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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. 
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I nd iv idua l s  f rom M e d i t e r r a n e a n  s t ra ins ,  which  are k e p t  
a t  low t e m p e r a t u r e  condi t ions ,  show the re fore  sex pheno-  
types  which  m a y  b e  r ega rded  as phenocopies  of sex 
geno types  f rom At l an t i c  popula t ions .  

Riassunto. I n d i v i d u i  di Ophryotrocha puerilis puerilis 
sono s taff  a l l eva t i  a t e m p e r a t u r e  di 10, 18 e 21 ~ Gli 
i nd iv idu i  a l leva t i  a t e m p e r a t u r e  pit1 e leva te  h a n n o  inver -  

t i to  il sesso ad  u n  n u m e r o  di  s egmen t i  infer iore  agli al tr i .  
Si r i l eva  c h e l a  so t tospecie  m e d i t e r r a n e a  di Ophryotrocha 
puerilis i nve r t e  ad  u n  n u m e r o  di s egmen t i  infer iore  a l la  
so t tospecie  a t l an t i ca .  

G. B~;ccI a n d  P. VORIA 

Istituto di Zoologia, Universit& di Torino, 
[-10123 Torino (Italy), 11 May 1970. 

Untersuchungen fiber die Entwicklung und Bedeutung der farbigen /Jlkugeln in der Retina von 
Lacerta v iv ipara  

~ b e r  Ver te i lung  u n d  F u n k t i o n  fa rb iger  ( ) lkugeln  bei 
E c h s e n  s ind unsere  K e n n t n i s s e  b i she r  noch  unzure i chend .  
B e k a n n t  ist, dass  sich in den  Zapfen  yon  E i d e c h s e n a r t e n  
gelbe u n d  Iarb lose  01kugeln  bef inden .  I n  der  R e t i n a  yon  
Lacerta vivipara s ind ausse rdem auch  o rangefa rb ige  (31- 
kuge ln  v o r h a n d e n  1 3. An  einer  Re ihe  ve r sch ieden  a l te r  
Lacerta vivipara wurde  festgestel l t ,  dass  sich in j u n g e n  
E x e m p l a r e n  zun~tchst noch  ke ine  o range fa rb igen  01kugeln  
f inden,  sonde rn  dass  sich diese e rs t  n a c h  unge f~hr  8 
W o c h e n  h e r a u s b i l d e n  (Tabelle).  

Aus der  Tabel le  geh t  we i t e rh in  hervor ,  dass  die abso lu te  
A n z a h l  der  01kugeln  i n n e r h a l b  der  u n t e r s u c h t e n  Re t i na -  
gebie te  (F l~chene inhe i t  1750 ~xm 2) bei a d u l t e n  c~d u n d  ~ 
nahezu  gleich ist. I n n e r h a l b  eines j eden  Auges  n i m m t  die 
abso lu te  A n z a h l  yon  der  zen t r a l en  Stel le  u n t e r h a l b  des 
Pec t ens  znr  Per ipher ie  (Ora ser ra ta)  h i n  a b  Al lgemein  
n i m m t  a u c h  die I n t e n s i t ~ t  der  F~trbung pe r iphe rw~r t s  ab. 
Die s t a r k  gelb ge fg rb ten  Zapfen61kugeln  (ha l )  s ind im 
R a n d b e r e i c h  der  R e t i n a  hel lgelb  (eal) .  Die o range fa rb igen  
(31kugeln g n d e r n  im R a n d b e r e i c h  n i c h t  n u t  die I n t ens i t g t ,  
s onde rn  a u c h  den  F a r b t o n ,  v o n  (naS) bis  (ga3) (Farb-  
beze i chnung  n a c h  F a r b a t l a s  von  O s t w a l d )  Die Zah len-  

(31kugelverteilung in einer Retinaflfiche von je 1750[xme; bei 8 
Wochen alten und filteren Tieren. Aufteilung der Ausz~hlung nach 
zentralem (z), mittlerem (m) und ~iusserem (a) Retinabereieh. 

Alter Farbe der 01kugeln 
Orange Gelb Farblos Gesamt- 

menge 

1 Tag 
(2 Exph) 
2 Wochen 
(1 Expl.) 
4 Wochen 
(3 Expl.) 
8 Woehen 
(5 Expl.) 

Adult 
(9 Expl.) 

Adult c~ 
(5 Expl.) , 

Z 

28 (82%) 6 (18%) 34 (100%) 

41 (82%) 9 (18%) 50 

55 (87%) 8 (13%) 63 

z 20 (45%) 20 (45%) 5 (10%) 45 
m 19 (51%) 15 (49%) 0 (0%) 34 
a 14 (47%) 11 (37%) 5 (6%) 30 
z 34 (58%) 23 (39%) 2 (3%) 59 
m 23 (53%) 20 (47%) 0 (0%) 43 
a 4 (11%) 25 (74%) 5 (15%) 34 
z 37 (63%) 22 (37%) 0 (0%) 59 
m 29 (69%) 10 (20%) 3 (11%) 42 
a 18 (55%) 15 (45%) 0 (0%) 33 

wer te  der  Tabel le  lassen die V e r m u t u n g  zu, dass  sich die 
o r ange fa rb igen  01kugeln  aus  den  ge lben  en twicke l t  haben .  
Der  D u r c h m e s s e r  der  01kugeln  n i m m t  in pe r iphe re r  Rich-  
t u n g  zu: o range  01kugeln  3,5 a m  bis  4,7 ~zm, gelbe 01- 
kuge ln  2,9 a m  bis  5,3 [zm, farblose  01kugeln  2,9 a m  bis 
3,8 [xm. 

Es  liess sich eine Z u n a h m e  der  Gr6sse der  01kugeln  
m i t  w a c h s e n d e m  Al te r  feststel!en.  Der  P r o z e n t s a t z  der  
o r ange fa rb igen  01kuge ln  is t  im  zen t r a l en  Bere ich  bet den  
~ und  ~ e twa  gleich, i m  pe r iphe ren  Bere ich  dagegen  
be/  den  c ~  deu t l i ch  e rh6ht .  Daf i i r  bes i t zen  die ~9 im 
m i t t l e r e n  u n d  pe r iphe ren  t3ereich p r o z e n t u a l  m e h r  gelbe 
01kugeln.  W e i t e r h i n  zeigte d r e imona t i ge  i r i tensive UV-  
B e s t r a h l u n g  (Os ram-Ul t r a -Vi t a lux ,  6 h /Tag ,  70 cm Ab-  
s tand ,  d i r ek te  E i n s t r a h l u n g )  a m  l i ch tmik roskop i s chen  
F r i s chp r / i pa r a t  der  R e t i n a  ke inen  U n t e r s c h i e d  zum Ver-  
g le ichspr~para t .  

O p t o m o t o r i s c h e  U n t e r s u c h u n g e n  a n  ve r sch i eden  a l t en  
E x e m p l a r e n  yon  Lacerta vivipara (1 Tag  bis  3 Jah re )  
erwiesen, dass  das  V o r h a n d e n s e i n  der  o range fa rb igen  01- 
kuge ln  fiir das  F a r b e n s e h e n  dieser  Tiere  n i c h t  essent ie l l  
ist. Die J u n g t i e r e  r eag ie r t en  so wie die A d u l t e n  in de r  
o p t o m o t o r i s c h e n  T r o m m e l  auf  die F a r b s t r e i f e n  gelb 
(1 :6 :1) ,  r o t  (7 :6 :2 ) ,  b l au  (17 :5 :2 )  u n d  gri in (23 :6 :2 )  
n a c h  Mus te r  S e h m i d t  D I N  6164 e indeu t ig  gegen 16 Grau-  
s tu fen  (Be leuch tung  1000 Lux,  T r o m m e l d u r c h m e s s e r  
50 cm, S t re i fenbre i t e  1 cm). 

His to logische  F r i s c h p r ~ p a r a t u n t e r s u c h u n g e n  a n d e r e r  
Lace r t iden -  u n d  A g a m i d e n r e t i n a e  sowie op tomo to r i s che  
Tes ts  weisen im Z u s a m m e n h a n g  m i t  diesen E rgebn i s sen  
da raufh in ,  dass  z u m i n d e s t  die o range fa rb igen  01kuge ln  
in der  R e t i n a  yon  Lacerta vivipara ke ine  fiir das  F a r b e n -  
sehen  essentiel le  Sonders te l lung  e innehmen ,  wie dies yon  
a n d e r e n  A n t o r e n  fiir die fa rb igen  Zapfen61kugeln  de r  
Voge l re t inae  zum Teil  a n g e n o m m e n  wird4. 

Summary. A b o u t  8 weeks a f te r  h a t c h i n g ,  o range  oil 
d rop le t s  deve lop  in  t h e  r e t i n a  of Lacerta vivipara. As s h o w n  
b y  t he  o p t o m o t o r  react ions ,  these  oil d rople t s  are no t  
essent ia l  for  eolour  v is ion  in th i s  species. 

G. TIEMANN 

Zoologisches Institut der Universit~t Mi~nster, 
D-44 Mi~nster (Deutschland), 24. April 1970. 
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