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(2) t h a t  the  2 popula t ions  are in te rconnec ted  by  t h e  same 
sy s t em  t h a t  is responsible  for the  ubiqui tous  diffusion of 
the  species, which is t h a t  associated wi th  the  b lack r a t ' s  
condi t ion  as m a n ' s  commensal .  I t  is no t  improbab le  t h a t  
some ra ts  of Medi te r ranean  Europe  m a y  even have  
reached  America  w i t h . . .  Chr is topher  Columbus!  

Riassunto. In  una  popolazione i tal iana di  Rattus rattus 
L. ~ s ta to  messo in evidenza un cariotipo a 38 c romosomi ;  
la di f ferenza nel numero  diploide r i spe t to  a quan to  noto  
per  al t re  popolazioni  della s tessa specie ~ dovu t a  a due 

fusioni cent r iche  in condizione 0mozigote.  I1 confronto  con 
i car iot ipi  forni t i  da  al t r i  au tor i  per  la specie Rattus rattus 
ci fa proporre  anche  per  ques ta  specie di Rodi tor i  la 
p resenza  di un fenomeno  di pol imorf ismo cromosomico.  
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C h r o m o s o m e  P o l y m o r p h i s m  in Deer Mouse  Sibl ings  (Peromyscus maniculatus) 
Earl ier  ch romosome studies  d e m o n s t r a t e d  an unusual  

ch romosome  po lymorph i sm b o t h  wi th in  and  be tween  sub- 
specific members  of Peromyscus maniculatus 1-4. Al though  
mul t ip le  ba lanced ch romosome  t rans loca t ions  have  no t  
been  comple te ly  ruled out,  mos t  au thors  favor  the  ex- 
p lana t ion  of per icentr ic  inversions as p robab ly  represent -  
ing the  basic mechan i sm for the  ch romosome  poly- 
morph ism.  However ,  these inversions m a y  be comple-  
m e n t e d  in some animals  by  var ia t ion  due to  the  ma t ings  of 
animals  wi th  d i f ferent  karyotypes .  The p resen t  s tudy  in- 
dicates  t h a t  sibling offspr ing of the  same pa ren t s  also 
d e m o n s t r a t e  this  ch romosome  po lymorph ism.  

Materials and methods. The animals  used for this  s t u d y  
are f rom a colony ot Peromyscus maniculatus main ta ined  
at  t he  Univers i ty  of Wash ing ton ;  the  animals  in the  
colony have  resul ted  f rom free in te rbreed ing  among  
m e m b e r s  of the  pure  subspecies Peromyseus maniculatus 
rubidis, Peromyscus maniculatus gambelli, and  Peromyscus 
maniculatus sonoriensis over a period of several  years.  A 
to ta l  of 14 offspring from mult iple  rantings be tween  2 of 
these  colony animals  had successful ch romosome  analysis.  
The rout ine  chromosome studies  on these animals  util ized 
the  micro technique  for cul tur ing leukocytes  f rom whole- 
blood as previously  descr ibed 5. 

Results. For  ready  compar ison  be tween  animals,  the  
chromosomes  are placed into 3 groups as previously  de- 
scr ibed:  (A) large submetacen t r i c  ch romosomes ;  (B) 
acrocentr ic  chromosomes ;  and (C) small  submetacen t r i c  
and  metacen t r i c  chromosomes  3. Wi th in  each group the  
chromosomes  are a r ranged  in decreasing size. E x a m i n a t i o n  
of the  represen ta t ive  ka ryo types  in Figures  1, 2 and 3 
suggests  t h a t  a n u m b e r  of the  chromosomes  can be pai red 
on the  basis of size and morphology,  while o thers  cannot .  
Since the  acrocentr ic  chromosomes  are mos t  readi ly  dis- 
t inguished,  the  p r ima ry  compar isons  among  the  animals  
are based upon the  acrocentr ie  number ,  as smnmar i zed  
for the  14 siblings in the  Table. The fa the r  of these 
an imals  had  15 acrocentr ie  chromosomes  and  10 large sub- 
me tacen t r i c  chromosomes.  The s tudies  on the  mo t h e r  
were unsuccessful.  

The n u m b e r  of acrocentr ic  ch romosomes  varies f rom 
12-15 in the  females and 14-16 in the  males  (see Table). 
The n u m b e r  of the  large metacen t r i c  ch romosomes  in 
Group A appears  to  va ry  f rom 9-11. Since the  chromo-  
some n u m b e r  was cons t an t  a t  48 in all animals  examined ,  
t he  re la t ive p ropor t ion  of the  chromosomes  in each group 
will va ry  if the  chromosome complemen t  wi th in  one group, 
such as the  B (acrocentrics),  varies. However ,  because of 
the  diff icul ty in es tabl ishing where the  A group ends  and 
the  C group begins in some instances,  no specific conclu- 
sions were a t t e m p t e d  for these groups. The sex chromo-  

somes could no t  be specifically ident i f ied in all animals  
and therefore  are no t  ma rk ed  in the  figures. 

Discussion. The f indings in the  p resen t  s tudy  conf i rm a 
cons t an t  diploid ch romosome  n u m b e r  of 48 for Peromyscus 
maniculatus. The resul ts  also indica te  t h a t  the  previous ly  
descr ibed ch romosome  p o l y m o r p h i s m  can be seen a m o n g  
closely re la ted animals  (siblings). Whi le  some differences 
be tween  animals  of d i f ferent  sexes can be a t t r i bu t ed  to the  
sex chromosomes ,  the  full ex t en t  of the  ch romosome  
var iance  be tween  male  and  female as well as the  dif- 
ferences wi th in  each sex canno t  be a t t r i bu t ed  to th is  ex- 
p lanat ion.  

These results  do no t  give a fu r the r  ins ight  in to  t he  
possible et iology of the  observed  chromosome po lymor-  
phism,  a l though t h e y  are cons is ten t  wi th  the  above-  
men t ioned  per icent r ic  inversion possibil i ty.  If  the  chromo-  
some studies  had  been  successful on b o t h  pa ren t s  of these  
animals,  it m igh t  have  been  possible to de te rmine  t h a t  the  
chromosome differences among  the  animals  could be 

Fig. 1. Animal  1485 is female and  has  13 acrocentr ic  chromosomes 
(B Group). On the basis of size alone the distinction between the 
smallest A Group chromosome and largest C Group chromosome is 
not clear, but on comparison with other animals they seem to fit best 
as illustrated. 
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Fig. 2. Animal 1477 is male and has 15 acroceutrie chromosomes (B 
Group). The difference between the A and C Groups of chromosomes 
seems distinct. 

Fig. 3. Animal 1478 is male and has 16 acrocentric chromosomes (B 
Group). The distinction between the smallest A Group chromosome 
and largest C Group chromosome seems clear on morphology but less 
clear on size alone. 

Acrocentrie chromosome numbers related to sex of the 14 sibling 
deer mice 

s imply  due to  the  inher i tance  of homologous  chromo-  
somes of d i f fe rent  morpho logy  f rom each of the  parents .  
However ,  this  p ro b ab l y  would no t  be the  case because of 
t he  di f f icul ty  in ident i fy ing homologous  chromosomes  
when  t h e y  have  a d i f ferent  morphology.  

HsrJ and  ARRIGm * have  suggested t h a t  errors in pa i r ing  
could account  for an a p p a r e n t  grea ter  p o l y m o r p h i s m  t h a n  
actual ly  exists,  since they  had  no diff icul ty  in es tabl ishing 
homologous  pairs.  While  we do not  rule out  such possible 
errors in our own studies,  we feel t h a t  the  acrocentr ic  
ch romosomes  can be readi ly  d is t inguished  f rom t h e  non- 
acroeentr ics  and  have  l imi ted  the  p o l y m o r p h i s m  to dif- 
ferences in the  n u m b e r  of acrocentrics~ Thus, our  pre- 
sen ta t ion  p ro b ab l y  represents  the  min imal  va r ia t ion  be- 
cause i t  seems likely the  ch romosome  changes  p robab ly  
also affect  the  o ther  chromosomes.  Al though  H s u  and 
ARRIGHI 4 feel conf iden t  in assigning the  sex chromosomes  
in t he  animals  t h e y  studied,  we have  some reserva t ion  
abou t  thi~ on_ the  basis o! our own studies  as we!! as the  
lack of f i rm evidence t h a t  the  sex chromosomes  are no t  
involved in t he  po lymorph ism.  Clearly, more extens ive  
and deta i led  mi to t ic  and  meiot ic  s tudies  as well as auto-  
rad iographic  ch romosome  studies  should  help to  resolve 
these  quest ions.  

These  results  more  f i rmly es tabl ish  the  exis tence  of 
ch romosome  p o l y m o r p h i s m  in Peromyscus maniculatus 
which has now been  observed to  include sibling animals  % 

Zusammen[assung. Fri iher  wurde  berei ts  ein Chromo- 
somenpo lymorph i smus  in n icht  v e r w a n d t e n  Peromyscus 
maniculatus, wahrscheinl ich  d u t c h  per izent r i sche  Inver -  
sion bedingt ,  gezeigt. Es  wird nun  nachgewiesen,  dass 
dieser  Po l y mo rp h i s mu s  auch un te r  Geschwis te rn  vor- 
k o m m t .  
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Sex Number of aerocentrie chromosomes 
12 13 14 15 16 

Male - - 1 2 2 
Female 1 1 3 4 
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P o l y m o r p h i s m  in the  S o m a t i c  C h r o m o s o m e s  of Neotoma micropus Baird ,  the P la ins  W o o d r a t  1 

In  the i r  karyological  su rvey  of the  roden t  genus 
Neotoma, BAKER and  MASCARELLO 2 examined  33 speci- 
mens  of t he  plains  woodra t ,  Neotoma micropus Baird,  and  
found several  individuals  whose  ka ryo types  var ied f rom 
the  one descr ibed for t he  species by  H s u  and  BENIRSCH- 
KE 8. We  have  examined  67 addi t iona l  specimens  and  in 
the  p resen t  communica t ion ,  d a t a  f rom 100 specimens  are 
presented .  

Material and method. All spec imens  were collected f rom 
na tu ra l  popula t ions .  D a t a  concerning localit ies are given 
in Tables  I and  II .  Voucher  specimens  of animals  are 

depos i ted  in t he  Texas Tech Unive r s i ty  Collection 
of Mammals .  The  m e t h o d  used to  p repare  slides were 
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