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t h a t :  ' P r e p a r a t i o n s  f rom the  iguanids  Iguana iguana an d  
Crotaphytus collaris m a d e  s u b s e q u e n t  to  t h e  pub l i shed  
k a r y o t y p e s  h a v e  also shown  a sa te l l i ted  No. 2 pai r . '  Th i s  
raises t he  poss ib i l i ty  t h a t  th i s  m a y  be  a cons i s t en t  
p h e n o m e n o n  in th i s  f ami ly  which  will no t  be  ev ide n t  ex- 
cep t  u n d e r  ideal  t issue cu l tu re  and  p r e p a r a t i v e  cytologic 
condi t ions .  

T h e  second o b s e r v a t i o n s  conce rn  t h e  m i c r o c h r o m o s o m e  
m o r p h o l o g y  a n d  i ts  p r o b a b l e  i m p o r t a n c e  in  species 
d i f f e ren t i a t ion  a n d  p e r h a p s  in specia t io  n i tself  ~,~,9. Our  
a r r a n g e m e n t  of m i c ro ch ro mo s o mes  for S. occidentalis a n d  
S. graciosus suggests  t h a t  t h e  5 m i c r o c h r o m o s o m a l  pa i r s  
in  t h e  fo rmer  are v e r y  s imi la r  if n o t  iden t i ca l  to  t h e  f i r s t  
5 m i c r o c h r o m o s o m e  pa i r s  of t h e  l a t t e r .  A rev iew of t h e  
Uta k a r y o t y p e s  of PENNOCK 2, 7 sugges t  a s imi la r  i d e n t i t y  
for a t  leas t  t h e  f i rs t  4 pairs.  Thus ,  i t  would  seem t h a t  
ana lys is  of m i c r o c h r o m o s o m e  n u m b e r  is n o t  suff ic ient  for  
cr i t ical  in terspeci f ic  compar i son  a m o n g  t h e  l izard  ka ryo -  
types .  B e t t e r  p r e p a r a t i v e  t echn iques  revea l  suff ic ient  
m i c r o c h r o m o s o m a l  m o r p h o l o g y  for  good c o m p a r a t i v e  
ana lys i s  of t h e  l a rger  pairs .  Excel leng  p r e p a r a t i o n s  will  
enab le  one to  see de ta i l  in all b u t  t h e  smal les t  pairs ,  even  
to v i sua l i za t ion  of a p p a r e n t l y  sa te l l i ted  m i c r o c h r o m o -  
somes. A n o t h e r  t e c h n i q u e  recen t ly  deve loped  b y  SHAW 1~ 
has  d e m o n s t r a t e d  v is ib le  a r m  s t r u c t u r e  in  t h e  smal l e s t  
m i c ro ch ro mo s o mes  of S. graciosus n.  Th i s  p romises  to  be  
he lpfu l  in  t h e  fu tu re  ana lys i s  of in terspeci f ic  m i c ro ch ro mo-  
somal  differences  an d  t h e i r  m e a n i n g  in k a r y o t y p e  evolu-  
t ion  in t h e  l izards.  L i za rd  t i ssues  are read i ly  ava i l ab le  a n d  
easi ly h a n d l e d  b y  s t a n d a r d  t i ssue  cu l tu re  t e c h n i q u e s  and  
should  be  a va luab l e  source of m a t e r i a l  for f u r t h e r  s tud ies  
of m i c r o c h r o m o s o m e  b e h a v i o r  an d  func t ion .  

Fig. 1. (a) (top) Karyotype of Sceloporus graciosus. Note satellites at 
end of long arm of second macrochromosolne pair. (b) (bottom) 
Karyotype of Sceloporus occidentaIis. 

Rdsumd. Les c h r o m o s o m e s  s o m a t i q u e s  de deux  L6zards  
r ep r6sen ta t i f s  des scelopor ins  son t  analys6s.  S. graciosus 
a 12 m a c r o c h r o m o s o m e s  et  18 mic roch romosomes ,  e t  S. 
occidentalis a 12 m a c r o c h r o m o s o m e s  et  10 m i c r o c h r o m o -  
somes. La  morpholog ie  des m a c r o c h r o m o s o m e s  de ces 
deux  esp~ces est  la m~ine. L a  morpho log ie  des micro-  
ch ro mo s o mes  offre des diff6rences sp6eif iques i m p o r t a n t e s .  
Ce fa i t  a ins i  que d ' a u t r e s  c o n s t a t a t i o n s  suggSrent  que  les 
c h a n g e m e n t s  observ6s  dans  les m i c r o c h r o m o s o m e s  j o u e n t  
p r o b a b l e m e n t  un  r61e i m p o r t a n t  dans  l ' 6vo lu t ion  du  
k a r y o t y p e  des L6zards.  
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Fig. 2. (a) and (b) Long-arm telomeric association and 'bridging' of 
second macrochromosome pair of S. occidentalis. (c) Satellites of 
second macroehromosome pair of S. occidentalis appearing after 
multiple passages in tissue culture. 
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The Chromosomes of MarmosaJuscata Thomas,  from Northern Venezuela (Marsupialia, Didelphidae) 

The  k a r y o t y p e  of ~Iarmosa robinsoni has  been  recen t ly  
r epor t ed  b y  REIG 1 as be ing  ve ry  s imi la r  to  t h a t  of 
Caluromys derbianus, descr ibed  b y  BIGGERS et  a l ) .  B o t h  
species sha re  t he  same  n u m b e r  of c h r o m o s o m e s  (2n = 14) 
and  t he  au toso lnes  are qui te  s imi lar  in re la t ive  size an d  
a rm  ra t io  the  gonosomes  are s l ight ly  different ,  t hough .  
Marmosa mexicana has  also been  found  2 to  be  ve ry  s imi la r  
to  Caluromys derbianus in  t he  c h r o m o s o m e  comple men t ,  
b u t  a desc r ip t ion  of i ts  k a r y o t y p e  has  no t  been  presen ted .  

The  s t r ik ing  c h r o m o s o m e  s imi la r i ty  found  be t w een  
fair ly  s epa ra t e  d ide lph id  genera  is n o t e w o r t h y .  Marmosa 

a n d  Caluromys are m e m b e r s  of d i f fe ren t  subfami l ies  of t h e  
D ide lph idae  1, a, n a m e l y  D i d e l p h i n ae  a n d  Microbio-  
ther i inae .  Dide lph ids  of t h e  same  s u b f a m i l y  as Marmosa, 
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such  as Didelphis 4 a n d  Monodelphis 5, show k a r y o t y p e s  of 
2n = 22 or 2n ~ 18 chromosomes .  The  differences  b e t w e e n  
these  k a r y o t y p e s  a n d  t h a t  of Marmosa are m u c h  g rea te r  
t h a n  t h e  di f ferences  b e t w e e n  t h e  k a r y o t y p e s  of Marmosa 
a n d  Caluromys. Marmosa is, however ,  a r a t h e r  d ivers i f ied 
a n d  ve ry  po ly typ i c  genus  of Neo t rop iea l  d idelphids ,  a n d  
we h a v e  c h r o m o s o m e  i n f o r m a t i o n  of on ly  2 of t h e  37 
recognized  species ~. I t  is i m p o r t a n t ,  therefore ,  to  s t udy  t h e  
c h r o m o s o m e s  of o the r  species of th i s  t axon ,  in  o rder  to  see 
h o w  far  t he  same  k a r y o t y p e  is r epea t ed  w i t h i n  t he  genus.  

The  species of Marmosa can  be  g rouped  in 4 d i f fe ren t  
subgenera ,  n a m e l y  Marmosa s.s., Micoureus, Marmosops 
a n d  Thylarnys ~. The  genus  is p r o b a b l y  as o ld  as t h e  
Pa leocene  8, a n d  t he  d i f f e ren t  subgene ra  m a y  rep resen t  a n  
ear ly  r ad ia t ion .  C h r o m o s o m e  i n f o r m a t i o n  so fa r  r epo r t ed  

refers  to 2 species (M. robinsoni a n d  M. mexicans} of t he  
subgenus  Marmosa s s. ( the  'rnurina group '  of TATE"). 
W e  h a v e  i n v e s t i g a t e d  t h e  ch ro mo s o mes  of Marmosa 
/uscata Thomas ,  a species of t h e  subgenus  Marmosops 
(noctivaga group  of TATE) d i s t r i b u t e d  in t h e  sub t rop ica l  
forests  of t h e  Andes  of Venezue la  a n d  Colombia,  an d  t he  
Cordi l lera  de  la Cos ta  of n o r t h e r n  Venezne la  u. 

One female  f rom R a n c h o  Grande ,  Aragua,  and  2 of 
t he i r  fe tuses  were t r e a t e d  b y  t h e  t i ssue  cu l tu re  t e c h n i q u e  
descr ibed  e lsewhere  ~~ W e  cu l tu red  t h e  t i ssues  f rom the  
ovary ,  lung, l ive r  a n d  k idney  of t h e  mo the r ,  an d  t he  
whole  embryos .  Ve ry  good resul t s  were o b t a i n e d  from the  
ova ry  t i ssue  of t h e  m o t h e r  a n d  f rom t h e  embryos ,  wh ich  
inc luded  I ma le  and  1 female,  as d e t e r m i n e d  b y  t he  
chromosomes .  Sk in  an d  skul l  of t h e  a d u l t  female  were 
depos i ted  in t h e  col lect ion of m a m m a l s  of t h e  I n s t i t u t e  of 
Tropica l  Zoology, Cent ra l  U n i v e r s i t y  of Venzuela ,  ca ta-  
logued unde r  t h e  n u m b e r  M B U C V  1-1583. I n  order  to  
conf i rm t h e  ma le  ka ryo type ,  we s tud ied  1 adu l t  ma le  
(MBUCV 1-1606) f rom Al tos  de Pipe,  Miranda ,  us ing  t he  
bone  m a r r o w  11 a n d  cornea  ~2 d i rec t  t echniques .  A to t a l  of 
88 cells were obse rved  a n d  counted ,  an d  25 k a r y o t y p e s  
were cons t ruc t ed  f rom enla rged  p r i n t s  (Figure,  A and  B). 
T h e  k a r y o t y p e s  were cons i s t en t  in the  4 ind iv idua ls  
s tudied.  

The  c h r o m o s o m e  c o m p l e m e n t  of Marmosa/usvala com- 
prises the  same  groups  of ch ro mo s o mes  as in  3~rarmosa 
robinsoni a n d  Caluromys derbianus : 3 pa i rs  of large me ta -  
cen t r ic  to s u b m e t a c e n t r i c  au tosomes  (group A) ; l pa i r  of 
med i u m-s i zed  m e t a e e n t r i c  ~u~cosomes (group B) ;  2 p a t s  
of m e t a c e n t r i c  smal l -s ized au to somes  (group C), and  a 
sexual  pa i r  fo rmed  by a smal l  m e t a e e n t r i c  X Simi lar  in  
size to  those  of pa i r  C 2 f rom which  i t  m a y  be diff icul t  to  
d i s t ingmsh ,  an d  a te locent r ic  Y of size s o m e w h a t  larger  
t h a n  t h e  a rms  of t h e  X chromosome.  

T h e  c h r o m o s o m e s  of g roup  A an d  g roup  B are  p~obabty  
t h e  same in Marmosa /uscata, M. robinsoni an d  Caluromys 
derbian~as: t h e y  are  ind i s t ingu i shab le  in  re la t ive  size and  
a r m  ra t io  in  the  3 species. A c lear -cu t  di f ference occurs, 
however ,  in  t h e  g roup  C of au tosomes .  I n  Marmosa 
robinsoni a n d  Caluromys derbianus t h e  2 pa i r s  of smal l  
au tosomes  h a v e  s u b t e r m i n a l  c en t ro mere s  an d  they  are 
qu i t e  s imi la r  in size an d  a r m  rat io.  I n  ]Vfarmosa /uscata 
t hese  2 pa i rs  agree  in re la t ive  size w i t h  those  of t h e  o the r  
species, b u t  the  cen t romeres  are  med ia l  in  pos i t ion  in 
each  pair .  T h e  X is me t acen t r i c  in 2kr. /uscata, as in M.  
robinsoni, whereas  it is ac rocea t r i c  in C. derbianus. The  
Ys, t h o u g h  s l ight ly  d i f ferent  in size, are  qu i te  s imi lar  in 
t h e  3 species. 

Marmosa /uscata is t h u s  d i f fe ren t  in  k a r y o t y p e  f rom 
Marmosa robinsoni only  in t h e  pos i t ion  of the  cen t romere  
in t h e  2 smal l -s ized au tosomes  of g roup  C, these  chromo-  
somes  be ing  m e t a c e n t r i c  in  the fo rmer  a n d  sub te locen t r i c  
in  t h e  la t te r .  Therefore,  t h e  over-al l  k a r y o t y p e  difference 
b e t w een  these  2 species be long ing  to  2 d i f fe ren t  subgenera  

Karyotypes of a female (A) and a male (B) individual of Marmosa 
(Marmosops) /useata Thomas, from northern Venezuela (Rancho 
Grande, Aragua). From C-metaphases of primary cultures of em- 
bryonic ceils. Aceto-orcein aad squash, 
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p robab ly  does no t  imply  more  t h a n  2 per icentr ic  inver-  
sions. I t  is, however,  s t r ik ing to realize t h a t  there  are 
more  ka ryo type  differences be tween  these  2 species t h a n  
be tween  2~larmosa robinsoni and  Caluromys derbianus, 
which seem to differ only  in t he  X chromosome,  acro- 
centr ic  in the  lat ter ,  me taeen t r i c  in the  former.  Naryo-  
t ype  changes  appear  no t  to run  parallel  to  phy logeny  in 
the  evolut ion of these  taxa~3. 

Resumen. Los c romosomas  de 3Iarmosa /uscata (sub- 
g6nero Marmosops), es tudiados  pe r  cult ivo de te j idos en 
base a 4 individuos de la Cordillera de la Costa en el 
nor te  de Venezuela,  resu l ta ron  diferir  de los de Marmosa 
robinsoni s61o en el quin to  y sexto par  de autosomas,  me ta -  
c6ntricos en la p r i m e r s  y subteloc6ntr icos  en la segunda  

especie. Con lode ,  se encuen t r an  mayores  diferencias 
en t re  los car iot ipos de estas  2 especies que entre  los de 
21dr. robinsoni y Caluromys derbianus. 
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I s o m o r p h i c  S e x - C h r o m o s o m e s  in T w o  Venezue lan  
(Rodent ia ,  C a v i o m o r p h a )  

The sp iny  ra ts  (family Echimyidae)  of the  genus 
Proechimys are common  h a b i t a n t s  of the  forests  of the  
lowlands and moun ta in  slopes of t ropical  South  Amer ica  
and of southern  Middle America.  They  are typ ica l  
members  of the  suborder  Cavionmrpha  of Neotropica l  
rodents ,  represen t ing  one of the  generalized, rat- l ike 
groups of the  cav iomorph  radia t ion  ~. The species of 
Proechimys proved  to be highly  variable and therefore  
very diff icult  to classify 2 4. 

Pu rpo r t ing  t(, con t r ibu te  to clarif ication of the  taxo-  
nomy of the  genus, the senior au thor  s t a r t ed  to ga ther  
ch romosome informat ion  from samples of d i f ferent  
Venezuelan  populati~)ns of Proechimys. In  this  rout ine  
w~)rk, he became surprised to discover t h a t  one female and 
one male individual ,  caught  by himself  in the  gallery 
forest  near  La Esmera lda ,  Amazonas  Terri tory,  Venezucla  
(upper Orinoco River).  showed exact ly  the  same karyo-  
types  of 26 chromosomes  wi thou t  morphologica l ly  
dis t inguishable  X and Y chromosomes  in the  male 
(Figure 1). Unfor tuna te ly ,  only 2 individuals  were 
available from this  locality.  The skins and skulls are 
deposi ted  in the  collection of m a m m a l s  of the  i n s t i t u t e  of 
Tropical  Zoology, Central  Univers i ty  of Venezuela  (c?, 
MBUCV 1-1716: ~, MBUCV 1-1790). 18 ka ryo types  were 
cons t ruc ted  of the  female, and 29 of the male, f rom a to ta l  
of 100 s tudied  cells f rom bone-marrow,  p repa red  wi th  the  
wel l -known colchic ine-hypotonic  p r e t r e a t m e n t  tech-  
nique ~,6. The ka ryo types  were cons is ten t  in all the  cells 
s tudied,  and in none of the  male cells was a he t e romorph ic  
pair  observed which could be ascribed to  the  usual X Y  
sexual system.  

Due to the  fact  t h a t  the  locali ty of La Esmera lda  is 
located very  far away in a r a the r  isolated pa r t  of the  
Orinoco jungle,  it was impossible  unti l  now to get  more  
specimens  from this  popula t ion ,  i n  order  to compare  these  
results, we s tudied  slides f rom our files of specimens of 
Proechimys f rom Aragua  Sta te  in no r the rn  Venezuela,  
cur rent ly  classified as Proechimys guyannensis guairae 
Thomas  2,7,s. We had  p repara t ions  f rom bone -mar row 
cells of 3 individuals  of this  t axon :  1 female (MBUCV 
1-1760) and 1 male (MBUCVl-1642)  f rom Bahfa de 
Cats,  Ocumare  de la Costa, Aragua, and 1 female f rom La 
Horque ta ,  near  Tiara, Aragua,  deposi ted in the  Un i t ed  

P o p u l a t i o n s  of the Spiny  Rat, Genus  Proechimys 

Sta tes  Nat iona l  Museum (USNM 395261). We examined  
60 cells of these individuals,  and found t h a t  the  diploid 
n u m b e r  is 2n -- 46 chromosomes .  The male also p roved  
no t  to have  dis t inguishable  X and  Y chromosomes,  so 
t h a t  the  female and the  male ka ryo types  were identical ,  
r epea t ing  the s i tua t ion  found in the  sample  f rom La  
Esmera lda  (Figure 2). 

Compar ing  the  ka ryo types  of the  2 forms studied,  it  
becomes obvious t h a t  t hey  are nmrked ly  different .  The 
specimens  from La Esmera lda  have  1 pai r  of large sub- 
telocentric,  1 pair  of large metacen t r ic ,  a gradual ly  de- 
creasing series of 7 pairs  of metacen t r ic  of med ium and  
small  size, and 4 pairs  of te locentr ic  chromosomes  (1 of 
med ium size and 3 of small  size). The ka ryo type  of the  
specimens  f rom Aragua has 1 pai r  of large metacent r ic ,  a 
series of 11 pairs  of acrocentr ic  and te locentr ic  (3 mediu ln  
sized and  the  r emainder  small sized) and  a decreasing 
series of 11 pairs of med ium and small  sized, meta-  and  
submetacen t r i c  chromosomes .  More detai led comparisons ,  
involving measu remen t s  and id iogram cons t ruc t ions  are 
cer ta in ly  required,  bu t  it is equal ly obvious  t h a t  these  2 
ka ryo types  could ha rd ly  be th~)ught of as belonging to the  
same species. 

However ,  the  specimens  f rom La Esmera lda  are no t  
d is t inguishable  f rom a series of the  same locali ty in the  
American Museum of Na tu ra l  H i s to ry  referred by TATE 'q 
to 1~. guyamzensis guyannensis (mispelled P. cayennensis 
cayennensis in his paper) .  The fact  t h a t  2 forms formally. 
considered as subspecies of the  species P. guyannensis 
show such di f ferent  ch romosome  complements ,  suggests  
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