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T hen  one of the  platea (on the  left side* 
was seen covered w ith  w hite  flocculent 
m a te r ia l  which soon a f te r  d ry ing  became 
white . The  insect (which was under  a 
binocular) was actively  m oving its  legs first 
of one side a n d  th en  of the  o ther .  I n  th a t  
w ay  the  legs ac tua lly  b ru sh ed  off th e  w ax 
accu m u la ted  o n  the p la te  an d  b y  dashing
th e  legs here  an d  the re  i t  d is t r ib u ted  th e  w ax
or ¿he m eal all over the  body.

As th e  plates on the. le f t  side were active, 
th e  left side of the  body  was covered w ith  
wax, first the  abdom en an d  its  end, th e n  the 
underside  of th e  wings a n d  th e n  th e  f ron t 
p a r t  of th e  body . G radually  all th e  plates 
began  to secrete w ax  which was being spread 
all over th e  body. All the  plates were in full 
ac tion  b y  3 p.m ., i.e., 5 hours  a f te r  emergence.

The s t ru c tu re  of th e  m eal or the  wax 
secre ted  is v e ry  peculiar. I t  is in  the form 
of sp ira l th read s  as if forced ou t  th rough  
sm all holes, b u t  under  abnorm al conditions,
o r  if th e  m eal is no t  constan tly  removed by the 
brushes  on legs, it assumes th e  fo rm  of long 
th read s  appearing  like silken com bs or tu f ts .  
W hile observing the eclosión of flies f rom  the 
pupæ, I  have  seen several specimens w ith  
th ree -fou r th s  of th e ir  body o u t  and struggling 
h a rd  to  ex tr ic a te  th e  last p a r t  of th e  body. 
T he  in sec t  is s tanding  erect, and dashing its 
legs in th e  a ir  a n d  with wings in the u n ex p an d ­
ed condition. The wax-plates are active  and 
th e  w ax  begins to  appear on  the  body. As 
no  b rush ing  off is possible in t h a t  condition, 
th e  w ax  goes on  accum ula ting  an d  a  very 
th ic k  brush-like layer  is form ed.

U nder  microscope these appear  like bunches 
of long th reads  w ith  one end curved. I have 
also observed cases of p a r t ia l  emergence 
wherein th e  flies have died a f te r  the  upper
p a r t  o f th e  body  head and tho rax  having 
come o u t  a n d  th e  abdom en rem aining inside 
th e  p u p a l  case. In  such cases 1 have found 
a f te r  pulling o u t  th e  abdom en t h a t  it  was 
full of w axy  brushes, proving  th e reb y  th a t  
th e  w ax-plates were actively  secreting wax 
even  if th e  abdom en was enclosed in  the  
pupa l covering.
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Herm aphroditism  in Lycastis indica
(Southern).

H e r m a p h r o d i t i s m  in Polychaeta i s  of such 
rare occurrence t h a t  only  abou t a  score of 
forms are k n o w n  to  be. bisexual ou t  of 
several hundreds  of species described. Most 
of these  belong to families Sabellidae and 
Nereidae and am ong  th e  la t te r ,  Lycastis  
quadraticeps (Gay) has been described by
H. P. J o h n s o n 1'2 from the  S t ra i t s  of
Magellan ou the  Chilean coast, as  exhibiting  
the  phenom ena  of he rm aphrod it ism  and 
g igan tic  ova. Many species of Lycastis  have 
been recorded in recent years mostly from
S u m a tra  an d  J a v a ,  the  genus uow consisting
of a b o u t  a  dozen d is t inc t  species, leaving 
ou t  ou« or two doubtfu l cases. W ith the
exception  of Lycastis brevicornis (Aud et M. 
Edw.j 1832-34), first described from the coast 
of F rance  b u t  which has no t been rediscover­
ed, all tile know n species arc from the 
tropics. They are capable of enduring  great 
var ia tions  in salinity  and sometimes even

I *

eu te r  fresh -w ater  and m any of them  are  
gradually  ge t t ing  themselves adap ted  to  life 
in  wet m ud like earthw orm s. Lycastis indica  
(Southern), the  only known Ind ian  species 
of th is  genus, is common in the backw aters
of Cochin, Madras and C a lcu t ta  aud several

;

o ther  places in lu d ia  and probably  also has 
a  much wider coastal d is tr ibu tion  th a n  is
a t  present know n I n  Madras the au th o r  
has seen it inhab it ing  s ituations  where the 
salinity is nearly  as high as th a t  of th e  sea 
aud more frequen tly  in places where the  
water is a lm ost fresh, the  species having  
been tak en  even from pools of frcsh-w ater 
nea r  Adyar.

The worms usually  a t ta in  a size of 20 to  
25 cms. Gonads develop ra th e r  early  in life. 
Thorough exam ina tion  of some hundreds of 
specimens reveals t h a t  Lycastis  indica  is
he rm ap h ro d ite  and  p ro tandrous .  The m ale 
sexual elements appear first and  when young 
the  worms pass th rough  a male phase, the  
body  cav i ty  now co n ta in in g  masses of motile 
sperm atozoa only. The ova  develop la te r  in 
life, bo th  motile sperm s and m atu re  ova 
occurring in  a lm ost a ll  the  segments, the  
worm now being tru ly  herm aphrod ite .  This

1 Johnson , 11 .P ., “ Fresh-W  ivter Nereids from  th e
Pacific Coast and Hawaii with General Rem arks 
on Fresh-W ater Polychaeta,” Murk Anniversary
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cond it ion  is obse rved  in all th e  full-sized 
worms. A de ta i led  account of th e  iife- 
h is to ry  an d  th e  bionomics of th is  in te re s t in g
Nereid  will be pub lished  shortly ,
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The Existence of the Intervertebral 
Ligament in the Vertebral Column of a 
Perennibranchiata {R ectum * maculata

G a d o w 1 has s t a t e d :  “ I n  m a n y  Urodela ,  
especially in  th e  P e re n n ib ra n c h ia ta ,  t h e  
whole in te rver teb ra l  car t i lage  acts  as the
jo in t ,  being, in  fac t ,  a  flexible m ass  in te r ­
ca la ted  between th e  bases o f  t h e  hollow 
calcified cones of th e  successive vertebrae. 
H ow ever  imperfect th is  jo in t  m ay  be, i t  
does fulfil th e  requ irem en ts  of these  long- 
bodied aud  long-ta i led  aq u a t ic  U ro d e la .”

S ubsequen t  a u th o rs  like S c h a u i n s l a n d i  
K ings ley3 a n d  G oodrich4 h av e  supported  
th e  s ta te m e n t  of Gadow.

O n  exam in ing  an  a d u l t  specim en of 
Necturus maculatus we fo u n d  t h a t  its body  
is q u i te  flexible like t h a t  of an  o rd inary
te leostean  fish. T h is  led us to  re inves t iga te  
th e  deve lopm en t  of  the  in te rv e r téb ra l
e lem ents  of Necturus maculatus  an d  we have  
found  th e  ex is tence  of a n  in te rv e r te b ra l  
l igam en t  like t h a t  of the  fish.

M ookerjee3 h a s  show n t h a t  in  ail V e r t e ­
b r a t a  th e  skeletogeuous la y e r  aggregates  
ro u n d  th e  no tochorda l  sh ea th s  fo rm ing  th e  
per iehordal  tube .  The  same author'* has 
shown for th e  first t im e  in  a  h igher U rodela ,  
such as in Triton  vulgaris t h a t  th e  V er teb ra l  
po r t ions  of th e  per ieho rda l  tu b e  soon 
becomes osseous fo rm ing  a  series of h o u r ­
g lass-shaped bony  rings while  t h e  in te r-  
v e r teb ra l  regions of it  rem a in  cart i lag inous.  
E a c h  in te rv e r te b ra l  ca r t i lag inous  r in g  is
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experim. B niw -hhre  der Wirbeltiere, von Osker 
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38,
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over lapped  by t h e  osseous ver teb ra !  r in g s :  
b u t  the  overlap  of one does n o t  m e e t  th e  
over lap  of the  n ex t ,  so t h a t  th e  middle of
th e  in te rv e r téb ra l  ca r t i lage  r ing  rem a in s  
u n p ro tec ted .  A s t r a n d  of m ig ra to ry  connec­
tive t issue cells grows in to  the  ca r t i lag inous  
per ieho rda l  r in g  io a  c a u d a l  to  c ran ia l  
d irec t ion  fo rm ing  a  com ple te  arc  th ro u g h  
t h e  in te rspace  be tw een  th e  two successive 
hour-g lass-shaped  cen t ra ,  a n d  th e n  a  sp li t  
appears  w ith in  the  line of th is  arc  of connec­
t ive  t issue cells, th u s  form ing a  synov ia l  
cav i ty .  T h e  in te rv e r té b ra l  ca r t i lag e  is 
d ivided in to  a  bal l  and  so ck e t ;  t h e  ball
a r t icu la te s  w ith  th e  f ro n t  end of a  ve r teb ra  
a n d  th e  socket w ith  the  pos ter io r  end of the  
previous  ve r teb ra .  T he  con n ec t iv e  t issue 
cells l ining t h e  synov ia l  c a v i ty  become 
cart i lag inous ,  form ing th e  surfaces of  
the  ball and  socket.  So each  v e r te b ra  h a s  
a ball in f ron t  au d  a  socke t  a t  the  back  
forming an ophisthoccelous ver tebra .

G ra h a m  K e r r 7 has  s ta te d  t h a t  th e  ínter-  
ve r teb ra l  ca r t i lage  in  U rodela  increases 
cons iderab ly  in  th ickness ,  bu lg ing  o u t  
be tw een  th e  a d ja c e n t  so m ew h a t  expanded  
ends  of th e  bony  tube .  The  s t a t e m e n t  of 
G r a h a m  K err  is in co rrec t  a s  one  cou ld  
easily  see t h a t  in an early  s tage  these  
m ig ra to ry  connec t ive  t issue  cells are  outs ide  
th e  in te rv e r téb ra l  ca r t i lage  an d  a t  a  la te r  
s tage  th e y  could be  seen m ig ra ted  w i th in  
th e  in te rv e r teb ra l  car t i lage .

I n  Necturus maculatus a n  a lm ost  identical  
cond i t ion  can  be seen w ith  ce r ta in  modifi­
cations.  A fte r  th e  fo rm ation  of the  h o u r ­
g lass-shaped c e n t r a  an d  th e  ca r t i lag inous  
in te rv e r té b ra l  ring.?, th e  m ig ra to ry  c o n ­
nec t ive  t issue cells ins tead  of g e t t in g  in a n  
arc, go inside it  a t  r igh t-ang les  to th e  rings. 
These connec t ive  t issue cells soon becom e  a 
l igament.  A transverse  section th ro u g h  th e  
an te r io r  region of the  in te rv e r téb ra l  car t i lage  
of th e  t r u n k  region of Necturus maculatus  a t  
48 mm. stage, shows the  cart i lag inous  cells 
ou ts ide  th e  no tochordal  sh ea th  which is 
snvYOYinded by  t h e  osseous r ing  of t h e  h o u r ­
g lass-shaped c e n t ru m  w hich  over lapped  on 
th e  in te rve r teb ra l  ca r t i lage  (Fig. 1). A 
section  passing  th ro u g h  the  m idd le  reg ion  
of th e  in te rve r téb ra l  ca r t i lago  which rem ains  
unp ro tec ted ,  c lear ly  shows t h a t  th e  m ig ra ­
to ry  connective  t issue cells have en tered  
inside th e  in te rve r teb ra l  c a r t i la g e  a n d  have 
cons tr ic ted  th e  no tochord  considerab ly .

7 G raham  Kerr, .T., Text-book of Embryology■ 
1919, 2, 299.


