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on a world scale and the  p robab le  a d a p t a t i v e  value of 
t ra i t s  hav ing  a polygenic  de t e rmin i sm 17-20. 

Rdsumd. Chez Drosophila melanogaster, les souches 
p r o v e n a n t  d 'Af r ique  t ropicale  sont  plus 16g6res et  ont  
moins  de tubes  ovar iens  que les souches fran~aises. 
Des mouches  p r o v e n a n t  de la t i tudes  in term6diai res  

p r6sen ten t  des caract6r is t iques  g6n6fiques in term6dia i res  
pour  les deux  caract6res.  Des clines l a t i t ud inaux  ex i s t en t  
donc en t re  l 'E u ro p e  et  la r6gion 6thiopienne.  Un  ph6no- 
mgne semblable  est  re t rouv6 sur le con t inen t  am6ricain.  
La r6gularit6 de ces var ia t ions  prouve  qu'el les correspon-  
den t  tr6s p r o b a b l e m e n t  ~ une a d a p t a t i o n  cl imatique.  
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Chromosomes of Three Species of Asian Tree Squirrels, Callosciurus (Rodentia: Sciuridae) 

Tree squirrels of the  genus Callosciurus occur widely  in 
sou theas t e rn  Asia, f rom Nepal  eas tward  th rough  sou thern  
China to  Formosa ,  and sou thward  t h rough  Malaysia and  
Indones ia  to the  Celebes and  the  Phi l ippine  Islands.  13 
species are recognized 1, and  according to  ELLERMAN 2, 
'This  genus is second in n u m b e r  of n a m e d  forms to  Rat tus  
only in the  order ' .  Moreover,  the  t r ibe  Callosciurini 3, 4, to  
which  the  genus belongs,  along wi th  11 or 12 o ther  genera, 
is a ve ry  diverse one morphologica l ly  and  ecologically, and  
re la t ionships  to  o ther  squirrel  t r ibes  wi th in  t he  family  
Sciuridae are no t  well unders tood  4. 

The chromosomes  of 3 species in t he  t r ibe  have  been 
descr ibed 5. Menetes berdmorei had  a diploid n u m b e r  (2n) 
of 62, the  largest  2nf any  sq ouirrel so far described.  

Fig. 1. Karyotype of a male Callosciurus notatus (2n = 40) from 
Malaysia (2n = 40). The sex chromosomes are the pair at the far 
right, bottom row, and the satellited aerocentrie pair is in the middle 
of the bottom row. 

Dremomys  ruf igenis  possessed 2n = 38, and Callosciurus 
f lav imanus ,  2n = 40 ; Dremomys  was fur ther  charac te r ized  
by  possession of a pai r  of acrocentr ic  ch romosomes  wi th  
p r o m i n e n t  satelli tes.  

The presen t  paper  repor t s  a new spec imen of C. 
f lav imanus  and  specimens  of previous ly  un repor t ed  C. 
/ in laysoni  and  C. notatus, and compares  Giemsa (G-band) 
p a t t e rn s  of satel l i ted acrocentr ics  w i th  those  found  in 
Xerus  rut i lus  f rom Africa. 

Materials  and methods. The following spec imens  were 
s tud ied :  Calloseiurus notatus (BoddaerL), Malaysia,  
Kuala  Lampur ,  2 males;  Indones ia ,  Djakar ta ,  1 female 
and  1 male;  Callosciurus f lav imanus  (I. Geoffroy), 
Thai land,  1 male ; South  Vie t  N a m  : 1 male  5; Callosciurus 
]inlaysoni (Horsfield), Thai land,  1 male.  Mitot ic  chromo-  
somes were examined  f rom mar ro w  cell suspensions  6, 
or f rom skin biopsies t h ro u g h  the  cour tesy  of Dr. T. C. 
Hsu ,  Anderson  Hospi ta l ,  Hous ton ,  Texas.  G-band  prepa-  
ra t ions  were made  using the  m e t h o d  of SEABRIGHT 7. 
Voucher  specimens  are p resen t ly  in the  possession of Dr. 
W .  PRYCHODKO, W a y n e  s t a t e  Univers i ty ,  Detroi t ,  
Michigan. 

Results.  Callosciurus notatus (Figure 1), C. f lav imanus  
f rom Thai land,  and C f in laysoni  all have  2n = 40 and  
ka ryo types  compr ized  of 6 pairs  of metacen t r ic ,  10 pairs  
of submetacen t r ic ,  and  3 pairs  of acrocentr ic  autosomes,  
one of which  bears  satell i tes.  A large submetacen t r i c  and  a 
small  submetacen t r i c  cons t i tu te  the  X and Y chromosomes  
respect ively.  C. f lav imanus  r epor ted  previous ly  f rom 
South  Viet  N a m  exhib i ted  a k a r y o t y p e  similar  to  t h a t  of 
the  specimen repor ted  here  f rom Tha i land  excep t  for t he  
fact  t h a t  satell i tes were no t  recognized in the  former  and  
the  otherwise  comparab le  pa i r  was classified wi th in  the  
submetacen t r i c  category.  

Ef for t s  to ob ta in  G-band  p a t t e r n s  in C. notatus f rom 
Kuala  L a m p u r  and  D j ak a r t a  were only par t i a l ly  success- 
ful, bu t  it  was cons i s ten t ly  possible to  iden t i fy  t he  p a t t e r n  
of the  satel l i ted acrocentrics.  These ch romosomes  were 

Fig. 2. Giemsa band patterns of satellited acrocentric autosomes from 
a) Callosciurus notatus compared with those of b) Xerus rutilus and 
c) an ideogram derived from both species. 
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ind i s t i ngu i shab le  f rom the  sa te l l i ted  ac rocen t r i c  pa i r  
descr ibed  in t he  Af r i can  g r o u n d  squi r re l  Xerus rutilus s 
(Figure 2). A single b a n d  loca ted  in t h e  p r o x i m a l  ha l f  of 
the  c h r o m o s o m e  cha rac t e r i zed  t he  sa te l l i t ed  pa i r  f rom 
b o t h  Callosciurus and  Xerus. 

Discussion. A m o n g  the  v e r y  few species of Callosciurus 
f rom sca t t e r ed  local i t ies  e x a m i n e d  so far, no in terspeci f ic  
or geographic  v a r i a t i o n  in k a r y o t y p e s  t las been  observed.  
Moreover ,  all possess a d i s t i nc t i ve  sa te l l i ted  pa i r  of 
ac rocen t r i e  chromosomes ,  s imi la r  to  those  found  in  t h e  
g round-dwel l ing  cal losciurine,  Dremomys ru/igenis (2n = 
38). I n  add i t ion ,  th i s  sa te l l i t ed  ac rocen t r i c  pa i r  appea r s  to  
be  morpho log ica l ly  ident ica l ,  on  t he  basis  of G i e m s a - b a n d  
compar isons ,  w i t h  t h a t  of t he  sa te l l i t ed  ac rocen t r ic  
c h r o m o s o m a l  pa i r  f ound  in t he  Af r i can  xer ine  g round  
squirrel ,  Xerus rulilus (2n = 38). This  suppo r t s  t h e  
sugges t ion  8 t h a t  xer ines  and  eal losciur ines  m a y  be  re la ted.  
At  t he  same  t ime,  t he  As ian  p a l m  squirrels ,  Funambulus, 
m a y  also be r e l a t ed  to cal losciurines,  accord ing  to i m m u n o -  
logical  ev idence  s. However ,  n e i t h e r  F. palmarum (2n = 
46) 10 nor  F.  pennanti (2n = 54) ~1 a p p e a r  to  h a v e  sa te l l i ted  
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acrocentr ics ,  a n d  the i r  k a r y o t y p e s  are qu i te  d i f fe ren t  f rom 
those  descr ibed  for xer ine  a n d  ce r t a in  cal losciur ine squir-  
rels. 

A l t h o u g h  t h e  e v o l u t i o n a r y  h i s t o ry  of Calloscuirus is 
poor ly  unde r s tood ,  fossil  xe r ine  g round  squir re ls  are k n o w n  
f rom t h e  la te  Oligocene of E u r o p e  (Heteroxerus), a n d  t he  
Miocene of Morocco an d  Spa in  (Getuloxerus) 1~. The  
sa te l l i ted  ac rocen t r i c  au to somes  of e x t a n t  X. rutilus m a y  
h a v e  been  r e t a ined  w i t h i n  t h e  xer ine  l ineage since t h a t  
t ime,  a v iew t h a t  is s u p p o r t e d  b y  t h e  a p p e a r a n c e  of 
seeming ly  iden t i ca l  ch ro mo s o mes  in Callosciurus a n d  in 
the  more  r ecen t l y  evo lved  xer ine  genus  Spermophilopsis 8. 

Zusammen/assung. Die K a r y o t y p e n  yon  Callosciurus 
notatus, C. /inlaysoni u n d  C. /lavimanus bes i t zen  alle 2n 
= 4 0  C h r o m o s o m e n :  6 me tazen t r i s ch ,  10 s u b m e t a z e n t r i s c h  
u n d  3 ak rozen t r i sch .  E ines  der  a k r o z e n t r i s c h e n  P a a r e  
t r g g t  e inen  auffgl l igen Sa te l l i t en ;  ak rozen t r i s che  Satell i-  
t e n c h r o m o s o m e n  y o n  Callosciurus u n d  Xerus rutilus 
bes i tzen  iden t i sche  G - B a n d m u s t e r .  Akrozen t r i s che  Chro- 
m o s o m e n  m i t  Sa te l l i t en  w u r d e n  a u c h  y o n  den  Callo- 
sc iur inen  Dremomys ru#genis u n d  der  Xer ine  Spermo- 
phil@sis leptodactylus beschr ieben .  
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Cytotaxonomical Consideration of the Genus Blennius  (Pisces-Perciformes)  

W i t h i n  t he  compl i ca t ed  subo rde r  of t he  Blennio idea ,  in 
wh ich  va r ious  b e n t h o n i c  f ish famil ies  are  ga thered1,  ~, 
t he  B lenn i idae  compr i se  a large f ami ly  whose  ecological  
va lence  has  a l lowed i t  to  colonize t he  coas t l ines  of all  
seas a n d  to  p e n e t r a t e  in to  b r a c k i s h  a n d  even  f resh 
waters .  One of t he  p rob l ems  of B lenn i idae  c lass i f ica t ion is 
the  d iv i s ion  in to  genera  a n d  subgene ra  3, 4. 

The  pu rpose  of t he  p r e sen t  p a p e r  is to  m a k e  some 
c o n t r i b u t i o n  to  so lv ing t he  above  p r o b l e m  b y  m e a n s  of 
t he  karyologica l  d a t a  conce rn ing  severa l  M e d i t e r r a n e a n  
species of b l e n n y  of t he  genus  Blennius L., 1758. As 
a l r eady  d e m o n s t r a t e d  in one of our  p rev ious  works  5, 
k a r y o t y p e  ana lys i s  can  be useful  if car r ied  ou t  on  species 
be long ing  to t a x o n o m i c a l l y  homogeneous  g roups  whose  
c lass i f ica t ion is, however ,  compl i ca t ed  because  of t he i r  
g rea t  size a n d  w e a l t h  of special ized forms.  

One example  of th i s  is t h e  genus  Blennius L., a com- 
p l i ca ted  and  s u b d i v i d e d  t a x o n  inc lud ing  n u m e r o u s  species 
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Fig. 1. Metaphase plate of Blennius sanguinolentus (a) and of 
Blennius pavo (b). Arrows indicate the subtelocentric chromosomes. 


