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T able  I
W a v e  velocities (Icm ./scc .) and m odu li (10" dynes/cm .^)
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Serial Kock type Locationt P P Vr <Vs Es
Voiing’s R'cfdity

K
Bulk

9
Poissan’sNo, gm.Icc.. % (=») (0 w inodulos modulus modular ratio

1 Migtnatite • • DalkouVie 2-48 U -5 1-49 2-09
2 Orliicularguartate Hara3'ana 2-68 0-2 e -00 5-75 3-22 2-81 7*20 2’77 5'95 0-30
3 2-OS 0-2 6‘00 5-73 3-34 2-&8 7-65 2'99 5-67 O'28
4 * • • „ 2*71 0-2 5-92 5-87 3-22 2 ’89 6*79 2-81 5 '52 0*30
6 Migmaiitic quart 71 te Daihoujle 2-68 0*4 4*10 0*63 2-43 1-98 4-09 1'61 3-05 0-27
6 ., •• 2-68 0*4 4-20 J*31 S - i l 2-06 S-91 I'SS 2*67 0*26
7 1 • • il 2*67 0*4 4-»5 3-35 2-;)B 1-97 3*75 1-49 S-64 0-2S
6 Si'.aly i-ani.stone . • Simla hltls 2-62 3-0 3'54 4*17 1'81 2-17 2-27 0-86 2-14 0-32
» Aagen gneiss Chor area 2-7.3 0-6 5-2S 4*97 2-34 5-72 2-20 4'59 0-̂ <)

10 1» 2-74 0*6 5H0 5'35 2*97 « « 8-17 2*39 4*80 0-29
11 M * * 2-75 0-e 5*33 4“89 2-89 * • 6*01 2-31 4'84 0-30
12 Teffury granite . . Manni 2-66 l-U 4-20 3>84 2 '45 2*25 3-9* 1'59 2'67 0-24

t  The samples are provided by the Department of GeoJogy, Tutijab University.

values ‘P’ a re  re p o r te d  in  Table I. T h e  o b se r
vations in the  lo n g  ( a )  and  sho rt (b )  d irec tio n s  
o l  the rock c y lin d r ic a l  specimens a r e  also 
included. H ow ever th e  elastic m oduli a r c  com - 
p u ted  Irom  th e  v e lo c ity  data of t h e  longer 
direction.

I t  is observed th a t  the  rock ty p e s  stud ied  
a re  highly a b so rp tiv e  an d  exh ib it low  velocity  
values. In  th e  ca se  o l  m igm atite (m ed iu m - 
grrained and g rey -co lo u red ) w hich  is highJj' 
porous (11-5% ), th e  itself is fo im d  to  be 
low  w ith the  r e s u l t ,  shear w’ave p ro p a g a 
tio n  could n o t b e  stud ied  in  th a t ,  i n  tha 
o rb ic jia r q u a r tz ite  (flne-grained a n d  buiT- 
coJoured) w hich  is  a  compact a n d  h ighly  
m etam orphosed ro c k , th e  velocity v a lu e s  are 
found to be h igh . M iginatitic q u a r tz ite  (com 
pact, m ed iu m -g ra in ed  and g re y ish -b la c k  in 
colour) is an  in te rm e d ia te  case,

Shaly sandstone (v e ry  fin e -g ra in ed  and 
greyish-black in  co lo u r)  and a u g e n  gneiss 
(bIacl{-coloured a n d  fine-grained) f a l l  in  the 
interm ediate c a te g o ry . The resu lts  i n  te r tia ry  
g ran ite  which is m ed ium -gra ined , leucocratic , 
w ith the to u rm a lin e  crysta ls being  v is ib le  a r t  
found {0 be lo w e r  th a n  those of p re cam b rian  
granites. This is in  ag reem en t w ith  th e  resu lts  
reported by H a y a k a w a  and B a lak rish n a ^  on 
granites from  d if fe re n t  countries in  -which the 
reasons fo r  th e  d iffe ren ce  in v e lo c itie s  are 
attrJbuted to  th e  d ifferences of th e  d e p th  of 
original fo rm a tio n  a n d  the age, A s expected  
th e  elastic w a v e  velocities of the  ro c k  types 
studied are  fo u n d  to  increase w ith  th e  increase 
i o  density a n d  d e c re a s e  w ith the  in c re a s e  in 
poroflity. In  g e n e ra l  i t  is observed th a t  te rtia ry  
f'OclEt ehow low  v e lo c ity  values,
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C A L A J J O P I A  Z E Y M O U R l  S P .  NOV.
( C O P E P O D A  : C A L A N O I D A )  FROM 

T H E  A N D A M A N  S E A *
I m th e  c o u rse  of studies o n  th e  pelagic 
Copepoda o f  A ndam an S ea  s n  undescribed 
species o f calanoid copepod of the genus 
C clanopxa D a n a  was en co u n te red  in  the  plank* 
ton co llec tio n s m ade from  N ic o b a r  w aters. T he 
d esc rip tio n  o f th e  new  species follows.

CaCanx3pt<t sei/nwntrt S p . N o v . ( F ig . 1, o - j )  

M a teria l .— H olotype C M FR I Reg. No. 113, 
F sm sle , 2 -62 mm., fro m  s u r fa c e  plankton 
co '.lcctcd o n  2S-4-1858, 17-00-17-25 hours from  
Nancow Tie H arbour, N ancow rie  I s la n d s ; Allo
type C M F E I Beg. No. 114, M ale, 
from  sa m e  sam ple a s  h o lo ty p e ; Paratypes 
C M FR I H eg. No. IIS, 29 M ales  a n d  29 Females 
co llec ted  u ro u n d  Covnorta s n d  Champion 
Islands, N lcobars. Tb« ty p e  specimens are
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deposited in  th e  research co llec tio n s  of the 
Central M a r in p  F isheries R e se a rc h  Institute, 
Mandapam C am p.

D rscriptioji.— PcniQle (Fig. 1, a - e ) :  Length 
range 2-49 to  2 -6 2 m m .; p rosom e-u rosom e

FlC. 1. C*!anc>pia stymoiiri ?p. nov. Female : a, (torsa! 
view ; />, iiroiome. dorsal view ; r, urosome, lateral view ; 
</, roslrum; P-5, M ale; /.dorsal v iew ; urosome, 
dorsal view ; right A-1, segmenis 18 and 19-21 
enlarged ; /, P-5 ; /', terminal portion of left P-5 enlarg«d. 
Calanopia anstralica Bayly and Greenwood ; k, female 
urosome, dorsa] vitvv.

length ra tio  ra n g e  2-56-2-68 : 1 ; cephalosom e 
distinct fro m  T -1  an d  w ith co n sp icu o u s  laternl 
hooks ; ro s tru m  d eep ly  forked, e a c h  fo rk  with 
a distal in n e r  b a r b ; T -IV  a n d  T -V  fused, 
la tter p ro d u c ed  posteriorly  in to  asym m etrical 
points, r ig h t t ip  reaching m id d le  o f genital 
seg m en t; tw o -se g m e n te d  u ro so m e w ith  caudal 
rami sh o w in g  th e  ratio  5 0 : 2 9 : 2 1  =  100; 
tJenital s e g m e n t |asym m etrica l w i th  a  hem i
spherical s w e llin g  on righ t l a te r a l  m arg in  of 
segm ent a t  a b o u t  posterior th re e - fo u r th  o{ its 
length ; g e n ita l  segm ent en la rg es  v e n tra lly  up 
to about i ts  p o s te r io r  m arg in , th e  condition 
being q u ite  d ifT eren t from  th e  p ro tu b eran ce  
found in C, th o m p so n i A . Scott^ ; U - I I  longer 
than b road  ; c a u d a l  ram i a sy m m e tric a l, right 
one slightly  b ro a d e r  than long a n d  e a c h  ram us 
with five m a jo r  set®  and one m in u te  s e ta ; 
A-1 w ith  19 seg m en ts , w hen a d p rc s s e d  to the- 
body reach es  m id d le  of g en ita l s e g m e n t ; Mx., 
jind M xp ty p ic a l  o f  the genus ; P _ 5  sym m etri
cal with tw o -se g m e n te d  basipods ; B 2 1 '3  times 
as long as w id e  a n d  with a  se ta  ; ex o p o d s  tw o- 
segm entcd, a s  lo n g  as th e  co m b in e d  lengths 
of Di and B-. ; R e -1  3-2 tim es a s  lo n g  as wide, 
produced a t  o u te r  d ista l co rn er in to  sub-equal 
spine-like p ro c e s se s  w ith  s e r r a te d  m argin ; 
distal p rocess c lo se ly  adp ressed  t o  R e-2  and

e x te n d in g  to about h a l f  Its  length ( I n  
C. th o m p so n i distal p ro cess  of R e-1 19 d irec ted  
o u tw a rd s  as the  p ro x im a l process of R e - l ) j  
R e -2  w ith  two sm all o u te r  m arg ina l spines, a  
s to u t te rm in a l prong w ith  fine  lateral m arginaJ 
s e r ra t io n s  and with one m in u te  spine a t in n e r  
d is ta l  co m er.

M a le  (F ig . J, j - j ) .— L e n g th  range 2-48 to  
2-52 m m . ; p rosoroe-urosom e len g th  ra tio  ra n g e  
2 -3 7 -2 -4 4  : 1 ; prosom e resem b les  th a t o f  
f e m a l e ; five-segm ented u ro so m e  with c a u d a l 
ra m i sh o w in g  the ra tio  17 : 22 ; 17 : 11 : 9 : 24 — 
100 ; seco n d  urosomal s e g m e n t longest and p ro 
v id ed  w ith  two h a ir- lik e  setae on right v e n tro 
l a te r a l  m a rg in ; ana l s e g m e n t s/hort; c a u d a l 
ra m i sym m etrical, len g th  2-5  tim es as long a s  
b ro a d  ; r ig h t  A-1 w ith  s e g m e n ts  13-16 enlarged, 
a n d  im p erfec tly  fu s e d ; se g m e n t 18 w ith  f in e  
v illifo rm  m arginal te e th  ; fusion seg m en ts 
19-21 w ith  inner m a rg in a l v illiform  tee th  o n  
p ro x im a l p a r t ; P -5  a sy m m e tric a l with th r e e -  
s e g m e n te d  righ t l e g ; te rm in a l  portion of th e  
leg  is  m ovab ly  a ttach ed  to  Bg and consLsts o f  
a sw o lle n  basal p o rtio n  w ith  two sm ooth ly  
c u rv e d  p ro tuberances a lo n g  in n e r  edge, p ro x im a l 
one w ith  a short se ta  a t  its  in n er b a se ; d is ta l  
p o r tio n  sharp ly  re c u rv c d  outw ards sw o llen  
m e d ia lly  a n d  tapering to  p o in te d  tip ; tw o s u b -  
e q u a l setae are inserted n e a r  o u te r  proxim al c d g ^  
of c u rv e  an d  one seta a t  th e  in n e r junction  o f 
b a s a l a n d  distal po rtio n s ; longest, 3-3 tim e s  
a s  lo n g  a s  w ide and  w ith  a  s e ta  ; left P -5  fo u r -  
s e g m e n te d  with to tal le n g th  eq u a l to com bined  
le n g th s  of B i and B j o f r ig h t  le g ; Re-1 tw ic e  
le n g th  o f  Re-2 and w ith  a  sp in e  at outer d is ta l  
c o r n e r ; R e-2  provided w ith  a spine a lo n g  
m id d le  o f outer m arg in  a n d  th ree  su b -e q u a l 
sp in es  d is ta lly —the te rm in a l  one directed in 
w a rd s  a n d  serrated la te r a l ly  the  second a n d  
th i r d  sp in e s  directed d is ta d , fo rm er broad a n d  
s to u t  e n d in g  in a co n ica l p rong , la tte r v 'i th  
b lu n t  tip  and m arg in a l s e r ra t io n s ;  a row  o f  
fine  h a ir s  present along  in n e r  m argin of Re.2>

T h e  n ew  species is  n a m e d  after the  la te  
D r. R . B . Seym our S e w e ll  in  honour of h is  
p io n e e r in g  w orks on th e  Copepoda of th i s  
reg io n .

R e m a r k s — Sewell- n o te d  th e  differences d e a l t  
w ith  ab o v e  for the  h ew  sp ec ic s  but he d es ig 
n a te d  th e  specimens u n d e r  C. thompsoni. O n iy  
th r e e  spec ies of C alanopia  h av e  to date b ee n  
d e sc r ib e d  w ith  cephalic h o o k s, viz., C. th& m p- 
son t, C. sewelli^  and C. atistralica.^ C. 6 ep - 
m oicri w ill  be the fo u r th  species to be d e 
s c r ib e d  u n d e r  this g roup  a n d  in  the  ch a rac te ris tic  
m o d iS c a tio n  of the  g e n ita l  segm en t an4  In
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n atu re  of th e  f i f th  leg  it d iffers f r o m  th e  o ther 
know n species.

Specim ens o f  C. au sfra tica  w e re  a ls o  obtained 
from  p lan k to n  to w s  off C om crta  a n d  N ancow rie 
Islands, th u s  e x te n d in g  the  d is t r ib u tio n  of this 
recently  d e s c r ib e d  A ustra lian  s p e c ie s  (from  
M oreton B a y , Q u een slan d ) to  t h e  A ndam an 
Sea.

I w ish to  re c o rd  my g ra te fu l  th a n k s  to 
D r. S. Jo n es , D irec to r, l o r  th e  cncourag in^  
g u id an ce ; to  D r . E . G. S ilas f o r  c r it ic a l  sug
gestions a n d  to  C .S .I.R . fo r  th e  a w a rd  of a 
Fellowship.
C entral M a r in e  . F . P a r a m e s w a r a n  P i l l a i .J 
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JVIandapam C a m p , F eb m a ry  J2, 1969.
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a  f e w  chrom ophobes. T h e  p a rs  in te rm ed ia  is 
c o m p r is e d  c f  p re d o m in a n tly  acidophils h av in fj 
l a r g e  n u c le i  and fin e ly  g ra n u la te d  cy to p lasm , 
fe w  cy a n o p h il and  c h ro m o p h o b e  cells.

* PublUlied vvilh lu e  perm ission o f  th e  D irector, 
C .M .F .R . I n s i i tu te ,  M andapam  Camj,'.

{ Present address i C.M.F.U. Sub-Station, T. D. 
Road, Ernakulam, Cochin-11.
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O N  T H E  F U N C T I O N A L  
I D E N T I F I C A T I O N  O F  T H E  

A D E N O H Y P O P H Y S E A L  C Y A N O P H I L  
C E L L S  I N  T H E  G IA N T  G O U R A M I ,  

C O L I S A  F A S C I A T A  ( B L O C H  
A N D  S C H N E I D E R ;

The cy an o p h il ce lls  of p ro x im a l p a r s  dis- 
ta lis  region o f  th e  teleostean h y p o p h y s is  have 
been d if fe re n tia te d  func tiona lly  in to  tw o  ceil 
ty p e s : G o n a d o tro p h s  and  T h y ro tro p h s , by 
m eans of e x p e r im e n ta l  t re a tm e n t a n d  applica
tion of sp ec ific  s ta in in g  m e th o d s .’- '  Except 
for a  very  b r i e f  d esc rip tio n  of t h e  morpholog.v 
of the p i tu ita ry  o f  th e  g iant g o u ra m i."  n o  work 
on the h is to p h y s io lo g y  of i ts  p i tu i ta r y  appears 
to  have b een  d o n e . A  sh o rt d e s c r ip tio n  of the 
p itu itary  o f C o lis a  /asciafa is g iv e n  here  . 
explain th e  lo c a t io n  of th e  c y a n o p h ils  in its 
proxim al p a r s  d is ta l is  region, T h e  p itu ita ry  is 
closely a p p lie d  t o  th e  bra in  a n d  is  histologi
cally d is tin g u is h a b le  into th e  n eu ro h y p o p h y sis  
and  the  ad en o h y p o p h y sis . T he l a t t e r  is divided 
into th ree  l o b e s ; ro s tra l and  p ro x im a l  pars 
distalis, a n d  p a r s  in term edia a r r a n g e d  one 
behind th e  o th e r  fro m  fro n t to  r e a r  (F ig , 1). 
T he ro s tra l p a r s  d ista lis  is p r im a r i ly  acido
philic an d  ch ro m o p h o b ic  w ith  fe w  cyanophil 
cells. T h e  p ro x im a l  p a rs  d is ta l is  contnin-? 
brightly  s ta in in g  ac idoph ils  a n d  c y a n o p h ils , and

F ig . I .  Pituitary of Colisa fc'cima. Bouln’s fluid, 
C A IIP, X €0. N =  neuroliypophysis, Pi »  pars inter
media, PFD  = proximal pars distalis, RPD = rostral 
pars di&talls. Arrows show the position of cyanophils.

O f  a ll  th e  p itu ita ry  co m p o n en ts  in  C o lisn , 
t h e  cy a n o p h ils  of th e  p ro x im a l pars d is ta l is  
e x h ib i t  p rofound  c o r re la t iv e  seasonal c h a n g e s  
a s s o c ia te d  w ith  th e  r e p ro d u c t iv e  state of th o  
fish . T h e  cyanophils (T y p e  1) w hich  l ie  
in te r s p e r s e d  w ith ac id o p h ils  in  the dorsal z o n e  
of th e  p rox im al p a rs  d is ta l is  are v a r io u s ly  
s h a p e d  w ith  ro u n d  n u c leu s , consp icuous 
n u c le o lu s  an d  sparse  c h ro m a tin  m aterial. T h e s e  
ce lls  m a k e  their firs t a p p e a ra n c e  in the  p r e 
s p a w n in g  phase of th e  fish  and w ith  th e  
a d v a n c e m e n t  of th e  m a tu ra tio n  of jio n ad s, 
th e y  sh o w  sign of a c t iv i ty .  They a re  f illed  
w ith  d a r k ly  stained c o a rs c  sec re to ry  g ra n u le s , 
a n d  in c re a s e  in size a n d  n u m b er, D uring  the: 
s p a w n in g  phase th ey  a r e  so lid ly  packed w i th  
e x t r e m e  dense g ra n u le s  a n d  in some of th-: 
c e lls  th e  scc rtlo ry  g r a n u le s  appear to  h a v e  
p a s s e d  o u t in to  th e  n eu ro h y p o p h y sea l b ra n c h e s  
s u r ro u n d in g  the p ro x im a l p a r s  distalis. T h e s e  
ce lls  a r e  brilJiantly  c o lo u re d  with A ld eh y d e  
fu c h s in  (A F ), P e rio d ic  ac id -S c h ifls  (P A S )  
a n d  C h ro m e -A lu m -H c m a to x y lin -P  h I o x  i .i «' 
(C A H P )  stain.s. sh o w in g  (h e ir  Riycoprotcin o r  
m u c o p ro te in  na tu re . T h e y  undergo n c tiv o  
d c g ra n u la t io n  and v .icuo liz iition  durinj* th o  
s p a w n in g  phase and  lo se  th e i r  cimti-iils d iirin -; 
th e  p o st-spaw ninR  p h a se  o f  th o  fish, .^ n o th o r 
ty p e  o f  C yanophils (T y p e  2 ) Jin- lociitod i») 
th e  v e n t r a l  portion o f Ih o  proxim al par.s t l is -  
t a h s  o f  th e  jiinnt jjo in iu n i. I.vini* utljiiront to  
th e  b o r d e r  of the  por.s In lonniH lia . T hese c e lls  
a re  fu s ifo rm , elongated  o r  u v a l in ^hape a n d
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