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A b s t r a c t : It i s known t h a t karyotypes of pa r thenogene t i c f e m a l e and male L a c e r t a 
a r m e n i a c a a r e s i m i l a r . T h i s impl ies that t h e above males a r e m o s t likely the r e s u l t s 
of h o r m o n a l i nve r s ion . A r e c e n t l y collected m a l e L. a r m e n i a c a h a s a l so proved to be 
a diploid individual . Th i s i s supported by cy topho tomet r i ca l m e a s u r e m e n t of the DNA 
con ten t of somat i c ce l l s in both this male and the bisexual (cont ro l ) male of L . p o r t -
s c h i n s k i i K e s s l e r , as wel l a s by haploid n u m b e r of bivalents a t m e t a p h a s e I . The DNA 
conten t of s p e r m a t i d s in the two males c o r r e s p o n d s with the haploid level, and the 
p r e s e n c e of haploid s p e r m a t i d s a rgues for n o r m a l m e i o s i s . H i s to log ica l studies s u p -
p o r t e d the above c o n c l u s i o n s . The male L . a r m e n i a c a appeared to be f e r t i l e . 

Some e v i d e n c e has been p r o v i d e d in the l i t e r a t u r e concerning the r a r e occur rence of f e r t i l e 
m a l e s in popu la t ions of some u n i s e x u a l l izard s p e c i e s . F o r the C a u c a s i a n r o c k - l i z a r d s of the f a -
mily L a c e r t i d a e , th is phenomenon w a s or iginal ly o b s e r v e d by examin ing dead embryos ob ta ined 
f r o m eggs of un i sexua l spec i e s of l i z a r d s (L. a r m e n i a c a and L . dahli) tha t hatched in c a p t i v i t y 
(DAREVSKY 1966) . These f indings allowed a conc lus ion that in r a r e o c c u r r e n c e such m a l e s w e r e 
able to c o m p l e t e the i r embryona l development to b e c o m e adul t s . Indeed, by examining o u r c o l l e c -
t ions and s p e c i a l l y sea rch ing in n a t u r e we succeeded in finding some adu l t ma le s for two of the 
four s p e c i e s of L a c e r t a known t o be unisexual - L . a r m e n i a c a and L . d a h l i . 

Our p r e v i o u s pape r (DAREVSKY et a l . 1978) r e p o r t e d r e su l t s of morphologica l , cy to log i ca l 
and c h r o m o s o m a l analys is of two m a l e s of L . a r m e n i a c a . The e x t e r n a l appea rance of both of the 
m a l e s did no t d i f f e r f r o m that of f e m a l e L . a r m e n i a c a except for the s i z e of body and h e a d . One 
male had two wel l -developed t e s t e s , the other one a p p e a r e d to be an i n t e r s e x with a t e s t i s t o the 
le f t and an " o v o t e s t i s " to the r i g h t . We believe t h a t t he occu r rence of i n t e r s e x e s is not s o r a r e a 
phenomenon in l ace r t id l i z a r d s . Accord ing to i l l u s t r a t i o n s provided by LANTZ (1923) and DOBRO-
VOLSKA (1964), m a l e s of L . s a x i c o l a and of L . dah l i s eemed a lso to be in t e r sexes , s i n c e they 
had t e s t i s on t h e i r lef t side a n a t o m i c a l l y and on t h e r i g h t side the f o r m e r had ovary and the 
l a t t e r had a p p a r e n t l y " o v o t e s t i s " . 

K a r y o l o g i c a l analys is of both the male and the i n t e r s e x of L . a r m e n i a c a has shown t h a t they 
have the s a m e n u m b e r of c h r o m o s o m e s as f e m a l e s of L . a rmen iaca b u t the f o r m e r d i s p l a y s in 
addition to the one found in f e m a l e s another h e t e r o m o r p h i e pa i r of c h r o m o s o m e s , p robab ly t h a t 
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of sex c h r o m o s o m e s (Plate I: F i g . : 3) . Taking in to c o n s i d e r a t i o n the nonhybr id diploid n a t u r e of 
the male ind iv idua l s , we sugges ted t h a t one of the p o s s i b l e causes of t h e i r origin might be a 
hormona l s ex r e v e r s i o n (DAREVSKY e t a l . 1978). 

This p a p e r d e s c r i b e s ano the r m a l e L . a r m e n l a c a cap tu red within a mixed population of two 
unisexual s p e c i e s (L. a r m e n i a c a . L . dahli) and one b i s e x u a l species (L . p o r t s c h i n s k i i ) . T h i s m a l e 
was ini t ia l ly caged with f ema le s of L . a rmen iaca , and al though the f o r m e r was viable and a c t i v e , 
n o mating was o b s e r v e d . The m a l e w a s maintained a l i v e until autumn and w a s sac r i f i ced and fixed 
in Sep tember 1979 . 

In t h i s p a p e r we r epo r t the r e s u l t s of ka ryo log i ca l , cytological and cy topho tomet r i ca l a n a l y s e s 
of o rd ina ry f e m a l e s of L . a r m e n i a c a and the male in ques t i on , as wel l a s of a control m a l e of the 
b isexual s p e c i e s L . por t sch insk i i and a hybrid f e m a l e L . dahli x L . p o r t s c h i n s k i i . 

MATERIAL AND METHODS 

The m a l e s of L . a r m e n i a c a , L . por t sch insk i i and the hybrid f e m a l e of L . dahli x L . p o r t -
schinski i w e r e co l l ec ted f r o m one populat ion (in A r m e n i a , n e a r the town Stepanavan), the f e m a l e s 
of L . a r m e n i a c a w e r e caught in two Isola ted popula t ions n e a r the towns Ankavan and Z u r n a b a d . 

Judging f r o m i t s body size, head and body length be ing 4 8 . 5 m m , t h e L . a r m e n i a c a m a l e 
was at l e a s t two y e a r s old, i . e . i t w a s caught a f t e r i t s second h iberna t ion (Pla te I: F i g . 1 ) . I t s 
aff i l ia t ion with L . a r m e n i a c a was p r o v e d , bes ides i t s c h a r a c t e r i s t i c c o l o u r a t i o n , by some t y p i c a l 
f e a t u r e s of the pho l idos i s , inc luding the c h a r a c t e r i s t i c a r r a n g e m e n t of s o m e scu tes of the t e m p o r a l 
a r e a and a d i scon t inuous row of g r a n u l e s between the s u p r a o c u l a r s and t h e s u p r a c i l i a r i e s . S o m e 
deviat ions in m e r i s t i c f ea tu res w e r e observed which a p p e a r e d well within t h e range of va r i a t i on 
es tab l i shed fo r th i s p a r t i c u l a r s p e c i e s . ( 

P o s t - m o r t e m examinat ion of t h e male L . a r m a n i a c a showed that i t s t e s t e s were r a t h e r we l l 
developed, l i kewi se i t s h e m i - p e n i s e s . Of special i n t e r e s t i s that, unl ike o t h e r males of t he r o c k -
l i z a r d s ment ioned above, c l e a r l y v i s i b l e rud imen ta ry ov iduc t s were l ack ing in the abdomen c a v i t y 
of the ma le in ques t ion (Plate I . : F i g . 2) . In al l , t he p i c t u r e of the i n n e r s e x organs of t h i s m a l e 
did not ac tua l ly d i f f e r f r o m tha t u s u a l l y observed f o r m a l e s of bisexual s p e c i e s examined in the 
s a m e s e a s o n . 

In the ka ryo log i ca l ana lys i s , t he bone m a r r o w , b lood and t e s t i c u l a r c e l l s of the co lch ic ined 
l i z a r d s w e r e t r e a t e d with hypotonie solut ion (0.075 M KCL) , fixed in m e t h a n o l acet ic acid (3:1) . 
The s m e a r s w e r e then stained with G i e m s a Solution. F o r p r e p a r i n g s e r i e s of para f f ine s e c t i o n s 
the r ight t e s t i s of m a l e s of L . a r m e n i a c a and L . p o r t s c h i n s k i i were f ixed in ßouin* s fluid (30 min) , 
then placed in 70% alcohol and then s ta ined with H e i d e n h a l n ' s hematoxyl in . T h e s m e a r s of b lood 
and t e s t i s of the m a l e s of L . a r m e n i a c a . L. p o r t s c h i n s k i i and of hybr id f e m a l e L . dahli x L . 
po r t sch insk i i w e r e dr ied and fixed in 96% methanol . T h e s l ides were t r e a t e d with IN HCL, t hen 
s ta ined with Schiff r e a g e n t . M e a s u r e m e n t of the DNA c o n t e n t in the nuc l e i of blood and s p e r m a t i d 
c e l l s of the above s p e c i m e n s was c a r r i e d out us ing 2 - w a v e cy tophotometry (the long waves b e i n g 
equal to 500 n m and 530 nm) . 

C h r o m o s o m e s of about 150 c e l l s f r o m 6 l i z a r d s w e r e examined and DNA quantity in 271 
nucle i f r o m 3 l i z a r d s was m e a s u r e d . 

RESULTS AND DISCUSSION 

The n u m b e r and morphology of the c h r o m o s o m e s of f e m a l e L. a r m e n i a c a a re the s a m e a s in 
the m a l e s and the i n t e r s e x of L . a r m e n i a c a de sc r i bed e a r l i e r : 35 a c r o c e n t r i c m a c r o - and 3- m i c r o -
c h r o m o s o m e s (P l a t e I . : F igs 3 - 4 ) . T h e smal l s i ze of t h e c h r o m o s o m e s of the he te romorph ic (the 
18th) p a i r m a k e s i t d i f f icul t to s tudy and identify t h e m . T h e r e f o r e at p r e s e n t we cannot s a y e x a c t l y 

P L A T E I . F i g s 1 - 2 : A male of the par thenogene t ic s p e c i e s L a c e r t a a r m e n i a c a : external v i ew (1), 
the same , r e p r o d u c t i v e organs a, b - t e s t i s (2). - F i g s 3 - 6 : Metaphase p l a t e s : me taphase in 
m a l e L . a r m e n i a c a (3), m e t a p h a s e in female L . a r m e n i a c a (4), m e t a p h a s e I in male L . a r m e -
n i a c a (5), m e t a p h a s e in male L . p o r t s c h i n s k i i (6). 
A r r o w s m a r k the m i c r o - and p r e s u m a b l y sex (ZW) c h r o m o s o m e s and b i v a l e n t s (x 630) 







whether L . a r m e n i a c a shows any i n t e r p o p u l a r va r i a t ion in t h e s e c h r o m o s o m e s , although such f a c t s 
have been known for sex c h r o m o s o m e s of o ther s p e c i e s of l i z a r d s (WRIGHT 1973) . An analogica l 
h e t e r o m o r p h i c (the 18th) pa i r of c h r o m o s o m e s was a l s o o b s e r v e d in the k a r y o t y p e s of f e m a l e s of 
s e v e r a l s p e c i e s of the fami ly L a c e r t i d a e : L . t r i l i n i a t a , E r e m i a s o l lv ie r i , E . a rgu ta , E . velox, 
L . s t r i ga t a , Oph i sops e legáns and w a s absen t in ma le k a r y o t y p e s of the 4 l a t t e r species s tudied 
(GORMAN 1969, IVANOV & FEDOROVA 1970, IVANOV 1973, BHATNAGAR & YONISS 1976). T h e 
au thor s a s s u m e d tha t t hese c h r o m o s o m e s w e r e sex c h r o m o s o m e s , and tha t s e x de terminat ion in 
these spec i e s was of the ZW(g) /ZZ(à) t y p e . We suppose t ha t the h e t e r o m o r p h i c p a i r of c h r o m o -
s o m e s in f e m a l e s of L . a r m e n i a c a a r e a l s o sex c h r o m o s o m e s inheri ted f r o m the ances t r a l s p e c i e s . 
The W - c h r o m o s o m e s e e m s to contain the genes d e t e r m i n i n g f ema le sex and i s involved in ac t ive ly 
de te rmin ing f e m a l e n e s s . This fac t a l m o s t ce r t a in ly i m p l i e s tha t mat ing of d ip loid par thenogene t ic 
f e m a l e s of L . a r m e n i a c a with b i sexua l s p e c i e s of the genus L a c e r t a a lways p r o d u c e s only t r i p l o i d 
f e m a l e s . The only exception i s the t r ip lo id hybrid m a l e L . ros tombekovi x L . raddei , though i t 
should be not iced tha t the an imal had oviducts in addit ion t o wel l -developed t e s t e s . 

The ka ryo typ i ca l identity of diploid f ema le s , the m a l e and the i n t e r s e x of L . a r m e n i a c a 
ind ica tes the nonhybr id n a t u r e of the two l a t t e r Indiv iduals which was suppor t ed by our e a r l i e r 
assumpt ion tha t a c a u s e of the a p p e a r a n c e of diploid m a l e individuals in L . a r m e n i a c a , p r e s u -
mably with ZW c h r o m o s o m e s , l i e s p robab ly in t h e i r h o r m o n a l sex r e v e r s i o n . Karyological s tudy 
of the soma t i c c e l l s of the newly c a p t u r e d male L . a r m e n i a c a conf i rmed i t s diploid na ture , t oo 
(2n = 38). Unfo r tuna te ly , only a few dividing ce l l s at m e t a p h a s e with w e l l - s p r e a d c h r o m o s o m e s 
were at our d i s p o s a l , which may p e r h a p s be explained by the t i m e of fixation, l a t e in autumn. T h i s 
p reven ted u s f r o m studying the morpho logy of the c h r o m o s o m e s in g r e a t e r de t a i l t o identify the 
h e t e r o m o r p h i c p a i r in the ka ryo type . The diploid n a t u r e of the male i s s u p p o r t e d by cytophoto-
m e t r i c i nves t iga t ions of the DNA con ten t s in the i r blood ce l l nuc l e i . The DNA quanti ty in s o m a t i c 
c e l l s of th i s m a l e and in the con t ro l diploid male of L . p o r t s c h i n s k l l (2 n = 38) i s p rac t i ca l ly t h e 
s a m e , while th i s value in the hybrid f e m a l e L . dahli x L . po r t sch insk l l i s a l m o s t 1 . 5 t i m e s 
h igher , which c o r r e s p o n d s tb the t r ip lo id level (Table 1 ) . 

Special a t tent ion was paid to the s tudy of s p e r m a t o g e n e s i s in the m a l e of L . a r m e n i a c a .  
Meios i s i s wel l known to be a c r i t i c a l m o m e n t fo r an a n i m a l a s i t s n o r m a l c o u r s e provides the 
product ion of n o r m a l g a m e t e s . As i t was expected f o r t h e au tumn fixation, we have not o b s e r v e d 
many dividing c e l l s at m e t a p h a s e I and H in both of the m a l e s examined, but both of them 
displayed a haploid s e t of b iva len ts (h = 19, P la te I . : F i g s 5 - 6 ) . The b iva len t s w e r e c r o s s - and 
r ing - shaped and had only t e r m i n a l a s s o c i a t i o n s . The two s m a l l e s t b ivalents showed no f e a t u r e s 
c h a r a c t e r i s t i c of s ex bivalents (he te rocyc l ic i ty , " e n d - t o - e n d " conjugation) and did not d i f fer f r o m 
each other ; they f o r m e d a s y m m e t r i c a l r i ng - shaped figure and w e r e not a s s o c i a t e d with o ther 
b iva len t s . 

The s u c c e s s of unisexual s p e c i e s depends in many r e s p e c t s on the capab i l i t y of f emales t o 
r e p r o d u c e m a t u r e eggs with a s o m a t i c c h r o m o s o m e c o m p l e m e n t . One of the m e c h a n i s m s con-
t r ibut ing to t h i s end i s the blocking of cy tok ines i s in one of the mi toses p r i o r to melos l s , which 
leads to doubling the c h r o m o s o m e n u m b e r . This has been d e m o n s t r a t e d for gynogenet ic fishes, 
amphib ians and un i sexua l l i z a r d s of the genus C n e m i d o p h o r u s (MACGREGOR & U Z Z E L L 1964, 
CUELLAR 1971, CIMINO 1972). The s a m e m e c h a n i s m i s p r e s u m a b l y ope ra t i ng in par thenogene t ic 
l i z a r d s of the g e n u s L a c e r t a (UZZELL 1970). At the s a m e t i m e , the haploid n u m b e r of b iva len t s 
a t me taphase I of the diploid ma le of L . a r m e n i a c a s h o w s tha t the blocking of cytokines is i s 
lacking in i t . Whe the r this m e c h a n i s m i s opera t ing d u r i n g m e i o s i s of s o m e t r i - and te t raplo id 
hybrid m a l e s and f e m a l e s of the genus Cnemidophorus t h a t have been s tudied r e m a i n s unknown 
(LOWE et a l . 1970, NEAVES 1971, CUELLAR & McKINNEY 1976, COLE 1979) . 

Whether the g a m e t e s will have ba lanced c h r o m o s o m e s e t s depends on the r egu la r i ty of c h r o -
m o s o m e d i s junc t ion in m e i o s i s . T h e r e f o r e of specia l i n t e r e s t was the m e a s u r e m e n t on mean DNA 
content of the s p e r m a t i d s on s m e a r p r e p a r a t i o n s of both the study and the c o n t r o l m a l e s . T h i s 
value was found to be a lmos t half a s much as that in t h e n u c l e i of the blood c e l l s of the s a m e 
spec imens , tha t i s , conforming to t h e i r haploid level (Tab le 1) . The g r e a t n u m b e r of haploid s p e r -
ma t id s in both of the m a l e s shows tha t in the c o u r s e of m e i o s i s the b iva len t s undergo the first 
and then the second division of m a t u r a t i o n and then n o r m a l l y dis junct to the p o l e s , forming haplo id 
g a m e t e s . 

P L A T E II . F i g s 7 - 9 : His to logica l sec t ion of t e s t e s : L a c e r t a p o r t s c h i n s k i i . g e n e r a l view, x 400 (7), 
L . a r m e n i a c a . g e n e r a l view, x 400 (8), L . a r m e n i a c a . p r e s e n c e of s p e r m a t o z o a , x 630 (9) 



T a b l e 1 . Contents of DNA-fuxin in the nucle i of c e l l s of m a l e s L . a r m e n i a c a . L . po r t sch insk i i and 
a female L . dahl i x L . po r t sch insk i i 

A v e r a g e value of C o e f f i c i e n t 

Species T i s s u e s N u m b e r of 
nucle i 

D N A - f u x i n (in no -
m i n a l uni ts) 

X + S 

of v a r i a -
t ion (%) 

V 

P lo idy 
leve l 

L . a r m e n i a c a blood 100 1 0 6 . 3 ± 6 . 9 6 . 3 2n 
L . po r t s ch in sk i i it 30 1 0 8 . 2 ± 6 . 8 6 . 3 2n 
L . dahli x 

L . p o r t s c h i n s k i i " 50 1 4 0 . 0 ± 5 . 5 3 . 9 3n 

L . a r m e n i a c a t e s t i s 
( s p e r m a -

tids) 

50 5 9 . 7 ± 7 . 3 1 2 . 2 n 

L . p o r t s c h i n s k i i " 41 5 1 . 0 ± 4 . 0 7 . 6 n 

The p i c t u r e s of s p e r m a t o g e n e s i s on paraf f ine s e c t i o n s of the gonads of both of the m a l e s 
p r a c t i c a l l y did not d i f f e r . A usual p i c t u r e was o b s e r v e d : spe rma togon ia ! c e l l s we re placed a t the 
b a s e of the ba sa l m e m b r a n e , then fo l lowed severa l rows of dividing s p e r m a t o c y t e s I and II and s p e r -
m a t i d s at d i f f e r en t s t a g e s of deve lopment , and r a t h e r s c a r c e spe rma tozo ids (P l a t e I I . : F igs 7 -9 ) . 

The p i c t u r e s de sc r i bed above do not d i f fe r e s s e n t i a l l y f r o m those which a r e observed in 
m a l e s of o ther l i z a r d s at this pe r iod of the year (CHRISTIAN 1971). It should be noted that un l ike 
t h e male and the i n t e r s e x of L . a r m e n i a c a studied e a r l i e r , in the newly d i s c o v e r e d male the 
typ ica l o rde r of c e l l r ow disposi t ion w a s obse rved . 

Thus , f e m a l e s of L . a r m e n i a c a ( f rom 2 populat ions) have a diploid s e t of ac rocen t r i c c h r o -
m o s o m e s with p r o b a b l y sex (ZW) c h r o m o s o m e s : 2 n = 38:354A+3m. C o m p l e x s tud ies of the m a l e 
of L . a r m e n i a c a show this male to be diploid, and by i t s n a t u r e , to be ana logous to the o the r two 
diploid nonhybrid m a l e individuals of L . a r m e n i a c a and i s d i f fe ren t f r o m the t r ip loid hybrid m a l e 
L . ros tombekovi x L . raddei (DAREVSKY et a l . 1973) and f r o m te t raplo id and a lso hybrid f e -
m a l e s (DAREVSKY & KULIKOVA 1964, KUPRIYANOVA 1973) . The p i c t u r e s of s p e r m a t o g e n e s i s do 
n o t d i f fe r f r o m t h o s e in the cont ro l m a l e . Mitotic and m e i o t i c ac t iv i t ies a r e obse rved in the 
t e s t e s which end in f o r m i n g n u m e r o u s s p e r m a t i d s and a s m a l l number of s p e r m a t o z o i d s . Mean 
DNA content in the s p e r m a t i d s a p p r o x i m a t e l y fits the hap lo id leve l . It r e m a i n s unknown, whe the r 
s p e r m a t o g e n e s i s i s completed by the p r o c e s s of s p e r m a t i d matura t ion and by the format ion of 
f e r t i l e s p e r m a t o z o i d s . In any c a s e , p r o c e e d i n g f r o m al l wha t has been sa id above, it i s only 
p o s s i b l e to a s s u m e tha t the diploid m a l e of the p a r t h e n o g e n e t i c species L . a r m e n i a c a i s f e r t i l e 
and has or ig ina ted a s a r e su l t of s e x r e v e r s i o n . 

Return ing to the r e a s o n s of a p p e a r a n c e of such m a l e s in na tura l popu la t ions , we think i t i s 
r e a s o n a b l e to c o n s i d e r some p r o b l e m s reve lan t to sex d e t e r m i n a t i o n . 

Sex d i f f e r en t i a t i on is known to be genet ical ly and ho rmona l ly r e g u l a t e d . C l a s s i c a l , m o r p h o l o -
gica l and e x p e r i m e n t a l data d i s c lo se the sexual b ipo ten tua l i ty of the gonads . WONDER (1980) w r i t e s 
" i n m a m m a l s , in the absence of a t e s t e s , the female s e x d i f fe ren t ia t ion of the reproduc t ive s y s t e m 
o c c u r s " . As the m a l e in m a m m a l s i s he t e rogamet i c , t he a u t h o r comes t o the conclusion that t he 
de t e rmin ing f ac to r of sex d i f f e r e n c e s of the r ep roduc t ive s y s t e m i s the gonad of the h e t e r o g a m e t i c 
s e x . 

Th i s a s s u m p t i o n i s supported by the fact that in b i r d s , where the f ema le ,un l ike in m a m m a l s , i s 
the h e t e r o g a m e t i c s ex , the d e t e r m i n i n g fac tor of the d i f f e r en t i a t i on is not the t e s t e s but the o v a r y . 
T h e gonad of the he t e rogame t i c sex , a s a ru le , g rows q u i c k e r than and t h e r e f o r e s u p p r e s s e s the 
growth of the gonad of the a l t e rna t ive s e x . In m a m m a l s t h e t e s t e s s u p p r e s s the growth of the 
potent ia l ovary t i s s u e of the t e s t e s (the cor tex) , in b i r d s on the con t r a ry t h e quickly growing o v a r y 
s u p p r e s s e s the t e s t i c u l a r t i s sue of the ovary (the medu la ) (WOLF 1980). 

More and m o r e informat ion i s now available c o n c e r n i n g the genetic c o n t r o l of sexual d e t e r -
mina t ion . 

Accord ing to MITTWOCH (1975, 1979), segments of s e x c h r o m o s o m e s regu la t ing the r a t e of 
growth of the b ipo ten t ia l gonad, induce i t s development in to the t e s t e s or the o v a r y . 



la humans muta t ions ( i . e . t f m , the t e s t i c u l a r f emin iza t ion) , s t r u c t u r a l abbera t ions (the d e -
f ic iency of Y c h r o m o s o m e ) inducing the abnormal d e v e l o p m e n t of ma le genotype a r e known t o 
o c c u r (SIMPSON 1979, ROSENFELD e t a l . 1979). In wood lemming of t h e genus Myopus the d e -
ficiency of X + c h r o m o s o m e has been a l s o d e m o n s t r a t e d : the shor t a r m of the XT1" c h r o m o s o m e of 
X " ^ f e m a l e s appea red to be c o n s i d e r a b l y sho r t e r than tha t of the X c h r o m o s o m e of n o r m a l XX 
f e m a l e s (HERBST e t a l . 1978). Analogica l abbera t ion h a s a l so been d i s c o v e r e d in the sex c h r o m o -
s o m e of r a r e m a l e s of the pa r thenogene t i c s t ick i n s e c t Ca raus iu s m o r o s u s B r . (PIJNACKER & 
FERWERDA 1980) . 

A l t o g e t h e r , t h e s e obse rva t ions sugges t that s o m e abberat ion and in he t e rogamet i c s e x of ten 
the def ic iency of s ex c h r o m o s o m e s m a y lead to a l t e r n a t i v e gonad d i f f e r e n t i a t i o n , that i s , s e x 
r e v e r s i o n . C a s e s of s ex r e v e r s i o n in both d i r e c t i o n s induced by hormon (s te ro id) on the fish 
Oryz i a s l a t i p e s shows tha t in th is o r g a n i s m the s e x c h r o m o s o m e s do no t d i f f e r fundamenta l ly 
f r o m the a u t o s o m e s and the c h r o m o s o m e m e c h a n i s m of s e x de te rmina t ion i s in an ea r ly s t a g e 
of evolution (MITTWOCH 1975). The s a m e r e a s o n i n g m a y a l so be appl ied t o explain the i n f l u e n c e 
of t e m p e r a t u r e of the gonad d i f f e ren t i a t ion of both t h e m a l e and the f e m a l e s exes in amphib ian 
l a r v a e and e m b r y o s of t u r t l e s (PIO 1973, PIEAU 1 9 7 5 ) . The fact that in l i z a r d s sex c h r o m o s o m e s 
a r e found only in compa ra t i ve ly few s p e c i e s , a lso t e s t i f i e s to their r e c e n t o r i g i n . However , s o m e 
fac t s give oppor tuni ty to suppose tha t , at any r a t e , t h e Y - c h r o m o s o m e of m a l e Cnemidophorus 
t i g r i s (COLE 1979) and W - c h r o m o s o m e of f emale L . a r m e n i a c a a re a l r e a d y suff icient ly s t a b i l i z e d 
and play the d e t e r m i n i n g ro l e in t h e i r sex d i f f e r e n t i a t i o n . 

At p r e s e n t many works have been devoted to the invest igat ion of the r o l e of H-Y ant igen in 
gonad d i f f e r e n t i a t i o n . But we know n o w o r k s of th i s k ind done on l i z a r d s . I t has been e s t a b l i s h e d 
that H-Y ant igen i s de tec ted in the gonads of ind iv idua l s of the h e t e r o g a m e t i c s ex . In the u n c a u d a t a 
amphib ia with homomorph ic sex c h r o m o s o m e s h e t e r o g a m e t y was r e v e a l e d by the p r e s e n c e of H - Y 
antigen (ZABORSKI 1979). However , r e cen t l y it ha s b e e n shown that H - Y ant igen is a lso e x p r e s s e d 
in the gonads of s e x - r e v e r s e d ma le ch icken e m b r y o s wi th homomorphic s e x c h r o m o s o m e s , in 
i n t e r s e x s a a n s k y goa t s and some human fami l i e s (in m a n with XX c h r o m o s o m e s ) (ENGEL & W E -
NIGER 1979, WACHTEL 1979). The a u t h o r s made an a s sumpt ion that g e n e s f o r H-Y an t igens e x i s t 
in the genome of both s e x e s . Accord ing to MITTWOCH's (1979) opinion, H - Y antigen i s d e t e c t e d in 
individuals of tha t sex whose gonads g r o w quicker ( i . e . in the t e s t e s in m a m m a l s and in the o v a r y 
in b i r d s ) . FREDGA nnd his coau thor s (FREDGA et a l . 1980) believe that the abberat ion of the X + -
c h r o m o s o m e of the wood l emming of the genus Myopus i n t e r f e r e s with the development of H - Y 
antigen in XY e m b r y o s and t h e r e f o r e t h e s e e m b r y o s b e c o m e f e m a l e s . C o n s i d e r i n g the o b s e r v a t i o n 
d e s c r i b e d above, we sugges t that the r a r e ma le s of pa r thenogene t i c l a c e r t i d l i z a r d s with ZW s e x 
c h r o m o s o m e s , whose gonadal sex does not c o r r e s p o n d wi th the i r c h r o m o s o m a l sex, could be u s e d 
a s a model for the inves t iga t ion of H-Y antigen and of i t s ro le in the p r o c e s s of development and 
d i s t u r b a n c e of sexua l d i f fe ren t ia t ion of t hese l i z a r d s . 

R a r e m a l e s , a s it was ment ioned , occur in p a r t h e n o g e n e t i c teiid l i z a r d s of the genus C n e m i -
d o p h o r u s . Karyo log ica l study has shown that the m a l e s appeared to be t r i - (3n C . n e o m e x i c a n u s x 
C . i no rna tus ) and t e t r ap lo id (4n C . s o n o r a e x C . t i g r i s ) individuals which or ig inated f r o m m a t i n g s 
of d i - and t r ip lo id unisexual f e m a l e s with m a l e s of b i s e x u a l spec ies (LOWE et a l . 1970, C U E L L A R 
& MjcKINNEY 1976) . The mi to t ic and meio t ic ac t iv i ty a s well as a few s p e r m a t i d s of unknown 

ploidy and no m a t u r e s p e r m a t o z o a w e r e observed in t h e t e s t e s of the above and other hybr id te i id 
m a l e s . It was j u s t the in f requency of s p e r m a t i d s which prevented the a u t h o r s f rom stat ing with 
ce r t a in ty anything about the i r f e r t i l i t y . 

No m a l e s w e r e d i scove red among tei id p a r t h e n o g e n e t i c l i za rds which w e r e diploid and 
ind i s t ingu ishab le f r o m the f ema le s , l ike the m a l e s of L . a r m e n i a c a . T h i s phenomenon could 
poss ib ly be explained by the fact that l a ce r t i d f e m a l e s a r e of the h e t e r o g a m e t i c (ZW) s e x . It i s 
known that the ac t ive ly induced p r o c e s s of the d e v e l o p m e n t of the h e t e r o g a m e t i c sex is m o r e 
complex than tha t of the homogamet ic one and i t p r e s e n t s m o r e oppor tun i t i e s fo r d i f ferent k inds 
of a b n o r m a l i t i e s . Te i id m a l e s of C . t i g r i s , unlike l a c e r t i d ma les , a r e of t h e he te rogamet ic (XY) 
sex (COLE e t a l . 1969, BULL 1978, C O L E 1979) and par thenogene t i c t e i id f e m a l e s a re p r o b a b l y 
of the h o m o g a m e t i c s e x . The s a m e explanat ion could b e given to the f a c t t ha t unlike l a ce r t i d 
l i z a r d s , w h e r e hybr id iza t ion r e s u l t s in the a p p e a r a n c e of hybrid but s t e r i l e f e m a l e s , in te i id 
l i z a r d s th i s l e ads t o both hybrid t r i - and te t raplo id m a l e s (C. sonorae x C . tigris with XXXY s e x 
c h r o m o s o m e s ; LOWE et a l . 1970) and f e m a l e s (C. s o n o r a e x C . t i g r i s with XXXX sex c h r o m o -
s o m e s ; C O L E 1979). 

The e x t r e m e l y r a r e o c c u r r e n c e of m a l e s In p o p u l a t i o n s of unisexual l i z a r d s of the g e n u s 



L a c e r t a , a s we l l a s the absence of def in i te i n f o r m a t i o n on the degree of t h e i r fer t i l i ty m a k e i t 
d i f f icul t to c l a r i f y the ro le of t h e s e occas ional m a l e s in the evolution of par thenogene t ic s p e c i e s . 
With the ful l f e r t i l i t y of such m a l e s , , i t would be r e a s o n a b l e to expect t he appearance of f e r t i l e 
t r ip loid hyb r id s r e su l t i ng f r o m t h e i r mat ing with f e m a l e s of t he i r own s p e c i e s . However, n o 
such t r ip lo ids have been found s o f a r . It i s wor th ment ion ing , however , t h a t in the co l l ec t ion of 
the Zoological Ins t i tu te of the USSR Academy of S c i e n c e s , among the r o c k l i z a r d s the re a r e two 
apparen t ly hybr id f e m a l e s (L. a r m e n i a c a x L . dahl i ) whose m e c h a n i s m of appea rance s t i l l 
r e m a i n s o b s c u r e and urgent ly n e e d s f u r t h e r e x a m i n a t i o n . 

The a u t h o r s a r e g ra te fu l to G . V . SELIVANOVA f o r h e r kind a s s i s t a n c e in the c y t o p h o t o -
m e t r i c a l a n a l y s i s . 
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