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List of Plates and Figuresé

SECTION A : MORPHOTAXONOMY

Plate I : Figs. 1-19 Morphology of Collembola szs

(1) Habitus {(Isotoma Jayasrae n.sp.?) and different
structural parts with abbreviations.

(2) Coloration (Iscotoma Jjayasrae n.sp) clothing not
shown.

{3) Spine (sp.) Flexed macrochaeta (F.), Plumose seta(F)
and lasiotrichia (1).

(4) tenaculum or retinaculum

(5) antenna IV sense organs,

(&) anterior ocelli and PAD (Postantennal organ)

(7) Trochanteral organ with modified microchaetae

(8) apex of ﬁandible showing teeth

(9. Yentral tube or collophore, Ant. = anterior face, and

lateral faces with specific clothing of small and
medium sized setae,

(10) FPrelabral and labral chaetotaxy,

t11) a typical trunk scale of Dicranoccentrus Spa.,

(12) Cephalic chaetotaxy showing various Qotationa, Ocelli
and FPAO in Hypogastrura p;abhoaii N.SP.y

(13) thorax 11 chaetotaxy and sense setae (s.5.) in  H.

prabhoolil N.sp.



(14)

(13

{(16)

(17)

(18)

(19)

trunk chastotany of Callynirura (H.) lineata
;ollowing Snider’'s (1967) concept of body divisions
and notations of macrochaetae; M = medial, F =~
paramedial (subdivided into Pa, Fb, Fc ete) and-L =
lateral macrochaetae and lasiotrichia (L),
metathoracic claw with Unguis having winglike teelth
(w) a&nd Unguiculué or empodium with outer teeth,
plumose seta (F) and specialised seta "rernent hair”
with clavate apex in Sinella montana Imms.

a,b,c and d: Various types and views of mucro, & =

bidentate with basal spine (b:ep), b = quadridentate
mucr o (Isotoma Jjayasrae N.sp.) © = mucro of
Callyntrura (H.) lineata and d = dorsal view,

explaining Denis’s (1948) concept,

female genital slit with associated setae, He.
prabhooii n.sp.

male genital slit with associated setae 1. (Desarial
trispinata MacBGill.

Setal distribution on den in Folsomla candida

distincta Bagnall.

Scales f(a-b) Figs. 1,11 : (c—d) Figs. 7,8,12,13,18; (e—f)

Fig.=Zg {(g-h) Figs. 3(f), 5,10,18,16(b); (i-]) Figs.
=il & (k=1l) Figs. 4,17: (m-n) Fig. 9; (o-p) Figs.

-y

3 (p), l&ta)y (g-r) Fig. 16 ()i (s~-t) Fig. 19.



Plate 1I Figs. 1-18 @ Hypogastrura (s.5tr.) prabhooll n.sp.

Habitus (2) Ant. I1II1 and Ant. IV sense organs (3)
Labral margin (4) mandible (&) maxilla (&) eyes and
FA0 (7) anterior ocelli and FPAD (8) Metathoracic claw
(9) retinmaculum (10) mucre (11) mucro (Dorsal view)
(1?) Abd. VI and anal spine (side view) (13) cephalic
chaetotany (14) genital slit and associated setae (13
and 16) thoraw 11 and Abd. 111 - Abd. VI chaetotaxy
(Half portion) (17) microchaetae on the anal segment
(ventral) (18 manubrium; den and mucro with setal
distribution (dorsal).

Scales @ (s~b) Fig 13 (c-d) Figs. 2.5,6,13,14,15,16,18; (e-
£) Figes. 48,7,9,11,12,17; (g-h) Figs. 3,107 {i—3)

Fig.8.

Plate II1 : Figs. 1-13 : Folsomia candida distincta
Bagnalls:
(1) Ant. IV sencse organs (2) Ant. III sense organs
I) PAOD and adijacent setae (4) apex of maxilla (9)
apex of mandible (&) claw (7) retinaculum (8) ventral
tube, FPostero-lateral flaps (9) manubrium f(anterior)
(10) Manubrium (posterior) (lla and b) den and mucro
{(ventral) (12) mucro (13) labrum.
Scales : {a—-b) Figs. 3,7,113 (c—d) Figs. 1,4,5,6,8-

10,12,1%; (e-f) Fig. 2.
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Page
Plate IV @ Figs. 1-18 @ Fige. 1-10 Izotoma (Desorial 3

trizpinata MacBGill.

(1) eyes and Ea0 (2) apex and Ant. 1V {3y labram 4
hind claw (5 tenaculum (&) ventral tube {(ant.face)
(7) ventral tube (post.face) (8) femal genital
opening (9) distal portion of manubrium and proximal

part of den (lateral) (10) mucro.
Figs. 11-18 3 Isotoma (s.5tr.) jayasrae N.Sp.

(11) antenna IV sense orgaha (12) antenna 111 csense
organs (13) anterior eyes and FAD (14) fore claw (15)
manubrial marginal thickening and spiny setae (16)
mucro (17) tenaculum and setal distribution (18)
ventral tube (post.face) .

Scales @ ta—b) Figs. 1—4,&,7,9,11,16; {c—d) Figs.

5.8,14,15,18; (e—f) Figs. 10-123 (g-h) Figs. 13,17,

plate V : Figs. 1-10 cinella (s.str.) montana Imms. 114
{1) Labrum (2) fore claw (3) hind claw (4) hind claw
(another e ) (=) FP-seta of tibiotarsus (&)
trochanteral organ (7) ventral tube {ant.face) (8
Cephalic chastotany (half portiom) (9) trunk
chagtotaxy t(hal¥ portion) (10) falcate mucro and

basal spine.



: (a-b) Fig. 33 (c-d) Figs. 1,2,10; (e—f) Figs. 4-7

Fige. 8 and 9 semidiagrammatic.

Plate VI : Figs. 1-10b 3 sinella (s.s5tr.) curviseta Brook:

(1) Ant. 111 sense organg (2) labral maragin (3
retinaculum (4a  and b) hind claw (5) trochanteral
organ (&) ventral tube (post.face) (7) ventral tube
(ant.face) (8) cephalic chastotaxy (half portion) ()

trunk chaetotaxy (half portion (10& and b)) mucro.

Scales i fash) Fig.:2iste=g)- Figsi 5,307,410 (B4 (e—f)

6y tg-h) Fig. 10(&); Figs. 8 and 9 semidiagrammatic.

Flate VII : Figs. 1-16b: Dicranccentrus Traternus

(ia and b) Ant. IV apex and antenna complete showing
annulation and verticilating setae of Ant. V and Ant.
vl (2) head of mandible (3) head of maxilla (4}
labral margin (S) Ant. 111 sense organs {4)
retinaculum (7)) metathoracic claw (8) eyes and
ocellar setae (Fa and b) body scaleiand macro seta
(10) ventral tube, anterior halfy (11) trochanteral
organ (12 and 13) cephalic and trunk chaestotaxy (half
portion) (14) manubrium-den—joint ventral (1%) dentes
showing plumose setae (1ba and b) mucro with complete

and broken basal spine.
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Scales

Plate

s (x—b) Fige. 1a,2,3,5,7,8,9c,1b; (c—d) Figs.
6,100,144 (e—f) Figs. 1b,9a,11,15; (g—-h) Fig. 4; (i=3)

Fig. 9b: Figs. 12 and 13 semidiagrammatic.

VIII : Figs. 1-15 @ Dicranocentrus singularis

(1) Habitus f{clothing not shown) 2 th..lil SLETSE
organs {3) GeEer labial papilla and its
differentiated seta (4 labial triangle (=) labrum
(&) labral margin (7) retinaculum (g8) wventral tube
(9) trochanteral organ (10a and b) lasiotrichia and
typical trunk scale (11) metathoracic claw (12)
mesothoracic claw (13) cephalic macrochasetotany

(half) (14) trunk macrochaetotany (half) (135) mucro.

Scales @ {a—-b) Figs. 3-3, 8,10{a) % {c—-d) Figs. 7,9,10(b) 3

Plate

(e—-f) Figs. 2,153 (g-h) Fig. &i (i—3) Figs. 145128

(k—-1) Fig. 1, Figs. 1% and 14 semidiagrammatic.

iX : Figs. 1-11 1@ Cyphoderus saroiini N.sp.
(1) Trochanteral organ (?a  and b)Y ventral tube

anterior and posterior face (3a) dental clothing (3b)

fringed ecale of den (&) distribution of fringed

scales and feathery setae on den {dorsal) {5

mesothoracic claw (&) metathoracic claw (7a and b)

muUCro, (8) labral margin (9) habitus (full clothing

R

\g



not shown) (10) typical trunk scale (11) labial

triangle.

Scales : (a-b) Figs. 1,3,4,73 {(c-d) Fig. 2(b); (e—f) Figs.

2(a), S5,6,8,10,11; (g-h) Fig.9.

Plate X : Figs. 1-14: Troglepedetes rasendrans N.sp. 119
(1) Labrum (2) apex of Ant. IV oand 2 s.%. (3) mar—
dern—margin (ventral) (4) dental spine (3) mucro
(dorsal) (6) dental ciliated seta (7) den and mucro
(dorso-lateral) (8) hind claw (%) hind claw of
another ex. (10 retinaculum {11) trochanteral organ
(12) apen ot maxilla ad mandible {diff.
magnification) (13%) ventral tube (post. ard ant.

face) (14) habitus (clothing not shown) .«

Scales : (a-b) Figs. 1-3,5,8; (c—-d) Figs. 4,6,9,105 te—fIFigs.

7,11,12(b),13; (g-h) Fig. t2(a); (i-j) Fig. 14.

Plate XI : Figs. 1-14 : Fig. 1-8 3+ Callyntrura (H.? lineata 120

{Faronal.

(1) Habitus ({(clothing not shown) (2) leg showing
colaor pattern (3) eyes and ocellar setae 4)
metathoracic claw (5) trochanteral organ (6) cephalic
chaetotaxy (7) trunk chaetotaxy t(half portion) (8)

mucro and derntal scale appendage.



Fins. 9-14: Salina striata (Handischin)

(9) Habitus (clothing ot shown) (10) metathoracic

claw (11) rrochanteral organ (172) trunk setae (Th. II

- fbd. 1I) Figs. 13 and 14 mucro and dental lobe oF

scale appendage.

= & ta=t) Fig.. -4 . tE=82 Figs. S,113 {e—F) Fips.
10055, 140 (g—-h) Fig. &3 Ci=dn Fig. 8% tk=1? Figa e

[ed]

v
Foa s

{m-r) Fig.

SECTION B : CYTOTAXONOMY

FPlat { 3 igs = = fay s i
ate XII Figs. 1-7 (Isotoma jayasrae Fig. 1,2,4,63 and

I (Pesorial trispirnata Figs. 3,5,7?
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Flate XIII, Figs. 8-18 (5. montana, Figs. B.9,11,12,14-16 95

and 5. curviseta, Figs. 10,13,17 and 18)
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Fig. 21 A
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Plate XV, Figs. 29-35 (. singularis, Fig. 2%9; D.
: = 3 20%

fraternus, Figs. 30,31; C.(H.} lineata Figs. 32-35)
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Flate XVI, Figs. 36-45 (Salina striata, Figs. T6-40; I. 204
razendrans, Figs. 41-435).

Fig. 3& Gonizal metaphase | o

Fig. 37 Gonial metaphase | Q )

Fig. 3B Metaphase I ( O')

Fig. 39 HMetaphase 1 ¢ § )

Fig. 40 Anaphase I ( OO)

Fig. 41 Gomial metaphase ¢

Fig. 42 Diplotene (

Fig. 4% Metaphase I ( d)

Fig. 44 Metaphase I ( Q)

Fig. 45 Anaphase I ( 0O

Bar represents 10 M

SECTION C : CONCLUDING REMARKS '

Plate XVII, Figs. 1-6, SEM studies (p. fraternus, Figs. 1- 236
4; C.(H.» lineata, Figs. S and 6)

Fig. 1 Ocelli and ccellar setae

Fige Trunk scales

Fig. = gpex of antennz and wharl of setas

Fig. 4 Mucro

Fig. o Ocelli and ocellar setaes

Fig. & Trunk scales

Bar represents 10 V
Flate XVIII, Figs. 7—-10, SEM studies (C.(H.) lineata, Figs.

5%

7-9, Salira striata, Fig. 1O).

Fig. 7 Cuticle
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(1)

Collembola or Springtails are apterous, ametabolous
insects primarily found in soils. It Zs interesting to
note that the oldest known fossil record of insects is a

Collembole Rhyniella praecursor that lived during mid

Devonian period about 350 million years agoe. These insects
occur in diverse ecological habitatsviz. leaf litter .,
decaying vegetables, moss, bark of trees, mounds of ants
and termites,/gggt of rodents. They have even been reported
from glaciers, snowclad mountains, caves and water surface.
The adaptive plasticity of tﬁese insects have made them
interesting material to the téxonomists for studying animal
form and functions and on the other hand to the ecoleogists
trying to study interactions and responses of animals to
biotic and abiotic factors (Choudhuri, 1960,1963a,b; Roy,
1973,1974; Prabhoo, 1976). Physiologists attempted to
relate insect hormones, pheromones (Verhoef,1984) and
neuroendocrine system of Collembola to establish phylogeny
(Tyszkiewiez, 1977). To an evelutionary bieclogist,
Collembola, specially the cavernicolous forms have proved
to be ideal material to study microgeographic evolution as
the same species in different caves exhibits series of forms
independent of each other from primitive to advanced type
creating ‘'clines' within each cave system (Christiansen
and Culver, 1968). Importance of Collembola to agricul-
tural scientists is from the role they play in soil forma-

tion and litter decomposition or energy flow of soil



(11)

(Balaguer, 1982). Many forms e.g. Sminthurus viridis

(Lucernars flea) have been found to be pestse.

New species or new forms of Collembola are being
described almost every day (over 6000 species now ) from
different parts of the world. However, many species
described by earlier workers have later on turned out to be
synonyms of some other species. Morphotaxonomists are
thus handicapped and look for some perfectly nonadaptive
criteria for species separation/identification. But as
White (1973) has pointed out ‘speciation is a slow and
gradual process', and we must not forget that we are dealing
with living entities, the basic requirement of which is of
course plasticity -~ we wonder if perfect or stable charac-
ters do exist in a species. But surely everything is not
closed and our problem of synonomy or homonomy can be
resolved to some extent by interdisciplinary investigations
like cytotaxonomy which collect chromoscomal information
within a given material and after due evaluation corre-
lates these findings with morphotaxonomye. In course of
time it has proved to be an additional tool in the reper-

tory of taxonomists.

We have undertaken in our laboratory a survey of
the Collembola fauna of North-East India specially the

State of Meghalaya ("Abode of Clouds"), which with its rich

and a
evergreen forest and water resources,/high relative humidity



(1ii)

is expected to harbour a rich and diverse fauna of spring=-
tails (Bhattacharjee, 1984,1985; Bhattacharjee and
Chatterjee, 1989). In our pursuit we have made a combined
approach of morpho- and cytotaxonomy and the results are

described under two separate sections as follows:

Section A s Morphotaxonomic Study

This includes detailed notes oOn morphotaxonomic
characters with illustrations, comparison of all related

species, report of and key to new species and new recordse.

Section B

Cytotaxonomic Study

This section describes germ cell cytology of
dominant species, karyotypes., meiotic behaviour and notes
on sex cﬁromoscmes and accessory chromosomese. We have also
attempted to suggest possible karyotype interrelationships
among major families of Collembola. These findings have

been correlated in a third section (section C : Concluding

Remarks) and a brief report has been made on the use of
another additional tool viz. Scanning Electron Microscopy

for elucidation of morphological characters.
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Taxonomy is the science of classification endea-
vouring to reflect possible phylogenetic relationship and
affinities among different living beings. Taxonomists
provide descriptions which enable biologists to identify
readily the specimens they may collect and in doing so
they mainly depend on morphological characters even though
internal anatomy, behaviour, physiology or cytology of the
organisms might provide additional information to their
identity. Characters on which classification of a parti-
cular animal group is based need not be similar and often
controversies arise among '"taxonomists"regarding the
relative importance of some taxonomic character., A diffe-
rence betwéen two populations may be an absolute one with
little or no overlapping between the two groups or it may
be only a matter of average values (Smith, 1962). Taxo-
nomic characters should serve double purposes, Vviz,.

a) indicate intraspecific similarities, and b) inter-
specific dissimilarities. The extent to which these simi-
larities/dissimilarities aré found in a species are somewhat
dependent on their habitat. However, the ‘'unit of taxonomic
grouping', i.e. 'species' have two attributes: 1) some
degree of structural differences and 2) reproductive iso-
lation, the latter being primary according to Mayr (1969).
Thus structural differences (similarities/dissimilarities)

are to be judged through reproductive isolation which acts



as a check to controversial visible and morphological

indistinctiveness between individuals. Simpson (1929) opines
that distinctive characters for species separation need
not be great but must be a '‘constant one', eg. colour of
apex of coiled shell whether pink or white in ornate snail
Liguus or plumage colour of some birds. It is quite clear
from the foregoing statements that there is always an
element of individual subjéctive judgement to regard what
are "distinctive characters" for a particular species
(Moody, 1964). Stebbins (1970) mentions the necessity to
hold a "test of sympatry" for readily separable species as
"they do not exchange genes with each other or do so to a
limited extent" due to reproductive isolation. Since
speciation is a slow and gradual process, different popu-
lations of the same species might differ in adaptive and
visible characteristic but intergrade in intermediate
environment giving rise to "races" and "subspecies". In
any taxonomic studies observation of such "races" or

subspecies" is quite common.

Combining various points mentioned earlier it can
be summarized that all "species" must stand the "test of
sympatry® and possess distinctive, constant but non-

adaptive structural differences among themselves.



"collembola" or springtails belong to the primitive

wingless insects or "apterygota". Rhyniella praecursor, a

Collembola, that lived during middle Devonian period
about 350 m. years ago is the oldest known fossil record

of any insect (Moore et. al. 1952).

The order "Collembola" Lubbock 1862 (GK. Coll = glue,
embola = peg or wedge) is sometimes regarded as an inter-
mediate between Insecta and Myriapoda. These are wingless
microarthropods (maximum size varies around 5 mm) possessing
entognathéus mouth parts, simple eyes or ocelli, 4 to 6
segmented antennae, 6 segmented abdomen (might be fused
giving almost a globular shape as in suborder Sjmphypleona),

with 3 pairs of appendages viz. a ventral tube or collophore

(on segment I), retinaculum (on segment III) and a furcula

or spring organ (may be vestigeal, on segment IV/V).

Distribution of Collembola is world wide in all zoogeo-
graphical realms with a possible northern subtropical

primary origin somewhere in South Europe or Asia (Salmon,

1949).

Collembola represent one of the most abundant soil
microarthropods ranging 5,000 to 50,000 per sge. meter.
They inhabit diverse biotopes like soil, leaf litters
decaying vegetables, moss énd bark. They have also been
reported from the nests of rodents (Hrivnak, 1983), mounds

of ants and termites, surface of fresh or salt water



(Prabhoo, 1970, Christiansen and Bellinger, 1988), glaciers
of snowclad mountains (Baijal, 1955a,b, 1958) and caves in
various parts of the world (Christiansen, 1982; Yosii,

1988),

The various parameters used in Collembolan taxonomy
are size and shape of the body., coloration or color patterns
on the body, food habit, mouth parts, relative proportion
of body segments, antennae and parts of furcula, number of
eyes or ocelli, structure of claw, presence or absence of
spring organ and clothing of head, body and appendages in
the form of scales, scaly setae and setae with their
various modifications including bothriotrichia, lasiotrichia,
micro and macrochaetae (flexed, clavate, plain, ciliated or
serrated types). Macrochaetal pattern on head, body and
appendages ovaollembola are very unigue and species-speci-
fic in nature and are being recently used extensively not
only for species separation but for phylogenetic studies
(Yosii, 1961, 1962; Szepteki, 1967, 1979, Snider, 1967,
Cassagnau, 1974, and most recently Andre, 1988). waevér,
"chaetotaxy" has to be verifiedvin the light of the pheno-
typic plasticity including ecomorphosis, cyclomorphosis and

epitoky (Cassagnau, 1971; Fjellberg, 1976, 1977).

The order Collembola Lubbock, 1862, originally

included only two families Papiriidae and Anuridae.



BSrner (1901) divided Collembola (order) into two suborders
Arthropleona and Symphypleona and in 1913 further sub divi-
ded Arthropleona into two sections viz. (a) Poduromorpha
and (b) Entomobryomorpha including in all 11 families under
the order Collembola (Brues et. al., 1954). This classifi-
cation was followed by many taxonomists including Gisin
(1960) and Gama, (1961, 1964.) Salmon (1964) regrouped
Arthropleona into 3 suborders viz. Arthropleona,
Neoarthropleona and Metaxypleona mainly basing on shape of
head, body segments and mouth parts. According to recent
classification (Cassagnau, 1981 and Bellinger, 1985) the
order Collembola consists of 3 suborders viz. (a) Arthro-
pleona with 2 sections (i) Poduromorpha including 4 fami~-
lies, (ii) Entomobryomorpha with 8 families:; (b) Symphy-
pleona including 7 families; and (c) Neelipleona with a
single family Neelidae (Table I). Thus, the total number
of families is 20 (Cassagnau, 1981, Bellinger, 1985)
including 752 genera (Ellis and Bellinger, 1973, 1984)

and over 6000 species. From India about 431 species have
been reported so far, of which only 41 species (including

the present work) come from North-Eastern India (Table II),.

Review of literature on Collembolan systematics
indicate description of a number of new species, genera,

subfamilies and families along with some revisional works



upgrading earlier taxonomic placement. Some of the leading
"springtail® taxonomists of the world with significant
contributions to their credit are Imms (India, Burma and
Ceylon Collembola, 1912), Stach (Poland Collembola in
relation to world fauna, Isotomidae 1947, Sminthuridae
1956, Collembola of Afghanistan 1960, 1963, China 1964 and
North Vietnam 1965), Salmon (Revision of Onychiuridae 1959
and Index to Collembola 19é4), Yosii (Critical sStudy of

genera Hypogastrura (1960, 1962), Iobella, Lepidocyrtus

and Callyntrura in Collembola of Thailand, 1961a, Isotoma
and allies 1963, Afghanistan 1966d, Himalaya and Khumbu

Himal 1966e and 1971 and Cavernicolous forms of Japan
1964, 1967), Christiansen (Cave Collembola 1960, 1982),
Gisin (Collembola of Europe, 1960), Murphy (British
Collembola 1960), Gama (Collembola of Portugal 1961, 1964,
and monograph of Isotomodes 1963), Nosek (Collembéla of
Czechoslovakia 1962), Choudhuri (Revision of Bagnall's
Onychiuridae 1963c), Massoud (family Neanuridae and

Neelidae 1967), Martynova (Collembola of Middle Asia and
UeSeS.R., 1968), Richards (World distribution, Classification
and Evolution of Sminthuridae 1968), Mitra (Revision of
genera Salina and Callyntrura 1973a, 1974), Marimutt
(Revision and World distribution of sub-family Orchesellinae
1976-1988), Lee (Collembola of Korea 1977, 1983), Cassagnau

(Neanurid Collembola, 1982).



Furthermore, comparatively recent works of Gama

(Phylogeny and Evolution of Xenylla and Pseudosinella of

the world 1984, 1986 and 1988), Bellinger (A mew family
Coenaletidae 1985), Yosii (Paronellids of South East
Asia, 1985 and Cave Collembola of South and Central America,
1988) and Christiansen and Bellinger (Marine littoral
Collembola of North and Central America, 1988) are of great

significance to Collembolan morphotaxXxonomy e

Systematics of Indian Collembola dates back to
Ritter, (1911)., Imms (1912) recorded 27 new species and

4 new genera viz. Heteromuricus, Dicranocentroides, Idomurus

and Pseudocyphoderus from oriental region. Carpenter (1917,

1924) reported new genus Cyphoderopsis and a new species

from Rotung, Arunachal Pradesh and 4 new species from Garo
Hills. Bonet (1930) reported 4 new species from Bandra,
Bombay. Handschin (1929) and Denis (1936, 1947), reported

altogether about 40 species from South India.

Collembola of North-West Himalaya specially the
"Nival forms" have been extensively studied by Baijal and
Singh (1954), Baijal (1955a,b, 1958 and 1966), Singh et al.
(1956) and Mani and Singh (1961a,b). Baijal (1955a,b,
1958) described 16 new species and 2 new genera Vviz.
Himalanura and Salmonia from Gramphu and Lshul Spiti, Great

Himalaya. However, Yosii (1966e) considers the former as



a subgenus under genus Entomobrya. Baijal (1966) gave a

l1ist of 137 species and mentioned that 75% of these species
are endemic to India. Singh (1967, 1968) listed 31 species

belonging to 19 genera under 6 familiese.

Salmon (1956) described 2 new genera Vviz. Spinanurida

and Uchidanurida from Sikkime. Salmon (1957a) studied-

Psronellid Collembola from Assam, Nagaland and Manipur and

described 2 new species Handschinphysa serrata and Pseudo-

paronellides bulbosa. From central Himalaya (=Tehri Gerwal,

U.P.) Salmon (1957b) described a new species Pseudentomobrya

lampreyies In 1965 Salmon described a new genus and species

of Prabhergia and recorded a new species of Paratullbergia

from Kerala. In 1969 and 1970 Salmon described 5 new
species (4 from Manipur and 1 from Assam) alongwith 2 new

records from Manipure

Yosii (1966d,e and 1971) mainly worked on the
Collembola of India, Nepal Himalaya and Khumbu Himal,
However, in 1966 , Yosii described a number of new species
and new records of Collembola from West Bengal (Botanical
garden, Calcutta), Punjab, Sikkim and Assam. In Collembola
of Himalaya (Yosii, 1966e), 11 new records from India are
mentioned alongwith a new species of Iobella from Assame
Yosii (1966b) described 16 new species from Malabar Hills

and Icnavella (Bombay) and Nasike.



Mitra (1966a,b, 1967, 1973a, 1974, 1976a,b) and
Mitra and Zhoudhuri (1973) reported 12 new species and

3 new genus viz. Pseudosalina Mitra and Choudhuri and

Yosiia Mitra and Delamarerus Mitra from various parts of

Uttar Pradesh (mainly Dehradun, U.P.), West Bengal,
Haryana and Orissa. The new species described by Mitra
(lecite.) and Mitra and Choudhuri (l.cit.) belong to the

genera Xenylla, Salina, Pseudosalina, Callyntrura and

Lepidocyrtus « Mitra (1976¢c) also studied Collembola of

Arunachal Pradesh and described a new Seira spPe. viz..,

Seira arunachala.

Prabhoo (1967, 1970, 1971a,b,c and 1974) and
Prabhoo and Hag (1974) investigated Collembolan fauna of
Kerala, South India and reported 30 new species, a new
genus Indoscopus and 17 mew records including the first

record of a marine Collembola, Oudomansia subcoerulea

Denis from India.

. Cassagnau (1980, 1981, 1982) described 2 new genera
viz. Paleonura and Parvitnura from Himalaya. Prabhoo and

Muraleedharan (1980) added a new species Tomocerus mitrai

to South Indian Collembolan fauna., Collembola of Kumaun
Himélaya have been studied by Sharma et al, (1984).
Paliwal et.al. (1985) reported 3 new species of lLepidocyr-
tinus from Agfa. Baijal and Verma (1986) described a new

Sminthurides :¢ S. antennata also from Agra.
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Turning towards the taxonomic studies of North-
Eastern Collembolan fauna, it can e noted that out of 7
states forming this zone almost no work has been done on
"Springtail" fauna of Tripura and Mizoram. However
Collembola of other 5 states are studied to some extent
(Table II)., Carpenter (1917,1924) studied Collembola
from some parts of Arunachal (=Rotung), border of Arunachal
and Assam (=Sadiya) and Meghalaya, Garo Hills (=Siju cave,

at various depths). He discovered a new genus Cyphoderopsis

(Type C. kepmi) from Rotung in Arunachal Pradesh (Carpenter

1917), along with another new species Protanura spinifera

from Sadiya, Assam (other 4 new species, 3 Paronella

(=Callyntrura) and 1 Lepidocyrtus were from Burma. From

different depth of Siju Cave Carpenter (1924) reported 4

new species viz. lepidocyvrtus nagnificus, Iepidocyrtus

exploratorius, Paronella brunnea and Cyphoderopsis gracilis.

Salmon (1957a) studied Paronellinae Collembola from

Manipur, Assam and Nagaland and described 2 new species viz,

Handschinphysa serrata Salmon,1957, from moss over stones

at Kohima, Nagaland and Pseudoparonellides bulbosa Salmon

1957 from edge of a lake at Imphal, Manipur. He (salmon,
1, cit.) also reported Handschinphysa lineata (Parona,

1892) from Bisenpur, Manipur, Dicranocentroides fasciculatus

(Imms, 1912) and Salina indica (Imms, 1912). However,

Mitra (1973) considered this last species partly as
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S. tricolour tricolour (Handschin, 1928). Salmon {1, cite)

also reported H. vestita (Handschin, 1925) from Kohima,

Nagaland and He. longicornis (Oudemans, 1890) and Salina

celebensis (Schaeffer, 1898) from Oating, Sibsagar, Assale

Yosii (1966e) in his Collembola of Himalaya reported

Cyphoderopsis ceylonica Yosii,1966 and a new species lobella

(s.str.) assamensis Yosii,1966 from Difu, Assam.

In 1969, Salmon reported 3 new species, i€

Pronura indiana Salmon, 1969 from Sibsagar, Assam, Setogaster

manigur} Salmon, 1969 from Moirang, Manipur and Rodanella
plumosa Salmon,1969 from Imphal, Manipur. Salmon (1970)
also described 2 new species from Manipur as Hypogastrura

indovaria nespe and 2 new records lepidocyrtus scaber

Ritter,1910 and Brachystomella surendrai Goto, 1961 from

Imphal, Manipure.

Mitra (1973,1974,1976c) reported Salina indica

(Imms 1912) and Salina tricolour tricolour (Handschin,

1928) from Manipur, S. striata (Handschin, 1928) from
Shillong, S. montana (Imms, 1912) / Salmon (1957)
synonymised this species with S. indica from Assam _7
and_described a new species Salina choudhuri Mitra,1973
from Cave Mousmai, K & J Hills, Meghalaya. He also
recorded Callyntrura vestita from shillong Peak,

Umdiengpun and a forest near cave Mousmai, K & J Hills,
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Meghalaya (Mitra 1974). From Arunachal Pradesh Mitra

(1976c) described a new species Seira arunachala along

with record of Homidia cingula, Salina yosii and a

lepidocyrtus spe. all from Wakro, Iohit district of

Arunachal Pradeshe.

Cassagnau (1980) reported a new genus of Neanurid

Collembola viz. Assamanura besucheti Gen.et. spe.n. from

Nongpoh (Khasi Hills), Songsak and Rongrengiri (Garo
Hills), Meghalaya. MariMutt and Bhattacharjee (1980)

described 2 new species of Dicranocentrus viz. D. fraternus

and D. singularis from Shillong, Meghalaya. Bhattacharjee
(1984,1985) reported 4 new species from Shilleng, Meghalaya

viz. Hypogastrura prabhooii, Isotoma (s.str.) jayasrae

Cyphoderus sarojini and Troglopedetes rasendrans.

He (Bhattacharjee, 1984) also recorded Folsomia candida

var distincta and Isotoma (Desoria) trispinata from

Shillong, Meghalaya.

For the unique climatic conditions and other physical
factors, North-Eastern India is expected to harbour a rich
and diverse Collembolan fauna. With a view to study the
springtail fauna of the North-Eastern states, we have
undertaken a systematic survey of the Collembolan fauna

of this region (Mari Mutt and Bhattacharjee 1980, Bhattachar jee
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 4, 1985), Detailed results of our findings are embodizd

. the present work incorporating morphotaxonomic investi-
’fi@ns on 12 species belonging to 5 families including some
néw species. and new records with comparison and key

-the new species (Table II),
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