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Chromosome Patterns of 7 Species of Leaf-Nosed Bats of Venezuela (Chiroptera-Phyl lostomidae)  

The chromosomes of var ious  members  of the  fami ly  
Phy l los tomidae  have  recent ly  been s tudied by  BAKER 1, 
and H s v  et al. e on specimens f rom Mexico, in the  
nor thern  l imi t  of the  Neot ropica l  region. BAKER t did no t  
find any  ka ryo typ ic  var ia t ion,  in te rpopula t iona l  or 
geographical ,  in t he  Mexican mater ia l  he studied. This  
confirms the  fact  t h a t  chromosomes  Of bats  are in general  
h ighly  conservat ive .  The  authors  also found an unusual  
sex mechan i sm in some species, wi th  a male  X Y 1 Y  2 
system. I t  seems useful, therefore,  to see how bats  of the  
same species s tudied by  the  above  ment ioned  authors,  
bu t  f rom far d i s tan t  localities, behave  in chromosome 
structure.  

W e  studied the  chromosomes  in specimens of Phil- 
lostomus discolor discolor, A rtibeus ]amaicensis jamaicensis, 
Artibeus lituratus palmarum, Carollia perspicillala, Stur- 
nira lilium and Sturnira ludovici f rom Venezuela  to 
compare  wi th  the  specimens of the  same species repor ted  
by  the  above-ment ioned  authors.  We  also describe here 
for the  first  t i m e  the  chromosomes  of t~hyllostomus 
haslatus. Chromosome prepara t ions  were obta ined  f rom 
bone marrow,  using the  FORD and WOOLAND ~ technique  
wi th  some modificat ions.  Chromosome nomenc la tu re  
follows LEVAN et  al. 4. The chromosomes  of Phyllostomus 
discolor discolor were s tudied in 3 males and 1 female  f rom 
Rancho  Grande,  Aragua.  These specimens bear  ca ta logue 
numbers  M B U C V  1-1594, 1-1672, 1-1673 a n d  1-1674 
(MuseD de Biologia, Univers idad  Central  de Venezuela)i 
Chromosomes  of Phyllostomus hastalus were inves t iga ted  
in 3 males  and 1 female  f rom Rancho  Grande, Aragua  
(the males  bear  the  cata logue numbers  ROM 9967, 9968 
and 9969, Roya l  Ontar io  Museum, and the  female  is 
MBUCV 1-1592), 1 female  f rom San Cristobal, Tachi ra  
(MBUCV 1-1757) and 2 males f rom E1 Dividive,  Truj i l lo  
(MBUCV 1-1754 and 1-1755). We  studied 2 males and 
1 female  specimens of Arlibeus lituratus palmarurn f rom 
Rancho  Grande,  Aragua  (ROM 9978, 9979 and 9980). 
Artibeus ]amaicensis ]amaicensis was s tudied in 1 male  
specimen t aken  59 km south-eas t  of Maturin,  Monagas 
(MBUCV 1-1593) and 1 female  f rom Las Horquetas ,  
Aragua  (MBUCV 1-1751). 1 male  of Carollia perspicillata 
f rom Rancho  Grande,  Aragua  (MBUCV 1-1758) and 
1 male  and 1 female  f rom Las t to rque tas ,  Aragua  
(MBUCV 1-1752, 1-1753) were studied. Also we s tudied 
1 female  of Sturnira lilium f rom Guamitas ,  Aragua  
(MBUCV 1-1747) and 1 female  and 1 male  f rom Las 
Horque tas ,  Aragua  (MBUCV 1-1749, 1-1750). 1 m a l e  
specimen of Sturnira ludovici was studied,  f r o m  Las 
Horque tas ,  Aragua  (MBUCV 1-1748). 

We  s tudied 50 m e t a p h a s e  spreads of Ph. hastatus and 
27 of Ph. discolor. Both  species have  the  diploid number  
of 32 chromosomes.  All autosomes are metacen t r i c  or sub- 
metacent r ic ,  and t h e y  grade smooth ly  in size f rom large 
to small.  The  sexual  pair  is formed by  a med ium sized 
metacen t r i c  X and a small  acrocentr ic  Y. The  chromo- 
somes of Ph. hastatus (Figure 1) are qui te  s imilar  to those 
of Ph. discolor in all the  autosomes and the  allosomes, 
except  for the  last  pai r  of autosomes.  I n  Ph. hastalus this 
pair  is formed by  small  acrocentr ic  chromosomes,  whereas  
in Ph. discolor this pair  is formed by  metacen t r i c  ones. 
This  is one of t h e  few known cases of chromosome diver-  
s i ty  a t  the  in t ragener ic  levels in bats,  as bo th  in 
Vespert i l ionids 5 and Phyl los tomids l ,  ~, the  condi t ion  
general ly found is t ha t  undi f ferent ia ted  ka ryo types  
among  different  species of the  same genus. The  cells 
inves t iga ted  of Artibeus lituratus (Figure 2) and Arlibeus 
jamaicensis (30 metaphases  of the  former  and 28 of the  
latter)  give 31 chromosomes  in the  male  and 30 chromo-  

somes in the  female  wi th  a male X Y 1 Y  2 sexual  system. 
The au tosomal  complement  is ident ical  in the  2 species. 
The  chromosomes  of Carollia perspicillata (Figure 3) 
were s tudied in 37 metaphases  which afforded a number  
of 2N = 20 in females and 2N = 21 in males, represent-  
ing another  example  of the  male  X Y I Y  2 sexual  sys tem 
and wi th  well marked  secondary constr ict ions in the  X.  
Wi th  respect  to Sturnira lilium (Figure 4) and Sturnira 
ludovici, 26 and 6 metaphases  were s tudied respect ively,  
affording a diploid number  of 30 chromosomes.  

Fig. 1. Karyotype of Phyllostomus hastatus. 

Fig. 2. Karyotype of Artibeus lituratus palmarum. 
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Fig. 3. Karyotype of Carollia perspicillata. 

The resul ts  of our inves t iga t ions  do no t  show a n y  
s ignif icant  difference wi th  t he  ka ryo types  descr ibed for 
t he  same species f rom various localities of Mexico, as 
repor ted  by  BAI<ER: and by  H s u  et  al. 2, s epa ra ted  b y  
more  t h a n  3000 km. The same is t rue  for A.  lituratus as 
compared  wi th  the  in fo rmat ion  af forded by  BEq:K et  
al. 6 f r o m ' s p ec i men s  of S~o Paulo,  Brazil.  

The  double  Y sexual  sys t em in males,  found in ve ry  
few m a m m a l i a n  species, would seem to be a peculiar  
charac ter i s t ic  of some species of leaf-nosed bats ,  and it is 
found in a t  least  2 d i f fe rent  subfamil ies  (Phyl los tominae  
and  Carolliinae). The origin of these  al losomes is ap- 
p a r en t l y  different ,  since the i r  shapes  are marked ly  
d i f fe rent  in t he  2 subfamilies.  At  any  rate,  phy logeny  of 
these  allosomes is still doubt fu l  and new in format ion  wilt 
be  needed to  shed l ight  on th is  p rob lem and  to de te rmine  
its t rue  ex tens ion  and  significance wi th in  the  group.  

Resumen. Se es tud ia ron  los c romosomas  de 7 especies 
de murci61agos f i los tdmidos de Venezuela.  Se compara ron  
con los es tudios  real izados en M6xico, no encont r~ndose  
diferencias  s ignif icat ivas y conf i rmando  el s i s tema 
X Y : Y  2 en algunas especies. E n  Ph. hastatus se observ6 
una  diferencia en un par  autos6mico ; un caso de var iacidn 
intragen6rica.  
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Fig. 4. Karyotype of Sturnira lilium. 
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N u c l e o l o n e m a  in L e m o n  Fruit  Nucieo l i  (Citrus limon L.) 

The he terogeneous  a a t u r e  of t he  nucleolus has been  
d e m o n s t r a t e d  in p l an t  and  an imal  organisms.  Opinions 
differ, however ,  concerning the  s t ruc tura l  c o m p o n e n t s  
of the  nucleolus,  especial ly w i th  respec t  to  t he  nucleo- 
Ionema-nucleoloplasm concep t  of ]~STABLE and SOrXLO :-5. 
Opt ical  conf i rmat ion  of t he  presence  of the  nucleolone- 
m a t a  in nucleoli  of var ious  p l a n t  species has been  ob- 
t a ined  recent ly  6, 7. This communica t i on  presen ts  evidence 
of the  presence  of a nuc leo lonema in in te rphase  nuclei  of 
l emon f ru i t  tissue, a s t ruc tu re  which has  previous ly  been 
referred to as ' s t rand- l ike '  and  ' l inear '  componen t s  s -n .  

Materials and methods. Stalks  f rom juice vesicles of 
m a t u r e  lemon frui ts  (Citrus limon L.) were  inocula ted  
asept ical ly  onto  mineral -sucrose  solut ion (pH 5.0-6.0) in 
' P y r e x '  Pe t r i  dishes  l ined wi th  W h a t m a n  No. 40 or 42 
'Ashless '  f i l ter  pape r  or W h a t m a n  GF/A glass f i l ter  p a p e r  
and kep t  in t he  da rk  a t  25~ :2. 1-3-day-old  exp lan t s  
were  f ixed in R a n d o l p h ' s  C R A F  solut ion :3 and  uns ta ined  
paraf f in  sect ions (12 ~ thick) and  uns ta ined  squash  pre-  

pa ra t ions  m a d e  as descr ibed previously  :~  Squash  
p repara t ions  d e h y d r a t e d  wi th  isopropanol  were cleared 
wi th  xylene  and  m o u n t e d  in 'S i ra '  m o u n t a u t  ins tead of 
'Eupara l ' .  
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