly into the surrounding membrane,
In many individuals it is quite absent and in others it is only faintly indicated,

The scutum in its simplest form is a narrowly linear, sinuous structure at the
side of the aperture.  Often the two scuta of an individual differ in length. In a large
proportion of the individuals I have examined a short piece of the lower end of the
valve forms an angle with the slanting or tranverse portion at the side of the aperture.
In a few specimens this lower branch of the scutum has a more considerable length
and in one specimen it is completely separated from the upper branch. In several the
upper branch is noticeably broader than the lower one, but this is a rare occurrence.
The angle at which the two branches meet is generally greater than a right angle,
but in several of my specimens it is less.

The next question to be answered is, how far are the differences in one valve
correlated with those in the others > Speaking generally, I may say that the develop-
ment of the lower branch of the scutum corresponds, as a rule, with that of the basal
branches of the carina. But this rule is not without exceptions, for the specimen
in the Museum in which the basal branch of the scutum is best developed possesses a
carina that is small and narrowly friangular as a whele, I have not seen an indivi-
dual without a carina, however, in which the basal branches of the carina were
apparent. The abserlce or presence of a chitinous tergum is not a character that
can be correlated with any other.

External characters are not the ounly ones on which D. angwlata, D. aperta,
D. cuneata, D. bullata and D. transversa were ogeinally separated from one another.
Aurivillius lays considerable stress on the length of the anal appendages relative to the
joints of the protopodite of the sixth cirrus, and also on the number of teeth on the
mandible. He shows himself, however, that the former is a variable character in another
species of the genus, namely, D. warwickii (op. cil., pl. 8, figs. 20, 21), and I do not
find it constant in any species of Dichelaspis or Peecilasma of which I have been able to
examine more than one or two examples. In these genera, moreover, the squmber
of teeth on the mandible is frequently variable, sometimes being difierent on ‘:mtwﬂ
mandibles of one individual. This fact has been recognized in the published descrip-
tions of some species and ignored in those of gfhers, probably because the description
is often based on the examination (or at any rate the dissection) of a single specimen.
C. W. Aurivillius’s descriptions of the cirri, ete., are very short, so that it is difficult
to regard them as a basis for comparison ; while he rarely mentions the penis. The
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second of these facts is unfortunate, but it is perhaps as well that too much stress
should not be laid on the cirri, at any rate in minute species, for these can only be
examined properly in such species under a high power of the wicroscope and in condi-
tions which render distortion and breakages difficult to avoid.

The soft parts of the three allied species D. cor, D. sinnata and I}, angulata exhibit
a cloge general similarity, but afford sound means of diagnosis as regards particular
organs. In fully adult individuals the characters of the penis especially appear to be
fairly constant. In D. sinwafa this organ is comparatively slender, while in D. cor
and D. angidata it is very stout. As regards the two latter species the curious three-
pronged chitinous structures on the distal part of the organ in D. angulata afford
a ready means of separation. The arrangement of the hairs on the anal appendages,
moreover, although it is by no means constant, differs much more widely in the
separate species than it does among the individuals of any one of them. In D. cor
there is a dense apical tuft extending some distance down the posterior margin as
an uninterrupted fringe; in D. sinvala there is no definite tuft at the tip, but the
distal edge of the organ bears a regular double row of some six or seven hairs (or
rather some twelve or fourteen, if both series are considered), which only extends a
short distance down the posterior margin, while in D. angulata there is, as in D. cor,
a definite apical tuft extending down the appendages behind as a fringe, but this fringe
is interrupted at one or more points. Differences in the maxillee, mandibles and other
mouth parts also exist, but are less reliable.
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APPENDIX.
LIST OF THE LEPADIDE IN THE COLLECTION OF THE
INDIAN MUSEUM,.
[Except when it is otherwise stated . each number refers to several or many
individuals. The names of forms not recorded from the seas of British India and

Cevlon are enclosed in square brackets, |

1o

LEPADID A.
OXYNASPIDINE.

Iramily
Subfamily
Genus Oxynaspis, Darwin.

Oxynaspis celata, Darwin,

0. celata, Darwin, Mon. Cirr., Lep., p.
Subsp. indica, Annandale.
2181 rvpES. (On Antipatharian.) Off Akyab,
Arrakan coast : 17 fathoms ..
2174 Off Akyab: 17 fathoms
2738, Off Orissa: 20 fathoms . :
2188 Off Ganjam coast: 24—30 fathoms., Onespe-
cimen
Subfamily LEPADINZ.
L
Genus Lepas, Linné.
S Subgenus AxaTira, Brugiére.
Lepas anserifera, Linné.
445. Port Blair, Andamans &
619. Andamans o .
LB12=%  Station g4: 15—17 fathoms
832 Sandheads, Hughli River
1422=6  North Andaman Island
2045 Akyab
2111, Colombo
2427 Batawvia, Java
5438-6631 Puri, Dn%s*t
2188 Sabang Bay, N. t-‘.umatm ®
2113 Puri beach, Gnssa cpast g
2788  (On buoy.) Off Ganjam coast
38221

St. Croix, West Indies

134.

Dengal Fisheries.

J. Wood-Mason, Esq.

Marine Survey.
Commander, Pilot Brig.
Marine Survey.

¢
Colombo Museuny.
. P. N. van KaMwen.
. C. A, Paiva.
. P. N. van Kampen.
. N. Annandale.
. J. 'T. Jenkins.
Prof. H. J. Hansen.



* Lepas anatifera, Linné.
£l

L, anatifera, Darwin, Mon. Cirr., Lep., p. 73.

845, Greenland o e .. Stockholm Museun.
. &948 German Ocean 2z o . Asiat. Soc. Bengal.
S 1045 Plymouth, England e .. Purchased.
"' : *{&5 i_-iawe-{; France o 4 .. Paris Museum (Prol,
: Bouvier). -
o 2782 Guli of Naples » e .. Dr. R. Dohrn. ‘

4 ﬁ{%i ‘Lat. '53" N., Long. 253" W. e .. Prof. H. J. Hansen.
Suhsp mcﬂm, Annandale.
: 1{‘5*’& TyrEs.  Puri beach, Orissa U .. Dr. N. Annandale. ’

[Lepas hitlii, Leach. |
L. hillii, Darwin, op. cil., p. 77.

iﬁﬁ On ship from Brazil . .. Prof. E. Cornalia.
.ﬂfgi, St. Andrews, Scotland : .. Prof. McIntosh.

Copenhagen. On ship from W est Indies .. Prof. H. |. Hansen.

[ Lepas pectinata, Spengler. |
= I.. pectinata, Darwin, op. cit., p. 86.

d ~ R48% Hongkong i 4 .. Sur-Genl. R. Hungerford.
e - 5739, Mediterranean coast s .. Paris Museun (Prof. |

gouvier). :
. Gulf of Naples = e .. Dr. R, Dohrn. RTRCR.
. - .. Prof. H. J. Hansen i

Subgentis Dosna, Gray.
[ Lepas fascicularis, Ellis & Sol. |
L.\ﬁasmeﬁlam, Danﬁm, op. cit., p. 2.
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Genus Conchoderma. Olfers.

Conchoderma virgatiom (Spengler).

C. virgata, Daricin, op. cit., p. 140,

Cape of Good Hope, 5. Africa

Gulf of Naples o '
{On Chelone fmbricata.)  Off Ganjam coast . .
Copenhagen. On ship from W. Indies 5

[ Var. indermedia, Annandale. |
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T™VPE. On ship from Brazil.

Owen,

One specimen . .
Cevlon.

Sandheads, Hughli River.
(From Hvdrus platurus.)

(On Hydrus platiurus.) Port Blair, Andamans

Krocng-Raja Bav, Sumatra
Off Ganjam coast

(Un erab.)
(On buoy.)

| Conchoderma aurilion (Iinnd). |

C. aurita, Darwin, op. cil., b 146.

(On  Coronula diadema (Linné).) Vadso,
Sweden
Gulf of Naples i
(On Coronuda diadema.) Greenland
' 4
Genus Heteralepas, Pilsbry.

Subgenus Parareras, Pilsbry.

Heteralepas xenophore (Annandale).

TvPES. (On shell of Nenophora pallida.)
Station 233 : 185 fathoms .. o

Heteralepas minulqgPhilippi).

Marine Survey

Paris  Museum  (Prof.
Bouvier).

Dr. R. Dohrn.

Bengal Fisheries.

Prof. H. |. Hansen.

Prol. E. Cornalia.

Commander, Pilot Drig.

British Museum (coll. E.
L. Green, Esq.).

Major A. R. Anderson,
I.M.5.

Dr. P. N. van Kampen.

Dr. J. T. Jenkins.

Stockholm Museum,
Dr. 2. Dohrn.
Prof. H. J. Hansen.

-

Alepas minuta, Philippi, Enwmeratio Mollusc. Sicilie, 1836, Tab. xii, fig. 23.

Efﬁl_

Gulf of Naples

Dr. E. Dohrn.
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Subgenus HETERALEPAS, Pilsbry.
Heteralepas nicobarica, Annandale.

2oda.  ryprs. Nicobars .. 3 .. F.A. de Roepstorff, Lisq.

{.H:‘h'l'm‘r{‘iﬁiw H!I;,{HS |:.'1'5I'I.H.Fulliﬁ[lh.‘}.1I
Alepas gigas, Annandale, Mem. Asial. Soc. Bengal, vol. 1, p. 8o,

8418 pypr,  Bali Straits, Malay Archipelago .. Eastern Telegraph Co.

[Heteralepas evgnus, Pilsbry.]
H. evgnus, Pilsbry, Bull. U, S. Nat. Mus., No. 6o, p. 101.

2156 Locality unknown, probably West Indies .. Roy. Scottish Museum.

[Heteralepas lankesteri (Gruvel). ]
Alepas lankesteri, Gruvel, Ann. Mag. Nat. Hist, (7), vol. vi, p. 195.

i282  co-rvpES. Mona Channel, West Indies: 814
fathoms s o .. British Museum.

[Heteralepas malayana (Annandale). |
Alepas malavana, Annandale, Mem. Astat. Soc. Bengal i, p. 81.

2782  1qypeE. (aspar Stigits: 3o fathoms .. . Capt. F. Worsley.

[Heteralepas belli (Gruvel). |
Alepas belli, Gruvel, Trans. Linn. Soc. (2), vol. viii, p. 278.

¥, Cco-TYPES. Off coast ‘Chlba - .. British Musewn.

Subfamily PECILASMATINZE,

Genus Peecilasma, Darwin.

Subgenus Pacinasma, Darwin.

-~ Pecilasma kempferi, Darwin.

Peecilasma ka:mpl'f_-'ri, Darwin, op. cit., p. 102.

Subsp. diubia, Hoek.
2026 (On Echinoplax pungens.) Station 233: 185
fathoms o &5 .. Marine Survey.
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[Subsp. anrantia, Darwin. |
Paeeilasma aurantia, Darwin, op. cif., p. 105.

2738 (On Geryon affinis.) Cape Verde Islands, W.
Africa : 62 metres I .. H.5 H. The Priuce of
Monaco.

[Subsp. nova-anglice, Pilsbry. |
Peecilasma keempferi novee-anglice, Pilsbrv, op. cil., p. 85,

RER0 (OnGervon guinguedens.) Martha's Vineyard,

Lo
N. J.: 328 fathoms. Omne specimen .. Smithsonian Institution.
Pecilasma fissiom, Darwin.
i039  Andamans. One specimen 2 .. Dr. W. T. Blanford.
Paccilasma minutiom , Gruvel.
208%.  (On Panulirus angidatus.) Station 257: 143
fathoms - B - Marine Survey,
2452 (On Paralia alcocki.) Station 356: 156—200
fathoms . - o rs
2842 (On Homola megalops.) Station115: 188—220
fathoms e e s 2
2488 (On capitulum of Pecilasma kaempferi subsp.
dubia from Echinoplax pungens.) Station
233 : 185 fathoms. One specimen = 0
°

Subgenus TRILASMIS.
Peacilasma eburneum (Hinds).

2337, 2%t*. (On irregular Echinoidea.) Station 291:
48-49 fathoms Y .. Marine Survey.
21%*. (On Echinoid.) Lat. 0®14" N., Long. 104° 4’
E.: 13—16 fathoms. Omne specimen .. Dr. P. N, van Kampen.

Genus Megalasma, Hoek.
Subgenus MEGALASMA, Hoek,
Megalasma carino-dentatum, Weltner. >
TYPE LOST.
Megalasma minus ,‘z‘h nnandale.

8387 Andamans, off Port Blair o .. Marine Survey.
2074 Port Blair, Andamans s .. J. Wood-Mason, Fsq. .
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[Subsp. aurantia, Darwin. |

Paecilasma aurantia, Darwin, op. cit., p. 105.

(On Gerven affinis.) Cape Verde Islands, W.
Africa : 602 metres H. S. H. The Prince of

Monaco.

[Subsp. nova-anglie, Pilsbry. |
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Peecilasma keempferi novee-anglice, Pilsbry, op. cil. p. 85.

(On Gervon quinguedens.) Martha's Vineyard,

N. J.: 328 fathoms. One specimen Smithsonian Institution.

Peclasma fissum, Darwin.

Andamans. One specimen Dr. W. T. Blanford.

Pacilasma muinutm, Gruvel.

(On Panudirus angulatus.) Station 257 : 142
& B 3

fathoms o A .. Marine Survey.
{On Paralia alcocki.) Station 356: 156--200

fathoms o o - .
(On Homola megalops.) Station 115: 188—220

tathoms : , i

(On capitulum of Pecilasma kempferi subsp.
dubia from Echinoplax pungens.) Station
233 : 185 fathoms. One specimen 2 e
L]

. Subgenus TRILASMIS.
Peecilasma eburncum (Hinds),

(On irregular Fchinoidea.)
45-49 fathoms o o

(On Echinoid.) Lat. 014" N., Long. 104° 4’
E.: 13—16 fathoms. One specimen

Station 291:
Marine Survey.

Dr. P. N. van Kampen.

Genus Megalasma, Hoek.
Subgenus MEGATLASMA, Hoek.
Megalasma carino-dentatum, Weltner. o
TYPE LOST.
Megalasma minus ,‘Annand ale.

Andamans, off Port Blair
Port Blair, Andamans J

.. Marine Survey.
J. Wood-Mason, Esq. .
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f43  Station 196: 484 fathoms o .. Marine Survey,
48337 gpypgs. *Station 333: g4or fathoms .4 R
RO ¥ 197 : Job = = st
2318 5 248 ¢ 224—28y fathoms ¥
3640 (On  drregular  Lichinoid.) Station 248 .

224 284 fathoms

[Subsp. bellim, Pilsbry. |
Megalasma bellum, Pilsbry, Bull. Bur. Fisheries (U, 3. AL), xxvi, p. 183,
2883  Hawaiian Islands .. = .oy HD AT Phishiny

Subgenus Gryrrrenasya, Pilsbry,
| Megalasma carinatum (Hoek). |
Pegeilasma carinatum, Hoek, * Challenger ' Keports, vol. viti, Cirr,, p. 44,

3284 co-rvpES. Off coast of Cuba .. .. British Museum (H.M.S.
“* Challenger '').

[ Megalasina gracilius, Pilsbry. |

M. gracile gracilius, Pilsbry, op. cit., p. 88.

M. eracilius, id., Proc. Acad. Nat. Sci. Pluladelphia, Sep. 1907, p. 414.

5734 (From capitulum of Scalpellum giganteum.)

Atlantic Cable, West Indies .. Roy. Scottish Museum.
i, (From capitulum Md peduncle of Heteralepas

cvenus.) Locality unknown, probably

West Indies s o e 5 =

Genus Dichelaspis, Darwin.
Di{'h:.’a"rf&kﬁ tridens {Aurivillius).

2684 (From gills of Thenus orientalis.) ILat. 3° 58’
N., Long. 98° 47" E.: 15—17 fathoms.. Dr. P. N. van Kampen.
3885 (From gills of Thenus orientalis.) North
coast of Achin, Sumatra .. e
M}ﬁ} 2122 (On  Xantho scaberrimns.)) Balasore Bay,
Bengal coast .. h .. Bengal Fisheries.
285%.  (From gills of Calappa e wme’fmnmmw ) Ba‘\‘
of Bengal : g1—112@hthoms Marine Survey.
2331, (On Thenus orientalis.) Lat. 0® 14" N.| L(‘mg.

104° 4" E.: 13—16 fathoms Dr. P. N. van Kampen.

2221 (From gills of Thenus orientalis.) Orissa cmst Bengal [I'isheries.
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Dichelaspis bathvnomi . Annandale
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2088 (On Doclea ovis.) Orissa coast +»  Marine Survey,
5244 (On Goniosoma erucifera.) Puri, Orissa .. Bengal Fisheries.
2766 (On back of large specimen ol Serranus

lanceolatus.) Off entrance to the Eastern

Channel, mouth of River Hughli .. Dr. J. Travis Jenkins.
2767 (On Neptunus sanguinolentus.) Puri heach,

Orissa coast 5 - .. Dr. N. Annandale.
2827 (On Dorippe.) Eastern Asia .. .« Prof. H, J. Hansen.

Dichelaspis gervonoplila (Pilsbry).
A83%  (On Gervon affinis.) Station 248: 224—284
fathoms & i .. Marine Survey.
3688 (On Gervon quinguedens.) Martha's Vineyard,
N. J.: 328 fathoms =" .. Smithsonian Institution.
Var. fissicartna, Annandale.
3798 pypEs.  (On Geryon gquinguedens.) Martha's
Vinevard, N. J.: 328 fathoms .. Smithsonian Institution.

Dichelaspis eravii, Darwin.
¥

2028 (On Enhvdrina sp.) Lower Burma .. Marine Survey.
A041. (On Hydrophis sp.) Mergui = .. Dr. J. Anderson.
2064 (On Distira robusta.) South Arcot & ?
5748 (On Hydrophis spiralis.) Trivandrum, Tra-

vancore State - ity .. Trnvandrum Museum.
SI6S  (On Hydrophis gracilis.) Madras .. Dr.J. R. Henderson.
8168 (On Hvdrophis fasciatus.) Puri beach, Orissa °

coast = W .. Dr. N. Annandale.
5220 (On Distira robusta.)  Puri beach, Orissa

coast Ve = 2 2
31ZL. (On Enhydrina :'ﬂfrn‘i"fﬁ‘n.} Puri beach,

Orissa coast o - ki =

Var. pernuda, Annandale.

2243 (On Hydrophis sp.) Madras coast .. Madras Museun.
azds  pyvpEs, (On Enhydrinag valakadien.) Madras
coast = 3 = &
- 53142 (On Distira viperina.) Puri e .. Dr. J. Travis Jenkins.

Dichelaspis@¥ella, Annandale.

iedo  rypes. (From gills of Homola megalops. )
Stations 115 and 235: 188—41q fathoms Marine Survey.
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Dichelaspis rhinoceros, Annandale.
TYPES. (From gills of Enceplhaloides arm-

strongit.) Bay of Bengal: g3 fathoms .. Marine Survey.

Dichelaspis cor, Aurivillius,

(Onerab.) Kroéng-Raja Bay, Achin, Sumatra  Dr. ', N, van Kampen.

(From Sevlla serrata.) Rangoon River .o Do N. Annandale.

[ i i } EKaracli .+ Messrs. Hume and Day.

Y o ¥ .. ) Ganges delta .. Purchased in Calcutta
Market.

(From gills of Sevilla scrrata.) Balasore Bav,

Bengal coast .. Bengal Fisheries,

CO-TYPESOf D, maindroni, Gruvel, vars. A and
B. Karachi Paris Museum

Bouvier).
& /s i o YRR =
, Gruvel.
CO-TYPES of D.conticrei, Gruvel. Djibouti,
French Somaliland i T i

Dichelaspis sinnata, Aurivillius.

(From gills of Neptunus pelagicus.) North
end of Persian Gulf S .. Marine Survey.
(From gills of Thenus orienfalis.) NoPth of
Achin, Sumatra 5 4
(On Thenus orientalis.) ILat. 3° 40° N., Long.
99° 10" E. : 16—18 fathoms
(From gills of Thenus orientalis) Lat. 3° 58
N. Long. 98° 47" E.: 15—17 igghoms. 7
{On  Xantho scaberrimus.) Balasore Bay,

o

{Prof.

Dr. P. N. van Kampen.

Bengal coast .. Bengal IFisheries.

(From gills of Echinoplax pungens.) Anda-
man Sea: 130—250 fathoms .. Marine Survey.

[Dichelaspis darwinii, Filippi. |

b

(On gills of Lupea.) e .+ Prof. H. J. Hansen.

Dichelaspis uugm’ffa, Aurivillius.

(From gills of Goniosoma crucifera.) Orissa

coast = - .. Bengal Fisheries.




3

5

(5]

ftn
-
=

:]

Memoirs of the Indian Muscum.

(From gills of Neptunus pelagicus.) Orissa
coast wia i =

(From gills of Neptunus sanguinolentus.)
Orissa coast . -

TvrES of D. transversa, Annandale. (From
gills of Neplunus pelagicus.) North end
of Persian Gulf .. ~

(From gill of Panulirus sp.) Orissa coast

(From gills of Gondosoma crucifera.) Puri,
Orissa 1 i ;

(From crabs.) Dalasore Bay, Bengal coast

(From gills of Calappa cxanthematosa.) Day

of Bengal: g1—112 fathoms
(From gills of Panulirus sp.) Bombay

| Vor.

Bengal Fisheries.

Marine Survey

Bengal Fisheries.

Mr. C. A. Paiva.
Bengal IMisheries.

Marine Survey.
Dr. A. D. Imms.

II,
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A DESCRIPTION OF THE DEEP-SEA FISH CAUGHT BY
THE R.I.M.S. SHIP “INVESTIGATOR” SINCE THE YEAR 1900,
WITH SUPPOSED EVIDENCE OF MUTATION IN MALTHOPSIS.

By R. E. Lroyp, M.B., D.Sc. (Lond.), Capt., I.M.S., Acting Professor of Biology,
Medical College, Calcutla, formerly Surgeon Naturalist, Marine Survey of India.

Four years ago Colonel Alcock drew my attention to the fact that a number of
unknown fish had been obtained of late years by the ** Investigator.”” The descrip-
tion of these had been delayed until the results of the German exploratory vessel
“ Valdivia,"” which operated in deep waters round India, had been published.

Colonel Alcock’s catalogue of the deep-sea fish taken by the *‘ Investigator '’ was
published ten vears ago. Since then a few new forms have been described from time
to time. Dr. Annandale has asked me to include these deseriptions and to mention
the more interesting of the known forms obtained since the compilation of the cata-
logue, some of which have not been previously recorded from Indian seas. The
previous descriptions have been given wverbatim so that the whole may form an
appendix to the catalogue published in 18gg. TFive genera and nineteen species are
described here for the first time.

Systematic work cannot always be pursued with unbroken facility. There are
among the collection four small communities of the genus Malthopsis. These include a
number of types which although distinct, cannot I think be treated as separate species
in the ordinary sense of the word, for it is hardly pggsible to suppose that these types
arose in separate areas and subsequently came together again so as to exhibit the
remarkable distributien obtained. This question is dealt with separately at the end
of the systematic part of the paper.

(AR
i-.&_l:__\T_-UHI 1.
STOMI.
elachii.
Family SCYLLID/E.

Seviliorhinus indicus, Brauer.

I.* SYSTE]
Subelass ELA
Order PLA

Suborder

Wissen. Ergebn. Deutsch. Tiefsee-Exped.  Valdivia,"' Bd. xv, parti, p. 8, pl.
xiv (1gob). Y

One specimen 30 cm. in length from 604 fathoms in the Gulf of Oman, Station
339. Registered No. M4,
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Suborder Batoidei.
Family RAIIDAL
Rata andamanica, Sp. nov.

Hiustr. Zool. ** [nvestigator,” Fishes, pl. xlvi, lIL_ > (1900).

Raia, sp. nov., Annandale, Mem. Ind. Mus., ii, part 1, p. 3.

The breadth of the disk is slightly greater than the length measured to the end
of the pelvic fin in the proportion of 19 to 17. The tail is long, the distance between
the tip of the tail and the centre of the vent is much greater than the distance
between the snout and the vent in the proportion of 3 to 2.

The snout projects very slightly. The antero-lateral borders, which are markedly
sinuous, meet at less than a right angle. The lateral and posterior angles are both
evenly rounded, but the lateral angle is less broadly rounded than the posterior. The
greatest diameter of the eye is slightly greater than the smallest interorbital distance,
and is a quarter of the length of the snout measured from the centre of the upper jaw.
The spiracle is close behind the eye; its greatest diameter is about half that of the
eye. The mouth is nearly a transverse line, being very slightly curved ; its length is
one-third that of the snout. The anterior limit of the nostril is removed from the
corner of the mouth by a distance equal to the breadth of the mouth. There are 354
rows of teeth in the upper jaw, 4o in the lower. The teeth are on an oval base ; the
front ones are worn flat, the back ones have a low pointed cusp.

The dorsal fins are small, the anterior being somewhat larger than the posterior;
they are close to the end of the tail and are separated by a distance less than the
length of the base of either. The caudal fin is only represented by a narrow fold of
skin on the lower side. e

There is a continuous row of eight large thorns on the supraorbital ridge; the
first of these is in front of the eye the last behind it.

e rostral cartilage which does not extend

There are about 15 Iarge: es over
quite to the end of the dl*-:L.r “: :

There is a single s.enm uf -ia" El * e mid dorsal line extending from a short
distance behind the level of b
regular. Besides this, most cﬁ'}i & @t ace except the postero-lateral margins of
the pectoral fins is covered thh small deficles.

The sides and top of the tail are spiny, the spines being larger on the upper
surface.

The entire lower surface is smooth and naked except the distal half of the tail,
which bears a few very small spines.

Colour, a uniform slaty grey above @ud below.

A small male 21 cm. in length from 279 fathoms in the Andaman Sea, Station
332. Registered No. F 1122, :
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Raia reversa, Llovd,

Ann. Mag. Nat. Hist. (7), vol. xviii, p. 310 (1906) ; and [Hustr. Zool. ** Investi-
gator,"’ Fishes, pls. xxxix and xli (1908).

The greatest breadth of the disk is equal to the length from the snout to the foot
of the tail.

The cloaca is slightly nearer the end of the snout than the end of the tail.

The interorbital space is ] the length of the snout measured from an eyve or the
middle of vhe mouth.

The anterior borders of the pectoral fins are sinuous and together form an angle
of about 8o0°,

The snout is prominent.

The lateral angle of thetpectoral fins is rounded.

The spiracle is large ; its greatest diameter equals that of the eye

The skin over the skull, but not over the snout, is covered wlth fine denticles.

The anterior half or more of the pectoral fins is covered with small denticles.

There are two seriex of larger spines on the pectoral fins, one series of about
twenty opposite the shoulder-girdle (male characteristic probably) and another of about
fifteen opposite the eve.

There is one large white stellate snine in front of the eye and two or three smaller
ones behind.

There are four or five similar spines in the mid-dorsal line.

On the dorsum of the tail are three “ecular rows of large spines, those of the
middle row being about half as numerous as those of the lateral rows.

The sides of the tail are spiny.

The lower surface of both disk and tail is smoot® and devoid of spines.

The two dorsal ﬁm arc equal in length and:are in contact at their bases; the
caudal fin is a minute Told. v

The mouth is transverse in its outer I;an-! and eury,
exactly half the length of the snout.

There are forty-two rows of teeth acr

The teeth in the middle of the se
shaped.

Colours in the fresh state:—The upper
into dark grey at the margin of the pectoral fins rface of the pelvic fins
and claspers is grey. The iris is black, but the ite milky appearance :
the anatomical cause of this was unfortunately not made out in the fresh state. The
entire lower surface is purplish black. In consistency the whole body is soft and
flabby; when taken from the trawl it was rolled up in a cylindrical posture.

The single specimen (a male), measuring®@ cm. in its greatest length and 33 cm.
in its greatest breadth, was taken from 820 fathoms in the Arabian Sea off the Balu-
chistan coast® Station 367.

*micldle; its breadth is
v

er jaw.
their bases are heart-

is pure white, passing
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The most characteristic features of this species are the soft, flabby consistency in
the fresh state and the remarkable coloration, which suggested the name R. reversa.
Registered No. F 2381

In the same haul was obtained a black pillow-shaped egg with four hollow horns
at the corners; this measures 2} by 1} inches. The horns are not equal in length:
those of one pair are 2} inches long and are separated by a straight border; those of
the other pair are 1} inches long and are separated by a tongue-shaped projection of
the border, which constitutes a smaller fifth horn.

Raia philipi, Lloyd.

Ann. Mag. Nat. Hist. (7), vol. xviii, p. 300 (1900); [lustr. Zool. ** Investigator,”’
I'ishes, pls. x1 and xli (1g08).

The greatest breadth of the disk is equal to the gréatest length, including the
ventral fins.

The ends of the snout and tail are equidistant from the cloacal orifice. The
snout is slender and prominent. The interorbital space is 33 in the length of the
snout, measured from an eye or the middle of the mouth.

The anterior borders of the pectoral fins, which are somewhat sinuous, together
form an angle of about 85°.

The lateral angles are rounded. The spiracle is large, its greatest diameter
equals that of the eye.

Numerous small spinules occur on the upper surface of the tip of the snout and
close to the antero-lateral margin in its posterior haif only.

The superciliary ridge bears four spines in front and three behind.

There are five mid-dorsal spines in the branchial region.

Between the ocellus and the fnargin of the pectoral fin is a group of lanceolate
denticles pointing inwards {_pmh_ahhic]uwn::tmistic of the male).,

f the snout is.covered with fine denticles.
mewhat irregular rows of spines. The tail

The whole lower st

On the dorsum of@ e
is naked below, the si 0

The mouth is wid
the snout.

There are eighty 1
low and triangular, on

The edges of the
middle line by a distinct

curved groove.
The dorsal fins are equal in length ; the distance between them is greater than the

e three g

ot

ed ; in width it is 1 in the length of
per jaw and sixty in the lower. Teeth

e deeply fimbriated and are united across the
in, which is separated from the upper jaw by a deep

length of either. Caudal fin small.
Colour uniform brown above, with ark ocellus at the base of each pectoral fin,

surrounded by a paler ring. Uniform white below ; the tail shows dark mottling on its
4 L]

lower surface. ;
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One small male specimen, measuring 30 cni. in its greatest length and 23 cm. in
its greatest breadth, was taken from 130 fathoms in the Gulf of Aden. Station 360.
Registered No. 1#{%,

There are now six species of the genus Rara in the collection, each of which is
represented by a single specimen  Four of these are from depths of over zoo fathoms,
Two are from more shallow water. Of these two K. powelli is from 67 fathoms in the
Gulf of Martaban, the other, R. philipi, is from 130 [athoms in the Gulf of Aden.
These two resemble one another more closely than any of the others., There is in the
Indian Museum another specimen of the genus which was brought ashore by fisher-
men at Travancore from water which must have been less than 10 fathoms in depth.
This specimen closely resembles R. powelli' but in some ways it also resembles

philipi. It is possible that the three specimens are in a wide sense of one species
which ocecurs rarely in the shallow waters around India and shows local variation.
The specimens from Martaban and Travancore are both females, while the specimen
from Aden is a male. It has been suggested to me that the differences exhibited may
be of a sexual nature At present it does not seem advisable to describe the speci-
men from Travancore as a new species, nor is it safe to infer without evidence that
R. philipi is the male form of K. powelli. The measurements of the three specimens

will be given in detail :—

Name of specimen 2L £ <. | Rain powelli, Raza, sp. Ruoda plalipi,
Locality F 3 - .o | G, of Martaban.] Trovandrom. . of Aden.
Depth : A : ? G7 fathoms. |10 fathoms (?). 130 fathoms,
Sex i bk Female, Female. Male.
Total length . ‘e ‘s = 318 mum. 475 miuL 350 mun.
Breadth . r - 191 .. 315 3320}
Snout to pelvic fin i ; s 3y 200 . 220
Vent to snout .. : i 150 T 174
Width of mouth n: he 20 g 40 32
Corner of mouth to front unl of nostril : e gies L s
Length of snout from centre ®i upper jaw B 8 Tt
Greatest diameter of cve® .. 2 12 11
Spiracle 17 Il
Interorbital dis 1.|1*L-. (0]
Position of greatest bre :l.l.'ﬂl—

A, from snout 135

B, from end of pelvic fin 855
Number of teeth—

Upper jaw 8o |,

Lower jaw 0o
Reg. No... 1383

I

As regards the form of the disk K. powelli and the Travancore specimen resem ble
one another exactly, and differ widely from R. philipi, in which the greatest breadth
is much further back. As regards the shape of the mouth the Travancore specimen
is intermediate between the other two (teX®fig. 1), while as regards the relative

u I See Annandale, Men, Ind. Mus., vol. i, No. 1, p. 10,
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proportions of eve and spiracle it differs from the others, which resemble one another
in this respect. All three specimens are of the same colour and have the same char-
acteristic ocellus at the base of the pectoral fin.

The shape ol the teeth is alike in the three specimens; the same may be said of
the form and disposition of the dorsal and caudal fins.

Fic. 1.—=Muouths of Kiear: A. K., bowelli+- B Nata £ G N, _.l'l.-'il.".'l."!..

Family TORPEDINID.I,.
Narcine mollis, Iloyd.

f.."'r'_'l' !', Ree, Ind, Mus. . vol. 1. p. b (1907); Annandalc, Mem. Tnd. Mus., vol. ii__ no. I.

]

p. 43, pl. iiia, figs. 3, 3a.

Hiustr. Zool. ** Investigator,” Fishes, pl. xlvi, figs. 1, 1a (1909).

The vent is slightly nearer the anterior margin of the snout than the tip of the
tail. The disk is evenly rounded , it is slightly broader than long. The margin of the
flap formed by the confluent ®asal valves is most prominent at the sides, unlike
N. fimdei, the other Indian speg The whole quadrangular space which lies between
1gr as it is broad. In N. timlei this space 1s three

the two nasal clefts is
times as broad as it i

The anterior de er than the posterior; it commences just
ins have blunt pointed ends and the
ous, but not prominent. The dorsal

behind the wventrals 1d:
folds of skin along th
and ventral parts of t

The teeth are in 1
behimd this the numbe
teeth of the front ro

median cusp.

*1L.

jaws ; the front row has only 3 or 4 teeth ;
dses in succeeding rows up to about 16. The
rular, flat surfaces ; behind, the teeth bear a sharp

The spiracle is immediately behind the eve and is the same size as the eye.

The electric organs seem well developed. The fish gave no perceptible shock to
the hand and died soon after capture. @

Round the margin of the disk, and along the sides of the tail, and over the snout,
are the openings of mucous pores symmetrically arranged. ®
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Consistency and general appearance distinctly bathybial. Colour dark brown

above, greyish brown below.

Habitat.—Gulf of Aden ; 130 fathoms. Station 360. Registered Nos. [F 145

-7
i :

Benthobatis moreshyvi, Alcock

Ann. Mag. Nat. Hist. (7), vol. v, p. 145 (1898) ; Cal. Indian Deep-Sea Fish, p. 18
(Calcutta, 18qq); Hlustr. Zool. ** Investigator,’ Mishes, pl. xxvi (18q9).

One small specimen from 585 fathoms, off the south coast of Arabia. Station

L2153

358. Registered No. I 1
Order TELEOSTELI
Suborder Malacopterygii.
Family ALEPOCEPHALIDAS.
Genus PILATYIROCTEGEN, nov.

Resembling the genus Plafviroctes- (Giiniher), but differing from it in possessing

small but well-developed pelvic fius. “Cac Ceep folds of skin which in Platytroctes -
form the dorsal and ventral contours v, ili. “.uly are not empty as in that genus but
are occupied by a thick layer of conpceiive vissie.  The scales are not keeled.
Platvirod: NLEFISL SP. DOV,
B.6, D. 2 9 28 V. .
The greatest depth of the body is t! lrd of the total length without the cau-

dal. The length of the head is slightlx more thar a quarter of the total without the
caudal. The diameter of the eye is slightly less than one-third the length of the
head. The length of the snout is equal to half the disneter of the eye.

Minute teeth occur in a single row on the p illaries, maxillaries and den-
taries ; there are a few%mall teeth on the vomer

The innermost of the four gills is half th rs.  Filaments and
rakers are about a third of the diameter of t of the first arch are
longer than the others.

A small tubular papilla with an ¢
behind the operculum on a level with the

The upper surface of the head, which is
either side by straight supraorbital ridges,
ridge, the infraorbital and pre-opercular hones ea
ing at intervals.

The lower ends of the clavicles, which together form a remarkable bony spine,
are in contact up to their apices.

The gill-cover of the left side overlaps gt of the right side at its lower end,
where it contains an extra or seventh small branchiostegal rayy not represented on

the right side. »

ies are toothless.

i a short distance

y flat, is bounded on
t. The supraorbital
iferous canal open-
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Colour black.

One specimen measuring 13 cm. from the Bay of Bengal. Station 371, 500
fathoms. Registered No. *4F%,

This genus must be closely related to Plafvfroctes. It is most interesting that
the two genera should be separated by such a major character as a pair of pelvic fins
and yet resemble one another so closely in minor details. The similarity of their
outward appearance is most remarkable.

The genus Platviroctes contains the species I’ ¢pus, Gunther, and P. procerus,
Brauer. The ‘‘ Investigator ' has obtained a single specimen of P. apus from near
the Laccadive Isles, I have had the opportunity ol comparing this with Plafyfrectegen.
The main difference lies in the pelvic fins of the latter. With this is necessarily asso-
ciated the fact that the contours of the body ave not formed by empty skin as in
Platvtroctes, for pelvic fins could not be supported on a fold of empty skin. In Platy-
troctes the highest and lowest quarter of the body will transmit light, for the com-
ponent layers of skin are in contact with one another internally. In our specimen of
P. apus only those scales which cover the empty folds of skin are keeled. The scales
covering the middle or thick part of the body are not keeled.

The specimen of Platyviroctes apus obtained by the ‘‘ Investigator ” has a tubular
papilla behind the operculum similar to that possessed by Platylroctegen. In both
the system of muciferous canals on the head is as alike as though they were of the
same species. Similarity in other features is equally great and yet the differences are
very decided. Apart from the pelvic fins the following are the chief differences :—

1. The triangular cranium is depressed in the middle line in Platylroctes apus,

—nearly flat in Plafviroctegen.

. The scales are keeled like those of a reptile in Plafviroctes apus,—smooth
in the other. In our specimen of P. apus only the upper and lower scales
are keeled. .

. The remarkahle clay,
the other.

4. The dorsal ¢

| §¥]

d

ine is bifid at the tip inePlatviroctes,—simple in

r in Platyviroclegen.

P. procerus is a
first example of P.
also possessed a simi

opercular papilla. It is hikely that the
» ¢ Challenger "' in the Atlantic Ocean
etached or was otherwise overlooked.

microlepis, sp. nov.

Tlustr. ator,” Fishes, plate xliv, fig. 4 (1909).

B. 6, D. 20-22, A. 30-33, V. 5-6, P. 10, L..1. 125, L.tr. 30-35.
The head is slightly less than a third of the total without the caudal. The maxi-
mum height—which is at the base of @ pectoral fin—is a sixth of the total. The vent

is nearer to the gill-apening than to the base of the caudal fin. The ventrals are
much nearer to the vent than to the gill-opening. The anal fin, being much longer
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than the dorsal, commences anteriorly to it. The tenth ventral spine is opposite the
first dorsal.

The diameter of the eye, which is equal to the length of the snout, is 3} inthe total
length of the head. The posterior end of the maxilla just reaches a vertical through
the anterior border of the eve. The gill-covers are large and widely open; they
contain six branchiostegals and are covered with soft brownish black skin, like the
cranium and snout. The gill-rakers are numerous, lone . lanceolate and acute.
Pseudobranch small, The teeth are well-developed in the premaxillie and dentaries,
a few small teeth on palatines and three or four minute teeth on vomer.

In the mid-line of the back in continuation with the dorsal fin nearly up to the
head is an empty fold of skin bearing scales as in celestomatomor pha.  Scales through-
out are very small and nearly circular. Stomach siphonal — Liight pyloric caeea.

The chiel peculiarities are the small and numerous scales and the extension of
the ventral fin well bevond the level of the dorsal Both of .these features are asso-
ciated in the genera Conocaera and lLulastomatomor pla. On the whole the species
resembles . niger (Giinth.) more than any other species,  Colour black.

Five specimens, the longest 20 e in length. Stations 273, 336 and 297. Arabian

: ) J 1 : . ™ 3 0 B O 1 0
Sea, 8550, 7oo and boo [athoms. Registered Nos. #31:-3 asia 2881

f ' I i g f B F ] r
Alepoci Piealies fONFLeeps, SpP. 10V,
! 1

[Hustr. Zool. ** [nvestizator,” Fishes, plate xliv, fig. 2 (190g).

Bo6.D.20 A.23 P. 10, V.0, 1.1 52, L.ir. 5-1-0.

The length of the head is considerably more than a third of the total without the
caudal. The greatest height of the body—which is 1.} the level of the pectoral fins—is

61 in the total without the caudal. The vent is ngaeer the gill opening than the end

it nearer to the vent than to
another. ‘The diame-
mg and pointed ; its
T jaw projects consi-
: diameter of the eye.

wf the tail The attachment of the ventrals i
the gill-opening. The dorsal and anal fins ar
ter of the eye is a fifth of the length of the
length is equal to the postocular length ¢
derably bevond the lower as much a ;
It is nearly horizontal when closed. ide extension. When
closed the whole of the maxilla 1s 1in fron the anterior border of
the eve. The ends of the maxilla are very ¢ ng down slightly below
the level of the lower jaw.

The gill-covers are voluminous and widely me partially overlaps
the other. They contain six branchiostegal rays, snd are covered with soft black skin.
The skin on the top of the head and snout is thin.  The gill-rakers are numerous, long,
lanceolate and acute. The gill-filaments are short and delicate. Pseudobranchs
present but small.

The teeth on the premaxillary and dentary are very minute ; on palatines and
vomer present but minute. Stomach siphonal.  Seven rudimentary ceca.
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)
One specimen, g cm. in length. Bay of Bengal, 693 fathoms. Station 330.
Registered No. #4874,

Alepocephalus macrops, sp. nov.
Litustr. Zool. ** Investigator,” Vishes, plate xliv, fig. 3 (1909).
B- 6, Dl 7, A 20, V. 5§, P. 8, LL.L 50, L.tr. 6-1-9 at v. fin.

The length of the head is as much as two-fifths of the total without the caudal.

The maximum height—which is just in front of the pectoral fins—is one-fifth of
the length without the caudal.

The vent is equidistant from the base of the caudal and the nearest point of the
opercular margin. The attachment of the ventrals is half-way between the vent and
the nearest point of the opercular margin. The diameter of the eve is a third of the
length of the head and is more than the length of the snout. The eyes are separated
by less than their diameter. The snout is 34 in the length of the head. The mouth
1s nearly horizontal. The posterior end of the maxilla reaches nearly as far back as
a vertical through the centre of the eye. The upper jaw slightly overlaps the lower.
Teeth are conspicuous and occur on the premaxillae, dentaries, palatines and vomers.
The gill-cover is voluminous and widely open below ; it is covered like the rest of the
head with soft black skin. The gill-rakers are numerous, long, lanceolate and acute,
the pseudobranch is present but small. The scales are rather large, their length and
breadth are eqgual.

The dorsal and anal fins are approximately of the same length and lie opposite
to one another. Stomach siphonal. There are seventeen pyloric caca of moderate
length.

Colour in spirits.—Head jet black, body brownish black, fins black with a bluish
tinge. L]

One specimen, I1 cm. in

L0y 4

Registered No. *",

Bay of Bengal off Arakan coast, 419 fathoms.
L ]

phosphorops, Alcock.
1),

gl vi, p. 307 (1890).

1e Bay of Bengal off the Arakan coast,
rom the Arabian Sea, 1,000 fathoms.

A second specim
1,100 fathoms. The
Registered No. 1°%5

rpha caruleiceps, Lloyd.

Ann. Mag. Nal. Hist. (7), vol. xviii, p. 308 (1906) ; Illustr. Zool. © Investigator,”
Fishes, plate xlii, fig. 3 (1908).

B. 5, D. 1ggA. 40, P. 7, V. 6.

Closely resembles A. phosphorops, from which it differs in the following parti-

culars:—
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1. The premaxillary teeth are fewer in number and are relatively larger; they
are arranged in two sets, an anterior closely set group of eight or nine, and a pos-
terior group of three with wide intervals between.

2. The interorbital space is wider than half the diameter of the eye.

3. The head is covered with a firm smooth skin just as in . phosphereps, but
in the new species the colour of this skin is a dark slaty blue. The colour of the rest
of the body is brownish black. The bases of the fins have a blue tinge. The blue
colour is partially preserved in spirit.

4. The total height is only } of the total length excluding the caudal fin.

One specimen, 18 cm. long, from 1,005 fathoms in the Gulf of Oman. Station 354.
Registered No., 1384,

Narcefes affines, 1,loyd.

Ann. Mag. Nat. Hist. (7), vol. xviii, p. 308 (1900) ; [lustr. Zool. ** Investigator,” Fishes,
plate xlii, figs. 1, 1a (1908).

Praaiosra 0 1oV 10, B 13, Ll 93, Lot g-1=13

§

Resembles N. pluriserialis (Garman), and differs from N. ertanelas (Alcock) in the
following particulars :—

1. There are seven branchiostegal rays.

2. The first ray of the anal fin is vertically below the eighth ray of the dorsal.
3. There is one enlarged tooth on either side of the vomer.
In all its proportions this species resembles N. pluriserialis very closely.

It differs from N. pluriserialis in the following respects :—
The teeth in the maxillie are in two series, an outer series of small teeth and an
L

inner series of larger ones.
There are only 5&:‘&[1L}.'-t]1ree scales in the lg
The scales of the lateral line are large, me:
The total length of the single specimen j
In the middle and hinder parts of the fi
six scales, but in the front these scal
so that one inch contains eight or nir
In the anterior half of each scale o
tube ; the margin of this opening is complet
hinder edge of the scale which lies next in {ro
Colour almost black ; head and lining of gil
One specimen, 14 inches long, from 1,005 fath
354-
It is notable that N. pluriserialis (Garm.), which this species resembles in many
ways, came from 1,010 fathoms in the Gulf ofanama. Registered No. 2382,

as ! inch in length.

iteral line contains
mich further extent,

wide opening of its
vicirenlar notch in the

in the Gulf of Oman. Station
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Family STOMIATIDE.
f'rf},h,:"ullh.",-u.w hemines (MacArdle).

Photichthys hemingi, MacArdle, Ann. Mag. Nai. Hist. (7), vol viii, page 521 (1901);
Hustr. Zool. ** Investigator,’” Fishes, plate xxxvi, fig. 2 (1903).

B: 1. D, to-8 6L, Py, Moo

““ Bady black, covered with large deciduons scales.  The length of the head is
about one-seventh the length of the body without the candal, and a hittle greater than
the height of the body, The eyes are situated very near the anterior profile, about
a diameter apart {rom one another, and are one-sixth the length of the head. There
is a double row of small needle-like teeth in the upper jaw, and a single row of similar
but smaller teeth in the mandible, A few small teeth in the palatines and vomer,
but the latter has no fang.  The surfaces of the mesoptervgouds minutely denticulate.
Gill-openings very wide. Four gills with short lamina and long setose gill-rakers on
the first three arches. The dorsal fin is situated above the space between the ventral
and anal fins. The latter iz extremely long and terminates about an eve-length from
the caudal. The pectoral and ventral fins are nearly in the same plane, and the
latter are almost midway between the former and the beginning of the anal fin, On
the two specimens, one of which is very much damaged and the other by no means
perfect, no adipose dorsal fin can be made out. The back is scaly and is not rugose.
The luminous organs, which show up a dull opaque white againstthe dark back-
ground, may be grouped as follows :

(1) One between the bases of all the branchiostegal rays.
(2) Sixteen between 1%1; symphysis of the jaw and the pectoral fins.

(3) Eight between the aagetoral and the ventral fins.

(4) Five between tl and the anal fins. . :
(5) Thirtyv-fiy
The
(6) and (7)
run :
(8) A [ourtl

to nea

listributed along the bases of the anal rays.
e taken as forming the lowest lateral row.
lateral row join about the ventral fins, and
ar the caudal fin.

he others, runs from behind the head
¢ anal fin

There are two one at the anterior angle of, and the other
behind, the orbit.

Length 6—8 inches.

b

Tw imens from the Bay of Dengal, 475 and 8590—880
fathoms.

This fish bears several points of resemblance to Gonostoma maderense (Johnson,
Proc. Zool. Soc., 18q0, p. 459), nt:iﬂh]ii the absence of fangs on the vomer and of an
adipose dorsal fin ; but in other respects it appears like a true Photichthys. It differs
from (. maderense in having scales on the back and none on the cheek sand in having

but a single row of teeth in the anterior portion of the lower jaw. It is quite
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possible, too, that the small adipose fin may have got rubbed off in the * Investiga-
tor ' specimens.’”’ (MacArdle.)

Since the above description was drawn up by the late Captain A. IY. MacArdle
other specimens have been obtained. There is no doubt that the adipose fin is want-
ing in the species.

The illustration of this species was published simultancously with the report on
the dee]}-ﬁt_’n fish of the * Valdivia ' Expedition, among which is the new genus 'J‘J'.fl,hfrr—
phos, Brauer. The resemblance between 'riplophos clongation, Braver, and Photich-
thys hemingi, MacArdle, is manifest, consequently [ have changed the name of the
latter to T”"’I;'l’flf',.'"‘-"l-'“-"' fremingi.  The presence of two teeth on the palatines of this
species is a distinction from 7, elongaium.

Four specimens from the Bay of Bengal. Stations 165, 235, 277, 327. All have
two teeth of moderate size set close tovether on each ]=;11111i1w.

One specimen (No. “2%) has a tooth on the left side of the vomer. Registered

o e SYR TR TRTE
MOS: Toby. BiE o lled L

suborder Haplomi.
Family SCOPELID.S.
Muyctoplaon (Lampanvetus) gemmifer (Goode and Diean).
Mem. Mus. Comp. Zool, Harvard, vol. xxii, p. 50, fig. 58 (1890).
Omne specimen 11 cms. in length from Station 154 in the Arabian Sea, 947 [athoms.

This species has been previously recorded only from the Atlantic Ocean. Registered

No. 1472,

Sternoptvx diaphana, I—Tr.*ilu:mu.

Der Naturforsher, 1751, vol. xvi, p. vol. xvii, p. 249.
L

705 [athoms. Regis-

Three specimens from the Bay of Beng
102527

tered Nos.

 velothone acclii
Mem. Mus. Comp. Zool. Haruv 47, pl. ] (1899).

One specimen, Bay of Bengal. Stat Registered No. 2893,

Suborder
Family NEMICHT K,

Venefica proboscidea, Vaillant,

One specimen f{rom the Gulf of Munaa&ﬁﬁ fathoms, Station 307, agrees very
closely with this species. In the original description the tail was said to be three-
fifths of the total. In this specimen the vent is eleven inches from the nose and
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nineteen inches from the tail. The proportions of the head are exactly as in Vaillant's
376

specimen, which was taken from 2,200 metres off Morocco. Registered No. 2§

Servivomer seclor, Garman.
Mem. Mus. Comp. Zool. Harvard, No. xxvi, vol. xxiv, p. 320 (189g).

This specimen agrees exactly with Garman's detailed description, but it also
agrees with the shorter description of S. beanii (Gill and Ryder).

Brauer records Serrivomer sector as having been taken by the “ Valdivia'' from
the Indian Ocean, and remarks the similarity between S. secfor and 5. beanii.  Arabian

T

Sea, off Travancore. Station 306, 930 fathoms. Registered No, 19

Family ANGUILLIDA,
[_xli.'rl-'-:'ri'H_L':'-" J-:.’J'-""f"g'i“.s Aleock.

Anan. Mag. Nat. Hist. (6), vol. iv, p. 456, (188q) ; Tlustr. Zool. ** Investigator,”
IFishes, pl. vii, fig. 4 (1892).

Among many specimens of this species are three from Stations 323 and 333
which are of unusunal size, being over 3o cm. in length. They are black in colour but
otherwise resemble the smaller specimens of the species, which are greyish brown
The generative organs of these three specimens are conspicuously ripe. They are
probably the sexually mature form of the species which, as in certain other eels, is

different in appearance from the immature form. Registered No, 10802,

NAPHOBRANCHIDZ.

Svnaphola s, var. bremidorsalis, var. nov.

Tilustr. 2 ‘ishes, plate xlvii, fig. 1 (1900).

This variety clos
length of the dorsal fi

In describing the
description of S. brewi
that the distance bety
(Giinther, )

In its general proportions and i the mosaic-like arrangement of the elongated
scales the specimen resembles S. pinnalus and differs from brevidorsalis. |

There are three specimens of S. piguaius from separate stations in the Arabian
Sea. In all of these the dorsal fin ariSEs about a head-length and a third behind the
gill-opening ; in this specimen it arises rather more than two head-lepgths behind
that point.

all but one character, namely, the
" brevidorsalis.

n the same words may be used as in the
sal fin commences so far behind the vent
the vent equals the length of the head.”
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One specimen, 70 cm. in length, from the Arabian Sea, Station 338, 830 fathoms.
Registered No. *411,

Suborder Heteromi.
Family NOTACANTHID.A.
Notacanthus indicus, sp. nov.
Hiustr. Zool. ** Investigator,”” Iishes, plate xlv, fig. 8 (190g).

B. 12, D.xi, A. T4-105, V. iii 7, P. 12.

F !

The length of the head is three-fifths of thie distance between the snout and
vent. The head is 4} in the total length. The depth of the body at the ventrals
and pectorals 1s 71 in the total length

The snout is pointed, laterally compressed, and half as long again as the eye.
The diameter of the eye is 61 in the length of the head. The corner of the mouth lies
just behind a vertical through the anterior border of the eye. Just above the corner
of the mouth is a stout curved spine lying horizontally with the concavity downwards.
The nostrils lie in front of the middle of the eyve and areslightly nearer the eye than the
end of the snout. The gill-covers are very large and form more than half the length
of the head : widely open behind and above, they are united below for less than half
their length.

The lateral line is conspicuous; it commences a short distance in front of the
upper angle of the gill-opening. Behind the head it occupies the highest quarter of
the body but descends gradually until it occupies the middle line of the tail. There
ally longer {rom the first to the
e first spine from the end of
rom the end of the tail.
ine lies immediately
lorsal. ‘The wentral

are eleven spines in the dorsal fin, they become gre

tenth ; the eleventh is a small spine. The distai
snout 1s very nearly as long as the distance
The vent lies under the third dorsal spine.
behind the vent. The last ventral spine
spines increase in length from before

The ventral fins contain three s
joined together at the base. The pecto
nearly as long as the postocular part of
The scales are cycloid, small, and cover the

The premaxille on either side bear twen 1 arranged with great
regularity. The lower jaw contains forty-two td#h on either side. They are not so
curved nor are they arranged with such regularity as the premaxillary teeth. There
are forty-two similar teeth on the palatines, they evidently oppose the teeth of the
lower jaw. Stomach siphonal. Four large p¥®ric ceca.

QOune specimen, 20 cm. in length. Colour dark brown. Arabian Sea, 512 fathoms,
Station 305.  Registered No. 0%

vs ; they are partially
the ventrals and are
ntain twelve soft rays.
d.

"
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Suborder Percesoces.
Family CHIASMODONTID.IE,
Genus KALL, nov

A genus allied to Chiasmodus (Johnson), differing from 1t i the reduction of the
operculum, in the character of the teeth, the presence of a double row of pores in the
lateral line, and in possessing pyloric cueca,

The body is scaleless and covered with thin, loose, black skin There are two
separate dorsal fins, the anterior slightly shorter than the posterior which is equal
and opposite to the anal.  The ventrals are thoracic but slightly behind the level of the
pectorals. The mouth is very wide. The opercular bones are much reduced so that
the angle of the lower jaw forms the posterior limit of the head. The teeth are few
and very large, with arrow-headed points ;

- they are arranged in two series, those of
the inner series being much the larger. The vomer is toothless; the palatine bears a
few large teeth. Upper pharyvngeal teeth are present. All the teeth are depressible
inwards. The gill-aperture is very wide. There are four long slender gills with very
short filaments. There are no pseudobranchize. The stomach is ciecal and very large.
There are two pyloric caeca.  Air-bladder present.
Kali indica, sp. nov.
Hustr. Zool. ** ievestigator ' Tishes, plate xliv, fig. 5 (1909).
B.i6, D.xui 22, A. 23, P- 12, V. 115,

The head is a quarter of the total length without the caudal. The greatest depth,
which is just in front of the attachment of the pectorals, is a fifth of the total. The
length of the snout is equal to

interorbital breadth and half as long again as the
diameter of the eye, whicl kL of the length of the heagl. The mouth is very
large and extends far The upper and lower jaws meet only at their
vards and downwards in the middle of their
n stand erect.  When the mouth is closed,
middle of their length by a distance
a deep bony depression on the top of
tre and meel in the middle of the upper
1ese ridges are two deep depressions in the
1 from the head in the single specimen). The

P’

articulations and in
length, DBecause of
the upper and lowe
greater than the dian
the head limited by t
surface of the snout.
bone (the loose skin 1
openings of the gill-cav 18rge.  The gill-coverings are completed below
by a thin membrane which is so Wluminous that in the dead specimen it is not ren-
dered tense until the angles of the jaw have been separated laterally from one another
by a distance equal to the length of the head. The gill-arches are very long and slen-
der and are freely exposed. Their hl]lﬂl]lh are short, being equal to half the dia-
meter of the eye. The teeth are alike in both jaws ; they consist of an outer series
of ten teeth increasing in size from behind forward—the largest being slightly less in
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length than the diameter of the eve, and of an inner series of three much larger teeth
the middle one of which is situated beneath the eyve and is as long as the snout. All
teeth are completely depressible except the foremost of the outer row which are only
partially so. There are five long depressible teeth on each palatine. There are well-
developed upper pharyngeal teeth. The vomers are toothless.

The vent is half-way between the snout and the root of the tail. The pectoral fins
are nearly as long as the head. The ventrals arise below and behind the pectorals and
are about half their length. The second dorsal and the anal fins commence at the level
of the vent. The two dorsal fins are separated by a distance equal to the diamete:
of the eye. In the specimen the skin of the anterior half of the body alone is present.
In this region the lateral line consists of a double series of circular white spots. There
are eighteen pairs of these from the highest point of the gill-opening to the level of
the vent. The stomach is caccal and very large. It is empty and contracted but its
walls are very thick, much folded and covered with tortuous blood-vessels. There are
two pyloric caeca ascending on the left side of the stomach. An air-bladder is present.

Judging from the character of the jaws, teeth, gills and stomach, we may assume
that this genus has, like Chiasmodus, the habit of swallowing large fish.

One specimen, 17 cm. in length. Bay of Bengal, Station 312, 1,343 fathoms.
Registered No. 1934,

Genus Dvsarorus, MacGilchrist.

A genus allied to Chiasmodus, Johnson, differing from it in possessing four series
of teeth in the jaws, and scales which are provided with thorn-like spines. It pos-

sesses a pseudobranch and pyloric ceca.

Dysalotus alcocki, MacGilchrist,
@

Ann. Mag. Nag. Hist. (7), vol. xv (1g05), p. 268; [ - Zool. ** Investigator,”' Fishes,

. pl. xxxvii (Ig

B. 7, D.wviii 27, A,

d nearly eight times
and long, contained

““ The body is elongate and compress
in the total length, without the caud
about 3} times in the same standard

The snout is very long and depress
more than } the length of the head. The ey
set. The interorbital space is more than twice
side to side, and traversed by two anteriorly ecs which enclose a V-
shaped space. The nostrils are slightly nearer to e eye than to the tip of the snout,

The mouth is very deeply cleft, reaching beyond theeyes. The lower jaw projects
beyond the upper ; no barbel. The mucous system of the head is well-developed.

The body is naked except the pnstﬂriﬁm]f or so, which is furnished with
(minute) spiny, scales arranged for the most part in rows parallel to the lateral line ;
the spinules have a backward inclination. ¢

ameter of the eye and
part, small, and deep.
eye, nearly flat from




156 Memoirs of the Indian Muscuom. [Vor. 11,

The lateral line is single, uninterrupted, very broad, and conspicuous ; it runs
from the upper angle of the gill-opening to the base of the caudal, curved slightly
downwards, and contains a row of about 41 distinct pores.

Two separate dorsal fins: the first begins slightly posterior to the vertical through
the base of the pectoral, and contains 8 slender spines ; the second begins a couple of
millimetres behind the first, is much the longer, and contains 27 rays. The anal is
equal, opposite and similar to the seconddorsal.  Caudal symmetrically forked. Pector-
als long (about half the length of the head) and slender, in position nearer the ventral
than the dorsal line ; all rays brauched. Ventrals (I, 5) short (not so long as sunout),
inserted below the pectorals, but connected only by ligament with the clavicular arch.

Vent about 8 mm. in front of where the anal fin begins. No anal papilla; small
urogenital papilla behind the vent.

The jaws are distensible, with four series of setiform teeth similar in both jaws ;
those of the inner rows longest ; all movable and turned inwards. No vomerine teeth ;
a single row of small teeth—depressible backwards—on each palatine. Tongue free.
Gill-openings very wide, with membranes joined only quite anteriorly. Seven bran-
chiostegals. Gills four; last gill-cleft a foramen merely. DBranchial arches weak and
gill-rakers represented by small fixed and fairly numerous teeth similar to those of the
mouth. Pseudobranchie are present.

An air-bladder is present, but without an open duct. The pyloric ceeca were
densely matted together and entangled with parasitic worms ; there were about nine
ceeca. Beside these the hepatic duct opened into the gut. Vertebre 39 (15 abdomi-
nal and 24 caudal). - Abdomen extends well behind the vent into the tail. The
stomach is elongate, cmecal in shape, and empty ; its inner surface presented large.
coarse, longitudinal ruge. Liver small.

The colour in life was violeshlack. A single specimen about g} inches long ; was
caught in the trawl at Station e Bay of Bengal, near the Andamans, 705 fathoms."”
(MacGilchrist.) Registered

I think that the
omitted These str
are arranged in four
the body. Each sp
over a millimetre in
curve slightly with th
disc by as much as a 1

The parasitic v
as immature examples ol a s

L]
vhich is applied to the spiny scales should be
remarkable peculiarity of the genus. They
to the lateral line in the posterior part of
f a circular disc which may measure
flender, transparent and upright, and
dckwards. Some of them project from the

ve been since identified by Prof. von Linstow
caris.

Family TETRAGONURID .
Genus @ricETHYS, nov.

Resembles Tefragonurus, the only other genus of the family, in the form of the
body and general arrangenient of the fins and in possessing cesophageal sacs lined by
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papillee. Differs from Tefragonurus in that the soft dorsal and anal fins are continued
nearly as far backwards as the caudal, the anal fin being preceded by three spines ; in
having only three branchiostegal rays; in being devoid of gill-raker-like knobs below
the pseudobranchia.

The pectoral arch (text-fig. 2) is suspended from the skull; the coracoid is foram-

inate : there is no mesocoracoid ; there are four metapterygials,

/ scl the highest is nearly suppressed, the next two articulate with

the scapula, the lowest and largest touches both scapula and

coracoid. One or two of the uppermost rays of the pectoral

fin articulate with the scapula; the postclavicle is well-devel-

oped, its lower end is close to but does not touch the hinder
end of the pelvis.

The eye rests upon a concave lamina of bone which
projects inward from the suborbital. The maxilla does not
make up any part of the margin of the jaw. The pre-

Fi6. 2.—Shoulder-girdle  maxilla and the dentary bear a single row of minute peg-like
O SEMIINYS, teeth which are set close together in the gum, but scarcely

project beyond it and combine to form a weak cutting edge. There are a few small
teeth on the vomer and palatines.
There are four gill-arches and a wide slit behind the fourth.

A

FiG. 3.—Viscera of Mulichtlys: A, from above; B, rerse section of gizzard.

__istiﬁg of twenty distinct folds. The
gizzard which is lined by a hard
imerous well-developed pyloric ceca.

The pseudobranch is very well developed, co
cesophagus is dilated laterally, forming a kind
papillated membrane (text-fig. 3). There a
There is no air-bladder.
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Mulichihys squamiceps, sp. nov.
Hiustr. Zool. ** Investigator,” Fishes, plate xlvii, fig. 4 (1909).
B. 3, D:x 2o, A 1020, P19, V.15, Ll 53, L:tr. 15:

The head is slightly less than a third of the total without the caudal. The great-
est depth of the body equals the length of the head. The diameter of the eye is
one-third of the length of the head. In length the snout is two-thirds of the diameter
of the eve: it is smoothly conical and somewhat pointed. The lower jaw falls short
of the snout. The nostrils lie just below a horizontal line drawn through the upper
border of the eve and half-way between the eye and snout. The vent is equidistant
from the snout and the base of the tail. The body and head, including the cheeks
and snout, must have been covered with scales which have since fallen off, judging
from their areas of attachment; it is probable that the scales were approximately rhom-
boidal in shape. There are indications of two lateral lines as portrayed in the figure.
(The scale areas have been represented somewhat conventionally in the figure.) The
colour of the whole fish is chocolate-brown. It is probable that this fish is, like
Tetragonurus, an inhabitant of the intermediate depths of the ocean.

One specimen, T1 cm. in length, taken in a trawl from the Arabian Sea, 512
fathoms, Station j05. Registered No. 293°,

Family STROMATEIDZE.
Psenes nigrescens, sp. nov.
Iilustr. Zool. ** Investigalor,”’ Fishes, plate xlvii, fig. 6 (190q).

2-25, A. iii 21-23, V.1 5, P. 21.

a blunt, rounded snout. The greatest height is
out the caudal. The length of the head is 23 in
ut is about half the diameter of the eye. The
of the head. The length and depth of the
o upper jaw is equal to the diameter of the
s far back as a vertical through the
PPas the head behind the centre of the
1e base of the pectorals and reach as far
r margin above the pectoral fin shows two
open notch. The lateral line forms a wide
yish brown. Fins black, except the caudal,
ctorals, which have none. A single row of small

A small compressed fish
s ightly more than half the le
the length without the
diameter of the eye 1
head are about equ
eve. The angle of tl
centre of the eve. T
eve. The ventral fins
back as the first anal s
blunt points separat
curve. Scales cycloid
which has a little pigment and the
teeth in both jaws. None on palatine or vomer. Many specimens were obtained in
the trawl from g50 fathoms. Their ‘\ﬂdl‘j contained Sagitta or some allied Chaetog-
nathous genus in large numbers, so ™®y were not caught at the bottom. Judging
from their uniform dark grey colour they were probably from the intermediate
depths. Andaman Sea, Station 310. Registered Nos. 10248, ]
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Suborder Anacanthini.
Family MACRURID.
Macrurus (Ceelorhynchus) acipenserinus (Gilbert and Cramer).
Ceelocephalus acipenserinus, Proe. U. 5. N. M., vol. xix, page j2z2.

One specimen of this species, which has been recorded previously only from near
the Hawaiian Isles. ,Bay of Bengal off Dondra Head, 620 fathoms, Station 321.
Registered No. 1921,

Suborder Acanthopterygii.
Division PERCIFORMIS.
Family ACROPOMATID.X.
Syunagrops splendens, sp. nov.
Hiustr. Zool. ** Investigator,”’ Fishes, plate xlvii, fig. 5 (1gog).

B. 7, D. ix-i-10, A. iii 8, P. 17, V.i 5, L.1. 53, L tr. 3-1-0.

T

The greatest depth, which is at the anterior end of the first dorsal, is 31 in the
length without the caudal.

The length of the head is nearly half the total without the caudal, the proportion
being 11: 24.

The eye is large, it is a quarter the length of the head and is longer than the
longest part of the interorbital space.

The mouth is oblique, the posterior end of the maxilla nearly reaches to a verti-
cal through the centre of the eye.

The length of the snout is slightly less than th
jaw projects bevond the upper. The symphyg
The nostrils are in front of the upper half of t
the end of the snout. The anterior of the
a lower level than the other. The post
flexible points, the upper one being
tion of the suboperculum and is sup
is the true posterior angle of the oper
border but is not serrated.

There is a well-marked pseudobranch.
tened but not acutely pointed.

There are small villiform teeth on the prd@aXlla:, palatines and vomer. The
teeth of the lower jaw are larger than those of the upper. There is a pair of large
canine teeth in the upper jaw and a pair at t rmphysis of the lower jaw.

The deciduous scales are very large and t, they overlap one another by about
three-quarters of their diameter, they are ctenoid, but some of the scales, especially
those below the eye, have inconspicuous serrations or none at all.

®iameter of the eve. The lower

e lower jaw is very prominent.
1uch nearer the eye than
ller and is placed at
erculum has two thin
ormed by a prolonga-
stronger point, which
erculum has a double

numerous and fat-
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The first dorsal fin commences behind the level of the pectoral fin and in front
of the level of the opercular angle.

The first dorsal spine is half the length of the third which is the highest of all.
The two dorsal fins are almost in contact. The pectoral fin reaches nearly as far back
as the level of the first anal spine. The ventral fin arises at the same level as the
pectoral butis only half its length. The vent lies between the ventral fins at the
level of the opercular angle. There are three anal spines ; the first, which is very short,
is opposite the middle of the posterior dorsal fin.

The caudal fin is deeply cleft and is as long as the postocular part of the head.

The lateral line is distinet ; it is curved and occupies the upper part of the body ;
it 15 separated from the mid-dorsal line by three rows of scales.

Seven pyloric caeca of moderate length. Colour in spirits reddish brown above,
Scales very bright and silvery with a fine blue iridescence.

One specimen, 15 cm. in length, from the Gulf of Oman, 230 fathoms, Station 3471.
Registered No. 11§+

This species differs from S. philippinensis in possessing three anal spines. The
preopercle and spine of the ventral fins are not serrated and the scales are ctenoid.

Divison ZEORHOMBI.
Family PLEURONECTIDA.
Samaris tnornata, sp. nov.
Illustr. Zool. ** Investigator,’’ Fishes, plate xlvii, figs. 7, 7a (1g0g).
B. 6, D. 61, A. 48, P. 5, V. 5, C. 16.

The breadth of the body is 24 in the length without the caudal. The length of
the head is 4} in the length 2 out the caudal. The length of the snout is a little
less than half the diameter o The eye is 3} in the leggth of the head.

The eyes are clos in contact: the right is very slightly in
advance of the left. 1ar, being reduced by a flap which descends
from the upper mar terior nostril on the coloured side is tubu-
lar, the posterior is s

The mouth is ob
of the same length :
pressed band ; they ar
the same as in S. ¢ris

Xillze are equally developed and are
are villiform and are arranged in a com-
s of the jaw. The arrangement is nearly
eing compressed into one broad band instead
of being arranged in e are no teeth on the vomer and palatines.
The right pectoral fin contain¥ve rays and is longer than the head. There is
no pectoral fin on the blind side. There are two ventral fins each with five rays.
The right is pigmented and is Gne—t!‘l'onger than the left which is unpigmented.
The caudal fin is about one-fifth of tal length. The rays of the dorsal and anal
fins become longer posteriorly. They are sharply marked off from t}'le caudal fin.
The dorsal fin commences well in front of the eye in one specimen ; the first ray arises
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close to the upper lip. There is no prolongation of the first dorsal rays. This con-
stitutes the great distinction between this species and S. erisfata.

The lateral line is straight, rising slightly in the anterior part of the body.

The gill-rakers are short tubercles.

Colour of the upper surface.—Chestnut-brown with diffused blotches of sepia and
dark grev; white below.

Fins black.

Secales ctenoid on both sides: the cilia are much less marked on those of the lower
side.

Three specimens, the longest measuring 13 em., from 130 fathoms in the Gulf of
Aden, Station 360. Registered Nos, #28L=%,

This species so closely resembles S. cristafa that it was thought that the absence
of the crest might be due to the fact that these specimens were of the opposite sex to
those on which S. cristafa was defined. Examination of the immature generative
organs show, however, that both sexes are represented among the three specimens.

Leops nigrescens, Tloyd.

Rec. Ind. Mus., vol. 1, pt. 1, p. 9 (1907); llustr. Zool. ** Investigalor,” Fishes,
pl. xliii, fig. 2 (1go8).

D g5, A. 82,C. 17, Pd. & 5. 13, Vd. &35. 6.

This species is closely allied to L. guentheri and L. parviceps. It differs from
these in the following respects :(—

It is bathybial in appearance. The pectoral fins are longer than the head. The
head is }th the length without the caudal fin; the 11$hr without the fins is 2§ in the
total length. The pectoral fins are better devel on the left side ; the length of
the left pectoral is longer than the entire head g specimens ; it is never less
than the length of the head. The left pectoy: r than the right, in
some specimens nearly twice as long. Th t equal : the left is in
a line with the anal. The caudal fin is poi in the total ‘The
length of the dorsal and anal fin ray out 23 in the body
height. The lateral line forms a st scales are small and
deciduous. The snout is half the maj 2 the lower eye is in
advance of the upper ; the eyes are separatéd idge.

The major diameter of the eye is one-thi head.

Teeth on the blind side only.

Vomer prominent, devoid of teeth.

Six specimens, the longest 6 inches in length.

Colour.—Left side dark sepia, with irr patches of a darker sooty tone, fins
nearly black. The colour resembles that of C¥s macropthalmatus from 100 fathoms
and differs wigely from that of L. guenther: and L. parviceps from shallow water.

Habitat.—Gulf of Aden, 130 fathoms, Station 360. Registered Nos. L3418,
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Division SCLEROPAREI.
Family SCORPAENID.I.
Minous longipinams, sp. nov.
Iltustr. Zool. ** Investigator " Fishes, plate xlvii, fig. 3 (1900).
BacoD. ye AV o Bili10, V.15
Resembles M. tnermis but differs from it in the following respects:
(1) The snout is longer than the eye; proportion j: 2.
(2) The posterior end of the maxilla does not reach a vertical through the
anterior border of the eve.
(3} The pectoral fin is considerably longer than the head and reaches to the
base of the caudal.
(4) The spines on the head are in the same position as in M. inermis, but
they are relatively stronger.
{5) The ventrals reach beyond the origin of the anal.
(6) Colour.—Upper half dark grey fading to light grey below. ILidges of fins
black. Pectoral and pelvic fins almost black.

The upper side of pelvic fins and the inner side of the pectoral fins have elongated
white spots.

Two specimens, the longest 10 cm. in length, from the Gulf of Oman, 230 fathoms,
Station 341. Registered Nos., 1138=2

Gymnapistus affinis, sp. nov.
Iiustr. Zool. ** Inves®oator,” Fishes, plate xlvii, fig. 2 (1909).

st N 1 5 P.15. »

greatest depth of the body and is slightly
diameter of the eye is a third of the length
hanghe diameter of the eye. The mouth
ewhat beyond the upper. The end
1igh the centre of the eye. The length
r of the eye. The nostrils are on a level
erior or lower nostril 1s on a tubular papilla.
which is as long as the snout and projects
horizontally outwards and backy At its base is a much shorter spine directed
forwards. In a line with this spine®the preopercle also bears a strong spine project-
ing backwards. Below this are fousmgther spines. The base of the preorbital and
preopercular spines are connected l‘hlunt ridge ; the operculum bears three or
four obscure spines. The first spine of the dorsal fin is on a level with the posterior
border of the eye. The third and fourth spines are separated by a gréater interval

The head is some
less than a third of t
of the head. The int
is nearly horizontal.
of the maxilla is slight
of the snout is three-qu
with the lower border
The preorbital bone b
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than the others. The first spine is hall the length of the second, the third is the
longest of all. The first anal spine is opposite the eleventh dorsal.

The pectoral fins reach well beyond the vent and are as long as the head. The
attachment of the pelvic fins is below that of the pectorals. The pelvie fins are two-
thirds the length of the pectorals. The caudal fin is rounded : it is one-fifth of the
total length. The lowest five rays of the pectoral fins are separate.

The body is covered with minute imbricate scales. The lateral line is nearly
straight ; it descends somewhat in the region of the tail

The gill-rakers are short and obtuse.

The stomach is caecal, with four short pyloric cieea. There are minute villiform
teeth 1 both jaws and on the vomer and palatines

Colour 1n spirits grevish brown above, lichter below. The dorsal, pectoral and
caudal fins have obscure grev spots. There is a grevish blot hehind the angle of the
opercle. There are two irregular rows of spots above the lateral line.

Several specimens, the longest o em. long, from Station 320 in the Culf of
AMartaban, 46 fathoms. Registered Nos. 12 2L 18

A species closely allied to . niger.

Family CLLYCOPTERID./E.
Genus LIPARDIDES, nov.

A small tadpole-like fish which shows its relation to the family in possessing a sub-
orbital stay to the preoperculum and a bread attachment of the pectoral fins. i
differs from the other bathybial genera of the family in pessessing a diphycercal tail
and small pelvic fins which are not modified into a sucker. There is one continuous
dorsal fin, but the anterior rays differ from the posterior. The dorsal and anal fins
are separated from the caudal by a wide space. Thg line of attachment of the pec-
g r2vs diminish in length from

toral fin rayvs is about as long as the longest ray.
above downwards. The pelvic fins are small ptuated close together near
the middle line between the lowest ray of tlg
the middle of the body length. The gill-ope
angle of the operculum to the lower end of tl

eiit is situated about
ling from the upper
ectoral fins. DBran-
chiostegals seven. Three-and-a-half irth arch. A small
pseudobranch.

Teeth 1in two or three irregular seriet
tines. Skin soft, grey and devoid of scales,
Eves are most probably functionless.

the vomer and pala-
ds open on the head.

Liparoides beauchampgEp. nov.
THiustr. Zool. ** Investieator,’" Fishes Dlate xlv, fig. 3 (190g).
B.. 2. Dz A 32,1 V. d, C..Iﬁ.‘
The head is rather less than half the total length without the caudal, the propor-
tion being five'to eleven. The greatest breadth of the head is equal to two-thirds of
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its length. The greatest depth, which is at the occiput, is slightly less than the great-
est breadth. The vent is hali-wayv between the snout and the root of the tail.

The first dorsal ray arises at the level of the upper end of the gill-openings. The

first six ravs are short, delicate and flexible but not articulate. The

e posterior sixteen rays are longer, stouter and articulate. The dorsal
Hf-: : and anal fins are separated from the caudal by an interval which is
WL ﬁ“'ﬁ.;i‘.._ "", equal to a quarter of the length of the head. The twenty-three
gﬁ:*.{[l".'-:‘;.} pectoral rays are attached along a line opposite the lower half of the
W II'II gill-openings. The uppermost and longest rays are equal to the post-
{RATY orbital part of the head. The pelvie rays are about half that length.
By The caudal fin is about one-fifth of the total. One specimen measur-

: ing 55 mm, from 643 fathoms in the Bay of Bengal, Station 372. In

l the fresh state the fish seems to be blind, both erbits being covered by

ﬁ opaque skin, but on the right side the eye-ball could be seen through
the skin, though not on the left. On dissection it was found that the
Pi. a1l fha- richt orbit contamed a well-developed eye but that the left contained

rotdes beawcham- g small rudiment. The specimen did not appear to be damaged in any
$1, sp. nov., ven- s
tral surface, Wa. i g .

Named after Commander W. G. Beauchamp, R.I.M., Commanding
Officer of the ‘ Investigator.” Registered No. ##1%,

The pectoral and pelvic fins of this specimen so closely resembled those of Parali-
paris latifrons as figured by Garman (Memoirs Mus. Comp. Zool.
Harvard, xxvi, pls. xxvii and xxviii), that it was first thought that

_.f - :}r pv.  the pelvic fins must be merely the lowest detached rays of the

.: _P‘ 5

pectoral arch as in that species, and not true pelvic fins. Dissection,
e = Timb however, showed that well-developed pelvic bones were present, the
girdles of L.beaw- anterior ends®f which were in contact with the lower ends of the
:.;rr;j:fp_i:pel?if_‘. pectoral ar the four pelvic filaments were clearly attached to
pt. = pectoral. ext-fig. 5). It is probable that the four de-
v pelvic rays which acquired a secondary

» reduction of the pelvis to its rudimentary

tached ravs of Para
attachment to the p
condition.

DA.
adent, Lloyd.

Rec. Ind. Mus.. v 07) ; Hlustr. Zool. ** Investigalor," Fishes,

S. I, Ia (1908).

Boa, a,Di g, p:D.. 14 y Pox22, Ll 24, T.tr. 4, A. T4.

n

The length of the preorbital pr‘is equal to one-third of the distance between
its extremity and the anterior b of the orbit. The preocular ridge has a
prominent, finely serrated border ; it ends behind in a sharp spine, which is nearly as
long as the eve. The inner borders of the preorbital processes are ]Jamflel , their outer
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borders, if prolonged, would meet in front at an angle of 40°. The preorbital pro-
cesses therefore appear to converge. The length of each labial tentacle 1s equal to
the width of the mouth.

The osseous plates between the ventral fins are unusually thick. The greatest
length of each anterior ventral plate is equal to the greatest breadth of both com-
bined. The greatest length of the posterior ventral plates is half that of the anterior
ones. The greatest length, in both cases, is to one side of the middle line. A quad-
rangular portion of the posterior plates fits into a corresponding hiatus in the anterior
plates. Throughout the length of the body, on cither side, there are four rows of
plates, each with a large spine shaped somewhat like a rose-thorn, their points curv-
ing backwards. The lowest row is much less conspicuous than the others.

There are large postorbital, occipital, post-temporal, and two opercular spines, a
small upper and a large lower one, on either side. There is one small median spine,
an orbit's length in front of the orbits.

The greatest height is one-fifth the total length. Total length of the single speci-
men 63 inches ; greatest length of the head 3 inches.

Colour.—Reddish vellow, pectorals grey, dorsals tipped with black.

Habitat.—Gulf of Aden, 130 fathoms, Station 360, Registered No, 1418,

Division JUGULARES.
Family ZOARCIDA.
Diplacanthopoma squamiceps, Lloyd.

Rec. Ind. Mus., vol. 1, part i, p. 10 (1g07); fllustr. Zool. * Investigator,’ Fishes,
pl. xlii, fig. (19o8).

Corresponds with the generic definition in the folowing respects :—the form and
1e number of the branchioste-
in the obscurity of the
rcles. It differs from
the head as far for-
sides of the head as
ir of the eyes. The
upwards to a great
e head a very different
the genus, in all of

arrangement of the fins, of the teeth and the gil
gals (8), in the absente of pseudobranchie a
lateral line, and in the presence of radiatif
all known species in this important respect
ward as the posterior limit of the eye
far forward as a line dropped vertica
head is much depressed and the eyes ar
extent, being separated by less than their diz
appearance from that of the other three knos
which the eyes are separated by about 1} tim

There are deep mucus pits on the head a mnicircle below the orbits.

There are no pseudobranchiz, but in the po#tion of these organs there are two
very short and slender filaments which are tiges of this organ. I find that the
tvpe specimens of D. riversandersoni and D. ‘:;,bs have precisely similar vestiges.
This seems to be a strong argument for including this new species under the genus
Diplacanthopofma.
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The length of the head is 3} in the total without the caudal fin.

The greatest height is one-sixth the length without the caudal fin.

The length of the eyes is a little less than the length of the snout.

There are 19 rays in the pectoral fins.

The filaments compesing the ventral fins are composed ol two rays.

The male has a well-developed penis.

Two specimens, a male and a female, both about five inches long.

Habitat.-——Off the S-15. coast of Arabia, 540 fathoms, Station 361, Registered

Nos, 13 '31' 2

Barathronus diaphanus, Brauver.
Wissen. Ergebn. Dentsch. Tiefsee-Exped. ©* Valdivia,” Bd. xv, part i, p. 305 (1906).

One 5[}-_-u[111ui1 from Station 310, in the Andaman Sea, gbo fathoms, ‘The ** Val-
divia " obtained this species [rom the Indian Ocean near the Chagos group in 2 ,91g

metres. Registered No, 29320

Suborder Pediculati
Family LOPHIID..
Lophius trivadiatus, sp. nov.
Hlustr. Zool, ** Investigator,” Iishes, plates xlv, hgs. 3, 52 (1909).

B.6. D8, A 7,C 8 P.15,V.i5

The disk is elliptical, its length measured from the symphysis of the lower jaw
to the base of the pectoral fins is hall the total with the caudal. The height of the
disk is half its length. The gi®atest breadth of the disk is rather more than half its
length. The margins of the
equal to the interorbitg
snout. The interorby

e scantily fringed. The diameter of the eye is

middle of its length and slightly less than the
15 broad behind as it is in front. The first
two dorsal spines are are relatively small, the first, which is the
longer, being about L lisk ; it curves forward-—it has been
shown as straight in

straight bristle, slightl

assel {? incomplete); the second is a
The third spine, which is about as long
as the second, but som
and highest point of t
or otherwise, between

cither of the others, arises from the central
10 trace of any other spines, subcutaneous
orsal.

The bony spines are relativery Ylee, prominent and upright, two on each supra-
orbital margin, two behind each eve, a small pair on either side of the snout. The
humeral spine is feebly trifid. .{

The pectoral fins are a fifth of tl al length. The caudal is a third of the total.
The ventrals are nearly as long as the pectoral, but for two-thirds of the length they
are fastened down to the body by a triangular fold of skin. ;

dall
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Depressible teeth in both jaws in three irregular series. Three or four teeth situ-
ated transversely in each vomer and the same number in each palatine.

Colour in spirits uniform grey above and below ; lighter near the jaws. Three
gill-arches without rakers ; pseudobranchs present.

One specimen, 55 mnw. in length, from the Laccadive Sea, Station 259, depth 300

B TR

fathoms. Registered No. °{

Family CERATIID.A.
Genus LOPHODOLOS, noy,

A genus which resembles Dolopichthys and differs from the other genera of the
family in possessing paired cephalic spines and a jointed bait-bearing filament which
is directed backwards, and in being covered loosely with soft black skin entirely de-
void of scales and ossicles

It differs from Dolopichtyvs in that the snout is short and the mouth nearly wver-
tical, and in the position of the dorsal filament, which is attached to the back of the
neck and not to the snout. The cephalic spines are disposed as in Dolopichthys.
There are no ventral fins ; the eve is very small; there are six branchiostegal rays

and three gill-arches of which only the second and third bear filaments,

Lophodolos indicus, sp. nov
Liustr. Zool. ¢ Investigator,”” Fishes, plate xlv, fig. 7 (1909)
Be6 Do A6, P36, CoIX:

The length and depth of the head are about equal and are shightly less than half
the total length without the caudal, the proportion being 4:9. The eye is very small
Rtocular portion of the head, the
ichtly in front of a vertical
orizontal. There is a

the occiput. The
tly backwards. The
e spines at the angle

and the snout is considerably shorter than the

proportion being 2:3, The angle of the mou
through the eve. The mouth is more nearly
deep longitudinal groove on the craniumji
cephalic spines are long and project upwar
nasal spines are much shorter and prgaet
yut this part of the
oject directly forwards
ng below.

is about half that of
ly detached but not

of the jaw seem to project downwar
specimen is somewhat damaged. The s
when the mouth is closed. They are curves

The depth of the body at the anterior e
the head. ‘The whole is covered with a soft
fragile.

The dorsal filament arises hehind the oceiput half-way between the snout and the
fourth ray of the posterior dorsal fin. It is u'all}-' directed backwards and reaches
just bevond the base of the caudal fin. proximal quarter is thick, the distal
three-quarters is filamentous. The thick part has a backwardly directed joint close
to its insertion. The bait is hard but is covered with short, shreddy filaments. Its
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distal half is of a light colour. The gill-openings are of a moderate size and are situ-
ated just below the pectoral fins.

The branchiostegal rays are six in number arranged in an upper and lower set of
three each, with a wide space between. There are three free gill-arches but the first
hears no filaments. There is a fourth gill-arch incorporated in the pharynx wall
which bears filaments on its outer side. There are no gill-rakers and no pseudo-
branch.

The upper jaw bears an irregular series of small teeth, the lower jaw a similar
series of larger teeth. The teeth are depressible inwards. There are seven large
pterygoid teeth on either side close to the opening of the gullet. Colour black
throughout.

One specimen, 65 mm. long, from 888 fathoms, off the Travancore coast, Station

1034

307. Registered No. ~53=
Melanoceetus, sp.
Llustr. Zool. ** Investigator,'’ Fishes, plate xlv, fig. 4 (1g0g).

There is a small specimen of this genus which differs from other known species
in several important respects. Although the specimen is complete, it is somewhat
distorted and it is difficult to be sure of the appearance it would present during life.
Its most striking peculiarity is the apparent absence of the anal fin; dissection shows
that there were four rays in the position of this fin which were apparently subcutane-
ous, lying parallel with the lowest ray of the caudal fin. Of the presence of these rays
there is no doubt, but one cannot be sure how far they would be erected during life.
Another peculiarity is the form of the abdomen, which is much compressed and
extends backwards beneath the caudal fin, encroaching on the space which is occupied
by the anal fin in other species of the genus. The teeth are of unusual length ; there
are about fifteen on either sid 9 the upper jaw and twelve in the lower jaw. The
longest tooth is more than b
prominent transverse rj
two on either side.
pectoral fin on one s
the result of artificial

One specimen me
Registered No. # %74,

ength of the lower jaw.es The vomer forms a
1g median tooth accompanied by four others,
ot be given with certainty as the eye and
iigher than on the other ; this is evidently

abian Sea, 947 fathoms, Station 184.

ALTHIDAS.
diventer, sp. nov.

Hlustr. Zool, ** Investigat®,”’ Fishes, plate xlv, fig, 2. (190g).

Resembling D. nasulus, Almckslt differing in that the lower surface of the

disk and tail is devoid of spines.
The distance between the snout and the gill-opening is hardly greater than the
distance between the gill-opening and the root of the tail, and is equal td the greatest
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breadth of the disk. The snout projects bevond the mouth though, to a somewhat
less extent than in D. nasutus. The nasal tentacle, however, is exactly as in that
species ; it ** ends in a pair of fleshy balls with a pair of filaments above and between
them."”

The diameter of the eye is about 'th of the length of the disk. The eyes are
rather more than a diameter apart.  The caudal and pectoral fins are about equal in
length and are one-fifth of the total length.

Up to this point the description is almost the same as that of D). nasutus. The
only difference is in the dermal armature. The upper surface is covered with sharp
spines on a stellate base. They are larger and less numerous that in D, nasufus.
The ventral surface of the tail and disk is covered with smooth skin entirely devoid
of spines except for three minute spines near the bases of the pelvic fins.

Colour dark grey. One specimen, 75 mm. in length, from the Bay of Bengal, off
Arakan, 1,100 fathoms, Station 326. Registered No. 1227,

Malthopsis triangularis, sp. nov.
[ilusty. Zool. ** Investigator,”" Fishes, plate xlv, figs. 1, 1a (1900).
B.5,D.5, V.23, C o

The greatest breadth measured between the subopercular spines is slightly less
than the greatest length excluding the caudal fin (proportion g to 10). The antero-
lateral borders of the disk are straight and together form a right angle. The nasal
spine 15 nearly vertical and is slightly more than half the diameter of the eye in
length. The caudal and pectoral fins are of the same length and are longer than the
pelvic fins in the proportion of 3 to 2. The caudal fin is slightly less than a fifth of the
total length. There are seven large ossicles between the base of the ventral fins and
the vent. One of these is large and central and is s®rrounded by the six others which
are in contact with it. There is a pair of plates 11 the bases of the pelvic fins
and five plates in front of them. The upper rered with stellate ossicles
except on either side of the middle line whe naked skin. This is
bounded externally by an oblique row of ge in the direction of
the root of the tail. The subopercu i nasal spine and bear
four transparent spinelets.

There are two gills; teeth are p
species of the genus.

Two specimens from 279 fathoms in the
NUS.‘L'!“I.:'I'. J'llﬂi'

d palatines as in other

tion 332. Registered

Family ANTENN:

Chaunax apus. s

Z,.
. TIOV.
Hlustr. Zool. ** Investigator,” Fi plate xlv, fig. 6 (1909).

Resembling Chaunax piclus (Lowe) in every respect except that the pelvic fins
and the nasal tentacle are represented by minute rudiments. Colour as in C. picius.
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There are numerous specimens of (' pictus among the collection made by the

A N “Investigator.'” In all of these the pelvie fin and nasal
tentacles though small do net vary much., Text-higure b
2] {7 = shows the difference hetween the pelvie fins of L‘{l'-.lll].'.“:i?-('{!
I'E;I'}IL i specimens of C. apus and . prefus.
f \l One specimen, 11 cm. in length, colour reddish yellow
Fre. i.—DPelvie fing of Bay of Bengal off Akval, 530 fathoms, Station 379. 1~1i_'}.'_',]':-:~-

A, Chapnax abus, spaoy, g S
; il !'in' [ 8 !I s .]I |.L".'L"'i.1 :\”. : I1 ]
B, 7, pictus (Lowe). L




ITI. SUPPOSED EVIDENCE OFF MUTATION IN MALTHOPSIS.

Among the collection made by the ** Investicator ™ are four small communities
of pediculate fish of the genus Malthopsis, from separate bhut not far distant stations
in the Andaman Sea.

It has been the custom in the Indian Museum to recard these four communities

as of one F-]u'l.‘fn.'.-% M. Ll

a-—although the individuals are so variable that il certain of
them had been found alone in separate localities they would have been regarded
without doubt as distinet species. However, they have been looked upon as one
species, partly because each group was taken at one cast of the trawl in similar eircam-
stances, every individual being of the same remarkable vellowish pink colour; but the
fact that individuals of a particular and constant type occurred in the first three
communities ohtained, was probably the chief reason for rezarding the whole collection
as one species. This particular type predominated in the first community and it was
described and ficured as the tvpe of the species. It was at first thought that the great
variation shown by some members of the first community was due to the fact that
thev were immature. It was subsequently made clear, when the other communities
were obtained, that the characters which were at first thought to be due to immaturity,
oceurred in some adult forms. There are twenty-one specimens in all and it will be
shown that there are five distinct types among themgot linked by intermediate forms.

The four communifies will be designated by the s A B, Cand D, the five types

by the letters v, w, x¢ v and z. The types are in the following way: the
figcures indicate the numbers of individuals gf

Community A contains 2 v
].’. v, f]
(—‘.
D

Type v occurs in three of the commun 5 in all four. A speci-
ted in community A

nus and species were

men of tyvpe v was figured as M. lidea, for t :
which was the first to be obtained, and f
defined. .

Two wears ago I drew up a description of the type z under the name
Malthopsis (riangularis. ‘There is no doubt & this type, of which there are two
specimens, is remarkably different from Lll‘t v. The description is published
here (anfea) for the first time, though it seems that the other types w, x and y have
almost as good a claim to specific rank.
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DEscrirTIoNn OF THE TyrPes.

In their gross structure the twentv-one specimens resemble one another and
conform to the original description of the genus; they differ from one another in two
respects, firstly, in the breadth of the disk ; secondly, in the form and arrangement of
the dermal ossicles. The variation in the breadth ean be studied by measurement

The length of each specimen was measured from the snout to the base of the tail fin.

r- Broad
1
|
|

— Medium

|
i

— — | Narrow

o000

1. 7.—Proportion of
D 0= orderdy. ili

specimens of Malthopsis of communities A, B, C and

The greatest breadth of the b 1s recorded as the distance between the most
prominent parts of the subopercufir spines. Measurements were taken to the

nents are shown in the table at p. 176. The
breadths are also displaved as per ‘u of the lengths by lines of proportionate
length in text-fig. 7. This diagram shows that as regards breadth the specimens
fall into three groups, the members of which may be spoken of as nafrow, medium

nearest hall-millimetre. The measu
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and broad. If some hundreds of specimens had been awvailable for measurement,
there is no doubt that these three groups would hiave been bridged by intermediate
forms, but they are so distinet that it seems certain that specimens approximating
to the three types would be in excess however many speciinens were measured.

Fhe Devmal Ossicles

Owing to the smallness in numbers some doubt may possibly be felt as to
whether the above threefold division is justified. An examination of the dermal
ossicles, however, shows a result which may be stated without doubt. As regards
the arrangement of these ossicles the twentv-one specimens fall into two groups,
which are perfectly distinet from one another. There are two distinet types in the
arrangement of the ossicles, which will be spoken of as the ‘‘ type of order™ and
the “ type of disorder.”’

Fach specimen possesses thie, marticular spines,—a median nasal spine and two
siubopercular spines, one-ay <48 p.pterior angle of the disk. It was first noticed
that whereas the nasal spi it vary much in size or form among the whole
group, the subopercular s < .aned 1o a remarkable extent. The nasal spine is
simple and conical, it was mc < ire 1 in each case by placing one end of the callipers
in the little tentacular pit w Y0 indermines the spine, the other on the tip of the
spine. The measurement so oi 't ned was compared with the diameter of the eye.
It was found that in every case theé length ol the spine was about half that diameter.
Though constant in length this spine varies cousiderably in its position, being nearly
upright in some while in others it is directe:d forin /s,

The subopercular spines, however, vary to aa extraordinary extent in size and
form. They were studied in the following way:—The right spine of each specimen
was placed beneath the microscope, magnified 50 ®mes and its outline drawn with
yvze are shown on plate 1. It
they were either small,

the camera lucida. The resulting fizures rediceg
., 2 a
was found that these spines were in one of t

- projections, or they
yosed in a particular
rms antero-superior,
-superior spinelet is
in the figures. The
a cow’s hom; it is
Lctorily,  Thirteen of
tetrafid subopercular
rregular spines.

rmal ossicles, there are two distinet

relative to the size of the fish, and covered
were large and armed with four long tra
order constantly occupying the pogbic
antero-inferior, postero-superior, pé
much the largest and is directed fory
postero-superior spinelet is generally cu
marked 2 in the figures, which do not show t
the specimens in the collection possess the
spines, while the other eight have relatively sma
It has been mentioned that as regards the
types in the collection, the orderly apd the di rly type. The presence of a large
tetrafid subopercular spine is an impurt:u‘ﬁ; of the orderly character. In
every specimen possessing a small irregular subopercular spine the dermal ossicles of
both dorsal ahd ventral surfaces are distributed in a disorderly manner. In every
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specimen in which this spine is large and tetrafid the ossicles are arranged in a
definite pattern. The full choracters may be defined in the following way :

Character. Dermal order. I*ermal digorder.

Ist part—Subopercular epine. Relatively large and tetrafid. Relatively small and irregular.

2nd part—Ventral surface of The space between®the pelvie fin and  The space between the pelvic

disk. the vent is occupied by seven larg ting and vent is covered with
plates, a central one surrounded by thout  thirty  minute plates
the six others. The plates are in which are widely separated
contact lrom one another by naked
skin.
prd parl—1torsal sarface of On the dorsal surface is a median row

T : =
disk. ol touror iive Iaree plates

O erther side of the medinn row s an - There 15 no area of naked skin

arcit of naked skin which is bounded | on either side of the median
externally by an obliqgue row of  row; the whole dorsum is
plates converging in the direction o covered irregularly with plates.

the base of the tail.

Thus the character may be divided into three parts. Of these the first is nearly
constant, the second is constant, but the third is less constant. Theaberration shown
by those individuals which are not quite true to type is always in the direction of the
opposite character. For example, we shall see in dealing with the tvpes and indivi-
duals, that among those which possess small irregular subopercular spines some show
a slight tendency in the direction of the tetrafid type.

The contrast between the ventral surfaces of the two opposite types is most
striking to the eve and is clearly visible in the photograph. It may be described at
greater length. In the orderly t@pe besides the seven plates already mentioned there

15 a pair of large plates betw e bases of the pelvic fins., In front of these are

S . _ e A S 5 - L f
six other plates, a large surrounded by five others. In the disorderly
type these plates are g

and arranged irreguls

ous small platelets distant from one another
ver jaw of all the specimens is a semilunar
area covered with '
area 1s mar<ed off
are in contact with on

tentacles. In the orderly type this
B a row of four large plates, which
type these plates are absent ; in one or
two cases, however, th vy four minute platelets widely separated
by naked skin, which h the aid of a lens.

Although there a
have seen that there are three t

characters occur independently of o

mal armature, the orderly and disorderly, we
Tisk. a narrow, a medium atd a broad. The

: another so that six types of fish are possible—
1. Orderly and narrow

‘ e i s Lypex,
2. Orderly and medium .. s b o W

3. Orderly and broad .. o $. z (M. triangularis).

3

4. Disorderly and narrow & it A (M lutea)-
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5. Disorderly and medium e B 10 <20
0. ]'Jiﬁ{:rrdea'l}' and broad.
Of these six possible types no less than five are present i the collection.  The only
one not represented is the broad disorderly type.

Descerirrion oF T'vers anD INDIVIDUALS,

The types z and v are most unlike one another and will be described first.

Type v (disorderly and narrow )

This is the species M. fufea i the strict sense. It oceurs in three of the commu-
nities and will be found in the plate under the desiegnation A 1, 2: B 4; C 1. The
four specimens resemble one another very closely. A 1 shows a tendency, however,
towards the opposite type in one respect. The ventral surface in front of the pelvic
fins, although covered with many platelets, shows one plate which is larger than the
others and is surrounded by five others Behind the wentral fins, however, the
arrangement is quite disorderl. DB 4 also shows a similar tendency. The suboper-
cular spines of A 2 and B 4 shox some approach to the tetrafid tvpe which is part
of the orderly character. B 1 and C 1, although occurring in different communities,
show obscure pigmented rings on the upper surface, such as happens to come out well

in the photograph of C 4, on the right side of middle line.

'vpe z (orderiy and broad )

This tvpe has been described as M. friangularis. There are two specimens, D) 2
and 5, occurring in the same community. The plate shows clearly that in the ordinary
acceptance of the word these two individuals are of a different species from M. lulea.

Type x (orderly and narrow ) .

4, one of the most interesting
L exactly the same shape as
tlaris.  Although it is
itbopercular spine is
perfectly tetrafid.
reason for supposing

This is represented by the single small speciny

fish in the collection. *t can be seen that the

that of M. lufea, while the plates are arrang
much smaller than any of the hve specim
actually larger than in some of the member

Although this fish is probably
that it would lose the orderly arrangen
grow into a M. /ufea than there is for suj

lose its shape and become M. friangularis.

ain its shape and so
retain the pattern and

Type v (medivon and disorderly )—

This is represented by two individuals, * 4, oceurring in the same com-
munity. The shape of the disk is not quite the same, though both have departed
from the narrow type. As regards the uppari'ucr; of the disk they approach the
orderly tvpe. On either side of the mid-dc row of plates is an area of skin
covered with a few small scattered platelets. The postern-lateral spines also show a
slight tendency towards the tetrafid type, that is, in the direction of the orderly
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character. The plates of the ventral surface, however, show no sign of order. In
both specimens there is a pigmented ring on either side of the mid-dorsal line; this is
very plain in C 4. These rings also occur in the type v; they therefore seem to
be a constant part of the disorderly character.

Type w (medivm and orderlv)—

Fish of this kind occur in every community—A 3, 5; B 1, 2,3,5,6,7; C3;
D 1, 3, 4. There is some variation in the breadth of the disk. B 5 approaches the
broad type, and D 3 approaches the narrow type in this respect.  The separation of
the groups according to the shape of the disk is therefore not quite distinet, and yet
one cannot believe that if a large collection were available they would be evenly dis-
tributed about a single mean as regards their breadth. Moreover, after considering
the diagram (text-fiz. 7) it can scarcely be doubted that there would be three means.

Measuwrements i millimetres.

[ ; ; . : B. MNaosal| & s,
Community. Specimen. | Length. [Breadth. - i Eye. "
: Spine. I,
A
Depth 200 ims. AT I3014 1y 25 51 £l 5 =
Lat. x1% 31" g0 N. A 2. 13015 =1 25 50 4 b 50
Loag. g2 46" 40" K. A 3. 13018 20) 21°5 74 25 5 50
Green mud, 36 I°. Ag. 13010 27°5 145 53 2'5 15 35
Year 18g0 A 5. 13020 25 20°5 70 2°5 £ 20
13
@ ,
Diepth 4o35 [ms. BI. 33 25 830 3'5 0 57
[.at. I3 *;‘ on" My, 3 1) 205 | 74 4 T 57
Long. 93" 14" 30" L. baa bty 73 4% b ¥ 57
CGreen mud, 48 L i3 s | 49 4= 9 50
Year 18g6 20 74 4 7 37
2'5 85 15 0 57
255 77 i 7 37
C .
Depth 185 fms, R | =5 5 10 =0
Lat; 13f 17" 15" 31 72 1’5 7 S0
Long. g3° 10" 25/ 20 74 25 5 50
Sand, 53 F. ali-s 73 15 b 57
Year 1847
I
Depth 290 fius, 20 2 4 7°5 53
Lat. 10" 21" 00" N. 30 3 4°5 3] 50
Long. 2" 46" 15" E. 2, b7 gre 7 50
Green mud, 40 F, 2 75 4 7 57
Year 1904 34 2 4 A . )
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The relation between the length of the nasal spine and the diameter of the eye is
not expressed exactly by the above measurements which merely show that the spine
is about half the diameter of the eve in every specimen. 1t was not possible to
employ a smaller unit of measurement than half a millimetre with any confidence.
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Fi6. 8.—Map of Andaman Tslands showing position ' stations at which specimens of Mal-

thopsis were obtained.

This list does not include all specimens‘ were caught. At Station A ten
specimens were taken; some of these have | d out of the Indian Museum. It
would be of great interest to know if any of these cannot he placed naturally in one
of the five t}'j:;ES. The specimens at present are in the followinz Institutions: the
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British Museum, Oxford Umiversity Museum, Cambridge University Museum, United
States National Museum and the Aberdeen University Museun.

Before considering the theoretical aspects of the case the following facts must be
emphasised :

1. The ‘“Investizator '’ has trawled 350 times in the deep waters of the Arabian
Sea and the Bay of Bengal. Twenty-one of these Stations were in water between
100 and 500 fathoms, in the neighbourhood of the Andaman Isles, — that 15 to say, in
situations where we should expect to obtain Maltho psis.

2. Only four of the twentyv-one Stations have vielded Malthopsis. Some of the
localities are separated by considerable distances though all are in the neighbourhood
of the Andamans. The position of the Stations is given on the map (text-fig. 8).

3. The smallest number of specimens obtained at one Station i1s four {commu-
nity C); the largest number is ten (community A). The genus i1s therefore not rare
at the Stations at which it was obtained, but it is not generally common in the
moderate depths of the Andaman Sea, for not a single specimen was obtained at the
seventeen other Stations, nor has it ever been obtained elsewhere by the “ Inves
tigator."

4. The physical conditions under which the four communities live must he
remarkably similar.

5. The genus Malthopsis is not confined to Indian seas. A number of species
have been described by Garman from the Pacific Ocean. These, however, must
represent a separate branch of the genus, for they do not possess the characteristic
nasal spine. The species Malthopsis mitrigar (Gilbert and Cramer) from near the
Hawaiian Isles possesses this spine. It would be most interesting to know how it
resembles or differs from any of the five types described here as regards the arrange-
ment of its ossicles.

Tue®RETICAL CONSIDERATIONS.

an be illustrated by phogography so that it lies

It is fortunate that this
open to the considerajs
munities exhibit is r

In regzard to tl
** There are two fac

such wide and definite variation as these com-

take place in organisms, it has been written
f the organism, and the nature of the
conditions. The for: Mt more important; for nearly similar
variations sometimes
on the other hand, dis
nearly uniform ™' (Orig

ve can judge, dissimilar conditions; and,
arise under conditions which appear to he
xe , 6Gth Ed.). There are two reasons given
here for the statement That of the organism is much the more important
factor in producing change. The [M@sent case forcibly illustrates both reasons. At
any one of the four localities where, presumably, the conditions are uniform, different
varieties seem to have arisen, and :1~- two localities where, presumably, the condi-
tions might differ, similar varieties : uriset.

Therefore, as regards Malfiopsis it may be said that the nature of the organism
is much the more i nportant if not the only factor in the change that is oceurring.
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If these five tvpes are separate species in the ordinary sense of the word, they
must, according to some theorists, have primarily arisen each in a separate locality,
in adaptation to some peculiarity of that locality by natural selection from among a
population exhibiting minute variations, and subsequently come together to exhibit
the remarkable intermingled distribution obtained. This seems highly improbable.

It seems more likely that the type v, the true Malthopsis lutea, is an established
species, which during a long period of stability has become widely distributed in
moderate depths of the seas around India. One specimen of this type was taken by
the ** Valdivia ” off the east coast of Africa. It is especially common at certain
points in the Andaman Sea. Among the oftspring which the members of the species
are producing are some which differ widely from their parents as regards their shape
and dermal ossicles, the differences being of particular kinds. Offspring showing
the same kind of dilferences from their parents are being produced in widely sepa-
rate localities. Judging from the fact that the type w occurs in each of the four
communities, it may be assumed that it is a hardy and progressive form which is fast
becoming established as a new species.

This is put forward as an explanation of the manner in which change is sup-
posed to be taking place. As to the cause of the change nothing can be said from
the evidence, except that it seems to be inherent in the organism and quite indepen-
dent of the conditions of environment.

In many ways the phenomenon calls to mind that observed by De Vries in the
plant (Enothera, a phenomenon which that author terms ‘“Mutation.”” This term
defines the manner in which evolution is believed to occur; by using it one allows
exceptions to the rule that a parent and its offspring must be of the same species. So
far as I can understand it, the Theory of Mutation does not deal with the causes which
lead to the appearance of these exceptions, but emphasises the fact that the nature
of the organism is a much more important factor in ti#ir production than the external

conditions. .

An important part of the Theory of B
definite units; an idea which seems to res
illustrate this and moreover show how som
another. &

It has been shown that there ar€ t
collection, and that a particular type of
arrangement of the dermal plate; that th
disk which are quite independent of the chs
(A 4) has preserved the narrow form but acqu rderly character of the derma
completely, while others (C 2, C 4) have lost th ness but retained the disorderly
derma. It has also been shown that the nasal spine is quite independent of the
subopercular spine, for all the specimens, wl er the form of their subopercular
spines, possess nasal spines approximately (‘ same size and form. This is the
opposite of what we might expect, for the nasal spine is a character peculiar to one
branch of the genus Malthopsis, while the subopercular spine in various forms is

e idea of characters as
idence. These fish
ts are related to one

lar spine among the
ated with a particular
es in the form of the
erma, for one specimen

-
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characteristic of other pediculate fish such as Halicmetus, Dibranchus and Lophius.'
An essential character may therefore be more liable to change than a trivial one.

It sometimes happens that two animal forms resemble one another very closely
as regards their specific characters though differing in some weightier generic charac-
ter. Such a phenomenon is well known and is usually ascribed to *‘ convergence,'’
—a term of uncertain value.

It does not, however, necessarily follow that because two forms differ in a funda-
mental character, while resembling one another in certain specific characters, that
these latter have been acquired independently in the two cases; nor does it follow
that the two forms must have been long separated in their descent.

The case of Platviroctegen and Platytroctes, the case of Chaunax pictus and
C. apus (antea). provide excellent illustrations of this principle.

' assume that the ** humeral "’ spine of Loplins is the same structure under another name, for it

is based on the opercular bones, and has the same multifid form.




ETUDE SUR LES CHIRONOMIDES DES INDES ORIENTALES,
AVEC DESCRIPTION DE QUELOUES NOUVELLES
ESPECES DEGYDPTE.

Par ]. J. K1BrFER, Doct. Phil. Nai., Prof. a Bilsch.

Les Diptéres de la famille des Chironomides semblent avoir été complétement
néghiges par les naturalistes qui ont collectionné en Asie.

e Catalogue des ‘' Chironomidie” qui a paru en 1go6 dans le “ Genera
Insectorum " de P. Wytsman, ne mentionne que 15 représentants de cette famille
pour I'Asie; sur ces I35 espétces, 7 reviennent a4 Java dont une,' Chironomus cubiculo-
riem, Doll., aux Indes Orientales (2) et 4 Java, 3 aux Indes Orientales =eules, &

15, Walk., Ciuronomus viearinus, Walk., et Muacropeza gibbosa,

savoir Chironomus soctiu:
Wied., 2 a Manilla, 1 4 la Chine, 1 & Borneo et 1 & 1'Asie Mineure. Depuis 1906 ce
nombre s'est aceru de 'S espéces pour Java. Quant aux Indes Orientales, il est
demeuré stationnaire et on ne connait encore jusqu'a présent, pour cette région, que
les quatre espéces mentionnées. I.e zélé conservateur de !’ Indian Museum de Caleutta,
Monsieur N. Annandale, a donc bien mérité de la science, en collectionnant les
Chironomides de ce pays et en leur assignant une place 4 la Section d'histoire
naturelle de ce Museum. Cette collection, composée d'insectes recueillis dans les
différentes parties des Indes, m’a été envoyée a déterminer par N. Annandale: le
resultat de mes observations fera 'abjet de ]}hmimii travanux, dont le présent ouvre
la série, en livrant a la publicité la description de 86 espéces nouvelles.

Je feral remarqué qu’'en comptant les articles antennaires, je ne nomme qu'un
article basal, puisqu’ il n'y a, en réalité, qu‘w seul article basal apparent. J'appelle
“radigs ' la partie distale de la 1° nervurd lﬂnngii_'u‘{:hlimu]:_-~
du cubitus ; ** sous-costale’ la partie proximale de 1a 1%

radiale,” la cellule comprise entre le radius é
qui est souvent double; “ pointe alaive," le &

F

I. CERATOPOGONINE.

qui cominence a l'origine
longitudinale; “ cellule
1ez les Ceratopogonines, et
vistal de l'aile.

r'" Genre, CERATOPRGON, Meigen.

Dernier article tarsal avec un empodium t§s distinct, métatarse souvent plus
court que le 2" article ; ailes poilues sauf dans le sous-genre Alrichopogon,

' La description de Uinsecte de Caleutta, telle {]1‘. &te publite par Lionel de Nicéville (Hidian
Musewm Notes. 1903, vol. v, p. 160}, ne concorde pas avec la courte diagnose que Doleschall a donniée de
Chironomus cubiculoruom ; il est done probable que les deux insectes différent, spéeifiquement, d'autant
plus que celui de Caleutta a une taille presque 4 fois supérieur i celle de insecte de Java,
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I. Ailes poilues = i PR T
Ailes non poilues mais avee des soles micros-
copiques s T o b O, (4L indianus, sp. nov,
2. Ailes avec une tache blanche a 'extrémité du
cubitus 3 e £l b
Ailes avee une ou deux taches noires =yl

3. Métatarse antérieur 4 peine plus court que le
2" article, 2-3 fois aussi long que gros ., . (. albosignatus, sp. nov
Métatarse antérieur beaucoup plus court ¢ue
le 27 article, un peu plus long que gros .. 5. (. albonolalus, sp. nov.
{. Aile avec une tache noire sur les cellules
radiales ; métatarse antérieur dcgalant les
deux tiers de la longueur du 27 article oo 3. C.omacrorhynciins, sp. nov.
Aile awvec deux taches unoires sur son bord
anterieur: metatarse antérienr n’atteignant
pas la moitié du 2° article i w o hy
Mesonotum mat, d'un brun marron, a poils
longs et ¢pars, partie distale de la discoidale
sessile . . e i .. 1. C.decipiens, sp. nov.

o | |

Mesonotum d'un brun neir, avec une pubes-
cence d'un jaune d'or ; partie distale de la

[
&

discoidale pétiolée . anroniens, sp. Nov.
1. Ceratopogon decipiens, sp. nov.
(Pl x1, fig. 10, aile.)

¢. D'un blanc jaundtre ; gantennes et panache brumitres; dessus du thorax
d'un roux marron, balanciers et abdomen d'un blanc pur, saul un anneau sur
chaque segment et les trois derniers en entier, ainsi que la ®ince, qui sont noirs.
Bouche assez longue, subcylindrique, 2° grticle des palpes grossi au milieu. Antennes
de 14 articles; panache étalé, comme C’E?, les Chironomines, et non appliqué comme
oils des verticilles partent d'une ligne oblique
' un col trés court, munis d'un verticille ainsi
que la base du 11°; article ® i sa base, avec un col evlindrique aussi long
que les 5 articles précédents r&his; articles 12-14 cylindriques et sans verticille de
poils ; 12° et 13" deux a trois fois aussi longs que gros, le 14" un peu plus long que le
13°. Mesonotum fortement convexe, a4 poils roussiitres et assez longs mais peu
denses. Ailes presque hyalines, 1& ‘rehmut enfumées, avec deux taches noires, qui
sont situées I'une sur les cellules m!ales, lautre a 'extrémité du rameau superieur
de la nervure intercalée; surface ﬂerte de poils longs et appliqués; cubitus

chez les autres Ceratop
et crénelée ; articles 3-10 g

n'atteignant pas le milieu de laile cellule radiale aussi longue mais plus étroite
que la 2'; transversale oblique; discoidale bifurquée sous la transversale ; rameau
supérieur droit, continuant la direction de la partie basale et aboutissant 4 peine au-
dessus de la pointe alaire; bifurcation de la posticale située sous l'extrémité du
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cubitus ; nervure anale simple Pattes gréles comme les Chironomines, longueinent
poilues; le tibia postérieur a en dehors, 4-5 poils dressés et six fois aussi longs que
son épaisseur ; entre les longs poils des pattes se trouvent encore des poils écailleux
et appliqués; tibia antérieur sans peigne ; métatarse antérieur atteignant seulement
le quart du 2" article; le 5 article encore 2-3 fois anssi long que gros, plus court que
le 4°; crochets tarsaux gréles, courbés o angle droit, & peine plus longs que Uempo-
dium, qui est assez large. Abdomen gréle, eyvlindrigue, deux fois aussi long que le
reste du corps, avec des poils assez denses, blanchiatres et plus longs que la grosseur
des segments; les segments 2-5 out en avant un anneau noir qui, sur la partie
ventrale, se prolonge en arriére en formant une bande médiane, longitudinale et
presque percurrente.  Taille 3-5 mm,

Simla, a4 une altitude de 2,340 m., en mai (N. Annandale).

Cette espéce a 'aspect d'un Tanyvpine ou d'un Chironomine, saufl que le thorax

n'est pas prolongé au-dessus de la tete.

2. Cerafopogon anronitens, sp. nov.

(Pl. x1, fig. 12, aile.)

D'un brun noir et mat ; dessus du thorax avec une pubescence d'un jaune
d'or; pleures et sternum d'un brun roussitre, balanciers et genoux Jaunitres.
Bouche presque cylindrique et assez longue. Articles 3-10 des antennes globuleux,
avee un col trés court, le 11° globuleux a sa base, avec un col égalant la longueur
des 4 ou 35 articles précédents réunis; 12" et 13° eylindriques et deux fois aussi longs
que gros ; 14 un peu plus gros mais pas plus long que le 13'; articles 2-10, ainsi que
la base du 11°, avec un verticille de longues sotes divariquées, formant un panache.
Ailes d'un blanc de lait, avec deux taches noires et presque carrces, dont l'une
couvre les cellules radiales et I'autre est située a I’ eitmimte du rameau supérieur de

la nervure intercalée : surface avec des poils longs et appliqués; cubitus n'atteignant

pas le milieu de I'aik, soudé au radius dans sa moitié proximale; transversale

oblique, aboutissant au pétiole de la discoigale ; bifurcation de la discoidale situce
sous l'extrémité du cubitus, son rameau sl)él-icur droit et aboutissant a la pointe
alaire ; bifurcation de la posticale située un peu en agugre de celle de la discoidale,
nervure anale simple. Pattes assez robustci: 1i:~;'""p]uc. aros que les tibias;
poils dressés du tibia quatre fois aussi longs e Epaisseur ; métatarse antérieur
un peu plus court que la moitié du 2 article; 5 1rtr91: encore 2-3 fois aussi long que
gros, un peu plus court que le 4°; crochets nrqum pds plus ]nnp;s que 1'empodium
Abdomen gréle, presque deux fois aussi long que le reste du corps, avec des poils
noiratres et longs, surtout au dernier segment#et a la pince. Taille 2 mm.
Base des cotes de Dawna, Lower Burma (N. Annandale).

3. Ceratopogon umamgma sp. nov
(Pl. ix, fig. 3, bouche et palpes; fig. 8, sSIxderniers articles antennaires.)
¢ . Brun; bouche, palpes, antennes, pleures, hanches et pattes d'un jaune
brundtre. Yeux glabres, trés distants au vertex. Palpes longs, composés de 4
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articles, dont les deux derniers sont minces et petits, le 2 le plus long, aminci dans
sa moitié apicale (pl. ix, fig. 3). Bouche longue, en forme de trompe evlindrique,
extrémité bilobée et un peu Clargie (ploi , g, 3). Antennes de 14 articles;les
articles 2-5 globuleux ; 6-10 ,:.{nlduc'!lvuwul .LHun_u-..-a ¢t amincis vers le haut; 11
composé d'une nodosité basale terminée par un col eyvlindrique et quatre fois aussi
long que la nodosité ; 12" et 13 conformeés de la méme fagcon que le 117, mais 4 col
graduellement plus court, trois fois et deux fois plus long que la nodosité ; 14° article
de la longueur du 13", mais plus gros, subeylindrique, aminei au bout (pl. ix, fig. 8);
la partie basale des articles porte une ligne oblique et crénelée, de laquelle partent les
poils du panache, dont la longueur atteint celle des articles 2-9 réunis. Ailes
couvertes de poils élargis au milien, avec une tache noire, allongée et étroite, qui
couvre les cellules radiales et qui est produite par des écailles noires plus larges et
plus denses que les poils; cubitus aboutissant aprés le tiers basal de ’aile, paralléle
an radius auquel il est relic en son milien ; rameau supérieur de la discoidale
aboutissant a l'extrémite alaire, le rameau inférieur visible seulement dans sa partie
apicale ; ramean supérieur de la posticale continuant la direction de la tige, presque
droit; l'inférieur trés oblique ; bifurcation de la posticale située en arricre de
lextrémite du cubitus. Pattes couvertes d’écailles qui sont noires, linéaires, et
briévement velues ; tibias sans peigne ; aux pattes antérieures le métatarse est égal
aux deux tiers du 2 article, tous deux avec des spinules alignées sur le dessous ;
2 article égal aux 3" et 4 réunis; 3°de moitié plus long que gros; aux pattes
postérieures la proportion est la méme ; empodium large, aussi long que les crochets.
Articles basaux de la pince subcylindriques; articles terminaux arqués, gréles,
graduellement amincis de la base au sommet. Taille 1°5 mm.
Calcutta, juillet, 1go7 (N. Annandale).

4. {.':'n'fﬂl,bagnu albosignatus, sp. nov.

¢ . Face et bouche blanchitres ; antennes et panache ®un brun noir: thorax
brun ; balanciers d'un blanc de lait ; pﬂt es et hanches d'un jaune clair, tarses plus
sombres, aux pattes postérieures la mnj'if' distale des femurs et la moitié proximale
des tibias sont d'un brun noir nlulmuc.n d'un brun noir, avec des anneaux jaunes
plus mmees sur les derniers s M Yeux confluents au vertex. Articles 3-10
du fHagellum un peu transversau } eylindriques et un peu plus longs que gros:
panache dense, appliqué, atteignant 'extrémité des antennes. Mesonotum avee une
pubescence jaune et peu dense ; scutellum avec quelques longs poils dressés. Ailes
densément couvertes de poils sombres et appliqués, avec une tache blanche, presque
carrée, située a Pextrémité du cubitusq rameau supérieur de la nervure intercalée
bord¢ de brun ; cubitus atteignant le, milieu de l'aile, soudé au radius dans sa moitié
basale ; l'extrémité du rameau supérienr de la nervure intercalée est un peu plus
distant de la pointe alaire que le eau supérieur de la posticale, son rameau
inférieur est trés rapproché de la Miscoidale, dont il atteint presque 1'extrémité ;
discoidale bifurquée sous la transversale ; son rameau supérieur aboutissant un peu
au-dessus de la pointe alaire, dont il est aussi distant que le rameau inférieur ;
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bifurcation ‘de la posticale située sous l'extrémité du cubitus; anale simple. Tous
les tibias, plus faiblement aussi les fémurs et les métatarses, avee des poils dressés
en dehors, 2-3 fois aussi longs que I'cpaisseur des pattes ; métatarse antérieur a peine
plus court que le 2° article, 2-3 fois aussi long que gros, 4° article un peu plus
long que gros. Abdomen gréle, subevlindrique, de moiti¢ plus long que le reste du
corps, avec des poils longs, dressés et noiritres.  Taille 1-3 mm.

Rangoon, Burma, en [évrier (N, Annandale).

5. Ceratopovon albonotatus, Sp. 1oV,
(Pl. viii, fig. 10, aile.)

4. Fauve; dessus du thorax et de 'abdomen plus sombre ; balanciers d'un
blane de lait. Yeux confluents. Articles du flagellum subglobuleux, 4 wverticilles
deux fois aussi longs que gros, les 5 derniers cylindriques, un peu plus longs [[LlL'-
gros. Thorax A poils jaunes et assez longs, surtout sur le dessus, trés longs
sur le scutellum. Ailes enfumées (pl. viii, fig. 10) 4 poils noirs, trés denses sur
la cellule costale et en arricre de la cellule radiale, par suite les deux tiers
proximaux de l'aile offrent une bande noire le long du bord antérieur, & U'extrémité
du cubitus se trouve une tache d'un blanc de lait, ot les poils et les nervures sont
blanes ; cubitus aboutissant au bord un peu aprés le milien; 1' cellule radiale trés
¢troite, aussi longue que la distale qui est & peine plus large ; bifurcation de la
discoidale située sous la transversale, rameau supérieur aboutissant a la pointe alaire;
bifurcation de la posticale située vis-d-vis de I'extrémité du cubitus; sans nervure
anale bifurquée. Tibias et tarses longuement velus en dehors, poils 2-3 fois aussi
longs que la grosseur des pattes ; métatarse des pattes antérieures et postérieures un
peu plus long que gros, 2 article deux fois aussi long que gros. Abdomen déprimé,
large, aussi long que le reste du corps. Taille 1:5 m®.

Calcutta, 3 mai f.‘.{, Annandale).

6. Ceratopogon (Atrichopogon) indianus, sp. nov.
(Pl. viii, fig. 12, aile.)

¢ . D'un roux jaunatre et brillant ; desss | thorax d'un brun noir; balanciers
d'un blanc de lait; antennes roussitres, panache d'un gris blanchitre. Bouche
longue, subcylindrique ; palpes trés courts, probablement de 2 ou 3 articles. Articles
du flagellum subglobuleux, les derniers allongés ; panache dense, atteignant presque
I'extrémité des antennes. Ailes hyalines (pl. viii, fig. 12), non poilues mais 4 soies
microscopiques et denses, bord inférieur cili®; radius atteignant le milieu de laile ;
cubitus soudé au radius dans sa moitié proximale, a son extrémité il est distant du
radius de la moiti¢ de sa longueur ; discoidale bifurquée sous la transversale, rameau
supérieur droit; bifurcation de la posticale si un peu au dela de la transversale;
anale simple. Pattes sans longs poils ; tibias postérieurs avec un peigne double,
métatarse de toutes les pattes égal aux 4 articles suivants réunis, 4 article un peu
plus long que gros, plus court que le 5'; empodium étroit, un peu plus court que les
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crochets, longuement poilu sur le dessous.

du corps, subeylindrique. Taille 1 mm.

Mauseim.

{Vor. I1,

Abdomen mince, plus long que le reste

Caleutta, Jardin Zoologique, en aoiit (N. Annandale).

2* Genre, CULICOIDES, Latr,
1. Ailes hvalines, sans taches, velues sur toute
leur surface: cubitus confluent avee le

radius saul parfois 'extrémite ; discoidale

sessile = .
Ailes avee des taches, velues seulement au
bout : cubitus non contluent avec le radius :

discoidale pétiolce ; bouche longue et poin-

tue :
2. Cubitus soudé au radius sur toute son étendue
Cubitus soudé au radius 4 sa base, séparé de
lui & son extrémité : corps roux
;. Cubitus atteignant ou dépassant le milien Llf_*
l'aile e s i
Cubitus n'atteignant pas le milien de 'aile

{. Métatarse antérieur pas plus long que les
articles 2 et 3 bouche de la femelle
petite et obtuse .. s

Métatarse aussi long que les 4 articles sul-

réunis

vants réunis

5. Corps noir it
Corps orangé ou ]}Lll]Cll‘I'L fll.’_“-mu'-‘ du thorax
ou du corps brun

1. Mesonotum trés brillant ; bouche petite

Mesonotum mat ; :
7. Dessus du thorax pruineux de rrm articles
antennaires II1-13 en ovoide allonge ;

bouche petite 25 S
Dessus du thorax non pruineux ..

8. Articles antennaires 3-9
10-14 deux fois aussi longs que gros;

en ovoide court,
bouche longue e . o
Articles antennaires 3-10 :;lnh\!‘ieux les sw-
vants trois fois aussi longs que gros;
bouche petite 55 s ey,
Bouche de la femelle lon et pointue’;
lamelle supérieure de la pince du mile
tronquée et portant a chaque angle pos-
térieur deux petits lobes o P

10,

.. patvai, sp. nov.

3. C. montivagus, sp. nov.

1. C. brevimanus, sp. nov.
5.

(3.

9.

G, C. ®idulus, sp. nov.

7.

5. C. scapularis, sp. nov.
B,

2. C., macrostoma, sp. nov.

4. C.opacus, sp, nov.

7. C. quadrilobatus, sp. nov.
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Bouche de la femelle petite et obtuse ; lamelle
supérieure de la pince du midile avec un
faisceaun de soies a chaque angle postér-
ieur .. o e .. 8. C, seliger, sp. nov.
10, Ailes enfumées, avee des taches hyalines ., 11,
Ailes hyalines ou blanches avec des taches
enfumeées et irrisées ! B, ;.
11. Surface alaire densément couverte de soies
microscopiques . = . 0. C. peregrinus, sp. nov.
Taches hyalines des ailes complétement
dépourvues de soles et de ponetuation .. 13. €. exystoma, sp. nov.
12. Surface alaire avec une ponctuation égale-
ment dense, formée par des soies micros-
copiques ; cubitus divergzent du  radius
dans sa moitié¢ distale 0 .o 1o, O, molestus, sp. nov.
Surface alaire presque nue, i ponctuation i
peine perceptible ; taches enfumées avec
des soies microscopiques ; cubitus trés
rapproché du radius sur toute sa longueur 11. (. odiosis, sp. nov.

1. Culicoides bremimanus, sp. nov.

? . Thorax jaundtre, a dessus d'un noir brillant; dessus de l'abdomen avec de
larges bandes transversales brunes, qui occupent presque toute la partie dorsale ;
dessous de 1’abdomen blanchatre ; antennes et pattes brundtres ; balanciers blanes.
Veux pubescents. Bouche petite, obtuse. Palpgs de quatre articles courts.
Antennes de 14 articles, dont les cinq derniers sont subcylindriques, 21 fois aussi
longs que gros, le denier guére plus long que l'avant-dernier; articles 2-4 sub-
globuleux, 5-g presque deux fois aussi longs que gros et subeylindrigues; poils
deux fois aussi longs que les articles ; appendices subuliformes un peu plus courts
que les articles. Ailes hyalines et velues; cubitus dépassant un peu le milieu de
I'aile, confondu sur tout son parcours avec le (lius; transversale oblique; rameau
supérieur de la discoidale continuant la direction de la base, aboutissant 4 la pointe
alaire, bifurcation située sous la transversale; entre le cubitus et la discoidale se voit
une fausse nervure bifurquée ; rameau supérieur de la posticale droit, continuant la
direction de la tige; rameau inférieur oblique et court. Tibias antérieurs avec deux
larges éperons ; tibias postérieurs avec un peigne i spinules libres depuis leur base;
tarses a soies assez denses sur le dessous, & longs poils sur le dessus ; métatarse
antérieur aussi long que les articles 2 et ; réunis; métatarse postérieur aussi
long que les quatre articles suivants réunis podium nul. Abdomen gros, un
peu plus long que la téte et le thorax réunis; lamelles subeirculaires., Taille 1-2
.

Calcutta, juillet, 1907 (N. Annandale).
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2. Culicordes macrostoma, sp. nov.
(P1. viii, fig. 4, aile; pl. xi, fig. 14, parties buccales.)

¢ «. Noir, mat et glabre : face, bouche, palpes et antennes d’un brun clair
balanciers, hanches et pattes d'un blane brunatre. Yeux pubescents, sinueux, con-
fluents au vertex. Bouche (pl. xi, fig. 14) longue, avee un sugoir pointu, entouré
de deux lobes larges : palpes 3 4 articles courts et cylindriques.  Articles antennaires
3-0 en ovoide court, 10-1.4 deux fois aussi longs que gros.  Ailes hyalines (pl. viii, fig.
1), non ponctuées, avec des poils alignés longitudinalement entre les nervures et sur
les nervures, disposés sans ordre le long des bords; cubitus confluent avec le radius et
ne formant qu'une grosse nervure avec lni, dépassant le milien de I'aile ; transversale
trés oblique; discoidale bifurquée sous la transversale ; bifurcation de la posticale
située A peine avant l'extrémité du cubitus ; anale simple. Dessus des tibias et des
tarses avee quelques poils longs et épars ; dessous des tarses postérieurs a soles denses
et courtes, 4 article tarsal deux fois aussi long que gros, un peu plus court que le
5¢: tibias antérieurs et postérieurs avee un peigne, les intermédiaires sans peigne ;
tibias postérieurs d'un tiers plus longs que le métatarse, celui-ci égal aux 3 articles
suivants réunis ; empodium nul.- Taille T mm.
Calcutta, en février (N. Annandale).
3. Culicoides montivagus, sp. nov.

(Pl. viii, fig. 3, aile.)

2. Noir, mat et glabre : balanciers d'un blanc de lait ; scutellum d'un roux
marron ; hanches et pattes blanchitres. Panache dense, d'un brun noir, atteignant
I'extrémité des antennes; articlgs 3-9 subglobuleux, ro-14 trois fois aussi longs que
oros. Ailes hvalines (pl. viii, fig. 3), sans ponctuation, poilues ; la nervation ne différe
de celle du précédent que par le cubitus qui n’atteint pas le#nilieu alaire et qui est
distant du bord sauf & son extrémité, et par la bifurcation de la posticale qui est
située au-dela de 1'extrémité du cubitus. ‘Tibias intermédiaires et postérieurs, et les
4 preiniers articles des tarses postérieurs avec des poils 5-6 fois aussi longs que
I'épaisseur des articles ; tibias pmaté.u’s avec un peigne double, les intermédiaires
sans peigne ; dessous des 4 premiers articles des tarses postérieurs a soies denses et
aussi longues que l'épaisseur des articles; métatarse égal aux 3 articles suivants
reunis; 4 article encore trois fois aussi long que gros, un peu plus court que le 5';
crochets avec des soies a leur base. Taille 1 mm.

Simla, a une altitude de 2 joo m., #n mai (N. Annandale).

4. Culicoides opacus, sp. nov.

(Pl xi, iz, B Menne de 1a femelle)

¢ #. Noir, mat et glabre; face et palpes d'un brun clair ; antennes et pattes
d'un jaune brunitre; balanciers blanchatres; scutellum roux. DBouche petite.
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Antennes (pl. xi, fig. 3) 4 articles 2-10 globuleux ; i poils pas plus longs que leur
¢paisseur, les 4 derniers cylindriques, deux fois aussi longs que le 10", le dernier des
quatre grossi. Ailes hyalines et velues ; radius aboutissant au milieu ; cubitus soudé
au radius sur toute sa longueur, tous deux, i partir de 'origine du cubitus, i peine
séparés du bord ; 2° partie du radius guére plus courte que la 1°; transversale trés
oblique, formant le prolongement du cubitus ; bifurcation de Ia discoidale située a la
transversale, rameau supérieur aboutissant & la pointe alaire: bifurcation de la
posticale située sous I'extrémité du radius, ramean supérieur droit et continuant la
direction de la tige. Pattes sans longs poils; tibias antérieurs 4 peine plus courts
que le tarse ; métatarse égal aux 4 articles suivants réunis, 4° article presque deux
fois aussi long que gros, un peu plus court que le 5° ; crochets simples, avec quelques
soies a leur base, sur le dessous ; sans empodium distinet.

Le o différe de la ¢ par les antennes d'un brun noir, mais conformées comme
chez la femelle, sauf qu'elles ont un panache d'un brun noir; les 4 pattes postérieures
ont le fémur, le tibia et les deux premiers articles tarsaux munis de poils 2-3 fois
aussi longs que leur épaisseur. ‘Taille 1 mm.

Caleutta, 6—7-i-08 (N. Annandale).

5. Culicotdes scapularis, sp. nov.

® g. Noir, mat : bord occipital blanchatre ; antennes d’un noir brun: thorax
d'un brun noir, pruineux de gris, c¢ités et dessous d'un roux brun, seutellum d'un
roux marron ; balanciers blanchitres, épaules, hanches et pattes jaunes. Articles
antennaires II-13 de la femelle en ovoide allongé, pas deux fois aussi longs que le
10°; 2-10 et le 14° ainsi que les antennes du méle conformés comme chez le précédent.
Ailes du précédent. Tibias postérieurs avec un peigne, les intermédiaires sans
peigne. Abdomen d'un noir mat, avec les incisionsgblanchitres. Quant au reste,
semblable au précédent. Taille T mm.

Calcutta, février (™. Annandale).

6. Culicoides nitidulus, sp. nov.

2 . Noir, mat ; dessus du thorax d’un noir tggs brillant ; scutellum et parfois les
pleures et les épaules d’un roux marron : nntcu‘d'uu brun noir; pattes d'un jaune
brunitre; balanciers blanchitres. Antennes comme chez scapularis, 14° article pas
plus gros que les précédents. Ailes et pattes comme chez opacus. Taille T mm.

Calcutta, février, juin et juillet (N. Annandale); base du Dawna Hills, en mars,
I.. Burma.

7. Culicoides guadriloBatus, sp. nov.

(PL ix, fig. 4, articles antennaires g-12 du mile ; fig. 2, pince ; pl. x, fig. 8,
bouche de la femelle ; fig. Irdeignc du tibia.)

¢ ¢ . Orangé ; dessus du corps, milieu de la poitrine, antennes et articulations
des pattes bruns ; balanciers blancs. Veux confluents, trés finement et trés bridve-
ment velus. Bouche du male composée de lobes plus larges que longs et arrondis i
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I'extrémité ; palpes courts, articles 1 et 3 guére plus longs que gros, 2° et 4 deux fois
plus longs que le 3. Bouche de la [emelle apte 4 forer et a sucer (pl. x, fig. 8),
composée de deux lobes obtus, allongés, glabres, entre lesquelles se voit une tige
filiforme, un peu plus longue et pointue au bout ; le 2" article des palpes est le plus
long et a sa plus grande largeur en dessous du milien, le 1° et le 2° pas plus longs que
oros : le 4 & peine séparé du 3 et deux fois plus long.  Antennes de 14 articles ; chez
la femelle, les articles 2-3 sont subglobuleux ; 6-9 cylindrigques et deux fois aussi longs
(que gros ; 10-13 deux fois et demie aussi longs que gros, et un peu amincis dans leur
tiers apical ; t4 de moiti¢ plus long que le 13 - verticilles atteignant le milien de
Iarticle suivant. Chez le mile, les antennes sont munies d'un plumet, dont les soies
atteignent la longueur des huit premiers articles du flagellum ; articles 2 a 9
fusiformes (pl. ix, fig. 4), presque deux fois aussi longs que gros, striés longitudinale-
s ment dans leur moitié basale : les articles qui suivent (pl. ix, fig. 4) sont 2 a 3 fois
plus longs, et divisés par un rétrecissement en deux nodosités, dont 1'inférieure est
semblable aux articles 2-g, et la supérieure est plus longue, plus étroite et subeylin-
drique ; 14 article brisé. Ailes hyalines, parsemées de soies peu abondantes ; cubitus
dépassant un peu le milieu de 'aile et confondue avec le radius ; discoidale se bifur-
quant un peu aprés la nervure transversale, qui est trés oblique et atteint le cubitus
4 l'origine du dernier tiers ; les deux rameaux de la fourche graduellement divergents,
aboutissant 'un au-dessus, 'autre au-dessous de la pointe alaire et trois fois plus
prés de la pointe alaire que du rameau supériear de la posticale ; les deux rameaux de
la posticale aboutissent au bord, I'un un peu au dela, 'autre un peu en dega, du
cubitus. Fémurs et tibias non épaissis, pubescents, avec quelques poils plus longs;
extrémité des tibias postérieurs avec un peigne jaune (pl. x, fig. 10), formant, au coté
interne, une ligne transversale non interrompue ; meétatarse antérieur presque aussi
long que les quatre articles sujgants réunis ¢ 2° article 3} fois aussi long que gros ; 3'
un peu plus de deux fois; 4 presque deux fois; 5 un peu plus long que le 4°; sans
empodium ; crochets simples. Lamelles de I'oviducte subcireulaires. Pince (pl. ix,
fig. 2) a lamelle supérieure dépassant les articles basaux, largement tronquée a
I'extrémité et portant a chaque angle postérieur, deux petits lobes, dont I'externe est
le plus long; articles terminaux de la pince longs, gréles, graduellement amincis
et a peine arqués. Taille 1-1'2 mn
Caleutta, Jardin Zoologique, 25-viii-o7 (N. Annandale).

8. Culicoides setiger, sp. nov.

(PL. x, fig. 1, aile ; fig. 2, cinq dermiers articles de I'antenne du male ; fig. 3,
partie de la pince.)

¢ ¢ . Blanchatre, dessus du thorax, antennes, et genoux bruuns ; front et pleures
d'un brun clair ; balanciers hlﬂ.ﬂﬂ.‘i.ldt':s transversales sur le dessus de I'abdomen
brunes. Yeux confluents et briévement velus dans les deux sexes. Palpes de 4
articles cylindriques, dont le 2° est le plus long; 3° et 4° deux fois aussi longs que
_gros. Bouche de la femelle non en sugoir, obtuse et courte. Antennes de I4
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articles ; chez la femelle, les articles 2-6 sont subglobuleux, les trois suivants
ovoidaux ; 1o-13 deux fois aussi longs que le 12° et 13 réunis, graduellement amineis
au bout ; articles 2-14 avec un verticille de poils dépassant le milieu de Particle
suivant. Chez le mile (pl. x, fig. 2) les articles 2-10 sont 4 peine plus longs que
gros; 11-13 beaucoup plus minces, et plus longs, en forme de bouteille, trois fois
aussi longs que gros; 14 aussi gros que le o', trois fois aussi long que gros, pointu
a l'extrémité ; poils du plumet égalant la longueur de neuf articles réunis. Ailes
(pl. x, fig. 1) avec des soies alignées longitudinalement sur toute la surface ;
cubitus dépassant le milien, soudé au radius sur toute son étendue ; nervure
auxiliaire dépassant & peine la transversale, qui est oblique; discoidale bifurquée
sons la transversale, rameau superieur droit, aboutissant 4 peine au-dessus de la
pointe alaire ; U'inférieur aussi distant du supérieur que du rameau supérieur de la
nosticale, lequel est faiblement arqué et fait un angle de 45 degrés avee linférieur
Femurs inermes, non renflés ; tibias antérieurs et postérieurs avec un peigne treés [in,
sous lequel se trouvent | ou 5 soies trés grosses et disposées transversalement ; tarses
densément couverts de soies ; métatarse antérienr du male égal aux quatre articles
suivants réunis, dessus des tibias et des tarses avec des soies quatre fois aussi longues
que leur grosseur ; 2° article des tarses antérieurs trois fois aussi long que gros, un
peu plus long que le 3°; 4" deux fois aussi long que gros; 5" un peu plus mince et plus
long que le 4 ; crochets simples; sans empodium. Pince du male (pl. x, fig. 3) a
lamelle supérieure dépassant les articles basaux, tronqguée a I'extrémite, avec un
faisceau de soies a chaque angle ; article terminal de la pince 5-0 fois aussi long que
gros, graducllement aminci. Lamelles de l'oviducte en ellipse. Taille 15 mm.
Calcutta, 16-vii-o7.
9. Culicoides peregrinus, sp. nov,
(Pl viii, fig. 1, aile.

: . Noir, mat et subglabre ; antennes et thorax bruns; balaneciers blancs ; pattes
brunitres, genoux ct®tarses plus clairs. DBouche apte a perforer, longue, gréle et
pointue ; palpes longs, avant-dernier article grossi. Articles du flagellum subglo-
buleux, les 5 derniers allongés et cylindriques.  Ailes enfumées, plus noirdtres le long
du bord antérieur, avec de nombreuses taches hvalines, dont 4 grandes au bord
antérieur, 4 savoir, T oblongue occupant t{_u. la base de 1'aile, 1 transversale a
I'endroit de la nervure transversale, 1 transversale a 'extrémité du radius et englo-
bant le cubitus, 1 transversale située plus prés de la pointe alaire ; les autres taches
sont petites et circulaires, a savoir, 2 entre les deux rameaux de la discoidale, 2 entre
le rameau inférieur de la discoidale et le rameau supérieur de la posticale, 2 entre
les deux rameaux de la posticale, 3 entresla nervure anale et le bord; en outre
Pextrémité des deux rameaux de la discoidale est bordée de hyalin ; surface densé-
ment couverte de soies microscopiques, avec quelques longs poils épars au tiers
distal ; radius aboutissant au milien du hnr*‘uhitus trés rapproché du radius dans
la moitié proximale, divergent avec le radius dills sa moitié distale ; 2" cellule radiales
pas. plus longue mais trois fois aussi large que la proximale ; nervure transversale
oblique et trés longue; discoidale bifurquée au-dela de la transversale, rameau
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supérieur aboutissant un peu en dessous de la pointe alaire, faiblement arqué 4 la
base ; l'inférieur oblitéré & la base; bifurcation de la posticale situde vis-d-vis de
I'extrémité du radius; anale simple. Pattes a poils courts; métatarse postérieur
aussi long que les trois articles suivants réunis. Abdomen allongé et déprimé.
Taille T mm. :

Cote d'Orissa ; Puri, en mars (C. Paiva).

to. Culicordes molestus, sp. nov.
(PL. viii, fig. g, aile.)

¢ ¢ . Noir; thorax brun, mat et subglabre: antennes brunitres, balanciers et
pattes d'un blanc brundtre. Bouche apte & perforer, longue et pointue chez le male
comme chez la femelle. Panache du mile peu dense, articles 3-10 pas plus longs que
gros; les suivants allongés  Ailes (pl. viii, fig. g) blanches, avec g taches enfumées et
irrisées, dont 4 plus sombres, le long du bord postérieur et également distantes I une
de "autre ; la 2° de ces taches est située a 'extrémité du radius, la 4° 4 extrémité
du rameau supérieur de la discoidale ; les 5 autres taches sont plus faibles, la 1 est
située @ l'extrémité du rameau supérieur de la posticale, la 2° entoure le rameau
inférieur de la posticale ; la 3 est située sur le milieu de la tige de la posticale, la 4'
sur la bifurcation de la discoidale, la 5 entre le rameau supérieur de la discoidale et
'extrémité du rameau supérieur de la posticale ; nervures blanches, sauf dans les
taches on elles sont noires ; surface avee une ponctuation également dense, formée
par des soies microscopiques, des soies plus longues sont éparses i Vextrémité distale
de l'aile ; bord postérieur cilié, comme d’ordinaire ; radius dépassant un peu le milieu
de l'aile ; cubitus & peine séparé du radius dans un peu plus de son tiers proximal,
uni a lui par une nervure ponctiforme, divergent ensuite avec lui; Uextrémité du
cubitus est distante de celle du @udius par une distance égale a la longueur de la 1'
cellule radiale; celle-ci égale a la nervure transversale, qui est oblique; discoidale
bifurquée bien au-dela de la transversale, rameau supérieur continuant la direction de
la tige ; aboutissant a la pointe alaire ; bifurcation de la posticale située au-deld de
celle de la discoidale ; anale simple. Pattes sans longs poils ; tibias antérieurs avec
un éperon et probablement un peigng. les intermédiaires sans éperon ; les postérieurs
avec un peigne ; métatarse antér;h ¢gal aux trois articles suivants réunis, 4
article un peu plus long que gros, plus court que le 5°; crochets avee quelques soies
A leur base; sans empodium ; métatarse postérieur un peu plus long que les 4 articles
suivants réunis. Abdomen mat et subglabre. Taille T mm.

Calcutta, Jardin Zoologique, 23-vili-07 ; attaque les beeufs et les cerfs (N.
Annandale). ’

11. Cudicordes odiosus, sp. nov.

(Pl. galii| fig. 7, aile.)
? . Brun ; antennes et pattes ﬁ%ne brundtres, fémurs postérieurs et tous les
tibias sauf leur base, un peu plus sombres. Veux glabres, largement confluents au
vertex ; bouche apte a perforer, plus longue que la téte, en forme de long bec ; palpes
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de 4 articles, dont les deux premiers sont allongés et evlindriques, le 3° et le 4° plus
minces, le 3° un peu plus long que gros, le 4° aminei 4 sa base, aussi long que le 2°.
Antennes de 14 articles ; dont le 2" est distinctement plus gros que les autres ; 3° a
peine plus long que gros; 4 et 5° de moiti¢, 6-g deux fois aussi longs que gros; les
cing derniers au moins trois fois aussi longs que gros, subeylindriques comme les
précédents, le dernier un peu plus long que 'avant-dernier. Ailes (pl. viii, fig. 7)
blanches avec de nombreuses taches enfumdes et plus ou moins confluentes; deux de
ces taches sont noires, I'une est située sur les cellules radiales, 'autre, également an
bord antérieur, entre la 1° et 'extrémite alaire ; les espaces blanes sont presque nus,
avec une ponctuation a peine perceptible ; les espaces enfumés on noirs ont une pone-
tuation dense, formée par des soies microscopiques, extrémité alaire avec des soies
plus longues, radius depassant le milieu de 'aile ; cubitus trés rapproché du radius sur
toute sa longueur et réuni a lui au milieu ; transversale oblique, aussi longue qu'une
des cellules radiales, discoidale bifurquée en arriére de la transversale, son rameaun
supérieur continuant la direction de la tige et aboutissant a la pointe alaire ; bifurca-
tion de la posticale située un peu au-dela de celle de la discoidale : anale simple.
Pattes sans longs poils; les quatre tibias antérieurs sans peigne, les postérieurs avec
un peigne ; tibias antérieurs avec un éperon, les quatre autres sans éperon ; tarse
antérieur A peine plus long que le tibia, métatarse aussi long que les quatre articles
suivants réunis, 4 article un peu plus long que gros, plus court que le 5°; métatarse
postérieur plus long que les quatre articles suivants réunis. Taille 1 mm.
Calcutta, Jardin Zoologique, 24-viii-o7 (N. Annandale).

12. Culicordes patvai, sp. nov.
(Pl. viii, fig. 5, aile,)

. D’un roux clair, glabre et brillant; pgttes blanchitres. Articles du
flagellum subglobuleux ou presque transversaux, sauf le dernier. Ailes (pl. viii, fig. 5)
hyalines, avec une poflctuation i peine visible, & poils alignés longitudinalement sur
les nervures et entre les nervures : cubitus atteignant le milieu de l'aile, soudé au
radius sauf immédiatement avant son extrémité; transversale presque perpendi-
culaire, située sur la bifurcation de la discoidale; bifurcation de la posticale sifuée vis-
d-vis de extrémité du cubitus: anale simpl# Pattes sans longs poils; métatarse
aussi long que les 4 articles suivants réunis; 4° article plus court que le 5° un peu
plus long que gros; sans empodium distinet. Taille 1 mm.

Cote d’Orissa ; Puri, en mars (C. Paiva).
13. Culicoides oxystoma, sp. nov.
(P1. ix, fig. 1, bouche et palpes.)
¢ . D'un jaune brunitre; dessus du corps, mesosternum et antennes bruns ;

pattes brunatres, extrémité des fémurs, cx‘ité et base des tibias et les tarses
blanchitres: balanciers blancs, extrémité de Ta massue noire. Yeux glabres, réni-
formes, non amincis au sommet, o ils sont distants du tiers de leur largeur.
Bouche apte a perforer (pl. ix, fig. 1), longue, étroite, composée de quatre piéces
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sﬁblinéaires, amincies au bout et d’égale longueur ; deux de ces pitees sont glabres et
brunes, 'une dentelée au quart apical: les deux autres pitces sont pubescentes;
palpes de 4 articles, dont le 1" est subeylindrique et 4 a 5 fois aussi long que gros,
le 2* un peu plus court que le 1", élargi en triangle un peu au-dessus du milien: 3° et
4 petits. Antennes composées de 14 articles, munis d'un court verticille de soies;
articles 2 4 5 subglobuleux, 0 i g subellipsoidaux, les 5 derniers allongés, cylin-
driques, un peu plus de deux fois aussi longs que gros, le dernier de moitié plus long
que 'avant-dernier. Ailes avec des poils microscopiques qui les font paraitre ponc-
tuées, et quelques soies aux environs du bord de Uextrémité alaire ; surface sombre,
avec plusieurs taches hyalines, qui sont complétement dépourvues de soies et de
points, & savoir : une tache avant et une apres les cellules radiales, une autre avant
"extrémité, une i la pointe alaire & I'extrémité du rameau supcrieur de la discoidale,
deux dans la fourche de la discoidale, une sous Uextrémité du rameau inférieur de la
discoidale, une dans la fourche de la posticale ; en outre la base de 'aile est plus ou
moins hyaline et glabre sauf le bord supérieur ; la region des cellules radiales est plus
fortement assombrie, presque noire, et forme une tache stigmatique. Cubitus
dépassant un peu le milicu de 'aile, trés rapproché du radius, avec lequel il est réuni
un peu avant son milieu, par une nervure ponctiforme; radius aboutissant a l'extré-
mité du cubitus; nervure transversale trés oblique; discoidale se bifurquant en
arricre de la transversale, a une distance plus longue que la transversale, ramean
supérieur aboutissant a la pointe alaire, l'inférieur a ¢gale distance de la pointe alaire
et du rameau supérieur de la posticale; ce dernier court et fortement arqué; bifurca-
tion de la posticale située en-dessous de l'extrémité du cubitus. Pattes finement
pubescentes; fémurs et tibias a soies éparses; tibias postérieurs avec un peigne, les
autres sans peigne; articles 1-4 des tarses antérieurs ayant sur le dessous, & 1’extré-
mité, deux soies juxtaposées b plus fortes que les autres soies qui sont denses;
meétatarse antérieur presque ¢gal aux quatre articles suivants réunis; 2° trois fois
aussi long que gros; 3° deux fois; 4" a peine plus long que gr®s, pas plus court que le
5¢: crochets simples ; empodium nul. Lamelles de I'oviducte 4 peine plus longues
que larges. Taille 1°g mm.

Caleutta, 25-viii-o7, Jardin Zoologique; pique les beeufs et les cerfs (Annandale).

3" Genre, Parromyia, Megerle.

I. Au moins les femurs antérieurs spinulenx .. 2.
Tous les fémurs inermes (subgenus Spharo-

myas, Curt. = fohannseniella, Willist.) .. 8.

. Dernier article tarsal inerme ;" articles 3 et 4
pas plus longs que gros ; crochets tarsaux
petits, simples et égaux; fémurs postéri-
eurs et imtermediaires ‘piuul{:ux {Pal-

pomyia) o el .. 1. P.burme, sp. nov.
Dernier article de tous les tarses armé, sur
le dessous, de longs appendices noirs qui

I
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le font paraitre spinuleux; 3" article et
souvent encore le 4° beaucoup plus longs
que gros; crochets tarsaux longs, au
moins en partie ; fémurs postérieurs tou-
jours spinuleux

3. Fémurs intermdédiaires inermes; 5 derniers

0.

10

articles antennaires quatre fois aussi longs
que le ¢

Tous les fémurs spinulenx e -7

Crochets antérieurs inégaux, ['un bifide
et long, l'autre court et avec une dent
basale : crochets intermédiaires ¢t poste-
rieurs inégaux, tous avee une dent basale ;
4" article deux fois aussi long que gros

Crochets antérieurs égaux, longs, avec une
dent basale, les . autres inégaux, avee une
dent basale; tarses postérieurs presque
doubles du tibia ..

Crochets égaux, longs et simples

Crochets inégaux a toutes les pattes s

Tous les crochets d’'égzale longueur, 'un
simple, l'autre avec une dent basale

Tous les crochets simples, mais de longueur
inégale, 1'un plus long ou aussi long que
'article I'autre dépassant a4 peine la moi-
tié de 1’article

Tous les tibias annelés de noir

Tibias sans angeau noir e

Ajles avec deux taches noires; 5 article
tarsal inerme

Ailes sans tache s

Discoidale bifurquée avant la transvegsale ;
crochets des tarses antérieurs loigs et
égaux, ceux des 4 autres tarses de lon-

gueur inégale S o s
Discoidale bifurquée trés en arriére de la
transversale ; crochets petits et simples
_ Dernier article de tous les tarses spinuleux
dessous ; tarses postérieurs deux fois aussi
longs que les tibias, crochets antérieurs

longs, égaux, avec une dent baX les
autres de longueur inégale, avec une dent

basale S o

2. P filicornis, sp. nov.

O . interrupta, sp. nov.
5. P. piclipes, sp. nov.

I, cinered, Sp nov.

P. pulchripes, sp. nov.
P. ineegualis, sp. nov.

s [ S Sy

10,

oo

P. (S.) bisignata, sp. nov.

-

) Po(S.) bimacula, sp. nov.

10. . (S.) filitarsis, sp. nov,
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Dernier article tarsal inerme; tarses postéri-
eurs guére plus longs que les tibias;
crochets égaux et simples .. i)
11. Discoidale bifurquée sous la transversale ;
corps noir; crochets petits, égalant le
tiers de 1'article .. 3 .. 11, Po(S.)albiditarsis, sp. nov.
Discoidale bifurquée bien en arriére de la
transversale : abdomen wvert : erochets
P (S viridiventris sp. nov.

£

longs, plus longs que 'article

1. Palpomvia burme, sp. nov.

9. Noir; face, palpes et premier article antennaire roux, reste des antennes
brun; tiers antérieur de 'abdomen, hanches et pattes d'un jaune roussitre ; genoux,
extrémité des tibias et 2 ou 3 derniers articles tarsaux d'un brun noir. Yeux séparés
au vertex par une ligne brillante et noire. Antennes filiformes, tous les articles
cvlindrigues, sauf le basal; 2' trois fois aussi long que gros ; les suivants deux fois ;
les 5 derniers deux fois aussi longs que le g'. Thorax glabre et brillant. Ailes
hyalines ; radius dépassant de beaucoup le milieu de l'aile, sa partie proximale &
peine plus longue que la partie distale; la partie basale du cubitus & peine plus
courte que la 2° partie ; 3° partie 4 4 5 fois aussi longue que la 27, son extrémité un
peu plus eloignée de la pointe alaire que le rameau postérieur de la discoidale;
rameaun antérieur de la discoidale droit, aboutissant a la pointe alaire ; bifurcation de
la discoidale située bien en arriére de la transversale, vis-a-vis de celle de la posticale :
extrémité du rameau antérieur de la postérieur un peu plus rapprochée de la pointe
alaire que 'extrémité du radius. Fémurs guére plus gros que les tibias, les antérieurs
un peu plus gros que les autres, avec g-10 spinules noires; tibias antérieurs plus
courts que le tarse, métatarse cgalant presque les 4 articles suivants réunis ; tibias
posterieurs aussi longs que le tarse, avec un peigne double; metatarse postérieur 1}
fois aussi long que les 4 articles suivants réunis; a toutes les pattes, le 3® article
tarsal est a peine aussi long que gros, le 4" transversal et tronqué obliquement, le 5
plus long que le 3° et le 4" réunis, inerme, avec deux crochets petits, égaux et simples:
partie ventrale des articles 1 et 2 ®pec deux rangées de soies bulbeuses. Taille
2 mim.

Sur les herbes, a la base des Dawna Hills, I.. Burma, en mars.

2. Palpomyia filicornis, sp. nov.

(PL x, fig. 4, deux derniers articles des tarses antérieurs ; fig. 5, aile ;
fig. 6, crochets des 4 tarses postérieurs ; fig, 7, soies
bulbeuses du métatarse postérieur ; fig. g,
tét.antemle.}

¢ . D'un brun noir: téte, antennes, hanches, pattes et lamelles de I'oviducte
jaunes, dernier article tarsal, genoux, surtout ceux des pattes postérieures Noirs ;
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ventre d'un brun clair ; balanciers bruns. Yeux glabres. Bouche proéminente, en
sugoir, formeée par trois piéces sublinéaires, dont 'une est dentelée en scie.  Palpes
de 4 articles cylindriques, dont le 2" est aussi long que les deux derniers réunis :
articles 1, 3 et 4 environ deux fois aussi longs que gros. Antennes (pl x, fig. g)
filiformes, atteignant la moitié de la longueur du corps, avee une pilosité deux fois
aussi longue que l'épaisseur des articles ; second article presque deux fois aussi long
que le 3°; articles 3-9 obconiques, 2 4 3 fois aussi longs que gros; articles 10-14
longuement cylindriques, chacun d'eux ¢gal aux articles 5 4 ¢ réunis. Ailes &
surface ponctuée et a bords ciliés (pl. x, fig. 3) ; radius atteignant le milieu de 1'aile ;
cubitus atteignant le dernier quart de 1'aile, réuni par une courte transversale A
I'extrémité du radius, discoidale bifurquée un peu avant sa rencontre avec la trans-
versale : ramean Hllllf‘t’iuﬂl’ aboutissant en dessous de la pointe alaire; rameau
supérieur de la posticale faiblement arqué et continuant la direction de la tige:
nerviure anale bifurguée, rameau superieur paralléle an bord alaire. Fémurs
antérieurs avec quatre spinules noires, dans leur moitié apicale ; fémurs inter-
mediaires inermes; fémurs postéricurs avec trois spinules dans leur tiers apical ;
extrémité des tibias sans peigne ; métatarse antérieur presque double du 2° article,
qui est un peu plus long que les articles 3 et 4 réunis; 3" article égal au 4°, deux fois
aussi long que gros; 5° article au moins aussi long que le 2'; sur le dessous, le
métatarse de toutes les pattes porte deux rangées de soies bulbeuses, c'est a dire de
soies brunes, a base renflée en vessie (pl. x, fig. 7); le 5 article de toutes les pattes
porte-sur le dessous, deux rangées de 5 lamelles linéaires, noires, deux a trois fois
aussi longues que l'épaisseur du tarse (pl. x, fig. 4); empodium nul; erochets des
tarses antérieurs inégaux (pl. x, fig. 4) et noirs ; 'un bifide et presque aussi long que
I'article tarsal; l'autre court, avec une dent basale; ceux des quatre autres pattes
inégaux et noirs (pl. x, fig. 6); 'un grand avec uneglent basale ; l'autre court, et
avec une dent basale. Poils des pattes peu longs. Lamelles de 'oviducte guére

plus longues que larges® Taille, 2, 4 mm.
Caleutta, 16-vii-o7 (Annandale).

3. Palpomyia cinerea, sp. nov.

v . D'un noir mat, avec un reflet cendré ; 'ﬂtlt, neul premiers articles anten-
naires et pattes d'un jaune roussitre; face et reste des antennes d'un brun noir;
hanches cendrées; extrémité des 4 fémurs antérieurs et des 4 tibias antérieurs,
fémurs postérieurs sauf leur base et un large anneau avant l'extrémité, et tibias
postérieurs sauf un large anneau avant l'extrémité, noirs, tarses d'un jaune
blanchitre : balanciers d'un jaune brunitre. Téte trés transversale vue d'en haut,
2-3 fois aussi haute que longue étant vue de cité ; yeux glabres et largement con-
fluents, un peu échancrés prés des antennes ; bec égal au tiers de la hauteur de la
téte ; palpes courts, de 4 articles, ne dépassa as le bec. Article 2 des antennes
un peu plus long que le 3°; articles 3-g de moihie plus longs que gros; 10-14 plus
longs, deux fois aussi longs que le g°; tous a poils 2-3 fois aussi longs que leur
épaisseur. Thorax trés convexe, plus haut que long, bord antérieur un peu plus
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haut que le vertex; mesonotum parsemé de points noirs portant de minimes soies
dressées : quatre bandes noires et minces, les deux médianes confluentes en avant
et occupant la moitié antéricure du mesonotum, les deux externes occupant la
moitié postérienre du mesonotum  Ailes hyalines, sans poils; nervures jaunes,
costale, radius, cubitale et les transyersales d'un brun noir : radins aboutissant un
pen avant le tiers distal de 'aile, ses deux parties ¢galent la moitié du cubitus, qui
forme avee elles of avee le bord deux cellules linéaires, également minces, dont la
2° est un pen p'us de deux fois aussi longue que la proximale ; partie distale du
radius A peine plus courte que la partie proximale ; le cubitus est sépar¢ de la pointe
alaire par une distance plus courte que sa partie proximale ; costale non prolongée
au-deld du cubitus ; discoidale bifurquée i l'endroit de la transversale, qui est per-
pendiculaire, rameaun supérienr aboutissant a la pointe alaire, extrémité du rameau
inférienr aussi rapprochée de la pointe alaire que le cubitus ; bifurcation de la posti-
cale trés éloigndée distalement de la transversale, rameau supérieur continuant la
direction de la tige, U'inférieur faiblement arqué; nervure anale bifurquée et peu
marquée. Fémurs subevlindriques, avec 10-12 petites spinules noires situées sur le
dessous. dans la moitié distale ; fémurs et tibias avec des poils un peu plus longs que
leur épaisseur ; tarses bien plus minces que les tibias; métatarse antérieur égal a la
moitié du tibia, aussi long que les trois articles suivants réunis ; 3° article deux fois
aussi long que gros; 4 pas plus long que gros ; 5° au moins aussi long que le 3" et le
4 réunis, avec 5 paires de longues spinules noires, sur le dessous ; crochets tarsaux
d'égale longueur, i peine plus courts que l'article tarsal, 'un avec une dent a sa
base, qui atteint le quart de sa longueur ; tarses postérieurs un peu plus longs que le
tibia ; métatarse d'un tiers plus court que le tibia, égal aux 4 articles suivants
réunis, avec des soies bulbeuses et alignées sur le dessous ; les autres articles et les
crochets tarsaux, ainsi que lgg tarses intermediaires sont conformés comime aux
pattes antérieures. Abdomen allongé, déprimé et lin¢éaire. Taille 2'5 mm,
Rajmahal, Bengale, 3-vii-o7. o

{. Palpomyia pulchripes, sp. nov.
(P1. xi, fig. 8, aile.)

2 . Noir mat, avec un rcﬂct~cndré; front, face, palpes, g premiers articles
antennaires, hanches, pattes et balanciers d’'un jaune roussitre; un large anneau
avant l'extrémité des 4 tibias antérieurs, les 4 genoux antérieurs, moitié distale des
femurs postérieurs et un large anneau au milieu des tibias postérieurs, noirs. Téte
comme chez les précédents, veux largement confluents. Article 2' des antennes de
moitié plus long que le 3°; articles 3-9 graduellement allongés, le 3° de moitié plus
long que gros, le o' 21 fois; articles 10-14 filiformes, plus de deux fois le g*; poils
2-3 fois aussi longs que la grosseur des articles. Thorax convexe, avec un vestige de
3 bandes longitudinales, dont la mgdene occupe la moitié antérieure du mesonotum
et est bifide en arriére, les externes occupent la moitié postérieure ; bord antérieur
situé plus haut que le vertex. .Ailes hyalines, finement ponctuées, dépassant un peu
I'abdomen ; costale, sous-costale, radius, cubitus, partie proximale de la discoidale et
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la transversale d'un brun noir; partie distale du radius & peine plus courte que la
partie proximale ; son extrémité située au-deld du milieu de l'aile ; la 1" cellule radiale
dépasse un peu le tiers de la distale ; extrémité du cubitus 4 peine plus distante de la
pointe alaire que celle du rameau inférieur de la discoidale, rameau supérieur about-
issant 4 la pointe alaire , discoidale bifurquée un pen avant la transversale ; posticale
bifurquée trés en arriére de la transversale ; anale bifurquée. Pattesantérieures un peu
plus grosses que les intermédiaires, ‘eurs fémurs plus longs que la hauteur du thorax,
tous les fémurs avee 15-20 spinules noires, dans leur moitié distale ; tibias un peu plus
courts que les tarses, les postérieurs longuement cilics en dehors, métatarse un pen
plus long que la moitié du tibia, le postéricur avec des soies bulbeuses et alignées; 4
article pas plus long que gros ; 5° plus long que le 3'et le ¢ réunis, avec 5 paires de
spinules noires, sur le dessous i toutes les pattes; crochets tarsaux intgaux et simples,
le long éaale 'article tarsal, le petit est d'un tiers plus court. Abdomen sans reflet
cendré, d'un noir brillant, sublinéaire. Taille 3 mm.
Calcutta, 13-viii-07 ; N. Bengale: Purneah, 6-viii-07.

5. Palpomyia piclipes, sp. nov

Semblable au précédent, dout il différe par les caractéres suivants: tarses
blanchatres : extrémité des 4 fémurs antérieurs et de leurs tibias, fémurs et tibias
postérieurs sauf unl arge anneau avant Uextrémité, noirs ; de chaque coté de la bande
médiane du mesonotum se voit une petite tache circulaire. Mesonotum faiblement
pubescent. Partie distale du radius égale a la moitié de la partie proximale ; transver-
sale noire et bordée de brun. Fémurs antérieurs pas plus longs que la hanteur du
thorax, crochets tarsaux égaux, aussi longs que l'article tarsal. Taille 3 mm.

Calcutta, 15-viii-07 ; distr. Purneah: Katihar, 4-viii-07.

6. Palpomyia interrispla, !]_ oV,
(Rl =i, fig. 16, crochets des tarses antérieurs.)

¢ . Noir: vertex, front, face, palpes, ¢ premiers articles antennaires et pattes sauf
les hanches et les genoux, d'un jauneroussitre; balanciers noirs, basedu pétiole rousse.
Téte, bouche et palpes comme chez les précédents, sauf que les yeux ne sont pas
confluents mais interrompus par une mince bade rousse. Article 2' des antennes deux
fois aussi long que le 3°; 3-9 cylindriques, au moins de moiti¢ plus longs que gros,
10-14 filiformes quatre fois aussi longs que le o°; poils 2-3 fois aussi longs que I'épais-
seur des articles. Thorax trés convexe, luisant, glabre, finement ponctué. Ailes hya-
lines, dépassant d’un tiers I'abdomen ; costale, sous-costale, radius, cubitus, partie
proximale de la discoidale et la transversale d'un brun noir, les autres nervures pales ;
extrémité du radius dépassant le milien de 1'aile, partie distale de cette nervure dépas-
sant 4 peine la moitié de la partie proximale; 1 cellule radiale ¢gale au tiers de la 27,
toutes deux sublinéaires ; extrémité du cubjgge i peine plus rapprochée de la pointe
alaire que l'extrémité du rameau inf&r{euraa discoidale; rameau supérieur de la
discoidale aboutissant assez prés de la pointe alaite ; bifurcation de la discoidale situce
A l'endroit de la transversale, celle de la posticale située un peu en avant de la
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transversale; anale bifurquée. Fémurs antérieurs plus gros que les intermédiaires,
moins gros que les postérieurs ; les antérieurs et les postérieurs avec 4-3 paires de
spinules au tiers distal, les intermédiaires inermes; tarses antérieurs 4 peine plus longs
que le tibia; métatarse égal aux 3 articles suivants réunis, 4 pas plus long que gros
5" égalau 2°, avec b paires de spinulessurle dessous ; crochets tarsaux éeaux, d'un tiers
plus courts que l'article tarsal, avec une dent basale atteignant le quart de leur lon-
gueur (pl. xi, fig. 16); aux pattes intermédiaires, le métatarse égale les 4 articles
suivants réunis ; 4 article pas plus long que gros: 5° plus long que le 3" et le §° réunis,
avec O paires de spinules ; crochets tarsaux inégaux, 'un est ¢gal aux 3 de 'article,
I"autre & un tiers de Uarticle, tous deux avec une dent basale; aux pattes postéri-
eures, le métatarse est un peu plus long que les 3 articles suivants réunis ; 4° article
deux fois aussilong que gros; 53 cgal aux 3 et 4 réunis, avec 0 paires de spinules,
crochets inéganx, 1'un égal aux § de Narticle, 'autre égal au tiers du grand crochet,
tous deux avec une dent basale; les tarses postérieurs dépassent de £ la longueur du
tibia. Abdomen luisant, allongé.  Taille 3 nim

Caleutta, 1o, 14, 27-vil (12 exemplaires)

7. Palpomvia inequalis, sp. nov,

? . Noir; pattes rousses, sauf la moitié distale des fémurs, l'extréme base des
quatre tibias antérieurs, les tibias postérieurs en entier et les quatre hanches pos-
térieures ; front, les g premiers articles antennaires et le prosternum d'un roux brun :

balanciers testacés. Bouche en bec, égale au tiers de la hauteur de la téte: veux
largement confluents au vertex. Articles antennaires 2-g subeylindrigues, de moitié
plus longs que gros ; articles 10-14 deux fols aussi longs que le g°; poils comme d'ordi-
naire. Thorax mat et cendré. Ailes hyalines, nervures piles; le radins dépasse le
milien de 1'aile, sa partie distale est 4 peine plus longue que la moitié de sa partie
proximale ; les deux cellules radiales sont linéaires, la 2° presque trois fois aussi longue
que la 1°; extrémité du cubitus a peine plus rapprochée deda pointe alaire que le
rameaun inférieur de la discoidale ; bifurcation de la discoidale située un peu avant la
transversale, celle de la posticale située bien au deld de la transversale . anale bifur-
quée. Fémurs distinctement plus gros que les tibias, avec 5-6 spinules dans leur tiers
distal ; fémurs antérieurs plus courf@® que les quatre autres; tibias antérieurs sans
peigne, 4 peine plus courts que les tarses; 4 article tarsal presque deux fois aussi long
que gros; 5° aussi long que le 3 et le 4 réunis, avec six paires de spinules sur le des-
sous ; les crochets tarsaux de toutes le pattes sont simples et inégaux, l'un plus long
que l'article tarsal, I'autre dépassant 4 peine la moiti¢ de article tarsal ; tibias pos-
térieurs cilies en dehors.  Abdomen brillant et allongé. Taille 3 mm.
N. Bengal: Purneah, 5-viii.

8. Pualpomyta (Sphggomyias) bisignata, sp. nov.
(Pl xi, fig. 1, deux dernfrs articles des tarses postérieurs.)

¥. Noir brillant ; vertex, front, ¢ premiers articles antennaires, prosternum,
hanches et fémurs des 4 pattes antérieures et 1'extrémité des fémurs postérieurs
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d'un roux jaundtre; deux premiers articles des tarses antérieurs, quatre premiers des
autres tarses, blanchitres. Téte conformée comme chez le précédent, sauf que la
houche n'est pas en bec, mais obtuse, atteignant le tiers de la hauteur dela téte, et
dépassée par les palpes qui se composent de  articles; veux glabres, sinueux, non
confluents au vertex, on ils sont distants d'un espace égal i la largeur de leur tiers
supérieur. Articles antennaires 2-0 deux fois aussi longs que gros ; 1o-14 filiformes,
deux fois aussi longs que le o’ ; poils deux fois aussi longs que 'épaisseur des articles.
Thorax 4 soies dressées, petites et ¢parses.  Ailes hyalines, avee deux taches carrées
d'un brun noir, dont la plus grande s'¢tend du bord antérieur par la transversale
jusqu'a la discoidale ; Uautre est située a Uextrémité du cubitus; radius noir, touch-
ant presque le bord costal, dépassant le milieu de 'aile ; & peine avant son extrémité,
il est reli¢ au cubitus par une transversale; 1 cellule radiale plus large que la distale,
dont elle atteint le tiers en longueur ; cubitus noir, distant de la pointe alaire de deux
fois la longuenr de la 1 cellule radiale ; discoidale noire, bifurquée avant la transver-
sale, son rameau supdérieur aboutit presque a la pointe alaire, I'inférieur est un peu
plus rapproche de la pointe de I'aile que le cubitus ; bifurcation de la posticale située
sous la transversale; anale non bifurquée. DPattes postérieures plus grosses et plus
longues que les § antérieures ; fémurs et tibias faiblement ciliés, les fémurs non spinu-
leux ; tibias postérieurs avec deux peignes, dont 1'un est deux fois aussi long que
I'autre, ma’s moins dense ; tarses antérieurs un pen plus longs que le tibia ; métatarse
¢gal aux 3 articles suivants réunis; 3° article pas plus long que gros; 4 un peu trans-
versal ; 5' inerme, un peu plus long que le 3° et le 4" réunis, fortement grossi, subfusi-
forme; crochets égaux, atteignant les § de l'article tarsal; aux 4 autres pattes, les
crachets sont inégaux, 'un atteint la base du 4 article, I'autre le tiers basal du 5
article; la base du 5 article aux 4 pattes postérieures porte sur sa partie dorsale un
bourrelet avec un groupe de fortes soies noires, 1‘115. longues que la grosseur de
'article; base du métatarse postérieur arquée, partie ventrale avec des soies bul-
beuses et alignées (pl. &i, fig. 1). Taille 2'5 mm,
N. Bengale: Purneah, s-viii (C. Paiva).

9. Palpomyia (Spharomyias) bimacula, sp. nov.
(P1. xi, fig. 5, trois derniers articles des@rses postérieurs ; fig. 7, aile.)

¢ . D'un roux brun; 1 article antennaire roux ; moitié proximale du fagellum
et du plumet jaune, moitié distale noire; palpes sombres; metanotum et halan-
ciers sauf la tige, noirs ; hanches et pattes blanchitres; anneau avant 1'extrémité
des 4 {émurs postérieurs et l'extrémité de leurs tibias, noirs; abdomen blanchitre,
sauf la moiti¢ postérienre du dessus, qui est d'un roux brun, et le bord postérieur
des sternites qui est noir. Veux confluents au vertex ; palpes allongés. Articles du
flagellum aussi gros que longs, les 5 derniers filiformes.  Ailes hyalines (pl. xi, fig. 7)
avec deux taches petites, transversales et 1 brun noir, dont 'une couvre la
nervure transversale et la base du cubitus, 'autre est située i 1'extrémité du cubitus:
radius pas plus long que la nervure auxiliaire, aboutissant-au-dela du milieu de 1'aile:
cubitus droit, distant de l'extrémité alaire de toute sa longueur, 1' et 2° parties du
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radius trés courtes, plus courtes que la transversale ; cellule radiale proximale en forme
d’aréole trés petite et peu distincte; transversale aboutissant a Uerigine du cubitus;
bifurcation de la discoidale plus rapprochée de extrémité que de la base du cubitus,
fourche par suite longuement pétiolée ; rameau supéricur de la discoidale aboutissant
4 la pointe de P'aile ; bifurcation de la posticale située vis-a-vis de celle de la discoid-
ale, extrémité du rameau supérieur un peu plus rapprochée de la pointe alaire que
le cubitus: nervure anale non bifurquée.  Pattes non renflées ni spinuleuses ; tibias
antérieurs plus longs que le métatarse, qui est ¢gal aux 4 articles suivants réunis;
3" et 4" articles de tous les tarses cordifornes, pas plus longs que gros; 5 plus mince,
égalaux 3" et 4 réunis; pattes intermediaires plus longues et plus minces, leur meéta-
tarse presque égal au tibia, de moitié plus long que les 4 articles suivants réunis ; méta-
tarse postérieur plus court que le tibia, égal aux 3 articles suivants réunis; crochets
petits, pas plus longs que la grosseur de larticle, simples et égaux (pl. xi, fig. 5);
tibias postérieurs avec un double peigne, dessous des deux premiers articles des tarses
postérieurs avee deux rangées de soies bulbeuses. Abdomen gréle et allongé, presque
deux fois aussi long que le reste du corps. Taille 10 mm.
Caleutta, 14-viii (N. Aunandale) ; N. Bengal: Purneah, 5-viii (C. Paiva).

to. Palpomyia (Spheromyvias) filitarsis, sp. nov.
(PL. xi, fig. g, crochets des tarses antérieurs.)

Y. Noir mat: face, front, palpes et g premiers articles antennaires roux; 4
premiers articles de tous les tarses blanchatres; fémurs antérieurs d'un roux brunatre
ainsi que leurs hanches et leurs trochanters; balanciers d'un brun noir. Téte,
bec et palpes conformés comme chez Palpomyia cinerea; yeux séparés au vertex
par une ligne étroite. Article @ des antennes plus long quele 3°; 3-9 sub-globuleux;
10-14 trois fois aussi longs que le g', tous a poils 2-3 fois aussi longs que leur
épaisseur. Thorax trés convexe, glabre, faiblement luisa®t et finement ponctué.
Ailes hyalines, finement ponctuées; costale, radius, cubitus, partie proximale de la
discoidale et les 2 transversales d'un brun noir, les autres nervures trés piles; partie
distale du radius égalant 4 peine la_moiti¢ de la partie proximale, son extrémité situce
au dela du milieu de l'aile; 2 celluM®radiale un peu plus de trois fois aussi longue que
la proximale ; 'extrémité du cubitus est aussi éloignée de la pointe alaire que I'extré-
mité du rameaun inférieur de la discoidale ; bifurcation de la discoidale située un peu
avant la transversale, celle de la posticale est située en-dessous de la transversale;
anale bifurqée. Fémurs glabres et inermes. Tibias des 4 pattes antérieures avec
un peigne jaune ; métatarse égal a la moiti¢ du tibia; 4° article a peine plus long que
gros; 5' plus long quele 3 et le 4 réunis, avec 4-5 paires de spinules. Fémurs et
tibias des pattes postérieures beaucoup plus longs et plus gros que les 4 antérieurs,
les fémurs un peu sinueux sur le d , au milien, tarses postérieurs trés minces et
deux fois aussi longs que le tibia, métatarse plus ong que le tibia, 4" article encore
5-0 fois aussi long que gros, égal a la moitié du 57, qui porte 5 paires de spinules
naires sur le dessous ; crochets tarsaux des pattes antérieures égaux, égalant environ
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la longueur de I'article, avec une courte dent basale {pl. xi, fig. ). ceux des tarses pos-
térieurs sont tres inégaux, 1'un trés long, égalant presque Particle, 1'autre trés court,
¢gal au } de article, tous deux avec une dent basale qui simule un petit crochet ; les
crochets des tarses intermédiaires sont conformés comme ceux des tarses postérieurs,
mais moins longs. Abdomen allongé, distinctement rétréei & sa base.  Taille 3 mm.

Calcutta, 3, 11, |1‘,-'.'iii{1i exemplaires), Cette espece est prc_nchc de Macropeza,
dont elle différe, par la transversale qui relie la 1° longitudinale au cubitus.

11, Palpomyia (Spharomyias) albiditarsis, sp. nov.

2 . Noir et mat : balanciers blanes ; tarses blanchitres; front, face et 1 article
antennaire (le reste des antennes brisé), d'un roux sombre. Bouche en forme de bec
court égalant le quart de la hauteur de la tite ; veux glabres, séparés seulement par
une ligne. Thorax glabre. Ailes hyalines; transversale noire, bordée de brundatre, un
peu oblique ; radius dépassant le milieu de I'aile ; sa partie distale ¢gale au tiers de
la partie proximale ; extrémité du cubitus ¢loignce de la pointe alaire, a peine plus
rapprochée d’elle que le rameau supérieur de la posticale ; les 2 cellules radiales
linéaires, également minces, la distale d’un tiers plus longue que la proximale;
discoidale bifurquée sous la transversale, son rameau supérieur aboutit presque a la
pointe alaire ; bifurcation de la posticale située bien au dela de la transversale ; anale
bifurquée. Pattes antérieures hrisées, [émurs des 4 autres imermes; tibias postérieurs
assez longuement ciliés en dehors, un peu plus courts que les tarses ; métatarse
postérieur avec des soies bulbeuses et alignées, égal aux articles 2 et 3 réunis ou a la
moitié du tibia, 3" article deux fois aussi long que gros, 4: pas plus long que gros; 5°
article des 4 pattes postérieures sans spinules, an moins égal aux articles 3 et 4
réunis, crochets égaux, simples, atteignant le tiers de la longueur de 'article tarsal.
Abdomen sublinéaire. Taille 2 mm. ®

Caleutta.
&

12. Palpomyia (Spharomyias) viridiventris, sp. nov.
(P1. viii, fig. 8, derniers articles des tarses postérieurs.)

2. DBrun, mat, et glabre, antennes et pat{gy d'un jaune brunitre ; abdomen d'un
vert clair : balanciers d'un brun noir, leur pétiole testacc. Yeux confluents. Articles
du flagellum cylindriques, 2-3 fois aussi longs que gros, les 5 derniers deux fois
aussi longs que le g'; poils 2-3 fois aussi longs que l'épaisseur des articles. Ailes
subhyalines et glabres ; le radius aboutit an bord vers le milieu de 'aile, le cubitus
avant le quart distal; 2* partie du cubitus & peine plus longue que le tiers de
la 3, un peu plus longue que la transversale, qui est elleeméme un peu plus
longue que la 1° du cubitus ; extrémité du radius unie au cubitus par une trans-
versale paralléle et égale & la 1° partie du gubitus; fourche de la discoidale petio-
lée, le pétiole un peu plus long que la t rersale, rameau supérieur relevé a sa
base ; bifurcation de la posticale située en-dessous de celle de 1a discoidale, nervure
anale non bifurquée ; toutes les nervures brunes; lobe anal arrondi. Fémurs non
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épaissis ni spinuleux ; métatarse postérieur plus court que le tibia, deux fois aussi
long que les 4 articles suivants réunis, article 3° un peu plus long que gros: 4 trans-
versal et cordiforme ; 5 plus long que le 3' et le 4 réunis, surle dessous il est élargi
vers le milien et découpé A la base (pl. viii, fig. 8); métatarse antérieur i peine plus
long que les 4 articles suivants réunis, ceux-ei conformés comme aux pattes posi-
térieures ; crochets simples, égaux, plus longs que Uarticle  Taille 1°5 mm.

Dawna Hills, altitude de 1,000 m (I,. Burma) : mars.

1" Genre, Brzzia, Kieffer.
1. Fémurs dépourvas  de spinules; crochets:
tarsaux ogaux 5 b A R ]
Fémurs armés de spinules sur le dessous
crochets simples |, e Al
2. Article dernier des tarses postérieurs armé
de longues spinules noires sur son dessous
crochets aussi longs que les deux tiers de
Particle, avec une dent basale qui atteint
le tiers de leur longueur s e %
Article dernier des tarses postérieurs sans
spinules ; crochets petits et simples S
Les deux premiers articles des tarses pos-

—

térieurs avec deux rangées de soies bhul-

beuses sur leur dessous o .« 5. B. migricans, sp. nov.
Seulement le métatarse postérieur avec des
soies bulbeuses A e .« 4. B. lactetpennis, sp. nov.
4. Yeux trés larges, la faq@ et le front ne for-
mant qu'une ligne longitudinale .. 3. B. facialis, sp. nov.
FFace et front plus larges que haut T °
5. Radius dépassant notablement le milien de
l'aile " i3 .. 2. B. gracilipes, sp. nov.
Radius atteignant le milieu de I'aile .. 1. B. flaviveniris, sp. nov.
6. Crochets tarsaux petits, égax, atteignant le

tiers de 'article .. e .. 6. B. armatipes, sp. nov.
Crochets tarsaux longs, inégaux, 'un aussi

long que l'article, l'autre d’un tiers plus

court que 'article s oo 7. B.orufiventris, sp. nov,

I. Bezzia flamiven'ris, sp. nov.

2. Face, scape, quatre hanches_postérieures, et toutes les pattes d'un jaune
clair ; balanciers d’un blanc de lait ; (MECllum et hanches antérieures d'un brun noir;
occiput et thorax bruns ; genoux et extrémité des tibias noirs ; abdomen d'un jaune
clair, dessus des deux premiers segments et, sur les autres segments, une large tache
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¢chanecrée au milieu du bord postérienr, noirs. VYeux séparés au vertex par une
ligne brune. Articles du Aagellun globuleux, les quatre derniers 2-3 fois aussi longs
que gros, cylindriques, le 14" pas plus long mais plus gros que les précédents.  Meso-
notum mat et glabre. Ailes d'un blanc de lait, & nervures d'un jaune pile ; radius
atteignant le milieu de l'aile, dpeine plus rapproché de la pointe alaire que le ramean
inférieur de la posticale; cubitus distant du bord, presque droit, plus de deux
fois aussi long que le radius, son extrémité aussi distante de la pointe alaire
que le rameau inférieur de la discoidale ;: rameau supérieur de la discoidale
aboutissant i peine en dessous de la pointe alaire; bifurcation de la discoidale
située en degi de la transversale, bifurcation de la posticale & peine au deld
de la transversale. Pattes sans longs poils et sans spinules ; tibias antérieurs
aussi longs que le tarse, métatarse égal aux quatre articles suivants réunis, 3' article
deux fois aussi long que gros, ' i peine plus long que gros, tronqué obliquement
a l'extrémité, 5° égal aux deux précédents réunis, sans appendices spinuleux :
crochets de toutes les pattes simples, petits, aussi longs que le tiers de 'article tarsal
métatarse postérieur égal 4 la moitié du tibia, avee deux rangées de soies bulbeuses
sur sa partie ventrale. Abdomen faiblement déprimé, un peu plus long que le reste du
corps. Taille 1'6 mm.

Noalpur, Nepal, en février.

2. Bezzia gracilipes, sp. nov.

?. Noir mat; thorax d'un roux marron; antennes et pattes d'un jaune rous
satre. Article 2° des antennes 4 peine plus long quele 3'; 3-9 subeylindriques, un peu
plus longs que gros, verticilles deux fois aussi longs que I'épaisseur des articles : 10-14
deux fois aussi longs que le 9*, 4 poils plus courts que ceux du g'. Nervation comme
chez rufiventris surface densément ponctuée. Pattes gréles ; fémursa peine plus gros
que les tibias, subglabres et inermes; tibias & poils ®essés et peu longs ; tarses guére
plus minces et guére ‘Jlus longs que les tibias, métatarse antérieur égal aux articles
2 et 3 réunis ; 4° article pas plus long que gros, tronqué obliquement au bout distal :
5' un peu plus long que le 3°; métatarse postérieur égalant la moitié du tibia, égal aux
4 suivants réunis ; crochets petits, & peine plus longs que le tiers de I'article, simples
et égaux ; tarses sans spinules. Abdomen sublingpire, de moitié plus long que le reste
du corps. Taille 2'5 mm.

District Purneah: Katihar (C. Paiva); 4-viii; 2 exemplaires.

Var. LINEOLA, ¢. D’un roux marron, mat et i peu prés glabre ; antennes d’un
jaune brundtre, sauf le scape; hanches et pattes jaunes: dessus de abdomen et
deux derniers articles tarsaux d'un brun noir, balanciers blanchitres. Veux
séparés par une ligne rousse. Antennes et thorax comme chez le type. Ailes hya-
lines, & nervures pales ; radius aboutissant bien au delad du milieu de "aile ; cubitus
de moitié plus long que le radius, formant avec lui une cellule également étroite, dis-
tant d'au moins sa moitié de la pointe alaire %urc&tion de la discoidale et celle de
la posticale situées sous la transversale : rameau inférieur de la discoidale & peine plus
rapproché de la pointe alaire que le cubitus: nervure anale bifurquée. Fémurs et
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tarses inermes; tibias postérieurs ciliés en dehors, avec un peigne double, & peine
plus courts que le tarse, doubles du métatarse ; celui-ci égal aux trois articles sui-
vants réunis ; 4° de moitié plus long que gros, tronqué obliquement ; 5° égal au 37, qui
est double du 4°: crochets simples, égaux, plus courts que la moiti¢ de Particle ; des-
sous des articles 1-3 avec deux rangées de soies bulbeuses. Abdomen gréle, allongé,
presque cylindrique, de moitié plus long que le reste du corps. Taille 25 mm.

Cote d'Orissa : Puri, en janvier.

3. Bezzia facialis, sp. nov.
(P1. viii, fig. 11, aile.)

¢ . Noir, mat et glabre ; antennes saufl l'article basal, bruniitres ; face, hanches
et pattes d'un blanc brumitre, metanotum d'un roux brunitre, balanciers blancha-
tres. Yeux trés larges, la face et le front ne formant qu'une ligne longitudinale un
pen elargie en bas ; veux tres distants au vertex ; bouche et palpes non proéminents.
Article 2 des antennes obeonique, plus long que le 3°; 3-10 a peine plus longs que gros,
11° deux fois aussi long que gros, 12-14 trois & quatre fois aussi longs que gros, avec
quelques soles dressées; panache gris, trés peu dense, n'atteignant que le milieu des
antennes. Ailes hyalines (pl. viii, fig. 11}, inement ponctuées, sans soies ; nervures trés
pales ; radius dépassant le milieu de l'aile ; cubitus paralléle au radius et presque
deux fois aussi long que lui ; bifurcation de la discoidale située sous la transversale ;
bifurcation de la posticale 4 peine en arriére de la transversale. Pattes inermes,
sans longs poils ; tibias antérieurs aussi longs que le tarse, métatarse antérieur cgal
aux articles 2 et 3 réunis; 4 article de moitié plus long que gros; 5 un peu arquél,
deux fois aussi long que le 4 ; crochets petits, égaux et simples. Taille 1°5 mm.

Caleutta, Jardin Zoologique, en juillet (N. Annandale).

&
4. Dezzia lactei pennis, sp. nov.

¢ . Noir; face, front et parfois la base des antennes d'un roux brun ; pattes d'un
brundtre clair, tarses blanchitres, le 5° article noir ; balanciers blanchitres, base de
I'abdomen parfois brune. VYeux confluents: bouche en bec. Articles antennaires
3-0 subglobuleux, 10-14 deux fois auggi longs que gros; poils deux fois aussi longs
que I'épaisseur des articles. Mesonotum mat, parfois cendré. Ailes blanches ; radius
atteignant le milieu de I'aile ; cubitus aboutissant avant le quart distal de 1'aile, trois
fois aussi long que le radius, a peine plus rapproché de la pointe alaire que le rameau
supérieur de la posticale ; bifurcation de la discoidale situce avant la transversale,
bifurcation de la posticale située un peu aprés la transversale, surface ponctuée.
Pattes gréles ; fémurs inermes, i peine plus gros que les tibias, qui sont a peine plus
gros que les tarses; tibias postérieurs avec un peigne double ; métatarse antérieur égal
A la moitié du tibia ; aux pattes postégieures, les tibias sont faiblement ciliés et de
moitié plus courts que les tarses, Icé.‘atarse est égal aux deux tiers du tibia, avec
des soies bulbeuses sur son dessous, 3° article trois fois aussi long que gros, 4" article
un peu plus long que gros ; 5° un peu plus long que le 3°, avec 4 paires de spinules a
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toutes les pattes ; crochets tarsaux égaux, atteignant les deux tiers de la longueur de
I'article, chacun avec une dent basale égale au tiers de sa longueur. Taille 2 mm

Calcutta, 5-viii.

Variété. 2. Pattes rousses; hanches, extrémité des fémurs antérieurs, les
fémurs postérieurs en entier, base des tibias postérieurs et 5' article de tous les tarses
d'un brun noir. Ailes hyalines. Taille 2'5 mmn.

Orissa : Lake Chilka, Gopkuda Island.

5. Bezzia nigricans, sp. nov.

9. Noir, mat et glabre; balanciers d'un blane de lait ; antennes, hanches et
pattes d'un jaune brunitre, articulations des pattes et dernier article tarsal noirs,
premier article antennaire brun. VYeux confluents. Antennes aussi longues que la
téte et le thorax réunis ; 2° article obeonique, un peu plus long que gros ; les suivants
alobuleux ; les cing derniers 2-3 fois aussi longs que gros, amincis a 1'extrémité ; poils
2-3 fois aussi longs que l'épaisseur des articles. Ailes hyalines, glabres; radius
dépassant le milieu ; cubitus de moitié plus long que le radius, son extrémité est plus
éloignée de la pointe alaire que le rameau inférieur de la discoidale, mais plus rap-
prochée que le rameaun supérieur de la posticale ; bifurcation de la discoidale a peine
en-deca de la transversale, qui est perpendiculaire ; bifurcation de la posticale un peu
au-dela de la transversale ; anale bifurquée; toutes les nervures pales et subhyalines ;
cellule radiale également mince sur tout som parcours. Fémurs non grossis, sans
spinules ; tibias antérieurs an moins deux fois aussi longs que le métatarse, plus longs
que le tarse ; tibias postérieurs ciliés en dehors, plus courts que le tarse, d'un tiers
plus longs que le métatarse, celui-ci égal aux quatre articles suivants réunis, 4°encore
de mnitié plus lonz que gros, 5° ézal au 3' et au §° réunis, avec deux rangées de 4—0
spinules sur le dessous ; crochets égaux,aussi longs que les deux tiers de I'article, avec
une dent basale qui eatteint le tiers de leur longueur et qui simule un crochet ; les
deux premiers articles des tarses postérieurs munis, sur le dessous, de deux rangées
de soies bulbeuses. Abdomen conique, un peu plus long que le reste du corps. Taille
1°8 mm.

Calcutta, 27-vii (C. A. Paiva). [ 4

6. Bezzta armatipes, sp. nov.

2 . Noir brun ; antennes, scutellum et balanciers bruns; trochanters et fémurs
sauf la moitié distale des fémurs postérieurs d'un testacé brundtre ; tibias d’un brun
noir, avec deux anneaux blancs, dont le proximal est plus petit; tarses blancs.
Bouche longue et pointue; articles du flagellum globuleux ; les cing derniers sub-
cylindriques, un peu plus longs que gros, ensemble & peine plus longs que les huit
précédents réunis, Thorax faiblement luis@g et presque glabre. Ailes hyalines,
glabres, 4 nervures pales ; radius atteignant le milieu de l'aile; cubitus distant de la
pointe alaire d’'un peu moins de sa longueur, assez rapproché de la costale, 2}
fois aussi long que le radius; discoidale bifurquée sous la transversale, rameau
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supérieur aboutissant 4 peine en dessous de la pointe alaire; posticale bifur-
quée au dela de la transversale, son rameau supérieur un peu plus distant de la
pointe alaire que le cubitus; anale bifurquée, pen marquée. Pattes faiblement ren-
fiées, sauf les tarses qui sont trés amineis ; fémurs antérieurs armés de trois spinules
dans leur moitié distale ; tibias antérieurs & peigne simple, égalant la moitié de 'épe-
ron ; métatarse de toutes les pattes égalant environ la moiti¢ du tibia, a peine plus
court que les trois articles suivants réunis ; 3 article deux fois aussi long que gros,
un peu plus conrt que le 27, et un peu plus long que le 4, qui est tronque oblique-
ment & son extrémité distale ; 5° article un peu plus mince, i peine plus court que les
deux précédents réunis ; crochets tarsaux simples, égaux, égalant le tiers de Uarticle;
toutes les pattes pubescentes, sans longs poils. Abdomen subglabre, mat, presque
linéaire, déprimé, deux fois aussi long que le reste du corps. Taille 18 mm,
Cote d’'Orissa: Puri, en janvier.

7. Bezzia rufiventris, sp. nov.

2. D'un gris cendré et mat; antenues, sauf les 3 derniers articles qui sont
noiritres, pattes et abdomen d'un roux brun; hanches, tiers distal des fémurs, base
des tibias, les tibias postérieurs en entier et les deux premiers segments abdominaux
noirs ; 3° article tarsal assombri ; scutellum d'un brun clair ; balanciers blanchatres.
Téte un peu plus large que le thorax, trois fois aussi large que longue, étant vue
d’en haut, beaucoup plus haute que longue étant vue de cdté ; bouche en bec égal an
tiers de la hauteur de la téte ; veux glabres, grands, largement confluents au vertex,
échancrés prés des antennes ; palpes de 4 articles courts. Antennes de 14 articles;
scape gros; 2° article un peu plus long que le 3°; 3-9 subeylindriques, presque deux
fois aussi longs que gros; ro-11 deux a trois fois aussi longs que 1'article g7, tous a
poils dressés, qui sont deux [@s aussi longs que l'épaisseur des articles. Thorax
convexe, moins élevé que le vertex, subglabre. Ailes hyalines, d'un tiers plus
longues que 'abdomen; surface finement ponctuée ; radius Sépassant notablement
le milieu de l'aile: cubitus faiblement arqué, deux fois aussi long que le radius, son
extrémité est distante de la pointe alaire du tiers de sa longueur; discoidale bifur-
quée un peu avant la transversale, rgmeau antérieur aboutissant a peine en dessous
de la pointe alaire : posticale bifurquée en arriére de la transversale ; anale bifurquée.
Fémurs subeylindriques et subglabres, les antérieurs plus gros que les autres, deux
fois aussi gros que les tibias, avec 6-8 petites spinules noires, dans leur moitié dis-
tale, sur le dessous; tibias 4 poils dressés et peu abondants ; tarses un peu plus minces
et un peu plus longs que les tibias; métatarse égal aux articles 2 et 3 reunis; 3
article de moitié plus long que gros ; 4" pas plus long que gros; 5° plus long que le 3'
et le 4 réunis, avec 5 paires de spinules noires, sur le dessous ; crochets simples, trés
longs et inégaux, le grand aussi long que 'article, 'autre d'un tiers plus court ; aux
tarses postérieurs, les deux premiog®articles ont, sur le dessous, des soies bul-
benses alignées ; tibias intermédiaires sans peigne. Abdomen allonge sublinéaire,
déprimé. Taille 2'5 mm.

Caleutta, ro-viii.
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5' Genre, CALYPTOPOGON, genl. 10V,

Ce genre se reconnait i la conformation du thorax, qui est prolongé au-dessus
de la téte en forme de cone pointu, et i la nervation alaire, qui ressemble a celle du
genre Bezsia, saul que la nervure anale fait défaut, que le cubitus touche presgue le
hord sur toute son étendue, et que le radius est indistinet.

Calyptopogon allntarsts, sp. nov
(PL. viii, fig. 2, crochets des tarses postérieurs; fig. 0 7 .)

¢ . Noir, brillant et glabre; hanches, trochanters et hase des férurs bruns ;
tarses blancs, Téte globuleuse ; yeux glabres, trois fois aussi larges que la face, un
peu échancrés prés des antennes, assez longuement distants au vertex ; - bouche en hee
oblique, égale au tiers de la hauteur de la téte ; palpes de 4 articles courts et sub-
evlindriques. Antennes de 14 articles ; scape trés gros, obeonique, pas plus long que
gros, les suivants cylindriques et trés minces ; 2' article aussi long que le 3 etle 4
réunis; 3-9 deux fois aussi longs que gros, A poils courts ; 10-14 trés longs, trois fois
aussi longs qu'un des articles précédents, i poils épars et aussi longs que le tiers
de I'article. Thorax prolongé en avant jusqu’ au-dessus du milien du vertex, sous
forme de cone pointu. Ailes étroites et trés longues, dépassant 'abdomen de plus
de leur moitié, un peu pointues a ’extrémité distale, hyalines, irrisées, couvertes de
soies microscopiques, dressées et denses, nervures jaunes; nervure auxiliaire indiquee
par un vestige visible au mieroscope, et n'atteignant pas la transversale ; sotis-costale
orosse, trés rapprochée de la costale, radius visible seulement au microscope, deux
fois aussi long que la transversale ; cubitus continuant la direction de la partie proxi-
male du radius, trés rapproché du bord qu'il touche presque, non relié au radius,
aboutissant un peu avant la pointe de I'aile et dépagsé par la costale qui atteint la
pointe alaire® transversale longue, perpendiculaire, :’mutissant un peu en arriére de la
bifurcation de la disceidale ; rameau antérienr de la discoidale a peu prés droit
sauf 4 sa base, son extrémité est encore plus rapprochée de la pointe alaire que celle du
cubitus ; rameau postérieur presque droit, son extrémité a peine plus prés de I'antér-
ieur que de la nervure posticale ; celle-ci se bifurque un peu avant la transversale, les
deux rameaux presque droits. Balanciers ovatlaux, tige longue. Fémurs et tibias
beaucoup plus gros que les tarses, brillants, les fémurs un peu renflés au tiers distal,
glabres dorsalement, avec des soies microscopiques sur le dessous, tibias avec des
poils longs et épars, surtout les postérieurs; extrémité de tous les tibias avec un
peigne jaune, les postérieurs ont en outre | soies brunes deux fois aussi longues que
le peigne ; métatarse antérieur aussi long que les 4 articles suivants réunis, 2¢ article
éoal aux 3 et 4 réunis, ceux-ci & peine plus longs que gros, le 4° densément pubescent
dessous ; 5° un peu plus long que le 27, avec 2 spinules noires et juxtaposées pres de
son extrémité, sur le dessous ; mchctn tﬂr*u\ de toutes les pattes égaux, un peu
plus courts que la moitié de 1'article, avec une “ourte dent a leur base au coté externe
(pl. viii, fig. 2) ; tarses postérieurs trés longs et treés greles, métatarse deux fois aussi
long que le tibia, sa partie ventrale avec des soies courtes, bulbeuses et formant une
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seule rangée ; articles 2-5 avec quelques longs poils sur le dessus, qui sont 3 & 4 fois
aussi longs que la grosseur de I'article; les articles tarsaux 1-5 graduellement rac
courcis ; le 5° encore 4 4 5 fois aussi long que gros, avee deux paires de spinules noires
sur le dessous ; empodium nul. Abdomen gréle, d'égale largeur, de moitié plus long
que le reste du corps. Taille 2 mm.

Calecutta, r1-viii (3 échantillons).

Il faut encore rapporter & ce genre l'insecte déerit par Wiedemann sous le
nom de Macropeza gibbosa, Wied. (Aussercurop. Zwerfligl, Insecten) vol. i, p. 20,
1828), dans les termes suivants: ** Noir ; pattes antéricures et intermédiaires jaunes
avec l'extrémité noire; pattes postérieures blanchitres.  Parfic antérieure du thorax
amincte en pointe, recouvrant fa téte.  Ailes hyalines.  Pattes postérieures trés allongées,
finement velues. Taille 44 nun. Indes Orientales.”’

0 Genre, Macrorrza, Meigen,
Muacropeza javanensis, sp. nov.

Sous le nom de Vacropeza gibbosa, Wied., de Meijere a décrit’ un insecte de Sema-
rang, qu'il pense étre identique a celui des Indes Orientales, décrit par Wiedemann.
Comme l'auteur ne dit rien de la forme du thorax, j'en conclue que le diptére
de Semarang a le thorax conformé comme chez Macropeza, c’est a dire, comme chez
tous les Ceratopogonines conuues jusqu’ 1903, et que par suite, il diftére de celui que
Wiedemann a observé ; je le désigne du nom de Macropeza javanensis.

II. TANYPINA.
1" Genre, Isorrastus, Skuse.

Les ailes sont poilues, la 2" fransversale aboutit au rameau supérieur de la posti-
cale ; 4" article tarsal plus long @ue le 5-.

1. Ailes hyalines, sans tache ; pattes blanchitres =z. >
Ailes blanches, tachetées de noir; pattes
blanches, annelées de noir P e
2. Cubitus arqué, trés rapproché dun bord,
presque deux fois aussi leg que la partie
distale du radius o e
Cubitus droit, éloigné du bord, de moitié
plus long que la partie distale du radius 1. I. annandalei, sp. nov.
3. Articles du flagellum de la femelle allongés 3. I. macrocerus, sp. nov.

Articles du flagellum de la femelle globuleux,
sauf le dernier e R
4. Verticilles des antennes environ deux fois
aussi longs que la grosseur $as articles; les
deux transversales sont®distantes ['une
de 'autre o g .. 2. I. indicus, sp. nov.

U Tujdschr. vour Entomolagic, 1907, vol, 50, p. 216.
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Verticilles des antennes trés longs, 4-5 fois
aussi longs que l'épaisseur des articles ;
les deux transversales se touchent .. 4. 1. selosicornis, sp. nov.
5. Cubitus a peine plus distant de la pointe
alaire que la discoidale ; thorax noir,
mesonotum cendré, avec 4 minces bandes
noires ; ailes avec § taches noires outre les
taches enfumées; tibias avec trois anneaux
et I'extrémité noirs o oo O L ornati pes, sp. nov.
Cubitus au moins 4 fois plus distant de la
pointe alaire que la discoidale; tibias
avece deux anneaux et l'extrémité noirs 6.
6.  Ailes avec 5 taches noires outre les taches
enfumées ;: abdomen du mile blanchitre,

thorax d'un brun roux 1. pulchripes, sp. nov.

e |

Ailes avec 4 taches noires, sans taches
enfumées bien distinctes, abdomen du
mile brun i . oo 5. 1. parvai, sp. nov.

Ailes avec 3 taches noires outre les taches
enfumées ; abdomen du mile blanc, le
pénultiéme et 'antépénultiéme segments
noirs, thorax jaune, scutellum blanc

o

I. variipes, sp. nov.

1. Isoplastus annandalet, sp. nov.

(Pl. ix, fig. 6, peigne du tibia postérieur; fig. 7, article terminal du tarse
antérieur; fig. 9 <@

@. Entiérementgd’'un jaune blanchitre. Yeux glabres, trés réniformes, leur
partie basale trois fois aussi large que leur partie supérieure, distants au vertex.
Palpes de 4 articles gréles et longs. Antennes de 13 articles; 2 a IT transversaux ; 12
un peu plus long que les articles 2 4 11 réunis ; 13° court, aminci graduellement, 34 4
fois aussi long que gros ; plumet i poils dressés. g Ailes hyalines, a surface ponctuée
et parsemée de poils longs ; toutes les nervures avec des soies ; nervure auxiliaire
dépassant un peu la transversale; cubitus droit, éloigné du bord, de moitié plus long
que le radius, son extrémité trés éloignée de la pointe alaire, aussi distante d'elle que
du radius qui est simple, 2¢ longitudinale nulle, transversale ordinaire oblique ; dis-
coidale aboutissant en-dessous de la pointe a'aire ; rameau supérieur de la posticale
oblitéré 4 sa base. Pattes avec des poils au maximum deux fois aussi longs
que leur épaisseur ; tibias postérieurs avec un peigne composé de longues spinules
jaunes, libres jusqu’a leur base et plus courtes que le grand éperon, qui n'est pas
dentelé; les autres tibias sans peigne ; Illlf:tﬂ.tg:ﬂ? antérieur et postérieur aussi long
que le tibia ; aux pattes antérieures, le 4°article tarsal est double du 5°, qui est 2 4 3
fois aussi long que gros ; sans empodium ni pulvilles. Abdomen deux fois aussi long



212 Memotirs of the Indian Muscum. [Vor. II,

que le reste du corps, eyvlindrique, & 8 segments allongés, le 8 obconique ; pinece sans
lamelles ; articles basaux allongés, sans appendices au cote interne ; articles terminaux
un peu plus courts que les basaux, faiblement arqués, minces et graduellement
amineis en pointe. Taille 2°3 mm.

Calcutta, juillet 1907 (Annandale).

2. Isoplastus tndicus, sp. nov.

? & . Roussitre: balanciers blanes: pattes blanchitres ; abdomen du male avec
un anneau sur les segments 2 et 3, et les trois derniers segments en entier d'un brun
noir ; pince blanche. Yeux trés arqués, amincis au tiers apieal, ol ils sont médiocre-
ment distants, Articles du fHagellum globuleux chez la femelle, sauf le dernier, qui est
allongé et égal aux deux précédents réunis ; verticilles pas plus de deux fois aussi longs
que l'épaisseur des articles; chez le mile, les articles sont transversaux, sauf les deux
derniers ; avant-dernier un peu plus long que les précédents réunis ; le dernier brun;
panache brundtre. Pronotum non lobé.  Ailes hyalines, a poils longs et appliqués,
nervures piles; nervure auxiliaire dépassant notablement la transversale ; extrémité du
radius non bifurquée, un peu plus prés de la pointe alaire que 1'extrémité du rameau
inférieur de la posticale ; 2' nervure indistincte ; cubitus arqué, trés rapproché du
bord, presque deux fois aussi long que le radius, son extrémité non dépassee par la
costale, un peu plus rapprochée de la pointe alaire que le rameau supérieur de la
posticale ; discoidale droite, aboutissant a la pointe alaire; transversale ordinaire
oblique, plus longue que 2* transversale: celle-ci perpendiculaire, située un peu en-dega
de la transversale ordinaire et atteignantla base arquée du rameau supérieur de la pos-
chez le male, les fémurs et les tibias des quatre
pattes postérieures sont munis de poils trés longs ; métatarse antérieur un peu plus
court que le tibia, égal aux degg articles suivants réunis; 4° article deux fois aussi
long que le 5°, qui est 3 a 4 fnis aussi long que gros, tous gréles et cylindriques, em-
podium filiforme et trés petit, puivilles nuls.  Abdomen gréle clffz le mile, 2} fois aussi
long que le reste du corps, segment anal plus large que les précédents ; pince gréle et
allongée, article basal sans appendice, article terminal trés mince, arqué, pointu
et aussi long que le basal, lamelle nulle. Abdomen de la femelle pas plus long que
le reste du corps, faiblement crml[%'imri-_ avant sa plus grande hauteur au milieu.
Taille ¢ 2'5 mm., ¢ 18 mm.

Calcutta, en janvier et en juillet (N. Annandale); Katihar, District de Purneah,
en juillet, 8 exemplaires (C. Paiva).

ticale ; anale simple. Pattes velues;

3. Isoplastus macrocerus, sp. nov.

2. Roussitre : balanciers blancs : téte, antennes et pattes (tarses ?) d’un blane
jaunitre. Yeux trés arqués, subitement amincis dans un peu plus du tiers supérieur,
ces parties amincies sont linéaires et séparées l'une de l'autre par leur largeur.
Antennes de 12 articles, le 2° un peu plus gros que les suivants, cylindrique ; 3-I1
presque deux fois aussi longs que gros, un peu plus épais an milien qu’aux deux
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extrémités, avec un verticille quatre fois aussi long que leur épaisseur ; 12" article
un peu épaissi, pointu au bout, pas deux fois aussi long que le 1. Ailes faiblement
teintées, densément poilues ; nervation comme chez fndicus, sauf que les deux trans-
versales se touchent et que l'extrémité du cubitus est i peine plus distante de la
pointe alaire que la discoidale. Pattes avec une pilosité un pen plus longue que leur
épaisseur. Abdomen comprimé, aussi long que le reste du corps, avant sa plus
grande hauteur an milien. Taille 1°8 mm,
Nepal : Chamaspur, en novembre.

4. Isoplastus sefosicornis, sp. nov.

2. D’un blane jaunitre, pattes plus claires, balanciers d'un blane pur. Bouche
aussi longue que la hauteur de la téte; palpes longs; veux séparés seulement
par une ligne au vertex et 2 la face, [ront largement transversal. Antennes de 12
articles ; le 2" article obeonique, & peine plus long que gros ; 3-11 globuleux ; verticilles
trés longs, 4-3 fois aussi longs que 'épaisseur des articles ; 12° article subeylindrique,
mince, ¢gal aux deux précédents réunis, dépourvu de verticille comme d'ordinaire.
Pronotum non lobé. Ailes presque hvalines, poilues, sans taches ; radius pas dis-
tinctement bifurqué a l'extrémité, cubitus trés rapproché du bord auquel il est paral-
léle ; 2* nervure transversale touchant la 1°, atteignant la base arquée de la posticale.
Pattes avec des poils deux a trois fois aussi longs que leur épaisseur ; tous les tarses
¢taient brisés. Abdomen un peu comprimé, guére plus long que le reste du corps
Taille 13 mm.

Bengal: Bettiah, Champaran, en mars.

5. Isoplastus paivai, sp. nov.

2. D'un brun noir; antennes et panache bruns; scutellum d'un roux brun;
balanciers brunitres ; pmttes d'un blanc sile, plus sombres sur les fémurs ; extrémité
des fémurs, deux anneaux et extrémité des tibias, un anneau et 1'extrémité des méta-
tarses, extrémité des deux articles tarsaux suivants, et les deux derniers articles en
entier, brun noir ; abdomen brun. Articles du flagellum un peu transversaux, sauf
les deux derniers ; I'avant-dernier guére plus lon® que les précédents réunis.  Prono-
tum non lobé. Mesonotum mat et subglabre. Ailes blanchitres, ¢galement poilues
sur toute leur surface, avec 4 taches noires triés petites et presque ponctiformes, et
des vestiges de taches enfumées ; les taches noires sont situdes a4 'extrémité du cubi-
tus, a l'extrémité du radius, sur les deux transversales et sur la transversale qui relie
la base de la sous-costale a la discoidale ; radius bifurqué & extrémité, 2° longitudi-
nale a4 peine visible ; cubitus droit, son extrémité non dépassée par la costale,
cloignée de la pointe alaire presque antant que le rameau supérieur de la posticale ;
discoidale aboutissant a peine en dessous de lagpointe de 'aile ; extrémité do rameau
inférieur de la posticale 4 peine plus éloignée de la pointe alaire que le radius ; trans
versales obliques et se touchant, la 2° atteint la base arquée du rameau supéricnr de
la posticale. Tibias antérieurs de moiti¢ plus longs que le métatarse, 4 article
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tarsal un peu plus long que le 5 qui est 2-3 fois aussi long que gros; tibia postérieur
avee des cils guére plus longs que son épaissenr.  Abdomen gréle, presque deux fois
aussi long que le reste du corps, les deux derniers segments ¢largis.  Taille 2 mm.

“ Between Manihari and Manshahi, 15, B. S. Rv., Bengal, on railway track,
J-viii-o7 (C. Paiva).

ik

0, I.cf}p.’dsfrr.x‘ m'n.n’:'l,h:'a', sp. nov.

9. Noir et mat: antennes jaunitres; abdomen brun, balanciers et pattes
blanches : extrémite des fémurs, des tibias et des quatre premiers articles tarsaux,
trois autres anneaux sur les tibias et un sur le milieu du métatarse, noirs.  Article
2 des antennes deux fois aussi long que gros, les suivants globuleux, avec un verti-
cille quatre fois aussi long que leur épaisseur, le dernier allongé, égal aux deux pré-
cédents réunis.  Pronotum non  lobé.  Mesonotum trés convexe, cendré, pubes-
cent, avec 4 minces bandes noires. Ailes densément velues, blanches, avec des
taches noires et brunes ; noires sont quatre petites taches situées sur la base du cubi-
tus, sur I'extrémité du radius, de la 2' longitudinale et du cubitus; les autres taches
sont brunes, A reflet irrisé ; 1'une occupe la cellule costale depuis la base alaire jusqu'a
l'origine du cubitus; 'autre forme une mince bande transversale en zigzac avant
la pointe alaire ; une autre plus large et irréguliére, aboutit a 'extrémité du rameau
inférieur de la posticale ; enfin des taches irréguli¢res sont situées entre la tige de la
posticale et le bord inférieur ; extrémité du radius bifurquée, située avant l'extrémité
du rameau inférieur de la posticale ; extrémité de la 2 longitudinale située plus prés
du radius que du cubitus; celui-ci trés rapproché du bord et aboutissant prés de la
pointe alaire ; discoidale faiblement arquée, aboutissant A peine en dessous dela
pointe alaire, dont elle est un peu plus rapprochée que le cubitus ; les deux transver-
sales sont obliques et se touchent, la 2 aboutit a la base du rameau supérieur de la
posticale. Tibias postérieurs eMtous les fémurs ciliés sur le dessous; métatarse des
quatre pattes antérieures un peu plus court que le tibia ; article 4° plus long que le
5°, qui est plus mince et z 4 3 fois aussi long que gros; crochets tarsaux simples,
avec des soies a4 leur base, empodium trés petit, pulvilles nuls. Abdomen velu,
comprimé, un peu plus long que le reste du corps. Taille 2 mm.

Cote d’Orissa : Puri, en ja:wier‘}!. Annandale).

7. Isoplastus pulchripes, sp. nov.

¢ @. D'un brun roux;balanciers et pattes blancs; extrémité des tibias et des
métatarses, deux autres anneaux sur les tibias et un sur le milieu des métatarses,
tiers distal des articles tarsaux suivants, noirs; antennes blanches chez la femelle,
avec larticle terminal assombri: antennes et panache du male d'un blanc grisitre,
abdomen du male blanchitre, velu de blanc comme le thorax. Articles du flagellum
du mile transversaux, sauf les deux degniers, 'avant-dernier plus long que les précé-
dents réunis. Antennes de la femelle comme chez I'espéce précédente. Pronotum
non lobé. Ailes blanches, trés velues, avec 5 petites taches noires presque poncti-
formes, et des taches enfumées, irrisées de violet et rarement bien délimitées ; les 5

o
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taches noires sont situées a la base et a U'extrémité du radius, & 1'extrémité du cubitus,
sur la transversale ordinaire et sur la bifurcation de la posticale ; les taches enfumées
se trouvent a 'extrémité de la discoidale, des deux rameiux de la posticale et de
I'anale ; en outre, trois entre la nervure anale et le bord, et quatre autres situées aun
tiers distal de 'aile, dont une sous lUextrémité du cubitus, une autre plus en deca,
entre le cubitus et la discoidale, une sous la discoidale et une sous le rameau supé-
rieur de la posticale ; nervures blanchiatres, rameau inférieur de la posticale noir dans
sa moitié distale; nervure auxiliaire dépassant notablement la transversale ; extré-
mité du radius indistinctement bifurquée, plus prés de celle du rameau supérieur que
du rameau inférieur de la posticale ; 2’ longitudinale non marquée ; cubitus arqué,
touchant presque le bord 4 partir du radius, non dépassé par la costale, et 2-3 fois
plus distant de la pointe alaire que la discoidale, celle-ci aboutit un peun en-dessous
de la pointe alaire ; transversale ordinaire oblique, plus longue que la 2" transversale,
i laquelle elle aboutit, celle-ci sortant de la base arquée du rameau supérieur de la
posticale. Métatarse de toutes les pattes égal au tibia, seulement un peu plus long
que le 2" article ; 4° article plus long que le 5°; tarse plus de deux [ois aussi long que
le tibia. Pince du mile comme chez indicus. Taille 2 "5mm.; ¢ 2 mm.

Calcutta, en février et en juillet, capturé 4 la lampe (5 exemplaires) ; eite d'Orissa:
Puri, en janvier et en mars (19 exemplaires).

8. Isoplastus variipes, sp. nov.

¢ . Blanc; antennes brundtres, panache gris; thorax sauf le scutellum, d'un
jaune roussitre avec un vestige de trois bandes plus sombres ; le pénulti¢me et 'anté-
pénultiéme segment abdominal noirs; deux anneaux et 1’extrémité des tibias, 1'ex-
trémité des quatre premiers articles tarsaux, un anneau sur le milien du méta-
tarse, et le 5° article en entier, noirs; fémurs antérie’rs avec un anneau brun et trés
mince avant son extrégité ; pince d'un blanc sile. Yeux largement séparés au vertex.
Articles du flagellum transversaux, sauf les deux derniers ; 1'avant-dernier un peu plus
long que les précédents réunis. Pronotum non lobé. Ailes blanches, trés poilues, avec
trois petites taches noires et de nombreuses taches enfumées; les taches noires sont : un
petit trait transversal sur la base du cubitus et sugles deuxtransversales, une trés petite
tache a 'extrémité du radius, une autre a l'extrémité du cubitus ; les taches enfumdées
sont: une bande transversale depuis I'extrémité du radius jusqu’au rameau inférieur
dela posticale, une grande tache transversale sous I'extrémité du cubitus, 5 autres plus
petites et subarrondies, situées une a l'extrémité de la discoidale et de chaque rameau
de la posticale, et deux entre le pétiole de la posticale et ‘e hord inférieur de l'aile;
radius bifurqué trés distinctementa 1’extrémité ; 2 longitudinale deux a trois fois plus
prés du radius que du cubitus 4 son extrémité ; cubitus peu distant du bord, un peu
plus prés de la pointe alaire que le rameau supérieur de la posticale ; discoidale aboutis-
sant i peine en dessous de la pointe ; 2° tranSversale située & peine en dega de la ',
atteignant la base arquée du rameau supérieur de la posticale. Tibias antérieurs

guére plus longs que le métatarse; 5° article tarsal un peu plus court que le
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presque deux fois aussi long que gros ; fémurs et tibias postérieurs bri¢vement ciliés,

les cils pas deux fois aussi longs que Uépaisseur des tibias. Abdomen gréle, deux

fois aussi long que le reste du corps ; pénultiéme segment élargi.  Taille 2°5 mum.
Upper Burma: Mandalay, en mars (N. Annandale).

2° Genre, Procrapius, Skuse.
Ailes non poilues ; transversale atteignant le pétiole de la posticale ; 4 article de
tous les tarses tronqué obliquement i 1'extrémité distale et plus court gue le 5°,
I, Ailes enfumées ou avee des taches enfu-
mees . .

Lw

Ailes subhyalines et sans tache: dessus du

thorax avec g petites taches noires . b Ponovempunctatus, sp. nov,
2. Pronotum divisé, par une incision triangu-
laire, en deux lobes: mesonotum jaun-
dtre, avec 8 taches noires .. .. L. P.ornatisstmus, sp. nov.
Pronotum non bilobé ; mesonotum non avec
8 taches i A o
3. Ailes enfumées, sauf le tiers distal qui est
hyalin s, by i A
Ailes subhyalines, avec une tache presque
carree sur la transversale ordinaire et une
bande transversale a [l'extrémité du
radius ., = : S

4. Les 2 transversales se touchent; corps d'un
noir brillant 5 % .. 3. paivai, sp. nov.
Les 2z transversales son® distantes de toute

leur longueur; thorax d'un jaune rous-

satre, tacheté de noir o e A /ﬁm.r'pwmis, sp. nov.
5. Les 2 transversales sont distantes de toute
leur longueur e 5 .o - P. fuscosighalus, sp. nov.

I.es 2 transversales se l:nuche&t P. atratus, sp. nov.

en

1. Procladius ornalissimus, sp. nov.

<. Blanc jaunatre ; téte, pronotum, balanciers et trois premiers articles tarsaux
blanes; mesonotum avec 8 taches d'un noir brillant, dont deux en avant, séparées
par une ligne longitudinale, deux autres plus grandes, allongées, situces sur les cOtés,
tres distantes 1'une de l'autre et s'étendant depuis la tache antérieure jusqu’a laile ;
entre elles, de chaque cité de la ligne médiane, une petite tache ovalaire; deux taches
allongées atteignent le hord pnstérieir; metanotum, sauf deux petites taches,
extrémité des fémurs et des tibias, base des tibias intermédiaires, deux derniers
articles tarsaux, ligne transversale sur les segments abdominaux et pince d'un noir
brillant. Yeux trés amincis au tiers supérieur, ou ils sont distants de plus de la
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largeur de la partie amincie ; antennes et panache jaunes, extrémité du panache d'un
brun noeir; avant-dernier article deux fois aussi long que les précédents réunis.
Pronotum divisé au milien, par une incision triangulaire, en deux lobes. Ailes
hyalines, non poilues, avec deux bandes transversales et ¢troites, et une tache
circulaire, qui sont enfumdes et irristes; 'une des bandes s'étend de 'extrémité
du radius au rameau supérieur de la posticale, 'autre de la base du cubitus, par les
deux transversales, jusqu'a la bifurcation de la posticale ; la tache est située entre le
milieu de la nervure anale et le bord inférieur de l'aile ; en outre les deux rameaux de
la posticale et l'extrémité de la discoidale sont laiblement bordés de brundtre ;
nervures jaunes, saufl dans les parties enfumces, ot elles sont noires ; une transversale
relie la base du radius a celle de la costale: radius bifurqué i 'extrémité, son rameau
antérieur presque ponctiforme, & peine plus distant de la pointe alaire que le rameaun
supérieur de la posticale; extrémité de la 2" longitudinale plus proche du radius que
du cubitus; celui-¢i presque droit, aussi rapproché de la pointealaire que la discoidale,
dépassé par la costale ; transversale ordinaire trés oblique, située un peu au dela de la
2" transversale qui est perpendiculaire ; partie distale du pétiole de la posticale un peu
plus longue que la 2° transversale. Fémurs et tibias intermédiaires et postérieurs
ciliés, les antérieurs pubescents ; tibias antérieurs un peu plus longs que le métatarse,
4 article tarsal un peu plus long que gros, tronqué obliquement a ['extrémité; 5
article trois fois aussi long que gros ; empodium trés court. Abdomen gréle, plus de
deux fois aussi long que le reste du corps. Taille 4 mm.

U. Burma : Mandalay, en mars (N. Aunandale) ; N. Dengal: Purneah, en juillet

(C. Paiva).
z. Procladius fumipennis, sp. nov,

2. D'un jaune roussitre ; mesonotum avec ung bande médiane et brune au tiers
postérieur, et de chaque c6té, une large bande brune interrompue au milieu ; meta-
notum et abdomen no#s, balanciers d'un brun noir avee l'extrémité blanchitre, les
4 fémurs postérieurs bruns sauf les deux bouts, tibias antérieurs sauf un large anneau
médian, un large anneau pres de la base des 4 autres tibias, 4 derniers articles des
tarses antérieurs, dernier article des autres tarses, d'un brun noir, métatarse antérieur
blanchétre ; abdomen parfois tacheté de roux. ®eux & peine amincis supérieurement,
ot ils sont distants de leur plus grande largeur. Articles du flagellum globuleux et
serrés, le dernier lancéolé et aussi long que les trois précédents réunis; verticilles guére
plus longs que la grosseur des articles. TPalpes longs, le 4° article aminci.  Pronotum
non lobé. Ailes enfumées et irrisées, sauf au tiers distal qui est hyalin, la partie
située entre la costale et 'a discoidale est plus fortement enfumée, nervures noiritres
sauf dans le tiers hvalin, on elles sont jaunes ; transversale ordinaire presque perpendi-
culaire, séparée de toute sa longueur de la 2 transversale, qui est perpendiculaire et
située en deca ; radius bifurqué a I'extrémité g2 longitudinale a peine plus rapprochée
du radius que du cubitus ; celui-ci droit, A peine plus distant de la pointe alaire que
la discoidale, dépassé notablement par la costale ; partie distale du pétiole égale a la
moitié du rameau inférieur ou un peu plus longue que la transversale ; surface non
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poilue. Pattes pubescentes ; tibias antérieurs de moitié plus longs que le métatarse,
4° article tarsal transversal, tronqué obliquement i U'extrémité, 57 article 2-3 fois aussi
long que gros. Abdomen comprimé, aussi long que le reste du corps.  Taille 2°5 mm.

Calcutta, en mars et en juin (N. Annandale).

Une variété a l'abdomen largement jaune sur les cotes, les pattes d'un jaune
brundtre, avec les tibias et tarses antérieurs d'un brun noir, les autres tibias assombris
dans leur moitié proximale. Taille ¢ 2'5 mm.

Cite d'Orissa : Puri, en mars (C. Paiva).

3. Procladius pavat, sp. nov.

2. D'un noir brillant ; antennes et face jaunes ; fémurs noirs, les 4 postérieurs
avec un auneau jaune avant l'extrémité, tibias noirs avec un large anneau jaune au-
dessus de leur milien, métatarse antérieur blane, les 4 articles suivants noirs, tarses
des quatre pattes postérieures blancs, dernier article noir, balanciers noiratres; trans-
versale ordinaire trés oblique, touchant la 2 transversale; bifurcation de la posticale
située bien en arriére de la transversale ordinaire. Taille z mm. Pour tout le
reste, semblable & 1'espéce précédente.

Cote d'Orissa : Puri, en mars (C. Paiva).

4. Procladius fuscosignatus, sp. nov.

(Pl. xi, fig. 6, aile.)

$ &. DBrun noir; téte, antennes, mesonotum, scutellum et pattes roux brun-
atre ; moitié proximale des 4 métatarses antérieurs, tout le métatarse postérieur
et un anneau prés de lextrémité des tibias postérieurs blanchitres. VYeux trés
amincis supérieurement, ol ils sont distants de moins de leur plus grande largeur ;
bouche petite ; palpes de 4 artles courts. Antennes de la femelle de 15 articles ;
2' article presque deux fois aussi long que gros ; 3-14 globuleux ; 15° allongé, égal aux
13" et 14° réunis, Panache du male ferrugineux, blanchitre a Fextrf:mité, brun avant
I'extrémité. Pronotum non lobé. Thorax lisse, brillant, glabre, trés convexe, non
prolongé au-dessus de la téte, avec 4 larges bandes noires et deux grandes taches
devant le scutellum ; les deux bandgs internes occupent la moitié antérieure et sont
separées par une ligne, les deux externes sont raccourcies en avant. Ailes hyalines
(pl. xi, fig. 6), avec une ponctuation formée par des soies microscopiques ; une bande
transversale brune part de l'extrémité du radius et atteint presque le rameau
supérieur de la posticale ; une grande tache carrée, d'un brun sombre, entourela trans-
versale ordinaire et la base du cubitus, etest reliée 4 I extrémité inférieure de la bande,
par un trait brunatre qui longe le bord inférieur de la discoidale ; un autre trait brunétre
occupe la cellule comprise entre la costale et la sous-costale et atteint la bande trans-
versale ; la posticale est aussi faiblement bordée de brun ; auxiliaire atteignant 1'ex-
trémité du radius, qui est brievement b®urquée ; 2° longitudinale pale, son extrémité
a peine plus prés du radius que du cubitus; celui-ci droit, aboutissant assez prés de la
pointe alaire et notablement dépassé par la costale ; discoidale pale, son extrémité
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aussi rapprochée de la pointe alaire que le cubitus; partie distale du pétiole de la posti-
cale égalant la moitié du rameau postérieur, transversale ordinaire oblique ; 2 trans-
versale perpendiculaire, 4 peine plus longue que la transversale ordinaire et distante
d'elle de toute sa longueur ; les deux autres nervures simples.  Pattes sans longs poils ;
métatarse égal aux deux tiers du tibia; 4 article plus court que le 5°, pas plus long
que gros, tronqué obliguement et prolongé ventralement jusqu'au 2° tiers du 57, qui
est trois fois aussi long que gros; éperons 1, 2, 2, larges et dentelés dans leur
moitié basale ; tibias postérieurs avee un peigne, les | autres sans peigne ; crochets
velus a la base; empodium trés petit, plus court que la moitié des crochets, pulvilles
nuls, Abdomen dela femelle comprime, aussi long que le reste du corps, lamelles
blanches et petites , abdomen du mile de moitic plus long que le reste du corps;
pince grosse et courte, 2" article plus court que l'article basal, graduellement
aminei, pubescent dans sa moitié basale, puis subitement courbé presque i angle
droit et glabre. Taille 2 mm.

Caleutta, Jardin Zoologique, en juillet (N. Annandale); Svlhet, Assam, en juillet
(Major Hall); Purneal, Bengale septentrional (C. Paiva).

Far. ATERRIMUS, var. nov., 2. Noir brillant ; face et antennes brunes ; une aréte
longitudinale, médiane et percurrente sur le mesonotum et les pattes antérieures d'un
brunitre clair ; métatarse antérieur blanc, les 4 articles suivants et les féemurs des 4
pattes postérieures d’un brun noir, les 4 tibias postérieurs d'un brun noir avec un large
anneau jaune avant l'extrémité ; tarses des 4 pattes postérieures blanchitres, sauf
le 5° article qui est brun noir ; balanciers blancs. Taille ¢ 2 mm.

Cote d'Orissa: Puri, en mars (C. Paiva).

Var. FLAVIDUS, var. nov., ¢  Téte, thorax, hanches et pattes jaunes ; extrémité
des fémurs, un large anneau prés de la base des tibias, extrémité des tibias, 4 derniers
articles des tarses antérieurs et intermédiaires, derger article des tarses postérieurs
d'un brun noir ; mesonotum avec un vestige de trois bandes longitudinales. Ailes
brunes i partir de laebase jusqu’a la bande trausversale, depuis le bord antérieur
jusqu'a la discoidale. Tout le reste comme chez le type.

Bengale, entre Bolpore et Rampore, 6 exemplaires capturés a la lampe, dans un
carrosse.

5. Procladius atra#s, sp. nov.

2. D'un noir brillant; pattes d'un brun noir ; un large anneau avant 'extrémité
des tibias, métatarse antérieur, 4 premiers articles des tarses intermédiaires et posté-
rieurs blancs. Ailes comme chez le type, sauf que la 2° transversale aboutit a la trans-
versale ordinaire et qu'une teinte d'un brun clair relie la posticale au bord postérieur
depuis la base de l'aile jusqu’a la bande transversale. Pour tout le reste, semblable
a fuscosignatus. Taille 2 mm.

Sylhet, Assam (Major Hali).

; &
6. Procladius novempunctatus, sp. nov.

¢ . Roux ou brunitre ; oceiput et thorax blanchitres; dernier article anten-
naire sombre ; mesonotum avec trois handes confluentes d'abord jaunes, puis d'un roux



220 Memoirs of the I'ndian Museum. [Vor. II,

marron, a la fin d'un brun noir, la médiane percurrente, les externes occupant la moitié
postérieure ; scutellum et metanotum d'un jaune brundtre ; dessus du thorax avece g
points noirs, i savoir : 1 a 'extrémite de chacune des bandes externes, et une an cbté
externe de ces meémes bandes ; 1 contre 'éeaillette, a4 'angle postérienr du mesono-
tum; 1 de chaque eite du scutellum ; 1 4 extrémite du metanotum ; base du
metanotum avec une bande transversale noire et interrompue au milien ; balanciers
d'un roux clair; pattes jaunditres, les 3 ou 4 derniers articles tarsaux et Uextrémité
des tibias antérieurs assombris ; une tache transversale noire sur les tergites 3, 4 et
6 ; pince d’un roux brun. VYeux subitement trés amincis supérieurement, ol ils
sont distants de moins de leur plus grande largeur ; palpes de 4 articles trés courts.
Article terminal des antennes 3-4 fois aussi long que gros; plumet brun ou fauve.
Thorax conforme comme chez I'espece précidente.  Adles presque hivalines, sans tache :
nervation comme chez le précédent, sauf que le rameaun supérieur de la posticale est
a peine arqué 4 sa base; surface 4 soies denses et microscopiques: transversale
ordinaire noire, bordée de brun; les autres nervures jaunitres. Pattes conformées
comme chez l'espéce précédente, sauf que les tibias et les [émurs des 4 pattes posté-
rieures portent des poils dressés aussi longs que leur épaisseur. Abdomen gréle, plus
mince au milieu, a poils dressés assez longs ; pince grosse; article basal un peu arqué;
article terminal mince, long et faiblement arqué. Taille 4 mm.

Calcutta, en mai (N. Annandale); Alipore: Jardin Zoologique, en juillet;
Bengale : Rajmahal, en juillet, ef entre Bolpore et Rampore, capturé la nuit i la
lampe, dans un carrosse; Bettiah, Champaran, Bengale, en mars:; Mandalay, U.
Burma.

3" Genre, TAnvruUs, Meigen.

1. Pronotum découpé au mi&eu, par une incision
aigut, en deux lobes triangulaires et proé-

minents ; ailes tachetées 2 .. L.-T. béobatus, sp. nov.
Pronotum non lobé .. 2
2. Ailes sans taches ni bandes s . 0. T. microcerus, sp. nov.

Ailes tachetées ou avec une bande transversale 3.
. Ailes blanches, avec de nombi®uses taches vio-
lacées et irrisées; articles tarsaux noirs

leur extrémité distale s 5,
Ailes avec une bande transversale enfumée,
parfois encore avec deux taches ; articles
tarsaux jaunitres ou blanchaitres en

entier 5.

4. Ailes avec des poils longs et appliqués, taches

-

plus ou moins confluentes o, 3. T. violacerpennis, sp. nov.
Ailes densément ponctuées sauf au tiers apical

qui est poilu ; taches distantes les unes des

autres ok 2l o 4 T. photophilus, sp. nov,
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5. Ailes subhyalines, avec une bande transversale
et deux taches enfumées, poilues seulement
sur les parties enfumées ; mesonotum avec

deux lignes blanches e .. 5. T. albolineatus, sp. nov.
Ailes blanches avec une large bande trans-

versale brune, sans taches: mesonotum

sans bandes i .. v 2. T, nocltvagus, sp. nov.

1. Tanvpus bilobatus, sp. nov.

¢ 9. Lemile est d’un brun noir ; face et scape jaunitres ; flagellum et panache
d'un brun noir; occiput, pronotum et mesonotum d'un blane jaunitre, ce der-
nier avee trois bandes d'un roux jaune, comme chez la femelle, avec une verrue ellip-
soidale sur le milieu de la médiane ; balanciers d’un brun noir; pattes d'un blanc
sile, extremité des fémurs et, aux fémurs antérieurs, un mince anneau au-dessus du
milien, extrémité des tibias et des quatre premiers articles tarsaux, et 5° article
tarsal en entier, noirs. Antennes de 15 articles: les articles 3-13 transversaux, le
14° environ deux fois aussi long que les 12 précédents réunis. Ailes comme chez la
femelle, sauf que leursurface est finement pointillée, I'extrémité seulement est poilue.
Tibias postérieurs briévement ciliés, les cils pas deux fois aussi longs que la grosseur
des tibias. Abdomen deux fois aussi long que le reste du corps, gréle, mince, les deux
derniers segments élargis, jaundtres, avec deux lignes noires longitudinales et paral-
léles ; pince noire, l'article terminal trés mince et pointu. Taille 4-6 mm. Pour le
reste, semblable a la femelle.

¢ . Jaune brunitre; antennes et pattes jaunes; extrémité des fémurs et des
tibias, et articulations des tarses assombries ; mesonotum avec trois larges bandes
brunes et confluentes, & reflet cendré en arriére, la guédiane percurrente, divisée par
une ligne longitudinale qui s'élargit au milien en formant une petite proéminence
ellipsoidale, les exterf®s occupant les deux tiers postérieurs, tronquées en avant;
scutellum cendré ; metanotum d'un brun brillant ; balanciers bruns a tige blanche;
cotés des tergites et bord postérieur des sternites assombris ; parfois corps d’un brun
noir, mesonotum et scutellum a reflet cendré, sans trace de bandes, pattes rousses.
Yeux glabres, sinueux, trés minces vers le lmut,'nﬁ ils sont distants 'un de l'autre
de moins de leur plus grande largeur. Palpes de 4 articles assez longs. Antennes
de 15 articles ; 2* article aussi long que gros, peu distinctement séparé du 3, qui est
un peu transversal, comme les suivants ; les médians aussi longs que gros; I2-I4 un
peu plus longs que gros; 15" égal aux 3 précédents réunis, tiers apical graduellement
aminci en stylet. Pronotum divisé par une incision aigué, en deux lobes proéminents
et surplombant la téte. Thorax subglabre. En arriére de la proéminence ellipsoidale
du mesonotum se trouve un espace elliptique plus grand, traversé par une ligne longi-
tudinale et enfoncée. Ailes blanches, 4 po#s longs et appliqués; surface située
entre le cubitus et la partie distale de la discoidale avec quatre taches enfumées,
irrisées et également espacées: deux taches semblables se trouvent entre la moiti¢
distale du rameau supérieur de la posticale et la discoidale ; une autre sur le tiers
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distal du rameau inférieur; une trés petite entre l'extrémité de ce rameau et le
rameau supérieur ; enfin 8-10 taches petites, rapprochées, parfois confluentes, situées
entre la nervure anale et une petite nervure oblique qui traverse le lobe alaire, celui-ci
obtus et arrondi ; radius faiblement marqué, bifurqué i Uextrémité ; 2° longitudinale
aussi bien marquée que le cubitus, son extrémité dégalement distante du radius et
du cubitus; celui-ci & peu prés droit, aboutissant assez pres de la pointe alaire et
dépassée notablement par la costale ; discoidale pile, droite, son extrémité est aussi
distante de la pointe alaire que le cubitus ; la base de la costale est réunie a la sous-
costale par une transversale ; la transversale ordinaire est oblique, plus longue que la
partie distale du pétiole de la posticale, un peu plus courte que la 2° transversale et
distante d’elle de toute sa longueur, toutes deux sont noires et bordées de noir;
extrémité du rameau supérieur de la posticale deux fois plus prés de la discoidale
que du rameau inférieur ; deux nervures simples. Pattes a4 poils plus longs que
leur épaisseur; éperons 1, 2, 2; métatarse postérieur égal au tibia, articles 1-5
eraduellement raccourcis, 4° encore 6-8 fois aussi long que gros, presque deux fois
aussi long que le 5°. Abdomen un peu plus long que le reste du corps, comprime,
également large et poilu. Taille 35 mm.

Svlhet, Assam, en février (Major Hall) ; Calcutta, en mai, juin, juillet et novem-
bre (N. Annandale); Rajshahi, E. Bengal, en février.

2. Tanypus noctivagus, sp. nov.

o

2. D'un roux earné; balanciers d'un blanc de lait; antennes et pattes jaun-
adtres. Corps a peu prés glabre. Veux largement séparés au vertex. Article 2" des
antennes deux fois aussi long que gros, les suivants globuleux, le dernier ovoidal
et grossi. Pronotum non lobé. Ailes velues, blanches, avec une large bande brune,
transversale, graduellement amfllcie inférieurement, s'étendant depuis un peu en dega
de l'extrémité du radius jusqu'a celle du cubitus et aht:-utissint au bord postérieur
sous le rameau inférieur de la posticale ; les deux transversales et la base du cubitus
sont noires, les autres nervures sont blauchatres sauf les parties qui traversentla bande
brune; radius bifurqué a l'extrémité; extrémité de la 2" longitudinale un peu plus
distante de la pointe alaire que le rgmeau supérieur de la posticale ; cubitus arqué,
dépassé notablement par la costale ; partie distale du pétiole de la posticale égalant
presque le rameau inférieur; transversale ordinairg un peu oblique, aboutissant a
la 2° transversale, qui est plus petite et perpendiculfiire. Tibias antérieurs de moitié
plus longs que le métatarse, celui-ci égal aux trois articles snivants réunis ; tous les
tibias sont plus courts que les tarses. Abdomen pas plus long que le thorax, ovoidal
et comprime. Taille 2:3 mm.
Capturé le g octobre, la nuit, sur le bateau, au canal de Suez (N Annandale).

3. Tanypus mﬁf;wei?bmmis, Sp. nov.

¢ . DBrun; mesonotum jaune, avec 3 bandes longitudinales brunes, dont la médi-
ane est raccourcie en arriére, et les latérales raccourcies en avant ; antennes jaunes ;
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pattes blanchitres, extrémité de tous les articles tarsaux noire ; fémurs bruns, tiers
distal blanchitre, avec un étroit anneau brun. Palpes de 4 articles courts. Yeux
glabres, sinueux, amincis supérieurement, ot ils sont distants de moins de leur plus
grande largeur. Articles du flagellum subglobuleux, sauf le dernier. Pronotum non
lobé.  Ailes i poils longs et appliqués, & surface violacée avec des taches blanches
et numbreus{'q* transversale ordinaire noire, les autres nervures jaunes; radius
bifurqué ; 2° longitudinale grosse, son extrémité 4 peine plus prés du radius que du
cubitus ; celui-ci notablement dépassé par la costale ; extrémité du ramean supérieur
de la posticale de moitié plus prés de la discoidale que du rameau inférieur; trans-
versale ordinaire oblique, touchant presque la 2° transversale, qui est perpendiculaire
et un peu plus courte que la partie distale du pétiole de la posticale. Fémurs et
tibias a4 poils aussi longs que leur épaisseur, tarses pubescents ; métatarse antérieur a
peine plus court que le tibia, 4" article un peu plus long que le 3°, quatre fois aussi
long que gros; crochets simples, empodium trés petit, pulvilles nuls. Abdomen
glabre, comprimé, un peu plus long que le reste du corps, ayant sa plus grande hau-
teur au milien. ‘Taille 2 mm.
Calcutta, en février (N. Annandale).

4. Tanvpus photophilus, sp. nov.

#. 'Téte et thorax roussitres ; balanciers d'un brun noir, pattes hlanchatres ;
un anneau avant l'extrémité des [émurs, Uextrémité des tibias et des 4 premiers
articles tarsaux, et le 5° article en entier noirs; trois larges bandes du mesonotum
rousses, les latérales plus sombres que la médiane, raccourcies en avant, la mediane
raccourcie en arriére ; abdomen d'un brun noir, plus clair sur les cotés. Yeux sinueux,
amincis supérieurement ot ils sont distants I'un de l'autre. Articles du flagellum
transversaux, sauf les 2 derniers, l'avant-dernier dg moitié plus long que les précé-
dents réunis; panache brunitre. Ailes blanches, avec des taches enfumées, irrisées
et distantes les unes dgs autres; les 4 grandes taches situées entre le cubitus et la dis-
coidale, sont plus sombres que les autres ; surface densément pointillée, tiers distal
avec de longs poils, nervurés avec des poils semblables ; nervure auxiliaire dépassant
de beaucoup la transversale; radius bifurqué, plus rapproché de la pointe alaire que
le rameau inférieur de la posticale ; extrémité d@ la 2° longitudinale un peu plus rap-
prochée du radius que du cubitus; celui-ci arqué, dépassé notablement par la costale
qui aboutit presque a la pointe ; discoidale arquée, un peun plusrapprochée dela pointe
alaire que le cubitus; les deux transversales sont obliques et se touchent, partie
distale du pétiole de la posticale plus longue qu'une des transversales; trois autres
nervures incomplétes. Pattes a poils peulongs; métatarse antérieur un peu plus court
- que le tibia, plus long que les articles 2 et 3 réunis, 4° un peu plus long que le 57, tous
deux cylindriques, ‘e 5 trois & quatre fois aussi long que gros. Abdomen gréle, deux
fois aussi long que le reste du corps partie wventrale avec de longs poils gris ; pince
d’un brun noir ; article basal gros, le terminafblanr_‘, glabre, arqué, pointu, atteignant
la moitié de la longueur et le quart de I'épaisseur de l'article basal. Taille 3 mm.

Calcutta, en janvier ; trois exemplaires capturés a la lampe (N. Annandale).
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5. Lanypus albolineatus, sp. nov.

. D'un roux brun; mince bord occipital, une ligne longitudinale, bifurquée
en dehors vers son milieu et située de chaque coté de la moitié antérieure du meso-
notum, balanciers et mince bord postérieur des segments abdominaux, blancs ; panache
et antennes d'un brun noir ; pattes d'un blanc brunitre, tarses plus clairs. Yeux
amineis supérieurement dans moins de leur tiers, distants de la largeur de la partie
amincie. Avant-dernier article antennaire presque deux fois. aussi long que les
précédents réunis. Pronotum non lobé, Ailes subhvalines, une bande et deux taches
enfumeées et irrisées, poilues seulement sur les taches enfumées; la bande est trans-
versale, percurrente et a comme limites la bifurcation de la posticale et I'extrémité
du rameau supérieur, sauf que l'espace compris entre les deux rameaux est hyalin en
majeure partie ; une petite tache couvre les deux transversales : une autre, grande et
circulaire, s'étend depuis la 2* transversale jusqu'au bord postérieur de 'aile; nervure
auxiliaire dépassant un peu la transversale ; radius bifurqué a 1'extrémité, rameau
supérieur presque ponctiforme, situé un peu en deci de 'extrémité du rameau in-
férieur de la posticale ; 2° longitudinale atteignant le bord & peine en arriére du rameau
supérieur de la posticale, plus prés du radius que du cubitus ; celui-ci arqué, presque
aussi rapproche de la pointe alaire que la discoidale, dépassé notablement par la
costale ; transversale ordinaire oblique, situé a peine en deca de la 2* transversale, qui
est perpendiculaire ; partie distale du pétiole de la posticale aussi long que le rameau
inférieur. Tibias antérieurs un peun plus longs que le métatarse ; 5° article tarsal plus
court que le 4, 2-3 fois aussi long que gros. Abdomen gréle, subeylindrique, presque
deux fois aussi long que le reste du corps. Taille 3 mm.

U. Burma : Mandalay, en mars (N. Annandale).

6. Tanypus nicroceris, sp. nov. -

2. Blanchatre ; thorax roussitre, mesonotum blanchitre avec trois larges
bandes roussatres et confluentes, dont les latérales sont raccourcies en avant. Yeux
amincis sur un trés petit espace, distants de deux fois cette partie amincie. Articles
du flagellum serrés, globuleux, le derif®er conique et égal aux deux précédents réunis,
verticilles pas deux fois aussi longs que la grosseur des articles. Ailes faiblement
Jaundtres, poilues dans leur moitié distale, nervures jaunes, transversale ordinaire
bordée de brun noir ; nervation du précédent, sauf que la partie distale du pétiole de
la posticale est un peu plus courte que le rameau inférieur, que 1'extrémité du radius
est située un peu au dela de 1'extrémité du rameau inférieur de la posticale, et que les
deux transversales se touchent. Pattes briévement velues ; tibias postérieurs avec un
peigne, d'un tiers plus long que le métatarse ; 4 article tarsal un peu plus long que le
5°, cylindrique ; 5° trois fois aussi longgque gros ; empodium égal a la moitié de la
longueur des crochets, pulvilles nuls. Abdomen aussi long que le reste du COrps.
Taille 1'8 mm.

Cote d'Orissa : Puri, en mars (C. Paiva).
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III. CHIRONOMIN AL,

n

1" Genre, CHIRONOMUS, Meigen.

Les quatre tibias postéricurs terminés par un anneau interrompu, noir et dentelé
au bord distal ; métatarse antérieur plus long que le tibia ; ailes glabres,

15

]

6.

Ailes sans tache ni bande
Ailes avee des taches ou avec des bandes
Pulvilles 4 peu prés aussi longs que 'empo-
dium; pattes du mile sans longs poils
Pulvilles beaucoup plus courts que l'empo-
dium (sous-genre Prochironomus).
Lamelle supérieure de la pince non pro-
longée en un appendice linéaire 5
I.amelle supérieure de la pince prolongée en
un long appendice linéaire e
Bifurcation de la posticale située notable-
ment en arriére de la transversale ; abdo-
men d’'un blanc pur, tiers postérieur noir
Bifurcation de la posticale située sous la
transversale ou a peine en arriére ; abdomen
autrement coloré .. " £
D'un blanc pur, les 5 premiers segments ab-
dominaux avec deux taches en forme de
U, les 3 demmiers segments d'un brun
HoLE. . = i ®
Brun, pattes d'un jaune brunatre o
Noir brillant,e pattes en partie et pince
blanches Sa 25 s
Pulvilles 4 peu prés aussi longs que 1'empo-
dium ; ailes blanches avec 4 taches en-
fumées, transversale noire, scutellum®lanc
avec 2 taches noires B
Pulvilles beaucoup plus courts que 'em-
podium (sous-genre Prochironomus)
Ailes enfumeées avec 4 taches hyalines ;
pattes noires, tarses blancs en partie 5
Ailes hyalines ou blanches, avec des taches
ou bandes sombres i i
Ailes blanches, avec des taches gufumées
ou noires e e ol b
Ailes blanches ou hyalines, avec une ou
plusieurs bandes vis I x

»

_

. C. camptogaster, sp. nov.

2. C. longivalvis, sp. nov.

4. C. (P.) prusstcus, sp. nov.

. C. (P.) pictiventris, sp. nov.
6. C. (P.) annandalet | sp. nov.

W

. C.(P)albiforceps, sp. nov.

I

3. C. bipunctatus, sp. nov.

)
.

"

8. C. (P.) alripes, sp. nov.

9.

I5.
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Taches des ailes noires, circulaires et bien
délimitées i o .
Taches enfumées, peu nettement délimitées . .
Bifurcation de la posticale située bien en arri-
ére de la transversale : fémurs antérieurs
renflés dans leur tiers distal

Bifurcation de la posticale située sous la
transversale ou & peine en arriére ; femurs
1o en massue i .

Ailes avec 0-7 petites taches noires; pattes
blanches, extrémité des [émurs, des tibias et
des trois premiers articles tarsaux noire ..

Ailes avec 4 petites taches noires; pattes
brundtres o

Pattes blanches, les 4 fémurs antérieurs avec
un anneau brun noir, tous les tibias
avec 2 auneaux noirs; bifurcation de
la posticale située notablement en arriére
de la transversale i ‘

Pattes blanchitres, sans auneau ; bifurcation
de la posticale située sous la transversale
ou 4 peine en arriére i &

Thorax d'un roux brun, mesonotum par-
couru par trois sutures proéminentes en
forme d'aréte £ :

Thorax noir, ou brun avec deux taches
blanchatres sur le devant du mesono-
tum, sutures du mesonotum non en arétes

D'un noir mat, sauf les pattes et le pétiole
des balanciers ; tibia postérieur a poils
guére plus longs que son @Maisseur

Brun ; 2 taches sur le devant du mesono-
tum, antennes, pétiole des balanciers et
pattes blanchatres ; abdomen noir, bord
postérieur des segments blanchitre ; tibia
postérieur 4 poils 2-3 fois aussi longs
que son épaisseur s \

Ailes blanches, avec des stries enfumées le
long des nervures et deux bagdes longitudi-
nales, transversale noire et bordée de noir

Ailes avec une bande transversale o

I,
12,

1o, C. (1) clavati pes, sp. nov.

12. C. () punclatipenms, sp.
1ow,

14. C. (P.) graciliforceps, sp.
1oV,

13. C.(P.) annulatipes, sp. nov.

g. C. (P.) tripartitus, sp, nov.

L]
I

11. C. (P.) dolens, sp. nov.

15. C. (P.) curlimanus, sp. nov.

16. C. (P.) striatipennis, sp.
Hnov.
16.
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16. Bifurcation de la posticale située notablement
en arricére de la transversale; ailes blanches
avec une bande transversale et 1 extrémite
brunes i =t oo X7 Gl () el spanioy:
Bifurcation de la posticale située sous la trans-
versale ou 4 peine en arriere; ailes non
brunes a 'extrémité i S
17. Nervures du tiers apical de 1'aile longées par
des bandes enfumdes : ailes blanches avec
une bande transversale enfumde o G0 LB Uleniararsis, Sat
10,
Nervures non longées par des bandes enfumées 18,
18, Métatarse antérieur deux fois aussi long que le
tibia ; ailes hivalines, avec une bande trans-
versale enfumée, bricvement ciliees .. 1. C. (D) fasciatipennis, sp.
NOV.
Métatarse antérieur de moitié plus long que le
tibia ; ailes blanches, avec une bande trans-
versale enfumeée, longuement ciliées - g0, C.. () fimbrintis,;  sSp.
nowv,

1. Chironomiis camptogaster , sp. nov.

(PL. xi, fig. 2, deux derniers articles abdominaux et pince vus de coté.)

¢ . DBrun : trochanters, tarsesintermédiaires (les autres brisés) et pince jaundtres ;
balanciers blanchitres ; abdomen d'un brun jaunatre, plus sombre apicalement.
Yeux glabres. Palpes de 4 articles, dont les deux premiers sont courts, le 4° plus
long que le 3°, huit foit aussi long que gros. .--‘mte:*eﬁ de 12 articles, dont le 2° est
aussi long que gros, leg3® et le 4° transversaux, 5-I1 au moins aussi longs que gros ;
12° deux fois aussi long que les articles 2-11 réunis, pointu au bout. Ailes hyalines et
finement ponctuées ; extrémité de la nervure auxiliaire située a égale distance du
radius et de la transversale : extrémité du radius située vis-a-vis du milieu du rameaun
supérieur de la posticale ; extrémité de la 2° nerwmre deux fois plus éloignée du cubitus
que du radius ; cubitus droit, aboutissant assez pres de 'extrémité alaire ; transversale
oblique ; partie apicale de la discoidale déviant faiblement de la direction de la partie
hasale, son extrémité aussi rapprochée de la pointe alaire que le cubitus ; bifurcation
de la posticale située en arriére de la transversale, rameau supérieur continuant presque
la direction de la tige, I'inférieur trés oblique. Peigne des quatre tibias postérieurs
en demi-anneau dentelé. Pattes sans longs poils ; empodium un peu plus court que
les crochets, avec des poils rameux sur le dessous ; pulvilles a4 peine plus courts que
I'empodium. Abdomen plus de deux fois aussi long que le reste du corps, graduelle-
ment aminci en arriére ; 7° segment deux fois aussi long que gros ; 8 plus mince, denx
fois aussi long que gros, aminci 4 sa base en un pédicelle transversal, proéminent en
bosse 4 la base de sa partie ventrale, dirigé obliquement par en haut ; lamelle supérieure
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de la pince dépourvue d'appendice linéaire, mais incurvée et amincie au bout ; lamelles
intermédiaires gréles, glabres, un peu plus courtes que lesinférieures; celles-ci dépassant

a peine le milieu de la pince, arquées, en massue, leur partie renflée est munie de longs

poils courbés par en bas ; articles terminaux de la pince plus longs et plus larges que

les basaux, lancéolés, glabres, sauf leur ¢6té interne qui est excavé et muni de poils

courts et alignés. Taille 35 mm.

Calcutta.
2. Chivenomus longivalvis, sp. nov.

(PL. xi, fig. 11, partie de la pince.)

¢. D'un jaune brundtre ; antennes et pince brunes; genoux d'un brun uoir,
tarses sombres ; dessus des six premiers segments abdominaux avec une bande longitu-
dinale brune ; segments % et 8 bruns en entier. Veux glabres, distants au vertex.
Bouche petite. Palpes'de 4 longs articles ; le 4° un peu plus long que le 37, huit fois
aussi long que gros, Antennes de 13 articles : 3-12 transversaux ; 13° pointu au bout,
deux fois aussi long que les articles 2-12 réunis. Ailes hyalines, finement pointillées ;
extrémité du radius située vis-i-vis du milieu du rameau supérieur de la posticale ;
extrémité de la 2 nervure 3-4 fois plus éloignée du cubitus que du radius; cubitus
droit, aboutissant un peu avant 1'extrémité alaire ; transversale petite et oblique,
située en avant de la bifurcation de la posticale ; moitié apicale de la discoidale con-
tinuant la direction de la partie basale, son extrémité aussi éloignée de la pointe alaire
que le cubitus; rameau supérieur de la posticale faiblement arqué, continuant presque
la direction de la tige, I'inférieur 4 peine arqué et formant presque un angle droit avec
la tige. Pattes sans longs poils ; extrémité des tibias intermédiaires et postérieurs,
formant un demi-anneau dentelé et d'un brun noir; tarses antérieurs brisés - crochets
simples et noirs ; empodium filiforme, plus court que les crochets, avec des poils rameux
sur le dessous ; pulvilles aussi lon® que I’empodium. Abdomeh gréle et long ; lamelle
supérieure de la pince prolongée en un appendice linéaire, noir,glabre et trois 4 quatre
fois aussi long que large ; lamelles intermédiaires gréles, graduellement amincies en
pointe, arquées, glabres et jaunes ; lamelles inférieures longues, deux fois aussi longues
que les intermédiaires et un+peu plus courtes que la pince, subcylindriques, 4 peine
plus minces & 'extrémité, leur tiers apical muni de longs poils incurvés par en bas ;
article basal de la pince avec un petit lobe au milieu de leur coté interne ; article ter-
minal un peu plus long que le basal, et au moins aussi large que lui, trois fois aussi
long que gros, un peu aminci a "extrémité, muni de poils trés courts au coité interne
et de poils trés longs au e6té externe. Taille 48 mm.

Caleutta.

3. hironomus bipunctatus, sp. nov.

d. D'un roux jaunitre; dernier article antennaire d’un brun noir, panache
fauve ; mesonotum blanchatre, avec 4 bangles longitudinales, dont les deux externes plus
larges et raccourcies en avant, les deux internes raccourcies en arriére ; scutellum
blanchitre, avec deux taches noires ; balanciers blancs, massue avec deux points noirs;
pattes d'un blanc jaunatre ; abdomen et pince bruns. Veux trés arqués, amincis
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supérieurement, ot ils sont pen distants,  Articles du flagellim trés transversaux,
le dernier trois fois aussi long que les précédents réunis,  Adles blanchitres, avee des
taches tres faiblement enfumeées et peu distinetes, dont la plus grande longe le dessous
de la moiti¢ distale du cubitus ; la 2° est situde entre les rameaux de la posticale, la 3°

entre le pétiole de la posticale et le bord, la 4" sur la nervure anale inféricure ; en outre,
la partie distale de la discoidale et les deux rameaux de la posticale sont bordés de la
meme teinte ; nervures pales, sauf la transversale et la base du cubitus qui sont noires ;
auxiliaire aboutissant au bord vis-i-vis de Uextrémité du ramean inférieur de la posti-
cale: extrémité du radins un peu plus rapprochée de la pointe alaire que le rameau an-
téricur de 1 posticale : cubitus droit, ¢oigné du bord, non dépassé par la costale,
aussi rapproché de la pointe alaire que la discoidale ; transversale oblique ; bifurcation
de la posticale située sous la transversale. Pattes intermédiaires et postérieures avee
des poils 3-4 fois aussi longs que leur épaisseur; tibias antérieurs un peu plus courts
que le fémur ; tarses brisés ; 37 article des tarses postérieurs 2-3 fois aussi long que
gros ; empodium filiforme ; pulvilles aussi longs que 1'empodium, larges, plus courts
que les crochets.  Abdomen linéaire, deux fois aussi long que le reste du corps ; article
terminal de la pince presque deux fois aussi long que le basal, aminci a la base, graduelle-
ment aminei dans la moitié terminale qui est glabre sur le dessus, avec des poils dressés
et courts sur le dessous. Taille 6 mm.
Rangoon, Burma, en février (N. Annandale).

t. Ciivonomus (Prochironomus) prussicus, sp. nov.

D'un noir mat ; palpes, balanciers, hanches, pattes et abdomen sauf les
trois derniers segments, blancs ; articles de la pince et scape brunitre; flagellum
brisé ; moitié proximale des fémurs antérieurs mnoirdtre. Ailes blanchatres, toutes
les nervures pales ; extfémité du radius plus distant®®le la pointe alaire que le rameau
supérieur de la 1)U$ti£‘aﬂ£ : 2 longitudinale nulle ; cubitus rapproché du bord et paralléle
A lui, non dépassé par la costale, aboutissant presque a la pointe alaire, dont il est plus
rapproché que la discoidale ; transversale oblique ; bifurcation de la posticale située
bien en arriére de la transversale. Fémur et métatarse antérieur de moitié plus longs
que le tibia ; 4 article tarsal presque triple du 5% qui est 5-6 fois aussi long que gros ;
tibia des pattes intermédiaires et postérieures avec des poils gueére plus longs que
son épaisseur. Abdomen gréle, deux fois aussi long que le reste du corps ; le segment
pénultiéme et U'antépénultiéme un peu élargis ; pince gréle, article terminal lancéolé,
deux fois aussi long que 'article basal ; poils de 1'abdomen dressés, blanchitres et
peu longs.  Taille 3°5 mm.

Simla, altitude de 2 400 m., en mai (N. Annandale).

5. Chironomus (Prochtronongs) pictiventris, sp. nov.

<, D'un blanc pur ; antennes brunes ; scape, trois bandes du mesonotum, dont
la médiane est raccourcie en arriére et les deux externes raccourcies en avant, et les
pleures, d'un roux brun ; extrémité des fémurs, des tilias et des 3-4 premiers articles
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tarsaux noire, 5° article tarsal brundtre ; les 5 premiers segments abdominaux ont deux
taches noiratres juxtaposces et conformees en U, aussi longues que les segments, et
disposées de telle facon que, sur la partie dorsale des segments, les deux taches sont a
peine séparées 'une de I'autre, tandis que sur la partie ventrale elles sont trés distantes ;
les trois derniers segments d'un brun noir, comme la base de la pince ; articles termi-
naux de la pince blanchitres. Yeux fortement arqués, amincis superienrement.
Panache gris; articles du flagellum un pen transversanx, le dernier guére- plus long
que les précédents réunis.  Ailes blanchitres et irrisées ; toutes les nervures sont pales ;
I"auxiliaire dépasse a peine la transversale ; extrémité du radius a peine plus rapprochée
de la pointe alaire que le rameau supérienr de la posticale ; 2 longitudinale nulle ;
cubitus droit, distant du bord, non dépassé par la costale, son extrémité 3-4 fois plus
distante de la pointe alaire que la discoidale ; transversale trés oblique, située au-dessus
de la bifurcation de la posticale. Tibia antérieur égal a la moitié du fémur ; méta-
tarse 2} fois aussi long que le tibia, 4 article presque triple du 5°, qui est 4 fois aussi
long que gros; tibia postérieur un peu plus long que le métatarse; pattes intermédi-
aires et posterieures longuement poilues. Abdomen également mince, poilu, deux
fois aussi long que le reste du corps.  Taille 3'5 mm.
Bettiah, Champaran, Bengal, mars.

. Chironomues ( Prochironomus) annandalet Sp. nov.

(Pl ix, fig. 10, anneau dentelé du tibia postérieur ; fig. 11, dernier article du tarse
antérieur.)

2. DBrun; téte et thorax plus clairs ; hanches, pattes, palpes et antennes d'un
jaune brundtre; balanciers d'un blanc jaunitre. Yeux glabres, trés rapprochés supe-
rieurement, ol ils sont un peu @hincis et a peine découpés aw coté interne. Articles
des palpes cylindriques, 1}, 2, 4 et 7 fois aussi longs que gros, Antennes composées
de cinq articles, dont le 2° est allongé, rétréci au milieu, termiu@pm' un col egal au tiers
de sa longueur ; articles 3 et 4 formés par une nodosité subovoidale terminée par un
col aussi long qu’elle ; 5 article subovoidal, terminé par un prolongement subfusi-
forme, trois fois aussi long que la nodosité, orné de deux longues soies a 1'extrémite
et de deux autres plus courtes au miTieu ; verticilles de poils 2 a 3 fois aussi longs que
les articles ; au-dessus du verticille, les articles 2 & 5 portent deux appendices subuli-
formes, hyalins, de la longueur de l'article. Ailes hyalines, ponctuées; radius et cubitus
avec des soies, la 2" nervure manque ; cubitus arqué et paralléle anu bord antérieur de
'aile, aboutissant a 1'extrémité alaire, bord costal s'arrétant 4 cet endroit ; transver-
sale oblique ; discoidale faiblement arquée par en bas a partir de la transversale, son
extrémité également distante du cubitus et de la posticale ; bifurcation de la posticale
située un peu au dela de la transversale, rameau supérieur a peine arqué, continuant
la direction de la tige, l'inférieur non%arqué, oblique. Extrémité des quatre tibias
postérieurs avec un anneau noir, dentelé comme le grand éperon ; poils des tibias deux
fois aussi longs que 1'épaisseur du tibia ; tarses antérieurs brisés; les postérieurs I,
10, 8, 5, 3 fois aussi longs que gros; empodium filiforme, aussi long que les crochets, a
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deux rangées de poils sur le dessous ; pulvilles trés petits.  Abdomen un peu plus long
que le reste du corps, graduellement €largi de la base an milien ; lamelles trés petites,
Taille 2 mm.

Calcutta, juillet 1907 (Aunandale).

7. Uhironomus (Prochironomus) albiforceps, sp. nov.

D'un noir brillant et glabre : antennes et panache d'un brun noir ; metatarse
antérieur d'un blane pur sauf le quart distal ; 3-4 premiers articles des quatre autres
tarses sauf leur extrémité, trochanters, base du pétiole des balanciers et article de la
pince d'un blane sale. Yeux séparés seulement par une ligne au vertex et a la face.
Antennes de 13 articles ; les articles j-12 transversaux, le 13° presque deux fois aussi
long que les 11 précedents réunis, Palpes de 4 articles médiocrement longs. Thorax
pointu en avant et recouvrant la téte.  Ailes glabres, légérement enfumées et irrisées,
nervures noires ; extrémité du radius bien plus rapprochée de la pointe alaire que le
ramean inférieur de la posticale ; 2° longitudinale faiblement marquée, son extrémité
plus éloignee du cubitus que du radius ; cubitus droit, éloigné du bord, non dépassé
par la costale, son extrémité aussi rapprochée de la pointe alaire que la discoidale ;
transversale perpendiculaire et petite ; bifurcation de la posticale située a peine en
arriere de la transversale. Tibias antérieurs un peu plus courts que la moitié du mé-
tatarse, 3° article quatre fois aussi long que gros, atteignant a peine la moitié du 4 ;
quatre tibias postérieurs médiocrement ciliés ; articles tarsaux avec de courtes soies
surle dessous, empodium filiforme, beaucoup plus long que les pulvilles, plus court que
les crochets. Abdomen gréle, presque deux fois aussi long que le reste du corps, poilu
de noir ; pince a articles terminaux trés gréles, plus de deux fois aussi longs que les
articles basaux, amincis dans leur moitié proximale. ‘Taille 26 mm.

Calcutta, en aout, g exemplaires. .

S. (guronomus (Prochironomus) alripes, sp. nov.

2. Couleur du précédent, dont il est peut-étre I'autre sexe et dont il différe par
les caracteres suivants : antennes de 5 articles, le 2° cylindrique, plus long que le 3
3" et 4 globuleux, a col aussi long qu'eux ; 5° globuleux, 4 col subeylindrique aussi
long que les deux articles précédents réunis.  Aild% fortement enfumées avec des taches
hyalines, a savoir : 1" une grande tache 4 1'extrémité distale, 2° l'espace compris
entre le cubitus et la posticale, 3° une tache sur le bord inférieur entre les deux rameaux
de la posticale, 4 une grande tache sous le tiers distal du pétiole de la posticale,
depuis le bord inférieur de 1'aile jusqu'au pétiole ; cubitus arqué et rapproché de la
costale a laquelle il est paralléle. Tibias antérieurs un peu plus longs que la moitié
du métatarse. Taille 2-3 mm.

Katihar, Distr. Purneah, en aoat (C. Paiva).

@
g. Chironomus (Prochironomus) tripartitus, sp. nov.

2 2. Thorax d'un roux brun, mat et glabre ; face blanchitre ; antennes d’un
brun noir, les trois premiers articles, les hanches, les pattes et la pince anale blanchitres;
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halanciérs blanes ; parfois les 4 derniers articles des tarses antérieurs, les deux derniers
des tarses intermédiaires et les trois derniers avece la moitié distale du 2° aux tarses
postérieurs, assombris; abdomen d’un gris brundtre, bord postéricur des tergites plus
clair. Yeux fortement arqués, faiblement amincis en haut, on ils sont distants de
leur largeur. Antennes de la femelle composés de 5 articles, dont le 2° est rétreci
au milieu et deux fois aussi long que le 3, les deux sutvants en ovoide court, avec un
col plus court que la partie renflée ; le 5° en ovoide court, avee un col aussi long que
Jes articles 3 et 4 réunis, étroit et graducllement aminci, e mile a le panache
d'un brun noir, les articles du flagellum transversaux, sauf le dernier qui est un peu
plus long que les précédents réunis.  Mesonotum & sutures latérales et suture mediane
fortement marquées paraissant étre traversé par trois arctes, \iles blanches, avee 8
taches enfumées, dont trois sont situées entre le cubitus et la discoidale, la 1° sous
'origine du cubitus et dépassant un peu la discoidale, la 2° sous le milien du cubitus
et la 3 sous 'extrémité du cubitus : la 4 tache est située a 1'extrémité de la discoidale,
la 5¢ entre la discoidale et le milieu du rameau supéricur de la posticale, la O dans la
bifurcation de la posticale et se continue, en fine bande, le long du rameau inférieur
jusqu’au bord alaire, qu'elle longe sur un court espace proximalement ; la 7 et la &'
sont également distantes du pétiole de la posticale et du bord postérieur de 'aile ; 2
nervure longitudinale 4-5 fois plus éloignée de 1'extrémité du cubitus que du radius ;
cubitus éloigné du bord, presque droit, non dépassé par la costale, aussi rapproche de
la pointe alaire que la discoidale ; transversale oblique ; bifurcation de la posticale
située a peine distalement de la transversale ; extrémité du rameau antérieur un peu
plus loin de la pointe alaire que la 2" longitudinale. Pattes de la femelle sans longs
poils : métatarse antérieur de moitié¢ plus long que le tibia ; 5° article égal a la moitié
du 4, 3-4 fois aussi long que gros ; tibias postérieurs de moitic plus long que le
métatarse ; empodium ﬁlift)!’]llt‘]]\'iﬂf:h petits ; le mile a lus.til_:inﬁ et les tarses des 4
pattes postérieures munis de poils trois fois aussi longs que leur épaisseur.  Abdomen
de la femelle faiblement déprimé, un peu plus long que le reste dn corps ; celul du male
plus de deux fois aussi long que le reste du corps; article terminal de la pince aussi
gros et aussi long que le basal, faiblement incurvé et d'égale largeur sauf a 1'extré-
mité distale, gqui est a peine plus mince. Taille 25 mm.

Capturé pendant la nuit, a4 rd d'un vaisseau, dans le canal de Suez, le g
octobre 1gu7; 8 exemplaires (N. Annandale).

1. Chironomus (Prochironomus) clavalipes, sp. nov.

Noir ; antennes, panache et pince bruns ; balanciers blanchatres ; fémurs
antérieurs bruns au tiers distal, plus clairs dans les deux tiers proximaux ; les quatre
autres fémurs bruns, avec un anneau clair i leur extrémité ; tibias bruns, les quatre
postérieurs avec l'extrémité noire ¢t un petit anneau clair avant l'extrémité ; tarses
blancs, 5 article et extrémité des 4 autms noirs.  Articles du flagellum aussi longs que
gros, le dernier a peine plus long que les précédents réunis.  Ailes blanches, avec des
taches noirdtres, irrisées, grandes et bien délimitées, dont 4 sont allongées, & savoir 3 for-
mant ensemble une bande transversale et situdes 1'une entre le cubitus et la discoidale,

HH“"“"‘&___
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sous 1'extrémité du radius, autre entre la discoidale et le ramean supérienr de la posti-
cale, la 3° entre ce rameau et le bord inférieur de 'aile ; la 4 est située sous le milien du
pétiole de la posticale et est divisée, par une ligne longitudinale, en deux parties inégales ;
les autres taches sont petites ; deux se trouvent a1 extrémité alaire, 'une entre le cubitus
et la discoidale, 'autre entre la discoidale et le ramean antérieur de la posticale ; une
autre est située a la bifurcation de la posticale ; en outre, la région comprise entre la
costale et la posticale, depuis la base de Uaile jusqu'a la bifurcation de la posticale,
est lécérement enfumde ; nervures jaunes en entier; radius aboutissant vis-a-vis du
milien du ramean supcéricur de la posticale ; la 2 Jongitudinale est quatre fois plus rap-
prochée du radius gque du cubitus ; celui-ci droit, non dépassé par la costale, aboutissant
presque aussi pres de la pointe alaive que la discoidale ; transversale oblique, située
bien en deca de la bifurcation de la posticale ; ramean supérieur plus distant de 1'in-
férieur que de la pointe alaire.  Fémurs antérieurs renflés dans leur tiers distal, au
moins deux fois aussi longs que les tibias; métatarse 21 {ois aussi long que le tibia, 4* arti-
cle tarsal plus de deux fois ke 57 tibia postérieur avee des poils deux fois aussi longs que
son épaisseur.  Abdomen gréle ; pince petite ; articles terminaux guére plus longs que
les basaux, presque conigues, avec quelques courtes soies au cite imterne et quelques
longs poils au coté externe.  Taille 28 nun

** Between Manihari and Manshali, E. B. 8. Ry., Bengal, on railway track,”

J-viii-07 {C. Paiva).
11. Chironomus (Prochironomus) dolens, sp. nov.

2. D’un noir mat, y compris la bouche et les palpes ; pétiole des balanciers et
pattes blanchitres, fémurs sauf 1'extrémité, et tibias intermédiaires sauf l'extrémité,
nodosités des antennes et col du 5 article, bruns ; mesonotum pruineux sur les cotés.
Antennes de 5 :irl'iclu.e"h-_-ﬁ articles 1-5 globuleux, agec un col aussi long gue le reafle-
ment . sauf au 5° article, on il est subeylindrique etdeux a trois fois aussi long que
I'article: verticilles dewk fois aussi longs que les articles.  Ailes blanches, avec des taches
enfumées, dont trois sont situées entre le cubitus et la discoidale, @ savoir une sous
I'origine du cubitus, une sous 'extrémité de la 2 longitudinale, et 'autre, allongée
en trait et bifurquée, sous Uextrémité du cubitus; une petite tache se trouve au-dessus
du quart apical du rameau supérieur de la postic#te ; deux dans la fourche de la posticale
I'uned la base et1’autre il extrémité du rameaun inférieur ; une autre sous la bifurcation
de la posticale, et une entre le pétiole et le bord inférieur ; nervures jaunes ; 'auxiliaire
dépasse notablement la transversale ; extrémité du radius 4 peme plus pres de la pointe
alaire que le rameau inférieur de la posticale ; 2° longitudinale deux fois plus distante
du cubitus que du radius A son extrémité ; cubitus presque droit, distant de la costale
et non dépassé par elle, deux fois plus distant de la pointe alaire que la discoidale ;
bifureation de la posticale située a peine en arri¢rede la transversale.  Tibias antérieurs
d’un tiers plus courts que le fémur ou que legnétatarse, 4 article au moins double du
5¢, qui est 5-6 fois aussi long que gros; tibia des pattes postérieurs a poils guére plus
longs que son épaisseur.  Abdomen un peu plus long que le reste du corps, presque
uslabre, un peu comprimé, avant sa plus grande hauteur au milien. Taille 35 mm.
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Calcutta, capturé a la lumiére, en janvier (N. Annandale) ; une variété avee une
bande meédiane rousse sur la moitié antérieure du mesonotum : base des Dawna
Hills, en mars (N. Annandale).

12, Chivonomus (Prochironomus) punctali pennis, sp. nov.

¢ . D'un brun roux ; balanciers, hanches et pattes blanchitres ; dernier article

antennaire de la femelle, extrémité des [émurs, des tibias et des trois premiers articles
tarsaux noirs, articles tarsaux 4 et 5 bruns; panache du méile fauve, noirdtre avant
I'extrémité ; mesonotum d’'un blane jauniitre, avec trois bandes confluentes d'un brun
roux, la médiane raccourcie en arricre, les latérales raccourcies en avant.,  Article 2° des
antennes de la femelle, subeylindrique, & peine deux fois aussi long que gros: 3-5 ovoi-
daux, sans col, sauf le 5" qui se termine en un prolongement mince, eylindrique, trois fois
ausst long que la nodosité, verticilles trés courts.  Articles du flagellum du maéle trés
transversaux, sauf le dernier qui est plus de deux fois aussi long que les précédents
réunis. Ailes blanches, avec (-7 petites tachesnoires, circulaires et trés bien délimitées,
dont la plus grande est située sur la transversale ; la 2° entre le cubitus et la discoidale,
sous |'extréemité du radius ; la 3° se trouve sous la 2', entre la discoidale et le rameau
superieur de la posticale ; la 4° entre les deux rameaux de la posticale ; les deux ou trois
autres entre le pétiole de la posticale et le bord inférieur de 1'aile; un petit trait enfumé
reunit la 2" tache a la pointe alaire ; nervures piles ; extrémité du radius un peu plus
distante de la pointe alaire que le rameau supérieur de la posticale ; 2° longitudinale
nulle ; cubitus presque droit, assez distant du bord, non dépassé par la costale, aboutis-
sant trés prés de la pointe alaire, a peine plus loin que la discoidale; transversale oblique,
située a peine en avant de la bifurcation de la posticale. Tibia antérieur d'un tiers
plus court que le fémur, a peine pluglong que la moitié du métatarse ; 4 article presque
deux fois aussilong que le 5° qui Céi
chez la femelle, les pattes sont dépourvues delongs poils. Abdomen de la femelle gréle,
subeylindrigque, deux fois aussi long que le reste du corps. Tailft 2'5 mm.

Rajmahal, Bengal, en juillet ; Puri, Orissa Coast, en mars (C. Paiva) ; Katihar,
Distr. Purneah, en aoit (C. Paiva).

juatre fois aussi long que gro®; chez le male, comme

°
13. Chironomus (Prochironomus) annulatipes, sp. nov.

¢. D’un brun noeir ; antennes jaunatres, nodosité des articles 3-5 noire ; balan-
ciers, pattes et mince bord postérieur des segments abdominaux blanchitres ; les 4
fémurs antérieurs avec un anneau d'un brun noir prés de leur extrémité ; femurs
posterieurs d'un brun noir, avec un large anneau jaune au-dessus du milien ; tibias de
toutes les pattes avec deux anneaux d’'un brun noir ; tarses antérieurs bruns, extré-
mité des trois premiers articles plus claire ; aux quatre autres tarses les articles sont
bruns, tiers distal des trois premiers articlps jaune. Article 2 des antennes rétréci au
milieu, formé de deux nodosités confluentes ; articles 3-5 globuleux, avec un col aussi
long que la nodosité, sauf le 57, qui se termine en un prolongement mince, cylindrique,
deux fois aussi long que le 4 article. Ailes blanchitres, avec des taches enfumées
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dont deux sont situées entre le cubitus et la discoidale, a =avoir une plus grande sous
l'origine du cubitus, et 'autre sous 'extrémité du radius ; entre la discoidale et le
rameau supérieur de la posticale se trouve un trait longitudinal, et, au bord alaire, une
petite tache transversale ; une grande tache occupe tout 1'espace compris entre les deux
rameaux de la posticale et s'étend encore de la base du rameau inférieur jusqu'au bord
en son centre, cette tache renferme un petit espace blanc et circu-
laire ; un mince trait réunit le milicu du pétiole au bord postérieur de 1'aile; 2° nervure

postérieur de 1'aile ;
longitudinale trés rapprochée du radius, de laguelle elle est 4-5 fois plus proche que du
cubitus ; celui-ci presque droit, distant du bord, non dépassé par la costale, aboutissant
presque aussi pres de la pointe alaire que la discoidale ; extrémité du rameau supérieur
de la posticale deux fois plus distant de 'inférieur que de la posticale ; transversale
oblique, située notablement en avant de la bifurcation de la posticale. Tibia antérieur
égal a la moitié du fémur, a peine plus long que la moitié du métatarse ; 4 article tarsal
deux fois aussi long que le 3° qui est 4-5 fois aussi long que gros ; aux autres pattes, le
tibia est deux fois aussi long que le métatarse, lequel est un peu plus gros que les articles
suivants ; 4" article deux fois aussi long que gros, 4 peine plus long que le 5°. Taille
< 1.
Puri, cote d'Orissa, en mars (C. Paiva).

14. Chironomus (Prochironomis) graciliforceps, sp. nov.

+. D'un brun noeir ; pattes brunditres, extrémité des fémurs, milien des tibias
et tous les tarses assombris ; antennes et panache bruns. Articles du flagellum aussi
longs que gros, le dernier un peu plus court que les précédents réunis.  Ailes blanches,
avec 4 taches noires, circulaires, petites et bien délimitées, dont une entre la base du
cubitus et la discoidale, une entre le milieu du cubifus et la discoidale, une sur la base
du rameau inférieur dega posticale, et une entre le 11&‘11 du pétiole et le bord postérieur
radius aboutissant vis-a-vis de l'extrémité du ramean in-

ferieur de la pnsticn]t., 2" longitudinale faible, rapprochée du radius ; cubitus distant

de l'aile; nervures jauncs:
du bord, presque droit, aboutissant plus prés de la pointe alaire que la discoidale;
rameau antérieur de la posticale plus prés du rameau postérieur que de la pointe alaire ;
bifurcation située sous la transversale, Fémur antérieur de moiti¢ plus long que le
tibia ; tarses antérieurs brisés ; 5 article des tarSes postérieurs deux fois aussi long que
gros ; empodium et pulvilles égalant la moitié des crochets. Abdomen gréle ; pince
trés gréle : article terminal deux fois aussi long que l'article basal, les deux tiers an-
térieurs trés minces, presque filiformes, le tiers postérieur faiblement fusiforme. ‘Taille
1°5 mimn.

““ Between Bolpore and Rampore Haut, E. I. Ry., Bengal, at light in railway car-
riage "' 3-viii-o7 (C. Paiva).

15. Chironomus (Proch LrONnoNgis) curtimanis, sp. nov.

¢. DBrun; une tache de chaque ¢ité sur le devant du mesonotum, antennes
sauf I'appendice terminal du 5' article, pétiole des balanciers et pattes blanchatres :
abdomen noir, bord postérieur des segments blanchatre. Antennes de 5 articles, dont
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dont deux sont situées entre le cubitus et la discoidale, a savoir une plus grande sous
l'origine du cubitus, et |autre sous 'extrémite du radius ; entre la discoidale et le
rameau supérieur de la posticale se trouve un trait longitudinal, et, au bord alaire, une
petite tache transversale ; une grande tache occupe tout 1espace compris entre les deux
rameaux de la posticale et s'é¢tend encore de la base du ramean inférieur jusqu’'au bord
postérieur de 1'aile ; en son centre, cette tache renferme un petit espace blanc et circu-
laire ; un mince trait réunit le milieu du pétiole an bord postérieur de l'aile; 2 nervure
longitudinale trés rapprochée du radius, de laquelle elle est 45 fois plus proche que du
cubitus ; celui-ci presque droit, distant du bord, non dépassé par la costale, aboutissant
presque aussi prés de la pointe alaire que la discoidale ; extrémité du rameau supérieur
de la posticale deux fois plus distant de l'inférieur que de la posticale ; transversale
oblique, située notablement en avant de la bifurcation de la posticale. Tibia antérieur
égal 4 la moitié du fémur, a peine plus long que la moitié du métatarse ; 4 article tarsal
deux fois aussi long que le 3° qui est 4-5 fois aussi long que gros ; aux autres pattes, le
tibia est deux fois aussi long que le métatarse, lequel est un peu plus gros que les articles
suivants ; 4" article deux fois aussi long que gros, a peine plus long que le 5% Taille
2 mni.
Puri, cote d'Orissa, en mars (C. Paiva).

14. Chironomus (Prochironomus) graciliforceps, sp. nov.
+. D'un brun noir ; pattes brundtres, extrémité des fémurs, milien des tibias
et tous les tarses assombris ; antennes et panache bruns. Articles du flagellum aussi
longs que gros, le dernier un peu plus court que les précédents réunis.  Ailes blanches,
avec 4 taches noires, circulaires, petites et bien délimitées, dont une entre la base du
cubitus et la discoidale, une entre le milieu du cubjfus et la discoidale, une sur la base
du rameau inférieur dega posticale, et une entre le uiru du pétiole et le bord postérieur
de l'aile; nervures jaunes; radius aboutissant vis-a-vis de 'extrémité du ramean in-
ferieur de la ;mstiu:ﬂt., 2" longitudinale faible, rapprochée du radius ; cubitus distant
du bord, presque droit, aboutissant plus prés de la pointe alaire que la discoidale ;
rameau antérieur de la posticale plus prés du rameau postérieur que de la pointe alaire ;
bifurcation située sous la transversale, Fémur antérieur de moitié plus long que le
tibia ; tarses antérieurs brisés ; 5 article des ta 1".:@:4]}:::stérim1rs deux fois aussi long que
gros ; empodium et pulvilles égalant la moitié des crochets. Abdomen gréle ; pince
trés gréle ; article terminal deux fois aussi long que l'article basal, les deux tiers an-
térieurs trés minces, presque filiformes, le tiers postérieur faiblement fusiforme. ‘Taille
1°5 mim.
““ Between Bolpore and Rampore Haut, F. I. Ry., Bengal, at light in railway car-
riage "' 3-viii-o7 (C. Paiva).

15. Chironomus (Proch [roNnonges) curtinanus, sp. nov.

?. DBrun; une tache de chaque cité sur le devant du mesonotum, antennes
sauf 1'appendice terminal du 5 article, pétiole des balanciers et pattes blanchdtres ;
abdomen noir, bord postérieur des segments blanchatre. Antennes de 5 articles, dont
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le 2° est rétréci au milieu ; 3-5 en ellipse courte, col plus court que la nodosité, sauf
au 5" article, on il est subfusiforme, presque deux fois anssi long que la nodosite et
muni de 2-3 longues soies au bout ; verticilles denx fois aussi longs que les articles.
Mesonotum avec 3 fortes sutures.  Ailes blanchitres, avee des taches enfumeées, dont
une grande sous 'origine du cubitus et dépassant un peun la discoidale ; une 2° gous le
milieu du cubitus et n'atteignant pas la discoidale ; un petit trait allongé entre le cubi-
tus et la discoidale p]'f‘.ﬁ de la ]miuh' alaire ; une tache le long du hord a lextrémité de
la discoidale ; une autre, trés petite et peu distinete, sous la 27, entre la discoidale et
le ramean supérieur de la posticale ; une située sur la bifureation de la posticale et
longeant ensuite le ramean inféricur jusqu'a extrémité ; une entre la nervure anale
et le tiers distal du pétiole de la posticale ; une entre le milieu du pétiole et le bord
postérieur ; nervures jauniatres ; extrémité du radins également distant de I'extrémité
des deux rameaux de la posticale ; Ia 2° longitudinale manque; cubitus presque droit,
nontdépassé par la costale, un peu plus rapproché de la pointe alaire que la discoidale
transversale oblique, située au-dessus de la bifurcation de 1a posticale,  Tibia antérieur
un peu plus court que le fémur ; métatarse d’un tiers plus long que le tibia ; 4 article
tarsal presque double du 3" qui est 34 fois aussi long que gros ; tibias et tarses, sauf
aux pattes antérieures, a poils 2 a 3 fois aussi longs que leur épaisseur. Abdomen de
moiti¢ plus long que le reste du corps.  Taille 3 mm
Mandalay, U. Burma, en mars (N. Aunandale)

th. Chivonomus (Prochironomus) strialipennuis, sp. nov,

¢ . Brun; téte et antennes roussitres, nodosités des antennes noiritres :

1=
sonotum d'un gris blanchiatre, avec 4 bandes d'un brun roux, les deux médianes

scutellum d’'un eris blanchitre
3 ou 4 premiers articles tarsaux' et le dernier ou les deux derniers en entier d un brun

séparées par une ligne et raccourcigs en arricre, les deux latérales raccourcies en avant ;
‘L];Hltit']'ﬁ blancs ; pattes blgpchiatres, extrémité des

noir. Antennes de 5 articles, dont le 2" est rétréci au miliuu‘j 3-5 ellipsoidaux, plus
lomgs que leur col, sauf le 5, dont l'::]rptndicu terminal est de moitie plus long que la
nodosité ; verticilles 2-3 fois aussi longs que 1'épaisseur des articles,  Ailes blanchitres,
avec des stries enfumées le long de la partie distale de la discoidale, de la posticale et
de ses deux rameaux, de 'anale et Ie'h-ug du bord du lobe anal ; en outre, deux bandes
longitudinales et étroites sont situées 'une distalement de 'autre, entre le cubitus et
la discoidale ; nervures jaunitres ; transversale, base du cubitus et de la partie distale
de la discoidale noires et bordées de noiritre ; extrémité du radius également distante
de 1'extrémité des deux rameaux de la posticale ; cubitus a peine arqué, non dépassé
par la costale, distant du bord, aussi rapproché de la pointe alaire que la discoidale ;
transversale oblique, située un peu en avant de la bifurcation de la posticale. Tibia
antérieur égalant les trois quarts du fémur ; métatarse double du tibia; 4 article tarsal
plus de deux fois le 57, celui-ci six fois avesi long que gros ; aux pattes postérieurs, le 4
article est de moitié plus long que le 5, qui est 3-4 fois aussi long que gros.  Abdomen
* presque deux fois aussi long que le reste du corps.  Taille 45 mm.

Bhim Tal, Kumaon, altitude de 1,500 m., en septembre {N. Annandale).
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17. Chivonomus (Prochivonomus) halli, sp. nov.

2. D'un brun roux; antennes et pattes d'un blanc jaunatre : mince anneau
avant 1'extrémité des fémurs et au-dessus de la base du tilxmi:i, et Uextrémite des 4
premiers articles tarsaux intermédiaires et postérieurs d'un brun noir ; balanciers
roussiatres ; mesonotum pruineux de gris, moitié postéricure avee trois bandes hlanches :
bord postérieur des segments abdominaux 3-7 blanchitre.  Antennes de 5 articles ; le
2° composé de deux nodosités ; 3-5 ellipsoidaux, avec un col plus court que la nodosité,
sauf au 5°, dont 'appendice terminal est presque triple de la nodosité ; verticilles 2-3
fois aussi longs que 'article.  Aidles blanches, irristes, avee extréme bout distal et
une mince bande transversale bruns, cette hande a comme limite distale Mextrémité duo
ramean postérieur de la posticale, et comme limite proximale la bifurcation de la posti-
cale: radius un peu plus rapproché de la pointe alaire que le ramean postérieur de la
posticale ; 2° longitudinale peu distincte et trés rapprochée du radius ; cubitus legere-
ment arqué, non dépassé par la costale, aboutissant aussi prés de la pointe alaire que
1a discoidale ; transversale oblique ; rameau antérieur de la posticale plus rapproché
de la pointe alaire que du ramean postérieur ; bifurcation située notablement en arritre
de la transversale. Tibia antérieur gudre plus court que le [émur, métatarse de moitié
plus long que le tibia, 4° article presque triple du 5°, qui est 0 fois aussi long que gros ;
aux pattes postérieures, le métatarse est a peine plus long que le tibia, le 4° article
tarsal presque double du 57, celui-ci 3 fois anssi long que gros.  Ahdomen allongé, un
peu déprimé, de moitié plus long que le reste du corps. Taille 35 mm,

Svlhet, Assam, g-ii (Major Hall).

18, Chironomus (Prochironomus) tenuitarsis, sp. nov,

2. Jaunitre; uge bande raccourcie sur chadp ctté du mesonotum d’un roux
brun ; deux taches obliques sur le metanotum et tiers postérieur de 1'abdomen bruns ;
aux pattes autérieur@. Iextrémité des fémurs, la base et l'extrémité des tibias,
Pextrémité des 2 ou 3 premiers articles tarsaux noiratres, les deux ou trois derniers
articles tarsaux d’un brun noir ; aux autres pattes, les deux derniers articles tarsaux
sont assombris ; balanciers blanchatres ; palpes bruns; antennes brunaftres, Yeux
trés arqués, amincis au tiers supérieur, ou ils sont distants de leur largeur. Antennes
plus courtes que les palpes, de 5 articles, dont le 2% est presque cvlindrique, pas dis-
tinctement rétréci au milieu, deux fois aussi long que gros ; 3-5 ovoidaux, a col aussi
long que la nodosité, sauf au 5° article, dont 1'appendice terminal est deux [ois aussi
long que la nodosité et un peu renflé au milieu ; verticilles deux fois aussi longs que
les articles. Ailes blanches, avec une bande transversale, large, enfumée et irrisce,
dont les limites proximales sont la transversale et la bifurcation de la posticale, et la
limite distale I’extrémité du rameau inférieur de la posticale ; au bord postérieur de
I'aile, cette teinte est prolongée proximalemant jusque vis-a-vis du milien du pétiole ;
au bord antérieur de 1'aile, cette bande renferme un petit espace blanchitre qui s'étend
jusqu’au cubitus ; dans le quart distal, le cubitus, la discoidale et le rameau supérieur
de la posticale sont longés par une mince bande enfumée ; nervures jaunes, sauf dans la
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teinte enfumée : auxiliaire dépassant un peu la transversale ; radius a peine plus distant
de la pointe alaire que le rameaun antérieur de la posticale ; 2* longitudinale peu distincte,
trés proche du radius: cubitus presque droit, distant du bord, deux fois plus rap-
proché de la pointe alaire que la discoidale, non dépassé par la costale ; transversale
oblique, située au-dessus de la bifurcation de la posticale. Tibia antérieur égal au
fémur; métatarse de moitié plus long que le tibia ; 4 article tarsal double du 5,
celui-ci 5-0 fois aussi long que gros. Talle 2°5 mm.
Rangoon, Burma, en février ; Mandalay, Upper Burma, en mars (N, Annandale).

1. Chironomus (Prochivonomus) fasciatipennis, sp. nov.
(PL. xi, fig. 4, deux derniers articles antennaires.)

¢ . Jaune ; metanotum sauf une ligne médiane, et bande transversale sur les
segments abdominaux 2, 3, 5 et 0O, bruns. VYeux réniformes et glabres. Palpes &
articles evlindriques, base simulant un premier article, deux fois aussi longue que grosse:
articles 1, 2 et 4 trois a quatre fois aussi longs que gros ; 3° de moitié plus long que le
4°. Antennes de 5 articles ; 2* article allongé, rétréci an milieu, avec un col égal au
tiers de sa longueur ; articles 3 et 4 ovoidaux, avec un col aussi long qu'eux ; 5° en
ovaide court, avec un col 3} fois aussi long que lui et terminé par trois longues soies;
verticilles de soies trois fois aussi longs que les articles, sauf au 5°, ou il dépasse a
peine 1'extrémité du col ; le 2° article porte deux verticilles de soies ; appendices subuli-
formes, hyalins, dépassant un peu la base de I'article suivant, situés au nombre de deux
sur les articles 2 4 5. Ailes hyalines, avec une large bande transversale enfumée et
irrisée, qui occupe la moitié basale de 1'aile, sauf 1'extréme base ; surface ponctuée
parsemee de soies plus longues ; sous-costale, radius et cubitus armés de soies; ex-
trémité du radius situee 1}r¢5q1§*is—;‘t—vis de 1'extrémité du rameau supérieur de la
posticale ; 2° nervure non indidWee, cubitus légérement arr\?ué_. paralléle au bord,
aboutissant 4 la pointe de l'aile ; discoidale un peu arquée pargen bas, a partir de la
transversale qui est oblique ; bifurcation de la posticale située 4 peine en arriére de la
transversale ; rameau supérieur continuant la direction de la tige, a peine arqué, son
extrémité un peu plus proche de la discoidale que du rameau inférieur, qui est oblique.
Quatre tibias postérieurs terminés pamun anneau brun et dentelé ; métatarse antérieur
égal au fémur, deux fois aussi long que le tibia, égal aux articles 2 et 3 réunis; 4° article
double du 5, qui est 4 fois aussi long que gros ; empodium filiforme, un peu plus court
que les crochets, a deux rangées de poils sur le dessous ; pulvilles n’atteignant pas le
milieu des crochets. Abdomen pas plus long que le reste du corps, un peu comprimé,
graduellement aminci aux deux bouts; lamelles un peu plus longues que larges.
Taille 1'5 mm.

Calcutta, en janvier, février, juillet et aout (N. Annandale).

, : . :
20. Chironomus (Prochivonomus) fimbriatus, sp. nov.

2. D'un blanc jaunitre ou verditre ; palpes et antennes d'un brun noir, scape,
col des articles suivants, balanciers, tous les tarses, et tibias antérieurs sauf un large
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anneau brun prés de leur base, blancs ; milien des fémurs et moiti¢ proximale des 4
tibias postérieurs brundfres ; mesonotum avec 4 taches brunes allongées, les deux ex-
ternes occupent la moiti¢ postérieure en forme de bandes étroites, les deux internes sont
en ovale allongée, un peu divergentes en arriére, situées de chaque cdité de la ligne médi-
ane aprés le quart antérieur ; metanotum brun, sauf une ligne longitudinale jaune ; tiers
médian de I’abdomen brunitre. Palpes au moins aussi longs que les antennes, aarticles
cylindriques. Antennes de 5 articles; le 2 presque deux fois aussi long que gros,
rétréci au milieu, sans col ; 3-5 en ellipse raccourcie, avee un col aussi long que la nodo-
sité, au 5 article, ce col est subeylindrique, plus long que lanodosité, terminé par deux
verticilles deux fois aussi longs que les articles. Ailes

longues soles divergentes ;
glabres, finement pointillées, blanches, avee une bande transversale enfumée et irrisée,
qui a comme limite proximale 1'origine du cubitus et la bifurcation de la posticale, et
comme limite distale I'extrémité du radius et du rameau inférieur de la posticale ; au
bord inférieur de I'aile cette bande s’avance proximalement, entre la posticale et le bord
jusqu'au milieu du pétiole de la posticale, cette partie enclave une petite tache blanche ;
en outre, tout 1'espace compris entre la costale et la partie proximale de la discoidale est
enfumé ; bord postérieur élégamment cilié, ces cils plus longs que d’ordinaire, de forme
lancéolée ; auxiliaire dépassant de beaucoup la transversale ; extrémité du radius un
peu plus rapprochée de la pointe alaire que le rameau supérieur dela posticale ; 2° longi-
tudinale trés prés du radius ; cubitus droit, aboutissant a la pointe ou presque a la
pointe de 1'aile, non dépassé par la costale ; transversale oblique ; bifurcation de la
posticale située sous la transversale ; base de 1'aile avec un lobe presque rectangulaire,
comme chez tous les congénéres décrits ici. Métatarse antérieur de moiti¢ plus long
que le tibia; 5° article entre 5-6 fois aussi long que gros; empodium filiforme,
atteignant les deux tiers des crochets; pulvilles larges et atteignant la moitie des
crochets ; fémurs et tibias des 4 pattes postérieures\wec des poils deux fois aussi longs
que leur épaisseur. Tdille 3 mm.
Charbani, Nepal, g1 novembre.

2¢ Genre, Tanvrarsus, V. d. Wulp.

Quatre tibias postérieurs terminés par un anneau dentelé et interrompu ; métatarse
antérieur plus long que le tibia ; ailes poilues ou parsemées de soies, ordinairement
non lobées a leur base ; cubitus formant ordinairement une ligne droite avec la partie
proximale de la discoidale.

1. Pulvilles nuls Y i o 12
Pulvilles distinets, plus courts que l'em- :
podium (sous-genre Micropsectra) 5. T. (M.) indicus, sp. nov.
2. Meétatarse intermédiaire renflé en massue et
un peu incurvé ; d'un jaune brunatre .. 1. T.clavatitarsis, sp. nov.

Métatarse intermédiaire cylindrique, non renflé 3.
3. Ailes non lobées, mais graduellement rétré-
cies a la base i 4 e
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Ailes lobées @ la base, le bord postérieur
formant un angle obtus 4 la base T dreviveniris, sp. nov.
I'. setosipennis, sp. nov.

Surface alaire poilue ‘e .. 4. T. pilosipennis, sp. nov.

3+
4. Surface alaire parsemée de soies 2

1. Danviarsus clavatitarsis, sp. nov.
(PL, 1x, fig. 5, deux premiers articles des tarses intermédiaires.)

9. D’'un jaune brunitre, thorax d'un brun clair. Yeux glabres, distants supé-
ricurement, ol ils n'ont que le tiers de la largeur de la base. Palpes a article 4° aussi
long que les deux précédents réunis, ceux-ci trois fois aussi longs que gros. Antennes
composées de cing articles, dont le 2° est rétréci au milien et porte deux verticilles ;
3¢ et 4 deux fois aussi longs que gros au milieu, aminecis aux deux bouts ; 5° mince,
subevlindrique, un pen renflé sous le milieu, presque aussi long que les trois précédents
réunis, avee une longue soie au renflement et une prés de Iextrémité; articles 3 et 4 avee
un verticille de soies deux a trois fois aussi longues que 'article ; appendices sensoriels
des articles 2-4 subuliformes. Ailes non lobées mais graduellement rétrécies a la base,
hvalines, ponctuées, parsemeées de poils ; nervure auxiliaire atteignant le bord ot elle
est ¢galement distante de l'extrémité du radius et de la base du cubitus ; 2° nervure
indistincte ; cubitus formant une ligne droite avec la base de la discoidale, son extrémité
beaucoup plus rapprochée du sommet alaire que celle du rameau supérieur de la fourche,
mais plus éloignée que celle de la discoidale ; celle-ci arquée a 1’ origine du cubitus et
formant un angle avec sa partie basale, aboutissant un peu en-dessous du sommet
alaire ; bifurcation de la fourche située en-dessous de la nervure transversale qui est
réduite 4 un point. Tibias antérieurs sans anneau dentelé ; tarses antérieurs et posté-
rieur brisés ; les quatre autres tib’m'minéﬁ par un anneau dentele, noir et incomplet ;
métatarse intermédiaire renflé er™Massue et un peu incurvé (]J’i?\', fig. 5)
dessous, outre les poils, de minimes soies courbées en crochet, 2* grticle n'atteignant pas
la moitié du métatarse, les deux derniers égaux, trois fois aussi longs que gros ; empo-
dium filiforme, cilié sur le dessous ; pulvilles nuls. Abdomen guére plus long que la
téte et le thorax réunis, faiblement aminci aux deux bouts. Taille 1-8-2 mm.

Calcutta, juillet. “

muni sur le

i

2. Tanylarsus sefosipennis, sp. nov.

4. Jaunatre ; tache ou anneau aprés le premier et le deuxiéme tiersdel’abdomen,
tache sur les arceaux ventraux et lamelle de la pince, bruns. Yeux glabres, distants au
vertex. Ailes hyalines, ponctuées et parsemées de soies, non lobées i la base ; les grosses
nervures avec des soies; nervure auxiliaire dépassant un peu la transversale : extrémité
du radius située vis-a-vis de I'extrémité du rameau antérieur de la posticale ; cubitus
droit, continuant la direction de la base de la discoidale, aboutissant 4 la pointe alaire
ou & peine avant la pointe ; discoidale failement arquée par en bas 4 partir de la trans-
versale, qui est ponctiforme ; posticale bifu rquee en-dessous de la transversale, rameaux
non arqués, le supérieur continuant la direction de la tige, 'inférieur trés oblique.
Quatre tibias postérieurs terminés par un anneau dentelé brun, grand éperon arqué



1910. | J. J. KigrrER : Llude sur les Chironomides. 241

faiblement, non dentelé ; poils des pattes 2 & 3 fois aussi longs que leur épaisseur; tarses
antérieurs brisés ; aux pestérieurs, le métatarse est double du 2° article, qui est & peine
plus long que le 3° ; 4° d un tiers plus court que le 3, double du 5°, qui est trois fois aussi
long que gros ; empodium aussi long que les crochets, filiforme, avee deux rangées de
poils sur le dessous. Abdomen deux fois et demie aussi long que le reste du corps,
cylindrique, gréle, a segments allongés ; lamelle supéricure de la pince triangulaire,
dépassant les articles basaux ; articles terminaux plus longs que les basaux, laneéolés,
trés longuement poilus en dehors, avee 4 longues soies en dedans, dans la moitié termi-
nale ; lamelles intermédiaires petites, subfiliformes, arquées et glabres: lamelles
inférieures ne dépassant pas le tiers basal des articles terminaux, obtus, avec des poils
recourbes.  Taille 32 mm.

Calcutta, juillet 1go7 (Annandale).

3. Tanytarsus breviveniris, sp. nov.

¢. D'un brun clair ; pattes d’un blanc brunatre. Yeux glabres, réniformes,
distants au vertex. Articles des palpes evlindriques; le 1" deux fois aussi long que gros ;
2" et 3 egaux, quatre fois aussi longs que gros; 4° égal aux deux précédents réunis,

mais plus mince. Antennes de 3 articles ; 2° article subeylindrique, rétréci au milieu;
3" et 4° subfusiformes, 2 a 3 fois aussi longs que gros ; 5° deux fois aussi long que le 4,
subcylindrique, un peu épaissi au-dessus de la base ; article 2° avec deux verticilles
de soies, les suivants avec un verticille ; soies trois fois aussi longues que 'article.  Ailes
velues, bord postérieur en angle obtus a la base ; extrémité du radius située vis-a-vis de
I'extrémité du rameau inférieur de la posticale ; cubitus non dépassé par la nervure
costale, aboutissant assez prés de la pointe alaire ; discoidale arquée par en bas 4 partir

dessous de la pointe alajze, bifurcation de la posticaluée en arriére de la transversale ;

de la transversale qui est oblique et presque pm‘til'r_n'mt, aboutissant a peine en-
rameau superieur de la posticale continuant la direction de la tige, 4 peine arqué ;
I'inférieur oblique, nol arqué. Poils des pattes antérieures deux fois aussi longs que
I’épaisseur des pattes ; les quatre tibias postérieurs terminés par un anneau brun, den-
telé et occupant les deux tiers du pourtour ; métatarse antérieur 24 fois aussi long
que le tibia, égalant les trois articles suivants réunis ; empodium filiforme, un peu plus
court que les crochets, a deux rangées de poils fir le dessous ; pulvilles nuls, Abdo-
men pas plus long que le reste du corps, non rétréci 4 la base ; lamelles lancéolées.
Taille 1°8 mm.
Caleutta, juillet 1607 (Annandale).

4. Tanyiarsus pilosipennis, sp. nov.

?. D'un jaune brunatre ; pattes d'un jaune blanchitre. Ailes graduellement
amincies a la base, ne formant pas d'angle ; nervure transversale non oblique,
continuant la direction du cubitus et de la tige de la discoidale ; sous-costale, radius
et cubitus avec de fortes soies. Tarses antérieurs brisés. Taille 1’5 mm. Pour
tout le reste, semblable au précédent.

Calcutta, juillet 1907 {Annandale).
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5. Lanytarsus (Micropsectra) indicus, sp. nov.

2. D'un brun clair en entier. Pulvilles atteignant la moitié¢ de la longueur des
crochets. Pour tout le reste, semblable & C. sefosi pennis.  Antennes et tarses antérieurs
brisés. Taille 32 mni.

Calcutta, juillet 1907 (N. Annandale),

3" Genre, CONOCLADIUS, gen, nov.

Yeux glabres, distants de toute leur longueur au vertex, suboveidaux ; vertex
s'elevant a partir des veux et s amincissant ;;1‘1uiu+:111;1|14:1|1 en un cone obtus et aussi
long que les yeux. Palpes composés de 4 articles. Antennes de 14 articles, a poils
divariqués.  Ailes ponctuées, graduellemment amincies a la base comme chez Tanyvlarsus ;

]

nervation comme chez Tanyfarsus. Tibia antérieur un peu plus long que le métatarse,
tibias postérieurs seuls munis d'un peigne composé de spinules fines et libres jusqu'a
leur base ; crochets tarsaux simples ; empodium et pulvilles nuls. Ce genre appartient
au groupe Orthocladius.
Conecladins flavus, sp. nov.
(Pl. xi, fig. 15, téte ; fig. 13, moitié de Ia pince anale.)

4

¢ . D'un jaune clair ; antennes, sternum, taches sur les pleures, deux taches du
scutellum, et trois bandes du mesonotum bruns. Premier article des palpes guére
plus long que gros ; 2° et 3" égaux, trois fois aussi longs que gros ; 4" a4 peine plus long
que le 37, Article 2° des antennes un peu plus long que le 3°, qui est a peine plus long
que gros; 4-I3 presque deux fois aussi longs que gros ; 14° aussi long que les articles 2-13
reunis. Ailes hyalines ; radius abgtissant vis-a-vis de I’extrémité du rameau inférieur
de la posticale ; 2° nervure nullcfli:iim; deux fois aussi disat'ﬂn‘ de la pointe alaire que
la discoidale, celle-ci faiblement coutrbée: par en bas 4 sa base ; transversale continuant
la direction du cubitus et de la base de Iy discoidale, bifurcatidh de la posticale située
en arriére de la transversale, les deux rameaux longs, a4 peine arqués, et faiblement diver-
gents. Pattes sans longs poils. "Pince comme dans le groupe Orthocladius ; article
basal avec un lobe court, au milieu du bord ‘interne ; article terminal arqué, trois fois
aussi long que gros, faiblement amifti aux deux bouts, muni 4 son extrémité, d'un
stylet filiforme et trois fois aussi long que gros, Taille 18 mm.
Calcutta. '
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EXPLANATION OF PLATE L

F1c. 1.—Photograph of a female specimen of the typical form of Trygon tmmak which
measured 5 ft. 3 in. across the disk.
2.—Photograph nf a female specimen of 7. warnak wvar. wvariegatus which mea-
sured about 5 ft. across the disk.
3.—Photograph of the type specimen (¢ ) of Trygon favus. This specimen mea-
sured 4 ft. 4 in. across the disk.
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Photo by A.C Chowihany

Figl Trygon uarnak Fig 2 Tuarnak var vanegatus Fig. 3. T favus, sp nov
Bosuruss T4 Dartry
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EXPLANATION OF PLATE IL

1.—Trygon uarnak var. varviegatus (adult female). Scale about e
ta.—Trygon uarnak (young). Scale ;.
2.—Trygon gerrardii (adult female). Scale §.

ot

b e SR

3.—Denticles on upper surface of tail of Trygon microps (nat. size).
3a.—Denticles on centre of back of same species, x 2.

4.—Head of Myliobatis niewhofic var. cornifera (nat. size).
4a.—Denticles on hack gfsame species, much enlarged.
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EXPLANATION OF PLATE IIL

MouTHs oF INDIAN TRYGONIDAE.

L Fic. 1.—Internal view of mouth of Trygon microps (much reduced).

., T. narnak (much reduced).
., Hypolophus sephen (much reduced).

., Trygon kuhlii.
imbricata or walga.

y

5 ]

31

. Urogymnus asperrimus (much reduced).

,, Trygon bleekeri (reduced).
favus (much reduced).
marginatus (nguch reduced),

Y
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MOUTHS OF INDIAN TRYGONIDA

Plate i

Ga. T gerrardi




e EXPLANATION OF PLATE IIIA.
S MouTus axD TEETH OF INDIAN TORPEDINIDAE.
g:_ ' ' [ A the teeth are drawn from preparations HI{JHW
X F16. 1.—Internal view of the mouth of NFME: * 4.
: ,, La.—Teeth of the same, x 75.
., 2.—Internal view of the mouth o reine brunnea, x 4.
T .. 2a.—Teeth of the same, x 75.
.. 3.—Internal view of the mouj# of Narcine mollis, x 6, :
,» ja.—Teeth of the same, > . :
s 4.—Teeth of Torpedo maglorala, =< 20. *
e .. 5.—Mouth of Benthobatis moreshyi, x 8. ‘ . 7
- s 5a.—Teeth of the same, x 75. '
{ , ,,  6.—Mouth of Astrape dipterygia, x 0. . - el

- ,, 0Ga—Teeth of the same, x 75.
ek __* s 7 . —Mouth of Bengalichthys tmpemms, 3 .
?m‘-—’lfeeth of the same, x 757
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MOUTHS &TEETH OF INDIAN TORPEDINJDAE.
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EXPLANATION OF PLATE IV.

1.—Photograph of type specimen (2 ) of

sured 6 ft. 6 in. across the disk.
2.—Photograph of female specimen
3.—Photograph of female specimer
4—Photograph of young specim

paper has been placed b
5.—Photograph of a male s

...z."'n-g-:!i, = 'l_ﬁﬁ.
f Pteroplatea zomura (considerably reduc
of Pt. tentaculata, = ¢. . A piece of white
th the leit tentacle.

imen of Aélobatis flagellum, x ¢. 5.

:




Plate IV

Mem. Inp. Mus. Vo, 1. 1909

Beusose 1A Duerby

to by A C.Cligwdhary.



EXPLANATION OF PLATE
Fi1c. 1.—Photograph of a male specimen of Hypolophus seplien in whicisfhe end of the
tail has been lost (much reduced).
2, 2a.—Photographs of a large female spegs oo Z
the tail had been mutilated (geeed)™ In fig. 2 the bascC e disk
is considerably foreshortened

3.—Ph0tﬂgraph of a female speciffien of Torpedo marmorata from the Orissa st
s 32
4.—Cast of the type specimgl( o) of Pristis annandaler, Chaudhuri, x il“
5.--Phntograph of a malg@becimen of Riamphobatis ancylostomus, x c. -11;

!
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Proto by C.Chowdhary

Figl Tygon sephen (tal abnormal] Fig 2 2a. Urogyinmus asperrimus.  Fig 3. Torpedo marmorats.,
Fig 4 Prnisus pectmatus var annandalel Fig 5. Rhamphobatis aneylostomus

Dhare=te % ey




EXPLANATION OF PLATE VI.

F168. 1—6.—Specimens of Dichelaspis angulata irom the Bay of Bengal-
Figs, 1, Ia, 2.—Form with short, stout scuta, with or witH
with relatively large chitinous points.
3.—Form with a rudimentary carina and with slender s
extremities of which are produced into a fine .
,» 4.—Form without a carina, with the scutum marj
aperture transverse.
5, 5a.—Form with sto

= 7—I0.—Specimens of Dicl

ace of the capitulum.

Dichelaspis geryonophila from the Laccadive Sea (from
Geryon affinis).

. 14, I5.—Specimens of D. geryonophila from Martha's Vineyard, New Jersey.
All these individuals are from one specimen of Geryon guinguedens,
but those represented in fig. 15 are the types of the variety
fissicarina,
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10 x10

1% % 10,

Bxig
VARIATION IN DICHELASPIS

latas F%_:,-.?-m I}, cor: Fagsl]-l&. D ger‘bmnr_-}-':,il.:,.



EXPLANATION OF PLATE VII.

2.—Forms of Dichelaspis tridens.

BIGs. I.
5 3—Dichelaspas bathynomi (typical form).
4 —D. bathynomi var. perfidiosa.
Figfe 5 represents an old and fig. vOung

s—7.—Pacilasma minutiom.

)
individual.
8.—Carina of Pecilasma kempferi subsp. dubia from the Gulf of Manaar.

1, Sp. NOV.
xynaspis celata subsp. indica—

=,

9, 9a.—Heteralepas nicobay,

o
., Io, 1oa, 10b.—Valves
Fig. It’J.—SCthLII‘ﬂHd tergum (external surface).
,, Ioa.—Scutum of another individual (integal surface).
,, Iob.—Carina.
L]
L]



Plate VIL

Mem. Ind Mus Vol 11,1909

h?;*;:;ﬂf fll'lf

1~‘- %i“\"ﬁ;mﬁl {{u'ht_lﬁ% 3 \_
'ﬂ'JmHy / i e

Zx8
POECIL ASMA, DICHELASPIS, HETERALEPAS, and OXYNASPIS.
Pigsl2. D Lridens Figs 3,4.D. bathynomi.  Figs.5.6.7 P.minutum. Fig8F kaempteri(Inaian vace)
Figs 8. 9a H. nicobarica. Figa.m,ma;wb.ﬂ celata (Indian race).




EXPLICATION DE LA PLANCHE VIII.

(Tous les dessins sont exéeutés a Uaide de la caomera lucida, sauf la fig. 6.)

5 L Aile de Culicoides peregrinus, sp. nov,, @
2.—Crochets des tarses postérieurs de Calyplopogon albilarsis . OV, 9,

Aile de Culicoides montivagus, sp. noy

W
. 4.—Alle de Culicoides macrostomea -4
5.—Aile de (Crelicoides |,-"|.-f.'-.'-:.'-", sp
6. —Calyptopogon albitarsis, sp."nov., 9.
; =.—Aile de Culicoides odiosus, sp. nov., 2.
.. 8.—Derniers articles des tgrses postérieurs de Palpomyia (Spharomyias) viridy

ventris, sp. nov., @
).—Alile de Ciulicoidesgholestus, sp. nov., @ .
10.—Aile de l’_'e'n'rfﬂj.l'm;_;r*.' albonolalus, sp. nov.
11.—Aile de Bezzia facialis, sp. nov., ¢ . ‘
12.—Aile de Ceratopogon (Alrichopogon) indianus, sp. nov., g .
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EXPLICATION DE LA PLANCHIE IX.
(Touies les figures sont faites d la camera lucida.)

1.—Parties huccales de Culicoides oxystoma, sp. nov., ¢ .

2.—Pince anale de Culicoides guadrilobatus, sp. nov, g .

3.—Parties buccales de Ceratopogon Hn'{f{‘f'(,i'.i".lrl'_l'ur‘.'r.lHS}J. nov., d .

4.—Articles antennaires g-12 de Culicoides guadrilobatus, sp. nov., ¢ .

5.—Deux premiers articles des tarses intermédiaires de Tanylarsus clavatilarsis
Sp. nov., % .

0.—Peigne du tibia postérieur de Isoplastus annandaler, sp. nov., 4 .

7.—Article terminal du tarse antérieur de Isoplastus annandalet, sp. nov., & .

8.—Six derniers articles qutennaires de Ceralopogon macrorhynchus, sp. nov., o .

g.—Isoplastus annandalet, sp. nov., a . ‘
10.—Anneau dentelé du tibia postérieur de Chironomus ®nnandalet, sp. nov., 9 .
11.—Dernier article du tarse antérieur de Chivonomus annandalet, sp. nov., 2 .

!
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EXPLICATION DE LA PLANCHE X,

(Toutes les figures sont faites d la camera lucida.)

Fic.. I -Aile de ( ilicotdes .ﬁ'c'.-':";¢£'1 5p. NOV.
2. —Cing derniers articles de 1’antenne du mile du méme msecte.

3.—Partie de la pince de Culicoides schiger, sp. N&g.

., 4.—Deux derniers articles des tarses antérieurs de Palpomyia [filicornis,
Sp. nov., 2.

. 5.—Aile du méme insecte.

6. —Crochets tarsaux des quatre pattes postérieures du méme insecte.

- —Portion du métatarse postérieur avec les soies bulbeuses du méme insecte.  ®
8. _Bouche et palpe de Culicoides quadrilobatus, sp. nov., 2 . |
. 0

1. —Téte et antenne d}f-’u.f';bfu:rt'i.r filicornis, sp. novy, 9 .
10.—Peigne de 'extrémité du tibia de Calicordes rg-'.-'r.-“'i'.lf'r‘-h:n"f:a', Sp. Nov.
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EXPLICATION DE LA PLANCHIE XI.

(Toudes les figures sont faites & la camera lecida. ] R s

1.—Deux derniers articles des tarses postérieurs de Palpomyia (Spheromyias) .
Insighata, Sp. nov., ¥ .
5 Denx derniers segments abdominaux et pince de Chironomus canptogaser,
sp. nov., vus de cote, -t
3—Antenne de Culicoides opacus, sp. nov., 9.
__Deux derniers articles antennaires de Chironomus fasciatipennis, sp. nov., ¥ .
—_Trois derniers articles des tarses postérieurs de Pafponyia {Spleeromyias)
bimacula, sp. nov., . »
6.—Aile de Procladins fi :rnwgmm.ﬂ: Sp. NOV.
-.—Aile de Palpomyia {Spharomyias) bimacnda, sp. nov., ¢ .
8.—Aile de Palpomyia pulchripes, sp. nov,, ¥ .
g.—Crochets dea tarses antérieurs de [ ’u!ﬁrmwm (Spharomyias) filitarsis, o
Sp. Nnov.,
10.—Aile de € rmmﬁngohdm'pr’m.ls, sp. nov., .
11.—Partie de la pince anale de Clirononties fm:gf:mhdl, Sp. nov. . y
12.—Aile de Ceralopogon anrontlens, sp. nov., = .
13 —Pince anale de Conacladius flavis, sp. nov, <. .
14.—Parties buccales et bord antérienr des yeux de Cﬂirmuié:s ﬂmt:mﬂnm;t,.
sp. nov., 2.
5,—Tﬂte de Conocladius ﬂ'amm sp. nov., vue de devant.
L@ﬁ—-ﬁtﬂt‘hﬁﬁ des tarses antérieurs de Palpomvia interribta, sp. nov., i

un-r-
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ILLUSTRATIONS
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ROYAL INDIAN MARINE SURVEY SHIP

ENV.ESTIGATOR

UNDER THE COMMAND OF

COMMANDER W. G. BEAUCHAMP, R.I.M.

FISHES—Pt. X, Pls. XLIV—L.
v

UNDER THE DIRECTION OF

THE SUPERINTENDENT, INDIAN MUSEUM,

AND OF

THE SURGEON NATURALIST, INDIAN MARINE SURVEY.

{Aublishen by Permission of Captain Ealter Tumanen, B, 7.,
Birertor of the Yopal Fobvian {Warinc.

x CALCUTTA
SUPERINTENDENT GOVERNMENT PRINTING, INDIA

1909

Sold by the Superintendent of the Indian Museum.

\




By an arrangement with the Director, Royal Indian Marine, the
Tllustrations of the Zoology of the R. 1.3/, S. Ship * [uvestigator” will
henceforth be issued with the Memoirs of the Indian Museum.

a2

N. ANNANDALE,

June, 23rd, 1909. hSz:;}erf'ufendenf, Indian Musewn,
Nat. Hist. Section.

.
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EXPLANATION OF PLATE XLIV.

Fics. 1, 1a. Platytroctegen niteus, sp nov,

Alepoceplialus longiceps, sp oV
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A0OLOGY OF THE R. I M, 8. INVESTIGATOR.

Fizies: Priave XLIV.
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EXPLANATION OF PLATE

Fics. 1, 1a. Malthopsis triangularis, sp. nov.
FiG. 2. " Dibranchus nudiventer, sp. nov.

. 3 Liparoides beauchampi, sp. nov.

. 4. Melanoceetus, sp.
FiGs. 5, 5a. Lophius trivadiatus, Sp. nov.
Fic. 6. Chaunax apus, sp. nov.

W 7. LophoaR{us indicus, sp nov.

., 8. Notacanthus indicus, Sp. nov.

XLV.




ZOOLOGY OF THE R. 1. M. 8. INVESTIGATOR, s Pt 10

fix1s,




4 o U = e A

o el ...... .... & . i 2 » g 11 ... 4 |I1.1W4.-....’.. At 1.-..| (N ol

b i3 e

=
=3
o
(]
=
-
el
o
i
o
.of
@]
i
~
=)
Z
N
|
a,
>4
(=

Raia andamanica, Sp. nov.

Fics. 1, 1a. Narcine mollis, Lloyd

Fic. 2.
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Fics. 7, 7a. Samaris inornata, sp. nov.

aEma—

EXPLANATION OF PLATE XLVIL

Ld
Synephobranchus pinnatus, Gunther, var. brevidorsalis, nov.

Gyminapisius ajfinis, sp. nov.
Minous longipinuis, sp. nov.

M ulichthys squanticeps, sp. nov.
Syragigs splendens, sp. nov.
Psenes nigvescens, sp. nov.

i
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EXPLANATION OF PLATE XLVIIL
e Figures of dorsal and ventral surface of specimens of Maltlwpsis Yy %
- of communities A and B:i— ]

& BJ ﬁg‘ 4=t}’l}ﬂ Vs ﬁgS. 1-3, 5"}'=t}7PE W, E L 1
[N '*.".q

. g : -Gmrup A, ﬁgs. I, 2=tvpe v; ﬁgs 3, 5=type w; ﬁg, 4=t§rpe X, - . ‘
i
hI
1
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EXPLANATION OF PLATE XITX,

Figures of dorsal and ventral surface of specimens of Malthopsis
of communities C and D:—

Group C, fig. 1=typevV; fig. 3=type w; figs. 2, 4=1type Y.
D, figs. 1, 3, 4=type w; figs. 2, 5=type 2.
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EXPLANATION OF PLATE L.

Right postero-lateral spine of each of the specimens of Maltkopsts
shown on plates xlviii and xlix, X 25: 1 =antro-superior spinelet ; 2=
postero-superior spinelet. Drawn with the camera lucida.

“
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