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membrane  and one m a y  classify them into 2 types :  
e lectron-dense part icles  and e lec t ron- t ransparent  ones, 
bo th  types  wi th  a d iamete r  of 700-1900 A (Figures 1-3). 
The  first  t ype  seems to predominate .  Occasionally neuro- 
f i laments  occur in the  nerves (Figure 1) and the  neuro- 
secretory axons make  in t ima te  con tac t  wi th  the  gland 
ceils at  the  synapt ic  regions (Figure 3). The  presynapt ic  
pa r t  is dis t inguished by the  presence of an accumula t ion  
of small  vesicles and a few similar  vesicles m a y  be found 
near  the  synapse in the  pos tsynapt ic  cytoplasm.  Perhaps  
this  faci l i tates the  control  of the  ac t iv i ty  of the glands by  
means  of neurohormonal  and neural  t r ansmi t t e r  sub- 
stances. 

The  facts t ha t  the  prothoracic  glands of Cerura vinula L. 
are innerva ted  by  nerves  tha t  conta in  neurosecre tory  
granules  and show synapt ic  contac ts  wi th  the  gland cells, 
makes  a direct  hormone  del ivery  to the  gland cells h ighly  
probable.  

Zusammen[assung. Die Pro thoraxdr i i sen  von  Cerura 
vinula L. werden von  Nerven  innervier t ,  deren  Axone  
neurosekretorische Grana  en tha l ten  und ausserdem in 
synapt ischer  Verb indung  mi t  den Driisenzellen stehen. 
Diese beiden Ta tsachen  sprechen fiir eine direkte Akti -  
v ie rung  der Prothoraxdr t i sen  durch Neurohormone.  
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Three Probable Cases of Parthenogenesis in Lizards (Agamidae, Chamaeleontidae, Gekkonidae) 

Nei ther  par thenogenesis  nor  t r ip lo idy  has previously  
been repor ted  in the  infraorder  Iguania,  compris ing the  
families Iguanidae,  Agamidae,  and Chamaeleont idae.  Dur-  
ing a s tudy  of agamid  karyotypes  cer ta in  bu t te r f ly  lizards, 
Leiolepis belliana Gray, possibly f rom nor thern  Malaysia, 
were found to be apparen t ly  t r iploid par thenogenones  
while others  f rom Thai land  were diploid and bisexual.  
L i t e ra tu re  surveys  revealed two other  previously  unsus- 
pected  cases of l izard par thenogenesis ;  one in the  Cha- 
maeleonf idae  and the  other,  which probably  involves 
t r ip lo idy  as well, in the  Gekkonidae.  

The  Leiolepis examined  were impor ted  f rom animal  
dealers in Bangkok  (Thailand) and Singapore by  RICHARD 
R. ROSS. The Singapore dealer told Dr. R o s s  tha t  his 
Leiolepis came from near  the  Malaysia-Thai land border.  
These will  subsequent ly  be called the  'S ingapore '  Leio- 
lepis. The 'Bangkok '  specimens p robab ly  came f rom Tak  
province  in nor thern  Thai land,  according to the  dealer 
who  supplied them.  

Ka ryo types  were made  f rom testis, spleen, or bone 
mar row by  air- or f lame-drying hypotonica l ty  pret reated,  
3:1 methanol -ace t ic  acid fixed cell suspensions 1-3. The  
l izards were injected wi th  Velban  or colchicine to arrest  
mitoses  2-8 h before preparat ion.  Slides were s tained 
wi th  1% or 2% aceto-oreein. The  'S ingapore '  Leiolepis 
were in poor condi t ion when ka ryo typed  and provided  
abou t  20 mi to t ic  figures each, while m a n y  figures were 
examined  f rom each 'Bangkok '  specimen. 

The  5 'Bangkok '  Leiolepis ka ryo typed  (2 ~c~, 3 ~ )  all 
had  the  p robab ly  p r imi t ive  36 chromosome pa t t e rn  
typ ica l  of m a n y  lizards (Figures 1, a and 2), including at  
least  some members  of cacti of the  3 iguanian families 
( Iguanidae 4-s, Agamidae  4, s, Chamaeleont idae  4, 9,19). Each  
of the  13 'S ingapore '  females examined  had karyotypes  
of about  54 chromosomes (Figure 1, b) readi ly  inter-  
p re ted  as triploid.  18 macroehromosomes  were present  
in all cells examined  f rom each 'S ingapore '  specimen, 
and a t  least  some cells in most  had the  expected 36 micro-  
chromosomes,  a l though these were difficult  to count  
because of thei r  large number  and small  size. Usual ly  1 
chromosome of the  largest  tr io (I in Figure  1, b) in most  
of the  t r iploid figures is d i f ferent ia ted by  ve ry  conspicuous 
secondary constrict ion,  which m a y  be the  nucleolus 
organizer  (n in Figure  1). This  d i f ferent ia t ion is p robab ly  
a deve lopmenta l  phenomenon,  repor ted  for some mare-  

reals 11, bu t  i t  migh t  result  f rom a clonal chromosomal  
polymorphism.  There  were no indicat ions of sex chromo-  
somal he te romorph i sm in any  of the  karyotypes .  

Constant  t r ip lo idy  a lmost  always requires par theno-  
genetic reproduct ion  1~ and is usual ly  taken  as p resumpt ive  
evidence for it. In  suppor t  of this conclusion, all  33 
'S ingapore '  Leiolepis obta ined were female. The  prob-  
abi l i ty  of r andomly  collecting 33 females and no males 
f rom a bisexual  popula t ion  is about  1 in 101~ assuming 
an equal  rat io and random dis t r ibut ion of the  sexes. 

Al though no theory  requires par thenogenesis  to have  
a hybr id  origin12, is, most  l ineages of par thenogenet ic  
ver tebra tes  are though t  to have  or iginated as in ter-  
specific hybrids,  wi th  tr iploid clones der iving f rom back-  
crosses be tween diploid par thenogenones  and males of 
re la ted bisexual  species (see MASLIN 1~ and SCI~IJLTZ 15 
for references). One possible except ion to the  hybr id  
origin scheme is the  par thenogenesis  of cer ta in  Amazon ian  
populat ions  of Cnemidophorus lemniscatus, where there  
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appears  to  be only one po ten t i a l  source species16,1L 
G/JNTHI~R PETERS Of the  H u m b o l d t  Museum, Berlin, who 
has seen m y  specimens,  is reviewing Leiolepis and  any  
speculat ions on the  origin of par thenogenes i s  in this  
group mus t  be deferred unt i l  his review is complete .  

During a l i te ra ture  search,  2 o ther  probable  cases of 
l izard par thenogenes is ,  1 appa ren t l y  involving t r iploidy,  
were b rough t  to  light. These mer i t  ver i f icat ion and fu r ther  
s tudy.  The gecko, Gehyra variegata ogasawarisimae Okada  
(1930) is, f rom Chichij ima,  one of the  Bonin  Islands,  
J a p a n  [US Admin. ,  T r ea ty  of San Franciscol ,  has 63 
chromosomes  (MAKINO and MOMMA19), t he  h ighes t  2n 
of a n y  gecko except  the  clearly t r ip lo id  Hemidactylus 
garnotii 2~ MAKINO and  MOMMA made  ka ryo types  f rom 

embryon ic  ovaries only because t h e y  found no males  
and  then  cited the  odd n u m b e r  of chromosomes  as evi- 
dence for female sex chromosomal  he te romorph i sm,  still 
unconf i rmed  in l izards 4, 21. However ,  par t icu lar ly  ill v iew 
of the  seeming lack of males,  these Gehyra migh t  be 
pa r thenogene t i c  t r iploid der iva t ives  of a 42 ch romosome  
diploid ances t ra l  stock. The geckos, Tarenlola maurita- 
nicer 22, Bunops tuberculatus, and  Cyrtodactylus kolschyi 2~ 
all have  2n's of 42, which m a y  thus  be co mmo n  in t he  
Gekkonidae.  

The th i rd  possible case of par thenogenes i s  was b ro u gh t  
to m y  a t t e n t i o n  b y  A. R o s s  KIESTER. SCItMIDT 24 found  
only females in a collection of 63 'Rhctmpholeon boule',~- 
geri' (Chameleontidae) [ =  Brookesia spectrum a/finis, 
SellSU LOVERIDGE, 19512s] f rom the  I tu r i  Fores t  (Congo). 
61 were f rom Medje and  2 were f rom Poko. I examined  
Brookesia spectrum in the  Museum of Compara t ive  Zo- 
ology collection: 4 addi t iona l  B. s. affinis f rom Mayala, 
I tu r i  Forest ,  were female. However ,  males were found in 
small  collections of B. s. spectrum f rom Ja  River  and 
Kribi ,  b o t h  in Cameroun,  and of B. s. boulengeri f rom 
Upper  Mulinga, Idjwi Id, Congo. I d iagnosed the  sexes 
by  exposing gonads  in the  MCZ specimens,  b u t  errors in 
sex de t e rmina t ion  by  SCHMIDT 24 would seem to be pre-  
c luded by  the  males '  grea t ly  enlarged hemipena l  swellings 
and  m u c h  longer t a i l s  MATTHEY 9 k a r y o t y p e d  2 species 
of B~ookesia, including spectrum: B. stump][i (lX~[ada- 
gascar) has  ~he co mmo n  and  p robab ly  pr imi t ive  l izard 
ka ryo type  of 36 chromosomes.  B. [RhamphoIeon, sensu 
Matthey~ spectrum, f rom an unspecif ied locali ty has a 

Fig. 2. Diakinesis in a male Leiolepis belliana from 'Bangkok'. 

Fig. 1, a (left). Somatic karyotype of ~ Leiolepis belliana from 
Bangkok, 2n = 36. 

Fig. 1, b (right). Somatic karyotype of ~ from Singapore, 3n~54. 
The probable homologs are arrayed opposite one another for purposes 
of comparison. 'n' indicates the conspicuous secondary constriction, 
usually welt developed in only a single chromosome of each cell. 
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2n of 20, t he  lowest  n u m b e r  r epo r t ed  for a n y  l izard.  
Since t he  spectrum local i ty  is unspecif ied,  t he  k a r y o t y p i c  
d a t a  m a y  p rov ide  l i t t le  i n f o r m a t i o n  on  t he  possible  
pa r thenogenes i s  of t he  I t u r i  Fo res t  popu la t ion .  How-  
ever,  since t he  genus  Chamaeleo shows severa l  species 
w i t h  2~'s of 22 f rom wh ich  t he  B. spectrum k a r y o t y p e  
m i g h t  be  more  d i rec t ly  der ived  t h a n  i t  can  be  f rom the  
2n = 36 k a r y o t y p e  of B. stump/fi 9, lo, k a r y o t y p i c  ana lys i s  
of t h e  r e m a i n i n g  Brookesia species m i g h t  ind ica te  s epa ra t e  
origins of t he  m a i n l a n d  and  Madagasca r  dwarf  chame-  
leons, a n d  m i g h t  t h e r e b y  s u p p o r t  t he  older c lass i f icat ion 
of Rhampholeon for t h e  m a i n l a n d  forms  and  Brookesia 
for the M a d a g a s c a r  species~L 

Zusammen[assung. Nachweis  von  Tr ip lo id ie  und  Par -  
t henogenese  bei  Rep t i l i en  (Agamidae,  C h a m a l e o n t i d a e  
u n d  Gekkonidae) .  
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T h e  I n f l u e n c e  of  T e m p e r a t u r e  u p o n  t h e  C h a n g e  f r o m  t h e  M a l e  to  t h e  F e m a l e  P h a s e  i n  Ophryotrocha 
pueri l is  puerilis,  a P o l y c h a e t e  W o r m  

The  inf luence  of d i f fe ren t  t e m p e r a t u r e  cond i t ions  upon  
t he  re la t ive  du ra t i ons  of t h e  sexual  phases  ha s  been  
inves t i ga t ed  on  t he  p rogeny  of ind iv idua l s  of Ophryotrocha 
puerilis puerilis which  were col lected a t  t he  L egho rn  
A q u a r i u m .  1107 ind iv idua ls ,  bo rn  f rom 6 d i f fe ren t  pairs,  
were d iv ided  in to  3 groups  of 369 indiv iduals ,  in which  
t h e  progenies  of t h e  6 pa i rs  were r ep re sen t ed  b y  equa l  
samples .  One group  was k e p t  a t  t he  t e m p e r a t u r e  of 
10 ~ t he  o the r  two groups  a t  18 ~ a n d  a t  21~ 

I t  has  been  d e m o n s t r a t e d  t h a t  t h e  change  f rom the  
ma le  to  t he  female  phase  t akes  place  a t  a m e a n  l e n g t h  
of 1 6 . 0 4 •  chae t ige rous  segments ,  a t  t h e  l e n g t h  of 
1 7 . 0 9 •  0.3 s egmen t s  a n d  a t  t h e  l e n g t h  of 1 8 . 1 6 ~  0.2 
s egmen t s  a t  t e m p e r a t u r e s  of 21~ 18~ and 10~ re- 
spec t ive ly  (Figure 1). I n  o the r  words  t he  increase  in 
t e m p e r a t u r e  an t i c ipa t e s  sex change  as c o m p a r e d  w i t h  
t he  increase  in n u m b e r  of chae t ige rous  segments .  

E a c h  i n d i v i d u a l  was  isolated,  a n d  sub jec ted  to  t he  
t e m p e r a t u r e  of t h e  g roup  to wh ich  i t  was  assigned,  w h e n  
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Fig. 1. The abscissae indicate the number of chaetigerous segments 
shown by individuals which are kept at different temperature con- 
ditions when they change from the male to the female sex phase. 

i t  r eached  t he  l e n g t h  of 10 chae t ige rous  segments .  The  
ind iv idua l s  wh ich  were k e p t  a t  t h e  t e m p e r a t u r e s  of 18 ~ 
and  of 21 ~ changed  f rom the  male  to  t he  female  phase  
w i t h i n  11 :6  2 a n d  12 =h 1 days  respec t ive ly  a f te r  t he  
beg inn ing  of t he  t r e a t m e n t .  Differences  are n o t  s ignif icant .  
On t he  o the r  h a n d ,  i nd iv idua l s  f rom t h e  same  s t ra ins ,  
wh ich  were k e p t  a t  t h e  t e m p e r a t u r e  of 10~ changed  
sex in 40 4- 2 days  (Figure  2). I t  is d e m o n s t r a t e d  the re fo re  
t h a t  h igher  t e m p e r a t u r e s  a n t i c i p a t e  sex change  also w h e n  
age is t a k e n  in to  cons idera t ion .  A l t h o u g h  d i f fe ren t  s t r a ins  
u n d e r w e n t  sex change  a t  s ign i f i can t ly  d i f fe rent  l eng th s  
a n d  ages, t h e y  never the les s  r eac ted  to  t e m p e r a t u r e  con- 
d i t ions  in  t he  same way.  

The  above  resul t s  p re sen t  analogies  w i t h  d a t a  on  sex 
reversa l  in t he  A t l a n t i c  a n d  M e d i t e r r a n e a n  popu l a t i ons  
of Ophryotrocha puerilis. I n d i v i d u a l s  f rom M e d i t e r r a n e a n  
s t ra ins ,  wh ich  are  a d a p t e d  to  t h e  w a r m e r  sea, change  
sex a t  m e a n  l eng ths  which  are lower  t h a n  those  of 
i nd iv idua l s  f rom A t l a n t i c  s t ra ins ,  wh ich  were k e p t  a t  t h e  
s ame  t e m p e r a t u r e  cond i t ions  1. I n  such  ins tances ,  dif-  
ferences a re  of genet ic  or igin i n a s m u c h  as A t l a n t i c  a n d  
M e d i t e r r a n e a n  popu la t ions  show a h igh  degree of gene t ic  
i so la t ion  2. 

I G. BACCI, Pubbl. Staz. Zool. Napoli 26, 110 (1955). 
2 G. BACCI and M. LA GREC& Nature 171, 1115 (1953). 
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Fig. 2. The abscissae indicate the number of days required by the 
same individuals of Figure 1 to change from the male 'io the female 
sex phase. 


