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Introduction

Though a good amount of work has been done on Indian Oligocheata
in general (Stephenson 1924, 1928, 1930; Aiyar 1929) the group Enchytraet(.iac
has received only little attention. ‘The only information available regarding
this group is from the study of Stephenson (1928) who has recorded thre.c
species of Enchytraens and two species of  Fridericia.  Out of Stephenson’s
three species of Enchytraeus, Enchylracus barcudensis has later been separated
and placed under a new genus Stephensoniella by Cernosvitov (Nielson and
Chistenson 1959). Nielson and Christenson (1959) in their critical revision
of the Europcan species of Enchyraeidac however, regard this genus to be
of doubtful validity but prefer to maintain it in the absence of familiarity
with the species. Stephenson (1924) has described another species of Enchy-
traeus from Assam as Enchytracus cavicola (Steph).  This species however,
correctly accommodates itself in the genus Hemienchytraeus, a genus erected
by Cernosvitov. Thus altogether six species are known from India, belonging
to four genera, viz,, Enchytraeus, Hemienchytraeus, Fridericia and Stephen-
soniella out of a total of twenty accepted genera of Enchytraeidae.

The species described below are from the collections made during April
1959 to March 1960 from different tea-growing areas at Vandiperiyar and
f
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collections was to make an in-
microfauna of the soj] leading

Wavanad in Kerala, The main task of the
vestigation into the species composition of the
to a study of the population level; and annual cydes of the species.  Duripe
a total of seven visits made gt different seasons of the year to the sit 5
tioned abeve, Enchyviraeidae were found to be

bers. On examination, three new species hav
described below,

es men-
Fresent in considerable num-

¢ come to light and they are

Material and Methods

The specimens were collected from soil

2 cm. 0 8 cm, The worms were separated from smal] quantities of (he $0i]
by a steel needle with the aid of dissection microscope and brysheg into
spring-water in which they were kept for 12 (o 24 hours. By thig time the
acivity of the worm; was very much retarded and they had emptied mych
ot their gut contents. They were then examined alive, Subsequemly the
worms were placed in watch glass and were fixed individually by splashing
not 169 formalin and were then stored in 109, formalin,. Transverse ana
long’tudinaj sections, 10 Mihick, were cur and were staned in Heidcnhain’s
[ron Hacmatoxylin or Mallory’s Phosphotungstic Haemaioxylin.

samples taken from a dep:h of

Genus ACHAET A Vejodovsky 1877,
This genus is characterised by the absence of setae,
pear-shaped transparent hodie; called " the position of some
or all missing setal bundles, - ansiti ;
tine more or less sudden,  Intesiinal diverticula ahse
absent but oesophageal appendages
pepronephridia). Dorsal vesse] org
one kind. Nephridia with
compac: when present.
and not communicating v

ey, Ptp onephridi,
present (some of which have heon called
s an VL VIL or vy Lymphot‘ths of
well  developed  iniery ital tissye. Sperm s
Egg sac abent. Spermathecae without diverticy]y
vith oesophagus.

This is the first record of this interesting genys from India

ACHAETA NIELSEN] 5p. nov,,

Description: (Fig 1) Medium sized species abouy § mm, t 10 gy lone.

scgments 34 to g8, Only dorsal setal follicle present, large, moge tha{n (;ln E

the diameter of the body.  Clitellum extends over XII o XIII; glang l;l

of the clitelum more or less ged ip transverse ;Og cells
pairs of septal glands in septa IV/v, V/VI a

riotly the cells larger, containing
geal appendages absent.
about one-third the diame

VIL no heartlike enlargements observed gy

egion, poste-
Dorsolatera) Oesopha-
The latter
Orginates in
Seminal vesicles

: : ) ' {27
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S S Y i 3 3 oa W'[h
]) ] ic o S s long as bros d, 1
resent fpcrm fumlels 2\1”1()5[ Cylmdrlcal, three tmes as 1 g d

" i i (]Cn’\le fr'll]gc OE
a dlﬁtl ct CO“Z“', narrower thdn th funnCl, pl()V‘dc(.l ‘lNlth‘ ;l(il«l]] thC(llC Sh\)rt
:‘]ll SICHH duct plllS{llﬂe \\'Ollll(l nto a l()()s;(‘ xpna . b} It
«a, v P

: arrows Into a very
T Jqt gradually narrows 1n
confined o V. The clongated cctal end gradually n:

L] S ‘ Al hC
' y 0 in: < Jne am )u”ll Jh]‘() L ()f t
ll hic i ‘dat “ll“ CS 1Mo a hlndll a ] ; -
short du(t \\h (h llnln(d 21,61 [ g . R ] ]) ve: no (US(IIICI C(ln;ll; “h()le
same Sl’7(4 as IhC eClal Cn]al‘ﬁ(,’lnt‘llt menuointed abo >
A o P .
Of the SpCI‘iIlZthC(‘Ll hﬂg a wavy ()U(llne'

l‘] s, 1 Aehactu weilsen: 8p. DOV, Nide view, segr l V-X1I.
I Aehae 4 ] 0 24 ‘ ’
¢ \D 1 » SP-D) ’ p B
Mf - ]\L’l]ﬂ fum el, Sf. 70t31 foll le. Sg-Se) tal G‘l‘lll(l NP-S relm'.ltheca LC-IAyI'ﬂ h()()\ fe

l 1 . n lde O c depOMled in the ZO()IOg‘Cal burvey Of
JiO 0'} D€ () sil t b

V 3. (o) € L i 1 E) al Sur ey C f
1 (17(1[ és l][ 101 f()lma]ln 10 be kﬁpt mn tll CO10gi( \' }
h[d a9 d[)ln lhe ) ’p’/I'fmCllt 0 ()Ol()g'y, niver SH.V O egc, r‘Vandl um.

184 dan L epar. l Z [.) ( : 11 I

Locality: Anakkal Estate and Churakkulam Estate at Vandiperiar. 2,000
ocality: 4
to 3,000 feet above sea level.

: ist soi nd the tea-bush, cor
tat: G ted from moist soil around d
es on Habiiai: Collec rpush, cor
.NOtdSi the layer 2 cm. to 6 cm. deep, but also ‘found in SXIm wot Toumy
even up (0. cm, depth, Found in large numbers in moderately we ;
even up to 12 cm, . _
soil, but scanty in very wet clayey soil.

: ; losely
; 101 * v new species described above resembles ¢ o
A. b?;;icnujz;m{l‘jeodcril:lty in the ﬁumbcr of segmen:s, presc;e::: ojngng;i gdizra;lf
setal follicle, absence of dorsolateral ocsophageal 3PPC‘:hegaz are shor and
chloragogen cells, but differs from it in that the Spsrnlla vesicles present and
confined <o V instead of extending into VIL 0 of VIL It resembles A.
dorsal blood vessel originating in VIII instead o theéae orivim OF ot
camerani Cognetti in the size and shape of the sperma . di’"tin guished o
blood vesse] and in the nature of lymphocy:es, but cand e (hotemgl oesoph'a'geal
the latter by the presence of seta]l follicles, absenFe. of for:.})ﬂora AL
appendages, presence of seminal vesicles and origin o 808 »
VII instead of V,
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The species is  named afier Dr. C. O. Nielsen of Mols lab
. . Mols labo

Denmark, in a Gt C o ]
’ appreciation of his courtesy . ratory
sy and help in this i I ’

s investigatio

1.

ACHAET A4 INDICA $p. nov.,

ATA p[ on ( 2 fil lel speces le)(lll 7 mim l g! SComMent
})(,.3(71 ! . Ilg. ) 11 p g cnts 1t
v B ong,; - 3 8]
%b. .}C[al f()nlClCS db»\‘en[. CAII[C“UI“ €x:e ndlllg h onme A Il'—‘] 1 X I I I wit h g]'lnd
C “S as 1n /‘. neLsent Sp‘ nov (;(,‘ld\n Y J““Uldl E\’]‘lllll 'IOC nmasse v[
f I . 1 > 3 S In s me
.k(,gnl(‘llts (.)\lﬁ“d mnto [he l)O([\ C(Iblly . ?

a9 e o Brain cylindric; .

i\.s loilg as wide, not incised behind.  Sepal glcyml(rll:l“t;‘;le two and half times

oped. united dorsally. Those at IV/V and V/VI~ Slightelypi:s’ Wehll deve-
ger than that

at VIV : OO o .
"\’III /\III)' S fhlmagogul cells arise from V and from a d
VL orso ateral oesophageal appendages present, w ense layer from
hocytes discotdal rounded . T L, well developed ;
e ounded, nucleate and densely packed with o ped. Lymp-
—— It \ or‘onle—hfth the diameter of the body.  Dorsal bl grzltnules; about
. -esicles . : 00 :
eminal vesicles present. Sperm funnels cylindrical t(h vessel arises
, ree times as

Fig. 2 Aehdaeta indiea sp, nov, Nide view, Sees TV X1]

. - ssolaters g . i - .
1\)‘; Dor 50\.‘“01 al Oesvphageal appendage, 1 e-Lymphoeyte
ME. - Male funnel, Sg-Septal gland, Sp-Spcrmnt];Cca T

long as wide, larg :
» large, occupymng the whol £ X .
the posterio - whole of XI and sli .
fringl'zf of cil?uPas‘r[[) o X‘l provided with a distinct coll'xrghlilg oxiending into
! ; sperm duct coiled.  Spermathec ¢ ssessing a d
with a sh 4 verlic: ’ permathecae long, o . . ense
region Witohrt aldr}\o:st \Tmcal ectal end, abruptly enlgrvi?tel}dmg into VII
a distinct lumen containi ging into a gloh )
duct leads posteri : g spermatozoa; fro ' 3 globular
erio ; . . ’ m thi
VI VIII int}:) o erll()),x'xga?cl(lih(n;tb clmy conspicuous  bendings sau:sg‘orll a long
obular region wi ’ enlarges -
the presence of . 50 g with a wav . ges at
the I::nterior thr%lca;lo(ilriflns, fth;s may be called the ampzuiu:r‘:fﬁuggesting
. - s of the segment VI . ¢ 1t occuni
in the ectal rece i LA distin _pies
ptacular region ct lumen g vic
ampullary region. g and  through the duct but n:)St Ymb}:e
1n the

Holotype:

India. On slide to be deposited in

the  Zoological Survey of

Paratype: 1In 109 f .

. ? % formalin to be ke .

India and in the Department of ZoologyC l;rll)itvell‘?it the ' Zoologicay Survey of
M

College, Trivandrym,
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Locality:  Sentinel Rock  Estate, Wayanad. 2,500 to $,000 feel above
sca level.

Notes on habilat: From moist loamy soil 2 to 12 cm. deep, around the
tea-bush. Found in largest numbers in level areas on hill tops during early
monsoon days.

Discussion: The new  species descr'bed  above resembles A, camerani
Cognetti in the absence of e'al follicles, mature of clitellum and in the
origin of chloragogen cclls.  But this species can be distinguished by the
origin of dorsal blood vesscl which is in VII instead of VIII, the presence of
well developed dorsolateral ()csophngcal uppcn(luges, the lymphocytes discoidal
and rounded instead of oval and spindle-shaped, the presence of seminal
vesicles, and the length and structure ol spermahecae  which extend up to
VII instead of V. It also resembles A. maorica Benham in the absence of
setal follicles. Details of lymphocytes and chloragogen cells in A. maorica
are not known. However, the origin of dorsal blood vessel in X, long
spcrmathecae extending into X with gland cells at the ectal end and very
small sperm funnels occupying } X1 in A. maorica are characters which serve

to distinguish the species form A. indica sp. nov.

Key to known species of Achaeta

L, Setal follicles present in the position of at least some of
the missing setal bundles. —— 3
Setal follicles ahsent —2
2, Spermathecae confined to Vv, dorsal lood vessel ariscs
in VIIL A. camerani Congnetti

Spermathecac extending up to V1I, dorsal blood vessel
arises in VIL

Spermaticcac extending up to X, dorsal blood vessel
arises in X,

LA dndiea sp. 10V,

A. maorice Benhum

3. Only dorsal setal follicles present e 4
Both dorsal and vental setal follicles present — 6
4. Dorsolateral oesophageal appsadages present, septal

glands 2 paire, spermathecac extend up to X, dorsal
vessel in VI

Dorsolateral ovesophageal appendages absent, septal

. vessienlata Nielson & Christeusen.

glands 3 pairs. — "
6. Spermathecac extending as far as VII, dorsal vessel
arises in V11 e A, hohemica Vejdovsky,
———— Spermathecae confined to V. dorsal blood vessel arises
in Vi1, e A sticlacni sp, DOV,
6. Spermathecac present — 7
Spermathecae absent. ——— . affinis Niclson & christensen
7. Spermathecae extending as far as X, — A danie Nielson & christensen
Spermathecae extending only to VII. e A eisini Vejdovsky

Genus. HEMIENCHYTRAEUS Cernosvitov 1935.

Setae straight and few in number, 2 in all species known so far. Head
pore on prostomium. Dorsal pores absent.  Brain slightly incised or
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rounded posteriorily, with thick circumpharyngeal connectives. Transition
between oesophagus and instestine gradual or more or less sudden. Unpaired
dorsal salivary gland.  No other oesophageal or intestinal diverticula. Dor-
sal ves:el arising in the clitellay region XII-XIH. Blood colourless. Three
pairs of primary septal glands. Interstitial tissue of nephridia well deve-
loped; anteseptal large Con.s:stingA of Eupr_lels and coils of nephridial canal;
origin of efferent duct variable in position.  Sperm duct long, often coiled
into a spiral.  Penial bulb compact but often much reduced in size. Sper-
mathecae simple and not communicating with the oesphagus.

HEMIENCHYTRAEUS THEAE sp. nov.,

Description:  (F'g. 3) Medium sized worms about 10 mm. to 12 mm. long

o . . 2

somewhat whitish in colour when mature. Segments 31 10 41. Prostomium
rather conical, with a large head pore. Dorsal pores absent. Culaneous

,//

a
i

Fig. 3 Hemienchytraeus theae 8p. nov.

Br. - Brain, Mf-Male fuouel in live specimen, Mt'-Same after fixation,
Prn, - Pre clitellar nephridium,

Yen. - Post elitellar nephridium, 8l-8alivary gland,

Sp. - Spermatheca.

Numerals indicate the number of segments,
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glands present in three rows per scgment, one row at the level of setal
bundles; a second anterior to and a third pos:erior to the level of setal bundles;
they are very small and inconspicuous. Setae four bundles per segment and
‘wo setae per bundle throughout the length of the body, straight distally but
with distinct ental hook. Clitellum extends over XII, with gland cells irre-
gularly arranged, in live specimens not arched but becomes arched after fixa-
tion because of the constriction of its anterior and posterior extremities. Sep-
tal glands three pairs, well developed, anterior two pairs united dorsally.
Salivary glands unpaired with a dorsal median thin walled tube arising just
behind the phrynx and bifurcating posteriorly, the branches occupy the seg-
ment IV to lie above first pair of septal glands, curve downwards and for-
wards and end near the ventral setal bundles; secondary branches or appenda-
ges absent; branches slightly longer than the median tube. Chloragogen
cells begin from half of VI. contain refractile globules. In the anteclitellar
region both anieseptal and postseptal are short and globular; there is distinct
constriction at the region of the septum; efferent duct postero-ven:ral and
vertical, coils of nephridial canal clearly visible in the postseptal. In the
post-clitellar region both anteseptal and postseptal more elongated and nar-
rower than that at the an:c-clitellar region; efferent duct inclined and d‘rected
posteriorly. Lymphocytes spindle-shaped and oblong, former about the same
size or slightly smaller than the length of the setae occurring in large numbers
posteriorly. Brain slightly incised posteriorly, about one and a half timeg as
long as broad, with thick circumpharyngeal connectives. Seminal vesicles
present. Sperm funnels elongated and narrow, about four times as long as
broad, without distinct collar, occupying the whole of XI; sperm duct does
not extend beyond XIII. Spermathecae simple, cxtending into VIII; whole
of ampulla in VIII with a wavy outline and distinct lumen containing bulk
of spermatozoa; it narrows at VIII/VII to form a long duct which slightly
enlarges in V to form an elongated ectal end. A canal is visible throughout

the ectal receptacle and duct which expands in the ampulla. No accessory
glands.

Holotype: On slide to be deposited in the Zoological Survey of India.

Paratypes:  In 109, formalin to be kept in the Zoological Survey of
India and Department of Zoology, University College, Trivandrum.

Locality: Anakkal Estate and Churakkulam Estate at Vandiperiyar
2000 to gouo feet above sea level.

Notes on habitat: The worms occur in large numbers especially in low
level areas in moist soil around the tea-bush at a depth of 2 ¢cm. ‘o 10 cm,
more concentrated in the layer 2 cm, to 6 cm, deep. Mature forms occur in
larges: numbers during February April.

Discussi_on: The new species described above differs from all other
known species of Hemienchytraeus by its combination of characters. It, how-
¢ver, approaches very nearly Hemienchytraeus (Enchytraeus) cavicola especially
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in the structure of spermathecqe

from H. cavicola by the comparatively large sperm funnels occupying the
whple gf XL, the absence of post pharyngeal bulbs, the uncoiled and thick
cylindrical branches of t’hc salivary gland, three rows of Cutaneous glands per
segment and the possession of g large head pore on the prostomium. The
possession of a head pore is characteristic of (he genus Hemienchylraeys and
its absence in Hemienchytraeus cquicolg (Steph) together with the rather in-
complete description of species, make it necessary to re-examine the type spe-
cimen of Stephenson 1o recognize its correct taxonomic statys,

and nephridia. But i; js easily distinguished

Summary

Three new species of Enchytracidae Vig,
and Hemienchytraeus theae  are described.
humus from tea-growing tracts of South India

Achaeta nielsent.,

¢ Achacta indicq
Fhey are

collected from moist
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Introduction

During the progress of studies on the t?iology .anfl mo:thloglycaof
Labidura riparia Pallas, it was observed t'hat this earw1g is <.311 irely ) b[ljt
able of flight. The living insects were induced tc? fly in vanoush wayb "
they never made any attempt. The power of flight seems tc? ave :des
totally lost although both the wings are well-developed. The wing, ml: )
however, arc degenerate. The contentions of Walker (1869) and .Eastohp ( ?::3
that the forceps in Labia minor are used occasionally for' unfo.ldmg t e wings
by unlocking the spines does not, therefore, hold good in this species.

Eastop (1953) records the presence of hook-like spines on the d?rsal sur-
face of metathorax in the families Labiduridae, Labidae and Forf.icuhdae., bl.lt
he could not describe in detail the metathoracic spines in Labidura riparia

for lack of sufficient material.

Description

. : id- idge
In Labidura riparia, on either side of the conspicuous mid do?-?: !;1 fgs

E . : - a’

in the metathorax (Fig. 2. sp) there are three aliernating rows of hook-like ha'y

2
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with pointed apice sbent downward. These hair ar

; rd. e more dense posteriorly,
The number of hairs on  each s'de is more than s

eventy as against forty in

Fig 1.

Labia minor. The hairs of the innermos: row are the longest thoge of the
middle row are very short, and of the outer row slightly sho’rter than the
hairs of the inner row.

Anteriorly, each elytron bears a prominent longitudina|
under surface near the inner edge on which are borne abpyt fif
short spnes pointing downwards. (F'g. 3. sp). The ridge gradual
as the posterior region is reached. In repose the

ridge on its
ty thick angd

: ly faintg gut
SPines on the ridge are

Yig 2.

interlocked with the long sweeping  hairs

. K of the metathorax, thyg keeping
the elytra in position, These spines are m

ore closely packed anteriorly than

September 1960] 5. G. HARDAS : METATHORAGIC SPINES - - - 135

posteriorly. The two hind wings are folded so as to leave a space i‘n between
through which the elytral spines and the metathoracic hairs are in contzAict.
Eastop (1953) thinks that the mid-dorsal tubercle (Fig. 1. Nll[) b(.)rnc on the
mesothorax and which overlaps the metathorax in Labia winor is concerned
with the opening of the elytra. No such function can be ascribed to the
dorsal meso:horacic tubercle in Labidura riparia.

Eastop (1953) agrees with Walker (1869) regarding the function of fhe
forceps in Labia minor, according to whom they are only gsed for unfolding
the wings by unlocking the spines. Since Labidura ripavia does not (?pen
out its wings the forceps are used for offence and defence only as described
by Burr (1g10).

Fig 3.

Summary

The arrangement of the metathoracic hairs and the elytral spines has
been described in detail for the first time in Labidura ripana.

Since the insect never takes to wings the mesothoracic tubercle cannot
be “concerned in opening the elytra” as is suggested by Eastop (1953)~. Th'e
forceps has also no role in unfolding the wings and its only function is
offence and defence.
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The wing muscles

are degenerated although the wing
ed. Al

gs are well develop-
attempts to induce the animal to take to wings failed.
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Introduction

. quet and Stock (1937) with

The genus Gonelyliwros was cveated by Bocquet and ok 0957 Wo°
C. solensis as the type' species and “d‘_stmgulshﬁd ‘t~r cture of the antenna,
existing genera of the family Clawsidiidac by fthcl :5 lL.llp,lo-nl;ltlls and by the
the mandible and maxillule, by the P“;ill(t (\)\"ls‘l l(L,bL}':in(C?I from the mantle
lichomolgid type of the th leg. .C. s0 —1{\{&1 (‘)1 France near Roscoff. Good-
cavity of Solen marginatus Don., m 11116 (01 Gooding from Cardium echina-
ing (1957) described another species, C. caran = TT' following year Boc
tum L. in Bighury Bay ncar Plymouth, hn.glnl.ld- , N bspecies zomd referred
quet and Stock downgraded Gooding’s species mu.)' L <5ucepi Solen margina-
to it as C. cardii cardii Gooding. restricting 11?3?9111320”6"(14). They then
tus, Cardivm echinatum (type host) and Mf" “\, Ld Stock as occurring in
erected a new subspecies, C. cardu Iati)etes BOLq‘uel ]‘\lii)ntaUU) a.nd T. aurcus
Tapes decussatus (L.) (type host), 1. pullasira »( therb species, C. torosus
(Gmelin). Humes and Cressey (1938) added two o obtained from Mac-
Humes and Cressey ad C. lobatus H.mnc?' .zmd :)l'efrb:y(’type host) respectively,
tra glabrala L. (type host) and Cardita ajar Brugute n, Sierra Leone in west
which were dredged off Lumley beach, Free Al.ow',. " Pointe Noire.
Africa. C. lorosus was also found in Mactra largillerts a

) . : ters for

The genus Conchyliurus has now been tounfi in t;l‘f Ior;;(cirrrrlin‘;a ie;S the
the first time being represented by C. axaniss b 2 clin) at Puddupetta
mantle cavity of Sanguinolaria (Solelellina) diphos ( W?i’,lis is the largest
near Portonovo, (Coromandal coast), South India. C. max

- e T T Nogieal Survey of India, Kench's
* Present address: Officer-in-charge, Eastern egional Station, Zovlogical Survey o 1
Trace, Shillong (Assam),
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of all the species of the genus so far described,

: and the specific name ‘maxi.
mus” is therefore proposed.

Conchyliurus Maximus sp. nov.,

Types: 17 ovigerous adult females and 7 non-ovigerous adult females
and 18 adult males were obtained from the mantle cavity of 25 adult hosts
of S. (Soletellina) diphos dug out in te beach in low tide at Puddupetta near
Portonovo, on gth February 1g6o. Holotype and allotype and paratypes (4
ovigerous adult females anda four adult males), all preserved in about 10
formalin have been sent to the British Museum (Natural History).  About
the same number of patypes have been sent o the United States National
Museum. Zoolggisch Museum, Amsterdam Museum National d'Histoire Na.
turelle, Paris and the Indian Museuwy, Calcutia,

[/4
/0

Description of the adull  female:
vostrum to the end of the caudal rami)
2.8 mm. and a mean width of o537 wm.
based on the measurement of

Meun  length (from (he tip of the
2.5 MN. ranging in size from 2.3 to

ranging in size from 0.5 to 1.63 mm,,
15 specimens,

The body shape (Textfig, 1 a) is cyclopoid.  The middje part of the
prosome is moderately expanded. The cephalosome is narrower iy fron¢ and
weasuresabout half the total length of the prosome.

: The cephalosome and
the succeeding metasomal segmients are produce

' . d at their posiero-latera) cor-
ners.  The 4th pedigerous segmen is slightly longer but less wider than the

two preceding  segments. The posterior part of this fegment presents gz
distinct wavy outline. The length of the cephalothorax including the sth
pedigerous segment equals half the tota] body length.

The genital segment is slightly longer than wide
The spermatophoral grooves at its postero-lateral angles are set with deep
brown cement for the attachment of s spermatophores. The 6k legs arise
from about the middle of the segment from an indistinct inter-segmental
legiot., ‘Two long and slender ovisacs are attached to the posteriorly
ing sides of the genital segment which extend to about the level of the 2nd
(from outside) caudal seta. Each ovisac measures 1.17 mm. in length (range:
0.91-1.25 mm.) and width of 0.1y mm, (range: 0-13—o0.2 mm) based on the
measurement of 16 specimens. Each ovisac contains ahout 70 eggs.

and polygonal in shape,

CODVQI‘g~

There are three post-genital  segments of graduall
The first two are about equal in length and each bears a small  projection
at each postero-lateral corner. The third is slightly longer than either of
the preceding two and slightly shorter than the caudal ramus.  The tyo
caudal rami are long and slender with two dorsal setae on each, one situated
near the middle of the outer margin of the ramus and the ’other on th
inner distal corner. There are four terminal S¢tac on each ramug of hi &
the inner and outer are about equal in le while the thirg (fllom which
is thrice that of the second in length, inside)

y diminishing widhs,

ngth,
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Rostrum (Text-fig 2 k) is clear in both the dorsal and the ventral views.
The front part is almost a squarc while the basal part is narrower, The
median oye is large and conspicuous in dorsal view.

™

i

Text-Fig. 1. Conchylivrus maezimus sp, nov., (a) adult female, dorsal view ; (b) adult
male, dorsal view ; (¢) immature male, dorsal view.
The antennule

(Textfig. 2. €) is about half the length of the cephalosome
and consists of six

segments of which the second is the longest and fourth
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first threc segments is about the
There are umerous setae on (he
st LWo  segments bear aesthetasks,

the shortesi. The combined length of the
same as the last three segments together,
segments as shown in the figure; the |

The antenna (Text fig, o fy is four scgmented of which th
the longest and on its outer distal corner a long barbedse
to it is a small but conspicuous prejection. ‘The proximal cnd of thig seg-
ment bears an accessory structure which narrows - distally bf’zlring a few spi-
nules on its outer t;ee margin. Thc second segment bears g barbed seta and
at least two rows of denticles similar (o those found on the free margins of
the leg segments.  The third segment bears a strong claw and 5 feathered
seta. The fourth segment bears 7 selae

at s tip with the Proportionate
lengths, shown as in the figure.  Of these. only four setae have bent tips,

addition, the second, third and fourth segments bear numerous long bristles
on their outer free margins.

e first is mych
ta is borne, Close

The labrum (Textfig. 2 m) posteriorly, has four lobes of which the
middle two are set with minute bristles at their edges. The paragnath (fig. g)
is a vase-shaped structure fringed with fine hairs. Tts position between the

mandible and maxilla appears ‘o be the same as shown by Humes and Crassey
(1958) in C. lobatus.

The maxillule (Textfig. ¢ ny is unsegmented with a broad
sesses three prominent outer setae of equal lengths. The di
duced, and its tip is set with one short and two long spines,

base and pos-
stal part is pro-

The mandible (Text-ﬁg. 3 0) comnsists of 3 sin
distal portion has a long narrow neck tcrminating in
the proportionate lengths and widihs as indicated

gle long segment. The
three long lappets with
in the figure,

The maxilla (Textfig. ¢ qQ) is 2-segmented,
tally presents two lobes on which $ long
They do not, however, give a claw-like
(1957) in C. cardii cardii.

The.terminal segment djs.
stout and pointed spi

appearance

The maxilliped (Text-fig. $ I) consisty of o single se
base and is spinose on its outer margins,
spinules ventrally (not shown in fig).
and stroug claw.  Gooding (195
segmen:.

gmeng with a broad
with paiches of fipe
2 heavily chitinised
15 a modified second

It is also set
Distally it bears
7) considers that this claw

The arrangement of the mouth Parts and the post-ora)
are as shown in the ventral view of the

rotrub .
cephalosome of P crances
(Text-fig. 2 d).

the aduyl¢ male

The four swimming legs (Textfig. 3. sv), cach consists of
protopod, a 3-yegmented endopod and 4 2-seon 238 0L g 2-segmented
. 3-segmented eXopod

of similqr
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lengths. The distribution of articulated spines and setac are ;15~ shown Im
table I. The articulated spines are all sheathed and the setae are all plu-
mose. A process situated terminally on _each exopod may be reg:gdgd la%
either a long spine or a short seta and is sheathed on its outer an 1Is pg
mose on its inner margin. It is denoted by an asterisk in table IL [n :11 .
dition to these articulated spines most of the segments bear rows of spm}tll es
and fixed processes as indicated in the ﬁgures.. The characte.rlstl;l:. large shea-
thed spine on the basipodite of the first leg is also present in this species.

The fifth leg (Textfig. 2. i) consists of a single segment attached }Eo fﬁcg
lateral margin of the fifth pedigerous segment. It has a S{ngle uns e?}' tel
spine at about the middle of the segment and two sheathed spines on its dista
free margin. The inner free margin terminates in an llnartlFLllated sp}r;le.
The outer terminal shcathed spine has a long plumose seta at its base. : ae_
terminal margin has a row of closely set spinules; those near the outer fs t;e
thed spine are longer. There is a seta flqrsally on each lateral margin o
5th pedigerous scgment at about the origin of the yth leg.

The sixth legs (in Textfig. 1 a, b )are represented by a pair of projec
tions bearing finely plumose setae at their tips.

Colour: The colour of the body of the live specimen is light brown and
that of the eye spot brick red. Colour of the spermatophores brown.

Description of the adult male:  The adult male (Te?(-t-ﬁg. 1 b) dlﬂerz
from the adult female in size, in the shape of the body, in the structure o
the maxilliped and genital segment and in the number of the postgenital
segments.

Mean length of the male 2.1 mm. ( range: 1.9 mm. — 2.2 mm.) far;cé
width 0.46 mm. (range: o0.43 — o mm.) based‘on ‘lhe measu‘rem;:ntf ) N
specimens. The anterior part of the cephaloso.m.c 1s wider than in the elin:es.
The genital segment is nearly a square containing two large spermifltop q) is’
each measuring about o.21 mm. in length. I:Zach spermzttophf)re ( i1g. 2 ]the
three times as long as broad containing follicles of spermatic tissue in i
centre. The canaliculus extends to nearly 2/3 thf: length of the sperrr.lla
tophore.  The postero-lateral corners of the genital segmentvflormkl;ea\:hz
chitinised and thick spines. As common in adult males of Cyclopoids,
number of postgenital segments is four.

The mouth parts resemble those of the female except that the maxillip-
ed (Textfig 2. g) bears a long claw. It is three segmer}ted; the ba.sal segment
is short and armed with a small row of spinules at its 'outer distal cm:ner.
The second segment is long bearing four unequal setae distally and termmaltl-
ing in a short process and a long claw. The claw bears two or three sma
serrations in the middle, The fifth leg is similar to that of the female,

3
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The plumose setac of the sixth leg are slightly longer than those of the

female. The colour of the body and of the eye spot are as in the female. ;ﬂ slr(:laglih 3n2n3'3 ;I)ISI: fglln?;;il(lith.segrlrier(xitiﬁer; frfnﬂl{hecladult t:)naltehtian lsljcvc;rrllg
sec ¢ , , A sme aw :

o segment of the maxilliped (fig. 2 h). and the genital segment without the

spermatophores. It differs considerably from the Copepodid V of C. torosus

described by Humes and Crassey (1958) and it is likely that the immature
male of C. maximus may have belonged to Copepodid IV.

Affinities and specific diagnosis:  C, maximus idffers from the other
species so far described including the nameless species mentioned by Humes
and Crassey (1958, p. 928) in size, in the shape of the genital segment, in the
presence of an accessory structure to the first segment of the antenna, caudal
rami being longer than the last abdominal segment, in the structure of the
labrum, in the absence of the setae in the female maxilliped and in the
absence of an outer seta on the basipodite of the fourth leg.

C. maximus differs from—

(2) C. solensis in the shape of the cephalosome, in the presence of aes-
thetasks on the last two segments of the antennule and in the
presence of a longer spine in the distal outer border of the 5th
leg.

(b) C. cardii cardii: in the shape of the cephalosome, in having a
longer outer distal spine of the pth leg and in the number of
eggs in each ovisac being 100.

It agrees with C. cardii cardii in the presence of aesthetasks on the
last two segments, in having claws with bent tips and in the
junctions of the postgenita] segments not being crenulated.

Most of the differences observed between C. maximus and
C. cardii cardei appear the same as those as shown by the for-
mer with | C. cardii tapetis.  C. maximus resembles ~C. cardii
tapetis in the shape of the cephalosome,

J (¢) C. torosus: in the shape of the cephalosome, in the structure of
the claws without bent tips, in the shorter and stouter claw of
the male maxilliped, in the junctions of the post genital seg-
ments being crenulated, and in the number of eggs in each
ovisac. C. maximus closely approaches this speices in the
structure of the mandible.

(d) C. lobatus: in the presence of crenulations at the junctions of

Text-Fig. 3. Conchylivrus mavimus sp, nov,, Adult female i
. B 3 (%) maxiliuk ible 3 i . i
(p) paragoath; (¢) maxilla; (r) maxilliped ; (s0) first to fourth legs e (9) mandible’ the postgenital segments. C. maximus resembles C. [obatus in
. the structure of the fifth leg.

Immature male: One immature male was found in a later colfect;
Oilection

~ Bionomics: C. maximus is qui in i i
. : . uite common in its host at Puddupetta in
f about 10 copepods obtained fro : T s q . . .
o pep d m the same locahty, It measured L mm the intertidal zone, north of the Velalr estuary. The rate of infestation is

{Wo m one on the average; some containing as many as seven copepods in
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one host, while others contained none. The copepods are usually free in the
mantle cavity and sometimes clinging to the mantle. Which part of the host
do these copepods actually infect in pature remains to be observed.

The fact that the female genital segment is set with the spermatophores
shows that the eggs have reached maturity. Segmented eggs were also observ-
ed in a few cases. This copepod exhibits remarkable host specificity at Pud-
dupetta in tha it was not observed in the other bivalves, Meretrix meretrix L.
and Catalysia opima from the same locality.

Summary

A hitherto undescribed species of conchyliwrus (C. maximus sp. nov.,) is
described and compared with the other species of the genus.
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Introduction

Fishes of the order Symbranchiformes are represented in Indian waters
by only three forms, viz: Amphipnous cuchia (Ham. Buch), A. fossorius
Nayar, and Symbranchus bengalensis (McClelland). Though the bionomics
of these fishes have been described in some detail (Das 1927, 1946, Nayar
1951) very little is known of their development. This is not surprising as
their scanty occurrence and peculiar egg laying habits make them rather difh-
cult material for study and the present observations on the development of
Symbranchus bengalensis (McClelland) would, it is hoped, be of interest. The
occurrence of this species at Portonovo has been recorded earlier (Chacko et

al 1954).

Material

During October 1959, some eggs and larvae were collected from burrows
1} — 2 feet deep in the mud flats near station ‘B’ of the Vellar estuary
(Description of Vellar estuary, and location of estuarine stations, vide, Jacob
and Rangarajan (19592). This region is comple:ely exposed during low tides and
submerged under high salinity waters during high tides. The eggs and larvae
were temoved from the burrows during low tide and transferred to the
laboratory and maintained in water from the same locality collected during
high tides.

*Present address; Qemm Marine Fisheries Research Station, Mandapam.
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Observations

The earliest stage that we have been able to collect is shown ip Fig. 1.
The egg is large, more or less spherical and measures about 4.5 — 5.0 mm.
in diameter. The yolk is yellow in colour and opaque and embédded in the
volk are a large number of oil droplets. ‘The embryo appears as a thin streak
lying flat over the yolk and at this stage when about sixty-four somites could
be counted, the anterior end of the neural tube has differentiated into fore,
mid and hind brain. The optic cup and the invagination of its outer wall
which would later form the lens are also seen. The auditory vesicles have
just appeared. There is as yet no sign of circulation.

Fig. 1. An egg in an early stage of development. (Dorsal view)

Fig. 2a An <gg four days later to that shown in Fig. 1, (Dorsal view)

Fig. 5. An cgg nearly six days afer thac i - Fi i .
vicw).D ’ ! B- ¥ig 1 and just before hatching, (Doxsal

Fig. 4 An & mmlawva, two days after hatching. (Dorsal view)

Wldn.n the next twenty-four hours, the embryo increases in length and
shows various developments. At the end of this period 122 & an
could be counted. - The anterior end is now ——125 somites

The - slightly el
and the eye has differentiated further, the lens gbeir}llgefz‘r,:(t:g fl‘%n; tt;le yolk
. ¢ heart is

formed and it now pulsates at the rate of about 70 beat :

alimentary car}al is also formed and it opens to the extersioper m'nute, The

the 68th somite.  Small buds which later develop into thr at the level of

their appearance on the next day, viz, the third day after ciliiﬁimls ke
T,
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Four days after collection, the cmbryo appears greatly incrcased in size,
and the tail now lies curved over the yolk as shown in Fig. 2a. At this
stage four pairs of gills are clearly seen and the pectorals are well developed
lobate structures (Fig. 2 b.). The dorsal and anal fins could be made out
as thin membranous folds and are continuous around the tail. There are
127 somites present of which 67 are preanal.  The dorsal fin originates at

Fig. 2b. An embryo at about the stage shown in Fig, 2. a. (Dorso-lateral view),

about the level of the g8th somitc and the anal appears to arise from just
behind the vent. At this stage circulation is well established, the blood 1s
slightly red in colour and the heart beats vigorously at the rate of abgut g0
per minute. The embryo now exhibits vigorous movements of the tail.

After another two days, viz, 6 days after the earliest stage described in
this report, the embryo hatches out. During this period (4—b6 days)_the
general increase in the dimensions of the embryo may be seen by compairng
Figs. 3 a and 4. The embryo just before hatching (Fig. g) lies curved over
the yolk. The eyes are developed and the pectorals are alternately flapped
about forward and backward. The circulation is vigorous and the blood
vessels (not shown in the figure) ramify over the yolk. The dorsal aorta
travels backward till the end of the tail, then takes a sharp turn and travels
forward a short distance to emerge out of the embryo just posterior to the
anus. It then divides into three branches which after a tortucus course
through minute ramifications over the yolk, join the heart anteriorly as three
branches. Two blood vessels that branch out from the aorta just anterior
to the base of the pectorals, travel forward one on either side of the head
and also join the heart.

The vigorous lashing movements of the tail puncture the chorion and
fhe embryo wriggles out, tail emerging first. A larva two days after hatch-
ing is shown in Fig. 4. It measures about § mm. in length and the major
portion of the yolk being still unabsorbed, persists as a spherical mass. The
pectorals are most conspicuous and active at this stage. The dorsal fin fold

4
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now appears to arise slightly in front of the level of the anus instead of the
level of the g8th somite and is continuous around the tail with the similarly
membranous anal, which as before, appears to commence behind the vent. The

ﬁ.rst traces Qf pigmentaion now appear on the dotrsal surfuce of the larva, a
little posterior to the pectorals,

Fig. 5. A 24 mm. larva. (Dorsal view).

Fig. 6, The head of a juvenile specimen of Symbranchus bengalensis (Side view)

Further development of the larva:—The stage next examined was
24 mm. larva (Fig. 5).  The persisting yolk mass at this stage is reducci
and much elongated, extending {rom a little bchind the peciorals to ab (
the anal opening. The upper jaw is slightly longer and the tips of b t‘lll (’;t
jaws are rounded and fleshy.  The cleft of the mouth is nearly h o t’e
and extends beyond the posterior edge of the orbit. The gill gequl§ntal
confluent and the single slit is situated medianly on the ventral sl‘)dmngs he
dorsul and the anal fins are low membranous folds po¢  The

. without fin ravs .
extend as in the z-day old larva described earlier. A caudal fin isz: “(’ﬁd
pre:ent. The pectorals are now comparatively reduced in size and ardly
more rounded. appear

In another go days the larva described above g
42 mm. when the yolk mass is imperceptible, being present only g .
streak along the ventral side.  The juvenile (Fig. (i)D has now a[my . #ia thin
the appearance and general characterstics of the adult de%};’st assumed
carlier authors (Day 1878, Nayar 1951), the pectorals having E,H ed by tl}e
appeared even when the larva measured 35 mm. in length g completely dis.

rows to a length of aboyt

Summary
Some developmental stages of the eel-like fish
N i - - sh o Symbranchy .
ob-ained from the mud flats in Vellay estuary have been )c(llgsccrl:ll)geé)engratl,enﬂt
[ . oug
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it has not been possible to determine the exact age of some of the examincd
stages, the characteristic features during development such as the early appear-
ance of the pectorals, their graduat shrinking and final disappcarance, the time
of appearance, the nature and extend of the dorsal and anal fins, etc, etc,
have been followed.
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Introduction

While examining fishes obtained at  Mandapam for their gill parasites,
the author collected twelve specimens from the gills of Sphyraena obtusata
Cuv. & Val. These specimens differ from the known genera; hence they are
treated as a new genus and a detailed account of it is presenied ip this paper,

Paragemmaecaputia crassicauda b.g. et 1.8.p.

These worms are elongate and narrow; their length ranges from 1.25 mm
to 1.92 mm. The sides of the body are almost parallel from the level of thé
beginning of the testes to the proximal region of the haptor and its width
is approximately one-seventh the total length. The width of the body an.
terior to the testes narrows gradually; it is half the maximum widch about
the level of the intestinal bifurcation and beyond this level to the anterior
end, the sides of the body are almost parallel. Thig portion formg SOméthin
like a ‘neck’ to the body and the anterior end has a square margin H. g
glands numbering 14 are arranged in a row in the region in fron't of i;
buccal suckers. The worm presents a corrugated appearance from the | T
behind the anterior third of the oviducal field to the region in front fe\;a
haptor. The haptor is approximately one-seventh the total length anc(i) fciuf-

*Formed part of thesis approved for the Degree of D ; i
versity of Madras, PP i Ot Doctor of  Philosophy of 1pe Uni-

**Present address: Zoological Rescarch Laboratory, University of Madras

Madras-5, S, India, Chepauk,
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pairs of clamps are present on short peduncles. The clamp is of the gastro-
cotylid type. Its size ranges from 44 X 44 M to 72 X 574, The haptor
ends in a median terminal lappet, 0.08 mm. to 0.12 mm. long.A It has 'three
dissimilar pairs of anchors; the —outer pair is from )M to g0 M the inner
pair is from 144 to 17M and the middle pair is from 12/t t0 144,

Mouth is subterminal. The buccal suckers are aseptate and their sfze
ranges from g0 X 18 to 42 X 2ap The ph:frynX is ov'al find its size
ranges from 25 X 22M tO 48 X g1p Intestinal bifurcation is situated at_ a
distance equal to onc-fifth of the total length of the worm from the anterior

end. The intestinal limbs extend to the level of the second pair of clamps

where they terminate blindly.

Testes zone occuples the anterior foursevenths of the hinder half of the
worm and it extends into the proximal half to a distance equal to one-sixth
of its (proximal half) length. The number of testes ranges from 22 to 25
of which 10 to 14 are pre-ovarial, 6 to 8 are para-ovarlal' and the rest are
post-ovarial. The para-ovarial testes are arranged one behind the other c10§e
to the left caecum whereas the pre and post-ovarial testes are arranged in
two irregular rows. The size qf the testes ranges fr0m_24 X 16{u to
82 X 48 Vas deferens is median up to the level of the intestinal bifurca-
tion and beyond the level it is lateral on th‘e left side c'lose to the oesopha-
gus. It opens at the unarmed muscular cirrus whxcl} is 7ot — 8gi long.
Male pore is submarginal and is also unarmed. It is situated about half way
from the anterior end to the region of the intestinal bifurcation.

Ouvary is lobed and its size ranges from 56. X 45M to 81M X sy
and it is situated close to the inner side of the right caecum at the junction
of the middle third with the hinder third of the worm. The oviduct also
extends parallel to the right caecum, close to it, on the inner side to a
length equal to one third the length of the testicular zone. It curves back-
wards and extends halfway down. The distal end of the oviduct is continued
by a narrow duct which curves in front of the ovary. It is enlarged into the
ootype which ‘is surrounded by the shell glands. Beyond the ootype the ovi-
duct is continued as the uterus whichis median and opens by a transverse
slit-like opening situated immediately behind the intestinal bifurcation. The
horizontal slit ventral to the bifurcation of the oesophagus in Gemmaecapu-
tia corrugata, referred to as the vaginal opening by Tripathi (1957 p- 110,
Fig. 50) might probably correspond to the uterine opening.

Vitelline follicles extend from the region of the intestinal bifurcation to the
end of the testes region. Transverse vitelline ducts originate about the middle
level of the oviducal field. They unite to form the common vitelline duct
about the same level and it extends posteriorly to a length equal to one
thm.i tl.le length of the oviducal field. Posteriorly it opens at the ootype.
Genito-intestinal canal runs obliquely in front of the ovary and opens at the
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Figs. 1-3, Paragemmaecaputie crassicauda ng. et n.sp

Fig, t. Entire worm (dorsal view), Fig 2 Enlarged Vi'ev
their ducts (dorsal view), Fig, 3. Cirrus and the Cirrus sac, i‘ig?f 4lhél
Fig, 5. Anchors, .

gonadial  region and

amp  (ventra] view)
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ootype on the one end and at the right caccum on the other. Vaginal open-
ing is lateral on the right side of the median line and is situated at a leve}
midway beiween the male pore and the intestinal bifurcation. The vaginal
canal runs chliquely backwards and is close to the inner side of the r'ght caecum
heyond the intestinal bifurcation. It opens at the oviduct just behind the
ootype. Vaginal canal is enlarged into the receptaculum seminis at the level
of the ovary and its size ranges from 46 X 284 to 58 X g6M.

The genus Paragemmaecapulia resembles Vallisia Perugia & Parona (189o),
Vallisiopsis Subhapradha (1951), Allodiscocolyla Yamaguti (1953), Pseudoma-
zocraes Caballero & Bravo (1955) and Gemmaecaputia Tripathi (1957) in the
presence of gastrocot'ylid clamps and their number is limited to a maximum
of four on each side of the haptor. It differs from Vallisia and Vallisiopsis
in that the body and the baptor are symmetrical, in having an unarmed
cirrus and three pairs of anchors. It agrees with Allodiscocotyly and Pseu-
domazocraes in the presence of symmetrical body and haptor, three pairs of
anchors and a single vagina but differs from them in the presence of pre-
and para-ovarial testes in addition to the 'post-ovarial, unarmed cirrus and
vagina. It closely resembles Gemmaecaputia in the presence of pre-, para-
and post-ovarial testes, unarmed cirrus and vagina and head glands but differs
from it in the presence of terminal lappet with three pairs of anchors.
Hence it is described as a new genus and is represented by a monotypic spe-

cies namely Paragemmaecaputia crassicauda.

Generic dfagno;is:—Allodiscotylinae having body and haptor symmetri-
cal: with four pairs of pedunculated gastrocotylid clamps; with terminal lap-

pet having three pairs of anchors; testes pre-, para and post-ovaral in posi-
tion; cirrus and vagina lateral on either side of the median line and un-

armed.

Specific diagnosis: Paragemmacecaputia having terminal lappet 0.08 mm.
to 0.12 mm. long with three pairs of anchors, the outer pair 274 to gop
long; the inner pair 144 to 17H# and the middle pair 1244 to 14} long;
clamp-size is from 44 X 4aM to 72 X 57H worm’s length is from 1.25 mm.
t0 1.92 mm.; lestes numbering 22 !0 25 are pre-, para- and post-ovarial;

ovary size is from 56 X 45M to 81 X 5HfL.

Discussion: Hargis (1957) included in the subfamily Vallisiinae genera
Vallisia Perugia & Parona (1890), Vallisiopsis Subhapradha (1g951), Protomi-
C{OCOtyle Johnston & Tiegs (1922), Lethacolyle Manter & Prince (1953), Allo-
discocotylg Yamaguti (1953) and Pseudomazocracs Caballero & Bravo (1g55)
and transferred the subfamily from the family Discocotylidae to the fafnily
Gastrocotylidae on the basis of the presence of gastrocotylid clamps in the
above genera. But Tripathi (1957) is of the opinion that these genera,
though they happen to possess gastrocotylid type of clamps, need not be in-
clude.d In the family Gastrocotylidae as their number is limited to a maximum
of eight and the present author has brought forth ontogenic as well as
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morphological evidences in support of this contention (In press)
ing with Tripathi who has created a new family Allodiscocoty
signed his genus Gemmaecaputia along with the ather genera listed by Hargis
except Lethacotyle. Genera Allodiscocotyla, Pseudomazocraes, Gemmaecapu.
ta differ from Vallisia and Vallisiopsis in  that the former group of three
genera have the body and haptor symmetrical and have pedunculated clamps
whereas the latter group has the body and the haptor asymmetrical and the
body axis bent at an angle; thus agreeing with Tripathi for the creation of a new
subfamily Allodiscotylinae who has included Allodiscocatyla, Gemmaecaputia
in it. Genus Pseudomazocraes of which no mention was made by him should
also be included under this subfamily as for the reasons mentioned above,
Genus Paragemmaecaputin is also assigned under this subfamily as it posses.
ses characters that are shared by the subfamily Allodiscocotylinae.

i thus agree-
1idae and as-

The author differs from Tripathi for having rerained the genus Protami-
crocotyle in the subfamily Vallisiinae along with Fallisia and Vallisiopsis,
thereby resulting in the suppression of the subfamily Protomicrocotylinae.
The author has presented reasons in support of removing the genus Proto-
microcotyle from the subfamily Vallisiinae and reviving the subfamily Proto-
microcotylinae to incude it and has discussed therein the taxonomic pasition
of Lethacotyle and Bilateracotyle (In press),

Summary

A description of Paragemmeacabutin crassicaydq n
12 specimens obtained from the gills of Sphyraena obtusatg Cuv. & Val. g
Mandapam, is presented and its taxonomic position ig discussed with related
genera having gastrocotylid clamps, limited to g maximum of eight, on the
haptor.

§- €t nsp., based on
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Introduction

Day (1878—'88) described six species of Pelroscirtes (Fami}

from the Indian coast, of which one species P bipunciatus

ported for the first time. Norman  (1g43) split up the
others, an the basis of some external

y Blcmxiidae)
was being  re-
genus  mto several
. characters.  Beaufort and Chapman
(1931) described altogether 21 species from the Indo-Australian Archipelago,

but did not record P. _b:'[)u')Ic/(:Ist' Day among these.  So far, only Bhatta-
charya (1916) has de cribed a few developmental stages of one of the Indian
species, P. bhaltucharyae Chaud. From the reports to date,
that the different species occur in the sea {pelagic and
wetl as benthic). in brackish water (Beaufort and Ch
areas of low salinity’ (Bhattacharya op. cir)).

It would appear
among sea weeds, as

dpman of. ¢it) and ‘in

In the course of invest‘gations on

. ‘he fishes of the Gautam:
the Godavarv river,

under a scheme sponsored by
Agricultural Research, we have come across a few

of Petroscivtes, P. bipunctatus Day and P. punciat

brancly of
th§ Indian Council of
specimens of (wq species
us Cuv, and vy,

P. bipunctatus and P. Punctatuys

P. bipunctatus Dav: Body yellow with pink reflections D
and caudal  fins pinkish.  Half the margin  of the dorsal - ; orsal, anal
Pectoral colourless. There are five veriical blue bands ()ﬁctlani ahal black,
snout, two across cye, and two on opercle. A sm-d]j bfmdle tead, one gp
pectoral. 6 vertical bands on the body, the first lwo l;eingoz,the] base of

o tomplete and

r Wiomge T
al Invesfigaior and  Officer-ip Charg
: ‘Charge,

”7<‘*I’ul)lis‘hcd with the pcrmissi(h
L.CAR. Scheme, Yanam,

of the l’rin('i}
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the rest reduced to dark patches on the base of dorsal and dark spots on the
lweral line.  On preservation these bands tun deep brown,

P. bipuncia/us Cuv. and Val.: Head and upper part of the ‘)(,)Sily'JVIOlC_tf
abdomen and  the posterior part ol the bgdy .bc.mg purpte. .l,l,c,re Zu
4 vertical blue bands on the head, one of which is in front of the eye. tl)\,
horizontal blue lines on the body, two ol which are bclfsw lhe‘ lzftlcral liﬁ;
and cxiend upto the origin of anal  fin. Rest ol the lines are am}:'e
lateral line, and are discontinuous from the level of the anal fin, t'e (3r1€3
at the base of the dorsal being broadest and  darkest of all. -Free margins
of anal and dorsal white; there is a horizontal dark band passing across the
middle of the dorsal fin.  All the fins are violet in colour.

P. bipunctatus

Fin rays
T.1. St.1. Hd, Eye Sn. Ht, D Y P v

35 ImTel9 23 13 2 0
5.50 1.3 0.35 040 090 XIIT¢ 0

5.1 435 11 0.50 0.35 080 XII +19 23 13 2 0

(=2l
(SN

P. bipunctatus
4.5 3.80 08 025 025 065 XVI+15 23 13 20

Petroscirtes spp. in Mangroves

In the course of collection of mangrove plan:? like Avicennia ‘for the
study of wood boring organ‘sms, we came (G‘;{llapzltl and_ Rao 1959), Scro;s
for the first time. the phenomenon of ‘hese fish occupying bores made by
either Teredo or Bankia. In view of the fact that the bore had been ahtead)j
vacated by the borer, the exact agent respons ble could not be dete\rrrllme[(]l,
it could have been made by either of these .lwo, o‘E the \'ar{ous borers in ;lc
area, described by Ganapati and Rao, (0p. cit.). l.he bore is soiselected that
it is always submerged under water bo.h during high and low tides.

In this particular instance, the bore which was about 20 cm. In deptlh
and 1.5 cm. wide was occupied by a female of P. bf{)ungtutus and the male
was lingering at the mouth of the bore. Both the; specimens could be .CO -
lected without difficulty along with a part of the entire stem. Close examina-
tion of the bore showed that the inner surface was covered to abopt half the
extent with a layer of eggs embedded in a gelatinous matrix, let}.l er.lough
room for the female to keep watch over them. There is thus indication of
the nesting habit in this fish, and also parenta] care.
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Structure of the egg
The part of the stem with the bore and th
to the laboratory in a bucket of water. and a fe
removed with a pipette into a finger ’

€ WO parents were

¢ aldew of the eggs

bowl with water.
Examination of the eggs within an hour of collection showeq

eggs were in a fairly advanced stage of embry showed that the

o . onic developme
exhibiting occasional movements within the egg pment, the embryo

brought
were carefully

The eggs measure 0.8 cm. to 0.9 cm. in diameter and
in shape, the side attached to the jnner surface of the e he
embryo can be clearly seen through the transpareng
examined under the nicroscope.

nemispherical
bore bemg flat. The
cgy
The granulated yolk,

membrane, whep
orange-yellow ip

Test-fig. 1. Early Developmental Stages of Putrogeiy
1es.
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colour is enclosed in the yolk sac on the ventral side just behind the head
with its prominent eyes.  The tail is curved over the yolk mass.  There
are faint indications of differentiation of the myotomes.

Early Developmental Stages

The eggs started hatching within two hours of collection and the larvae
could be reared upto 40 hours.

Larva, 6 hours (Fig. ¢): Measures ¢.2 mm.and swims very actively,
occasionally coming to the surface.  The small yolk sac is bag-like and re-
stricted to the area below the rudiments of the pectoral fins. In the distin-
ctly formed head, a pair of auditory vesicles are clearly visible behind the
¢yes, and both the jaws are distinct.  The anus is situated at the anterior
third of the body. There is a continuous fin fold without any rays.  Only
the pectoral fin shows five black pigmented rays. Dark chromatophores are

present along the ventra] side of the tail.  Of the 29 myotomes, 24 are post
anal.

Larva, 20 houwrs (Fig. d): Measures 3.3 mm. The yolk is further re-
duced. Pigmentation of the tail is restricted to the middle region. A few
chromatophores occur on the snout. Both dorsal and anal fins show
tudiments of fin rays, but ventral fin rays are not yet formed. There is an
increase in the number of pectoral fin rays, but the pigmentation is restricted
to the proximal half of the rays. Number of myotomes is 38 of which 1
are post anal.

Larva, 40 hours (Fig. e): Measures 3.4 mm. Rudiments of brain are
clearly visible. The yolk sac still persists but is very small.  In the eye the
cornea and pupil can be differentiated. Pigmentation of the tail iy further
restricted; that of the snout has spread further. There is an increase in the
number of fin rays, both in the dorsal and anal fins. Al:hough continuous,
the two dorsal fins can be easily distinguished, the anterior one having
slender and closely set spines.  There are 42 myotomes, of which g4 arc
post anal.

Summary

Petroscivies punciatus and P. bipunctalus occur in the mangroves of the
Godavari estuary. The latter is observed to breed in bores in stems of man-
grove vegetation formed by wood boring organisms.  There is indication of
nesting habit, and parental care. The eggs arc hemispherical and are atta-

ched to the inner surface of the bore. Most of the yolk is absorbed before
hatching.
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Introduction

In an earlier paper (Khattar 1958), 1 described the morphology of the
head capsule and movth parts of Schizodactylus monstrosus Don.  The
present I;aper is in continuation of the‘ first and deals with the morphology of
the neck and prothorax of the same insect.

Much of the work on the thoracic sclerites of the members of the group
Orthoptera was done by Cramp:on (1914 and 1913) and Snodgrass (1908).
Martin (1916) has given a general account of the cervical and thoracic sclerites
of insects, while Crampton (1917) has described in detail only the cervical
sclerites.  Davis (1g27) while describing the anatomy and histology of the
alimentary canal of Stenopelmatus (Steqopelmatidae) made general remarks
on the head of the insect, but no mention of the neck and prothorax was
made.  However, in the present paper an attempt has been made to deal
with the details of the cervical and prothoracic sclerites of Schizodagtyl,
monstrosus Don. Sclerites will. : yius

Material and Technique

The adult specimens were collected from the banks Annasa
gar lakes, Ajmer, and were identified as  Schizodactylys m
(Lefroy, 1909).  The insects were made transparent by treat

gar and Foysa.
oustrosus Don.
g them with
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109, solution of pottassium hydroxide for 2 to § days. ~ One percent solu-
tion of picro-indigo-carmine was used as stain, and the various  structures
were studied with the help of a dissecting binocular microscope.

THE NECK

The neck, also called as cervicum or eucervix (Crampton, 1917) is a
membranous area connecting the head with the thorax. It is not visible
either dorsally or laterally as it is covered over by the anterior rim of the
pronotum. It is, however, clearly visible ventrally. The neck membrane
is attached to the head capsule along the postoccipital rim bordering the
foramen magnum. Anteriorly it is connected with the thorax along the under
folded rim of the pronotum, and posteriorly it is continuous with the ante-
rior margin of the prosternal region.  The membranous character of the
neck integument permits a greater freedom of movement to the head.

Text-Fig, 1, The Neck, (Dorsal view)

Fmbedded in the membranous walls of the neck region, are a number
of sclerites, termed as the jugular sclerites (Crampton, 1918), or cervicalia or
cervical sclerites (Huxley, 1878), or microthoracic sclerites (Verhoeff, 1goz2).
These cervical sclerites are often mentioned as dorsal, lateral and ventral
cervicals according to their location. The carvical sclerites serve to stren-
gthen the walls of the neck and to furnish points of articulation for the
head.  Of these the lateral cervicals are strongly developed and mainly con-
ceined in the cephalic and prothoracic articulations; while dorsally the cer-
vical sclerites occur in the form of pockets.

Dorso-laterally, at the lower ends of the occipital ridges, the neck
membrane bears on either side a single dorsal cervical sclerite.  These
sclerites are formed as invaginations of the neck membrane and, therefore,
appear as mere pockets externally. On the inner side each sclerite bears a
short wedge-shaped apodeme for the insertion of the neck muscles.

Ventro-laterally, the neck is supported on either side by a pair of ventro-
lateral cervical sclerites, the mesial and the lateral, lying side by side. The
mesial sclerite is more or less rod-shaped. Its anterior end forms a broad
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condyle attached to the occipital condyle. The posterior end of the mesial
sclerite is articulated with the chitinous  part of the neck membrane. The
anterior half ol it on the dorsal side is slightly granulate, while internally
it bears three distinct ridges.  Two of these ridges, the margina] ridges, run

memp

Text-Fig. 2. The Neck. (Ventral view)

throughout the lateral  margins of the  sclerite, while the third—the anterior

ridge, runs around the proximal m'argin of the condyle. The la‘eral sclerite

is in the form of a large boat having no ridges, and is smooth on the dorsal

and ventral surfaces. Mesially it gives out a short apodeme, which slightly

overlaps the lateral margin of the mesial sclerite, Anterior,ly each lateral
s

sclerite also forms a small condyle which lies just below and laterad to the
condyle of the mesial sclerite. ]

Ventrally the neck is distinguished into two parts, an anterior, broad

. R . 4 »
thin and membranous and with many wrinkles, and the posierior, broad th‘r;
and chitinous and with smooth dorsal and ventral surfaces ,
which is to some extent square in outline is loosely attached to the dorsal

horder of the. postmentum and the posterior which is crescentic in outline
is attachied with the prosternum on i posterior margin

The anterior part

THE PROTERGUM

The protergal §clerite, the protergum or the pronotum is saddle-shaped;
it is broader than its length, curved downwards at the sides and ent'rely
covering the neck region. It measures about =

5 mm. along its mid-dorsal

Text-Fig, 3, The Prothorax. (Dorsal view)

ta .

1eng§h. It  bears almos: throughout its length, on its
median notch, the dorsal notch which divides it into two pa

dorsa] surface, a

X rts.  The dorsal
notch corresponds with a well developed ridge on the ventral side. Tshe
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pronotum is truncate anteriorly and posteriorly. Its dorsal surface is granu-
late and pubescent.  Each half of the pronotum is again divided into two
parts by means of a transverse suture on the dorsa] side with a correspond-
ing ridge on the ventral side. The transverse suture, from a little distance
posterior to the anterior extremity of the dorsal notch, runs laterad of the
pronotum where it becomes obsolete at its distal end and does not reach upto
the lateral side of the notum. The anterior narrow and the posterior
large parts of each half are the prozona and postzona respectively.

The prozona or prezona (Crampton, 1918) is the smaller part without
any ridge or sulcus on any of its surfaces and appears a single region.

The large posterior part—the postzona or metazona (Karandikar, 1939)
unlike the prozona bears a single ridge, the transverse ridge. The trans-
verse ridge is very short and runs from the posterior end of the dorsal notch
and is slightly curved outwards. The posterior margin of the postzona bears
4 well developed marginal ridge all along its breadth,

THE PROPLEURON

The popleuron consists of two parts, an anterior large episternum and
the posterior small epimeron. The two parts of the propleuron are separated
from each other by a vertical suture, the pleural suture on the dorsal side
with the corresponding pleural ridge (Crampton, 1908; Snodgrass, 190g;
Martin, 1916) on the ventral side. The pleural ridge forms a large pleural
apophysis on its under side which extends inward towards the body axis.
Internally, the pleural ridge projects into the coxal corium and forms a
distinct process, the coxal process which fits into the coxal notch and also
serves as a chief pivot for the coxa in the movement of the leg. The
episternum is connected with the prosternum by a distinct oblique suture,
the sterno-pleural suture. The coxal corium is chitinised along the pleural
region, to form a distinct basicoxite.

THE PROSTERNUM

The prosternal region in Schizodactylus is made up of three typical
sclerites, the basisternite or verasternite (Martin, 1916) or eusternite (Snod-
grass, 1935), the furcasternite and the spinasternite.

The presternite is absent in the case of the prosternum, and the basis-
ternite forms the anteriormost sclerite. It does not bear the prosternal spine.
Crampton (1918) points out that thisregion generally bears a prominent pros-
ternal spine.  Antero-laterally the basisternite forms a precoxal with the
proepisternum by an oblique suture, the sterno-pleural suture. In front of
the basisternite is situated th¢ ventral neck membrane from which it is sepa-
rated by a suture, with a strong internal ridge.

6
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. Behind ‘the basistertidte s situared the furcasternite which in Schizoda
etylus-is i the form- of two triangular ‘lobes -sutrounded on all sides by the
furacasternal ‘st-ures with the- corresponding furcasternal tidges on the ven,
tral side. At the lateral end of eachi wiangle is present u large furcal pit
which internally gives insertion to 4 prominent furca-sternal apsphysis. The
furcastermite is connected posteriorly with large spinasternite by mcans of a
transverse strure, the furcasternal sutuie with the corresponding ridge on the

ventral sidg. - o, Reroipa

FAURS DI S DL N

The spinasternite forms a large posterior sclerite of th: prosternum, It
5o does not 'beat ':;ny" g'pi‘nh“ or apophysis on its inner side. Karan tikar
(1939} and ‘C"‘L‘:mp’t(‘"“ ‘{191[1)" hive stz_ue‘d'th‘nt spina or‘apophysix is gencrally
present oft thie .ventral side - of the " spinasternite’ in majority -of Orzhopt‘er‘{'

i P e R i . T .
Laterally the spinastérnite ‘borders' the coxdl cotium, while posteriorly it is
itk o‘ff ‘ f{om_}?\9'f’“‘ersegmgm@f; methbrane by a well developed suture,
the spihasternal suture. o R o

R AT TS P4 BUNCRLRT S (Tt SIS ST S e ,

oo thq px:@ste}‘nhm (\).E,‘Scézzolfiaciy‘lu's (the latéral ends of the furcasternal
tobes and’the spinasternité have become ‘adnate to' each other, and from this
junction pn the Vendl gide ave given out the well deviloped, long and
b'lhifdtea”apophyses.' '.fhese apophys’es”:gé%e()rfil"n/ ly,,ir{fé. “termed as the furca-
spinasternal apophyses instead of furcastérnal ‘dpophyscs)’ &r,'1 would  inter-
pret that the furca'ster'nall a&c}}f&il/gqs,ggazﬁt%r.r}g‘}[{fpophysis l);}ve united with
each other to  form a singlé large' an ifuratied apophysis, one on either

ide. . .

Pw‘wz sy 3oy whem G A i e "y

Toesd e e CUPRE PROTHORACIC LEGS " 0
DT o, Ty T SETIAE Y g v

+ it

Each of the two prothoracic legs is made up of two parts;

pofthe) comifinth' SF thE foetlantin and ke and (2 the tel

R P et : fdife, consisting
B e trlichnter etiur, 1B wdtsds and preapsi 1 - e conyising
T B 13 S T A O A L P L S U S =

- dThe cbxaof-each leg Is planted ih an'ioval merhbranots

‘thetitoxalntorium: ¢ The Yatter: iy 'boﬂderedx*umesiaﬂy’ by the
Jajeratly byhille ventdalsmsargio of ithe: Pleural walll ‘ante
bridge (formed by the junctionlif the:vertral aym of the, pleura

it

(1) the basi-

area- ‘known aus
4 sternal region,
riorly by the precoxal
1 ang.: latexal
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arm-of the sternal régions on cacli'side) and posteriorly by the :intcr-segmental
membrane. The.coxal corium of each. coxal is chitinised along; its' sternal
margin to form: the.ipericoxite. . - i v oo e wip G

The coxa in the prothoracicleg is quite large and has the appearance of
i short cylinder which is broad proximally and narrow distally. The chief
articulating pivot of the coxa is the coxal process of the pleui‘i)'n, Aformed by
the downwurd projection of the pleural region. at the base of “the pleural

9

ey

AN g 2 [y N "
Text-Fig, . 5./ The/Prosternum, (Dersal—vidw)
2y

\\k

o sty e ooty i coeachisin

'
Mo

SO TTE I U s DY SR PN A SRV APRNET NN ¢ (DI E NPT O FES 1 SR S SRR D

suture. The coxal process fits into the coxal notch in the antero-dorsal “bor-
der of the coxa,.. The goxa is divided :into. swo pagts, -ap, JuLerior veracoxa
and ,the posterior meron by ,a. suture, the coxal suturg. . The coxal sutuge
runs along the preaxial border of the,coxa. and ;CorrCSRDndsl.wi§hf.ﬂ)e coxal
ridge on the ventral side. ' 'Crampton :(1923). termed :thé coxal, 'suture as. the
meral suture and accordingly: the two :parts-of the coxauns.the meracoxs aud
eucoxa. The proximal margin of the coxa bears an internal ridge, the
basicosta with the external suture, the basfiqpstal suture. The basicosta gives
insertion to three apodemes, a tendon lik¢ /apodeme—the abductor apodeme,
a large and chitinous tergal ‘remotor "apqdcme from its distal margin, and a
long tergal promotor apodeme from its anterior margin just below the distal
end ‘of the trochantin.” The basicosta in addition to the shallow coxal notch
has two decep notches.  Of these one lies immediately posterior to the coxal
notch-and gives inseriion to the abducior apodeme. -t ‘BHei*&ther or the
trochantinal notch is situated on the ventral part of the basicosta and’ rdédeives
th¢ distal end of the trochantin. In Schizodaclylus the trochantin does not
form a second coxal articulation with the body as it does not reach upto the
pronotum. The coxas has, tﬁcrgfore; a single articulation with the body. This
ar{@ﬁgement thus givés the coxzi\t\hc fraddom of movement both in the ver-
tical and horizenital planes. \

i Embedded pr{eaxially within the coxal coriu}m isl a distinct sclefite' the
: dgs vt SRR O AR VI ¥ Dot 5 prie o : 3
fyr:(),(;!w‘r‘ltl1’11 or _t’roc‘_hqmilﬁﬁs' (Cram‘fpfo?r’) 'V’a"_r[l[(&),ﬁaSe}f,l )‘léll‘é}'., f ﬁﬁiaérglqaia{te?&
‘Vith Lhe (_'O' s "/ A je ‘1[.‘ ﬁl Lo [ARESTROLEE 10 1 RISTA PN l)l),“#\,él

th the coxa by meqns of a smaf condyle, fiteing, into the pojel af the,

#oseriar cornerof the coxp,,, Fhe,WwockANGiR, is. 3. HAT9W rrciamgulas, scrite
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surrounded by ridges on all its sides. It is divided by an oblique suture

into two parts, the ante-trochantin and the post-trochantin (Crampon, 1923). of the trochanter is present a well developed coxo-trochanteral corium. Near

the proximal border of the trochanter, the coxo-trochanteral corium has an

The oblique suture corresponds to an endotrochantin, a ridge for muscle ¢

Text-Fig. 6,
A, The Coxa and Trochantin
B, The Coxa and Trochanter.

attachment.  Just above the proximal end of the coxal suture and below
the trochantin is seen an oval spot which is thickly granulate on its dorsal
surface.

The trochanter is some what triangular piece longer than coxa but less
in width.  All along its proxima] submargin there runs g prominent rid
the trochanteral ridge. The proximal end of the trochanter is roducgeii
into a condyle which fits into the veracoxa, and bears a5 a strong 5 odem
the depressor apodeme. The depressor apodeme ig long, narrow Slll)aft L kee’

Text-Fig. 7.
The Coxa showing basicosta.

at the lower end and broad and chitinous at the upper end
nayrow apodeme which runs in the coxal cavity is given out. fr
of the trochanteral ridge.  This apodeme is also termeq 2
apodeme.  Below the meron and between it and the proxi

Another small
om the middle
s the depressor
mal submargin

oval chitinous plate which is thickly granulate on its dorsal surface.  The
distal border of the trochanter bears two short condyles which articulate with
the femur.

The femur is the longest segment of the prothoracic leg. It is a large
cylinder, broad anteriorly and tapers gradually towards the distal end. Proxi-
mally it articulates with the trochanter by two small notches, the preaxial and
the postaxial notch, into which fit the two articulatory condyles of the distal
margin of the trochanter. ~ The intervening area between the two notches
is covered over by the coria.  Distally the femur is articulated with the
tibia, and the articulating surface of the femur is known as the gonytheca
(Crampton, 1923).

The tibia which is slightly shorter than the femur is rounded in cross
section and lies in the vertical plane at right angles to the latter. The head
of the tibia, the tibiacaput is recieved in the distal end of the femur called
the femur cup or gonytheca. ~ The proximal end of the tibia at its dorsal
part is thick and cuticularised and projects forward beyond its ventral part
into a prominent process, the saggital process (Misra, 1946) which lies teles-
coped within the distal end of the femur. The lower margin of the sag-
gital process is produced into two condyles which fit into the respective
articulatory notches on the distal margin of the femur. Crampton (1923)
termed these articulatory condyles as the tibiacondyles.  The ventra] part
of the proximal end of the tibia is less cuticularised, is more or less flaplike
in shape and gives out a long depressor tendon at its anterior end. Two
tendons, one thick, broad and short, and the other long and narrow are
given out from the anterior end of the saggital process. These tendons are
known as the levator tendons. The dorsal surface of the tibia is slightly
granulate. The ventral side of the tibia bears two rows of five to six very
long and pointed spines.  Each spine has a well developed condyle at its
proximaland which fits into the concavity in the ventral wall of the tibia.
These spines are known as the tibial spines. Distally the lateral sides of
the tibia are also be set with numerous small spines. The large and small
spines are directed downward. The distal end of the tibia is produced into
a cup, the tibiatheca, into which fits the proximal condyle of the basal sag-
ment of the tarsus. Four spines are present at the distal end of the tibia.
Out of these, two attached to the preaxial border are very long and the rest
two attached to the postaxial border are small. These spines also termed as
the tibial spines are directed distad.

The tarsus consists of three proximal sub-segments and a terminal claw
bea}rmg portion, the pretarsus. Levereault (1935) stated that the most gene-
ralised Orthopterans have the tarsus with six sub-egments and the fewer
number of the segments might be a primitive featute. The three sub-seg-
ments are known as the tarsomeres by Crampton (1923) and are referred as
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the basal, middle and the distal tarsomere. . Crampton (1923) preferred  the
term basitarsus for the basal tarsomere  instead of tnetatarsus which . iy - usad
for the entire tarsus of the metathoracic leg. l

I
VoL .

‘ The basa.l tarsomere is long, cylindrical, narrow proximally and: broad
distally.  Proximally it is produced inwo a condyle, the tarsocaput, which s
received in the tibiatheca. Theé tibio-tarsal articulation is surrouncied By the
corium. Just distad to the tarsocaput there .are two small conical rd'eZtiom
on the lateral sides of the busitarsomere. These conical Pr"Cessespalﬁ}o 1 hel‘
in the articulation of the tarsus. The lateral borders df the basita.rsomere a;po
strengthened by the marginal ridges, while the ventral surface of it is bese';

Text-Fig, 8,
Distal end of Femur and whole of Tibia, " The Tarsus and Pretarsys

Tcxbl’fig,' 9. . )
(Ventral vie"«')‘

with nuINErous small setae and small soft hair are present on its lateral o K
The basitarsomere gives insertion to two long tendon - like flexors tl? e
tor and the depressor flexors from its proximal end, The middlg e‘ leva-
is to some extent scmicircular in outline angd: is produced proxim, ul‘aris'omere
condyle which fits into concavity at. the distal end of the receod ally nto- @
This articulation of the two tarsomeres ig alsp Surroundg P be ing segment,
The middle tersomere gives out two lorig, 'globular sbof’t én c;/ the: corivgn,
siructures from its ventral side. Thest ‘lobes—the. cu};!zm‘tulzxe : membr}anoug
ly outward, are beset with numeroug small ftae on the ve , C&emd Tateral-
with small soft hair on the lateral sides. Ap th.e' distal - ,tzimﬂ Surface.’and‘,
tarsomere, on the veniral side, below jts. anticulation witliﬁhl * e middle
mere, s present a-small semicircular thickly. caticalariseq pm;“g;.sctﬁl tarsow
1O A gran
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nulate on its dorsal: surface. As this plate is raiscdabove the tarsal surface
it touches the ground while the insect walks, hence, it is termed as the plantai
plate.  ‘The distal tarscmere is longer than the middle one and articulates
with the later at its proximal end. The corium being absent in the case of
above joint. 'The distal tar:omere also gives rise to two euplantulae, one on
cither side.  The cuplantulac in the distal taisomere are very long, tube like
and rounded at the distal ends. They dre also’ pubescent on their ventral
surfaces while small soft hair are presque on their lateral s'des, On the distal
end of the distal tarsomere is preseut the plantar plate similar to that of
the middle one. The pretarsus or distitarsus (deMeijeres, 1got) is long, somg
what rectangular in shape, and consists of three pieces, the unguitractor, the
planta and the claws, The proximal condylar end of the pretarsus lies with-
in the distal concavity gf the distal tarsomere, and the articulation is sur-
rounded bv a distinct corium. Fhe ynguitractor is a median plate on the
ventra] side of the pretarsus, and is somewhat oval in outline. Just distad
to the unguitractor is another large sclerite, the planta on the ventral side
of the pretarsus. . Theg planta gives jnsertion to a very long thread-like ten-
don, the plantar flexor from its proximal end. The plantar flexor ex‘ends
backward into the tibial, cavity. ~The claws arise from the dorso-distad end
of the pretarsus.-' /The claws are also termed as the ungula, unguicula, ony-
ches, etc. by varjops, investigators, but the, term ungues or. clawis preferred.
Each claw 1s a long, hollow, and pointed organ with its cavity continuous
with the lumen of the pretarsus. Below and at the lateral side of each claw is
present a stiff corium known as the pulvicorium. On the ventral side of
each- daw on ‘eithier 'side are present, two darkly colored thickly cuti¢ularised
threads arranged in a zig zag manner. Dashman (1953) while describing t}ie
terminelogy of pretarsus, does not . mention any “gtructure’ similar to these
threads. He has only referred, the psuedonychia as lateral teeth -on the claws
of the Collembola. Levereault (1935) also fails to describe any structure
similar to the above threads. The arolium is absent in Schizodaciylus which
is otherwise, present in the majority of insccts and particularly in the group
Orhtopterh.” R ' ‘ : L '

T B . . ‘1 oL

o I ‘ Summary

" Thére has been’ '$6 far no detailed ‘account of the morphology of the
cervical, and, thoracie seleritics of Schizodactylys monstrasus, Don. The present
work deals with the morphology of neck and prothorax of this.  The follow-
ing are: notawirthy featuras.. - oo o v bt g

'
i

i & «The.ngck is only visible on the ventra} side; the dorsil and the late-
ral sides being covered over by the pronotum.  Only’ the lateral cervical
sclerites. arerwell developed Wwhich sefve for the attachment of the . neck with
the head capsule. The dorsal cervical sclerites arg in the form of pockets.

2. The proribtum is very much developed and entirely covers the neck.
It does not bear' many ridges or sulci, eXce;S‘tir’ig"a transverse ridge which 1§
Present at.the ‘distal’ efid 'of the’ postzona. =~ T e n o e
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8. The propleuron is distinguished int

by a well developed pleural suture and the
forms a coxal process at its proximal end.

O an episternum and

pleural ridge. o meron

The pleural ridge

4. The prosternum consists of basisternum,
sternum. The furca-and the spinasternal apophysis
fused with each other to form a single apophysis

furcasternum ang spina-
on the venral side have

5. The coxa is quite large, surrounded b
culating with the coxal process of the pleural
chief pivot in the movement of the leg. The trochantin is also well d
ed and divided in:o two parts. It does not form a second co:()l rtican
with the body as it does not reach upto the pronotum. Theat
some what triangular in shape and gives insertion to two depresso d
mes. The femur forms the longest segment in the prothoracic lzg ";‘hap(')b‘e-
15' rour_lded in cross section and bears spines at its disto-later'al sid(:astl 112l
gives msertion to one depressor and two levator tendons from jts rox‘i ;
Inargin. The tarsus consists of three sub-segments and a pretarsp }na
middle and the distal tarsomere bear the euplantulae and phantar l:S't he
their ventral surfaces. The pretarsus consists of an unguitractor Ir;u? o on
two claws. Planta gives out a very long plantor flexor from its ’ro}l' o
Each claw bears two thick and chitinous threads, one on éitherp sidlemall end.

¥ the coxal corium and ar.
ridge which also serves g its

articulation
rochanter is
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Abbreviations
ab.ayp abductor apodeme
ant.r anterior ridge
a.tn ante-trochantin
be basicosta
b.cox basicoxite
bst basisternite
b.tar basal tarsomere
ch,p chitinous part
ch.pl chitinous plate
chtd chitinous thread
ol claw
cond .. condyle
cor corium
cx coxa
CX.§ - coxal suture
d.ap dorsal apodeme
dn dorsal notch
d.sel dorsal sclerite
dtar distal tarsomere
cpm epimeron
ops N, episternum
eup . euplantula
fe femur
fpt furcal pit
fst . furcasternite
fot.s furcasternal suture

lev.ap levator apodeme
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isel
mar,r
me
mem.p
mes,ap
m,scl
m.tar
ptl
plep
1.0z
pra
p.tar
ptld
pta
r
sg.pr
8.p.8
spst
spst.s
td
ti
ti.cond
tisp
tith
tn.s
t.p.ap
t,r.ap
tro.r
irr
frs
ung
v.cX
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Introduction

Much work has been done on the general morphology, histology and cy-
tology of the tcleostean pituitary (Herring, ‘08; de Beer, ‘26; Bock, “28; Mat-
thews. ‘36, ‘38; Bell, ‘g8; Evans, ‘g7; Charipper, ‘37; Levenstein, ‘g9; Wood-
man, ‘gg; Scruggs, ‘9; Lee, ‘42, Potts, ‘42; Kerr, ‘42, ‘43, ‘48; Miller, ‘44;
Atz, ‘53 and Stolk, ‘so). The pituitary-gonad interrelationship has been
variously assayed by hypophysectomy (Matthews, ‘39) injection of pituitary ex-
tracts (Houssay, ‘go, ‘g1; Cardoso, ‘34) and implantation experiments
(Matthews, ‘40). The correlative seasonal histological changes of the pituitary
and gonads of teleosts are available only in isolated instances (Bretschneider
and de Wit, ‘47; Scruggs, ‘51 and Stolk, ‘50). Olivereau’s studies on the histo-
physiology of the pituitary of Salmo salar is outs.anding. This subject has
been extensively reviewed by Pickford and Atz recently (19357%).

Experiments on the induction of spawning by pituitary extracts in Indian
species were attempted by some workers (Khan, ‘38) with appreciable degree
of success (Alikunhi and Chaudhuri, ‘57 and Ramaswamy, ‘s8). Informations
on the structure and histology of the pituitary of Chanos chanos (Tampi, ‘51,
53), Chela bacaila, Ophicephalus punctatus Barbus stigma (Sathyanesan ‘7,
‘59). Hilsa ilisha (Misra and Sathyanesan, ‘58) are also available, Seasonal

histological changes in the pituitary of Cirrhina reba is reported by Sathya-
nesan (‘48). _



176  JOURNAL OF THE ZOOLOGICAL SOCIETY OF INDIA  [Vol. 13
Ol. ) NO. 2

It has been observed by investigators that though
interrelationship in fishes has been demonstrated byésom
the details, however, remain 1o be studied (Hoar, ‘rr)‘
ficient knowledge regurding the evolution of th\m~
governing vertebrate reproduction is severa
of reproduction of fishes inhabiting
arc little known,

the pftuitary-gon;,d
¢ workers, many of
Also, the lack of suf.
¢ physiological mechanism
ly felt by workers,
fish, tropical and sub-lropical

. This work is an attempt to further our Ly
correlative seasonal changes of the pituitary and
water fishes.

Ihe pa-tern
mland walers
! . w]edge of the
gonads in some Indian freg),-

Material and Methods
Specimens were collected for this investigation
Banaras throughout each month for « complete vear
b‘y severing the head. The pituitary ‘
rior, m@dlc and pasterior regions were fixed in appropriate fixa
loss of tinte. Every month the entire gonads of few specimer ~MU~VC i
out and Prescrved n 5% formalin to study the gross oy )h]ss W-t‘rc dissccteq
Zenker's ‘hx;xtive, Dawson-Friedgood's formol sublimate an llBo (')gfuﬂ L:hanges,
used as fixatives and Anderson’s modification of Mal(lor("s (t)q'm -s ﬂm'd were
lflodiﬁed Heidenhain's azan stain were used m  the r())ul'r‘-plc an aud
tions were cut at 4 o 64 thick ip parafin. Gonads weye I{Iitc(;mrk'

ﬂ.md. ax}d Zenker's fixative and stained with Heidenhain’s haen,
Ehrlich’s haematoxylin. actmat

from the river Gemgcs at
o ¢ - The Afisheg were killed
portions of gonads from the ante

s withoyy

k See-
m Bouin's
oxylin ang

'I‘enanIOgy of the componenis of the telcostean Plfltl'lary

. It is  generally accepted by workers that the wry

uon'of the components of the teleostean pituitary v

species (Hoar, ‘57) and many structural ang histological featyres -

to themselves rendering homologies difficult (Kerr, ‘:2), Theu[(% e p@uliar

far used by workers are 100 many (vide Table 1), The desiralj;lr'::;ngiog.ms 180
stmpli-

fying and bringing them in line with that of the higher verteby: :
siressed by invesagators. cbrates is also

angement and Organisy-
Ares greatly in gifferen,

‘The pars mtermedia and iibergangsteil are homologised wip

rior und anterior lobes of the pituitary of higher Wr[eb;'eg . ith the
authors differ in their opinion as to the homology of the "lr..l,
teleost, Some have found it comparable with the pars tug;r-hl' ‘
Stalk. ‘51; Bretschneider and de Wit ‘47). Pous (‘42) 35(! Ser (‘1‘15 (M)ller, «
the tongue like portion found in the par anterior of s0meug(83] (39)
pars tuberalis.  Kerr (‘43) does not find any homologue for fheosn-s
in the pituitary of teleos:, since there is no lateral lobe duri e t.ub
ment. Hoar (‘57) has rightly pointed out that ope should lng 1§
conclusion till more is known about its physiology. e for

't the pogee
‘,pectrvcly. But
anterior of the

identifieq
with the
eral lobe
develop.

drawjng
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TABLE

Terminology of the components of the teleostean pituitary (modified after Olivereau, 1954)

Ubergangsteil

Hirnteil

Zwischenéappen

Hauptlappen

‘14
’28

Stendell,
Bock,

do.

Hirnteil

do.

Zwischenlappen

do.

Ubergangsteil

Hauptlappen

Vorderlappen

’36

Von Hagen,
Buchmann,

do.

Pars nervosa

do.

Pars intermedia

do.
do.

Lobe Principal
Pars anterior

40
’26

*de Beer,

Bell,

do.

do,

Pars intermedia

do.

do.
Pars anterior

Pars nervosa

do.

40
41

Kerr,

do.

do.

do.

do.

Potts,
Lee,

do.

do.

do.

do.

42
51

do.

Nervous lobe

do.

do.

Middle glandular

do.

Seruggs,

Kerr,

Posterior glandular

Anterior glandular

42

region

region
Transitional lobe

region
Pars anterior

Anterior lobe

Pars nervosa

Pars intermedia

"39

Levenstein,
Rasquin,

do.

do.

Intermediate lobe

do.

’49

do. do.

do.

’51

D’Anconas,

Bretschueider

Lobus posterior

Lcbus intermedia

Lobus anterior

47 Lobus tuberalis

& de Wlt,

Stolk,

do.
Neurchypophysis

do.

Pars intermedia

do.
Pars distalis (pars an

do.
Pars tuberalis

’50
44

Miller,

terior + transitional

zone)
Region glandulaire

Pars nervosa

de.

Partie folleculaire

54

Olivereau

moyenne

Pro.adenohypophyris Meso-adenohypophysis

do.

Mesc-adenohypophysis

57

*de Beer has drawn a list of synonyms of the pitutitary components,

**Pickford & Atz.

** A complete review of terminolegy is provided by Pickford & Atz
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General morphology and  histology — of the pituitary

: of Mystus seenghala ;
corvelation with gonadal changes gl m

The pituitary is an oval body situated ventral to the brain behing the
optic chiasma, attached to the infundibulum by means of a slender spalk (P
11, Fig. 1.) Unlike Polypicrus (deBeer, ‘26), Epiceratodus (Griffiths ‘98) ami
Hilsa tlisha (Mista and Sathyanesan, ‘38) a  well defined Sella,turcica is
conspicuous by its absence. The pituitary of a well grown fish measures
1.3 > 2 X rg mm. [t is divided into a nervous component, the pars ner-
vosa or ncurohypophysis and a glandular component pars glandulariy of ade-
nohypophysis. The latter is made up of three distinct parts; the pars an.
terior, ubergangsteil and pars intermedia. The components are demarkated
by their distinct cell types (Pl I, Fig. 1),

The infundibulay stalk enters the pars glandularis and arborises into jis
substance as pars nervosa, which is constituted by loose fibrous strands with
the nuclei of 1he neuroglia cells interspersed in the'r interiices, The arrange-
ment of the pars nervosa in relation to the glandular components is typical
of the teleosts described by carlier workers (Scruggs, ‘99, ‘51; Kerr, ?42‘ %ell
‘98).  Infundibular funnels which have lost their connection with the, mair;
cavity are olten present in the pars nervosa. Apart from the smaller blood
vessels penetrating into the pituitary through the surface, larger ones are
seen entering along the stalk. Kerr ('42) observed that the main supply of
blood to the pituitary is through its surface.

Three types of cells are distinguished ‘n the pars anterior—he acid
phils, bluish-pink cells, and chromophobes. The bluish-pink cells may be the 0-
phi phils described in Carassius auwratus (Bell, ‘38; Levenste'n ‘30) and Xz-p_;:l.ui
gledius (Lee, "42). But according to Scruggs ('51) the amPhiphils of the ab ias
auhtors are no-hing but acidophils. In their affinity to stain these celis . ove
different from the acidophils in Mystus. Hence to avoid confusion theppﬂar
amphiphil of the previous workers is retained. Basophils, acido hil lerm
chromophobes are the constituent cell types of the iibergangsteil. gf lsna’nd
components of the pituitary the iibergangsteil exhibits outstanding a :he
tive and qualitative  seasonal variations.  Chromophobes, acido ?\‘_‘ana-
basophils are the types of cells present in the pars intermedia, patls angd

Different spawning phases of the gonads and their duration *

Prespawning phase Januvary apq February
Spawning phase March to May, .
Regression phase June ang July.
Resting phase August to Decembey

T e e s v ot ken imio conideraion, e
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Prespawning phase (January and February),

Large number of chromophils of the ubergangsicil are seen in different
stages of migration towards the pituitary stalk along the branches of the pars
nervosa (Pl IIL Fig. g). Among them disintegrat:ng basophils are not un-
common (Pl IIL. Fig, 2). The quantitati\‘e variation of these cells at different
periods of the year strongly suggests some specific function.  Kerr ('42) did
not find any clear indication of organised migration of chromophils, Occa-
sionally acidophilic and busophilic colloid-like bodies are present in the pars
nervosa (P1. I1I, Figs. 2 and 5). These bodies resemble  closely the disinie-
grated remmnanss of the immigrant chromophils of the iibergangsteil.  Disinte-
gration of migrated basophils in the pars nervosa is recorded in Carassius
(Bell, ’g8).  Stendell ('14) has interpreted the disintegration of the immi-
grant cells of the pars intermedia in the pars nervosa as a process of
secretion.  Amphiphils of the pars anterior are also scen in large numbers
i the pars nervosal branches of the pars anterior in Mystus.

A few basophils are often found in the pars anterior and they closely
tesemble those of the ubergangsteil in their staining reactions and seasonal
changes.  Such basophils are reported in Carassius (Scruggs, '51) and
Cirrhing (Sathyanesan, ‘y7). Scruggs (‘s1) states that those may be cells which
are not scgregated during the development of the gland.  The acidophils
are intensely granulated having prominent round nucleus and often with
indistinct cell wall (Pl IV. Fig. 4). The amphiphils are granulated and of
the same size as that of the acidophils.  They show distinct variation dur-
ing different periods of the ycar.  They are mainly located in and around
the pars nervosa ramifications of the pars anterior. Chromophobes are few
and appear like groups of nuclei with indistinct cell boundary. Pars
anterior is well vascularised and is larger than the ubergangsteil during this
phase of the cycle.

The basophils of the iibergangsteil are granulated and are prominent by
their large size (Pl. 1II. Figs. 4 and 6). Some have vacuoles and liquefied
tytoplasmic contents (Pl. 111, Fig. 9). The acidophils are smaller, granulated
and variously shaped.  Apart from the basophils and acidophils there are
cells which are lightly basophilic or acidophilic due to their sparsely distri-
huted granuls (Pl 3. Fig. 6). These cells are few in number and show
a numerical variation during different periods of the year.  Such cells are
considered as degenerating or regressive deeply staining cells by Scruggs ('51).
The chromophobes are nonstaining and nongranular cells often resembling
naked nuclei due to lack of proper cellular definition.  During January the
percentages of the basophils, acidophils and chromophobes are 45.1, 43.6 and
11.3 respectively (vide Table I[, Graph I). In February the {ibergangsteil
eyfpands at the cost of the pars intermedia and pars anterior and its basop-
hils exhibit a noticeable increase in number and size. Basophils with partly
or wholly liquefied contents are numerous than in January (Pl IV. Fig. 1).
Those of the basophils having globular secretary inclusions are termed as
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globular basophils by some worke
the secreted products are not in the form of globule
terme secretory basophil is appropriately used to des
this investigation.  These are also scen disch
acidophils of the ubergangsteil show o numerica
ac’dophil percentage  becomes 592 and g2y

basophils apparently occur in large numbers,

rs (Copeland, ‘4y; Scruggs, '51). Very often
s Mystus, hence the
cribe such basophils in
arging their conten:s, The
I reduction and the basophil-
respectively. Ligh:ly staining

The busophils of the pars intermedia are gFanululcd
around blood sinuses.  Patches of blue coliojd-like
basophils are present in the Tumina of some bl'()
and 8).  Acidophils are granular and much less. I number than the basop-
hils.  The chromophobes are often without distinee
form the predominang cell tvpe,
blood vessels from the vascular

and often arranged
bodies and disintegrating
od s'nuses (P1, 115 Figs. 5

cell boundary which
The pars intermedia is well supplicd with
meninges covering the pituitary,

Spawning phase (March (o May).

Basophilic  angq acidophilic  collo'd-like matter is: prvgcnt il') the pars
nerwosa.  The migrated chromophils  of the  ukergangsteil — sill persist.
Amphiphils are present in the pars nervosa branches of the pars  anterior
in large numbers (PL 1V, Fig. 5). These show an increase i osize and take
more of the basic stain and are consequently slaty or dirty blue in colour.

During this period a

the ubergangsteil s
staining

teduction in number of the sceretary basophils of
in evidence, An  increase  in the numb-r of lightly
b:zsophils is observed, The ubergungsiei] becomes the lzn‘gcst COT-
ponent of the pituitary and g basophil form (he largest percentage of the
cellular componeng (vide Table I, Graph 1), ‘ ‘

The pars intermedia does

. not show
pawning phase,

r s much variation  from
Lightly staining

the pres-
basophils occur i large numbers,

Regression phase (June and July),

Typicul.chromophi)s arc totally absent in (he Pars nervosa. The colloid-
like matter is present i small quantities,

In the pars anterior (he prominent ¢ej
chromophoebes having definite cel} boundar
few. A large percentage of the

definition (P1, IV, Fig. 7).

b oiype is the
y (Il I, Fig. 6).

Ac'dophily gre
amphiphils are ¢ Py arc

tgranulated ang lose their

The whole picture of the
this phase.  Due to the degranu
content of a large numher of basophils, the
appearance (PL. IV, Fig. 2). These basophil
signs of pycnosis and degeneration.

ubergangsteil

i completely
lation and dis

changed during
appearance of the ¢ytoplasmic
ihergangsie) Preicnts a neg-like
$ are chromophobie and few show
ver, during July, basophils sho a

3

Fig.
Fig.
Fig.
Fig,
Fig,

Fig,

Fig.

Fig.

Explanation to Figures.

PLATE 1V
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Plate IV

Sathyanesan :
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gradual increase in number. The acidophils are numerous and occur in
groups between chromophobes, and form the chief cell type.

The percentage of acidophils in the  pars intermedia exceeds that of
March, April and May.  Few scattered acidophilic globular bodies are often
found in this region. ~ Basophils are mot seen in association with blood
sinuses, The cell limits of the chromophobes are indistinct. In many cases
the nuclei of the chromophobes show an increase in the acidophilic ntra-

nuclear contents.

Resting phase (August lo December)

Colloidlike matter is rare in the pars nervosa during the early resting
phase.  However, in the later half limited quantity is present which some-
times gives polychromatic reaction to stain. The migration of the chromo-
phils of the ubergangsteil into the pars nervosa becomes evident by the end
of the resting period. The degranulated, ill-defined amphiphils which are
abundant in the pars nervosa in August, They take a definite shape during
the later half of the resting phase.

In August the pars anterior exhibits much similarity to the conditions
obtained in June and July, but progressive granulation of the chromophobes
is obvious. In the later part of this phase the dominant cell type is the
acidophils showing different grades of granulation. Chromophobes are
numerically insignifican®., The amphiphils do not show its characteristic
tinctorial differentiation in August and September, but the difference is
sufficient to distinguish them from the acidophils. During October to Decem-
ber, they increase in size and give the typical amphiphilic colour reaction.

hils are the chief cell type (vide Table II,
Graph I). The chromophobes are more compact and much reduced in
number and sze (Pl IV. Fig. g). Some of them may not show distinct cell
wall.  Acidophils with bluish tint and amphiphils of violet hue make their

appearance for the first time in the ubergangsteil. ~ They may be probably
e condition between the two types of chromophils.

dual increase in their perceniage. The secretory
hily staining chromophils are greatly rzduced, in

In the ubergangsteil the acidop

~ representing an intermediat

The basophils show a gra
basophils are absent.  Lig
their number.

Bright acidophilic globules are present in the pars intermedia in August
as in the months of June and July. Some of these bodies are seen inside
the lightly staining acidophils. These may be compared to the sphere cells.
of Perca fluviatilis (Kerr, ‘42). The presence of such acidophilic bodies is
unusual in the pituitary during other months of the year. The acidophils
of the.pars intermedia show an increase in number and a corresponding
numerical decrease is noted in the basophils.  Lightly staining chromophils
are also met with, A

8
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TABLE 11

Percentage of the Chromophils and the chromophobes in the ubergangsteil
of Mystus seenghala during different monthg of the year s

! i
j Ba i | i i
| sophil r‘ Acidophil Chromophobe
Month ‘ e
| No.  Percent- i
| age No. Percent- No. Percent.
; f age age
S S l b
January 1925 45.1 1185 43.6 308 113
February 1590 59.2 N
\Larels . 869 324 297 8.4 Explanation to Figures.
Marc 1490 62,7 626 26.5 256 10.8
April 1945 60 .
N3 1005 31.3 3 .
May 1073 i1 8 . 265 8.2 Fig. 1, Median sagitial section of the pituitary of Barbus showing
; . 1333 38.8 199 3-8 the arrangement of its various components, . Marcr X 8o
une
415 9.9 1227 29.3 2542 60.8 Fig. 2. Photograph showing the vesicle in the yhergnzseil contain-
July - 22.8 . . iike material. A few basophils
Avgust 509 287 | 444 633 32.8 may be seen in the lumen, My Xz
Sontembor L ‘.4 847 47.7 418 936 Fig. 3. Pho'ogarph showing infiltration of blood cells from the
p 8 23.3 1058 51.4 022 25.3 pars nervosa into the vesicle. ... Apiil X g00
October 703 398 1186 55 ) . Fig. 4 i yageapt  showing vacwolate  basophils with small quan-
November 381 35.8 561 ' 250 - s . svowin L
December 560 ' 92.8 121 114 Fig, 5 Photograph of the i sumgsel showing acidophils vacuo
> 36.5 730 47.6 914 15.9 lated basophiis and cavities containing varying quantity of
. coloid-like substance, -+ June X560
7 MysTus T3 enromorHose, Fig. 6. Photograph showing par of werctinedl dwing the
NS sasors resting phase,  The ha ophils are devoid of vacuoles and
&) AN KX AcipopiL varrowing out of vesicles also may be noted. - Junuary X620
so]
B %\
IARRLNNYY ‘.’ ‘.‘
O
A
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Sathyanesan: Plate V
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Correlative Cyclical changes in Barbus Stigma

Diffcrent spawning phases of the gonads and their duration:
February to April.
April to July.
August to September.

September to January.

Prespawing phase
Spawning phase
Regression phase

Resting phase
uitary of Barbus does not show much dissimilarity
v, Fig. 1). Of all the components, the ubergang:-
lative seasonal changes. And the changes in the
than those of the other ceil

Suructurally the pit
from that of Mystus (PL
stcil exhibits marked corre
basophils, in particular, are more pronounced
Lypes.
hase the iibergangsteil is the smallest component
and the acidophils form its chief cell type (vide Table IH, Graph 10).

Both the basophils and acidophils are gra_nulat‘ed, During the later halt of
this period the pasophils show a numerical increase and the ubergangsteil

mger in size (PL IV, Fig. 8).

During the spawning phase the ﬁbergaqgsteil stands out as the largest
¢ of the pituitary hav{ng the basophils as its major cell type. Many
contain prominent acidophilic granules and globules in their cyto-
¢ the extruded globules are seen in between cells. A pum-
vities are formed in the ubergangstei] during this phase.
hiefly lined by basophils. These vesicles may often
contain basophilic colloid-like matict A(Pl' V. Fig. 2). This may be the
sroduct of secretion of the basophils which are at times discernible among
this secretory substance. In some CAases infiltration of blood cells from the
o nervosa‘l blood vessel is evident in these ca.vi'ties (Pl. V. Fig. 3). Theic
B tes cannot be compared with those present in the pars anterior of trout,
el (Kerr. “42), Chanos chanos (Tampi, '51, '33) and Hilsa ilisha (Misra and
Sathyanesan) because these are transitory and structurally different.

In the prespuwning P

hecomes 1

componen
basophils
plasm,  Some ©
ber of irregular ¢a
These cavities a1e ¢

During the later part of the spawning period many basophils are denud-
ed off their cytoplasmic contents and they become partly or wholly vacuo-
lated.  But unlike Mysius the basophils retain their  identity (PL 5.
Fig. 4). However, due to tl}e vacuolated basoPhils the ubergangsteil pre-
sents a netlike appearance as in the former species. The acidophil groups

do not show visible secretory activity

form islands amidst the basophils and i
(P1. V. Fig. 5)- Unlike Mystus at 1O stage the migration of chromophils

into the pars nervosa could be evidenced.

In the resting phase, the basophils lose their vacuole and become com-
pact and ate finely granulated (Pl. 5. B8 6). The acidophils once again
become the prominent cell type and ubergangsteil is rendered smaller than

the other components of the pars glandularis.
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The percentage of the chromophils and chromo
of Barbus stigma during

12, No. 2
TABLE II1

phobes in the ubergangsteil A
different mon:hs of the year,

Basophil

‘ Acidophil |

Chromophobe
Month !M‘“‘"”“"M" B
. No.  Percent- No.  Precent- No. Percent. ‘
j age age ‘ age
January 164 32.5 31 62.7 ' 24 4.8
February 87 27.4 235 66.4 22 6.2
March 344 1.0 469 53.8 27 3.2
April 467 53.1 372 42,2 42 4.7
May 947 60.3 557 36.9 57 3.7
June 569 62.3 284 31.0 61 6.7
July 198 626 34 341 42 3.3
August 134 40.7 166 50.3 99 %9
September 178 330 246 524 54 04
October 196 398 276 33.9 21 43
November 135 333 A8 612 29 5.4 !
December 130 339 236 614 TS ‘
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Discussion

The pituitary of Mysius and Bar(ms.' are su.s}.)cnd.ed {rom thfa floor of
- e ith a distinct stalk which ramifies into the pars glandu
the infundibulucs “i‘“" The pars glandularis is divided into three com:
laris as the pal,.s ne;‘;(c):m ubergangsteil and pars intermedia. The hoplolo-
])pllents, the pd‘rS aonents’ of the telcostean pituitary are not well established.
gies of all‘ the wm}f) the pituitary components used by workers are no dogbt
Lhe tcrmmf)logy . > T‘itl))ie 1). However, recent observations sugges: the exist-
little confusing -(VJ,d‘ g r(cs‘cntation of the endocrine sys'em of the higher verte-
Y OE‘ * mmpuﬂﬂrc(w;)r ‘B7) The presence of functional correlation between
brat_es' m‘ teleosts ([e ;)nads in teleosts has been variously assayed by \\'Orke_rs.
e pmutarylaxtl;att ltheg ubergangsteil in fishes exhibit maximum correlative
Studies revea
variations,
s orts (1930) the prepopderance' of acidophils i‘n th.e.ub,ergang:
Matthews Fep ing the prespawning period whereas Scruggs (51) re
steil of Fundulus éufdghil percentage in Carassius at the correspondu‘lg
cords the ba?‘OPhll-du OpBretschneider and de Wit ('47) report t'he characterlg-
stage o be 08 and, 32.hility of the ‘anterior lobe’ (ubergangsteil) to basophi-
tic change from ac1dqp to acidophility. The intermediate basophil stage ac-
lity and a xetu™h e robably the actual working phase of the cell and

] 15 °p 0
ording to them 15 vl or
Eeprcsé:nts the restitution phase of the p

(Scruggs, ‘p1) in the occurrence of' hlgkl:'cir

basophils and in the incxdence‘ of secretory 'bfxsop t;) S
percentage of ?Orpwning and  spawning periods. ' In 1\;1)3[14}9 J c
during the P reap{)‘ ;ophils preponderate is not so transitory as in Rhodeus
phase in v_vhlch thed aSWI;t “47). During post-spawning period, in Myksltus, a
(Bretschneider and i ba,sophils of the ubergangstexlh are rendercj.d chromo-
large percentage o ! elation and disappearance of their cytoplasmic cogten{:.
phobic due to dcgranurison with the shrunken Chrf)mophobes reported in bt e
This may staf\d CO;npa Matthews, ‘36) and the net-like appearance of the u t;l‘-
pitaitary of FUndu 0 (Lec, 42) and Cirrhing (Sathyancsan, ‘58). In
gangsteil reported 1n 7 ngsteil present a net-!lke appearance durmgut e
Barbus though the Ub;:g;aSgOPhﬂs retain their identity. Such a condition

' hase i i bergangsteil does not obtain in
post-spawning P redominate in the u Crg g C
when the chromOth‘;’baens dPCy prinus  (SCTUges, 51). He did bnot ?ayanl:ltﬁl
the case of Carassw hobes because of their negligible _number. In My: -
heed to the chromop h(; sumber of basophils grac.iually increase. 'But througl-
soon after SP-awmggritod acidophils form the major cell type (vide Table 11,
out the resung
Graph D).
i ; oneland, (‘43) records that in the annual cycle- of the mfﬂe
In Triturus CO}Fﬂs’ in,crease with the testis growth and dxscha}ige t\zslttll;
the ‘globular b asopAplington (‘42) observed correlation between the
testis maturation.

i i in the
: h period, by reason of the increase in t
i during the growt
and the pitwtary

Mystus resembles Carassiis
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er of granular basophils.  According i ; eohe
numbe of g 4 ”c p . According to him dur.mg the discharge of the
sperms, it is the degranulation of the granular actdophils which furnishes
evidence of correlation.

Herring (‘o8) sus‘gcstcld Lh_at the hyaline bodies are formed from the cells
of the pars intermedia nngratxr}g mio the par; nervosa. Stendell (‘14) obscr-
ved that disintegration of the immigrant cells of the pars intermedia in the
pars nervosa and release of droplets of colloid from the celly of pars inter-
media into the pars nervosa as two cthods of secretion of that lobe. Potes
(‘42) supported the hndings‘ of SLC}ldcll (‘14) in Poeciilid Lshes,  In Mystus,
besides the secretory basophils descnbgd clsewhere disintegration of the mi-
grated chromgphllS of the uberszmgstetl takes place in  the pars nervosa in
the prespawning and the spawning phases. However, such a migration is not
obvious in Barbus. During th.c period of gonadial  regression migrated chro-
mophils are apparently absent in Mystus. The other kinds of scerctions seera to
be lhAC “sphere cells” which appear  during  the period of regression in the
pars intermedia. These bodies are acidophilic and globular and do not ap-
pear in ithe other phases of growth. Kerr (42) records the preserice of
‘sphere cells” and globular basophils in the ubergangsicil of Percqy fluviaiilis
He suggests that the herring macerial ol the pars nervosa is formed from the
droplets extruded from the sphere cells. Matthews (‘30) compares the acido-
philic colloid found in the pars nervosa of Fundulus with the secrelory mat-
ter present in the cells ol the pars intermedia to which it bears resemblance
Scruggs (‘51) has suggested that the acidophilic contents of the ‘
phils may be convertible into herring material. Bargmann (‘59 opines that
the herrmg bodies of the vertcbrates belong to the nerve fibres of the dience-
phalon. Since the present work deals only with the pituitary a discussion

. : . ! on
the neuro-secretory ganglion cells of the diencephalon is beyond the s
this paper. The terms herring material, colloid-like bodies
are uwsed as synonyms by workers to denote
the pars nervosa.

globular baso-

pe of
and hyaline bodies
the secretory matter lodged in

During the prespawning and spawning periods some of the blo
of the par, intermedia and ubergangsteil contain basophilic colloid-like
rial and disintengrating basophils. Thus this matter Appears to come g (Ill.lateT
contact with the blood sinuses which may facilitate their transfer, A l ElrreCL
these colloid-like bodies are seen along the main sialk of the Pars- nerl:art om
possible formation of which is already described. In Barbus the ve-sicleVOSa, tbe
ing colloid-like substance in the ubergangsteil during the spawn; $ contain-
strongly suggests its secretory activity, And the infiltration of the gig phase
into these vesicles may be inferred as one of the possible mea; Sod c?lls
the secretion is conducted into the general circulation, Sath "mef Y‘ which
ported the presence of acidophilic globules in the pars HCYVOZ"I san (‘58 re.
of the pars intermedia of Cirrhing, al blood vegsels

od sinusecs
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The teleostean iibergansicil has been compared to the pars anterior of
higher vertcbrates. Two views are current on the rclu{mnslpp of cclls m't.hc
pars anterior of higher vertebrates. According to the first view the basophils,
acidophils and the chromophobes are considered o be distinctly different
cell types.  The sccond view regards these cells as representing dd.ferent phy-
siological phases of a single type. An excellent review of this literature 1s
given by Severinghaus ('33).

The basophil-chromophobe cycle in 1\'/1)"\‘/1@ partly agrees with the §cheme
formulated by Kraus ‘(14 reviewed by Severmgha}ls gu,) The reversion of
the granular basophils to chromophobes do occur in thls species by degram,x-
lation and loss of cytoplasmic contents. In conformity with Trautmanqs‘
view (‘og) one finds in Mystus that few of -1he deg@nulatcd. basophils
dcgcnemti(m during lhe. regressive  period whlleh some
others  show  signs  of regranulation, Th'oise cells  undergoing  rc-
granulation contain varying amounts of basoI)lnl'xc granulgs and may be re-
presenting the siibergangszelle” of Kraus (‘14)) which according to him repre-
sent the transitional stage bclwcgn tl_lc chrpmop.hobe anfl the bzl§0phll.
Though the occurrence of acidophils with bluish tint and .wolet cc'lls in the
ubereanestcil of Mystus during A'ugust appears to .bc an mlerm.edxat.e stage
betw‘eenhaCidOphil and basophil, 1t .does not explain the numerical increase
of the basophils during February; since such types of cells are met with only
durng Augustt and are absent during the rest of the year. So it is evi-
dent that there is some other mode of conversion qf one specific type into
another but the details of which are obscurF. No intermewate stage was
observed during January or February suggestive of.a gradual change over of
the acidophils into basophils as postt.llated by ?amt Remyv (1892), Benda
(1900), Collin (33, revicwed by S'P\'ermghhau_s, gg) and more recentl‘y by
Bretschneider and de Wit (‘47). Since mitotic dmsmn; ane very rare in .thc
nerease in the percentage of basophils during prespawning
d cannot be attributed to division of the already existing

undergo

ubergangsteil, the i
and spawning perio
cells.

The correlated seasonal changes m the pars l.nlcm.wdm n ]\[ys./us. Is not
well manifested, However, the changes occurring in the amphiphils an:
the acidophils of the pars anterior appear to have definite seasonal signi-

ficance.

Summary
The terminology of the components of the pituitary of teleosts is re-
viewed.
The general morphology and.hirstology of the pituitary of Mystus secn-
ghala and Barbus stigma are described.

The ubergangsteil is the component of the pituitary which exhibits qua-
litative and quantitative seasonal variations that are correlated with the dif-

ferent growth phases of the gonuds in both species.
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The occurrence of granules, globules, liquefied cytoplasmic content, and
the total disintegration of chromophils resulting in the formation of célloid
like matter are considered as signs of secretory activity,

The possible chinnels of conduction of the secretory product is suggesied

Chromophobe-chromophil relation is discussed.
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Introduction

The present account deals with part of the results of the investigations
carried out by the author at the Madras University Zoological Research La-
boratory for u period of five years (1953-1957) on the life histories and feed-
ing habits of certain important marketable marine food fishes. Our know-
ledge of the life history and feeding habits of the Polynemids is confined to
the work of Jones and Menon (1953) who described the eggs and some larval
stages of Polynemus paradiseus and Sarojini and Malhotra (1952) on the
larval development of Eleutheronema tetradactylum. Malhotra (1953) has
given an account of the food and feeding habits of the young and adults of
Elcutheronema tetradactylum. Though the present author (1g55a) has al-
ready dealt with the food and feeding habits of juveniles and adults of Poly-
nemrlts indicus it was considered worthwhile to present a complete life history
together with the food and feeding habits during the different stages of
growth. A general remarks on the bionomics and migrations are offered at

the end of this section.

Material and Methods

The material for the study consis's of 239 eggs and g2 larvae collected
when townetting in the off-shore area about 25 miles north-east from Madras
Harbour. They were brought to the laboratory in a porous mud pot and
transferred to a glass trough. In such a process the delicate larvae were sub-
jected to mechanical shocks which may account for most of the larvae not
surviving for more than four hours in the labora‘ory; however, a few slowly
recovered and were able to continue their development. But almost all the

Present Address* Central Mariné *Fisheries Research usmit 504, Theatre Rd,, Calcutta-16,
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€ggs so transported were unaffected and underwent normal development and
were reared upto identifiable juveniles.

A high rate of mor:ality among the larvae  was recorded when the yolk
is absorbed and the digestive system of the pro-larvae becomes modified 1o
take in food in the post larval stage. The pro-larvae hatched from the pe-
lagic fish eggs retain the yolk for as long as three days and they do not feed.
Even before the yolk is absorbed and the post larvae begin to feed, different
items of food were supplied continuously in order to determine the earliest
diet of the fish and to prevent the larvae from starving owing to lack of
focd they are partial to. Hence cultures of different planktonic organism;
were maintained and replenished from daily hauls. A detailed account of
the method of rearing the marine fish eggs and larvae has been already dealt
with by the author in an earlier paper (Kuthalingam, 1g5g).

Eggs :

In a single plankton haul made in November 1956, 239 eggs werc collec-
ted at 8-30 AM. They were perfectly spherical with an average diameter of
1.3 mm. _Tht'fy were transparent and contained a large oil globule (about
0.5 mm. in diameter) as well as a clear unsegmented yolk. Development had
proceeded to the stage in which a distinct embryo with unpigmented e ;s
auditory vesicles, and pulsating heart could be made out. A few m);otor);le;

were also visible. The anterior portion of the body of the

sunk in the yolk mass. embryo was

Pigmentation was noticeable Tound i

. > the
v,eS’.deS' as well as the anterior end of the head regionoggii inhetheduc(llfl(szyl
leglon—tl}e rest of t!’xe. bOfiy being unpigmented (Fig. 1). The larvae we;‘
seen turning and twisting inside the egg membrane. The eggs which ¢
brought to the laboratory at 10 AM. hatched by 1 'PM ggs which were

Larvae just hatched (Fig. 2):

These were found to rest on the bottom of the glass
S

about only when disturbed. They had an average 1enghtr(())fug2h2 a;il da};;:d
: . The

,V?llt() rlnass was noticed as a bulge at the front end of the
globule on its posterior side. The larvae sho

: wed the same type of pi

§ 1 -
tation as the _embryo. Twelve pre-anal and eleven post-anal Zr?oto p g@en
observed. Paired fins were absent, the median fin-folds yotomes were
few chromatophores too faint to give any

part of the body swollen by the yolk.

body with the oil

; were continuous., A
colouration were noticed on the

Larvae 20 hours after hatching (Fig. 3):

The larvae were 2.4 mm. long. As . .
head was more promineﬁt o theg l_arv:éeswaﬁl:vik:gd t }sllérul(lﬁck 1fn .bulk, the
wards. There was no change in the number of pre-anal my acing down-
more p'ost-,anal myotomes were noticed and the mouth a Yotomes, but four
depression. The crgwdeg black pigment cells on the tairl)prcar.ed as a small
vae which were noticed in the embryo and in the previous :g;: (;)izathﬁ la;
ppeare
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completely, whercas they were more couspicuous on the head region. Numer-
ous black pigment spots were scattered irregularly all over the body. The
eyes were yet without any pigmentation. The auditory vesicles had enlarged
in size and the dark patches of pigment cells which were scen crowded
around the auditory vesicle also disappeared.

Larvae 24 hours after hatching (Fig. 4):

Eight larvac were found dead on the second day after hatching.  The
Jarvae continued to be transparent though they had increased in length to
2.8 mm. The eyes were pigmented and the iris was brown in colour. Four
gills began to make their appcarance. The mouth was formed and opened
into the alimentary canal which was translucent  and contained a smaller
mass of yolk and oil globule. Rudimenis of the pectoral fins appeared as
prominent membranous folds. There was no change in the number ol
pre-anal myotomes, but nineteen post-anal myotomes could be made out at
this stage. The larvae were unpigmented except in the ventral region of
the head.

Larvae 48 hours after halching (Fig. 5):

The larvae had increased to 3.8 wmm. in length; as the yolk was not
noticeable externally, they can be described as postlarvae.  Of the 231
larvae, g2 larvae were found dead on the third day morning.  The gape
of the mouth was very wide extending far behind the eye. Numerous sharp
curved teeth were present on the jaws. The four gills became more promin-
ent and the general shape of the head was definitely polynemid.  Thick
black chromatophores were more or less regularly arranged in broken chains
along the ventral side of the myotome and a few were also present in the
ventral fin fold. Owing to the heavy pigmen‘ation the gut was obscured,
but about twenty-three pre-anal myotomes could be made out with difficulty.
The pectoral fins were semi-circular in shape and were attached by their
broad bases.

Twenty of the postlarvae werce supplied with different articles of food
from the plankton such a3 nauplii and adults of copepods, molluscan larvae,
diatoms, cirripede Jarvae, larval polychaetes and ostracods, and larval
Penaeus. The postlarvae did not feed on any of these food items for
about four hours. It is probable that during this period the species did
not feed owing to the presence of some yolk which these post-larvae retained
within their guts.  After four hours, fiftcen of the larvae were seen feeding
actively, and five larvae which were found inactive resting at the bottom of
the vessel were found dead by the evening. Examination of their gut con-
tents showed that traces of yolk still persisted inside the stomach; hence
it may be inferred that owing to some failure of functional co-ordination of
internal organs, the larvae perished. The rest of the larvae fed more on
copepod eggs, nauplii and adults than on other food. The copepods were
identified as Macrosetella gracilis, Temora sp, Oithona rigida, Paracalanus
parvus Euterpina achutifrons, Acartia erythraea, Pseudodiaptomus sp, and
Corycaeus sp. Another lot of twenty post-larvae were supplied with a large
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number of diatoms and copepods. It was observed that these larvae rejected
diatoms.  When fresh unsorted planktou samples were given 1o another lot
of twenty larvae, and alter about four hours they were  killed and the
stomach contents  teased on o a slide, 1t was  foung that 20877 of the
total food consisted of nauplii and adult copepods and 20.29, LOI)Slil/L(iled cir-
ripede larvae. It was concluded that the post-larvae were purely carnivorous
in their feeding habits and that they preferred small sized prey (o the largef
penaeid larvae.

There was no change in the diet for another six days,

Larvae 10th day ajter hatching (Fig. 6).

The Luvae had now attained an average length of 9.2 mm.  There was
no change in the number of pre-anal myotomes, but there were twenty-three

1 . ". .
\\;/'
(3ae _

Fig. 1 Egg. Fig. 2-4 Prodarvae. Fig, 58 Posilapy i
. de lqg 9 ’uv .
. < J Juvenife,
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post-anal myotomes which appeared to have increased in height and breadth
There was an increase in width at the anterior half of the trunk.  The
abdomen had become opaque due to the intensity of the black pigmentation,
and the rest ofthe body also became less transparent and the myotomes could
be made out only after fixing and clearing in cedar wood oil and staining
in Boraxcarmine. Anterior portion of the head had increased in breadth
and height and gained the shape characteristic of the species.  The mouth
was sub-ventral. Though the median fins were continous still, the rudi-
ments of the fin rays were differentiated. Fin-rays were noticed in the caudal
region also.  Pcctoral fins were large with a lower lobe, whereas the pelvics
were still absent. Isolated black chromatophores were present on each side
of the dorsal aspect of the head in front and behind the eyes.

Though different items of planktonic food were supplied to these postal-
larvae, the larvac did not feed on any food except larval Peugcus sp. and
very few copepods. As in later life this fish shows a selective paniality for
Pengeus sp, is  was considered worthwhile to see if it does so at this
stage.  Equal number of penacid larvac and copepods were left in a dish
containing twenty postlarvae.  The fish larvae were carefully watched under
a binocular and it was found that they ate up the penaeid larvae first before
going for the copepods. After four hours a few copepods were still left sug-
gesting that this fish manifests its habits of selective feeding even on the 10th
day after hatching. Ten postlarvac reared separately and fed with only
adult and nauplii of copepods, cirripede larvae, molluscan larvae, diatoms
and polychaete larvac died after the fourth day, though they fed liberally on
this diet. It is possible that the body requires a penacid diet. There was
no change in diet till another ten days except the growth in size of these
larvae.

Larvae 215t day afler hatching (Fig. 7):

The postlarvae had grown to a length of 22.4 mm. and had become
completely opaque. Both the dorsal fins was formed. The caudal fin was
distinstly forked. The pelvic fins appeared as small buds. The lower lobe
of the pectoral fin was very conspicuous and rudiments of free fin filaments
were seen. Patches of dark black pigment cells were noticed over the eyes
and in the head region.

Feeding experiments conducted during the next two days showed no
change in diet but the fish preferred larger sized prey to smaller ones.

Larvae 24th day after hatching (Fig. 8):

The larvae had grown to 24.8 mm. in length. The median fin-folds had
completely disappeared and all the fins had finrtays and were separate from
each other.  Pelvic fins were well developed.  This is practically the last
phase of the post-larval stage. The characteristic large eyes were also noticed
at this stage and the free pectoral fin-rays grew beyond the upper lobe of the
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pectoral fin.  The rudiments of the scales were also indicated. The ge
ral shape of the dorsal and anal fins resembled those in the adylt but Srere
extremely soft and partially transparent. were

On the morning of the 24th day a batch of twenty larvae were supplied
with different species of Penacus (Penaeus carinatys and P. indicus) [opgthe
with copepods and were observed under the binocular. It was foun(;g ther
these post-larvac which supplemented their Penaeus diet with a few that
now [ed exclusively on Penacus spp. To verify this another lot
larvae were supplied with only a definite number of copepods. These lary
did not feed on any of them, but starved for eight hours il Penaey ar\hae
were introduced.  After about four hours, these fish larve were killezl S‘%
their stomach contents examined. It was found that of the twenty | v
eighteen had taken only prawns whereas the other two larvae had Z an,]ae’
well as four copepods in each. prawns as

caopepods
of tweney

No change in diet and structu i
ang e d structure was noticed for another five days,

Ninety-eight post-larvae measuring 8 mm. — 24.8 mm, were collect
the plankton as well as from the fishermen’s net during the month ¢
‘The examination of the stomach contents showed that 72.89, of the st
were filled with Penacus sp. and the rest 27.29, consisted of cope OdOmachs
and nauplii. The copepods were idenified as Pseydodiaptomys sjl)) Tadults
sp, Acartia sp. Oithona sp. Paracalanus sp, Eucalanys sp, and Cor, émora
which are the commonest in the Madrag plankton, Ycaeus sp.

ed from
f December,

Larvae soth day after hatching:

Though the postlarvae had grown 1o a length of 28.9 mm. th
not much difference in its exteral features. But during the next' there was
growth became slack though al] the features of the juvenile st nine days,

prominence. 3¢ came into

Larvae 4qoth day after hatching (Fig. g):

Except for the shortness of the free filamen-
juveniles Pwhich measured $1.8 mm. exhibited alintfle Oafdtli]lf §§6t0§31 ﬁps, the
ing the pattern of pigmentation. The juveniles were idemiﬁesracters inclug.
to Polynemus indicus. The following fin formuly was record as belonging
P. 15. A g/12. L. 1, v2, Pectorals were complete with ﬁver ed D. 8/1/13.
rays, the upper of which was the longes: reaching neay] articulated free
caudal was deeply forked with pointed lobes, ° Y t.h ¢ anal The
the upper. All the fins were well developed, but g

white dashed with gold. omen was silvery

To determine the diet of these juveniles, twent
with fresh unsorted plankton.  After two hours thzyoiv é:l:n*;( 'n'ere Supplieq
: (1 Ed and

were
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found to have fed exclusively on larval and young forms of penacids parti-
cularly Penaeus carinatus. Since the adults showed a defiinte preference for
this species of Penaeus (vide paper 1955a) a lot of twenty juveniles were
supplied with equal number of Penacus carinatus and P. indicus. It was
observed that the juveniles fed 73.89, of Penaeus carinatus and 26.29, of P.
indicus. This experiment was repeated several times and the results obtained
were found to be the same.

A total number of 118 juveniles measuring 28.5 mm. 41.8 mm. collected
from the fishermen’s nets during January, showed that %6.2% of the total
food consisted of Penacus carinatus, 15.4% of copepod adults (Temora sp.
Acartia sp, Oithona sp, Parvacalanus sp, Pontella sp, and Eucalanus sp) and
8.19, consisted of nauplii of different species of copepods.

General Remarks

From the above study of the food and feeding habits of the species and
from the statistics of fish landings at Madras a few general conclusions may
be hazarded.

This carnivorous fish appears in Madras in-shore area in September.
Landings during the next two months contained a maximum number of
spawners. This fact taken together with the occurrence of eggs in the plank-
ton, suggests that the fish returns to the in-shore waters of Madras for breed-
ing. This conclusion is further supported by the fact that a large number
of fish caught in December were spent fishes. As would be evident from the
study of the life history and the occurrence of post-larvae ranging in length
from 8 mm. 24.8 mm. during December and of juveniles ranging in size from
28.5 mm. 41.8 mm. during January and February, this species uses the in-
shore waters as a nursery for its young.

Statistics of fish landing in September indicate that this fish moves in
shoals when it migrates. Random samples from each day's landings showed
that in some nets the species formed 25-—33% of the total catches while
others were almost free of them. During October and November no such
predominance of the species was noticed in the catches suggesting a scatter-
ing. But in December again there was a marked increase in the percentage
of this fish in the catches with the difference that all the adults were mostly
spent ones suggesting the reformation of the shoals and the commencement
of migration to off-shore feeding grounds, for in February the species became
scarce, and disappeared from Madras waters in March,

If we plot the number of this fish and prawns landed in the different
months in the in-shore area of Madras along with the volume of zooplankton
(vide Graph No. I), we are impressed by the fact that during the period
(September to February) when this fish sojourns in Madras waters, there is
also an abundance of young and adult penaeids which constity'e its food,

10
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It is equally significant that when the prawn population becomes less abun-
dant—probably because most of the adult prawns migrate to deeper off-shore

waters—this fish also becomes scarce in March and totally absent till Scptem-
ber.

Several authors like Peterson (1894), Dannevig (1897), Leb
Russel (1929), and Shelbourne (1959) have cmphasizg’r (1807), Lebour (1919)
fish for sclective feeding and restricting their diet to

?
d the capacity of some
one or a few specics of
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prey. Polynemus indicus is remarkable in limitin
cies, viz‘., Pe.naeus carinatus during its adult life. The stomach contents of
larvae, juveniles, and adults collected from the sca as well as experiments on
feeding in the laboratory, showed that larvae ten days after ha:ching begin
to show a partiality for penacid larvae, From the time the fish attzins %hc
juvenile stage the entire diet is made up of young prawns
Penacus carinalus and Penaeus indicus w

g its diet to only one spe-

’ belonging  to
ith a definite preponderance of the
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former species. When the fish becomes adult it feeds on larger individuals of
Penacus carinatus even though fishermen's landing showed that other species
of prawns also occxe in the area.

The spent fishes appear to feed more voraciously than the matured fish
and the spawners (vide Table No. 2).

Table (No. 2) showing the total number of fishes examined and the
percentage average volume of food consumed during the three different stages of
Polynemus indicus :~

[ No. of fishes Percentage average
Stage of maturity | examined from volume of stomach
; 1955—357 contents in ce.
Nature 218 2.2
Spawning 204 2.9
Spent 228 4.3

All these three categories of the adult fish, the post-larvac and the juveniles
take a heavy toll of young and adult prawns (Penaeus sp.). Therefore it is
to be inferred that these fishes are harmful to the prawn fishery of thig area.
It must however be remembered that this fish is of higher economic value
than the prawns.

Summary

(1) The various stages in the life history of Polynemus indicus are des-
cribed with the composition of the earliest diet of the post larvae, the later
changes in diet during the subsequent stages are described fully on the basis
of the experiments conducted on their feeding. The data gathered regarding
their larval diet are compared with those of the adults diet.

(2) Feeding begins invariably when the prolarvae is transformed into
post larvae. Polynemus indicus begins on a diet of copepod eggs, nauplii
and adults during the early larval period gradually changes over to larger
organisms and Penacus sp in particular as it grows and finally subsisis on
Penaeus spp. 1t is all the more significant that even amongst the different
species of Penaeus occurring in mid-waters, the fish preferred only Penagus
carinatus,

(3) The heavy mortality noted in the prolarvae just me:amorphosed
into post-larvae, not being duc to physico-chemical factors or lack of food but
due to physiological defects is suggested.
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(4¢) Feeding migrations, selective feeding during the life history of the
fishes studied are commented on.
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Incidence of Opalinid® Infections in Certain
Monitor Lizards

BY P. L. Misra,
(Research Laboratory, Zoological Survey of India, Calcuita)

Introduction o .
After working for over three years on the p.roblelp of oPgllrE:i tlﬂlf;CU(‘)’g
; monitor Linn,, Misra (1943), very brxeﬂy,.mdlcatc abou e -
n Varan Opaling and Cepedea in  this lizard. Since then, wherever op
currence of z:nitted he has tried to collect further data on this topic.
By, ] p;%rd the,oPPorvtunitY of examining the preserved specimens of
Recently, he f1121 collections of the Zoological Survey of India. The purport
mon}iﬁorsamert i: to place on record the data availed in regard to the incid-
zflcte l;fpoli)alinid infections in certam'mo'mtors. ' br M. L Roomwal
xiter wishes to express his sincere thanks to Dr. M. L. o
: The wrier. 1 Survey of India, for kindly extending fgcxhtxes for work,
Dlzectlor, tZ O(t)lll(;g;ct?thorities of his Reptilia Section for their kind cooperation.
and also to

Observations
. he course of several years, go specimens of n.lonitors‘ were col!ecj
During the lt of India, and observations on their opahmfl parasites
ted from various p?’ Sde Certa’in specimens of Varanus monilor Linn., show-
(commen.sa_l.S) .were,m?s in their facces, were starved for months together, at
ing opalinid mfeclt)l‘fﬁ destroyed. Survival of opalinid infections was noted
Lucknf)W, before el r%s of this lizard as were kept starving for over seven
even in such speclmev "1 host specimens’ the opalinids were usually found.to
months. In the star of the alimentary canal, and in some cases the entire
occupy grea ey ;'lr?as d with them. This abnormality may, possibly, be due
gut was fo“flq m 2C:§e ut during the starvation period, as has been sug-
to the mactxv:t}"ﬁo o (g';eiman (1988) for entamoebic infection in the stomach
gested by Ratcli eh:nwater snakes, Natrix rhombifer, etc.
ations on the opalinids in the preserved specimens olf
. t of 70 such specimens exam.med, the guts oE‘ 15 were fou{xd a
monitors, ou bably before preservat10ﬂ)§ of the remaining g5 specimens,
ready removed (prof ch 7S.I, while 4 (1 Varanus monitor and g V. fla-
51 had Reg. Nos. 0 mbered, but had their guts intact. TFor the S_ake of con-
vesc.ens) were no: nrl; arding’ the incidence of opalinid infections in monitors
:(r:z];rgz; ts:aldta»:ith gbelow separately under two headings,]z)ii:).f data from (i)
freshly keilled hosts (Table 1), and from preserved hosts (Table 2).

and intestine of t
As for the observ

*—()—}——m were classified as ciliated pfotozoa (Protociliata, Ciliophora),
1) Previously,

i llated protozoa (Zoomastigina,
i e is to regard them as flage
but, of late, the trlfn%v;?terv%go(ivever, is reluctant, at least for the nonce, tod uphold gx’e
Masnit;l?pth (t){x::z)'op;ﬂirfids” ware excluded entirely from the hierarchy of ciliated protozoa’™,
view a g

Corliss, 1956), S
JL—
y A~y A s v
KGona ,mei 28 w0y,
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TABLE l.—Incidence of Opalinid infections in

monitors :—

JOURNAL OF THE ZOOLOGICAL SOCIETY OF INDIA [Vol. 12, No. J

freshy killed specimens of

Number ! Number
. of speci- | of speci-

Name Locality menI; ex- mgns

amined ‘ 1nfected

|
1. Varanus moni-{ Lucknow 53 i 21
{m Linn, (U.pYy ;

Nautanwa 14 i 4
Gorakhpur,
U.r)

A = .
mggtr (;;;' Intensity and

cenmge of site of

infection infection

3 (i) 5 specimens
I showed very
« heavy infection
throughout the
l gut ;
| (i) 12 were hea-
vily infected in
| the region of
( the small intes-
i tine, but less so
‘ in the rectum;
and,
?(111) 4'showed
i moderate  in-
fections in the
[ small intestine
j( and rectum.

28.5% (1) 3 specimens
showed heavy
infections, and

(i) 1 revealed
light infection
in  the small

| intenstine and

I i rectum,

Ty ST S S e
Agra(U.P.) } 6 Nt | i -
| T —— e 7 M‘TN\——E‘

Bhagalpur 8 2 25.09% jBoth 5
; b pecimens
(Bihar) showed moder.
ate infectiong in
the smal} integ.
tine and rectum,
2. Varanus flave- do 7 Nil

scens (Gray).

l

i

|
3. Varanus gri- | Saungor ‘ 9
seus (Gray).| (M,P) |

|
j
|
{
|
§
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TABLE 2.—Incidence of Opalinid infections in preserved specimens of
monitors in the collections of the Zoological Survey of India:

Date ! i Intensity and
L8 1 Locality 1 C%le:tgr/ ] site of
Name Reg. Nos. lCollechlon { ono [ infection
r ! ]
1. Varanus 9136 | Sibsagar 1 -10-1872 s E. Peal | Negative
moniétor Linn, i (Assam) \ \
S A NS AR
— ] |
18369 | Ishapur, | -5-1916 | D1 Matley do
Barrackpur, ;
‘ Calcutta ; J
(West | ;
Bengal) ; |
f I o
" T -
16428 Nalnltdl Dt. 5 }R.Hodgart do
I
B I A —
l il — Major R.T. do
7 Central Jail | J j
1969 t Jabbalpore ! | Rodgers
(OL P | }
| —— I !
o3t [ -4-1957 | Dr, S. D, | Moderate infec-
20735 Bikaner, 5-4 & fode :
upta tion ; small in-
(Rejusthar) d testine and
) rectum.
) —
20736 i do do do Negative
N:WH— do do Very heavy
20737 o ! infection ;
throughout the
gut.
[ P z _
20738 j do do ‘ do Negative
|
20739 do do i Very heavy

infection ;
(thloughout the
gut

l
/

!
|
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TABLE 2.—(Contd.)

. [ Date Intensity and
Name Redo;sigos (] Loeality of C(;I)lsr(lrf)or/ site of
s ~ Colleetion r infection
20740 | Blkz.mer ‘ do k Dr. { Light infection;
‘; (Rajasthan) | 8. D. Guptal small intestine
t \ A and rectum.
— »—~?‘ — - T T T S it ey
20741 do ; do \ do Negative
R —w~—-[ﬂ “*v“—"**"*” T R W*l—“‘-—’—f e
90749 | do \ do ; do Very heavy
3 i : infection ;
? : ) throughout the
[ gut.
20743 do do ‘ do Negative
—_—— ] B o ]v- ,h‘"lzk B T
46(4 ! I’ishri - - 1812~ W. T. do
! 12 Persian " Blanford
i Beluchistan) ‘
»__‘v}‘ ) I R o
2105 ; ~ ‘ - - do
. o - r»1~~ - - T T 'ﬁvw“
2. Varanus 2129 Calcutta 1 2-6-1370 Purchased | Negative
Slavescens (West ‘ ‘
(Gray) 1. Bengal) ; i
2149 i do | -1-187, Dr. | do
! | | Anderson ]
S S T R
2170 § do \ ~2-1870 \ do l do
R B S
20693 do ~4-1957 ‘( e do
. : |
1 e odn GA00 o, W, T e oy s Tl e e ot

remark was based upon his :xfew. specimens being known 1 Muscum Collections”. His
Museum (Natural Histe )t ngpence of the collections of this monitor in the British
Natural History Societ ryl, ¢ Indian Museum, Calcunia, and the Museum of the Bombay

¥ ety. It may be remarked that it js not a safc criterion to judge the

frequency of occurrence of i
an  an L -
Museums, However, Smith (’935)‘12:\;31in by the numbers it is vepresented in a Museum or

i bout thi fes: * i
many places ,but poorly represented’ in Toes ab S species: “Apparently common in
species  well represented in the Collection?hcl)sfeu;lr:s Zoo?(r)lglgf Sﬁ?‘g;;arzf Itrlx-lgiawriter finds this
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TABLE 2.—(Contd,)
Date | Intensity and
Z8.1L . | Collector/ ;
. Locality | of site of
Namse Reg. Nos, ‘ ' Collection ‘Ponir infection
T T T[T T [ Caleutta |
20693 | (West do = — do
| Bengal) ¥ L
16008 Pakur J - ) R. Hodgart do
(Bihar) 1 }
I 5
2173 | Agra (U.P. | 17.7.1870 zAgra do
\ } Museum
%\ r
2138 Ambala I -1-1873 | Sogin do
(Punjab) é ’ Esqr.
2139 1 - I — [ - do
3. Varanus 2114 { Moulmein ' 27-9-1870 'L Craw- | Negative
nebulosus 1 éLower) | ford
‘TN I
(Gray) } urm |
e i = o e T - 1"“
2168 - b — do
e e b i —
2169 - { — ‘ — do
2172 t — i - - do
2188 Colombo 101872 | H. Fergu- | do
| | J
‘ ‘ ' son |
l o | ;1
4. Vi 20697 Bikaner -— 1 qu S. D. f Negative
grzggz?sus (Rajasthan) ' Gupta
(Daudin) 1. }

(1) Corkill (1928) writes abo
is seen much more frequently

ut ¥V, griseus:

. 1t is said not to hibernate, and as a fact
in winter all day long than in summer when it is seen in

early morning and [late evening only.”” Smith (1935) also mentions, “‘they are said not to

hibernate Recently,

Khalil and abdel-Messeih (1959) have

written about this

species: “It

usually hibernates during the months of October, November, December and January” These
contradictory statements regarding the hibernating behaviour of this monitor deserves ejuci-

dation.

u
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TABLE 2.—~(Contd.) !
TABLE 2.—(Contd.)
t
© Date T 3 ’
Name Z.S.J. | Locality | of Collector/ utel‘ltsnyfand ’ Date | .| Intensity and
Reg. NOS y 1 . Donor sie o Z.S.I. . f ‘ Collectm/ .
: | Collection infection Name Rew. Nos Locality of Donor | site of
B D R Lo L atection D e B i Collection | ™™™+ infection
20723 | Bikner 5-4-1957 | Dr. | Moderate infec. : o B
(Rajasthan) S. D, Gupta ti(())n ?l :nia]ﬁl leg 5. Varanus 4670 Bhamo — T. C. Negative
testine and salvator (Upper , | Cooper |
‘ ‘ rectum. (Laurenti) 1, | Burma) [ i ]
SO R R J | ! I |
A \ . P 1 I
20724 1 do ( —_ | do ! Negative 2115 | Samagooting | -10-1872 } Capt. f do
S _,L \ g (Assam) | Butler |
< \ T D |
2015 do . — | do | Moderateintec S T e E—
J | 7 tion ; small in- 2183 — — — do
‘ i | testine and
‘ | % rectom, |
? \ ; ) 2190 | Calcutta do  |Dr. King do
\ } T T (Wost ;
20726 do - do Negative X Bengal) ; ,
l’ ‘ ! A
T Tt o ‘" Tt T T 7w ‘}* - R e et e TTYTT T T T
o121 | a0 | — | a6 | 4669 do — Jo.s do
| ) { | Frager
| E T T -
20728 do | - - do do | ‘
| \‘ ' 12604 Narcondam — | F. R, do
T « ( \ Islands (Bay | | Mallet
20729 | do ' — | do Very heavy in. of Bengal) | |
| \ | fectionthrough- ‘ — L
x | \ out the gut,
E : j ; i 13743 Andaman — C. Cagey do
N S Islands
20730 ‘ do ; - ) — Negative . S
— S “M*’“"""*i’wm“ — 11914 Brigbane — {Quzens- do
l Australia) an
20731 ’ do { — | do } do ( Museum
o Wvﬂ:_h\_ mr_‘ o . exchange
—_— » ‘
o132 | Ao | — o do | S |
. S | S T ¢ 11916 | do do { - do
1 ‘ .
20733 do | - ‘ do do ‘
t ! (1) Regarding the Common Water-Monitor (V. salvator), Smi:lt {1g30) writes: “The
— - & ; R R food of the Water-Monitor consists mainly of fish and frogs.”
20734 1 do ! — i do t do .
= l ey 2
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Conclusions

1. The percentage of opalinid infections in Varanus monitor Linn, was
found to be nearly 31.0%, and in V. griseus (Daud.) 23.0%.

2. The specimens of V. flavescens (Gray), V. nebulosus (Gray), and V.
salvator (Laurenti) were found negative for opalinid infections.

8- It is interesting to note that the Common Water Monitor (V. salvalor).
which mostly feeds upon fish and frogs (Smith, 1930),  proved negative for
opalinid infection, whereas some specimens of the Desert Monitor (. gri-
seus)—a Xerophytic species, which has little chances t0 come across frogs in
nature (Mertens, 1942)—were found to harbour certain opalinids.

4. Contrary to Metcall’s (1940) view, the writer fecls that the opalinid
infections in monitor lizards are not adventitious or temporary.
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1. A preliminary Survey of the Estuarine Bottom
and its Fauna conducted on 11-9-59.
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Introduction

. and Annandale and Kemp (1915) conducted what have
comeA?oni;:zd‘i:cga(rlé):g)asnclassic invcs}igations of the ecology’ of szgcttg Delt:;
and Chilka Lake. Panikkar and Alyar (1937) made a faunal investigasion o
the brackish water areas near the city of Madras. R“C“ﬂ)‘me yan <.‘995%
made « prel'n nary .urvey of the bottom fauna and the bottom deposits o

the Travancore coast within 15 fathom line.

The concept of borrom communities has formed the ‘s}xt')ject of extensive
study in Europe and U.SA. Intensive wgrk has been c‘nr:le(}rgut by Jo’jgs
(1950. ‘51 & ‘56 in UK., Sanders (1956 & '58) in U.SA. an | OrSOfl (1(19?{])
in Denmark, In India some attempts have been made recently tO} S Yl <
bottom fauna of the sea, as pointed out _abgve. But COmpHI‘dthEX litdle is
known of the estuarine bottom communities N India. The' present account
Is the report of a preliminary quantitative survey OF the m“cmf“““au ‘E‘SOC“"
ted with the bottom deposits of (he Vellar estuary. Itj«.ras underiaken ty
determine the species composition of the animal communities and the sedi-

ment composition. The survey was made on 11th September 1959,
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N ] Q.
The Vellar estuary is situated on lat 11° 20'N : .
Porto N(.JVO. S. India where it flows into  the Bay 2f Bcilrlg(il}on"%hggb« aTE
(f.stuary is always open and the estuary is relatively shallow avera n ‘.‘rf)f lh(f
in dcpth before thc. monsoon period. Seven survey stations werg Cgt sll))l('ufect
as being representative of different faunal assemblages in the CStiar;a ished

Methods

Petersen dredge and Fkman dredge were used for collection of 1,
samples. After picking out the larger organisms, the bottom sampl ottom
washed through a seive with 1 mm, circular holes under w,1£ctrm{) o
organisms retained in the seive were collected and examined. Z\fter ?dp)' _The
tion and counting they were preserved in 49, formalin, Fro;n each lelﬁca
little quantity of mud sample was taken, dried and later subiject haul a
method of grade analysis used by Holme (19354). jecled to the

TABLE 1

Number of organisms per square meter in various stationg

Station number 1 2 3 4 5 6 7
Depth (meter) w1624 1.524 1.824 3.353 2,134 1.824 1 829
Species

Polychaeta ..

Pisionidens indica Alikunhi 2 - - - . . ~
Ancistrosyllis constricta Southern... 15 - 5 - _ -

Lycastis indica Southern .
Tylonereis fauveli Southern - - -
Nereis chilkensts Southern .
Nepthys polybranchia Southern ... 20 - - -
Lumbriconereis polydesma

Southern . - 2 8 10
Lumbr iconereis simplex Southern,,, - - - -
Glycera alba Rathke
Heteromastus similis Southern ., - -
Paraheteromastus tenuis Monro ... - 4 -
Branchiocapitella singularis

Fauvel
Euclymene annandalei Southern...
Nerine cirratulus Delle Chiaje ..,
Spio bengalensis Willey
Prionospio polybranchiata Fauvel...
Cossura delta Reish
Ammotrypane aulogaster Rathke ...
Pectinaria crassa Grube
Laonome indica Southern T e

|
|
1
!
I oo |
!
!
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1
|
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I
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TABLE l-—(Contd.)

Number of organisms per square meter in various stations

Station number 1 2 3 4 5 6 7

Depth (meter) ... 1.824 1,524 1824 3.353 2.134 1.824 1.822
Species

Isopoda

Apseudes gymmnophobia Brurd ... - - - - - 18 8
Apseudes chilkensis Chilton - 2 2 - - - -
Apanthura sandalensis Stebb ... - - 2 - - - -
Synidotea variegata Collinge ... - - 1 - - - -
Amphipoda

Niphargus chilkensis Chilton .., - - 3 - - - -

Paracalliope fluviatilis Thomson ... - - - - - - 4

Decapoda

Alpheus malabaricus Fabricius ... - - 1 - - - -

Phoronida

Phoronis architecta Andrews - - 24 — - - _

Mollusca

Meretriz meretriz Linn - 106 4 - - - -

Area granosa Linn - 5 - - - - -

Solen aquae-dulcioris Ghosh - - - 1 - - -

Pisces

Prypauchen vaging Bl & Schn ... - - - 1 - - -

Total numbers . 60 119 68 132 2t 22 12

Station I is situated near the mouth of the Vellar estuary. The maxi-
mum depth here is 1.824 meter. Salinity at the bottom is 29.619,,. The
bottom deposit consisted of coarse sandy loam (Table. II). The density of
the organisms is 60 per square meter. (Table I). Eight species of animals,
all of them Polychaetes, were found at the bottom. They are Ancistrosyllis
constricta, Nephthys polybranchia, Glycera alba, Nevine cirratulus, Pisioni-
dens indica, Spio bengalensis, Pectinaria crassa and Ammotrypane aulogaster,
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Station II is situated about 1.5 kilometers from Station I. The maxi-
mum depth at this place is 1.524 mcter,  Salinity at the bottom is 27.579,.
The bottom deposit consisted of loamy sand. The density of the organisms
is 119 per square meter.  Seven species were collected.  The polychaetes Lum-
briconereis polydesma and  Paraheteromastus fenuis, the Isopod, Apseudes
chilkensis and bivalves, Meretrix merelvix  and Areq granosa were found.
Mevetrix merelrix formed 89.1%, of the total number,

Station III is situated about 200 meters from Station II. The maximum

depth at this place is 1.824 meter. Salinity at the bottom is 26.989, . The
bottom deposit consisted of sandy loam. The density of the organisms is 68

per square meter. Polychactes, Isopuds, Amphipods, Meretrix, Alpheus and
Phoronis were collected.  Ploronis archilecig formed the dominant species
in the community being 35.3% of the total number.

Station IV is situated opposite ‘o the Biological Station and is about 0.6
kilometers from Station III. The maximum depth at this place is 3.353
meters, Salinity at the bottom is 26 36°%,,. The bottom deposit consisted of
silty clay. The greatest concentration of animals per square meter was found
in this station. The density of the organisms is 132 per square meter. Cos-
sura delta a cirratulid Polychaete was the dominant species in the popula-
tion forming 7279, of the total. The gobiid fish Trypauchen vagina was

dredged at this station.

Station V is situated about 0.6 k'lometers from Station IV. The maxi-
mum depth at this place is 2.134 meters. The salinity at the bottom is
22.640/00: The bottom deposit consisted of loam. The density of the organ-
isms is 24 per square meter. Six species, all of them Polychaets, Cossyra
delta, Prionospio polybranchiata, Lumbriconereis polydesma, Lumbricongreis

simplex, Lycaslis indica and Tylonerers fauvelt were present.

Station VI is situated about 1.5 kilometers from Station V. The maxi-
mum depth at this place is 1.824 meter. The salinity at the bottom is
16.439,,. The bottom deposit consisted of silty clay. Three species are pre-
sent in the boitom deposits. The density of the organisms ig 22 per square
meter.
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TABLE 2

Percentage of each grade in deposit samples

Putidosize 590 10 55 02 0125 sosl <003 shel

Station
1 1.67 10.24 28.51 21.02 11.45 6.13 20.98 -
2 - 5.46 11.38 32.99 19.05 14.31 16.81 1.6
3 - 199 526 10.84 20.1¢ 17.18 46.34 1.2
A _ - - 1.8 4.63 1545 78.03 -
5 - - 3.14 755 1026 20.32 58.713 -
6 - - - 114 6.28 11.76 80.92 -
7 o~ 159 285 692  88.64 -

TABLE 3

Hydmlogical data for various stations on 11-8-59

Station

Temperature °F Surface ..
Bottom ..

Salinity %, , Surface

Bottom .

Oxygen ppm. Surface

Bottom ...

Carbonate ppm. Surface

Ny

Bottom ...

Bicarbonate ppm. Surface...
Bottom ...

Phosphate mg/m®. Surface...
Bottom ...

Interstitial Phosphate
mg/gm. silt

X

19.26
29.61

6.0
5.2

20
20

140
110

2.0
2.0

13.2

83
83
14.78
27.51
6.0
5.0
20
20
160
150
24
3.0

3 4 5 6 7
83 83 82 82 82
83 83 83 83 83
14.66 10.83 8.81 587 5.12
26.98 26.36 2261 16.43 14.63
60 60 60 64 6.6
50 48 52 50 54
20 30 20 2 9
20 30 20 2 20
160 180 190 180 . 180
150 160 150 160 160
94 24 30 30 30
32 32 32 38 38
179 214 140 162 168

12
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Station VII is 1.8 kilometers from S'ation VI. The maximum depth in
this place is 1.829 meier. The salinity at the bottom jg 14.639, .. The bo:tom
deposit consisted of silty clay. The density of the organisms is 12 per square
meter. Two species, the Isopod Apseudes gymnophobia and the Amphipod
Paracalliope fluviatilis were present,

Station 1V has the maximum number of 152 organisms per square me-
ter and Station VIL has the minimum number of i2. Station VII is situated
farther upstream where the botiom salinity is very low. Further down, the
salinity increases progressively reaching the maximum at Station I (Table I11)
which is situated near the mouth of the Vellar es‘uary. Because of the low
sal'nity prevailing at the bottom, Staions V, VI and VII have a thin popu-
lation of vrganisms 24, 22 and 12 respectively per square meter.  The greater
fluc.uation in salinity due to tidal flushing m’
distribution of the organisms in these stations,
ter densi'y of organisms per
and 132,

ght also account for the sparsc
Stations I to IV have a grea

square meter bcmg rcspcclivc[y 6o, 119, 03

As mentioned already, some of the stations huye a predom'n
in the community Merelrix meretrix  in Siation H, Phorous architecla i
Station HI and Cossura delia in Station IV, staions T and V. two or
three species are the major members of (he community.  Some species like
Cossura delta, Apseudes gymnopliobia and Limbriconereis SI'm[Jle‘x ()cc:ur "
more than onc.station and others like Phoronis archilecia Pectinariq crass
and Laonome tndica are reswricted in one sta iop only, ( e

ant species

Summary
The paper is a report of the survey of the hotiom ¢
Vellar estuary made on 11-g-359. Altogether gg specie
ted from the bottom deposits.

ommunitics in the
s of animalg were collec-

The maximum density of organisms per

m . square meter ig jae
IV and the minimum is 12 in Sation VIL S

in Station

The grade analysis of the bottom deposits and the hydrologica]
. , TR . ica i
tions of Fhe Various stations are given. The dominan: species | g Con'd,
are described. ! each station
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Introduction

The ascorbic acid content ol the tissues of only a few species of fish
is known. Love (1957) lists about 5o species of fish, in which the ascorbic
acid conient has been vreported.  Most of these analyses were published
before 1g40. It is difficule to judge the reliability of these data, since there
does not scem to have been any uniformity or standardisation of the proce-
dures adopted for the determination  of ascorbic acid and the presentation
of the data. This muakes it dificult to properly evaluate the dag and form
an idea of the variabiblty for each species and for ihe different tissues. It
may also be noted that not all the tissues have been examined, especially
blood and skin.

The present authors have reported elsewhere (1960) the ascorbic acid
content of rhe integument and muscle of a few ftish. In the present study
the ascorbic acid content of the blood, and also of the liver, kidney and brain
in three species of fish has been determined,

Material

For the determination of ascorbic acid specimens of Lijz dussumieri
(Val) (= Mugil dussumierls), Boleophthalmus boddaerti; Pallag Tach Tf
venosus (Val) (= Arius malabaricus) were obiained in fresh c;)nditioymmc;
the tissues were fixed for analysis immediately after catching Then anc
mens for each species were more or less of the same sige, speci-
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Analytical Procedure
The modified Roe and Kuether (1959) method, as described by Hawk

et al. was adopted as in the previous communication,  This method—
Hastings and Spencer (1952 believe—gives  values of ascorbic acid that are
more in line with actual in vivo levels.  The tissues were analysed in

samples of eight specimens for each of the three species.

Results

The results are shown below in the tabulated form. The mean values
for eight dcterminations are shown in  mg. per toog. of wet weight of
tissue.

Table I—Ascorbic acid content in blood

m.g. per 100g. Range
Liza dussumierit 1.1950+0.106¢ 1.02—1.60
Boleophthalmus boddaertii .. 0.2936+0,0894 0.06—0.57
Tachysurus venosus 0.7794+0.1385 0.12—1.30

Table II.—Ascorbic acid content in liver

m.g. per 100g. Range
Liza dussumierit 4,999+0.2511 3.14—6.04
Boleophthalmus boddaertit 2.088+0.4527 0.59—3 57
Tachysurus venosus 4.6274+0.8116 2.38—17.50

Table 111—Ascorbic acid content in Kidney

m.g. per 100g. Range
Liza dussumierii o 5.3968+0.2334 4.84—6.93
Boleophthalmus boddgertet -« 8.7300+1.064 6.01—11.60

Tachysurus venosus o 5.213540.8550 214--10.72
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Table IV—Ascorbic acid content in Brain

m.g. per 100g. Range
Liza dussumierii e 15635401873 14.57—16.66
Boleophthalmus boddaertii 14.600+0 2971 13.60—15.70
Tachysurus venosus 14.150+0.2017 13.30—15.32

The ascorbic acid content varies in the three species of fishes and also
in the d'fferent tissues,

The brain ha, a much higher content than the other tissucs, and blood
has l.hc lowlost content among .!hc' tissues Investigated.  The ki(lncy has a
relatively higher content than the liver.

The values for the ascorbic acid in the brain do not differ much in the
thiee species.  Liza and Tachysurus are more or less similar in the ascorbic
acid content in the liver and kidney. The values for the ascorbic acid in
-he blood are quite distinctive in the three spedies.

The ascorbic acid values for the tissue, of Boleophihalmus stand out
distincily from those of the other two species.  The blood ascorbic acid con-
tent is the lowest in Boleophthalmus. In the liver it is lower, and in the
kidney higher than in the other two species.

The range of variation of ascorbic acid in the samples of the different
t'ssues also shows some 111te.rcstmg ffzature& In the blood the ascorbic acid
content is more or less consistent, with relatively less variation than in other
tissues. In the brain also the variation is not very much, but in the liver
and kidney the range of variation is greater,

Conclusion

The ascorbic acid values differ in the different  tissues in the three
species studied. Haurowitz (1959) points out that it has been suggested b
scveral investigaors that ascorbic acid is involved in oxidation rcducti;)n ro}i
cesses probably acting even as a catalyst or a coenzyme. But ver 1ittlp .
definitely known regarding the wmetabolic reactions for which ascg’rbic e.]ds
is necessary. It is difficult. therefore, to interpret in precise terrﬁs the d'ap(f:I
ences in the ascorbic acid levels in the different tissues, ‘ e

L and s:ate
they reflect metabolic differences. how far
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Introduction

The development of scorpions has been studied by many authors.
Kowalevsky and Schulgin (1886), Laurie (1890), Brauer (1894 und'g5), Per-
cvaslouzewa (190%), Pavlovsky (1924 and 25), studied Fhe scorpions with
h‘euvily yolked eggs “Apoikogenic” of Laurie while Laurie (18g1), Poljansky
(19og), Pflugfelder (1930), Muthew (1948 and 1956). and Vachon (1950) have
studied those with comparatively yolk free eggs “Katoikogenic” of Laurie,
These studies have shown that the Buthid scorpions have heavily yolked eggs
whereas the others like the Ischnurida and Scorpionida have comparatively
little yolk in the eggs, and so a secondary feeding mechanism is developed in
all these to enable the intra-u’erine embryo to complete itg development,

Pavlovsky (1923. 1925) referred to a singular exception to this, namely
Lychas tricarinalus, one of the Buthid scorpions with only a small quantity
of yolk but with a compensatory feeding mechanism. He, however, obtained

only one or two stages, and so his account is only fragmentary. No attempt
has since been made to complete these studies. but the present author con-

firmed the findings of Pavlovsky in 196,

In 1958 the study of this type was

‘ e st resumed by the author and the resylts
of these investigations form the suhjec

t matter of this paper.
Material and Methods

The scorpions for the present investigation were collected chiefly from
south Travancore; a few specimens have also beep obtained from different
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i ing in Madras Sta’ > dissected
parts of South India including Tambaram in Madras bta,F.lexL] d’lssi o
ovaries were fixed in Bouin's fluid,  Smith’s chhr()r_rm,te-ncetl(,»lorml(i) anc
crosu'phuric.  Sec'ions were stained with Heidenhein’s haematoxylin,

Female reproductive system

The ovarian neiwork in Lychas differs from that in otl‘lcr scorplonsdlllz
that here there are practically four longitudin'al tubc‘s, the untt?n ll)i:]vaetin e
median tubes being confined to a small portion behind the chu{'&: fp*he
of transversc archcs—thus approximating very much to the ‘c()n‘ut' ;)lnf(())m;les
male reproductive system (Text fig. ).  The ova are seen hll’l rzrrnr;:inal pees
arranged irregularly along the ‘ubes. The ova arise frnrp ll ebgbble . fyol.

1t soon they are scen pushed out an.d lying in tiny .lltt-e L}ll < | emimy
licles. Fertilisation takes place herc. Since after fert'}lsatl()r} t ehacbmed s
eggs pass ‘nto the ovarian tubes (or uterine tubes) in which they underg

T 2mm
aom 4. 1

; 'S he tricarinatus when the fertilised cggs

: roductive system of Lyche : h :

{ Text]; ﬁg' :hc Plelrtrcl;}xelcrfgbcs caush%2 the swellings, Inydc cach swul.mg‘ is [\tr]f seg-
lilaevrfli;ugnenllll])[r(y)‘o A section through one of these swellings is seen in fig 2. Llate VI

fext - iz 2. Part of the ovarian tube where the embryos have developed  to about
the miﬁdi) Eﬁge. The fecdinz mechanism is clearly seen capped with the corpus Juteum,
iv « . (=]

i ave developed fully and
¢ vian tube where the embryos have p
are a'lt‘f(flft- ?c;g bg.ex:’f:(tie?lf Ih’i’h:v::n;ll spherical bodies seen in all these figures attahed (o
the ovarian tubes are the follicles with eggs.

further development, the ovarian tubes gradually become beaélfd’ as the (:;‘;
broys enlarge, till the young are ready to be born.. This b?a ~_d dpp;eara b
of the ovarian tubes is  characteristic of :he Buthidae conrasting .w.th the
pendant diverticula of the scorpion‘da. Yet the pcads in Lychas differ fr(l)m
those in all other Buthids in having a tiny conical process with a globular

13
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egg-like body attached to the tp of each bead. This makes the ovarian
tubes of Lychas so differeut from :hose of all other scorpions and, as will be
shown later, these conical proces:es are really the feeding apparalus formed
n relation to each developing embryo. Because of these developmental
changes, the exiernal form of ovarian tubes presents difference; correspon-l-
mg to the stage of development of the embryo; some of these stages are
shown in Text figs. 2 and §.

The ovarian wbe has the typical structure tha: is so well known in all
scorpions (i1g. 1 Plate VI; and the ova arise from the germinal layer lining
these tubes, 5

Feeding mechanism as seen in a mature embryo

When the _cmbryo hzfs grown to a fa{rly advanced stage, it iy seen forming
an oval bead like swelling of the ovarian tube.  (Text figs. 2 & 3). Itis g
stout oval struc ure and in its envelopes is 4.1 mm. long and 2 mm. broad.
The metasoma s tucked on the ven:ral side of the mesosoma ip typical Buthid
style. Ou ¢he dorsal side of the embryo is a conical process term nating in a
globular body, 26v wicrons in diameter. The stalk itself Is 325 microns
in Jength exiernadly, Study of transverse  and longitudinal sec fong shows
that the core of this sttucture pierces through the grd or between the grd and
4th terga of the mesosoma and enters the midgut of the embryo. (Fig, 5.
Plate VL) The internal lumen of the stalk extending into the gut is gg ,u
in diameter, It can also be scen that this globular mass contains a secreted
fluid with a few floating cells and these are passed directly into the gut for
the nourishmen: of the embryo. The duct contains a homogeneous granular
material which fitls also the lumen of the gut. The endoderm cells show
characteristic inclusions representing  metabolic  products of this secreted
material,

Based on these observations, it is assumed tha: this conica!
the back of the embryo is a feeding mechanism, secreting
at the globular frec end, which is passed alon
of the m'dgut.

structure on
a4 nutritive subs ance
g distinct ducs into the lumen

Some stages in the development of the feeding mechanism

The origin and development of this nutritive mechanism show some fea-
tures which are as interestiyg as its structure and physiology. The follicular
ova are seen to be of different sizes, the largest measuring 54 microns in
diameter with a nucleus of 18 microns while the more common
28.5 microns in diameter with a nucleus of 10. 5 A,
ed by a distinct thin membrane. The immature ova
follicles but they soon enlarge as nutritive m

ones were
The ovum is surround-

are pushed ou! into the
aterial collec's in them,

The mature ova get fertilised in these follicles angd immediaely after, the
are surrounded by a thick pigmented membrane (fig. 1, Plate VI), Wilat i};

Explanation to Figures.

Fig. 1, T, S. of an ovarian tube with 2 fertilised ovam still in its follicle.

Fig, 2. L. S. of an ovarian tube in which the embryo has sunk into it. Segmentation
s pro'cluccd a blastoderm which is clearly visible,

Fig. 4 L. S. of an ovarian tube where the chorion is being pushed on towards and
he "cmhx?;r(mic vesicle” has been ejected from the cgg shell, Notice the C(mtmuvuy of tho
‘Vesiele”  and the egg shell  and of the  caivty of the cgg shell with the cavity of the
“Vesicle''which latter is full of nutrient materials,

Fig. 4. T. S. of an embryo of medium stage of development passing through the
feeding mechanism,

Fig. 5 T. S. of a maturc cmbryo passing through the feeding mechanism. The
canals iror)r; the stalk of the f{eeding mechanism can be seen joining the midgut of the
embryo,
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the na:urf; of this membrane? It is apparently a uniform envelope, but in
many sections appears composed of a number of similar plates. I: ,takes i
deep stain with iron haematoxylin. It is possible that iz is a cellular m.-
velope formed by the cuticularisation of the follicular cells. The zye )tl
nucieus is very clear and the surrounding cytopla;m is loaded with r'u);cl’l(l N
food-material, amongst which numerous vacuoles are visible. A.s segr;len o
tion begins, the egg descends into the ovarian tube, and at 1110-@: 5g'c Lt‘a-'
tubes are slightly swollen, and have a beaded appearance Betwce; th-é S 'A)lL
_lcn parts, the ovarian wall is tucked in and forms inveréed cu -like c L“O
in close contact with the upper pole of the egg (Text fig. 2). P R

Segmentation results in a small blastoder :
the egg appears to be constant  as in all the eggs of this stag ‘he l())ln 0
derm is confined to this pole which may easily be disiinguishid Z‘; s _d,Lol-
pole. The embryo .has now enlarged considerably—the pigmented eamrlna
appears to enl.ar.ge side by side with the growth of the embryo in :h nve (11)
stages. Now it 1s 172.8 it in diameter, The cells of the blas)rloderrr; e f'ar y
with very clear nuclei. The blastoderm is about 7o 1 acroés- i Sfe ar]glge
are already arranged in two layers—he outer layer spreading so e Cle 9
the chorion (?). The inner layer s‘nks into the “yolk”. This sin]fisn FO- e
median and so it may correspond to the median keel noticed in Euéo;n- 18
These insinking cells multiply and form lumps of cells floating in the uyé’lllz‘,‘f.

When the outer layer has spread all beneath the chorion, the wall of
the chorion in the middle of the vegelal pole becomes softened and finally
gives way, allowing the “yolk” with the cells in it to protrude ou: in‘o the
space of the ovarian tube. As this happens, the chorion or the egg shell is

seen to be drawn upwards by the eversion of the intucked wall of the
ovarian tube which appeared to be gripping it. As the “yolk” protrudes out

the contained cells arrange themselves around its periphery surrounding it.
This forms the endoderm. At the same time the outer layer which lines the
chorion spreads around the extruded endoderm layer, (Plate VI Fig, 3).

Thus we get a queer embryo, partly projecting ou: of the egg shell
(chorion) as a vesicle lying in the ovarian tube and partly inside the chorion,
In the embryo that has thus developed we can recognise the outer layer as
the ectoderm and the inner layer that surrounds the “yolk” as the endoderm.
Again from subsequent development we see that the “vesicle” outside the
chorion alone gives rise to the embryo while the part inside the chorion is

ing device. It will be clear that the

extra embryonal, giving rise to the feed ; .
ectoderm of the “external vesicle” alone gives rise to the embryonic ecioderm

while the rest of the ectoderm which still lines the chorion is the exira em-
Id represent the amnion and serosa of other Buthid

bryonic ectoderm and would r¢ at
and Centrurid scorpions. Similarly the endoderm  cells lining the external
“vesicle” alone forms the embryonic endoderm contributing to the body of
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the embryo proper, while the endoderm cells thay line the chovion would re
present the extraembryonic endoderm,  This exirg embryonic Cndode; u-d.-llt;
the cgg shell is seen o bud off cells into its internal cavit whicl i lgi’;“
with a sccreted nutrient matter, These cells appear to havcys()me l s “ed
with the formation of this food substance which is passed onl int tﬁnneguoq
the embr)"o and there gets converted into yolky material. ThusO\ e f': gtuttl(‘)t
to recognise an cn?bryonic part—the embryonic vesicle—and ;‘mN exdrrL oy
b'royn'(.: par: lying in the egg shell. The embryonic vesicle rapidl r()a“ ‘?Injl
gives rise to the embryo while the exura embryonic part, slillpmozlllg \\s f‘“:\
in the chorion develops in o a feeding device by which nour'shi‘nry o
is passed directly inmo the gut on its dorsal Sidt:‘. The th' of &h matfzpal
which is the embryonic gut is in frec  communicarion wil(h x;; .l.e vcrs',cle
cgg shell.  (Plate VI Fig. 4). ¢ cavity of the

The growth of the embryo is rapid and as it grows
farther and farther outwards surrounded by the e ,
the NMExL stage as shown in (Fig. 4 Plate Vi), the evagination of the i
wall is complete and the chorion is  exposed at the wnim 1 ol ¢ X‘e“}‘}C

< rlace et . . ¢ : P ole, G :
takes place the juncton of the chorion and the embryo pmperpis s st i
s oefall e : awn o
).ILO a conical h.ollo.\\ stalk which places the now distinet gut of the an u
in free communication with the cavity of the chorion Thgis stalk oo ryz

Cthe 11 or . i on. stalk 's covere
over by the uterine wall which hus become cons*derably thickened and modi

fied. The cells have enlarged and elonga:
: ‘ clonga‘ed and the large vac
: ‘ acuoles s
that they have become glandular is nature J cuoles suggest

the chorion is pulied
vaginating uterine wall, At

As the stalk gets marked out i is ;. :
o alk gets marked ut in this way, iis basal por ion narrows and
at the same ume an increase in the size of the embryo clearly demarcate; the
dorsal surface of the embryo to which the stalk is seen attached This stalk
serves as the channel for the nutrient materials elaboraed in the “chl‘(;i;)ll"
to pass into the gut of the mbryo, (Plate VI Fig. 1)

Fate of the Embryonic Feeding structures after
the birth of the young

AL birth the feeding  mechanism is completely separated
bryo and lefr in the maternal body cavity while ‘he
Prior 1o parturition the hase of the canals in

ztr}d the whole extra embryonic apparatus Iying in the s‘alk log ;
Wl(l.l.lh(’ en%bryo proper so that the cmbryo'czm freely ‘ ase O?es connection
turition or immediately after, when there iy COH‘S"dcragl i (l)u." During par-
uterine wall, t'he entire feeding mechanism consistiﬁg of tieslgln]fage of the
cxtra embryonic stalk which has now torn itself awa fro Ch()rlon and the
and has It surface smoothened into a tiny club, is czi,'st of;n' t‘ C penne wall
body cafvnly. If a recently delivered female is OPened and l&?ﬂ?rf dmatemall

< - - . o 7

o e dub dapd o s apped by e G ‘g
. ’ e 1s made some d;\ys later the c¢h S A
i tact but the soft club shaped ‘stalk’ hag diSaPpeare:] ()rﬁm}dls ,sleen still
. Lbvidently these

from the em-
embryo alone passes out.
the stalk become constricted
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structures which are cast oft into the body caviiy at parturition are gradually
broken down ‘here and absorbed.

Discussion
The queer feeding device described above raises certa’n .inlerc.s\iﬂg qucs:
vons of homologies and analogics. One ol the structures playing a major role
in this is the so  culled “chorion™. What does it really represent? It has
been mentioned above that this structure develops afer fertilisation and from
jts structure it was suggested that it migh. represent the follicular cells which
have becowes culticularised.

The movements of this “chorion” present a anique phenomenon.
As segmentation begins it sinks into vthe ovarian tube. But whc'n
the blastoderm has beeri es.ablished we find an outward movement again
__but this time the cmbryo proper is passed oul of the chorion and it is the
partially emipty shell that 1is ppshcd ()u.th\rd's. Inside this shell ~are the
extra cmbryonic cell layers which soon give rise to a feeding mechani-sn?.
When we recollect that this structure itself, quitc likely, represents the folli-
cular cells and that it takes up an importan: role in .the subsequent devclup-
mes: of the embryo,  we  ay conclude that this represenis a “corfpus

Luteum.”

Study of sections of the corpus  lu’eum shows that it cousists of two

yegions:
i. the chorion or the follicular shell which gives rtise to the feeding
mechanism; and
2. the uterine wall around i, which has developed into a thick glan-

dular structure, The latter may correspond functionally to the
typical corpus lutewm inhibiting growth of new .embryos. When
a female with well developed embryos is cxamined one comes
across a few zygotes and well developed blastoderms held in
arrested development, which may be by the inhibitory action of
the corpus luteum,,

In the development of E;.'scorpz.'us, Laurie has described. a corpus Iu[guz‘“
formed as the zygotc leaves the follicle and enters the ovarian tube, bug this
has nothing to do with the nu'rition of the embryo and is believed to be
only inhibiting formation of new embryos.

ison of this feeding mechanism with what is already known in
would be of interest, In the Scorpion‘da, Heterometris

O pisthophthalnus, Iomachus, Ischnurus and Opistho
yonic feeding mechanisms of the same fundamental pat-

Compar
the scorpionidn
Pandinus, Hormurus;
centrus have all embr

- 1 This (luéstion is being .(ealﬂwith in another paj er on the breeding biology of Lychas.
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tern consisting of a secreting tubule which s fitted d'rectly inig the mouth of
the C"lbr)"’_fb"“le fCCd"f‘g "Wd‘f”‘“m, as I have termed it elsewhere—with of
course generic and specific variations, Attempts have been made to homologise
this with the “umbilical cord” but this struciure merely opening into “he mo%th
of the Lm.l)qo without any organic connection cannot be said to have even
a superficial resemblance to the umbilical cord.”

But when we consider the feeding mechanism of Lychas the position is
different.  Here Is a feeding device  that is not only conuecied with 'ich :idb
- e - . . ari 3 q - ( ‘ ‘ ‘ 1 )
gul but has agtually arisen as a par: of it and supplies nourishment direct;
the analogy with the yolksac will be obvious, Of course there is no oes
. . . . o 1 N s i
ton of any parallel be:ween nutrition through  blood capillaries that S,gf’-*
in the higher vertebrates and the stmple mechanisin here whér**b m‘:]tiitﬁ'te

. - S : ) N ‘
material Is secreted and passed drectly in‘o the midgut.  But chvin r ot Wf‘
details the ncarest comparison we can make of (his s st is 1o

s th ‘ $ strange mechanism is to
the yolksac of some of the lower vertebrates,

However, it may be pointed out that ihe yolksac in v
is attached on the ven'ral side of the embryo; herc it is
. . . R > : A
This is only what can be expected if we hegy
rast in the organisation of the vertebrate

cricbra‘e embryos
. . on the dorsal side.
m mind the fundamental con-
and invertebrate body.

Again, turning (o the comparison of the feeding mechanisms in
scorpions it may be noticed that whercas in the scorpionida fecd; : ln) thle
nisins arc usual, their eggs being deficient in yolk, in Buthida ‘ng mcc.;;.
a feeding mechanism s known, with the exéep ion of ; n;m(? wztlx
Buhids huve heavily yolked eggs; but Lychas is poor .l'n olk /‘\yc ““}-1 All
Buthid develops a feeding mechanism it hag nothing to dZ wi'tl ll? w’en 1
pattern in Scorpionida but is in a differen: pa tern of its OWn!] e general

It may also be noticed that in the Scorpionida the feeding m hani
is developed during fer:ilisation; hut in Lychas the mechanism igfo coranism
after the completion of segmentation and the embryo i dévelos drmﬁ:d on}y
tinct ccioderm, endoderm and gut. ped with dis-

And lastly in the fate of the feeding mechanism also, there is a siro
contrast to what happens in the Scorpionida, In the latter grou ;vhl:g
parturition has taken place, the feeding mechanism relcased from thepmcu“;1
of the young still hangs on a: the end of the empty diverticula which af;
gradually absorbed later. This permits two or three successive generations
being represented by vestiges of the feeding mechanism in varioqu rad onz
degeneration. 'This is possible however, since the feeding tubes a~rcg t e§h0
only to the diver:icula and not directly to the ovarian tube (M-\'h autached
1956. and 1959), In Lychas, however, the feeding mechanism is dir‘eét]ew, 1948,
ovarian tube and its presence all along in series on the ov{rian t g on the
s;elr:ously tamper .w.ith the development of the next brood % it isu neecyevs(:uld

o ”» RACSIEE ar
that at parturition these “appendages” are got rid of from the ovariag

.-
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sube; and we find that they are actually separated off and left in the body
cavity,
Summary

It is generally regarded that in Scorpions the Buthidae have hcavily
yolked eggs, so that therc is no nced of a secondary feeding mechansm for
their growing embryos whercas in “he other families, where yolk is insufficient
for the full development of the embryo, different types of secondary nutri-
tional methods are present. In this paper, however, a queer feeding mecna-
nism is deseribed as seen in Lychas ivicarinalus, a typical Buthid Scorpion.
The cgg being deficient in yolk, the embryos after the early stages of deve-
lopment are nourished by this mechanism, The mechanism itself is deve-
loped out of the empty cgg shell corresponding (o a Corpus luteum. Cells
of the extraembryonal luyers of the devcl(inng embryo are retained inside
this egg shell, and it develops in o a food elaborating organ. It is connec.ed
with the gut of the embryo on its dorsal side and nourishment is passed
directly into the latter. The early stages of development of the embryo and
feedng mechanisin are traced to show how the direct connection of the
mechanism with the gu' of the cwbryo is established, A comparison is made
with the feeding devices a'ready well known in the other Scorpions. At par-
turition the feeding  mechanism is  cast off into the body cavity of the
mother to be gradually absorbed.  So no trace of this is left on the ovarian

tubes themselves.
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Introduction

Our present knowledge of the eggs and early development of the eels
in the Indian Seas is very meagre. The accounts available are largely restrict-
ed to a description of the different types of leptocephali, collecteq from the
plankton, both from the west and the east coas's of India. Among these may
be mentioned the publications of Gopinath (1949), Nair (1952) Jones and

Pantulu (1954, 1955).

The first record of the eggs of the eel from Indian waters seems to be
that by Aiyar, Unny and Varkey (1944). Nair and Bhimachar (1950) des-
cribed three types of eggs and two types of eel larvae from the plakton
collected from the Gulf of Mannar, but the authors could not establish the
identity of either the eggs or larvae. From the available description it would
appear that eggs I and II where the oil globule is absent and the oesophageal
pouch poorly developed may be Muraenid eggs while the third type may be
that of an Ophichthyid. The Larva I and Larva II resemble the three and
four days old Muraenid and Ophichthyid larvae respectively described by us.
But the number of preanal myo:omes is more in both the larvae described by
them. Bapat (1955) collected a few Muraenid eggs from the Gulf of Mannar
and Palk Bay. The measurements of the eggs are not given but from the
general appearance of the embryo and the number of preanal myotomes of
the larvae, they correspond to Stage V of the Muraenid embryo described
in the present paper.

D‘elsman (1933) gave an account of seven kinds of eel eggs and their
hatchlings from the Java Sea. While one had no oil globule the others
showed a varying number of oil globules ranging from one tq several, Two

1
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of the larvae that hatched from cggs having a single
assigned by Delsman to the Ophichihyid group. He suggested that th 5
with numcrous oil globules probably belonged to the eel Venefica - e eggs
The identity of the other eggs and larvae could no: be estublishedpmc”i‘m'
characters of the Ophichtiiyid eggs and larvae described in this artic.l e
with those described by Delsman in many characters such as size pres:nigrzef

o'l globule, seriul arrangement of pigment spots and th
’ e number
myotomes. of preanal

oil globule were

Material and Methods

The eggs were collected from the tow-net plank:ion s
. s ¢ amples at a
1o {athom line off Lawson's Bay, P bout the

A single Muraenid egg was obtained on 1gth Februar .
more on 23rd March 1960. One Ophichthyic? egg was zO;IEZ?Cdangnscv?}r:
January 1960 and another three on 23rd March 1960, It is interestin 2;11L ‘
as many as 7 Muracnid and g Ophichhyid eggs were collected from thg nat
sample of plankton which contained in addition a few clupeoid e e same
swarms of Salpids. 8gs and

The live eggs were washed in clean sea water and kept in large gla
troughs containing filtered sea water. Wha'man 42 filter paper was usedg fss
filtering the water which was changed three or four times a day. The abo r
precaution helped to keep down the growth of ciliates. The frequem st;’:
ring with a glass rod helped in the proper aeration of water and to revent
the eggs and larvae from settling at the bottom, P

The larvae failed to feed on living microplanktonic organi
. ) S
as powdered egg yolk and ultimately died due to starvation. amoms s well

The single Muraenid and the Ophichthyid egg obtained in i
kept for hatching in a ‘emperature controlled room at 23°C. W%?lg w:;]r?
Ophichthyid egg hatched in 72 hours the Muraenid egg failed to hatc}f é
after 6 days and ultima‘ely died. The eggs of both kinds collecteq in Meven
1960 were reared at room temperature which was about 26°C Th arcb
chthyid eggs hatched out afier $6 hours and the Muraeniq egés in ;lod}:)il;l-
: 2 S.

It is interesting to observe that even a §°C. rise in tem
hatching time by half, of the Ophichthyid egg. perature reduced the

Early Development of Muraena sp,

Stage 1 (g hours) Fig, 1:

The eggs collected on 23-3-1960 were presumabl
hours of the morning and when they were observeq
day the blastodermic cells had covered about 3 thiy
)'olk. The age of this stage may tentatively

Y spawned in the
at 10 a.m, on the
d of the s
be ﬁxed at 3 h0u

early
same
urface of the
1. The eggs
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Fig 1-11

Fig,
Fig.
Fig,
Fig.
Fig.

Early development of Muraena sp,:

Stage 1 (3 hours) of Muraenid egg.

Stage 11 (6 hours) of Muraenid egg.

Stage 111 (I0 hours) of Muraenid egg.

Stage IV (30 hours) of Muraenid egg.

Stage V (6o hours) of Muraenid egg. o .
(Segmentation of yolk is not shown 1n Fig. 3, 4 and 5.

[ N
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are large measuring 3.25 to 3.6 mm. in diameter. The vyolk j

segmented and measures 2.0 mm. in diameter. An oil glzbulels' clearly

There are no chromatophores,  The perivitelline space is very 1ars absent,
ge.

Stage II (6 hours) Fig. 2:

In another three hours the blastodermic cell
h
fqurth of the yolk. The embryo is in the form Sof zvfono\;fr%r.own t'hree
yvxth t‘he anterior end slightly bulged and the posterior end gr:dmill midge
ing with the blastoporal region, where the yolk appears agga lalrl;e[y Imerg-
‘ plug.

Stage 111 (yo hours) Fig. §:

. At [.hIS stage the gastrulation is compleie with th

just closing. The embryo has grown longer with six com f‘ blasmpom
mesodermal somites, The eyes are not yet formed. In piecely formed
eggs the blastopore was siill very large at this stage. one of the soven

Stage IV (g0 hours) Fig. 4:

In about g0 hours, the embryo occupies ne: ¢ irc
the yolk. T he eyes are completeyly fornfed wiet‘;lrl)tlh:d}in[s};z (;:Ltumferf{nce ot
is yet developed. The auditory vesicles are also formed but the O?Ol_plgmem
not appeared. The number of myotomes has increased to 48 w0 l}lls have
oesophageal pouch so characteristic of the eel embryo is de ‘il. The qval
1tlhe auditory vesicles between the embryo and the ydlk Thev p(:)Il)lectlll li):hmd
owever, as pronounced as that of t i i ' not,
yolk is sl f)arge. he Ophichthyid embryo. The segmented

Stage V (60 hours) Fig. 5:

In about sixty hours the embryo has gr

curpference of the yolk, 'The eggs );t thiss gt:g:’nsz?xrﬁrt :lrtlldostb t’he entire cir-
owing to the absorbtion of most of the yolk the specific 1e' 0t
jess than ’that of sea water. The posterior part of thé alig;ldw}y

tends behind the yolk. The embryo is ringlike the coﬂirf“‘j‘;y. Can.al eX-
plane' and the yqlk appears as a crescent. Two otoliths m kg €ing in one
ance in each auditory vesicle. The oesophageal pOuchs . ake their appear-
between the y(_)lk and the embryo, In front of the oe Ppears compressed
tubular heart is formed which beats about 150 times 3 mi:lolﬁhageal pouch a

€,

tom perhaps
of which i

Stage VI (96 hours) Fig. 6:

In about 4 days the embryo has assu
le_irva. The yolk is completely absorbed. "}‘nheg (;ihs;oﬂst}ilape o & ypical fis
side thff egg is quite characteristic in that it 1;5-5 on of the‘ larva in.
l.nke a glrdl.e, The larva makes frequent j\erking move coled in 4 plane
its orientation from time to time, No chromatophore ents and Changes
mouth and anus are not yet visible although the’al's aTe present, The
pletely formed. The rate of the heart beat has ontary canal ig

8 N 1 com-
times per minute. ficreased from 140 ¢

0 175

-

12

Explanation of Plates

PLATE 11

Median sagittal scction of the pituitary of Mystus showing
the arrangement of the pars glandularis and pars nervosa.

I
(o1

January X

Photograph showing the disintegration of the immigrant
basophils of the ubergansteil in the pars ncrvosa, ... January

Photograph showing the migration of the chromophils from

the ubergangsteil into pars nervosa, ... January X 5o

Photograph showing the ecilular components of the uber-
gangsteil, . Janunary X 400
Photograph showing a droplet of colloid-like matter in

the pars nervosa. ... January X 500

Photograph showing heavily and sparsely granulated baso-

phils of the ubergangsteil . May X oo

& 8. Photographs of the basophils inside the blood sinuscs

... January X 760 &

in the pars intcrmedia,
X 720

Pho'ograph of a secrctory basophil showing liquefied cyto-

plasmic content, A vacuole and a part of the granular cy-

toplasm may also be seen. ... January X 1200
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Newly hatched larva (Fig. 74 and 7B),

The eggs began hatching in the evening, at 7 p.m. on the fourth day
and all the seven hatched out by g pm. The hatchlings remained curved
for some time and became straight very soon, They were sluggish in the
beginning but became very active after a time. The newly hatched larva
measured .5 mm. in length. The head is conical and the mouth open, The
rudiments of teeth on the jaws are seen as small elevations. The aliment-
ary canal is a straight tube without any chromatophores or swellings, It
extends as far as the pgth myotome but does not open to the exterior. Very
close to the posterior end of the alimentary canal is a very small urinary
vesicle below the 62nd myotome. The eyes are transparent without any
pigmentation. The dorsal finfold is very narrow and the caudal finfold is
very broad and round. The rudiments of the pectoral fins are formed just
below and behind the auditory vesicles, After swimming for some time the
larvae were observed to sink to the bottom and rest on one side of the body.

One day old larva (Figs. 84 and 8B):

The larvae were found to beactively swimming with a characieristic wrig-
gling movement like that of a snake. The anterior portion of the alimen-
tary canal has become very narrow with a bulging at itsend. The eyes have
become brown. The two jaws have also grown forwards with the upper jaw
longer than the lower. The former is produced into a beak-like structure.
The rudiments of the teeth have become more prominent. The anus has
shifted posteriorly from the pgth to the 63rd myotome,

Two days old larva:

At this stage the two jaws have grown still longer. There are four well
defined peg-like teeth in each half of the jaw. The anterior teeth are longer
than the posterior ones. The eyes have becoms black. The alimentary canal
has further extended from the 63rd to the 66th myotome where it opens to
the exterior by the anus. The larvae were found in a coiled position like
the letter ‘C’ at the bottom and were moving the tail gently.

Three days old larva:

At this stage the jaws are completely formed and the teeth have become
needle-like structures. It was observed that the larvae kept their mouth con-
tinuously open after the complete formation of the jaws and the teeth.
Colourless blood corpuscles are seen circulating in the blood vessels below
the notochord. Two of the seven larvae died on the third day.

Four days old larvae:

Some of the larvae actively swimming, two of them were reduced in
length probably due to starvation. There were no important changes at this
stage. Three larvae died on the fifth day.

Six days old larva (Figs. 114 and 11B):

Only two larvae were alive on the sixth day. The anterior portion of
the body has become more linear than the posterior. There is a golden
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1A

Fig,
Fig,
Fig.
kig.
Fig.

Fig,

6. Stage VI (g6 hours) of Muraenid egg,

7A and 7B. Newly hatched larva of Muracna 8.
8A and 8B, One day old larva of Muraeng 8D,
94 and 9B. Two days old larva of Muraeng sp.
104 and 10B There days old larva of Muracng 5D,
11A and 1B, Six days old larva of Muraeng 8p.

I2v NO. i

‘95
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yellow pigment round the eye. There is no further shifting of the anus from
the 66:h myotome. Towards the end of the 6th day these larvae showed
signs of death. The body appeared shrunk and the il curved. A number
of ciliates were also observed attacking them and they were fixed in formalin,

Early Development of Ophichthys sp.

All the threc eggs, obtained on 23rd March 1960 were already in an ad-
vanced stage of development (Stage I, Fig. 12). They might have been spawn-
ed in the early hours of the previous night and the ¢ggs may represent a
developmen: of about 15 hours,

These three eggs were smaller than the Muraenid eggs and measured
2.4 mm. 2.5 mm, and 2.7 mm, respectively in diameter. The yolk is frothy
and segmented, It measured 1.8 mm, in diameter. An yellow oil globule
of 0.4 mm. in diameier was present opposite to the embryo in the yolk. The
perivitelline space is very large. All the three eggs were at the same stage of
development. The embryo was completely formed with well developed eyes.

Stage 11 (24 hours old, Fig. 13):

The embryo has grown considerably in size and lies coiled irregularly
inside the egg. Most of the yolk is absorbed. The yolk retains its oval shape
until its complete absorption unlike the crescentic yolk in Muraenid eggs at
the same stage of development, The oesophageal pouch, is well developed.
A tubular, {functional heart is present  with a large pericardial space. The
auditory vesicles with the two otoliths are fully formed. The eyes are still
transparent. The embryo made occasional twitching movements with its tail.

Stage III (38 hours old, Fig. 14):

At this stage the tail of the embryo is coiled on itself. The body has
iaken the form of the typical leptocephalus of the eels, The yolk is d'minished
in size. The round ol globe has become oval and small. The alimentary
canal takes its origin behind the oil globule. A few stellate melanophores
are present in the posterior part of the body and ar the tip of the tail.

Newly hatched larva (Figs. 154 and 15B):

All the g eggs bad hatched out between 7 and 8 p.m. on the second day.
The larvae remained in the curved position immediately after hatching but
became straight after a few minutes. The larva measured 10 mm. in length,
The eyes have no: developed any pigment. The tail is pointed unlike that
of the Muraenid larva, The pectoral fins are not developed. The alimen-
tary canal appears swollen at intervals and at each swelling a group of pig
ment spots is found. These two characiers are characteristic of the Qphich-
thyid larva which are not present in the Muraenid larva. The alimentary
canal ends at the 75th myotome while in Muraenid hatchling it ends at p9th
mmyotome. There are 36 clearly differentiated postanal myotomes.

One day old larva (Figs. 164 and 16B):

At this stage the mouth is formed. The two jaws have developed small
protuberances which are the rudiments of the future teeth. The eyes have
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developed a few dendritic pigment cells. Some yolk is drawn into the ali-
mentary canal and the rest is distributed along the alimen:ary canal in the
form of small hemlspherzcal bodies. The alimentary canal does not open to

the exterior. The pigment spots on the alimentary cana] have become
branched.

Two days old larva:

The jaws anq the teeth .have grown larger and the alimentary canal
opens to the exterior. There is no other marked change. One of the larvae
died on the second day.

Three days old larva (Figs. 174 and 17B):

The larva hasincretsed in  size and measures 12 mm. in length. The
hemispherical yolk bodies of the alimentary canal are completely absorbed
The mouth and jaws are well developed. The teeth have assumed the fomi
of sligh:ly curved needles. Thereare four teeth in each half of the jaw. The
anterior tecth are longer than the pos‘erior ones in both the jaws, The eyes
have become completely black. They were found lying at the ,bot:_om on
one side after swimming for some time. The two pectoral fins have deve.

loped. ‘The larvae were found dead on the fourth day.

The differences in the characters of the Muraenid and Ophichthyid deve-
lopment arc tabulated below:

Muraena sp.

1. Spawning probably in the early

hours of the morning

Ophichthys sp.

Spawning probably in the early
Liours of the night.

2, Diameter of the egg 8.25 to
3.6 mm. Diameter of the eggs 2.4 mm. to 2.7 mm,
3. Yolk assumes crescentic shape
during development Yolk retains oval shape
4. Oil globule is absent ... Yellow oil globule is present
5. The embryo lies coiled in the The embryo lies coiled more or less
form of a ring irregularly.
6. Oesophageal pouch is small Oesophageal pouch is very pronounced.
7. Chromatophores developed even No chromatophore either in the egg ot
before hatching . in the hatchling.
8. Yolk is completely absorbed in Yolk and oil globule are not completely
" the hatchling. . absorbed in hatchling.
9, The alimentary canal has neither Alimentary canal has swellings with
gwellings nor chromatophores. chromatophores.
10. Alimentary canal ends at 59th Alimentary canal ends at 75th myotome
myotome in the hatchling. in the hatchling.
11. The head is conical in hatchling. Head is blunt.
12. The tail of hatchling is blunt. Tail is pointed.

T ——
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Fig. 12-v7, Early development of Ophichthvs sp.:

Fig. 12. Stage I (15 hours) of Ophichthyid egg.
Fig. 13. Stage 1I (24 hours) of Ophichthyid cgg.

Fig. 14, Stage L1 (38 hours) of Ophichihyid egg.

Fig. 13A and 15B, Newly hatched larva of Ophichthys sp,
Fig. 16A and 16B. Onc day old larva of Ophichthys sp.
Fig, 17A and 17B. Threc days old larva of Ophichthys sp.

5

Summary

1. A detailed account of the eggs and carly development of a few
Muraenid and Ophichthyid eggs is given,

2. The Muraenid eggs take about 96 hours to hatch. The eggs of the
Ophichthyid were already in an advanced s:age of development and as such
it was not possible to fix the exact time required for its hatching.

3. The ha:chlings of Muraenid take about 3 days to develope the typi-
cal preleptocephaline characters such as the development of jaws, teeth and
the pigmentation of the eyes, ‘

15
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AC: Alimentary canal; AN: Anus; AV: Auditory vesicle; BC: Blastodermic cells;
BP: Blastopore; CH: Chromatophores; EM: Embryo; HT: Heart; LJ: Lower Jaw; MS:
Mesodermal somites MT: Mouth; OG: Oil globule; OP: oesophageal pouch; OT: Otoliths;
PF: Pectoral fin; PS: Pericardial space; RT: Rudiments of teeth; UJ: Uppcr jaw: Uv:
Urinary vesicle; YP: Yolk plug; Y: Yolk, :
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Introduction

Nomenclature is the language of Zoology and the rules of nomenclaiure
are its grammar. We cannot speak of objects if they do not have names. To
be a useful tool it must be widespread and the same words must have the
same meaning to everyone. Universality and stability are the principal
objects of any nomenclature. In zoological research, notably in systematics,
there are two classes of name changes: (1) changes necessitated by scientific
progress and (2) changes dicta'ed by rules of nomenclature, such as the Law
of Priority.

Strict application of the Law of Priority is not much liked by somec
zoologists, particularly the non-systematists, 'The only alternative to Law ol
Priority is the Principle of Continuity, but in this case the objectiviiy and
stability which are so essential for any nomenclature are lost. Every law is
a living law, which affects the surrounding situation and in turn is affected
by it. It is no argument that old and forgotten names should not be re-
introduced as a substitute name again, if otherwise they conform to the Rules,
Every name when first proposed remains  obscure, and only with persistent
usage becomes common. The earlier preoccupied or invalid name gradually
fades from current literature and the substitute name gains currency with
usage. Failure to use the proper names for taxa results in confusion and
sometimes even wrong identifications.

Such confusion in respect to certain common fish generic names exists
among Indian fishery workers due to non-conformity to the various rules of
nomenclature by ichthyologists. The ordinary fishery worker, particularly
the field staff, not aware of the various rules and provisions of Zoological
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Nomenclature and of Systematics in general is oftentimes 00 perplexed to de-
cide which name to use.  The present ariicle deals with certain generic
names 9f some common fishes of Indian waters which are used almost daily
In various reports, catch statistics and landing returns. With consistent

usage of these proper generic names, it is hoped, greater accuracy and uni-
formity would result.

THE COMMON GENERIC NAMES

Ophicephalus or Channa

.Th.c_ snake-headed fishes are conspicuous in the Indian fishery by the'r
availability throughout the year in most areas. There are several species,
but the designation murrel is applied usually to marulius and siriatus only.

In the Punjab, Madhya Pradesh and Andhra Pradesh, murrcls are considered
as excellent table fish.

‘The name Ophicephalus was proposed by Bloch in 1797 and the name
Channa by Scopoli in 1777.  Each of these names was proposed independent-
ly. For a number of years Scopoli's generic namcs were considered unava'l-
able fqr Nomenclatural purposes, but by a recent ruling of the International
Commission on Zoological Nomenclature (opinions and declaraticn; of the
International Commission g (23), p. 309, 1955-, Scopoli’s names are acceptable
and valid. Channa Scopoli being an earlier valid available name, it should

replace Ophicephalaus. The proper generic name for these fishes is therefore
Channa.

Macrones or Mystus

These bagrid catfishes are of routine occurrence in any fishery. Their

abundance and low price value are mainly responsible for their demand and
consumption.

Originally called Macrones, these fishes for a few years were also described
under Aorta. The name Mystus which is of Scopol' (1777) is the proper
generic name to be used. Details are published elsewhere (Jayaram, 1g5g,
1960), but suffice to point out thar the main reason for the change i5 th»
same as applied to Ophicephalus or Channa.

Callichrous or Ompok

Considered as one of the predatory fishes in nursery ponds, these are of
wide distribution in Indian waters. The common species is bimacula/us

The generic name Callichrous was proposed by Ham'l‘'on in 1829 with
Callichrous pabda Hamilton as the type-species. Ompok was established by
Lacepede in 1803 with Ompok siluroides Lacepede as the type-species c
pabda has been synonymized with O. siluroides. S

Lacepede’s diagnosis of Ompok is zoologically poor, but o‘herwise con
forming to the provisions of the Rules of Nomenclature,

genus is the one Whereas Lacepede’s

proposed earlier and nomenclaturally valid, there is no
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justification in using Callichrous which is a later name, Tl}e confusion arose
because Bleeker (1862, p. 85) assuming 0mj;({k to.bc a muulut?d form of th?
Malay name Limpok substituted Callichrous in its place, which action was
subsequently followed by most ichthyologists.

The generic name Ompok Lacepede therefore unquestionably supplants
Callichrous and is the proper one to be used.

Saccobranchus or Heteropneustes

These air-breathing fishes constitute an important part in the live-fish
trade and are much sought after in many parts, They inhabit ponds, dix-
ches, swamps and marshes and also muddy rivers.

The genus Saccobranchus was proposed (November, 1840) by Cuvier and
Valenciennes with Silurus singio Ham'lton as the type-species. Heleropucusles
was also proposed in the same year 1840, but 2 few months earlxer'than
Cuvicr and Valenciennes' paper. The type-species of Heteropn€ustes, Silurus
fossilis Bloch is a synonym of Silurus singio. Inasmuch as Heteropneusies
was established earlier, which fact Muller himself (1841) poin:ed out, Sagcco-
branchus published a few months later has to fall as a subjective synonym
as per provisions of the Law of Priority.

The proper generic name for these fishes is Heleropneustes.

Rhyncobdella or Macrognathus

Common in brackish waters within tidal influence in the deltas of Indian,
Burmese and Sind rivers, these fishes are frequently obtained when fishing
for other species of greater importance.

Rhyncobdella was established by Bloch (1801) with R. orientalis Bloch
as the type-species, which is however a synonym of Ophidium aculeatum
Bloch (1787). Macrognaihus was proposcd in 1800, but included a hetero-
geneous assemblage of species, Cuvier and Valenciennes (1831) restricied
Macrognathus to M. aculcatus which in turn is synonymous with R, orientalis
= R. aculeatum. According to the Law of Priority, Macrognathus Lacepede
being earlier replaces Rhyncobdella Bleeker.

Macrognathus is the proper name to be used for these fishes,

Trichogaster or Colisa

Characterised by their long pectoral filaments, these small fishes are of

some importance in that they occur not infrequently along with other mis-
cellaneous fishes,

Trichogaster was proposed by Bloch in 1801. Cuvier and Valencienncs
in 1831 indicated Labrus trichopterus Pallas as the type-species of Trichogast-
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er. Colz.fa was proposed by Cuvier and Valenciennes in the same year (18

with Colisa fasciata Bloch as the type-species. Thus it will be seenybo:h(lthil)
genera were  proposed  with different type-species which are separate val's?
species not synonymous with each other. The name Colisa shotIJ)ld b 121
r')nl'y to indicate similar fishes represented by Colisa fasciatal and th * pam
r rzchogas.t,e.f to indicate fishes represented by Trichogasier trichont . nanlllc
three species: chuna, fasciatus and lalius and the Burm-c.ise lab‘ios il ol

bear the proper generic name Colisa, us should only

Summary

The following are the correct generic names that are to be used:—
Channa instead of Ophicephalus.
Mystus instead of Macrones, Aoria.
Ompok instead of Callichroys,
Hetropneustes instead of Saccobranchys.
Macrognathus instead of Rhyncobdellq,
Colisa instead of Trichogaster,
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I. On a new species of Heliodiaptomus Brehm
(Calanoida : Diaptomidae) from Orissa*
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Introduction

The genus Heliodiaptomus was created by Brehm in 1953 and five species
of this genus are now known from India. In the course of a study of fresh-
water copepods from fish ponds several specimens of an unusually large-sized
Heliodiaptomus were encountered. On a closer examination, these specimens
appeared to be undescribed and are therefore assigned to new species which
is described below in detail,

Heliodiaptomus alikunhit sp. nov.
Female: Toal length 2.50 — 2.64 mm,

Body: The robust, well built body tapers anteriorly to a point. The
last thoracic segment is symmetrical with the postero-lateral corners produced
into short subacute spines (Fig. 1).  Cephalothorax is .20 times longer than
the abdomen including furcal rami. ~Abdomen is 2-segmented and the geni-
tal segment is devoid of lateral spines (Fig. 2). Relative lengths of the abdo-
minal segments are as follows: —

Segs, —1 —2 Furca
60 22 18

Appendages: Antennule is short and reaches upto the posterior end of
the second abdominal segment (Fig. 3).

=100

The coxa of antenna has two setae at its distal external angle. The
first segment of endopod is provided with one seta on its distal outer margin

*Published with the permission of the Chief Research Officer, Central Inland Fisheries
Research Station, Barrackpore,
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Text Figs, 1 to 7 Heliodiaptomus alikunhii, Female,
1. Dorsal view, appendages not sh.ox.\'n. 2. Abdominal segments angd
3. Antennule. . Antenna 5, Maxn!hpcglc. 6. Sccond pair of \‘wimming‘
left leg is <hown), 7. Fifth paiv of swimming legs.
Abbreviations :

BS. Basis; Cx. Coxa; En. Endopod; En. 1-5 Five segments  of ¢ . ]
Ex 1 ‘Ex. 2 and Ex, g First, Second and third segments of ethI;lo(iﬁpog).( Ex, Exopod;

caudal fyrci
¢egs (only the

segments of exopod; LP. lappet.like process, Pc, Pre-coxa; Syp. sympod. 1-7.  Seven
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(Fig. 4), while the terminal segment has 6-7 and 8-9 setae on its outer and
inner edges respectively. The first six segments of the exopod have one seta
each and the scventh has one seta at the base and three at its distal exire-
mity,

Mandibles, maxillules and maxillac are similar in structure to those of
Diaptomus castor (Gurney 1931).

Maxillipede is not very strong. Its first two basal segments have two
sctae cach. Tip of the third basal segment is produced into a rounded pro-
minence and bears three setae (Fig. 5). On the five segmented endopod, the
first four segments carry two setae each, while fifth segment has two basal
setae onc on either side and five terminal setae,

The first four pairs of swimming legs have no seta or spine on the coxa.
Segments 1 and 2 of exopod have each an inner spine and an outer lappet
like structure fringed with small bristles. Segment g has six to seven setae
at the tip and a lappet as in other segments (Fig. 6). Segments 1 and 2 of
endopod are provided with a single outer spine each, whereas segment g has
eight apical setae, -

Fifth leg is stout. Precoxa is devoid of any spine. Coxa has a sensory
spine (Fig. 7). First segment of exopod is almost as long as broad, and bears
a short seta on its outer antero-lateral corner; the second or sinauate claw is
fringed with long bristles on either side, while the third segment is distinct
and small having an inner longer and an outer shorter setae.  Endopod
is long, reaching upto the distal end of the first segment of the exopod.

Male: Total length 2.04 — 2.32 mm.

Body: The body is similar to that of the female with the last thoracic
segment symmetrical. Cephalothorax is 1.89 times longer than the abdomen
including furcal rami (Fig. 8). Abdomen is five segmented. The first abdo-
minal segment is devoid of any latera]l spine. Relative lengths of the various
abdominal segments are as follows: —

Segs. —1 —2 —3 —4 —5 Furca

Tl w18 20 9 5~ 00

Appendages: Prehensile antennule consists of 25 segments. Segmenis 13
and 14 have each a stout process and a seta, segments 16 and 17 have each a
spine a distal seta, and segment 22 a plumose spine and a distal short seta.
The hyaline process on segment 23 extends beyond the distal end of seg-
ment 24 (Fig. 10).

In the fifth pair of legs, the left leg is shorter reaching only half way
to the tip of the right one. Endopod of the left leg is short, reaching upto

16
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the disal end of the first segment of the exopod. In the left leg, the terminal
joint of the exopodite has a chela ]ike shape, owing to the long spine borne
by it, opposing itself to the much Produced and serrated joint itself (Fig. 11),
Coxa of the right leg is produced into g small projection in the upper half
of that segment on its inner margin. First segment of the right exopod is
produced into a conical projection on its inner angle. Second segment of the
exopod has a lateral spine inserted in the distal half of the segment, while the
third segment or claw is sickle-shaped. Right endopod is short reach’ng upto
the distal end of the first segment of the exopod.
Taxonomic Remarks: The genus Heliodiaptomus Brehm at pre-
sent is  known by five species  in  India described from time to
time by Gurney (1916), Sewell (1924, 1934) and Brehm (1gs0, 1953).  The
five species are H, elegans Kiefer, H. pulcher Gurney, H, widuyg Gurney, H.
contortus Gurney and H. cinctus Gurney. The present species largely re-
sembles H. viduus in its large size and well built robust body and the pre-
sence of a spine ar distal end of the left fifth leg of the male, but differs
from the latter in the absence of lateral spi
the female.  The endopodite of the right

segment of the female are features in which
sent form.

These differences appear sufficient to separate the present  form
as a new species for which the name H.  alikunhi is proposed. The accom-

panying table gives some of the major differences between H. alikunhii and
H. viduus.

Major differences between H. alikunhi 8p. nov, and H. viduus Gurney

H. alikunhii sp. nov. H. viduus Gurney,

T e . e

————

1. Endopod of the right fifth leg of
the male does not reach beyond the
distal end of first sement of

Endopod reaches upto the middle of the
exopod.

second segment of exopod,

Second segment of exopod hag 6-8
teeth on the inner margin only. (In
a few of the 8pecimens a gimilar
number of teeth are present on the
outer margin also of the right leg,)

2. Second segment of exopod of the
fifth leg of the female has numerous
long bristles on both outer and
inner margins,
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500 4

] iodi ikunhii, Male,

Text Figs, 8 to 11 Heliodiaptomus ali , .
Dorsal viewexappindagcs not shown 9. Abdominal segments and caudal furci.

10 Si’reh:r:silc antennule. 11. Fifth pair of swimming legs,

. Abbreviations :
H Hyaline process; Lt, 1. Left leg, Rt, 1, Right leg; other abbreviations are the
Y- P s
same as in figs. 1 to 7,
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Major diffrences between H. alikunhi sp. nov, and H. viduus Gurney—(Contd )

H. alikunhii sp. nov. H. viduus Gurney

3. Exopodite segments of the first four
pairs of swimming legs have lappet
like structure on the antero-lateral

"Exopodite segments h i
: a
o s p g ve outer spineg

on the antero-lateral marging,

4. Antennule in the case of female
reaches upto the pogterior end of Antennule reacl i
the second abdominal gegment. the furcal ramli(.35 pevond the tip of

5. Geuital segment is devoid of lateral

spines. i i
pines Genital segment with lateral spines.

Ecological Notes: —This species was encountered only in a few of the
('Qllectlolns, mad.e from nursery ponds at Lingipur Fish Farm in Puri Dist-
rict, OrlS_Sil during July and August 1956. They were unusually large forms
hf‘“”“% P’nk bOdY colour, The collections made during the two months con-
sis'ed of '2111 developmental stages and several females with 16-21 cggsin a
sac.  This may suggest the breeding of the species during those two months.
T'he CO]IGCFIOHS made from the same farm during the other months of that
year cqntu!ned only stray specimens of the species. During July-August the
water in the ponds was turbid having a pH range of 7.5-7.9. There were
no weeds of any type in them., The ponds get dried up in April-May every
year and the bottom was sandy. " In a few of the collections the present

spe.cips was found in association with H. wviduus Gurney and Neodiaptomus
strigilipes Gurney,
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International Termite Symposium

An International Symposium on Termites in the Hum.id. Tropiqs was
held in New Delhi from 4th-12th October, 196o, under the joint auspices of
the Zoological Survey of India and UNESCO. The Symposium was 1nau-
gurated by the Union Minister of Scientific Research and Cultura] Affairs,
Professor Humayun Kabir, and was presided over by Dr. M. L. Roonwal,
Director, Zoological Survey of India, Calcutia,  Dr. S. Pradhan, Professor of
Entomology at the Indian Agricultural Research Institute, New Delhi was
the General Rapporteur. About sixty delegates from nine different countries,
viz, Burma, Ceylon, India, Indonesia, Pakistan, UK, US.A, USSR, and
West Germany, attended,

A total of about forty papers were presented and discussed in the six
Sections, each with its Chairman, thus:—

(1) Systematics and Morphology (Chairman: Prof. A, E. Emerson of
Chicago).

(2) Physiology and Development (Chairman: Dr, J. N. Misra of
Kanpur).

(3) General Biology (Chairman: Dr. W. V. Harris of London).
(4) Ecology (Chairman: Prof. M. S. Ghilarov of Moscow).

(5) Intestinal Cellulose-digesting Symbionts (Chairman:  Dr. J. N.
Misra of Kanpur),

(6) Termite Control and Termite-proof Constructions (Chairman:
Prof. K. Gosswald of Wurzburg).

A Termite Exhibition was also held as a part of the Symposium. Among
the more interesting exhibits were the soldiers which have recently been
discovered in India in the genus Speculitermes (hitherto regarded as devoid of
the soldier caste), nests of the genus 4. picotermes and techniques for breed-
ing fungus-growing termites in the laboratory. A day’s excursion to the
forests of Dehra Dun was also organized,

The Proceedings of the Symposium will be published in full by the
UNESCO.



New Tubuliferan Thysanoptera from India

By T. N. ANANTHAKRISHNAN,

Department of Zoology, Loyola College, Madras.

The present paper is based on a collection of Thysanoptery ki ‘or
warded by Dr. R. N. Mathur, Chief Research Officer, )Ic“oreslt Rrgsczi(r:;ldlilni(;il—
tute, Dehra.Dun,'to whom the author's grateful thanks are due. Two n‘cw
genera,.Palelothrzps and Aeslhesiothrips and two new species.—Bar Lhrips
mathuri and Gigantothrips gardneri, are described. Y

Paxillothrips gen. nov.

Antennfx 8-jointed; head clongae. little produced in front of cyes:
cheeks behind eyes distinctly concave, set with conspicuous spines. MOZLht
cone broadly rounded. Prothorax shorter than head; prothoracic bristles
moderatcly lon.g, pointed. Forefemur and tibia  without teceth, but witl;
conspicuous spines all over; foretarsus with a well developed too;h in both
suxes. Foreangles of mesothorax with a well developed peg-like process in
th.e male, feebly developed in the female, Wings evenly wide, with double
fringes. Tube evenly conical, longer than head.

Genus Type :  Paxillothrips longicauda gen. et. sp. nov.

This genus is most closely related to Dinothrips Bagnall in having the
process at the foreangles of the mesothorax. In Dinothrips the process is
found only in the male and is forked, but in this genus it is present in hoth
the sexes but more conspicuous in the male and is not forked. Plzasmo[.’zrips
Priesner has in some cases a small backwardly direcied tooth, but the shape
of the head and the 6-—8 rigid spines at the foreangles of the prothorax are
characteristic. Tetracanthothrips Bagnall has two digitiform spines at cach
foreangle of the mesothorax, but is different from this genus in every other
respect.

Paxillothrips longicauda gen. et. sp. nov,

Macroplerous female: —Total body length, 5.86-—6.16 mm. G
dark blackish brown. All antenna] joints excei))t joint g da heral colour
yellow except at extreme apex, where it is pale to dark b’ro
tarsus yellowish brown, rest dark,

ark; joint g clear
wn; apex of fore-

Head 700—728 ftlong, 434—448 pt wide across e i
: ss eyes, little produced i
281t long and 2384t wide. Cheeks concave behind eyes pgg2l;lce(wlir(;efr2r1;lci
4}(1)6_420,u wide beyond middle, Cheeks with 5—8 well dcvelo[;ca pointed spincs
the longest below the eyes 84—112¢ long, Eyes large, 196—2104 long 112-;%;6,21’

wide, occupying a third of the head length.  Interocular space a5 wide as
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an eye. Median ocellus from posterior occlli 84 ¢4 apart; posterior ocelli 28 p
in diameter, 140 ¢ apart. A pair of setae on either side of median ocellus,
very conspicuous, 2x2M long. Postoculars one pair, 252-—280 ¢ long, pointed,
placed 84 ¢ from checks and 70 ¢ below eyes. Mouth cone broadly rounded,

294 ¢ long.

Antennal joints with short, thin sense cones; joint three with little rug-
ged margins. Antennal joiuts, leng'h (width) inH: 126 (84); 98 (56); 336 (70
at apex); 280 (63); 224 (56); 182 (42); 126 (35); 112 (21).

Prothorax, shorier than the hcad, g9z2/tlong at middle, 476—p504 # widc
at anterior margin, gio# wide at posterior margin, inclusive of coxae. An-
terior angulars short and pointed, #%op long; epimerals 210—266 4 long;
coxals 154 f¢ long; forefemora go8 # wide at middle, moderately stout, outer
and inner margins and surface with conspicuous spines.  Foretarsus with a
well developed tooth, 112 ¢ long.

Mesothorax at anterior angles with a small protuberance, 28 1t long.
Pterothorax, g52—qgq ¢ wide at anterior margin, inclusive of the projection
and 882 ¢ at middle. Wings well developed, uniformly wide; forewings 2.59
mim. long and with 54—58 accessory setae or double fringes.

Abdomen at base, 1086 ¢ wide, 490 ¢ across segment VIII and go8 ¢
across IX. Setae on IX long and thin, outer so4t long, inner 778 4 long.
Tube 840/ long, about 1.2 times as head, evenly conical, 196 wide at base,
140 # at middle and 84 # wide at apex. Tube setae small, inconspicuous,

1404 long.

Holotype female (measurements in M unless otherwise specified): Total
body leugth, 5.58 mm. Head length 700; width across eyes 420; width below
cyes 392; width at middle, 420; head production, width 238; eyes, length 210
width 210; postocular setae, length 2p52; mouth cone, length 224; wid:h at
base $50; at apex, 238 antennal joints length (width):—126 (84); 98 (56); 336
(70); 280 (63); 224 (56); 182 (42); 126 (35); 112 (21).

Prothorax, length 420; width across anterior margin, 504; width across pos-
terior margin, inclusive of coxa, 882; coxals 126; epimerals z210; forefemur,

width at middle, 294.

Pterothorax, anterior width inslusive of process, 966; abdomen, width at
base, 840; across VIII 518; across IX 308; tube, length 812; width at base,

middle and apex, 182, 154 and 84 4 respectively,

Macropterous male:—Like the female in all aspects, but with well de-
veloped mesothoracic processes.

Total body length: 5.60 mm.
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Fig. 1. Puarillothrips longicanda gen, et sp, nov, head and Prothorax of m

ale ; a—fore
of male ; b-peg-like process of mesothorax ; e-pelta, i a—foreleg

a

Fig, 2. Pawillothrips longicands gen, et, sp, nov,,

head and p
antennal joints 3 & 4; b—antennal joints 5—8 of female, rothorax o female;

Head, b658,u I{;mg, 420(1—-434;1 wide across e o
302 4 at base. ead production, 28 & lon and 2 : W eyes and
long; postoculars 182-210 ¢  long; anteriox ogcell 184 wide Eyes 210
apart and posterior ocelli 112 ¢ apart. Anten

B

us fr.om posterior
nal Joints, length ( .
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p:—126 (84); 98 (54) 322 (63); 238 (70); 210 (56); 168 (56); 126 (42):126
(21).

Prothorax, gioi long at middle, 498 # wide across anterior margin and
080 i wide at base inclusive of coxae. Forefemur 364—q20 ftwide at middle;
foretarsus with a well developed tooth, stouter than in the female, 126 U
long. Mesothorax at foreangles with a well developed process, 140 M long;
pterothroax at anterior margin, 1162—1288 # wide inclusive of the processes.
Abdomen 406 ¢t wide across segment VIII, and 280/ across segment IX.
Tube 400 f long, 1544 wide at base, 126 and 84 f¢ wide at middle and apex
respectively,

Habitat: —Four females and 2 males, in hollow of Bamboo; Ramangulli,
Bombay, 28-1-1949; collection of the forest research Institute, Dehra Dun.
(Holotype in T.N.A. Colls. No, 420).

Aesthesiothrips gen. nov.

Head very' long, parallel sided, without couspicuous setae on warts; eyes
small, oscupying one-fifth the head length; antenna 8-jointed, joint g asym-
metrical shorter than 4; sense cones very long, thin and flagelliform. Pro-
thorax strongly transverse, shorter than half the head length. Forefemora and
tibia without teeth; wings widened beyond middle, anterior margin almost
straight, posterior margin bent upwards to meet the anterior; with double
fringes. Tube more than three times as long as segment IX, longer than
head, not hairy. (Females only).

. éeﬁﬁé“Type © Aesthesiothrips jalrophae gen. et. sp. nov.

The long tube, strongly transverse prothorax and the position of the an-
tero-lateral prothoracic setae close to the anterior margin of the prothorax,
suggest Megalothrips affinities; but the asymmetrical third antennal join:, the
very long sense cones and the lack of a hairy tube separate this genus,

Aesthesiothrips jatrophae gen. et. sp. nov.
Macropterous female: —Total body length, 4.62 mm. General colour

dark blackish brown, except joint § of antenna, pale brown.

Head %424 long, 322 wide across eyes and equally so at middle; paral-
lel sided; cheeks practically smooth except for § or 4 minute setae, not situa-
ted on warts. Eyes 154/ long, occupying oneifths the length of the head,

Mouth cone, broadly rounded. Antennal joint g shorier' than 4, asymmetri-

cal; sense cones long and thin, 1404 long; sense cone formula.—
2+2 242 141 041
3 H 4 H 5 [} 6 .
Measurements of antennal joints—length (width) in & : —84 (70); 98 (56);
154—168 (70); 210224 (70); 210 (56); 140 (56); 112 (56)&84 (42). Fig. 3.
17 A
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Prothorax, 350 # long at middle, 420 f¢wide at anterior margin ang 708 b
wide across posterior margin, inclusive of coxae. Antero-angulars E\)rex{u
short, 4z it long, placed close to anterior margin of prothorax. Epimeralz
one pair, zioft long, and almost setaceous. Coxals 84 u long. Forefemora
not much enlarged, 2102244 wide at middle, ‘

Fig. 3. ethesiothrips jatrophae gen. et. sp. nov,, head and prothorax of female; g
antennal jints 3—5 ; b—joints 6-—8, H

Pterothorax 7004 long and 840t wide across meso-horax g
across metathorax, Wings widened beyond middle, anterior marets ool
straight, posterior marg':.u bent upwards to meet the anterior. gFI:)r;el\:i]r(:s-L-
2.500 mm long, 1964« wide at base, 196 at middle, 252 ¢ beyong middle . g(i
168 ¢ at tip. Basal wing bristles rather short, 8o, 144 and 128 1.1 ¢ an
pectively; forewings with 35 duplicate cilia, ftlong res-

nd 770 p

Abdomen 840 ¢ wide at base, 420 ¥ wide acros segment
across IX, Tube 780840 long, 196, 150 and %o u Tespective]
middle and apex, and 5} times the length of IX segment
than head; surface not setose, Setae on IX long, thip and'
inner 7ool long.

Habitat: —Two damaged females, Nakronda, p
curcas flowers, 22-3-1934. S. Bahadur's collection ’HOIZl:;a Dun N ol
No. 421. e TNA, Colls

Genus Barythrips Hood & Williamg

1915. Hood, J D. ]our New Y. En:, SOC_, XXII1 (

VIII ang 308 p
Yy wide at basc,
dis:inc(ly longcr
finz, outer 840,

) 2): 134,
1955 Stannard, L. J. Il Biol, Mon,, 250 gq.
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Hood and Williams erccted this genus for a single apterous male, with
a rectangular head, longer than wide, small eyes, mouth cone broadly round-
ed; pronotum longer than head, with a promineny medial thickening, short
pterothorax and large and broad abdomen.

The following are the additional characters of the genus: Both sexes
with or without distinct ocelli; maxillary stylets inserted oculad; stylets dis-
tended apically (Megathripinc); female with tube longer than head; male with
tube shorter than head.

Barythrips mathuri sp. nov.

Apterous female: —Body brown; joint 2, and bases of 4 and 5 more yel-
lowish, rest brown. Tibiae lighter brown; setae yellow.

Head, 308--322 ¢ long, 248--252 4 wide across cyes, 280--294 f¢ behind eyes,
consiricted at base. Eyes small, 70--844 long, 56--70 t wide. Ocelli distinct,
median ocellus 284 in diameter placed 42 p# from latera] ocelli, g2 ¢ in dia-
meter and 6 & apart. Postoculars thin, fine and curved, 126 4 long. Mou'h
cone, 154-210M Jong. 266 4 wide at base, and 140--168 & wide at apex,

Prothorax, go8—gs0# long at middle, g5o i long at middle, gso M wide
at anterior margin and 616-—4700 # wide at base inclusive of coxae. Prothora-
cic setae pointed; midlaterals 844¢ & epimerals 1404 postangulars 1264
long; forefemora 154 # wide; foretarsus with a smal]l tooth, 42 # long.

Pterothorax, gso--490 ¢ long, 616-672 4 wide across mesothorax, Abdo-
men, at base 8404 wide, 840-1120 # at middle, 4go--560 across VIII and
252294 wide across IX. Tube g50-378 ¢ long, 126, g8 and 70 wide res-
pectively at base, middle and tip, little constricted before apex and feebly
longitudinally grooved.

Total body length: 3.780--4.900 mm, Fig. 4.

Apterous male: —General colouration as in the female. Head, 294 p
long, 224 ¢ wide across eyes, 252 & at middle. Eyes 70 # long and 56 u# wide.
Postoculars 844 long, pointed. Ocelli clear, posterior ocelli 42 # apart;
median ocellus from posterior ocelli 28 # apart; mouth-cone broadly rounded,
196 # long. Antennal joints, length (width) in f£ : —63 (56); 84 (42); 126 (56);
112 (42); 112 (42); 98 (42); 70 (28); 70 (14).

Prothorax, heavy, 4624 long at middle, 448 wide across anterior mar-
gin and 6oz wide at posterior margin inclusive of coxae. Prothoracic setae
tine and pointed; an‘eroangulars 56 #, midlaterals 7ou, postangulars 126 ¢
and epimerals 112 M long. Forefemora 182 ¢ wide at middle; foretarsus with a
straight tooth, 56 long.

Pterothorax, 4204 long and 6304 wide at anterior margin. Abdomen
at base, 868 & wide, 896 # across III segment at middle, 420 # wide across



356 JOURNAL OF THE ZOGLOGICAL SOCIETY OF INDiA Vel t, Mo, 4
LAY s INO,
VIII and 2104 wide across IX. Setae of IX short inner %o and
] ourer 126 u

long. Tube 280 ¢ long, shorter than head, 112 1t wi

: d ' .
and 70 f¢ across constricted region before apex and ;42;: Z?S;Pgi  at middle

Total body length, 3.458 mm.

OO

Fig, 4. Bargthrips mathuri sp, n., head and prothorax of male -

- L
head and prothorax of female, antenna of male. b

Habitat: —p females and one male, Mussoorie, IX

ner Collections). Holotype in T.N.A, Colls. No, 422.. 1936. (J. C. M. Gard-

This species is named after Dr. R, N. Mathur

L . . due .
was examination of this material possible. to whose kmdness,

Three species of Baryllzrfps are known—pB ;
] ar; . grand ;
pticauda Hood and Williams, and B. heterocerys Hocl)ilauda Prlesner, B. scul.
is very closely related to sculpticauda. ' © Present species

Gigantothrips gardneri sp. nov,

Macropterous female: —

Total body length 4.62—4.79 mm,

Body brownish, mid-and hind-tibiae yellowish
yellow; antennal joints, 1, 2 and 8 brown, rest almost yl:l'?;vn, at base, regt
fringes brown. : w. ngs cloudy‘

Head 434-490 ¢ long, 280-308 4 wide across e »
clearly constricted behind eyes. Cheeks rugose Y€S, 266--280
no prominent warts. Eyes 1544 long and 84 1

lateral, 28 # in diameter, median ocellus placed 4'WIdE; ocelli

2 apart frop, Posterioy
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ocelli, also 42¢¢ apart. Postoculars wanting. Mouth-cone broad and bluntly

rounded, 266 # wide at base, 182 4 at apex and 2104 long. Antennal
joints, length (width) in g : —

56 (56); 84 (56); =210 (42); 182 (56); 154 (56); 126 (56); 84
(42); 42 (28). Sense cones long and thin.

Prothorax, 280 # long at middle, 308936 # wide at an‘erior margin,
560-602 £ across posterior margin, inclusive of coxae. . Prothoracic se.ae
pointed, epimerals g84 long. Forefemora, 140154 #¢ wide at middle; outer
margin strongly setose; foretarsus with a small, forwardly directed tooth.

Pferothofax, 588--644 1 long, 630--yoou wide across mesothorax. Fore-
wings 1.904 mm, long, with 3§3—34 duplicate cilia.

.~ Abdomen 560-588 4 wide at base, 490504t wide at middle, 280336 u
across IX. Setae on IX, outer and inner subequal, 140-168 long. Tube
setose 1.058—1.134 mm. long, 2.4 times as long as head and 98-126, 84-98
and 63-70 i respectively wide at base, middle and apex. Fig, 5.

Fig. 5. Gigantothrips gardneri 8p, nov., head and prothorax of female ; a—antennal joint

g & 4; b—joints 5—~8; c—Tube.

“ o ° PR
P - :
Ll ™ i g g i~ e g g
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Macroplerous male:—
Total body length, 4.48 mm.

General colouration, as in the female.

Head 448 ¢ long, 280 ¢ wide across eyes, and 266 g wide :
: . ! at

Eyes 140 ¢ long, g8  wide. Median ocellus 28 u apart from gzltdd.le.
ocelli, g8 p apart, Prothorax, 280 # long at middle, and as widp erior
anterior margin and 360 2 across posterior margin, Forefemora ase .E:lcross
that in the female, 140 ¢ wide; foretarsus with a smail tooth, wide as

Pterothorax, 60 f£ long and 630 ¢ wide across mesothoray: .
1720 mm. long, with g3 duplicate cilia. s forewmgs
Abdominal segment IX 204 long and 252 ¢ wide.

long, 126, 84 and 6o y wide respectively at base, middle and apeTube 980 p

X.
Habitat : —

Four females and one male. Mussoorie, on leaves of . . .
plant, IX 1936. (J. C. M. Gardner Coll). T.N.A, Colls, No lesuﬂldenuﬁed
This species comes very close to G. baculifer Priesner gi

particularly in the very large number of duplicate cilia. ﬁer’“g from it

A Note on the Chromosomes of Forcipula
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(Communicated by Prof. P. K. Menon).
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Introduction

Though Dermaptera have attracted the attention of many cytolo-
gists, only 11 species belonging to 6 genera have been studied cytologically.
(Goldschmidt ‘sg; Callan, H.G. ‘41). At the same t:me the cytology of the
group has presented many intcresting fea'ures. (Morgan ‘28; Callan ‘41;
Goldschmidt ‘g3; Schrader ‘41). As far as the author is aware no account is
available relating to the cytology of the Indian Dermaptera. In view of this
a cytological study of the Indian Dermaptera was under taken by the author.
The present account relates to the chromosomes of Forcipula quadrispinosa
Dohrn. A prelimnary examination has also been made of the chromosomes
of four other species of Labidurinae, viz. F. aspinosa, F. decolyi, F. lurida and
F. trispinosa,

Material and Methods

Specimens of F. quadrispinosa were collected from the banks of Poondi
Reservoir, about 45 miles from the city of Madras. The tesies were fixed in
La Cours’ 2 BD, Bouin’s and Carnoy’s fixatives. After dehydration through
graded series of alcohol and embedding in paraffin wax at 59-60° C, sections
8flto 104 thick were cut. The sections were then stained in Heiden-
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hain’s iron-alum haematoxylin or Feulgen stain, Aceto-orcein squash pre
para.

tions of the testes were also made for comparison,

Observations

The spermatogonia are packed closely at the apices of the ¢t
each testis. In the majority of a large number of well spread
the diploid member of chromosomes was ohserved to be 2¢. (Tex
plates with 21 chromosomes were frequently found. (Text
chromosomes could not be made out with certainty as

wo follicles of
metaphase plates
t fig. 1). However
fig. 2). The sex.
they do not exhibit any

o4 °0
%°e0® 3

e® o0 -3 X
Seoce 00000 )

4 k\/’

Text figures (1—6)

All the figures are drawn with the help of camera lucida. using x 90 objective

eye piece, at the table level, and x g5

Spermatogonial Mctaphase, polar view, 20-type.

Spermatogonial Mctaphasc, polar view, 2l-type.

Farly Praphase showing positively heteropycnoti; sex-chromosomes,

*Di ' i heteropycnotic  sex-chromosome mass g
Dl;gcu:gtisc[age(:xdssg(f“iﬁg ;gfosomes I::{)utting; against the nuclear-me:l%r;::' hetem_
5. Diplotene stage with 9 bivalents + X + Y.

6. Anaphase 1 exhibiting synchronous movements of all the chrommmes'

QWNT—'

Figures 1,2 and 4 are drawn from Section and the rest are from  jeetoorceiy “Quashes

- . " . but they become apparent, being no
staining peculiarity at this stage; me Positive]
heterogycnotic during the prophase stages of meiosis. (Texthﬁg, 3). A sty y
intervenes between pachytene and diplotene when the sex-¢ FOmMOosQryeg con.
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tinue to appear as a single well stained mass but the autosomes, except at
their heteropycnotic ends do not take the stain. These staned ends are seen
abutting against the nuclear membrane. (Text fig. 4). This stage is described
as ‘diffuse stage’ by some workers. (Schrader ‘41b; Rao ‘psa, ‘55b, ‘56 and ‘57).

During diplotene, when the autosomes are paired, the sex-chromosomes
are separate from each other, and each appears to have a bipartite structure,
(Text fig. ). The autosomes generally show one chiasma per
bivalent and the chiasma‘a are terminal'zed at  diakinesis, The bivalen.s are
highly condensed and are distributed along the periphery of the nuclear
membrane,

At metaphase the arrangement of all the chromosomes is regular
and during Anaphase I, all the chromosomes move synchronously to
the poles. (Text fig. 6). There is a slight difference in size between the sex-
chromosomes, the X chromosome being slightly larger than the Y. Telophase
is normal.

A distinct interphase intervenes between the two meiotic divisions.

Discussion

The species described herein shows 20 chromosomes with an. XY type
of sex-determ’ning mechanism, As already stated plates with 21 chromosomes
are frequently found. The identity of this extra chromosome is under inves-
tigation. A similar variation in the number of chromosomes has been observed
by previous workers on Dermaptera (Morgan ‘28: Callan ‘41). So far the
chromosomes of 11 species have been studied. (Goldschmide ‘53; Misra ‘g7).
Bauer ‘47 puts these into 2 series, alower one (2n = 12—14) and a higher one
(2n = 24—25).

Forcipula quadrispinosa Dohrn seems to belong to the higher series.

In the other four species also, studied by the present author, the sex-
chromosomes appear to be of the ‘XY’ type in the male,

Summary

Spermatogenesis in Forcipula quadrispinosa Dohrn is described. A pre-
liminary examination of the chromosomes has also been made in four other
species of Labidurinae, viz. F. aspinosa, F. decolyi, F. trishinosa and F. lurida.
In all these species the sex-chromosomes in the male appear to be of the ‘XY’
type. A detailed study of the cyology, including spermatogenesis, cytotaxo.
nomy, and cytogenetical aspects of the species mentioned is in progress.

18
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PART 1
THE PROGRESS OF THE SOCIETY DURING 1959.

General

This is my third and last year of service to the Society as its President,
apd 'T wish to take this opportunity of expressing my gratitude to all the

’mdential Address was delivered on the pzth J;muary, 1960.
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Office-bearers and Members for unstinted and valued co-o eratio i

enrire period of lhree_years._ I venture to think with soljne satr;sfgztril(?f th((;
a little pride that 'durmg. this period the Society has made satisfactor o
gress, and even a little history, particularly by the sponsorship and . pfO-
rut hotaing ou e kst All-India Congress of Zoolo -

. . : 8Y, but all this w
not have been possible without unity and co-operatio ’ ould

: n. I wish ali ]
bers of the Socicty a Happy and Prosperous New Year, all the Mem

Membership

New Additions

The total number of Members on our rolls, as o
is g72. and the effective membership, that is, thosc th
294 as against 194 last year—an increase of 40.
nary Fellows on the rolls is 62 of which 49 are
is thus a steady increase in the membership-streng

N 30:h November,
at are in good standine
The total number of ()rdoii

‘0 good standing.  Thepe
th of the Society,

I am glad to say that we have lost no member by the hand of death

1959,

Finances

The Treasurer has already given you a detaileqd account of
of the Society. The total permanent reserves of the
December, 1959, stand  at Rs, 39,460-8y
i.e., there is an increase of about Rs. 2.471.
as follows: —

the finances
. Society, as on i5th
as agamst Rs, 36,989 last year

The reserve funds are built u;;

Rs, np,

1. Permanent Reserve Fund . 93.586—g7

2. Exibition Fund 5,816—00

3. Dr. Bhalerao Memorial Fund 3*855—96
4. Late Prof, K. N. Bahl Memorial Funq (less
amount paid to Lucknow University for Bahj

Medal) 101—og

Publications Fund 5,600—00

6. Bailding Fund 5000

— 7

Total 39’460*81

N'_——

The total income from 1st April to 15th Dec
and the expenditure Rs. 17,163-35 pp, milmb:;lgfg was Rg, 12,756-02 np
Rs. 4,407-33 nP, ® thus in defey b’;
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eptem -

. es were received and are gratefully
i the following sourc g
Donations from

acknowledged :— Rs. nP,

National Institute of Sciences of India (for 1958-3%) ... 2,000—00

(.1.) Indian Council of Agricultural Research (for 1957-58
& and 1958-59) e 241400
(iii) University of Madvas (for 1958-54) we 15000
(iv) Kerala University (for 2 years) 100—00

M/s Burma Shell Oil, Storage & Distribution Co,
™ (Private) Ltd. 100—00

History Society (for 1st All-India

5 Bombay N atural

(v Fom Congress of Zoology) 100—00
(vii) Dr. G. S. Thapar (for the Bhalerao Memorial Fund) ...  144—50

Total ... 5,008—50

. :sus vyears, 1 would like to pay tribute to our .Honorary
As én pﬁivw; syeChauhau, for his wise and careful husbanding of the
Treasurer, <DV

sesources of the Society.

Publications

(a) The Jo urnal

MOTOV : zeal of our Editor, Piofessor R. V. Seshaiya,
Thanks w-the(;fu;:l:aic;ili((jms, Professor P. K. Menon, the issues of the
o Mm}mge;oological Sociely of India have come out regularly. All the
Lo “ivg peen made up, and the general printing and getup have
‘ ly improved. The following volumes were issued during the

and o
Journa
ast arrears h

also been great
vear— d Vol (No. 1) { Iti
] and 2) for 1958 an ol, 11 0. 1) for 1959. t s
V{gs igaSNl\?f) ; issue of Vol. 11 will be out shortly,
expec :

(b) The Year-Book

: 1l that the first Year-Book, covering the period 1956-57
MCll_llbefs \(/;ultlorgcl";t March, 1957) was issued in December, 1957, and the
(st April, l%?)r 1957-58) in February, 1959. The thll‘.d one, the Year-Book
second5gfgg (was isued during the year under report (in September, 1959).
for 195°°59

(c) The Indian Zoological Memoirs

was maintaintd regarding the publication of the “Indian

Steady progress w Indian Animal Types (initiated by the late Professor

Zoological Memoirs 0
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K. N. Bahl)’. The progress is briefly given below, whil
be found in the report of the Convener (Dr. B. 8. Chau
Zoological Memoris Committee of the Society:—

e fuller details will
han of the Indian

(i) Memoir No. 7, on Salmmacis (the Indian Sey
R. Gopala Aiyar, has been under revision by Dr. P. N. Gana At
for the last two-and-a-half years, and I hope Dr, Ganapat; Willpmt
delay the revision any further. Members wil) recall that lh)
author has given the sole rights for this memoir to the Socictye

Urchin), by Professor

(ify Memoir No. 3, on Ostrea (the Bomba
Awati, is also on our reprinting pr
about it is expected to be taken in

¥y Opyster), by Professor p, R.
Ogramme anq finy) decision
the near future,
(iily A memoir on Schisiocerca gregarig (the Desert Locu"t) h
. A . ’ >
manuscript was under the Society’s Consideration A

. last ve. e
afier careful scrutiny, not found suitable for publicatio};ldir' \:ld'_a,
series. n this

(ivy A memoir on the fish Ophiocephalys pu

) nclatys Bl . !
allotted to Dr. Har Swarup of the Saug (Bloch hyg been

ar UniVersi[y, sugar_
(v) A memoir on tht common Indian rat,

: ! R{lltus rattus,
assigned to Dr. D. R. Sharma of Raig

arh (M.p),

(vi) It is hoped that the final decision about the publicat;

' moir No. 9, Dasyatis (the Indian Sting Ray), I;)y Dci II(\),[H ((J)lflaMltf.
which was under dispute with Dr. M. L. X ndl,

Bhatia of p hi (o
Year-Book for 1957-58, p. 36), will he tiken soon, clhi. (vide

has been

(d) The ‘Who's Who Of the Sociely

The Who's Who of the Society, which had bec arati
the last two years, is now ready to go to the press, on for

. . . lhat i[ “
be published soon. Its publication was delayed in part due t wi
more pressing work. p € 10 other apq

n under prep
and we hope

(e) The National Register of Zoologists iy, Indig

Like the Who's Who mentioned above, the National R

may be added, is complementary to the Who Who, is als

egister, which, ;;
the press.

O ready to go to

The First All.India Congress of Zoology (1959)

You already know that tht First All-India Congres
the Society has been planning for quite sometime an%r V:h?cfh ZIOOIOgY, which
to in my two previous Annual Addresses (see y had

ear-Boo},
and 38; and Year-Book for 1958-59, pp. 19 and ) wai‘mil 195758, Pp. 20

eld at Jabal pur

" to be hel
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1960 o b

septeme! < The Congress was inaugurated by Prof§§s?r cI;Iu-
from 24-28 October, _19,59- of Scientific Research and Cu}tgral Affairs .d.ov(;
| un Kabir, the Mmlste;qd the great honour and privilege of presiding
Sfx)rlnenl of India, %ndtlof ‘India, Dr. Rajendra Prasad sent a gtrlacx(l)lus mtise-
over it. The Pres! cn(‘,ovemor of Madhya Pradesh. Dr. B. S. Chau an;t be
sage, and sO did tht; the Congress, has already pres'ented to you a Tepo
'an,eral SeCrctar()i’ (I) eed not g0 into further details about it.

the CongreSS an

or, like to take this opportunity of expressing, on behaif
/ever,
1 would, howe

ratitude to all those who hclped‘in organizmhg tl}:e ((3)0:1(;
of the Society’_ogr_gth‘e success that it was. In part'lculz}r our tbar; s g oo
ress and making it s and institutions: —To Fhe' University of Ja hpl:e,r'ee)
the following pCrSOIS’S to Jabalpur; to. the Principal (Prolfessor U. buildi]n )
inviting the Cong"rl&ahakoshal Mahavidyalaya, Jabalpur, in whose 1ui{ eg?
and staff of the the Chairman and Members of .the Lo;:lak ec pd
the Congress Was to the Local Secretaries (Professor S. B. Singh Thakur an

" tion Committec; Vaidya) for their indefatigable care and attention; to the

G. W. soations whic rovided the evening variety enter-
i to the orgamzal'll‘ifs tvlvl}:d:)ﬂicg bearers of the Congress for their
ﬁpall‘y, to-(‘) eration, and particularly to the following upon
sasts C}?e }ljleaviest burden of the day to day work and who
])tr B. S. Chauhan, the indefatigable General Secretary
'Pr(;sidemial Address to the Congress, we may w;ll
“ the Ouargermasler-Gentral and the Master of Ceremonies of the

led into one”’; and Messers G. Ramakrishna and A. K. Bose,
e 3

taries.
- .nt General Secre . . .
the Assistant . s of the Congress, which, besides official matters, will
The P1-oc}g‘edm§~;ers in full, are in the process of active editing for
in all the P
conhtain 2

lication. i in the history of Indian
Pub C ess as a milestone in the Y
ard the Gongr
We may well rega

before has such a galaxy of Indian zoologists, bothhold ;nccil
zo00logy- NeVerd . such strength, and many veterans, some of whom : a
young, assemble tlxent)’ years earlier, took 'the. troub}e to travel. long (ki;an-
retired fifteen ?lf Congress; they gave it dignity, weight and .wxsdom. (?ul:
ces and grace € ceived, and were classified into eleven Sectxor}S, each w11td
100 papers Were reand f{ecorder. Besides these, t'hr'ef; Symposia were he
its own Challfmafi8 apers were received. An Exh.lbmon was organized, and
for which lz?ollézturesp on zoological topics were delivered.
four popt

. sed a series of important resolutions whic.h have
The Plenary S(;S::fr(l,srepé;sou for approval and action. It was decided to
already been Plzsf pelriodically once every three years, the Second Congress
Congr
hold the

d in the year 1962

Symposia on Zoological Topics

Volunteers;
rainments; an
ready and enthu it
whom fell, r‘novst'o1 1L
pore it Llnﬂlpchlng y:

who, as I said in my

regard s’
Congress, 0

ium organised under the. Society’s auspices was on
The secon‘(li S{L“p%i:ﬁfggicﬁ Research in India”, and wag held in New
Trends
.xModern 1
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Delhi on the 2o0th January, 1959. Con‘ribut.ions to this symposium  were
published in Octoher, 1g59. as No. 3 Bulletin of the Zoological Society of
India.

The Society’s Awards

The second award of the Bhalerao Medal for .meritoriour; contributions
to Helminthology in India for the three-year period 195557, which was
ander consideration last year, has been awarded jointly to Dr. G. . Thapar
of Lucknow and Dr. H. D. Srivastava of Izatnagar. On behz}lf of the Society,
and on my own behalf, I congratulate these worthy scientists most heartily
upon the honour which they richly deserve.

Representation of the Society on Outside Bodies

Indian Board for Wild Life~~Dr. B. N. Ch()p}'a was elected as the So-
ciety's representative on the Indian Board for Wlld' Life in place of Dr.
H. Sripivasa Rao who had expressed a wish to be relieved of thig work.

Professor K. N. Bahl Memorial Fund

The Professor K. N. Bahl Memorial Fund, subscrip.tions to which were
closed recently, now stands at Rs. 1654-08 nl. Out of this sum ap amount of
Rs. 1552/- has been paid as an endowment  to Lbe Lucknow U
Lucknow (where Professor Bahl served for the major portion of hig service
career), for the annual award of a gold medal, to be known as the “Zoologi-
cal Sc;ciety of India K. N. Bahl Medal” to the studerl} who secures the highest
number of aggregate marks in both ‘he M..Sc.. Pre\jlous and Final Examina-
tions in zoology at that University. Negotiations in this respect with the
Lucknow University have been finalised.

niversity,

Register of Signatures: the Scrolls, etc.

(i) Register of signatures of Members: —This Register made
cial high-quality paper and suitably bound in leather, v
during this year, and I would request the Members
sign their names in it for permanent record with th

of spe-
as started
to kindly
€ Society,
i) Album of Photographs:—The album is under active py o

(if) and T hope it will be ready in the next few moﬂthg €paration,

ity Scrolls to Members and Fellows: —These Scrolls, which !
( presented to all Members and Fellows, are now o cth will be
and will, it is hoped, soon be ready for distributione press,

The Society’s Library

The Society’s Library, which is main.tained at Calcutta, received dug:
1959 an addition of 84 volumes, including books, periodicals ang pepyi o
and the total number now stands at 1,835 volumes, prints,
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Permanent Building Reserve Fund

In my Address to you last year 1 had recommended that we should
start a Permanent Building Reserve Fund for the erection of a permanent
building of our own. I am glad to say that the Treasurer has been able to
put a sum of Rs. 5oo/- in this fund.

Part 11

THE EMPLOYMENT AND EMOLUMENTS OF ZOOLOGISTS IN INDIA
(Tables 1—3)

(a) Present Position

In my Presidential Address to the Annual General Meeting of the Zoolo-
gical Society of India held at Madras on the 7th January, 1958, T had called
attention (Roonwal 1939) to some problems relating to the proper utiliza-
tion of zoological talent in India, Owing to lack of proper employment the
young zoologist has often to accept posts in purely temporary Schemes of Re-
search on the termination of which he is left on the streets so to speak. If
he has put in say five or ten years work in the Schemes, he is by now rather
too old to compete on favourable terms with comparative freshers, and if
he does find a permanent post he usually does not have enough years left to
qualify for full pension and thus loses heavily compared to those who may
be lucky enough to enter service at a younger age. One obvious solution of
this difhiculty is the creation, under the various bodies which sponsor the re-
search schemes, of a permanent cadre of zoologists who could be transferred
from one scheme to another as the need arises without loss of security and
of prospects of promotion.

Recently the National Register Division of the Council of Scientific and
Industrial Research (C.S.LR., 1959), has published an interesting analysis of
the employment of scientific personnel in India based on the entries in the
National Register of scientists.* Out of a total of only about 7,948* scient-
ists employed in India by various agencies such as the Government, private
industry, etc., the subject-wise distribution is as shown in Table 1. The zoo-
logists are unfortunately at the lower end of the scale—only 683 zoologists
as against 2,380 chemists and 1,608 physicists. Industry employs only
zoologists as against g21 chemists, 109 geo-scientists and 17 botanists. How-

. *The term “scientist’’ is confined here to thosc having the M.Sc. (or equivalent) or
higher degrees in science.

*In the United States in 1957. about %,38,000 scicntists and engineers were employed
as follows: —Engineers 5,28,000; scientists 1,52,000; and administrators of scientific and engi-
neering activities 58,000,

19
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ever, in research and development work outside industry, the zoologists hold

a relzmvely high position—z12 zoologists as against 317 agri-scientists (highest)
209 geo-scientists and 46 botanists, ’

*Table v: —Employment of scientists in India in industr
\ ) ! and g
and.development (R & D) work in India, based on the C.gllR I:i::g;d;
Register. (From Tech. Man power, Vol. 1, No. 5. May . :
’

1959, p. 2.)
|
|
T
Scientists Total t ype of Employment and Number Employed
Post-graduate level) | employed | o T oo
( ) maploye . Non-‘ 1 .Govt. | Private i R&.D
\mdustmal" industry industry i outside
i“ o L \ Industry*
1. Physicists L,608 ' 1,444 0 1 24 113
2., Mathematiciang 1,078 980 | 15 | 41 49
3. Chemists 2,380 | |
| 1,951 102 | 219 108
4. Foresters 69 51 1 5
‘ ' : 9
5. Botanists M 2 15
46
6. Geo-Scientists 696 31
' 8 32 ki
‘ : 209
7. Zoologists 683 466 3 9
212
8. Agri-Scientists 660 391
‘ ¢ 6 1 ]
[ | 6 317
Total Number 7948 g
o 0 »308 188 396 1,056
Total percentage
9.4 2.4 5.0 13.2

—
*Research and Devclopment work, ¢ in .
S S5 1 organizations like the Nati .
of the CS.I.R., the Scientific Surveys (Geological, Zoological and Bolanic:]hgg:ie;ab:trca;onles
5, elc)) etc,

) The.comparison of the pay-structure of the scientists is e
tive (Table 2).. At all agelevels, from 25 to 55 vears, zoologists

the lovzrest paid among the scientists, not to speak of the othey seart;t about
Profess:ons, an.d this handicap is in no way lessened by the fact t;V;CCS and
ists ;md chem.lsts are not placed in a much better position a
paid are physicists, mathematicians and geo-scientistg ( :
25 years age, Rs. g45—400, versus Rs. 335 for zoologists;
Rs. 1625—1645, versus Rs, 1270 for zoologists, This «
merit Is not yet much appreciated in terms of emoly

qually instruc-

botan-
The highest
Pay per month gt
and at yp years age

s shows that zoological
ments,
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Table 2:—Median pay, per month, in rupees, of scientists in India in
the various sciences, as based on the data in the National- Register. (“All”
includes all scientists, whether holding a Ph.D., M.Sc. or equivalent degree.)
(From Tech, Manpower, GS.LR., New Delhi, Vol. 1, No. 5, May 1959, p. 2.)

Median Pay in Rupees per month
Ago | QvlE-| S
O | ysics | et (Chemistry| Zoology | Botany | < %%
ysics | maucs y| Zo0logy Y 1 Sciences
Statistics 1 |
25 | Pn.D. | 345 400 345 335 | 385 | 310
All 260 250 250 235 \ 245 | 320
30 | Pn.D. | 450 525 100 405 ! 350 5 515
All 320 310 310 280 215 | 38
3 | Po.D. | 530 630 495 490 520 i 390
All 440 450 400 370 330 1 505
20 4 Pn,D. | 630 825 580 | 515 555 ‘, *
Al 540 560 505 515 | 485 0
5 | D | 675 | 1075 | MO | 630 | 670 ! .
Al 575 620 565 & 560 575 - 1,018
50 | P.D. | 1,110 | 1,290 935 \ 890 80 0 *
All 635 621 70 | 70 655 ‘ 1,387
55 | Ph.D. | 1645 « | 1,025 } 1,270 | 1,210 1,625
lpan = [ 1,030 665 140 [ 1,044 775 1 1,580
| B

*Denotes insufficient data,

It is interesting to note (Table 3) that the highest proportion of docto-
rate holders (Ph.D. and D.Sc) occur in zoology and chemistry (19%,) with
botany a close second (18%), while the other sciences are far below. As
may be expected, the per centage of doctorate holders among the employed
scientists is higher among the zoologists and chemists (23%), with botany a
close second (22%)-



372 JOURNAL OF THE ZOOLOGICAL SOCIETY OF iNDIA [Vol. 12, No. 3

_ Table 3: —Proportion of doctorate holders (Ph.D. and D.Sc) among
scientists in India in various sciences, as based on the Nati ;

(From Teck. Manpower, CS.XR., New Delhi, Vol, 1 No. r. Mo v BT

5, May 1959, p. 1.)

Doctors among registrants
Subject o
] T T T T -
% of total ' % of cwployed
. . f scientistg
Physics | 7
Y 10 | 13

Mathematics & Statistics 6 g
Chemistry 19 o3
Zoology 19 93
Botany

18 99
Geo-Sciences 3 .

0
Total

cee 14(/)\/) 17%

Our immediate problems, thus, are as follows: —(i) First, to increase the

fotalh numberf of zoologist:s' from the present 684 0 at least double this figurce
u; the next few years. (i) Secondly, 1o advance the indusiria] applications
of zoology. (iii) And thirdly, to better their pay-scales.

(b) References
COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, NEw DripLni

try—Technical Manpower (Bull, National Register
1959. 4 pp. (unnumbered). '

1959, —Scientists and  indys-
CSIR), New Delhi, 1 (5), M:;

RoonwaL, M. L. 1959.—Address of President to the An ;
. 4 . = . N n 1 o ¢ i
gical Society of India, held at Madras on the 7th ];;?lxafvcnfg;{lg foe,m?g of the Zoolo-
India, for "1957-58, Calcuita, pp. 32-43. Also in J. 200!, So.cn 1 ook zaol Soc.
Pp. 821, 1 pl. - v0c, India, Calcuua, 19 (1),

REVIEW

The grasshoppers of the genus Chrotogonus, and
their biogeography

KEVAN, D. K. McE. 1959. A study of the genus Chrotogonus Audi-
net——Serville, 1839 (Orthoptera: Acridoidea: Pyrgonorphinac). V. A. revisio-
nal monograph of the Chrotogoni. VI. The history and biogeography of the
Chrotogoni. Compan. Diamenl. Angola (Diam.), Mus. Dundo, Publ. Cult,,
Lisbon, No. 43, 246 pp. (quarto).

The Chrotogni are a tribe of old world short-horned grasshoppers some
of which are insidious crop pests of some scverity. The group is distributed
from Africa through West Asia and Iran to India and portions of central
Asia, Because of difficulties of various kinds, its systematics have hitherto
been in a hopeless state of confusion. In this sumptuous monograph, Dr.
McE Kevan, Professor of Entomology at the McGill University, Canada, has,
as a result of study covering many years, straightened out the systematics of
this difficult group for which he is to be congratulated.

In the first portion of the monograph (pp. 15-199), the author, after
giving a short account of the distribution, phylogeny, morphological varia-
tion and bionomics of the group, gives a key to the genera, of which there
are six including the new genus Maxicus. The genus Chrotogonus is further
divided into two subgenera—Chroicgenus s, str. and Obbiacris. FEach of the
six genera are dealt with in considerable detail, with full synonimies, keys to
species and subspecies, systematic characters of the genera, species, etc., and
detailed geographical distributions. Fortunately. so far as India is concerned
the place names have been referred not only to their old Provinces but also
to the new States as [ar as possible, although the reorganisation of States on
15t November, 1956, does not appear to have been taken into account. To
give an example (p. 57): “Madhya Pradesh (Central Provinces)’; “Vindhya
Pradesh (Central India, Eastern States)”.

The second portion of the monograph (pp. 201-246) deals with the history
and biogeography of the Chrotogoni. McE Kevan concludes that the genus
Chrotogonus possibly dates from the carly Miocene of tropical Africa but pro-
bably reached southern India soon afterwards.

The monograph is produced in quarto size and is printed on art paper
throughout, and the publishers are to be congratulated on bringing out a
fine production. A minor printing mistake which has come to my notice
may be mentioned:
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p. 17 line 15 from below: “Puna, India”, should

* sy . . . . 4 4 r b{ “
India”, ?usa (in Bihar, India) being a well known cerlx)tr(; (;E)lyc rtcad Pl.lsa’
and agricultural research. ntomological

We would commend thig monograph not onl
cntomologists, both agricultural and systematic, but also to
as an example of careful, critical, patieny and painsta'l;ing w

in the field of systematics but also for the stud ;
tion and biogeography. study  of wider pr

Y to the attention of g

ork not merely
oblems of evolu-

FORTHCOMING PUBLICATIONS

The following papers will be published in Yol. Xill. No. I.

Bominic, C. J. Signs of Secretary Activity in Bursa
Fabricius of Two species of Indian
Birds.

Saxena, S. C. Study on the Heritability of Thana-

tosis and Insecticide Tolerance of
Selected Populations of Catandra
granaria. L.

Menon, A. G, K. Bascanichthys deraniyagalas, A new eel
from the coromandel coast of India
with a key to the Indian Ophichthyidae.

Kurup, N. G. On the Digestive tract of Crypto-
cerata. (Insecta Hemiptera)—
1. Laccotrephes maculatus. Fabr. (Fam
Nepidae).

Kuttalingam, M. D. Observations on the life-history and
Feeding Habits of a Plankton &
feeder (Dussumieriaacuta Cuv and Val)

Kusumavati Kadam Studies on the Morphology of an
Indian Earwing Ladidura riparia Pall.
var. Inermes Brunner.

Pasha, S. M. K. On a collection of Rotifers from
Madras.

Kannan, S. Soil Nematodes from Madras city.

Seshadri, B, Studies on the Distribution of the

Exocrine Pancreas in Ophicephalus
striatus Bloch and Mugil speiglers
(Bleeker).
Ananthasubramanyam, K. S. 1
and [Biology of Anastatus sp.
Ananthakrishnan, T. N,

Durve, V. S. and Bal, D. V. Studies on the chemical composition
of Crassostrea gryphoides Scholthen.

Dutt, S. Biometrical studies of Sardinella SpP.
of Waltair coast.
David, A. Notes on the Embryonic and Larval

Development of Bagarius bagarius
(Hamilton).
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Advertisement Rates
Full page (Ordinary) Rs,

50.00 per issue
Half page
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Quarter page |, Rs, 2000 |,
Payments

All payments are to be made ouly to Dr. B 8. Chuhan, D.Sc, Ph.D
C,M,Z.S. (Lovnd.), F.A.. Sc.,, F.ZS.1., F.N.A. Se., the Hunm'ary. 2'7:caszt;'¢'::
Zoological Society of India, 34, Chittaranjan Avenue, Calcutta 12,

Back Numbers

A few copies of the following back numbers ave available for sale ;

Vol. 1, No. 1 (out of stock)

Vol. I, No. 2 Rs. 10.00 (Inland); Rs. 11.00
(Foreign) per copy
Vol. II, Nos. 1 & 2 to Vol. XI Rs. 20.00 (Inland); Rs. 22.00
(Nos. 1 & 2) } (Foreign) per volume
Vol. X1, No, 1 & 2 <+ Rs. 3000 (Inland); Rs. 32.00
(Foreign) per volume
Bulletin No. 1 (1947) Rs. 1.00 per copy
Bulletin No. 2 (1958) Symposium on : Application of Zoological
Kunowledge to National Advancement.
Rs. 3.00
Bulletin No. 3 (1959) Symposium  on : Modern Trends in

Zoological Research in India. Rs, 5.00

Other Publications : Year-Book of the Zoological Society of India
(1956-57 and 1957-58) Rs. 3.00 each; 1958.59 Rs. 5.00. Indian Zoological Memoirs

(initiated by the late Prof, K. N. Bahl) Nos, 6 Palaemon, T Salmacis & 3 Ostrea
available,

First All-India Congress of Zoology 1959 ;

Abstracts Papers Rs, 10.00:
Abstracts contributions for Symposia Rs. 5.00. P - 1000

Al communications regarding the above should be addressed to :
THE HONY. TREASURER
ZOOLOGICAL SOCIETY OF INDIA

34; Chittaranjan Avenye, Calcytta-12, Indig,
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au
THE INDIAN ZOOLOGICAL MEMOIRS

ON INDIAN ANIMAL TYPES
§

(Initiated by the late Prof. K. N. Bahl).

The Zoological Society of India has undertaken .in 'agreement
with the late Prof. K. N, Bahl, to continue the publication of ‘the
Indian Zoological Memoirs on Indian Animal Types an(.l ‘to reprint,
with the consent of the authors, or pablished revised editions of the
Memoirs which were edited and published by the late Pﬁrof. Bahl or
to bring out new ones. Authors who may ha'we manus?mpts to offer
or degire assignment on new ones in the Series may kindly contact
the Society Bditor Prof., R. 'V, Seshaiy?\ or Dr. B 8. Chauhan,. the
Convener of the Indian Zoological Memoirs Committee of the Society-

Copies of only the following Memuoirs in the series ave available
at present, subject to prior sale, The rest are out of stock.

1. No.6. The Indian River-Prawn, Pulaemon by Dr, 8.8,

' Patwardban, Second Edition 1958, Rs. 5.00 plus packing
and postage Re. 1.00.

9 No. 7. The Indian Sea-Urchin, Salmacis by Professor

. R. Gopala Aiyar, 1938. Rs. 2.50 plus packing and
postage Rs. 1.00.

3. No.3. The Bombay Ojyster, Osirea cucullata by Professor
. P. R. Awati, 1931, Rs. 300 plus packing and postage
Rs. 1.00.

4. Repiint copies of Memoir No. 1 on Pheretima by late
Prof. K. N. Bahl and Memoir No. 2 on Scoliodon by
Dr. E. M. Thillayampalam are available with M/s
Lucknow Publishing House, Lucknow (U. P.),

Terms: On prepayment or by V. P. P,
Particulars may be had from or orders for item Nos. 1-3

Placed with:
The Hony. Treasurer,

Zoological Society of India,
34, Chittaranjan Avenue, Calcutta-12
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Announcing

RESEARCH & INOUSTRY

A new monthly Periodical addressed to industr
y

A . Patents and Processes available for Licensing
eview of Patented Inventions in Selected Fields
Invited Articles — Notes — Enquiries

o
@5 Technical Digest, A
| g

Annual Subscription Rs. 8/-

» l A
For particulars, dlease write to: S

The Assistant Secretary,
PUBLICATION DIVISION,

COURCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
Old Mill Road, NEW DELM

ANNOUNCEMENT

*

Beginming with Vol. 12 of the Journal of the

5 Zoological Society of India

and September, and
2. The price of each issue will be

H Rs. 15.00 (infand)
w Rs. 16.00 (Foreign)

1. The two issues will be published in Marchg

FARMERS OF INDIA

Yol I—Punjab, Himachal Pradesh and Jammu & Kashmir

BY
Dr. M. S. RANDHAWA & PREM NATH
1 This is the first of a series of books on farmers of India whic.h t.he
Council is bringing out to promote proper undergtanding an_d appreciation
of the problems of the farmers of the country so essential in formulating

development plans and their successful implementation. ) '
IZ1‘his vglume gives a vivid portrayal of farmers of Punjab, Himachal

J Pradesh, and Jammu & Kashmir. The elimate, topography, soil, vegeta-

£

tion, crops and agricultural practices are described in detail. The book
also tells us about the farming communities, their villages, homes, culture,
way of life, beliefs and traditions. The account is very 1:ealistic and shows
a profound anderstanding of rural life as shaped by history, ge'ography,

climate and religion. The hundred and odd photographs which illustrate
F the book caich the heauty of the Iandscape and the mood of the people,
making it an intensely human document, Price Rs. 14-00 (Postage Rs. 2.50)

PRESERVATION OF FRUITS AND VEGETABLES

N

£

BY
GIRDHAR! LAL, G. S. SIDDAPPA, & G. L. TANDON
he result of intensive study and research over long
officers of the Central Food Technological Regearch
It deals with all aspects of the subject. Both the

layman will be interested in this book.
Price Rs. 11.50 (Postage Rs. 2.00)

ZYGNEMACEAE
BY
Dr. M. S. RANDHAWA
This monograph fulfils a longfelt need for a standard book on the
It deals with the genera and species of the Zygnemaceae, their
gtructure and methods of reproduction, the concept of their evolution and
the systems of classifications. Price Rs. 26.00 (Postage Rs. 3.00)

CYANOPHYTA
BY
Dr. T. V. DESIKACHARY
This monograph on blue.green algae is devoted te a description of
general morphology including limnological aspects, biology in salt and
marine habitats, symbiotic and parasitic associations and taxonomy.

Price Rs. 37.00 (Postage Rs. 3.00)
THE MANGO
BY
S. R. GANGOLY ET AL

The first authoritative monograph on India's most important fruit.
Price Rs. 40.00 (Postage Rs. 4.00)

:] The book is t
years hy three genior
Institute, Mysore.

technician as well as

subject.

Copies available from:
The Business Manager,

INDIAN COUNCIL OF AGRICULTURAL RESEARCH
Dr. Rajendra Prasad Road, NEW DELHL.
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Poultry Keeping in India

BY
P. M. N. NAIDU

It offers reliable, helpful and up-to-date information
3 i 1on t
problems mvolyed in Poultry-Keeping. Reeent advanoeghﬁl“umeimua
preeding, housmg, nutrition, digease control, marketing ete. are I;(;uhtry.
tively dealt with. Written in a popular style and profusely illustragsé
it will serve as day-to-day guide to poultry keepers and a l'efer: e
work to studeunts n agriculture and veterinary colleges, exte nee
workers and others connected with poultry keeping. s Griension
993 pp- 21 coloured plates, 192 black & white illustrations
Rs. 19.
Other Recent Publications 9.80 (Rs. 22.80)
AGRICULTURE AND ANIMAL HUSBANDRY IN INDIA

By Dr. M. 8. RANDHAWA
A standard and reference volume on all important com
i i idi onent
Indian Agriculture provuhng a comprehensive account }:)f Ingizgg
geological past, physical features, soils, climate, vegetation, irrigation
works, agricultural holdings, crops, farm animals and fisheries.

364 pp., 117 illustrations, 1157 x 857 (1938).  Rs. 15.00 (Rs. 19.00)

STATISTICAL METHODS FOR AGRICULTURAL WORKERS
By V. G. PANSE and P. V. SUKHATME

ortant text book on statistical methods and designs of

An imp g
experiments in relation to agriculture.

., 927 x 63" (1958 Rs. 15.00 (Rs. 18.00

36Lpp 97X 0 (99D pe wanco ( )

By S.R. GANGOLI KT AL
The first authoritative monogl aph on India’s most important fruit,

530 pp., 213 colour plates, 65 black and white illustrations, 73" x 10"
(1957) Re. 40.00 (Rs. 44.00)

AGRICULTURAL RESEARCH IN INDIA-INSTITUTES & ORGANISATIONS
By Dr. M. S, RANDHAWA

Provides a connected account of all agricultural vesearch institu-

tions and organizations in India.

450 pp., 79 plates. 107 x 83" (1958) Rs. 20.00 (Rs. 25.00)
MECHANICAL CULTIVATION IN INDIA
By D. A. GADKARY

A monograph discussing the scope for the use of mechanical
aids in crop production and provides information on farm machinery
and implements and their maintenance, etc.

148 pp. 10 plates, 10" x 7" (1958) Rs. 7.25 (Rs. 9.25)

Available from :—
THE BUSINESS MANAGER,

Indian Council of Agricultural Research, New Delhi-2.
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HELMINTHOLOGICAL SOCIETY OF INDIA

.,
LY

(ESTABLISHED : 1948)

egistration Act XXI of 1860

Registered under the Societies R
10'00 (Inland); £ 1 (Foreign)

Membership subscription Rs.

per year.

Admission fee Rs. 5700 .
Publishing the Indian Journal of Helminthology

§ Started 1048: published bi-annually :
§ Vol. 12 (1960) came out recently.

Journal despatched to members in good standing only.

Copies of Dr. G. S. Thapar 60th Birthday Commr. Vol. also available now.
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All remittances and correspondence to be addressed to:

®,

Dr. B S CHAUHAN.

Hony, Treasurer cum Secretary
HELMINTHOLOGICAL SOCIETY OF INDIA,
34, Chittaranjan Avenue Calcutta-12
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CURRENT SCIENCE

(ESTD. 1932)

The Premier Science Monthly of India devoted to the
publication of the latest advances in pure and applied sciences.
Conducted by
THE CURRENT SCIENCE ASSOCIATION
with the editorial co-operation of eminent scientists in India

Annual Subscription :

India: Rs. 12.00 Foreign: Rs, 16.00; £, 1-40; $ 4.00
ADVERTISEMENT CHARGES

INDIA FOREIGN
Full page Rs. 75.00 per insertion Rs. 100.00
Half page Rs. 45.00 ' Rs. 60.00
Quarter page Rs. 28.00 ’ Rs. 40.00

Further particulars from:—
THE MANAGER

CURRENT SCIENCE ASSOCIATION
HEBBAL P.O., BANGALORE-6.
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INDIAN JOURNAL OF ENTOMOLOGY

Published quarterly, containing original Papers, Reviews, Short Notes on results of Recent
Research, etc., in all branches of Pure and Appiied Entomology.

Annual Subscription per Volume of 4 issues :

Rs. 24.00 in India Rs. 26.00 Foreign

Back number available except in the case of first four volumes.

A few pages will be set apart for °
advertisements at rates available
from the General Secretary, Ento-
mological Society of India, care of
Division of Entomology, Indian can also be had on sale from the
Agricultural Research Institute, Generzl Secretary, New Delhi-12.
New Delhi-12. °

From such of the subscribers of the general public, as can spare them,
copies of single issues or complete sets of the first four volumes (parts of
which are out of print) will be purchased by the Society at cost price.

Copies of Memoirs published by
the Entomological Society of India

Please apply to the General Secretary
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n PROCEEDINGS
OF THE r‘;
]J ZOOLOGICAL SOCIETY
A Leading Journal of Zoology ),
1 Published Bi-Annually [
) SUBSCRIPTION LL
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