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species, t he  va lues  r ange  f rom 45% in O. carvalhoi an d  O. 
occide~ztalis (2n = 22) to  181% in C. dorsata (2n = 104)31. 

The  po lyplo id  species of C e r a t o p h r y d i d a e  show succes- 
sive va lues  of D N A  c o n t e n t  co r re spond ing  to t h e  dupl i -  
ca ted  genomes.  The  t r ip lo id  h y b r i d  (3n = 33) p roduced  
b y  in terspeci f ic  m a t i n g  of t he  diploid  O. cultripes (2n -- 
22) a n d  t he  t e t r a p l o i d  O. americanus (4n = 44)~2 has  a 
D N A  c o n t e n t  a l m o s t  i n t e r m e d i a r y  to t he  d ip lo id  an d  t h e  
t e t r ap lo id  species. 

The  h igh  va lues  of D N A  found  in G y m n o p h i o n a  an d  
C a u d a t a  m a y  be  r e l a t ed  to t h e i r  phy logene t i c  or igin f rom 
a c o m m o n  ances t r a l  genome.  On ti le o t h e r  hand ,  t h e  
Sal ient ia ,  whose  D N A  c o n t e n t  is smaller ,  p r o b a b l y  de- 
r ived  f rom a n o t h e r  S tegocepha l i an  ances t r a l  genome t h a t  
evolved  in a d i f fe ren t  di rect ion,  f r om w h i c h  t h e  p r i m i t i v e  
rept i les  o r ig ina ted  too. 

Genic  dupl ica t ions ,  de tec ted  b y  successive increases  in 
DNA, p l ayed  an  i m p o r t a n t  role in the  evo lu t ion  of t h e  
species. Whi l e  t he  or ig ina l  genes are, for ins tance ,  in  
charge  of bas ic  func t ions  for t he  m a i n t e n a n c e  of t h e  
species, t h e  dup l i ca t ed  genes supp ly  r aw m a t e r i a l  for n ew  
m u t a t i o n s ,  whose  a d a p t a t i v e  va lues  are poss ib ly  higher .  
This  m e c h a n i s m  m a y  p roduce  a fas te r  d ivers i f i ca t ion  a n d  
a h igher  genet ic  p o l y m o r p h i s m .  Even tua l l y ,  d u r i n g  t h e  
evo lu t ive  process, new p ro t e ins  and  enzymes  m a y  be 
coded b y  t he  dup l i ca t ed  DNA. 

Resumen. F u e r o n  d e t e r m i n a d o s  por  c i to fo tomet r f a  los 
va lores  de D N A  en 33 especies de Amph ib i a ,  en  las que  
e s t a b a n  inc lu idas  30 especies de Sal ient ia ,  1 de G y m n o -  
p h i o n a  y 2 de Cauda ta ,  y fueron  c o m p a r a d a s  con sus 
cons t i tuc iones  c romosomicas .  Las  var iac iones  encon-  
t r a d a s  sugieren que  h u b o  a u m e n t o  de DNA, indepen-  
d i en t emen t e ,  en  las d i fe rentes  famil ias  e s tud iadas  y que  
en general ,  las especies mAs p r i m i t i v a s  f i logene t icamente ,  
poseen  m e n o r  c a n t i d a d  de  DNA,  c u a n d o  c o m p a r a d a s  a 
los va lores  en co n t r ad o s  p a r s  las mAs evoluidas.  
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Sex C h r o m o s o m e s  of a Pygopodid Lizard, Lialis 

The  l izard  f ami ly  P y g o p o d i d a e  of the  A u s t r a l i a - N e w  
Guine~t region con ta ins  a b o u t  15 species, all l imbless .  
Despi te  a superf ic ia l  r e semblance  to  snakes  (Figure 1), 
a n a t o m i c a l  s tud ies  i m p l y  a close r e l a t ionsh ip  to t he  large 
f ami ly  G e k k o n i d a e  1. The  k a r y o t y p e s  of pygopod ids  are 
t h u s  bI  i n t e r e s t  to  serve as a bas is  of compar i son  w i t h  
o the r  morpho log ica l  features .  To our  knowledge,  t he re  
are no o t h e r  pub l i shed  repor t s  on  the  ch romosomes  of a n y  
pygopod id  l izard.  

T h r o u g h  t he  cour tesy  of Dr. RICHARD Ross, a n d  t h e  co- 
ope ra t i on  of t he  M u s e u m  of C o m p a r a t i v e  Zoology, we 
received one ma le  a n d  one female  Lialis burtonis f rom 
Mareeba ,  A t h e r t o n  Tab le land ,  Queens l and  (Austral ia) .  
K n o w i n g  n o t h i n g  a b o u t  t he  r e p r o d u c t i v e  s t a t e s  of t h e  
l izards  ( they  h a d  been  in c a p t i v i t y  for some m o n t h s  before  
we rece ived  t h e m  in  m i d - J u n e )  we in jec ted  t h e m  3 t i m e s  
on  a l t e r n a t e  days  w i t h  100 I U  pe r  i n j ec t ion  of E q u i n e x  
S e r u m  G o n a d o t r o p i n  (Ayers t  Labora to r ies )  d u r i n g  t h e  
week  pr io r  to  sacrifice. Our  a im  was to s t i m u l a t e  meiot ic  
a n d  mi to t i c  divisions.  12 h p reced ing  sacrifice t he  l izards  
were i n j ec t ed  w i t h  0.1 ml  Colcemide (CIBA), in  a so lu t ion  
of 50 rag/l ,  to  a c c u m u l a t e  m i to t i c  m e t a p h a s e  cells. Fol low- 
ing sacrifice, gonads  were minced  in a h y p o t o n i c  c i t r a t e  
so lu t ion  a n d  p e r m a n e n t  slides were m a d e  as p rev ious ly  
descr ibed  2. 

Male:  All s tages  of meio t ic  a n d  mi to t i c  d iv is ions  were 
seen in a b u n d a n c e .  A t  d iak ines is  the re  a re  16 bodies.  
Close e x a m i n a t i o n  reveals  t h a t  one is a t r i v a l e n t ,  t h e  
o t h e r  15 b i v a l e n t s  (Figure 2). I n  t he  f i rs t  meio t ic  me ta -  
phase,  cells w i t h  16 a n d  17 ch romosomes  a p p e a r e d  
equa l ly  a b u n d a n t .  Mi to t ic  m e t a p h a s e  cells con f i rm  t h a t  
t he  diploid  n u m b e r  is 33 (Figure  3). The re  is one  large  
pa i r  of s u b m e t a c e n t r i c  ch romosomes ;  a smal le r  pa i r  of 
even  more  s u b m e d i a n  ch romosomes ;  a p p r o x i m a t e l y  3 
pa i rs  of sub te locen t r i c  ch romosomes  in wh ich  a sho r t  a r m  
m a y  be  seen;  a p p r o x i m a t e l y  5 pa i r s  of t e locen t r ics  de- 

burtonis 

creas ing g radua l ly  in  size, an d  no t  differ ing m a r k e d l y  
f rom t h e  sub te locen t r i c s ;  an d  a p p r o x i m a t e l y  5 pa i rs  of 
mic rochromosomes ,  1 of wh ich  is c lear ly  b i -a rmed .  The re  
are no  s h a r p  b r e a k s  b e t w e e n  macro-  a n d  mi c ro ch ro mo-  
somes, n o r  b e t w een  t h e  te locent r ics  an d  sub te locen t r i cs  - 
hence  t h e  use of t h e  word ' a p p r o x i m a t e l y ' .  Thus  t he re  are 
15 a u t o s o m a l  pa i r s  a n d  3 u n p a i r e d  sex chromosomes .  

Fema l e :  Only  3 cells were clear enough  for ana lys i s  in  
t h e  female.  The  diploid  n u m b e r  appea r s  to  be 34, w i t h  17 
pa i r s  of chromosomes ,  t h e  2 l a rges t  pa i r s  are t w o - a r m e d  
(Figure 4). One of t h e  smal les t  pa i rs  of ch romosomes  
appear s  to  be  me tacen t r i c .  

Fig. 1. Lialis burtonis, female. 
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I t  a p p e a r s  t h a t  Lialis burtonis is c h a r a c t e r i z e d  b y  a n  
X ~ X 2 Y  sex  c h r o m o s o m e  s y s t e m .  V e r y  s imi l a r  s y s t e m s  
h a v e  been  f o u n d  in t he  i g u a n i d  l izard  gene ra  Anolis a, 
Polychrus ~, a n d  Sceloporus 4. P r e s u m a b l y  it  is de r ived  
f r o m  a m o r e  p r i m i t i v e  X Y  s y s t e m .  A l t h o u g h  un t i l  r e cen t l y  
t h e r e  w a s  t h e  w i d e s p r e a d  a s s u m p t i o n  t h a t  t h e r e  w a s  no  
sex  c h r o m o s o m a l  h e t e r o m o r p h i s m  a m o n g  l izards  5, m a l e  
h e t e r o m o r p h i s m  m a y  be  t h e  rule  r a t h e r  t h a n  t h e  excep-  
t ion.  PENNOCK et al. 6 h a v e  d e m o n s t r a t e d  X - Y  in t h e  

i guan id  g e n u s  Uta, w h i c h  a p p e a r s  super f i c ia l ly  to  lack  
h e t e r o m o r p h i s m ;  a n d  COLX et  a12 h a v e  f o u n d  it  in  t h e  
te i id  g e n u s  Cnemidophorus. 

I n  t h e  cases  of  X ~ X 2 Y  in Anolis a n d  Sceloporus t h e  Y 
is c lear ly  m e t a c e n t r i c .  T h i s  also a p p e a r s  to  be  t r u e  for  
Lialis. T h e  c h r o m o s o m e  we are  cal l ing X~ a p p e a r s  to  be  a 
m e d i u m  sized te locent r ie ,  t he  X 2 is in t h e  size r a n g e  of t h e  
m i c r o c h r o m o s o m e s .  

I n  a d d i t i o n  to  t h e  i n t e r e s t i n g  a spec t  of h e t e r o m o r p h i s m ,  
t he  Lialis k a r y o t y p e  also p r o v i d e s  t a x o n o m i c  inference ,  
for  t h e r e  is a def in i te  r e s e m b l a n c e  b e t w e e n  the  k a r y o t y p e  
of t h i s  p y g o p o d i d  a n d  a t y p i c a l  gekkonid ,  a n d  it is un l ike  
the  k a r y o t y p e  of a h n o s t  all o t h e r  l izards.  Severa l  of t h e  
m a j o r  l izard  fami l ies  are c h a r a c t e r i z e d  b y  h a v i n g  repre -  
s e n t a t i v e s  w i t h  24 m a c r o c h r o m o s o m a l  a r m s ,  a n d  24 
m i c r o c h r o m o s o m e s S ,  9. N o t  fa l l ing in to  t h i s  p a t t e r n  are  
t he  Lace r t i dae ,  w h i c h  t e n d  to  h a v e  all a c rocen t r i c  
c h r o m o s o m e s  in t h e  k a r y o t y p e  a n d  an  N .F .  of 38~~ t h e  
Scincidae,  w h i c h  are  r e p o r t e d  to  h a v e  f r o m  2-6  pa i r s  of  
m e t a c e n t r i c  m a c r o c h r o m o s o m e s ,  o f t en  a s h a r p  b r e a k  in 
size b e t w e e n  m a c r o -  a n d  m i c r o c h r o m o s o m e s ,  a n d  an  N .F .  
of 36 388,11; a n d  t h e  G e k k o n i d a e  w h i c h  h a v e  diploid  
n u m b e r s  r a n g i n g  f r o m  32-46,  w i t h  r e l a t i ve ly  few m e t a -  
cen t r ic  c h r o m o s o m e s ,  a n d  a r a t h e r  u n c l e a r  d i s t i n c t i o n  
b e t w e e n  m a c r o -  a n d  m i c r o c h r o m o s o m e s  s. 12 

T h u s  we a t  leas t  can  say  t h a t  t h e  Lialis k a r y o t y p e  
s u p p o r t s  t h e  c o n c e p t  of  G e k k o n i d  a f f in i ty .  F u r t h e r  s t u d y  
w i t h i n  t h e  h i g h l y  specia l ized f a m i l y  P y g o p o d i d a e  w o u l d  
be r e w a r d i n g  b o t h  for  t h e  t a x o n o m i c  imp l i ca t i ons ,  a n d  
for  f u r t h e r  u n d e r s t a n d i n g  of t h e  sex c h r o m o s o m e  s y s t e m .  

Fig. 2. l)iakinesis in the male. ]'he arrow pc,ints to the sex trivalent. 

Z usammen/assmzg. E s  wi rd  e r s t m a l s  t iber den  K a r y o t y p  
c iner  E idechse  der  F a m i l i e  P y g o p o d i d a e ,  Lialis b ttrtonis 
m i t  d e m  G e s c h l e c h t s c h r o m o s o m e n s y s t e m  X 1 X 2 Y  be- 
r ich te r .  Die d ip lo ide  C h r o m o s o m e n z a h l  des M g n n c h e n s  
ist  33 u n d  die jenige  des  \ V c i b c h e n s  34. M~rpho log i s ch  
sche in t  der  K a r y o t y p  eine Ahn l i chkc i t  m i t  d e m j e n i g e n  
der  G e c k o n i d e n  zu bes i tzen .  
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Fig. 3. Mitotic metaphase in the male. 2n 33. Vertical line 10 bt. 

1;ig. 4. Mitotic metaphase in the female. 2n - 34. Verticalline 10/.t. 
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