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1. Ixrrnopucrony REMARKS,

During the last decade the Collembola have attrncted o con-
siderable amount of attention both from morphologists nnd
systematists. Collections of these primitive insects huve boen
studied from various vegions of the world. Hitherto, however,
T am not aware that any species of the Order have been kuown
and recorded from the Indian Empire. The present papor is
intended as a small contribution towards a knowledge of the
Collembola. of that extensive region.

I am indebted to Dr., N, Annandale for handing over te mae
for examination the specimens contained in the eolleetions of tho
Indian Museum, and to My, B, B, Green for forwarding me two
species from Ceylon. In addition to the species received from the
above two sources, I have myself collected a number of examples
in several pavts of India, from Allahabad in the * plains ™ up to
an altitude exceeding 12,000 feet in the Himalayas. The nrea
thus worked over lies within two zoo-geographical regions, The
collecting, however, has only been done during casual intervils,
and generally when I was occupied in searching for other forms
of animal life. T wish to acknowledge the facilities for consulting
entomological literature that were afforded me by the lihrm'i(;:
attached to the Indian Museum, Caleutta, and the Agricultural
Research Institute, Pusa. '

Altogether 571 specimens of Collembola have been axnminad
and from among these, 4 genera and 27 species are described ns
new, and 3 species were already known.

#* Comnmnieated by A B, Bwrenuy, MAL, LS, WAN,
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A.—Palparctic Species.

L ntomobrya crassa, sp. n.
Isotoma siva, sp. n. '
Tomocerus vulgaris Tullb,
Ninella montana, sp, n.
Seira frigida, sp. n,

B.—0Oriental Species,

Nenglla obscura, sp. n.
Aehoretes armatis Nicolet,
lserdachorictes anomalus, sp. .
Neanure corallina, sp, n
N dntermedia, sp. n,

N pudibundea, sp. n.
Isotoma vigropunctate, sp. n.
Heteromauricus cercifer, gen. et sp. n.
Lsotomuris polusiris Mill.

Lepidoeyitus robustus, sp. n.

fintomobrya kaliy sp. n.,

L5, Badi var. lidea, nov.

Seires hralane, sp. n,

Dsedostra indra, sp. n.

Dicranacentroides fusciculatns, gen. et sp. n.
Cronastocephalics montanus, sp. n.

(! bnediens, sp.n.

Leagonelle birneri, sp. n.

L, travancorice, sp. n.

DL graellis, sp. 1,

I, phanolepis, sp, .

2 dasignds, sp.n,

Jibinnerus pallidus, gen. et sp. n.
Chyphodervs simulans, sp. n.
Dseudocyphoderus annandalei, gen, eb sp. n,
swinthurides appendiculatus, sp. n.

-

Tho fact that so large a proportion of the species are new is
senveely remarkable, owing to the great diversities of climate and
seil found in the vavious areas from which the specimens were
obtained ; wide texi-fig. 14, p. 82,

Tho limits of the northern boundary of the Oriental zoo-geo-
graphieal region sve difficult to define owing to the fact that
members of the Oriental fauna penetrate, in places, for long dis-
tanees up into the hot confined valleys of the Himalayas ; while, .
on the other hand, the Palanyetic fauna descends the southern,
slopes of that range to within the limits of forest growth. Aa
Blanford * remavks, above the lmit of forests the fauna is purely
Paliearetic, all the Oriental types having disappeared. The forest

¥ Thy Disteibution of Vertobvate Animals in Indis, Ceylon, and Burma.”
Phil. "Prans. Ruy. Soe. vol, 184, 1001; p. 847, R

Proc. Zoon, Sve.—1912, No, VI, 8
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limits in the B. Himalayas may extend up to an elevation of
14,000 feet, while in the W. Himalayas it attains in places an
altitude no higher than 9000 feet.

Text-fig. 14.
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Map showing the lacalities from which the Collemibola froented in this paper were
obtained, Mountains are represented by the dotted lines, The thick line
represents the boundary between the Oriental and Palienretic vegions according
te Blanford (Phil. Trans. Roy. Soc. 13, vol. 104, 1901).

The Paleearctic Collemhola considered in the present paper were
all obtained from around Badrinath, and the countaiy north of that
locality, in British Garhwal. They were met with at elevations
varying from 10,200 feet to over 12,000 feet, and at a minimom:
elevation of 500 feet above the Hmits of forests. None of the
species obtained from this area were found in the Oriontal region,
either among the lower slopes of the Himalayas or from ¢ tropieal
Indin.” These Paleearctic forns are all referable to well-kmown
genera.

Among the Oriental Collembola it has been found necessary to
create four new genera, i.e.: Heleromuricus, Icranoceniroidss,
Idiomerus, and Psevdocyphoderus. The remaining species belong
to genera whose range extends into at least one other zoo-
‘geographical region,

“Among the new forms described the most remarkalble is Hetero-
muricus cercifer, gen. et sp.n. It is unique ammmong Collembola in

»
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possessing a median cercus to the fifth segment of the abdomen.
A new sub-family —the Heberomurieina—has been created for its
reception. A second new genus, Pseudocyphoderus, with a single
species, occurs in nests of Lermites near Lake Chilka.

In no instance has a new genus been ecreatied unless I had ab
my disposal at least five specimens, and many of the new species
have only been founded aftor an examination of a series of twenty
or more examples. At least nine apparently new species, and
two new genera, have been left undescribed owingto there being,
in these particular instances, only one or at the most two speci-
mens of each at my disposal. A few years’ experience with the
Collembola is sufficient to teach that, apart from colonr and size,
such sbructural features as the number of teeth to the claws of the
feet, and the relative lengths of the antennal joints, frequently
cannot be relied upon for specific purposes, unless several spe-
cimens are abt hand for comparison.

Unless definitely stated otherwise, the deseriptions have been
drawn up from specimens preserved in alecoliol. In this connection,
itis important to take into account the fact that a variable amount
of contraction of parts frequently takes place. The relative
lengths of the trunk segments, and the joints of the antenns, are
difficalt to represent with complete numerical correctness, owing
to the contraction (or telescoping) that takes place in many in-
stances from this cause. However, in almost every instance the
nwnerical ratios given in this paper have only been arrived at
afterr having made a series of measurements on several specimens.
These measurements were obtained by the aid of a Leitz drawing
apparatus and a Zeiss micrometer. In all cases the measurement
of the relative lengths of the trunk segments has been taken
along the mid-dorsal line of the body.

As regards the terminology employed, I have in every instance
used the word body to denote the whole insect, excluding, of course,
the appendages, and the word #runk to mean the thorax and
abdomen. As regards the configuration of the furcule, I have
deseribed that organ in the extended attitude, projecting back-
wards. The terms dorsel and venirel and anterior and posterior
are used with reference o the organ in that position. The
use of these terms in this connection has been made solely for
purposes of description, without any reference to their being of
morphological value. )

The measurements of the length of the different species refer
to the body only, and do mot include either the antenns or
furcula. ‘ ‘ .

Owing to the fact that it has not been possible in India to
consult certain Papers of the earlier zoological literature, a few
of the references to the original descriptions of genera and species’
have been quoted on the authority of. Tullberg’s ¢ Sveriges
Podurider® ; these are denoted thust. . .

The majority of the specimens are to be found i the collection

of the Indian Museum, Caleutta, and the reference numbers to.
' ) 6*
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that collection are quoted in each case. Wherever material has
allowed, a series of co-types has also been deposited in the
Natural History Department of the Dritish Museum, South
Kensington. Such species are indicated thus*.

1L, DESCRIPTION OF THE SPECIES.

Sub-order ARTHROPLTBONA Bowwn,
Tam, Popunrinae Lbk.
Sub-fam. HyvooastTruninag Birn,

Genus XurvLna Tullb,

t Xenylla Tullberg, © Om Skand. Podwrider af underfam,
Lipurine,” Akad. Afh. Upsala, 1868, p. 11,

*XENYLLA OBSCURA, sp. 0. (PL VI, figs. 5-0.)

Dentes furculce cum nacerontbis tibice  longiladone guales,
Spinee anales parves, arcuatew, papillis crassis affivwe. Pl clavatd
in Lihiis nulll.,  Long. "75 man.

Head.—The eyes ns in other species of the genus,

Legs.—The elaws of the feot all similar, unmmed,  Near the
apex of each tibia is a slender tapering setn (fig. 9); lenend lairs
absent,

Furcwla. —The dens and muero together oqgqual to the tibin in
length——a little longer than the manuabvivan,  The newerones not
fused with the dentes, slender, aud very slightly eurved at their
apices (figs. b & 7). '

- Hamule.— A little shorter than the dens; the rami tri-dentate,
the innermost tooth the largest (fig. B).

Anal Spines.-—Small and stout, curved. The papille from
which they arise small and short (fig. §).

Coloration—Leanden purple with o numbor of small hirvegulnr
yellowish markings on the dorsal aspect of the hewd and trunk,
The legs, furcula, and ventral aspect of the body pale, almost
white. The eyes on a black pateh on each side of the hend.

Length 75--1 mm. ; average length ‘75 mm.

. Tighteen specimens from Simla, altitude eiree 7000 fb., where
they were found floating in large numbers on thoe surface of Pools
of a stream (V. dnnandale, May 11th, 1908).

- Noé—fagf—) Indian Musenm Coll.

* This species is a little smaller than most species of the genus.
Tt vesembles Xenylle humicola (O. Fabr.) Tullb. in huvine the
muero free and not fused up with the dens, though the sepztgmi;i(m
in X. hwmicole is rather more marked when viewed from the
dorsal aspect than in the present species. Frow V. hwwmicols it v-
further distinguished—(«) Ly the absence of tenent haivs From.
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the extremity of the tibia; (&) in the combined length of the dens
and muero not exceeding that of the tibin; and (¢) in the anal
spines being larger and more strongly curved. X. grisew Axels.
and X, maritime Tullb. differ from X obscura in having the
mucro and dens fused together, and in the anal papille being
larger. X, brevicwwda Tullb. and X. nitide Tullb. ave both
easily separable from the present species on account of their
having a much smaller furcula.

Sub-fam. Acaorurnix.e Borm.
Genus ACHORIITES Templ.

Ackoruies Templeton, *'Thys. Hib.,” Trans. Ent. Soc. Lond.
vol. 1. 1835, p. 96 (ad partem).

dehorutes Sehiott, ¢ Zur Hyst., und Yevbreit. Pal. Collem.,”
Kongl. Sveusk. Vet.-Akad. Handl. 1893, vol. xxv. p. 80.

ACHORUTES ARMATUS Nicolet.

Syn. 1842, Podura armata Nicolek, Rech. pour servir 4 hist.
des Podar. p. 57, pl. v. fig. 6.

T 1847, dchorutes armaius Nieolet, Bssai s. classif. de lordre
ados Thys. p. 378, :

One handred and forty specimens, Peradeniya, Ceylon (Z. Z.
freen, 1905).

I have compared tlhese specimens with IHuropsan examples of
Aehovruies avrmedas and find that they agree in all details of
structure. In a letter dated Nov. 2Znd, 1907, M. I, E. Green
vemarks that ¢ this little species appears occasionally in vast
nwmbers on the silt left in ditches after rains. It could then be
collected by the bucketful. It has a peculiarly unpleasant
adour of its own, which it has communicated to the spivit in which
i, has been preserved.” ,

It has been previously recorded from the Oriental region by
Oudemans ¥ from Sumnatra.

Sub-fam. NEaNvurmxa Birn.
CGrenus NEANURA Macgilliviay.

¥ dnrowre Gervais, Une quinz. despeces des Ins. Apt,, 1842,

1. 45,
' + Anwre Nicolet, Bssai s. classif. de Pordre des Thys., 1847,
. 3886.

Neanwre Macgilliveay, “ A Cat. Thys. N. America,” Can.
Ent. xxiii. 1891, p. 267. |
* NEANURA CORALLINA, sp. n. (Pl VIL. figs. 23-26.)

Latera corporis parvis tuberibus instructe.  Unguwiculus inermas,

+ Apterygota des Dudischen Avels, in Max Weher's ¢ Zool. Ergehnisse einer Roise
in Niederl-Ostind.” Hit. 1. p. 8. . . _
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Organa postaniennalic desund. Ocelli in utroque latere capitis 2.
Color coralium. Long. 2-2°3 mm.

Head.—Broader than long, somewhat triangular in form
(fig. 23). The eyes two in number on either side, situated at the
base of a rounded dovsal tubercle which is surmounted by a
eentral seba (fig. 25). LDost-antennal organs wanbing.

Antennc.— Approximately equal in length to the hend; the
joints related to one another in length as 8:11:7 : 9. The
arbiculation between the third and fourth joints imperfectly
developed, and only visible en the ventral aspect. A small
trilobed sense-organ at the apex of the terminal joint (fig. 24).

Trunk.—The segments mutunlly related in length as 6 : 8:
9:8:8:8:8:6:4. The three thoracic segments each provided
with a pair of small, dorso-lateral hemispherieal protuberances,
surmounted by setee. The fivst three abdominal segments have
each a similar pair of protuberances, together with a larger pro-
tuberance placed externally to the latter (fg. 23). The lateral
margins of the fourth abdominal segment produced into n series
of three such protuberances; the fifth and sixth abdominal
segments each with a pair of similar bodies, only larger and
dorso-lateral in position. The cuticle investing the body and
appendages ornamented with minute closely-set tubercles (fig. 25).

Legs.—Short and stout, sub-equal in size; the hiud pair of
tibime as long as the femorn, tho tibiwe of the first and second
pairs of legs shorter than the femora (fig. 26). The clurws nlike,
large and stout, slightly curved and minutely tuberculated ;
teeth wanting. ‘

Coloration.—Bright coral-red when alive (G(reen), but thoe
pigment is completely soluble in alcobol, giving the latter a
pinkish-orange colour.

Length 2—-2+3 mm. )

Fifty-two examples from Peradeniya, Ceylon, 1500 ft,, where
it is common under stones, logs of wood, and dead lenves (/. .
Green).

No. %g—ig Indian Museum Coll.

The relative lengths of the joints of the antennw and legs
exhibit eonsiderable diversity in alecohol specimens owing to the
variable amount of contraction nudergone.

NEANURA PUDIBUNDA, sp. n. (Pl VI fige. 10-12)

Organum postantennale ellipticwm, tnchoatum.  Ocelli i1 wlrogue
fatere capitis 3. - Unguiculus superior uno dente armatus, tnferior
tnchoatus.  Clolor coccineus.  Long. 1'5-2-25 mm. ‘

Head.—Somewhat broader than long, triangular, 1iyes
spherical, three on each side. 'The post-antennal argans 1udi-
mentary and appear to be represented by a pateh of maodified
cuticle close to the ounter side of each group of eyes (fig, 10).

Antenne~—In length very nearly equal to the hend; the
articulation between the third and fourth joints imperfectly
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‘developed, and only noticeable on the vential aspeet. The second
joint the longest; the fourth joint with a small trilobed apical
sense-organ (fig. 10). :

Prunk.—The segmenis velated to one another in length as
4:7:7:8:6:6:6:7:06,and provided with lateral tufts of
long setee. The postero-lateral margins of the ffth abdominal
segment produced into a setigerous protuberance on either side;
the sixth abdominal segment with a pair of such protuberances
on each side (fig. 12). :

- Legs.—Bhort and subequal. The superior claw provided
‘with a4 single tooth on the inner margin near the bhase. The
inferior claw probably represented in a vestigial condition by a
small basal process (fig. 11}

Coloration.—Scarlet when alive (dnnandale); specimens in
alcohol arve white.

Length 1-5-2°25 vom.

Eight specimens taken on bats’-dung in total darkness in the

Khayon Caves, near Moulmein, Lower Burma (V. dunandale,
"March 7th, 1908).

No. 4"}125’ Indian Museuwm Uoll.

Dr. Annandale informs me that the Khayon Caves are of no
agreat extent, though their inner parts are quite dark. Theve are
no features about Newnurae pudibunde that point to its being a
true cave form, and most probably it is only a recent migrant
“thither,

*;N BANTURA INTERMEDIA, sp. u., {(PL VI figs. 13, 14; PL V1L
fig. 20.) _

T'ubsra corporis desunt. Unguiculus inermas. Organag post-
antennalia nulla. Ocelll in uirogue latere capitis 2. Color coralium,
Long. 2 mar.

This species differs from Neanura coralline, sp. n. in the absence
of dorso-lateral protuberances from the body, and in possessing
longer setw to the antennse. . From Negnwra pudibunde, sp. n. it
differs in the number of the eyes and in the absence of the tooth
from. the inner margin of each of the claws of the feet (fig. 14).

Tt resembles Neanura corallineg very closely in the important
structural features of the claws of the feet, the number of the
eyes, and the absence of post-antennal organs. It resembles
Newnura pudibunde in possessing two pairs of terminal setigerous
protuberances to the abdomen, in the absence of the dorso-lateral
protuberances from the abdomen, in the length and general
disposition of the setze on the antenne (fig. 1.3),. and in the
general form of the body. It is thus intermediate in its characters
bebween the two preceding species of the genus, though it differs
from hoth in the above mentioned features. )

Colowr.—Coral-red ; in alcohol specimens (uite white.

Length 2 mm. o L

Tleven specimens from near Bhowali, Naini Tal District, 1n
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the Himalayan foot hills of Kumaon, eiree 5000 f. 1t 18 very
local, and ocenrs under damp loose bark and in deenying stems ot

LBuphorbia (4. D. mans, July 1909).
No. ‘-1'?2? Indian Museum Coll,

A Key to the three Species of the Genus Newrnrre.

. A. Ocelli two on each side of the head. No post-antennal orgaus.

1. Body without dorso-latersl protuborances ......ooiivenns N dnbermeodia,
2. Dorso-lateral protuberances present ..o i N, eoralling.
B. Ocelli three on ench side of the head, Post-antennal organs
PICEEIIE .. evvse e vineessinnes oeesesansaneraers cvaaensensasenasnsennns ¥ prdibunda.

Oudemans ™ has descerihed o single species of this genus (V.

R L * - - a a s N i . . "
fortis) from the Oriental region, where it oceurs in Java, Sumabra,
and Saleyer, )

Genus Parvupacuorures Tallb.

Pseuwidachorutes Tullberg, ¢ Fovt, dfver Hv. Podurider,” Ofvers.
Kongl, Vet.-Akad. Forhandl. xxvii. 1871, p. 154,

Pseudachorutes Birner, ¢ Das System der Collembolen,” Mitt.
Naturhist. Mus. Hamburg, xxiii. 1906, p. 164 (= ¢ Gratho-
cephalis Macg.).

PREUDACHORUTES ANOMALUS, sp. n. (PL VI figs. 14.)

Corpus tubercilatum.  Tunmores wtrivsgue organt post-cntennalis
17, Unguwicwlus inermis.  Pii clovadi in tibids nwalli. daden-
narum  articuius quartus duobus preecedentibus longior.  Lonyg.
1-1-25 wmn.

Head,—The eyes eight in number on each side. lost-
antennal organs oval in form, each with soventeon tubercles
(fig. 2).

Antenne—The joints related in length 40 one another
as 5:6:4:11; the third and fourth joints partially fused
together; a small tri-lobed apical sense-organ, and u seeond seuse-
organ situated a short distance below the apex of the antenna,
Invested with a few shovt slender hairs; the cuticle tubereulntod.

Trunk—Almost entively glabrous, only a few odd scatberved
hairs being present. The cuticle uniforiuly tnbereulnted (fig. 2).
- Lega.—-Short and stont; the cuticle not tubereulnted. A
feow scattered setwe on the femora and basal joints, und a double
circlet of sete near the distal extremity of each tibia. The claws
similar on each pair of legs, large and stout, more than one half
the length of the tibia, unavmed (fig. 8). Zenent hairs absent.

Lurcula.—Short and gtout (fig. 4), not quite reaching up to
_the apex of theabdomen ; the cuticle uniforinly tuberculnted. The
maenubrivm and dentes about equal in length, and ench approxi-
mately two and a half times the length of the muero. Tho muere

i]()llﬁm;umg in Weber's * Zool. Ergeb. einer Reise in Niedovhud,-Ostind,” B, i
1 83,
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{fig. 1) large and blade-like, its surface partially sculptured with
small tubereles similar to those found elsewhere; at its apex is a
rounded curved tooth,

Colorationn.—In alcohol specimens dull brick-red above and
pale dirty cream-colour beneath ; the antennm somewhat darker.
than the vest of the body and with a purplish guffusion. The
legs and furcula whitish.

Length 1-1-25 mm.
~_ Two specimens taken on the surface of water at Kurseong,
. Himalayas, 5000 feet (N. dnnundale, July 4th, 1908).

No. iigi’ Indian Museum Coll.

This species differs from Tullberg’s orviginal dingnosis of
the genus in having the cuticle of the whole of the body and
appeundages, with the exception of the legs, tuberculated,

Family ExrToMmosryipa DT
Sub-fam. Isoroasiss Schiaf,
Genus Isoroma Boarvlet,

Isotoma  Bowdet, Mém. sur les Poduves, 1839, p. 23 («d
partent). :

Isoroma siva, sp. n. (Pl VI, figs, 16-18; P VII. fig, 19.)

Netosa.  Segmenbm quartton abdominis triplo longius guam
tertium. dntenne capite duplo longiores ; articulus quarius tertio
Jere duplo longior. Ocelli 12 : 6 in wirogue laters capitis. Organwm
postantennale nullum. Deides mucronuwm tres, unus post alterum
wmsertd.,  Long. 1'35-1-5 mn.,

Head.—Blightly longer than broad, as long as the thorax
(fig. 19). The eyes six in number on each side (fig. 18); post-
wntengual organs wanbing.

Antenne.~—In average length measuring -5 mm.; the joiunts
related to one another proportionately in length as 5 : 8 : 8 : 14,

Lrunk.—"The segments related to one another in length as
9:8:5:7:7:20:5:1 (fig. 19). Invested with plumose
hairs. '

Legs.—Sub-equal, clothed with plumose hairs; the claws to
ench of the pairs similar. The superior claw elongate and greatly
acuminate, with two extremely minute teeth near the apex, and
a third tooth near the base. The <njerior claw unarmed. A
single very long tenent Aair in relation with each foot (fig. 16).

Lrurcule.—Approximately equal in length to the antennse;
elothed with plumose hairs. The denies one half longer than the

nanbrin.  The mucrones small, tridentate; provided with a
prominent, upwardly directed termninal tooth, and im mediately
in front of it is a second tooth pointing obliquely forwards, and
in close relation with the latter is a Luckwardly directed spiniform
tooth (fig. 17). - '
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Coloration —When alive dull reddish with a purplish tinge,
In alcohol specimens dull brick-red, with the lhead paler and
inclining to yellowish. The antennwx and logs dark purplish; the
furcola white. The eyes on a black pateh on each side of the
head, the two eye-patches united together by a transverse black
band situated just behind the points of origin of the antennwe
(fig. 19).

Length 1°25-1-5 mm.,

Five specimens talken umder stones along the edge of a
mountain stream at Badrinath, Garbwal Himalaya, 10,300 ft.
(4. D. Imms, May 27th, 1910).

8605

No. 16 Indian Museum Coll.

TSOTOMA NIGROPUNCTATA, sp. n.  (PL VII, figs, 27--29.)

Setosw. Segmentum quartuwm abdomanis fere triplo longius quam
lertiwm. Ocelli 4:2 in wlroque latere capitis.  Dewdes jurculs
manwbrio longiores ; muerones fridenticulati.  Long. 1'H-2 wan.

Head.—The eyes two in number on each side, placed one behind
the other. The pest-antennal organs very small, annulav (lig. 27).
Situated on the dorsal aspect of the head nve large curved sota,
ciliated along one side at their apices.

Antenne.—Slightly longer than half the total Iength of the
head and frunk; the joints related to one anothoer in length as
3:6:6:11.

Irunk.—The segments velated respectively in length as 6 05
8:4:5:13:3:1. A prominent “collar” of sctwe nlong tho
anterior border of the mesothorax, similar to thoso cceurring on
the head. A few scatbered setio over the general surlfnes of the
body, and a tufl of plumose hairs at the apex of tho aldomen,

Legs.—The claws of the feet similar on each pair of legs
(fig. 28). The superior elaw slender, strongly curved and acini-
nate; armed with one large tooth townrds the hase, and no
minute tooth immediately in front of the Intter. Thoe dnferior
clew linear and acuminate, unavmed. No fenend Leadirs; in the
position occupied by them is a slender tapering seta.

- Furerde.—Slender, the dentes related in length to the weenau-
brizin as B 1 4. Tho muerones (lig. 29) tridentate, nrmuoed with o
slender eurved terminal tooth, in front of the latter is a shovter
and stoubter vertical tooth, and at the base of the mucro 1s a slender

backwardly directed spiniform tooth. Arising from the dens, ot
a distance from the apex equal to three times the length of the
muero, are several long compound (plumose) hairs,  These extend
backwards, parallel with the long axis of the Turculn, reaching

nearly to the apex of the mucro {fig. 29).

Coloration.— Straw -coloured with a slight Dhrownish tinge;
thelegs and spring whitish,  When viewed under an § in. ohjective
deposits of fine brown granules are seen beueath the ceuticle, and
to these the brownish tinge owes its origiu., he deporits ave
for the most part arranged segmentally in transverse bands,  The
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eyes densely pigmented, appearing as two black dots on each side
of the head.

Lengih 1-5-2 mm.

Lhree examples, taken under stones at the edge of a spring in
the Kurseong Distriet, B. Himalayas, 4700 feet (&, dnnandale,
March 25th, 1910).

No. 3%}? Indian Museum Coll.

This S‘pecies 18 readily distinguishable from JZsciome quadri-
ocubat Tullb, by the fact that the dentes are much longer than
the manubrium, and that the muerones are tvidentate.

Sub-fam., Toumocrrina Schiiff.
Genus Tonvocerus Nieolet,

_‘é’?macerus Nicolet, Rech. p. serv. & Vhist. des Podur., 1841,
p. 67.
Tomocerus vuLaaris Tullb.
Syn. 1871_.. Maecrotoma vulgaris Tullberg, * IFort. 0fver Sv.
Podurider,” Ofvers. Kongl. Vet.-Akad. Forhandl. xxvii. p. 149,
1893. Zomocerus wvulgaris Schots, ¢ Zur Syst. und Verbreit.
Paleare. Coll.,” I{ongl. Svenska Vet.-Akad. Handl. xxv. p. 41.
A form closely vesembling the type species and differing only
1n the following peints ;—
a: Smaller in size.
b. Ten instend of 1216 spines to the dentes.
¢. The basal tooth of the mucro larger and more pointed
than is represented in Tullberg’s figure of 7. vulgaris *,
Length 3 mn.
Two specimens, taken under stones near the edge of a mountain
stream at Badrinath, Garhwal Himalaya, 10,300 feet (4. D. fmmns,
May 27th, 1910},

No. 8812

ETh Tndian Museum Coll.

In hoth examples the antennze possessed ounly three joinis,
which were related to one another in length as 7 : 12 : 70, The
antenne themselves measured 2°2 mm. long.

On aceount of the small size of the specimens and their
possessing only three joints to the antenne, instead of the normal
number of four, I beliove that they are immature individuals
of the above species. 'They are probably to be regarded as a
Himalayan variety of the same, but this point eannot be definitely
determined until adult specimens have been discovered.

Sub-fam. Heregromuricids, sub-fam. nov.

This sub-family is characterised by the presence of a median
cercus to the fifth abdominal segment.

¥ Sveriges Poduvider, pliv, ig. &



a9 PROYF. A. I», IMBJE ON-

Gienus HESBROMURICUS, gen. nov.

Mesonotuwm non prominens. Seymentum abdominale quariion
quamn, tertinm pawdlo longivs.  dunteniwe guingue ariicilos ]Né[){}'}t‘é,
Ocelli 16 : 8 n wutrogue latere cupitis. Oryanc pos:ﬁmwmzum’zm
carent. Segmentun abdominale quentum medio cerco mstructii,
Culis SQuamost. :

The presence of a single median cereus to the fi fhls u.hdmui;ml.
segment sepnrates this genus from other known genera of
Collembola., In possessing five-jointed antenna, aud in the body
being scaled, it shows perhaps closer velutions with Jleteromaires
‘Wankel than with any other genus.

.

#* FlErEROMURICUS CERCIFER, sp. n. (PPl VILL figs, 49-561;

Pl IX. figs. 52-54.)
- Antennarum wrticulus quartus longissiimus, quin tertins duplo
longior. Cercus segmento ahdowmninali tertio longitudine wgrialis.
Unywicrdus superior duobus nvinudis denlibus wrovwatus 7 wongpudenlins
inferior lanceolatus, acraninatus, tnermis,  Muerones dendibs
duobus algue seta spiniforne una mstrueti, Loy 2 .

Head.—Inclined st an angle of 45% with the long axis of the
body ; invested with seales and senttored setne, Tho epes cight 1o
number on each side ; post-antennal organs wanting,

Antenne.— Hqual in Jength to the furenls; five-jointed (lig. 52),
the joints respectively related in length as 1 100 12 20 ¢ 1,
The basal joint small and annular, provided with o whorl of
short spine-like setws; the second amd thitd joints sealed;  the
fourth and fifth joints clothed with closely-set whorls of shovt,
curved hairs,

Drunk.—Densely clothed with sceles (Hgs., HL aned H2) 5 ibe
scales at the hinder extremity of the hady, stnvounding thoe base
of the cercus, larger than those found clsewhere, ‘Fhe seguiends
wutually velated in length as 6 : 6 : 5 : 6 :8:12:4: 1, Arising
from the dorsal aspect of the fifth abdominal segmeut is o
prominent median eercus (figs. 50 and 5H2) nearly equal in length
to the third abdominal seganent. "Phe cercus deusely clothod with
seales, and provided ventrally with long slender sctio, possibly
sensory. Along the anterior border of the mesothorax is a
““eollar” or ¢ frill” of stout setee, and n tuft of similar setwe at
the extremity of the abdomen,

Legs,—SBub-equal ; the two basal joints clothed with setn, the
remaining joints scaled down to the claws; interspersed amoug
the scales are numerous hairs and setwe (g, 49).  The seperior
claws of the feet with two small teeth along the inner margin
(in five specimens one ov other of the teeth were absont)., The
mferior claws large, lanceolate and acuminate, unaned ; those of
the third pair of legs » little longer than the corresponding claws
of the preceding puays.

Hureule.— Slender, renching forwnvds to the ventral tube;
densely clothed ventrally with scales,  The dendes rehbed in
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length to the menubrium as 4 : 3. The smucrones small, armed
with a eurved terminal tooth, a single dorsal tooth aud a basal
spiniform tooth (fig. 54). ' |
- Coloration.-—Ground-colour of the bhody and furcula varies
from whitish to dull ochre-yellow; the legs, antennease, and cercus
bluish-violet. The eyes on a black pateh on each side of the
head. The ground-colour of the body varies aceording to whether
the gpecimens have been denuded of their scales or not.

Length varying from 1-5-2'5 mm. (excluding cercus) ; average
length 2 mm, ‘

Thirteen specimens,  taken under dead leaves at Caleutta

(Indian Musewm Collecior, Jan.14th-20th, 1908, and Feb, 18th,
1910).

No. 431:’ Indian Museum Coll.

Sub-fam. Exromonnyviva Schiift,

{ienus Isoromiurus Birn.

Isotomausrus Birner, * Neue altw. Collem., nebst Bemerk. z.
Syst. der Isotom. und Entomob.,” Hitz. Gesell. naturf. Freunde zu
Berlin, 19803, p. 129,

# TSOTOMURUS PALUSTRIS Miill. (Pl. V1. fig. 15; Pl VII.
figs. 21, 22.)

t8yn. 1778, Podura  palusiris Miiller, Zool. Dan. Prodr.,
Havnise, p. 184. '

1873. Jsotoma palustris Lubboek, Monogr. Coll. and Thys.
p. 169.

Flead.—The eyes eight in number on each side (fig. 22).

Antennow.——A little longer than the thorax, the joints related
proportionately in lengthas 4:8:9:9 (In one example they-
were related as 316 : 7 : 8). |

Prunlc.——Clothed with plumose hairs. The third abdominal
segment a little longer than the fourth.

Furewla.—As long as, or a little longer than the antennwm;

reaching to the wventral tube. The dentes approximately twice
the length of the manubriun:. ,
T Coloration.—Ochre-yellow, either with or without a few small
irregular scatbered black markings on the dorsal aspeect, which
conlesce in some specimens to form blotches. _ The antenna and
furcula paler; the antennwe in two examples tinged with purple.

Length 2 mm. -
 "Pen specimens, taken on the surface of water at Calcutta
( Indian MHuseuwm Collector, Sept. lst, 1908, and Sept. 22nd, 1909).

No. d’?i?’ Indian Museum Coll,

The specimens agree in 'a:li essential details of structure with
Buropean forms of the species.

T I. palnstris has heen previously vecorded from the Criental region by Bomer,
from Java.
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Gepus Leripvocyrrus Bourlet.

Lepidocyrtus Bourlet, Mém. s. les Podurelles, 1830, p. 15

Lepidocyrtus Birner, * Das System der Coll.,” 1 \’Ilb&. hqi.xnhisi;_
Mus. FHamburg, 190{), xxiii, pp. 164 and 174, [Irac:li‘tding
Pseudosinella Schiff. and A canthurellc Birn. ]

I EPIDOCYRTUS ROBUSTUS, sp. n.

Segmentum abdominale quartwm, thoracem, cof segmention
abdominale primum longitudine wguans. Unguidewlus superior
dentibus duobus g}m'@is armatins ; wnguwicubus ferior laneeolatus,
inermis. Long. 36 mm.

Antennce.—Three times lon ger than the head, the joints rolaterd
to one another in length as 2 i B

Prunk.~The segnwmﬁs rt*]ngi,cd respechively as 16:6:4: 54 ;
26 : 2: 1. The fourth anbdominal segment six times tho Iength of
the preceding segment, '

](’fj&‘ The claws similar on ench of the pairs of logs; the
superior clew armed with two small teeth situated lt*h}!(‘{‘id\’iﬂy
from the base and apex of the claw, at distauces cqual to ono
third the length of the latter. The ferior olewe lancoolate,
unarmed. A single tenent bair in relation with ench foot.

Iurenle.— Bm dentes very nearly twiee the length of the
manubrivvm; the muerones tridentnte, similar to i,hc typicenl
form found in the genus.

Coloration.—The ground colour yellowish, the appendages
paler.  The thivd joint of the antennw with an apienl suflusion
of violet-black, the fourth joint almost white with o slights hasal
suffusion of violet. The eyves on a blaclk patell on (3:1(}; sicle of
the head ;5 a purplish lInternl suffusion on eaneh sitde of the lend
hebind the eye-patceh,  An extensive soilusion of the snme colour
on either side of the mesothorax, and a ol conspicuous band
of similar colour along the distal portion of the fonrth nhdoninal
sggmema. The feinora of the hind pair of logs almost entirely
violet.

Length 36 mm. (including the head).

One example, taken under dry leaves and stones on the edge
of a jungle stream, Maddathoray, W. base of W, Ghats, Travancore,

S. India (V. A%mmda}e, November 18th, 1908).

No. 8—-;%} Indian Museum Coll.

This species is closely allied to L. mawinus Schiitt *, from the
Kamerun. Tt is separable, however, on necount nf thoe great
size of the fourth abdominal segment ; in the inferior e}ru?h of
the feet being lanceolate, with ]ts lewer margin curved instead of
being straight; and in the sbouter tenent hazr.

# ¢ Insektenfaunn von Kamerun (‘oﬂemimlﬂ ? Bihan il Sy, Vet il
Handl,, Bd. 19, Afld. iv. no, 2, p. 11, pl. iii, ’ g LI IC Sy Vet.-Akad,
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Genus ExToMoBRYA Rondani,

?'!ﬁ%iomobwya Rondani, Diptevol. Ttal, Prodr. vol. iv.
legesria Nicolet, Rech. p. s. & Phist. d. Podur., 1842, p. 70,
Fntomobrye Borner, < Das Syst. Coll.,” Mitt. Naturbist. Mus.

Hambarg, 1906, xxiii. p. 164. [Including Jomidie Biérner and
Sinella Brook.]

* BNroMOBRYA KALI, sp. u. (PI. VII, fig. 33; PL VIII.
figs, 34-36.)

Aniennce  truncun  longitudine jfere quantes.  Segmenium
abdominele guartnne plus dimidia trunei parie occupans, Mucrones
denticulis duwobis atgue seta spiniforme wna instructi.  Tlave ;
anleriore parie capitis, marginibus segmenti secundi thoracis,’
segmentis secundis terttisque abdominis, et fuscia iranscersa posteriore
quarti, wigris.  Long. 1°TH-2 non,

Ilead . —-Slightly longer than broad ; clothed with short, seattered
plumose halrs and a dorsal tuft of very long, stout sete, cilinted
along one side at their apices. The eyes esight in number on
each side. :

Antennce.—Usually very nearly equal in length to the body
excluding the head, but in some specimens they exceed the length
of the body. Four-jointed, densely clothed with hairs, dispersed
among which are slender setie.  The joinbs related to one another
in length as 5:6:6:11; the ring-like basal joint, typically
present in the genus Antomobrye, is absent.

Trwnk.—Fusiform, clothed with short, curved plumose hairs,
seatbered among which are slender setze. The thorax and first
two abdominal segments provided dorsally with very long, stout
setee, cilinted along one side at their apices (fig. 36); a tuft of
similar setm at the apex of the abdomen. The trunk seymenis
related proportionately in length as 11:5:3:6:6:45:5:1
(fig. 34). .

Legs.—Clothed with hairs among which are slender sotse,
The superior claws moderately slender and bidentate along the
inner margin (fig. 33); the teeth situated respectively from the
apex of the claw at a distance equal 3:0 one gquavter mn::{ one half
the total length of the latter. The inferior cluws a little more
than half the length of the superior claws, acuminate and sharply
pointed, the margins without any teeth. A single tenent hair
in relation to each foot.

Furcule.—As long as the trunk excluding the mesothorax;
densely clothed with hairs, dispersed among which are slender
sebm. The dentes a little longer than the manubrium, very slenfler,
and each is provided with a double row of small peg-like spines
along the proximal half of its inner aspect. The wucrones tri-
dentate, with a cuwrved terminal tooth, a stout erect conical
middle tooth, and an obligue acicular posterior tooth (fig. 35).

Coloration.—Iight ochre-yellow marked with patches of violet-.
black., The eyes on a large irregular hlack area on each side; a
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small violet-black patell between the Dbases ol the antennne and
frequently prolonged into a navrow streak on ecach side to uuite
with the eye-patich. A triangular avea ol the same colour on the
middle of the hind border of the mesothorax, nud a slight suffusion
on each side near the outer margin of that segment. The metan-
thorax and the first abdominal segment eutively yollow; the
second abdominal segment violet-black, with the exeeption of g
narrow irregular yellow avea along its anterior margin ; the thivd
abdominal segment entirely deep violet-black ; the posterior
half of the fouwrth abdominal segment densely saffused with
violet-black; the fifth and sixth abdominal segments yellow.
The first and second joints of the antenne yellow, the sccond
joint in most specimens with o slight violet suffusion wt its apoex;
the third and fourth joints purplish,

Length 1°7H-2 mm.

Fifty-one specimens taken under dead Teaves in Caleutitn, whore
it appears to be very plentiful (Lndicn dausewm Collector, Janaary
18th, 1760, 18th, and 20th, 1908, and Fabruary 18th, FO10),

Nos. 4?? and @;E_‘E Indian Mussum Coll.

In all the individuals examined thoe colour pabttern was found
to be very constant, practically no variation being obscerved,  In
specimens that had been lkept in aleohol for two yenrs, the
ground colour is much paler and erenm-colourad,  The bong, stoot
setw (fig. 36) [all off very readily i aleohol speciimens, aud very
many specimens have lost them altogothor.  Io many enses thoe
antennm are very wmuch shrivelled in aleohol, and jn o Lo
proportion of the specimens the tenent hair is either hroken or
lost from one ov more of the legs,

ENTOMOBRYA KALI LUTEA, val, Nov.
This differs from the typical form in having the fonvth abdominal
segment entirely yellow. )
Oue specimen taken among low herbs and grass ot Sl eirec
7000 fb. (V. dnnandale, May 12th, 1908).
8014

No. Ta Indian Musemmn Coll.

ENTOMOBRYA CRASSA, sp. 1. (PL VI figs. 30, 31.)

Segmentum tertivao abdominis guartem longitudine fore RIITOTER
Mauerones denticuiis drobus alque sete spindfornie i Tnsiricti.
Color flava-viridis., Long. 1°5H mm.

" 17T, N . i X . * = .

Head.—The eyes eight in nuwmber on each side (lig. 31); the
post-agniennal organs wanbing.

Antenna.—The joints mutually velated in length in the pro-
portion of 4 : 6 : 6 : 9.

Lrunk —Provided with piloge hairs of vurious lengths, The
segments velated to one another in length as 8: 7 :4:5:8: 10 :
32, ) :

S i1, ) s * s * v
Leeys.—Clothed with pilose hiivs anong which are a fow stoubor
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setee. The superior elaw of each fool slender and acuminate; with
a small tooth situated at the middle of the inner margin. In
some examples there is a second, and much smaller tooth, placed
half way between the former tooth and the apex of the claw.
The nferior cluw of each foob slender and tapering, a little more
than half the length of the superior claw, unarmed. A single
very slender fenent Aair to each foot. '

Lurcule,— 7 -9 mm. long ; the manubrium one half the length
of the dens. The mucro iy mm. long (fig. 30), tridentate, with 2
slender, curved terminal tooth, a vertical and somewhat stouter
tooth anterior to the latter, and a minute hackwardly directed
spiniform tooth.

Coloration.—When alive, dull dark green ta the naked eye.
In alcohol specimens, pale greenish 1yelIQW suffused with dark
indigo-blue. The eyes on a black pateh an each gide of the head,
the two patches joined tfogether by a transverse hand, which
passes across the head just behind the bases of the antennm,
On the middle of the dorsal side of the head is a prominent
black sagittate marking thus {, with its apex dirpefed backwards,
The antennse and legs darker than the bbdy} somewhakb Pu;‘pﬁgh
in colour. The furcula yellowish white,

Leength varying from 1'5-1'8 mm.

Six examples, taken in ants’ nests nundey stones abont half a mile
below the base of the Satopanth Glacier, Garhwal Himaluyg,,
12,500 ft. (4. D. Zmems, May 25th, 1910},

8609

No. =@ Indian Muaseum Coll,

This species differs from typieal members of the genus Enio=
mobrya, and resemblss the genus Opchesplia, in the very shorl
fourth abdominal segment. It agrees with {he genus Enfomebrye
in the chavacters of the antenns and furcula, in the eyes, and
in the absence of post-antennal organs, Hnfomabrya anomale
Carpenter * similarly possesses & relatively short fourti} abdominal
segment. The latbter species, heweve‘r? may }ﬁtm}atg_aly ba
separated into a new genus on aceount of its possessing s;x730111t@11
antenna.

Genus Seira Liubbogk,

Seira Lubbogk, ¢ Notes on the Thysanura,” pt.iv., Trans. Linn.
Soe. 1870, vol. xxvii, p. 279, pl. 45 (= Plenwra, Templ., Bsrn.).

Kira Tullberg, ¢ Sveriges Podurider,” Kongl, Svenpsk. Vetensk,-
Akad. Handl, 1872, vol, x, p, 41, pl, vi,

SEIRA FRIGIDA, sp. n. (Pl VIIL. figs. 41, 42,)

Unguiculus superiop tridentioulatus ; denticuli perparri, ila collo-
cati wt unwus post alterum insertus sit. Unguiculus inferior
lanceolatus, inermis. Muerones breves, bidentati,  drticulo quarta

| % « On two now Irish species of Collembela,” Seii Proe. Rpy. Dublin SBoe. vol, xi.
(n. s.) 1908, p. 40, pl. it .
Proc. Zoor. Soc.—1912, No. VIL

o
f
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antennarum primum et secunduwmn longitudine wguante, Tibie
pilis clavatis singulis instructee.  Long. 2°5 mmn.

Head.— As long as the combined length of the meso- and meta-
thorax., The eyes ns usual in the genus.

Antennce.—Xygual in length to the furcula (in some exanmiples
slightly shorter than that organ). The joints related to one
another in length as 6 : 8 : 9 : 13.

Prunk.—Invested with scales, among which arc prominent
curved setw, ciliated at their apices along one side, and disposed
in the following manner : a prominent ** frill ¥ or ¢ collar ™ along
the anterior border of the mesothorax, and a second group of such
setee near the posterior margin of that segment. A few senttered
setee on the metathorax, and a tuft of similar but shorter setw
at the extremity of the abdomen. ‘I'he segmenty relnted to one
another in length as 8 : 6 : 6 : 5 : 0 : 23 : 5 4.

Legs.—The claws of the fect similar on all pairs of logs
(8g. 41). The superior claws moderately slender, slightly curved
at their extremity, and armed with three minute teeth along the
inner margin. The dnferior dlaws lanceolnte, ontive, slightly
curved at their apices. A single fenent hair in rvelntion to each
foot. : ‘

Furcula . —1In length measuving 8 mum. ; the manubrivm related
to the dentes In length as 13 : 19—or approximately ax 2 : 3,
'The dentes without ventral senles i slightly curved upwards at
their apices (fig. 42). The maueroncs only tinperfectly separated
off from the dentes, armed with a prominently enrved torminal
tooth and a basal spiniformm tooth. The latter dirceted baek-
wards in an oblique fashion, almost reaching to the apex of the
muero (fig, 42).

Coloration.~—Divty - yellowish whito, marked with irregular
patches of blue-black disposed in the following manner - A
prominent patech on either side of the head ezivvic)piug encl
eye-group, .aad united by a transverse baund, which crosses
the head immediately behind the bases of the antonnm. A

slender Y-shaped marking on the middle of the dorsal aspect
of the head. A puir of irregular lateral pntehes on the mota-

thorax and on the firgt three abdominal segrents; the thivd
abdominal segment with a median unpaived patch near its
posterior border. The fourth abdominal segment marked with
several irregular lateral and median areas partially confluent with
one another, and varying in different specimens’; a short trans-
verse band near the posterior end of the soegrent. The {fifth
abdominal segment with & pair of prowinent latoral patches near
its posterior margin. The sixth abdominal segment with a pair
of small lateral spots, o |

- The legs, antennz, and furcula yellowish white, similar to the
ground colour of the body. The antennm and legs constpicuously .
marked with blotches of blue-black ; in one very dark exa#mpfe
these markings on the santenn® wore confluent, tho lntter
appearing entirely blue-black.
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Length varies from 2-1- 28 mum,

Four specimens, taken in ants’ nests under stones on a moun-
tain side a short distance below the base of the Satopanth Glacier,
Garhwal Himalaya, ¢irce 12,300 ft. (4. D. Imms, May 27th, 1910).

. 'No.‘gg—z—g Indian Museum Coll. =

In one example the lateral blue-black markings on the meta-
thorax and the first abdominal segment, together with the median

posterior patch on the third abdominal segment, were entirely
absent. - '

SEIRA BRAI?MA? sp. n. (Pl VIIL figs. 43, 44,)

Unguicudus superior bidenticulutus ; wnguiculus inferior lan- -
ceolalus, inermis.  Articulus quartus aniennarum longissimus,
secundus et tertius inler se¢ longiiudine sub-cequales. AMucrones
breves tridentati. Thbie pilis clavatis singrlis instructe. Long,
15 mm. ’ :

Head. —The eyes eight in number on each side, the anterior
four in each group the largest. No posi-antennel organs
present, =

Antenne.—A little longer than bhalf the length of the body,
the joinits related in length to one another as 3 : 8: 8 or 9 : 14,

Legs~—The claws of the feet similar on each of the pairs of
legs (fig. 43). The distal extremity of each tibia provided with
a single extremely slender fenent hair. The superior claws armed
with two small teeth, one of which is situated from the base at
a distance equal to one third the total length of the claw. The
other tooth is situated at a similar distance from the apex of
the claw. The inferior cdaws lanceolate and unarmed. _
- Fureula—Reaching to the ventral tube; slender, The denies
related in length to the manubrium as 6 : 5 ; tapering to their
extremities. The rnwucrones tridentate, armed with a curved
upwardly directed terminal tooth,a median tooth slightly inclined
in a forward direction, and a backwardly directed basal spiniform
tooth: (fig. 44). .

Coloration.—Ground colour pale yellowish dusted over with
indigo-blue, the insect appearing slate-grey under a hand-lens,
The antennse indigo-blue, the legs and furcula whitish, The
intersegmental areas of the body yellowish, The eyes on a black
patch on each side of the head.

Length 1°6 mm, ]

Five examples, taken crawling up the surface of whitewashed:
wulls in a bungalow at Allahabad (4. D. Jmms, September 20th,
1907).

No. 8_%%_1_ Indian Museum Colil,

Genns PsEuposirA Schits,

Pseudosire Schitt, ¢ Insektenfauna ven Kamerun : Collembola,”
Bihang till K. Svensk, Vet.-Akad, Handl, 1893, Bd. 19, Afd. iv,
p. 10, taf. ii. figs. 1--11. : . 7* ‘
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Pseudosire Borner, * Das Syst. Coll,,” Mith.  Naturhist. Mus.
Hamburg, 1906, xxiil. p. 164 (including Mesire Stscherbakow
[ = Lepidocyrtinis Borner]).

* PspUDOSIRA INDRA, sp. n. (Pl VIL fig. 32 ; PL VIII. figs,
37-40.)

Unguiculus swperior tridenitculatus ;  dentiowli ;nea'_g}(m'@i{ XA
collocati wt wnus post alterum insertus sit. Unguiculus inferior
lanceolatus, inermis.  Mucrones breves, fulciformes. Tibic: pitis
elavatis singulis instructce. Articulo quarto antennarum longissino,
primam et secundum longitudine cquante.  Long. 1'5 mm.

Head.—A little longer than the mesothoinx; clothed with
scales, among which on the dorsal aspect nve long stout setiw,
cilinted along one side at the apex. The eyes eight in numberon
each side; no post-antennal orgens (fig.-37).

Antennw.—As long as, or, in some examples, alittle longer than
the furcula. The joints related vespectively in length as
4:7:7o0r8:11. The first tweo joints clothed with seales, tho
third and fourth joints clothed with small haivs.

Trunk.— Clothed with scales of somewhat vayinble shape, but
for the most part oval or linenr-oval. The senles ave finely ad
faintly striated, with a velatively long, and very slonder pedieel
(fig. 40). Setwe (fig. 39), similar to those found on the hoend,
form a kind of “frill” or ¢ collar” along the anterior edgoe of
the mesothorax ; a few ave also scattered over the genernd surface
of the body, and there is a terminal tuft ab tho extremity of
the abdomen., The trunk segments mutually ralated in length ns
7:5:4:4:6:156:3:1.

Legs.—All the feet similar ; the distal extromity of each tibin
provided with a single Zenent Awir. The swuperior claws slender
and acuminate, armed with three small teeth along their innoer
margin. The dnferior clews linear and acuminate, acieular,
unawmmned (fg. 38).

Hamada.——The corpus with n median stout anterior seta placed
in front of the rawni, Bach ramus quadridentate.

Iureula.—BSlender, reaching to the ventral tule. The -
briwm somewhat shorter than the dentes; sealod, The denies
clothed wventrally with scales. The wuerones hook-shaped
(fig. 32).

Cloloration,~Greyish white when denuded of the seales; when
the greater number of the scales are present the ground ecolour
appears markedly brown. Theantennw tinged with violet, aslight
violet suffusion on the mesothorax, and some small lateral patches
of the same colour on either side of the abdomen. The furcula
white, The eyes on a black pateh on each side of the head,

Length varvies in different examples from 1-25-2 .

Five specimens on the surface of the pool in the ¢ com-
pound” of the Indian Musewmm, Caletittn (A, 7). ZTwens, December
31st, 1909).  Tho specimens were appavently humature,



ORIENTAL COLLEMBOLA. 101

No. f};ig% Indian Museum Coll,

Thirty specimens taken under dead leaves and at the bases of
the leaves of a palm tree, in the “compound” of the Indian
Museum, Calcutba (Fndian Museuwm (Collector, July 28th, 1909,
and March 18th and 21st, 1910).

4448 .
No. T Indian Museum Coll. ‘

The antenns of this species are very variable; in three speci-
mens the second and third antennal joints were equal in length ;
one example possessed only three joints to the antenn:ze; and
another specimen had three joints to the right antenna and
four to the left. These anomalies are most likely to be explained
as being due to the results of rvegeneration after an injury.
The specimens were in each case, so far as could be ascertained,
quite mature. ‘

Pseudosira indra does not agree fully with the dingnosis of the
genus given by Schttt. The chief points of difference save:
() the presence of teeth to the -superior claws of the feet;
(b) the relative length of the joints of the antenunm; and (¢} the
great length of the fourth abdominal segment. As Schitterected
the genus on a single specimen only, some of his generic
characters will, I believe, prove to be of nothing more than
specific value,

Borner * separates Pseudosira from Seira principally by the fach
that the dentes are sealed ventrally in the former and not so in
the Intter genus. This character along with the hook-like muero
renders the genus Psecudosira easy of recognition.

Genus SiNELLA Brook.

Sinelle Brook, “On a new genus of Collembola allied to
Degeerie,” Journ. Linn. Soe., Zool. xvi. 1832, p. 541.

SINELLA MONTANA, sp. n. (PLVIIL fig.48; Pl IX. figs. 56,57.)

Ocalli nulli. Unguwiculus swuperior denticulis guatiior armaius.
Muerones furcule dente uno atque seta spiniforme wuno instructl.
Cmnino alba. Long. 2 mm.

Head.—The syss and post-antennal organs absent.

Antennw.—Mensuring -9 mm. long ; the joints related respec-
tively in length as 8 : 18 : 13 : 26; the ferminal joint tapering
somewhat distally. Clothed with pilose haivs; setee are present
among the hairs on the first three joints, and on the proximal
portion of the fourth joint. _

Prunk.—Clothed with short pilose (compound) halrs, among
which, on the head and mesothorax, are numerous large erech
setee similar to those of Sinclla curviseie Brook (fig. 87«). The
extremity of the abdomen provided with longer com pound hairs
(fig. 578). The segments related to one another in length as
15 :30:5:11:11:32:7: 5.

* Tasg #y&tem der Collembolen, pp. 164 and 174.



102 - PROF. A. D, IMMS ON

- Legs.—Superior claws of the feet eclongate and acuminate, with
two large slender proximal teeth ; in front of the latter are two
minute teeth, the distal one extremely small and situated just
behind the apex of the claw. The wnferior claws Hattened, bifid
at their apex ; resembling those of Simella Lofte Schifl, (fig. 48).
Tenent hairs absent, their place being oceupied by a slender
tapering setn. The legs are elothed with phunoese compound hairs
gimilar to those found on the tirunk, and among them, on the
inferior surface of the tibize, are spine-like setie (fig. 48).

Furcula.—HEqual in length to the antennem ; tho manubrium
related in length to the dentes as 2 : 3; clothed on its dorsal
aspect with long plumose hairs. The mucrones resembling those
of &, hifti; provided with a single stout and prominently curved
terminal tooth, and a basal backwardly directod spiniform tooth
(fig. 56). ‘

Coloration.— Entirely white.

Length in adult examples 2 mm.; in young specimons
1-1-56 mm. |

Two adult specimens and four young specimens ; taken in an
ants’ nest under stones on a mountain-side near Badrinath, Garhwnl
Himalaya, e¢irce 10,300 £t. (4. D. Imms, Moy 27th, 1010),

No. -8—%)—6

This species is closely allied to Sinelle hgfti Schifll,, but differs
in the claws of the feet, Tt is readily sepavable from 8. wmyrmeco-
phila Reuter, which similatly occurs in ants’ unests, by the
characters of the mucro and feet.

The young examples differ from adult specimons chiefly in
having the first antennal joint proportionately shorter.

Indian Museum Coll,

Genus DICRANOCENTROIDES, Z0u. 10V,

Mesonotum non prominens, Segmenium. abdominale quarium
longius dimvidic pearie trwnci.  Antenna’ dimidia corporis puarte
longiores, quadriarticulatee.  Ocelli 16 : 8 in wirogue latere coapitis.
Lurewla latitudineg apici fere wqualis.  Dentes spinost ; mucrones
laty denticulis armati.  Chuids squamosd. : *

This genus agrees with Dicranocentrus Schott in the dentes
being armed with simple spines, and in the length of the antenun.
With Campylothoraz Schitt it agress in the grent length of the
fourth abdominal segment, in the form of the furculn, which
scarcely tapers in width up to the apex, and in the form of the
mucrones. It is separable from the latter genus on account of
the thorax not being flexed upon itself, and the relative shortness
of the antennte. '

_ *DICRANOCENTROIDES FASCICULATUS, sp. n. (IPLVIIT, figs, 45-47;
PlOIX. figs, 55 & 556 =5 Pl X, fig. 68))

Anienne articwlo ultinmo omninm longissimo,; ceteris inder sa
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longitudine cequalibus. Unguiculus superior ducbus dJdentibus
armatus ; unguiculus inferior lanceolaius. Mucrones lati denti-
culis quingue. Long. 2:5-83'5 mm. -

Head—Xqunal in length to the mesothorax. The eyes eight
in number on cach side ; post-aniennal organs absent.

Antenne.—Slightly -longer than half the total length of the
body (including the head). The first three joints subequal in
length, the termimal joint a little longer than the preceding
ones. The first two joints clothed with long and conspicuous,
erect, almost black sete; the joints in consequence appearing
greatly swollen to the naked eye, and like * bottle brushes”
when viewed under the low power of the microscope (fig. 68).

I'runk.—Clothed with both hairs and scales with many
transitional structures bétween the two (fig. 47). The segments
related to one another in length as 18 :5:4:5:5:44 :4:2;
the fourth abdominal segment longer than half the total length
of the trunk. '

Legs—Long, the third pair longest of all and extending to
the apex of the abdomen. A single long tenent Zair in relation
with each foot. The superior claw of the first and second pairs
of legs long, and gradually tapering to a point (fig. 45), armed
with two teeth along its inner margin; one tooth situated at a
distance from the base of the claw equal to one third of the
total length of the claw, the second'tooth placed at the same
distance from the apex of the claw, The inferior claw lanceolate
and acuminate, unarmed, bubt in ocecasional specimens its inner
margin shows minute rudimentary serrations. The superior claw
of the third pair of legs slightly broader than that of the pre-
ceding pair; the inferior claw with a minute tooth abt its
base on the inner margin.

Ventral Tube——Long and cylindrical, the vesicles bilobed
(fig. 68). - .

Purcule~—Reaching to the ventral tube ; clothed ventrally with
scales. The dentes scarcely narrowing to their apices, a little
longer than the manubrium, armed with a longitudinal row of
ghort stout lanceolate spines along the middle of the inner
lateral margin of each (fig. 46). Towards the apex of the dens
the spines become veplaced by stout setee. The mucrones with
two large terminal teeth, two smaller dorsal, sub-apical teeth,
and a lateral tooth (fig. 55}). N . o _

Ooloration.—Seen with the naked eye when alive, it appears
black with a conspicuous yellow band across the abdomen. It
varies from very deep purple-brown fo black, with an extrezmg]y
variable arrangement of the colour-pattern. In the majority
of individuals, the base of the metathorax, and the first aznd
second abdominal segments are pale yellow suffused w?lt.}z purplish
brown. The first two joints of the antenne are Sli‘l’fl]fﬂ‘ to the
ground colour of the body, the third and fourth joints vary
from yellow to dark violet. At the bese of each joint, in five
out of the six specimens, there is a narrow transverse band of pale
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yvellow.” The legs and furcula vary from pale dirty yellow,
with purplish or violet suffusions, to deep purple.

Length 2'5-3'5 mm.

Six specimens, taken under damp dead leaves, chiefly of (Juerens,
in forest at Bhowali, Himalayan foot-hills of I{umaon, ciree
5700 ft. (4. D. fmms. October 23rd, 1008),

No. ‘%—3 Indian Museum Coll.

Hjenus CREMASTOCEPHALUS Schott.

Cremastocephalus Schitt, “ North Amevienn Aplorygogenen,”
Proc. Cal. Acad. Sci. 2nd ser. vol. vi, 1896, p. 175, '

Cremastocephalus Schiffor, * Collembola des Bisnwrek-Archi-
pels,” Areh. f. Naturgesch., 1898, p. 406. ‘

CREMASTOCEPHALUR INDICUS, sp. n, (Pl IX. figs, 58, H0)

Ocelli 16 : 8 in wtrogue latere capitis.  Unguiculus superior
duobus porvis dentibus armalus ; wunguwicnlus iferior {nermds,
Pratarst pilis  clavatis singulis instructi.  Mucrones  furcula:
trilobati,  Long. 1'B mmn.

Lead.—The eyes eightin number on each side ; the post- andeniead
organs ahbsent,

Antennce.—Long and slender, equnl to the combined longth
of the trunk and furenla, The joints relnted proporbionately
in length as 5:7:4:7. The two basal joinbs armed with
long slender sete,

Drumk.—Densely covered with fine hnirs and slendor sotoe.
The segments mutually velnted in length in tho propovtion of
16:7:7:183:1:50:7:2,

Legs.—The superior claws moderately stout, armed with two
minute teeth: (fig. 58) : in 15 per cent, of the apeciiens one o1 othoey
of these teeth was absent. The inferivr claws broad, obliquely
truncated distally, unnrmed. A single, very stoud, fenent hair to
each foob arising from the pratarsus,

FPurcwlu.—Reaching to the ventral tube. Tho wnanubrium
related in length to the dentes in the proportion of 8: 11. The
mucrones (fig. 59} quadrangular, with the distal border trilobed
in some mpecimens the lobes appeared to be worn down and
absent. A single snall scale-like appendage nt tho npex of each
dens on the dorsal side.

Coloration.—Ground colour vavying from cream colour to
yellow. 'The eyes on a conspicuous blaclk pateh on eithor side of
the head.. The Interal marging of the thorax aud Hist abdominnl
segment edged with indigo-blue; a few scattered patches of the
same. colour over the rest of the abdomen. The antennwe
:‘-V;u;ﬁ;nsed di;-;'t:d}y with violet ; the legs and furenla white,

_ ihfa- coloration, however, is extremely variable, and n detniled
description of the various forms that oceur would vecupy  Co-
Esnie:rgtb}e space. In several instances almost all traces of Hho
indige-blue markings were absent; this reduction of the colowr-
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pattern is more evident in the Allahabad specimens. On the
other hand, in several of the Bengal specimens the markings are
much enlarged and intensified.
Length varying from 1 mm. to 1°75 mm.; average length 1-5 mm.
Twenty-five specimens, taken at night crawling up the surface
of a whitewashed outer wall of a bungalow, illuminated by electric
light, Allahabad (4. D. Tmms, September 22nd, 1907).

No. ‘%9 Indian Museum Coll.

Twenty-six specimens, taken under dead leaves, Cnlcutta ; for
the most part poorly preserved (Indian Musewm Collector, Jan. 1lst,
16th, and 18th, 1908).

CREMASTOCEPHALUS MONTANUS, sp. n, (Pl IX. fig. 60.)

Ocelli 16 : 8 in watroque latere capitis. Unguiculus superior
duobus parvis denitibus armalus; unguicwlus inferior inermis.
DPreotarsi pilis clavetis singulis instructt., Mucrones furcule tribus
dentibus armati. Long. 2-2-5 mn.

IHead.—The eyes eight in number on each side ; post-aniennal
organs absent.

Antenne.~—The first two joints related proportionately in
length as 5 : 7; the remaining joints missing in the specimens
examined. ‘ .

Trunf.—The segments related in length in the proportion of
5:3:83:4:1:15:2:1, Clothed with fine hairs and slender
sete. _

Legs—The superior claws moderately stout, armed with two
small teeth ; one tooth sibtuated from the base of the claw at a
distance equal to one third the length of the claw; the other
placed at a similar distance from the apex. The inferior claws
broad, resembling those of (. indicus (fig. 58}, only slightly more
acuminate ; unarmed. A single tenent hair to each foot very
stout, and arising from the preatarsus.

Furcule.—The mucrones inclined at an angle of 30° with the
dentes, tridentate (fig. 60). At the apex of each dens is a scrle-
Like appendage, equal in length to the mucro.

Coloration.—Straw-coloured ineclining to yellow. The lateral
marginsg of the thorax and the first segment of the abdomen
edged with dark violet. A few dorso-lateral markings of the
same colour over the rest of the abdomen, and a proximal and
distal suffusion to each of the tibis. The two basal antennal
joints inclining to pale yellow ; the fureula white.

Length 2—2°5 mm.

Three examples, taken among damp soil under stones and
leaves at Kurseong, 1. Elimalayas, 5000 ft, (& H. Gravely,
March 25th, 1810).

No. §§£68 Indian Museum Coll.

.. Oremastocephalus montanus is closely related to the preceding
spocies (O indicus), but can be readily separated by the form of
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the muero, In . montanus the mucro is 1‘(‘13.13;.?(;1}' shor", promi-
nently tridentate, and the scale-like a ppendage Is equal in length
to that organ. In C. indicus the mucro is longev, ig not Lootk:ml
but mer ely lobed, and the scale-like append,wo is considerably
shorter.

Genus ParoNELLA Schots (sens. lul.).

Paronelle Schilt, © Tusektenfauna von Kamerun : Collembola,’
Bihang till K. Sv. Vot.-Alad. Handl,, Bd. 19, Atd. iv. p. 14,
taf. iv. ‘

Paronelle Schiffer, * Die Collembola des Bismavek-Avehipels,”
Arch. f. Naturgesch. 1898, p. 408. (Tuclnding Zrickorypha
Schost, loe. cit. p. 106, taf. v.)

Sehiffer deseribed Paronelie dehlii from the Bismarcel Axrch.,
which is intermediate in its charncters between LDaronclle
and Zwichoryphe. T have, thevefove, followed him by incinding
Schétt’s two genera in the single geuus [luroncile. Boehibt stabes
that the acelh are four in nwm E}e: on anch side in Paronella, but,
nevertheless, figures eight in a group!  "Thix latter number obtains
in Paronella dahklii.

# PARONELLA BORNERI, sp. n. (PL X, figs. 70-74 ; PL X1,
figs. 7D, 76.)

Segmentum  abdominale quartwm dindidicm  Lricct partem
oceupans. Anienne corpore longiores., Ocelly 1068 in wlirogue
latere capitis. Unguiculus superior denticulis tribus (vel duolins)
instructus ; unguicwlus inferior inermdis. A uerones lati.  Long.
35 mm.

Head.—Longer than broad, ,tpln*r}xmmfvly aqual in Tength to
the thorax; inclined at an angle of 45° with tho qufnftuhiml
axis of the body. A group of strongly chitinisoed seta “hotwoen
the eyes and directed forwards towards the hases of the antenne,
The syes eight in number on ench side (fig. 74); post-antennal
organs absent.

Antennce. ery long, the length apparmﬂﬁ ¥ vavying according
to age, and sometimes exeeeding that of the body and Furoula
taken together. ‘The first two joints sub-oqual in length,
the frst Jolnt provided with a number of vevy lnng slonder setw
on its inner and ventral aspects. The third joint o little mors
than one half the length of the second. The fourth joint long
an< slender ; vamﬂ,bh, but usually cqtm} to the combined lungih
of the first two 3{)11}1}%‘ slightly buf 1 1'1‘0@;&11:1,1‘1? annulnted, and
densely clothed with setose pzie. (Vide fig. 75.)

Prunk.—Elongate fusiform in shape, &i,r.nglt{, (ﬁu‘ 75). The
segments vélated proportionately in length ;:.s 7:83:2:4;1:21:2:1,

or in other examples as 8:4:3:5:2:21: " : 1y the iuurih

*

abdominal segment occupying from 4 to 2} of the total length of
the trunk. An abundant covering of seales, hairs, and | sete

(fig. 73).
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The scales lanceolate, the hails finely plamose {compound).
Groups of strongly chitinised curved sete are present along the
anterior border of the mesothorax, forming a ¢ f1rill " or “ collar,”
and at the extremity of the abdomen.

Liogs.—TLong and slender; the tibie divided by means of a
movable joint into a longer proximal and a shorter distal
segment. The femora of the first pnir provided with several
extremely elongate slender (sensory?) setw.along their inner
aspect (fig. 76). © The superior claws sbraight, as long as the width
of the distal joint of the tibia at the base (fig. 71); armed with
two teeth along the inner margin—one tooth sibuated at a
distance from the base of the claw equal to approximately one
third the total length of the latter, the second tooth situated at a
similar distance from the apex of the claw. In many examples
there is & minute tooth placed between the distal tooth and the
apsx of the elaw. The inferior claws straight and acuminate.
In relation with each foot is a single stout fement Aair, broadly
expanded at its apex. Pseudonychic long.

Ventral Twbe—Moderately long, cylindrical. The vesicles
were retracted in all the specimens examined,

HHamule.—Situated on the anterior third of the fourth abde-
minal segment. The corpus somewhat mammilated, armed with
a stout, median backwaxrdly directed spine. The rami short and
stout, each provided with four small teeth (fig. 72). .

Lurculu.— Long and slender, ag long as the trunk-region.
The dentss parallel-sided or only very slightly tapering towards
their apices, clothed with numerous long hairs., The dentes
related in length to the manubrium as 37 : 22. The mucrones
stout and broad, wedge-shaped in sectional area ; armed with two
Iarge apical teeth, a lateral inside vooth, and n row of three dorsal
teeth (fig., 70). The distal extremity of the mucro armed with a
very stout rod-like seis on ity inner side towards the ventral
aspect. At the base of each mucro on the dorsal aspect of
the dens is a seale-like organ™ (fig. 70).

Coloraiion.—'The ground colomr varying from dirty cream
eolour to yellow, with indigo or violet-black markings disposed in
the following manner:—A Iateral arvea on either side of the head
embracing the eye-group; n few small patches at the bases of the
antennwe ; and irregular lateral markings on each of the thoracic
and abdominal segments which, however, are scarcely visible
dorsally. On the dorsal aspect of the fourth abdominal segment
are a few bilaterally symmetrical markings, and a lateral patch
on either side of the fifth segment. The femora marked with
a distal band of wviclet; a small proximal band and a morve
extensive distal band of the same colour on the first joint of the
tibia. A pale violet suffusion on the second (or distal) joint of
the latter (fig. 76). o

The general colour pathern, however, is very variable, and for

* Termed by Schifler ¥ Schappenformiger Anhang,”™
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this reason it has only been possible to describe it in o goneral
fashion. The markings on the legs are an exception, being
remarkably constant.

Length varying from 2—-4-5 mm. ; avernge length 35 m.

Twenty-seven specimens from Nara Ghat, in the Terai, Nepal
(Indicn Museum Collector, Februnry 26th and 206th, 1908) 5 and
two immature speeimens from Butal, also in the Terai, Nepal,
taken by the same collector (February 12th, 1908).

Nos. 41—‘%—2*1- and fi?g?’ Indian Museum Coll.

This species shares the characters of the genera Prronelle nid
Campylothorex. It vesembles the labter genus, and differs from
typical members of Paronclle in the grvent sizo of the fourth
abdominal segment. It is veadily sepuvated from {feenrpylotlen
by the fact that the metathorax is stiaight and not curved upon
itself. :

PARONELLA TRAVANCORICA, sp. n. (Pl IX, figs, 62665 PL X,
fig. 67.)

Segmentum abdominale quarteem 3§ parienn runct oceupens,
Antennee corpore brevioves. Ocelli 106 : 8 tiv wtrogue latere copiitis,
Unguiculus superior denticulo uno armatus ; wngricndus injerior
acwminaius, inermis. Muerones lati, reetangularas.  Long. 350
mar.

Head.—Clothed with seales. The eyes cight in numbor on ench
side (fig. 64); post-antennal organs absent.

Antenne.—A. little shorter than the body. Tho joints rolutesd
in length as 7 :8: 6 :15 (fig. 67), The basal joint clobhed with
gotae and acuminate seales ; the distal three-fourths of  thoe
terminal joint slightly and irregularly annulated.

Trunk.—Clothed with scales and seattered seta.,  Tho scoles
(fig. 66) linear or linear-oval in shape. A group of strongly
chitinised setre forming a kind of * collaxr™ or “ frill ” nlong tho
anterior border of the mesothorax, and a tuft of similwr sete ab
the extremity of the abdomen. The segments mutually relabed in
length ag 10:5:3:5:5:22:4:1; the fourth abdominal
segment occupying two-fifths the total lengtl of the bhody (fig. 67).

Legs.—Sub-equal. A single {sneni Leir ot the distal oxtremity
of each tibia. The superior claws of the feect (figs. 62 and (3)
nearly straight, broad at the base; a single minute tooth on the
inner margin near the base of the claw. In two specimens, on
the first pair of legs, there was prosent a minute tooth situatod in
front of the first tooth, and separated from it by a distance equal
to one third the total length of the claw. The #nferior clew
lanceolate and acuminate, unarmed. Pseudonychic Invgo. :

Ventral Twhe.—Long, with highly protrusible hilobed vesicles;
the anterior lobe of each four times the length of the posterior
lobe (fig. 67).

Hamula.—The corpus with a stout median anterior scta

I

«
-
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situated anterior to the rami, The rami armed with four small
teeth.

Furcuwla.—Reaching to the ventral tube; clothed with long
setee (fig. 67). The mucrones quadrangular, armed with four
terminal teeth and a small lateral tooth on each side (fig. G5).

Uoloration.—Purple-brown, somewhat paler in the mid-dorsal
region. 'The head and first joint of the antennae darker than the
rest of the body. The first and second antennal joints with
a distal band of cream-colour, the third and fourth joints entirely
cream-coloured with a slight purplish suffusion. The basal joints
of the legs, together with the femora, purplish brown ; the femora
with their apices cream-coloured. The tibim cream-coloursd with
a proximal and distal band of purple. The veniral tube suffused
with purple. The fureula pallid with light purple suffusions.

Length varying from 3-5-45 mm. '

Four specimens, taken among dry leaves and stones on the edge
of a jungle-stream at Maddathoray, W. base of W, Ghats,
Travancore, 8. India (V. dnnandale, November 18th, 1908},

No. iji?%-B Indian Museum Coll.

#* PARONELLA ¢RACILIS, sp. n. (PL XTI, figs. 77, 78.)

Segmentum abdominale quartum segmendis prwcedentibus tribus
duplo longius. Aniennce corpore longiore., COcelli 16 :8 in
wtrogque lalere capitis. Unguiculus superior denticulis iribus
(vel dwobus) instructus ; wnguiculus tnferior inermis.  Mucrones
lati. Long. 5 mm. '

Head.—Considerably longer than broad, The egyes eight in
number on each side ; posi-antennal organs absent.

Antenne.—Longer than the body, in some cases as long as the
combined length of the body and furecuin. Infull-grown examples
they vary from 6-5-7'5 mm. in length. The relative lengths of
the joints varying from the proporfion of 15:15:10: 27 to
17 : 16 : 10 : 30. Densely clothed with hairs; on the basal joint
lanceolate scales are present among the hairs,

Tnde.—Clothed with small lanceolate scales, among which are
numerous hairs ; a *fringe ” of setmw along the anterior border of
the mosothorax. The regments ralated proportionately in length
as 9:6:4:5:2:22:2:1, The fourth abdominal segment
double the length of the three preceding segments.

Legs.—Long and slender, clothed with slender, elongate setewe.
The tibise divided by a joint into preximal. and distal portions,
related respectively in length in the 3}1‘91301%1011 of 2:1. A smgls
long stout tenent Zair in relation with each foot. The superior
elaws moderately slender, straight (fig. 77); armed with two
teeth, one placed at a distance from the Dbase equal o one-third
the total length of the claw, the other placed ab a similar distance
from the apex. Between the distal tooth and the apex of the
claw is a minute tooth which, however, s not always present,
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The fz,nfa?'w?* claws markedly scuminate, unarmed. Pseudonychic
large, projecting laterally.

Ventral T who—1-75  mm. long, slender, cylindrical. The
vesicles each subdivided into a long anterior lohe and a shovter
posterior lole,
© Furcula.—Reaching to the wventral tube; average length
2:28 mm. The denies slmhﬂytayermw towards their extremities ;
related in length to the manubrium in the proportion of 7 : 5.
The wmuerones (fig. 78) cnmpiex, wedge-shapod  when  viewed
in sechbion ; armed with a prominent fer mm&l tooth, nnd o small
ventral Looth applied to the base of the lutter; two Internl teeth
on the inner side of the mucro.. T'he dorsal ulcm of the muero

rovided with four teeth. The apex of the dens provided with
a scale-tike organ on the dovsal side, and a stoub rod-like seta on
its inner aspect.

Coloration.—The ground colour varying from cream to pale

ellow, darkening according to the number of seales present.
I'he eyes on a black pateh on ,each side of the head,  The antennwee
a little darker than the ground colour of the lmdy, tnelining in
some examples to pale brown; the basal joiut ]{mfrliuthnstﬂy
streaked with violet-black. .Budy qarkings varying from violet-
black to almost black, giving the insect a nmiﬂvd Lppearancas 1o
the naked eye. 'The sides of the head and the Interal morgins of the
thorax and first alddominal segment violet-hlack. A fow Interal
markings of the same colour on the remaining abdominal
segments. The fmly dorsal marking is & narvow irvegular fanns-
verse streak crossing the head behind the hases of f:h{‘ nnbonnm,
The femora marked with a distnl band of violet; the proxinml
tibial joint with both proximnal and distal bands of ihe snane colony ;
the distal tibial joint with a violet suflusion across the middle.

In very pale example$ the body-markings arvoe entively absent,
only the legs retaining the usual ecolovution. In very dark
specimens the markings along the sides of the trunk are con-
fluent, and are united by transverse bands crossing the two
thoracic segments, and each of the fivst three Sf*"illenf:;-; of tho
abdomen.

Length varying from 5-55 mm,

Twenty-two examples, taken among damp dend lenves in forest
of rhododendron and oak at Bhowali, TTimalayan foot-hills of
Kumaon, 8700 ft. (4. D. Imamns, Octoher [8fh-28vd, 1009),

No. -33{) Indian Museurn Coll.

* PaRGNmA.A_ PHANOLEPIS, sp. n, (P, X. fig. 69; Pl XI
fig. 79.) K.

Unguiculus superior duobus parvis dentibus armatus ; wnguicalios
wiferior lanceolatus, inermis.. Mucrones lati, quattior apicatifus
et Iribus dorsalibus  denticulis armati.  Deotienli dorsales it
collocati wt nnus post alterwin inseptus sit,  Apticulus Q?Uzri-zé&
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antennarum secendo et levtio longitudine cequus, vel pawllo longior.
Netee corporis longee, in fasciis instructee. Long. 3°5 mm.

Head.—Invested with seales and provided with a prominent
dorsal tufl of large sub-erect setee. The eyes eight in number on
‘each side ; no post-aniennal organs, _ ‘

Antennw.— Varying in length from 4 to 4'5 mm. ; the joints
very variable in length. The first two joints sub-equal; the
fourth joint at least as long as the combined length of the second
and third joints. The exact numerical proportions in the length
of the antennal joints of four typical specimens were 50 : 50; 32 ; 89;
B5 : 54 :37 :95; 63 : 54 :34:88; and 51 :51 : 35 :85. The
two proximal joints clothed with scales and hairs, the distal joints
cutirely clothed with hairs of various lengths.

Lrunk.~—The segments related proportionately in length as
14:9:6:11:6:37:5:2. Clothed with small lanceolate scales
densely. packed together; in the mid-dorsal line the scales
are considerably larger and oblong-ovate in shape. A prominent
investiture of large and very conspicuous sub-eveet setw with
curved extremities disposed in thefollowing manner :—A “c¢ollar ”
along the anterior margin of the mesothorax, a few scattered
setee of similar type on the dorsal aspect of the segment and a
group near the posterior border. Bimilar groups are situated
near the posterior margins of the metathorax and the first two
abdominal segments. The third abdominal segment with a few
seattered’ setee only. The fourth abdominal segment with a
conspicuous tuft, of longer and more slender sebee about the
middle of its dorsal aspect, and a fringe of similar setw, directed
backwards, nlong its posterior and postero-lateral margins. The
fifth and sixth abdominal segments densely clothed with sete and
partially concealed by them.

Legs.—The femora and basal joints scaled. The tibie distinetly
separated into proximal and distal joints; the former related in
length to the latter as 19 : 7 on the third pair of legs, and as 17 : 7
on the first pair of legs; clothed with hairs and setee of various
lengths. The superior claws of the feet lanceolate and acuminate,
armed with twosmall teeth (fig. 69); one tooth situated at adistance
from the base of the claw equal to one third the total length of
the latter, the second tooth situated at a similar distance from
the anpex of theclaw. The inferior claws lanceolate and acuminate,
unarmed. Pseudonychia large, at least one half the length of the
inferior claw. A single stout tenent Aair to each foot.

Merewle.—In length varying from 2:5 to 275 mm. ; the ratio
of the length of the manubrium to that of the dens varying from
11 : 12 to 3 : 4; in the majority of examples, however, the ratio is
as 4 ¢ B, 'The muero large and somewhat plate-like; armed with
an outer and inner apical tooth, each provided with a slender
Interal tooth prolonged down the mucro in the form of a ridge.
The inner apieal tooth is continuous at ity base with the dorsal
plate-like portion of the mucro. The latter bears two Inrge
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backwardly directed teeth, situated just behind the inner apical
tooth, and a small acicular tooth near to the base of the muero,
At the apex of the dens, on its inner aspect, iy n small sccle-file
organ (fig. 79).

Coloration.— Colour when alive leaden purple (in some speci-
mens almost black) with a slight metallic sheen. The antennme
and legs purple-black., The furcula greyish white. In aleohol
specimens the colour is purple-black when but few of the senles
have been lost. In the majority of cuses the specimens become
denuded of a large proportion of the seales, and the body-colour
then appears mottled and strenked with shades of brown and
purple-black.

Length varying from 3-3'75 mm.

Thirteen examples, taken on the inside walls of nn old bungalow,
probably residing in deecaying beams and rafters; DBhowali,
Himalayan foot-hills of Kumaon, eiree 700 fi. (d. 2. Inmans,
June 126h~29th, 1910).

No. 8997 Thdian Museum Coll.

16 _
Perfect examples of this species are easily veocognised by tho
conspicuous bufts of sub-erect setme ; in aleohol specimoens tho
latter fall off with extreme readiness and ave nsually absent.
In five of the specimens the two distal antennal joints aroe
lemon-yellow, and very conspicuous in consequence.  Whether
this is o sexual or variebal difference I am mnablo to suy.

#* PARONELLA INSIGNIS, sp. n. (Pl X1, fig. 80; Pl XTI, figs, 81
& 82.) .

Unguwiculus supertor wno dente carmalus ; wgwiculus fnferior
ceuleaius, inermis.  Muerones lati, duobus denticulis apicalibns
et tribus dendiculis dorsalibus armati, Dendicnli dorsales it collocati
wl unus post alterum sit inseriws, Long. 3T .,

Head.—A. little longer than the mesothorax: covered with
scales, among which are a few scattored setwe.  The eyes vight in
number on either side ; post-aniennal organs absent. ‘

Antenne~—Very long and slender, exceeding 5§ mm, in longth.
The joints wutually related in length in the proportion of
17:13:; 23. 4

Trunk.—Elongate, linear, clothed with seales, The scales
small and broadly lanceolate ; a tuft of sefer at the extremity of
the abdomen. The segmenis related in Jength as 10 : 8:5: ¢ :
5:22:3:8% (fig, 80).

Legs.—All the legs similar; the tibim distinetly divided inio
proximal and distal portions by a definite joint, The proximal
portion a little more than twice the length of the distal portion
(i.e., a8 15 : 7).  The superior claws (fig, 81) of the feet slender
and tolerably long, mrmed with a single tooth situnted at n
distance from the apex of the elaw equal to one third the loneth
of the claw, 1In some examples there is also n ru&inm:rl‘;},'y
tooth placed abt a similar distanee from the buse of the claw,
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The inferior claws nearly as long as the superior claws, unarmed ;
their distal portion abruptly narrowed, becoming acicular. A
single long stout Zenent hair in relation to each foot.
. Ventral Twbe.—Long and eylindrical, emitting a pair of elongate
vesicles, each of the latter subdivided into a longer and shovver
lobe (fig. 80). .

Lurcule.— As long as the abdomen ; the manubrivwm related in
length to the dens as 10:13. The mucro (fig, 82) broad and
flattened, inclined at an obtuse angle with the long axis of the
dens; armed with an outer and inner terminal tooth and a row
of three sharply pointed teeth along its dovsal edge, situated one
behind the other. The apex of the dens provided with stout
elongate sete slightly longer than the muecro (fig. 82),

Coloration.——The ground colour varying from light yellow to
hrown-yellow with markings of brownish purple, The antenne
purplish ; the posterior half of the head, together with the
lateral and anterior margins of the mesothorax, and the first
three abdominal segments, suffused with brownish purple. The
fourth abdominal segment suffused with the same colour aleng
its sides, and along its anterior and posterior margins, A broad
transvarse band of similar colour crosses the middle of the seg-
ment, but is interrupted in the mid-darsal line., The eyes on a
black patchh on each side of the head. The furenla and ventral
tube yellowish white. The Jegs with the tibial joints almost
entirely darlk purple except for a whitish snffusion at the apex of
their distal joint. The femora suffused with purple, especially
towards their apices.

Length. Average Iength measures 37 mm,

Five examples, taken from among dry leaves and stones along
the edge of a jungle-stream at Maddathoray, W. base of W, Ghats,
Travancore, S, India (¥, dnnandale, November 18th, 1908),

No. %19 Thdian Museum Coll.

18
In none of the five specimens weore the antennse perfect, except

in the case of the example figured on Pl. VI. The number
of joints (8) is exceptional among Collembola, and it is not
unlikely that the antenna has been injured and has not re-
enerated the full number of joints (4)., Such examples are
known to be not infrequent in Zomocsrus, Orchesella, and ather

genera.

Genus IDIOMERUS, gen, nov,

Mesonotum prominens, contcus. Ocelli 16 : 8 in wtroque laters
capitis ; organa postantennalic carend,  Anfennce quingue-
wrticulaties ; . articulis basalis perparvus, ultimus longissimus.
Cutis squamosd. .

This genus is easily recognisable by the remarkable form of the
mesonotum, which projects upwards in the form of a cone ahove
the level of the rest of the body (text-fig, 15),

Proc. Zoor. Soc.—1912, No. VIIT, 8
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* TDIOMERUS PALLIDUS, spen. (Pl LX, fig. 61.})

Segmentum abdominale quartwm fere dimvidicm partem Irunect
occupans. Unguwienles superior duobus parvis dentibus armetus ;
wnguiculus inferior lanceolatus, tnermis. Mucrones ladi,  Long.
3:5-5 aum.

ITead.—Tonger than broad, equal to the combined length of
the metathorax and first three abdominal segments ; clothed with
seales, The eyes eight in number on each side ; the post-enteniced
orgons absent.

Antenne.—TFive-jointed, o little longer than the hody,  The
‘basal joint small, and concealed {text-fig, 15); the terminal joiut
the largest, variable in length. The velative longths of the joints
are as J 24 : 21 0 17 : 32,

Trunk.—Clothed with seales; a “collar” of long setee nlong the
anterior margin of the mesothorax, and a tuft ab the extremity of

5 t k A
the abdomen. The segimeunts related to one another i length in
b t’; £F {4 1 ¥ o
the proportion of 16 : 6 : 4 :5:4:306 : 4 : 1. "Thoe foureh shdo-
minal segment oceupying o little Tess than haldf the length of the
o }, [ . |
trunk, egual to the total length of the preceding trunk-seomoenis.
o o Ia]

Text-fig. 15,

Outline figure of Ldivmerus pallidus, showing the eluuacteristic shoy of
the mesonotum,
Legs.—The legs sub-equal ; n single tenent frir ol the fapoex of
ench tibin. “The superior daws moderatoly slendor, netninado ;
armed with two minute teeth, inserted oune hehind the obler on
the inmer margin.  The inferior claws lnnceolate and newminnto
npnarmed.  The pseudonychic lavge. The tibiw 1ﬂf:t..l-i;i{ft1¥ui‘:e:
the proximal and distal portions related to one another in Yenetl
in the proportion of 15 : 7, i

Veniral T'wbe.—TLong and eylindrical.

Heamula—Closely resembling that of Paronelle bitraeri (1. X,
fig. 72); the corpus carrying a stout median sota hobwoeen niud in
front of the rami.  The rami each armoed with four sl tooth,

Lurenla.—Renching to thoe ventral tube, clobhed ?{mi;r:ai]y with
lanceolate scales.  The dentes only slightly tapering Jdistally  the

ot
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manubriwm related in length to the dentes in the propovtion of
26 : 29. The macrones broad (Hig. 61), armed with three large
rounded terminal teeth, a lateral tooth on the outer side, and an
erect dorsal tooth with a spiniform tooth ab its base.
Coloration.—The ground colour varying from a dirty cream-
colour to light yellow, with the furcula and ventral tube paler.
A few small purple-black markings on the head between the eyes,
and around the bases of the antennze. A longitudinal stripe
of the same colour along the greater part of the length of the
Iagt pair of femora. In two specimens the ather femgra were
similarly streaked. The eyes on a black patch on either gide of
the head.
In gpecimens retaining their full complement of secales the
ground colour appears darker and inclined to a brownish tinge.
Length varying from 3-5-5 mm, - ;
Tive examples, taken among dry leaves and stones along the
edge of a jungle-stream at Maddathovay, W. base of W. Ghats,
Travancore, 8. India (. Annaendale, November 18th, 1908),

No, {fi? Indian Museum Coll.

In one example out of the five the ypper claw of the feet was
devoid of teeth, and in a second specimen there was gnly a
sincle booth present. The muecranes, hgwever, supply much yiore
constant specific charvacters. '

Genas UyragDERUS Nicojeb,

Cyphodeirus Nicolet, Rech. pour sery. & I'bigh. des Podur.,
Neuchitel, 1841, p. 63 (ad pariem). .

Cyphoderus Tullberg, ¢ Fort, fver 8v. Padur,”, Ofvers, Kongl
Vet.-Akad, Forhandl. xxvii. 1871, p. 150. ’

CYPHODERUS SIMULANS, sp. n.  (PL XII. figs, 90, 91.}

- Omnino albus.  Ocelli nulli. Unguiculusg superior uno magno cf
duobus parvis dentibus instructus. Long. 1 mm,

Head.—The syes and post-antenncl organs absent.

Antenne.—Four-jointed, the joints related respectively in
length ag 2 : 7 : 3 : 10; the terminal jaint slender and tapering
distally. The length of the antenna is approximately half the
total length of the tharax and abdomen.

Trunl.—Closely resembling C. albinus Nic.

Legs.—All similar. The guperior claw long, nprovided with
a very large basal tooth and two small distal teeth ; the énfarior
clarw bidentate at the apex, the ventral tooth being congiderably
shorter than the dorsal ; a single very slightly curved tsnent
Aair (ig. 90).

Furcula.—In length slightly exceeding the antennece, The
matcrones (fg. 91) very long and slender, and when wviewed
dorsally, quito straight ; the terminal and dorsal teeth similar tq
those of . albinus. The manuwbrium and denfes clothed ventially

g*
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with scales; the dentes provided with a double row of six large
soales, which are somewhat spear-shaped with a prominent mid-
rib; to the inner side of each mucre is a large terminal seale
(fig. 91). _ )

" Coloration.——When alive, white (Annandale); in alecohol, pale
dirty eream-colour, :

Length 1 mm.

Four specimens ou bats’ dung in total darkness in the Khayon
Caves near Moulmein, Burma (&, Annandale, Mareh 7th, 1008),

No. 11’;’%—{-3 Indian Museun Coll,

The absence of eyes and pigmentation are characteristics of n
true cave-dwelling animal.  Du. Annandale informms me, howover,
that the Khayon Uaves are of no great extant, though theiv inner
parts are quite dark.

Cyphoderus simulans is readily distinguished Trom (7 albinus
Nie.T in possessing a somewhatb longer superiov claw to thoe feot,
with two small additional teeth., Thelatter, however, nraditlicult
to detect on account of their delicacy and transparencey.

Gienus PSEUDOCYPHODERUS, gen, nov,

Mesonotum non prominens,  Seguicuiwm abdominis querlion

guintuplo longius quam  leritwm. Antene  dimidiceom  perrtem
corporis cquantes, tnfra capud insertee,  Mucrones minwts. M-
brium  bigrtioulatum.  Ocelly el organa postanbenncdic  coarent.

Squamis et setis instricius.

This genus may be readily sepmeniod from Cyplioderus Nie,,
and Cyphoderodes Silvestril, by the fnet thoat the mouth and
frontal region of the head are completely ventral in position, nnd
consequently, the points of insertion of the antennm ave situnted
on the ventral aspect of the head.

* PSRUDOCYPHODERUS ANNANDALEL, sp.n. (Pl XIT1, figs, 87 - 89.)

Antennee articulis {ribus wlttmis inter se longituding sub-cequel-
ibus.  Unguiculus superior quadvideniatus ; wngriculis tnferior
bifidus. Dentes dimidiam partem manubrii cquantes ; quingue
sguamis externis, tribus internis, of wna squama torminald inséructi,
MMucrones quedridentali, denies ita collocwti wt wnws post alterian
inserius 8it.  Long. 1 mm.

- Head.—Considerably broader than long, the fucinl vegion,
together with the mouth, alinost entirely ventral in position,
The eyes and post-antennal organs absent,

Antennm.— Arising from the ventral surface of the hoead. fonr-
jointed, the joints related to one another in length as 6 ; 14 I,ti- : 133,

Trunk.—Densely cavered with small seales, among which -
some short secattersd hairs of varinble length, ‘.[‘h?z hond  aned
trunk segments related respectively in length as 165:12:7:4:4

1 Fids Borner, “Znr Kenntnis der Apterymoben-Faunn von Dr

Nachbardistrikte,”” Abh, Nat. Ver. Bremen, Bd xvii, P71, f, 2R
f H > N A 4 N s Iy,
T In ¥ Permitenleban aaf Coylon. van K. Eschericl, Jena 1, TR

o nnd  doy
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5:26:2:2, The fourth abdominal segment at least five time

as long as the preceding segment. _ :

. Legs.—Provided with short straight setee.  The superior claw
of the third pair of legs stout and thick, except at the apex whers
it becomes swollen and membranous (fig. 87); one large acicular
tooth situated at the middle of the inner margin, a minute tooth
immediately in front of the former, and a small tooth close to
the apex of the claw on either sude. The inferior claw wide and
plate-like, bifid. The claws of the first and second pairs of legs
smaller and somewhat shovter. A single {enent hair in relation
to each foot.

- Furcuie.—Moderate in size, stout, "4 mm. long, scaled ven-
trally. When closed up beneath the abdomen the muecrones
reach to the anterior border of the fourth abdominal segment.
The manubrium divided imperfectly . inte proximal and distal
portions (fig. 88). The dentes just about half the length of the
manubrium, short and stoub; each provided along its oufer
aspect with a dorsal row of five very large scales, a row of two
similar scales along the inner side, and a small terminal scale
just beneath the muero (figs. 88 and 89). The proximal inner
scale equal in length to fthe proximal outer scale; the outer and
inner apical scales longest of all, the inner slightly longer than
the outer. The muere very small and armed with four feeth
(fig. 89); a very small terminal tooth, and three dorsal teeth
sitnated one behind the other; the posterior and middle teeth of
the row curved and pointed, the anterior (or proximal) tooth
blunt and rounded. - ' '

Coloration.—In aleohol, white,

Length 1--1-15 mm. _

Twelve specimens taken from a nest of Termites at Rhamba,
gsouth end of Lake Chilkka, N.E, Madras (&¥. dnnandals, March
8rd, 1910). The Termite has been subsequently identified by
Prof. Silvestri as Lermes redemanni Wasm.

No. ‘Lﬁ? Indian Musewm Coll.

Sub-order SYM PHYPLEONA Bbtrn .

Fam. SMrixtHURID.E Lbk.
Sub-fam, SMrxrTuurIDINE Birn.
| .
Genus SMINTHURIDES Born.

t Siinthurus (Smynthurus) Latreille, Iist. Nat. 1804, T. wiii.
p. 79 (ad pariem).

Sminthurides Borner, © Zur Kennt. der Apteryg.-Fauna von
Bremen,” Abh. Nat. Ver. Bremen, 1801, Bd. xvii. p. 91.

. * SMINTHURIDES APPENDICULATUS, sp. n. (PL XII. figs. 83-86.)

Articulus wltimus antennarum longlssimus, v annulatus.
Pili claveati in tibise nulli.  Ungudculi superiores imermes ; wngui-
] A L4 ‘r’ * hd . ‘.0 .
culi inferiores in setrm longum prolongatl, Inguicli inferiores
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pedum posteriorum elicm (ribus appendicibus filformibus fustricti.
Muerones furcwle lati, laminati. Long. *5--7H new.

Antennce.—Slender, the joints related to one another in Jength
as 8:11:22:32; the terminal joint only with slight indications
of annulation (ﬁg. 83).

Trunk.—The abdomen provided dovsally with n fow shovt,
curved, scattered hairs.

Lejs —The first and second paivs similax (fig, 85): the swperior
claws very long, ab least two and a half tihmes as long as the
breadth of the tibia, slightly curved at their npives, swnanrmed,
The #nferior clew approximately one fifth longer than the superior
claw, setiform and whip-like, usually with =« “mintte tooth on it
ventral aspect towards the base.  The swperios eleirs of (he thiid
pair of legs shorter and smaller than those of the preceding
pairs; the injerior cleirs whip-like, armed at about the middie of
their length with a group of three filiform dorsal appendinges, and
a small tooth sifnated close to the laiter on the ventirnl sinfaeo
(fig. 84). No tenent hairs to the feet,  The tihine of the thivd
pair of legs provided with three apiend sewse orguns (4) on the
inner side (lig. 84). '

Ventral Tube.— Very shovt, without elongute vesieles.

Lrugeulae.—The dendes; without their muerones, coual in longdh
to the abdomen; .s;hghily eorved vontealwards,  Phe wreeronns
very large (fig. 8G), at least as wide as the maximum witlth of
the dons, lamellate.

Coloration.—Ground colour Teaden, the legs and spring puder,
The eyes on a black patsh on ench sideof the Tesd, The nulenne
darle leaden coloured with a purplish suffusion. A pale yellow
dorsal area on the head, Learing a small bluish-panple pateh
between the eyes. The trunk uuhtm bluoe doesally, with smatll
pale yellow markings,

LZength varying from 578 mm.

Twenty-one specimens taken on the surface of wator st Cnlentta
(Indian Musewmn Collector, January 9th, 21st, nud 220d, 1HOR),

4801 4302
Nos. 5 and - Indian Musenm (s(ﬁl

T1IT. A Cararoaur F e (BeNtal ConLiBsBuLA,

In defining the aren compr:s@d within the Crientsl vegion, |
have followed Bilanford * in taking for its northern houndary the
limits of forest growth in the {fnfmhn?n.* ; while as rew ards Lhe
south-eastern houndavy, .I have followod the lnter views that
are well snmman .‘-@c} by Pelsencer + amd supported by the resulis
of the ¢ St’hcarm expedition,  Pelsefiver proposes the name of
“ Weher's Line fonr the sonth-esstern houndmey, whieh is rogmrded
a8 passing enst of Thmor and ﬂn'mwh the Bada .rml Mnim*t' L Sens,

* ¢ The Disteibution of Vertehrute Avdtimds in Tondin, Cexlon, sud Vuran,”
P!nl Trans, Roy. Soe. vol. 194, 10061, p 347,
“ La Ligne de Weber, Timibe Zoologique de PAsic ef do UAustrundie,”  Badll Belg,
Acad. 1004, :
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With the small amount of knowledge of Oriental Collembola
ati one's disposal it is impossible to make any generalisations.
T'wo features, however, stand out as notable :~—(1) The paucity of
the members of the Sub-order Symphypleona, which is represented
by only three genera, and as many species, out of a total of ffty-
three species of Oriental Collembola. (2) The relative pre-
ponderance among species of the genus Paronelis.

(]

o

0o =1

9.
10.
11.
12,
13.

14.

15,
16,

Sub—‘{n'der ARTHROPLIEONA Born.
TFam. Popuvrnipa Lblk.

Sub-fam. HYyroGASTRURING Born.

. Yenylle obscrra, sp. n.  India (W. Himalayas).

Sub-fam. AcsoruTiva Birn.

Protanura Zrwepeling Born.,  Java., (Birner; Mith. Natur-
hist. Mus. Hamburg, 1908, xxiii. p. 169.)

Oudemansia cwerulea Schitt, Thousand Islands., (Schots;
Ent. Pidskr. 1893, p. 172.)

Achorites lipaspis Born., Java. (Borner; Mitt, Naturhist.
Mus. Hamburg, 1906, xxiii, p. 170.) '

A. hirtellus Born.  Java. (Borner; loe. cit. p. 170.)

A, armetes Nie. Sumatra. (Oudemans ; Zool. Ergeb.
einer Reise in Niederl.-Ostind., Hft. i. p. 88.) Ceylon.

A. crassus Qud. Sumabtra. (Oudemans; Zoc. e, p. 90.)

Ceratameria (Schotiella) maxima Schiott.  Java., (Borer ;
Mitt. Naturhist, Mus. Hamburg, 1906, =xiii. p. 167.)

Sub-fam. Neaxvvnring Born.

Pseudachorutes anomealus, sp. n,  India. (B, Himalayas.)

Neanura coralline, sp. n.  Ceylon.,

N. pudibunda, sp. n. Lower Burma.

N, intermedia, sp. n.  India (W, Himalayas).

N. fortis Oud. Java, Sumatra, and Saleyer. (Oudemans ;
Zool. Ergeb. einer Reise in Niederl.-Ostind., Hib. 1. p. 91.)

Sub-fam. OxycHIURINE Birn.
Onyechivrus (Lipuwrea) fimetarius Burm., Sumatra.  (Oude-
mans ; leec. ¢it, p. 90.)
Fam. ExtoMosrYIDA D. T
Sub-fam. Isovoyine Schiffl

Tsotoma crassicornis Schott. Suwmatra. (Schitt ; Ent.

Tidsky, 1893, p. 1721.)
I. nigropunctate, sp. n. India (E. Himalayas).
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Sub-fam, TomocsrINg Schifl

17. Zomocerus (Macrotoma) monlanus Oud. Sumabra.  (Oude-
mans; Zool. Ergeb. einer Reéise in Niederl.-Ostind., TIft. i
p- 91)

Sub-fam. HereroMuricra, sub-fom, nov.
18. Heteromuricus cergifer, gen. et sp. n.  India (Bengal).
Sab-fam. Exrovonnryixa Schifl

19. Isotomurus (Isotomea) pelustris Mill, Indin (Bengal).  Suls.-
sp. tricuspis Born.,  Java.  (Borner; Mitt, N aturhist, Mus.
Hamburg, 1906, xxiii, p. 173.)

20. Lepidocyrius robustus, sp. n.  Indin (Travancore),

21. L. brewveri Born, Seychelles.  (DBdvoer; Mitt, Naturvhist,
Mus. Hamburg, 1906, xxiii. p. 176.)

92. L. jawanus Birn, Java, (Bivuer; loo. il p. 176.)

28. L. variabilis Oud. Sumatra and Java.  (Ondemans; Zool,
Ergeb. einer Reise in Niederl.-Ostind.,, T i p. 84.)

4. L. javanicus Oud, Jnva. (Ouwdemanns; loe el pu 8D

25. Fntomobrya kali, sp. v, Indin (Bengul),  Var lutea vov.
India (W, Himalayas).

26. . Aorensis Qud.  Floves. (OQudemans; loe. ol p. 84)

27. E. longicornis Oud.  Sumatia and Juava,  (Qudomans; oo,

. ¢it. p. 87.)

28. Seire (Sira) annulicornis Ouwd.  Java, (Oudemnns; Toe, eit,
p. 87.)

29, 8. sumatrane Ond.  Sumabra. (Oudemans; loeo el po B8

30. S, brahma, sp. n,  India (United Provinees).

31, Pseudosira indra, sp. n.  Indin (Bougal). :

32. Dieranocentroides fasciculatus, gon, et sp. . India (W, [Tima-
lnyas). . :

33. Heteromurus tenwicornis Born.,  Java. (Birner ; Mitt.
Naturhist, Muos, Hambureg, 19006, xxiii. p. 177.)

34, H. tetracanthe Birn., Java, (Bivner; loe, eit. p. 177.)

36, H. (Templatonin) sp.? Java. (Oadenmins; Zool, Kregeh,
einer Reise in Niederl.-Ostind., L. 1. p. 81

36. Cremastocephalus celebensis Schiif.  Clelebes,  (Mehiflor
Archiv £, Natuvges., 1808, p. 407.)

37. . mondanus, sp. n.  India (8. Flinalayas).

38. O\ indicus, sp. n.  India (United Provinees and Bengal),

39. Paronelle tarsate Born.,  Java, (Borner; WMitt. Naturbist.
Mus. Hamburg, 1906, xxiii. p. 177.)

40. P. setigera Borm.  Java, (Bérner ; loc. eit. p. 178.)

41. P. borneri, sp. n. Nepal.

42, L. travancorica, sp. n. . India (Tivancoro).

43, P, gracilis, sp. n.  India (W. Hibualayas),

44. P. pharolepis, sp. n.  Indin (W, Hinmalayas).

5. P, dnsignis, sp. n. India (Travancore),
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46. fdiomerus pullidus, gen. et sp. n.  India (Travancore).

47. O yrhoderus simulans, sp. n.  Burma,

48. C. jevanwus Born. Java. (Borner; loc. ¢it. p. 180.)

49. Pseudocyphoderus annandalei, gen. et sp. n. India (N.E.
Madras). ‘

80. COyphoderodes ceylonicus Silv.  Ceylon, (Silvestri ; in Ter-
mit. auf Ceylon von E. HEschevich, 1911, p. 245.)

Sub-order SYMPHYPLEONA Born
Fam, SMINTHURID.E Lbk,
Subafanﬁ. SMINTHGRIDING Birn.
51. Sminthurides appendiculatus, sp. n. India (Bengal).

Sub-fam. GORYHI‘PE{ORII"?E} Abs.

52 Corynephoria jacobsoni Abs.  Java. {(Absolon; Entom.
' Ztg. Wien, 26, 1907, p. 338.)

Sub-fam. Dxcyﬁfroumm Born.

58. Ptenothriz gracilicornis Sclm&l, subsp. gibbosae Birn. Java.
(Borner; Mitt. N“Lt&l‘hl&t Mus. Ha,mbur*é, 1906, x=xiii.
p. 185.)

IV, A Suomxanry oF GeNErarn CoONCLUSIONS.

1. Four genera and twenty-seven species of Collembola are de-
scribed as new, and three species belonging to as many genera
were already known. Outb of a total of thirty-one species, five
are Palmearctic, and were obtained above the limits of forest-
growth in the Himalayas. The remaining species are Orientdl.

2. The Palecarctic S}JBCIE‘S ave all referable to well-known genel a,
and were not met with in the Oriental region.

3. Among the Orlental species it has been found necessary
to evect four new genera, 1. e.: Bzcrmwc&nimzdﬂs,
. Heteromuricus, and Psewdocyphoderus. The remaining species
all pertain to genera whose range extends into at least one
other zoo-geographical region. ,

4. Among the new forms discovered, the most remarkable is
Heteromuricus cercifer, gen. et sp. n. Tt is unique among Collem-
bola in possessing a median cercus to the fifth abdominal segment.
A mnew sub-family—the Heteromuricine—is proposed for its
reception. Psewdocyphoderus gen. nov., with a single species, ig
described from the newhbourhcod of Lake Chilka, whers it
occurs in Termites’ nests.

. The total number of Collembola known from the Oriental
l"egmn amounts to fifty-three species comprised within twenty-
seven genera. Of these only three genera, each with a single
species, are members of the sub-order Symphypleona.
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V. EXPLANATION OF THE PLATER.

The figares were made with a Leitz drawing apparatus wnder vitrtons mneiiti-
wtions. Wherever arrows are vepresented they indicate thedivection of the anterior

md of the body.
on 3 Prare VI

Pseundacharwtes anomales, sp. 1,

Fig. 1. The right mucre viewed from the Interal axpeet,
2. The eyes and post-nutennal organ of the right sithe,
3. The right foob of the first pair of legs, )
4. An outline figure ot the fureula seen from the dovsal side,

Xeonylla ohseura, sp..

5. An outline figure of the dorsal aspeet of the furenla.

6. A dorso-lateral view of the anal spines and their ympithe. _

7. The mucro and apicnl portion of the dens of the Ldt side viewed from the
innoer aspect.

8. The hamukt

9, The right leg of the first pair.

Neanwra pudibunda, sp.

Fig. 10. "The antenna, eyes, and post-antennal orgun of the beft sule.
11. hoe left foot of the thivd paiv of legs,
12, The insect viewed from the dorsal side.

Neanurg infermedia, spe .
M, 18. The loft antennit seon from the dovsal aspect.
14, The lett toot of the first paiv of legs,
Tzolomarus palnsiris Miill.
Fig. 18, 'The mucro, together witlt the npex of the dens ; vight side,

Isotoma séme, spm

IMig. 16, The left foot of the fivat pair of logs,
17. The mucro and apex of thoe dens of the Teft side) viewed frooe fhe audee
side.
18. "Fhe eyes of the right side.

Brave VI,

Tsotome siva {continned)
Fig. 19. Thoe inseet seen from above.

Neanuwra intermedia {contimded),
Pig. 20, The oyes of the left side.

ZLeotomuras palustris (conthimed),

Tig. 21. The right foot of the first paiv of Tegs seen From thoe fner silbe,
22. The eyes and post-ankennal organ of the vight side.

Neoannra corallina, sp. n.
PFig. 28, The {usecct viewed from nhove.
24, The left antenna scen feom the vengral sspect,
25. 'I'he eyes of tho left side.
28, Tho thivd leg, left side,

Lsotoma nigropunctutea, sy n.,

Fig. 27. 'l_;‘he eyes and post-untennal organ of the vight side,
28. :1he right foob of the third pair of legs scen front the inner aspect,
20. The apex of the dens of the right side together with the wuere.



Fig, 30.
‘ a1,

Tig. 82,

Ifig. 33.

Fig 34.

85.

34.

Pig, 7.
349,
443,

Fig.41.
42,

Trig. 43.
4}435

Fig. 45,
46.

4’?»
Tig. 48,

Wig. 49.
0.
51.

Fig, 656.
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dnfomolyrye erassa, sp. n.
The muere and distal portion of the dens of the right side.

-The eyes of the right side.

Peoudosira indre, sp. n.

The ]L;fl; mucro together with the apical portion of the dens, viewed from the
inside,

fntomobrya Lali, sp.on.
The right foot and apex of tibia of the third paiv of legs ; inside view.

Prare VIII,

Intomobrya kali {continued).

The insect viewed from above. {The specimen figured has lost the longer
sclwe from the body.)

The left muero and apieal portion of the dens; inside view.

Typical setwe from the mesothorax,

Psendosira indra (conlinned).
‘The cyes of the right side.
The right foot of the third pair of legs.
A typienl seta from the anterier marvgin of the mesothorax,
A typical body-seale.

Beira frigida, sp. n.

The Ieft foot of the third pair of legs.
The muero and apex of the dens of the left side; insido view.

Seira bralma, sp, n.

Tha left foot of the third pair of legs.
The left muerc and apical portion of the dens; viewed from tho inside.

Dieranocentroidos fasciculatns, gon. ef ap. n.

The right foot of the first pair of legs. ,

A portion of the inner aspect of the dens showing the characteristic
spines. ) . o X

Hairs from various regions of the body. (a) Frowm the apieal joint of
the autenma. {%) Prom the tuft on the second antennal joint. (¢} An
acumminate hair from the legs.

Sinella monfana, sp. h.
The right foot and apex of thetibia; third pair of lezs. Spi, Spine-like
set.
Heteromuricus dereifer, gelt: et sp n.

The right fool of the thivd pair of legs.
The cercus viewed laterally.
Oue of the larger body-scales,

Prare 1X.

ITetevomuricts cercifer {continued).

The insect viewed from the right side. (The head is inclifted at a greater
angle with the trank thaw is vepresented.) ‘

The eyes of the right side.

The left muaere viewed from the ouber aspect.

Dieranocentroides faseisilatus (continued).
The left muero viewed from tlie onter side. 4., dens; 2. 7., lateral tooth:

65 a. Body-seales.
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Binella montana (continued),

Tig.56. The right mucro seen from the autaide. ‘
& 57. {a) A seta from the mesothorax, () A seln fosan the extremity of the
abdomen,
Cremastocophalus indicus, 8p. 1L

¥ig. 58. The right foot of the third pair of legs. o i
59. The apex of the dens with the muero of the Toft sithr : fnner aspect.

. Cromastocephalus moantinis, 5D, i
Fig. 60. The apex of the dens with the mnere of the leit stle; fnoer aspoeet,

Idiomerus pallidug, get et sp. .
Fie, 61, The right muaero viewed from the cuter airla,

Paronella travanvopica, sp, i,

Tig. 62, The left foot of the second pair of legs; instle view,  pa prendovsyelium
.2, tenent Liair, ‘
63. The left foot of tho second pair of legs viewed from ahove.  pa, peendo-
nychium; £.2., tanent hair.
64, The eyes of the right side,
656. The left muero seen from ity outer aspect.
60. Body-senles.

Prare X.

Paronelle travencoriea {vontinued).
Tig. 67. The insect seen Arom the rvight side,

Dieranugentroides fuscienfalzs {confinnend),

Fig. 68, The insect scen {rom the right side. (The Jegs hivve Teen dhrawnr too whort,
the hind pair should reneh almost to Ehe extreemity of the sdaloen,)

Daronelie pheanalepia, sp. n.
Tig. 60. The lelt fool of the fixst pair of legs.

Pavonella birneri, sp. 1.

Fig: 70. Tho muero and apex of the dens viewed feom the onter siblo: right side,

d., dens; m., mucro; 8§ o., seale-like ovgnn,

71. The foot and distal extrvemity of the tibin ol the first yair of Tees,

72. The hamula. The apex of the orgun is divected towavds Che hindier snd of
the animal. o., corpus; 2, ramus; &., sebd,

78. Hairs and seales. (z) From the anterior border of the mecothorax.  th)
From the fore leg.- (¢) From the general surines of thie Doy,

¥4, The eyes of the right side. )

Prare XL

Paronclia birnori (continued).

Fig.76. The insect viewed from above.
76. Entire leog of first pair.

Paronclla gracilis, sp. n.

Pig. 77, The left foat of the first pair of legs reen from the inner side.
78. The left mucro seen from the inner side,

Paronella planolopis (continned),
Fig. 79. The right muero scen from the outer side,

o - Paronella insignis, sp. n,
Fig. 80. The insect viewad from the loft side.
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ON THE BILL OF THE HEROXN. 1
Prnare XII.

Paronella insignis (eontinued).

Fig. 81. The right foot of the third pair of legs, seen from the outer aspect.
. The 1‘1ght muero seen from the onter aspect.

Sminthurides appendiculatus, sp. n,

Fig. 83. The left antenna scen from the inuner side,
84, Thea left hind foot, inner side.
85. The luft foot of the firsk pair of legs seen from the inner side.
g6, The 1101}’5 muero seen from its outer aspeet. d.i. %, dersal inner lamella;
. 0. 1., dorsal onter lamella; «. 1, ventral lamelia.

Pseudoeyphoderus annandalef, gen. et sp. n.

Fig. B’F Foot of third pair of legs. .
. Thefurcula viewed from the dorsal side. £ 5., terminal seale.
89 The left dens and mucro from the onter side. £, &, terminal seale.

Cyphoderus simulans, sp. n.

Tig. 90. The left foot of the second pair of legs.
1. The left mucro seen from its outer aspect.

8. Ontogenetical Transformations of the Bill in the Heron
(Ardea cinerea.) By Prof. P. P. Susarin, O.M.Z.5,,
Kharkov, Russia.

[Received June 3, 1611 : Head November 7, 1011.]
{Plate X111.%)

The birds of the subfamily Ardeinm are known to have a conieal,
pointed, spear-shaped bill with a simple rhamphotheea. The
curious fact that these features are acquired only in a late
post-embryonic stage seems to have attracted little attention. I
have been able to trace a gradual development of these features
in a series of embryos and young birds of Adrden cinerea,
collected and generously presented to me by one of my friends,
My, J. (. Soboelev, of Moscow.

In an embryo, in which the feather-papillze on the back have
just assumed a conical shape (length of the gape about 12 mm.},
the bhill is straight and rather slender, the tip of the upper jaw
is conspicuously swollen (not only owing to the presence of the
so-called egg-tooth), and the culmen is concave; a furrow runs
from the nostril to the base of the swollen tip (Pi. XIIT, fig. 1).

In an embryo about one day before hatehing (length of gape
22 mm.} the form of the bill has already changed ; it is thicker,
its swollen fip is not so prominent and is slightly hooked, and the
culmen is not so concave. The horny sheath of the bill is mani-
festing itself ; the covering of the tips of both jaws is thieker and
more solid, and the covering of the tip of the upper jaw is marked
off by a raised area; a furrow anterior to the nostril, and a space

* For explanation of the Plate see p. 1286,



