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C o n t r i b u t i o n s  to  the  C y t o l o g y  of  
I n d i a n  S c o r p i o n s  

The cy to logy  of scorpions  is in te res t ing  and  in t r igu-  
ingX 1~. The diploid n u m b e r  of ch romosomes  of Hetero- 
metrus scaber is 96 (Figure a). The ch romosome  n u m b e r  of 
H. /ulvipes col lected in Madras  and  T i rupa t i  (South  
India) is 88 (Figure b) as aga ins t  86 of N o r t h  Ind ia  ~4. 
The c h r o m o s o m e  n u m b e r  of Buthus  tamuhts var ies  f rom 
20 to  28; t he  c o m m o n e s t  n u m b e r  is 24 (Figure c). The  
ch romosome  n u m b e r  of the  same species found  in N o r t h  
Ind ia  is 23 and  is s table .  The  var iab i l i ty  is due  to frag- 
men ta t ion - fus ion  he te rozygos i ty ,  which  has  a bear ing  on 
the  geographical  locale, as found  in 2%tyus bahiensis ~ and  
Buthus  tamulus of Mysore,  which  p r o b a b l y  ref lects  the i r  
a d a p t a b i l i t y  to  var ious  e n v i r o n m e n t s  ~5. The anaphase  I 
ch romosomes  of H. scaber and  H. /uIvipes, by  v i r tue  of 
the i r  long axis be ing paral lel  to the  main  axis of the  
spindle,  have  been des igna ted  as monocen t r i c  and  acro- 
cent r ic  ch romosomes  (Figures f and g). The ch romosomes  
at  no s tage  show any  cons t r i c t ion  suggest ive  of t h e  loca- 
t ion  of the  k ine tochore .  Chromosomes  of Palamnaeus 
swammerdami also have  a s imilar  morpho logy  9, b u t  when  
0.2% colchicine was in jec ted  in to  males,  t he  ch romosomes  
showed a t  p r e - m e t a p h a s e  I d i s t inc t  sub te rmina l ,  sub-  
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Fig. a, Gonial plate of H. scaber, b, Gonial plate of H. Julvipes. 
c, Gonial plate of 13. tamulus, d, Anaphase I of B. tamulus, e, Meta- 
phase I of B. tamuhts, f, Anaphase I of H. scaber, g, Anaphase I of 
H./ulvipes. h, Metaphasc i of 13, tamulus, i, Early Anaphase I of B. 
tamulus, j, k, 1, and m, Pre-metaphase I chromosomes of P. swam- 
merdami (eolchicine treated) showing single constriction, n, showing 

double constriction. (Camera h tcida, x 4000.) 

metacen t r ie ,  and  m e t a c e n t r i c  cons t r i c t ions  (Figures j to  
m). Some show two cons t r ic t ions  (Figure n). This  is due  
to hypocoi l ing  of the  chromosomes .  Whi le  t he  poss ibi l i ty  
of colchicine induc ing  cons t r ic t ions  unre la t ed  to  k ine to-  
chore  exists ,  the  reveal ing  of unseen  cons t r ic t ions  is of 
in teres t .  

The ch romosome  behav iour  in Bulhus  tamulus of 
Sou th  Ind ia  is unique  because,  in the  tes t icu lar  cells of 
t he  same individual ,  the  following th ree  types  of o r ien ta -  
t ion  a t  m e t a p h a s e  I and  a n a p h a s e  I a re  e n c o u n t e r e d :  
(1) t h e  axes  of ch romosomes  are a t  r igh t  angles  to  t h e  
equator ia l  plate ,  suggest ing m o n o c e n t r y  (Figure d) ; (2) the  
axes  of c h r o m o s o m e s  are paral lel  to  t he  equa to r ia l  axis,  
sugges t ing  diffused or holokinet ic  n a t u r e  (Figure h) ;  and  
(3) t he  crescent ic  appea rance  of chromosomes ,  sugges t ing  
b i cen t ry  (Figure i). The  crescent ic  n a t u r e  of  ch romosomes  
of B. tamulus of Mysore S t a t e  are a m e n a b l e  for in terpre-  
t a t i on  as inonocentr ic ,  bicentr ic ,  and  hotokinet ic .  This  
obse rva t ion  w a r r an t s  a r ea s ses smen t  of our  opinion no t  
only  of k ine tochore  b u t  also the  axis  re la t ionships  as 
cr i ter ia  for des igna t ion  of ch romosome  types .  This  is 
especial ly so in the  l ight  of t he  obse rva t ions  of RHOADES 
and  VELKOMERSON 16 on p l a n t  chromosomes ,  in which  
t h e y  have  shown 'neocent r ic '  ac t iv i ty  of non-cen t romer i e  
regions of the  chromosome.  Fu r the r ,  ch romosomes  of B. 
tamulus des igna ted  as monocen t r i c  c a n n o t  be reconci led 
wi th  t he  fact  t h a t  the re  is a h igher  degree of va r i ab i l i ty  
i n t e rp re t ab l e  only  by  breakage  and  re t en t ion  of chromo-  
some bi ts  in t he  ka ryo type .  This  obse rva t ion  can be ex- 
p la ined only  on  the  basis  of t he  holokinet ic  n a t u r e  of t he  
chromosomes .  

Zusammen[assung. Die Chromosomenzah l  von  Hetero- 
metrus scaber ist  96. Wird  Palamnaeus swammerdami m i t  
Colchicin (0,2%) behande l t ,  so z iehen sich die Chromo-  
somen  in der  Pr~imetaphase  I zusammen .  Buthus  lamulus 
(aus Mysore) zeigt  we i tgehend  var iab le  Chromosomenzah l  
(20 28). Die Lage  der  Chromosomen  in der  Me taphase  I 
und  Anaphase  i weis t  auf  Monozentr ie ,  13izentrie und  
Holokinet ie .  
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