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Abstract: A set of definitions for luteal structures and their regressing stages i n red deer ovaries is suggested. 
Structural characteristics in ovaries perta ining to reproductive analysis is compi led f r o m relevant literature and 
combined w i t h observations f r o m the present study. Luteal structures and their regressing stages may be use
ful in assessment of reproductive status and his tory , provided the analysis is performed w i t h a f u l l understan
ding of the l imitat ions of the criteria and the methodological approach. P r i m a r y corpus luteum ( P C L ) , corpus 
luteum of pregnancy ( C L V ) , and corpus rubrum ( C R ) are the most important structures i n the quantitative 
analysis of reproduct ion, and they may be identif ied at a macroscopic level. H o w e v e r , confusion w i t h other 
structures is conceiveable, and for an accurate analysis microscopic -examination of histological preparations is 
necessary. Dif ferent processing and analysing procedures are compared, i l lustrat ing differences in resolut ion 
and precision, especially in retrospective analysis. Data f r o m hinds w i t h k n o w n reproductive h is tory indicate 
l imitat ions and potential in analysis of ovaries as a technique to assess reproductive status and his tory in red 
deer. 
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Introduction 
S i n c e the w o r k o f C h e a t u m a n d M o r t o n (1942, 
1946) a n d C h e a t u m (1949), the a n a l y s i s o f o v a 
ries has b e e n w i d e l y a p p l i e d t o q u a n t i f y r e p r o 
d u c t i v e p a r a m e t e r s i n w i l d c e r v i d s {Odocoileus: 
G o l l e y 1957; M a n s e l l 1974; T h o m a s 1983, Ca-
preolus: S t r a n d g a a r d 1972; H o r a k 1989, Rangifer: 
D a u p h i n é a n d M c C l u r e 1974; L e a d e r - W i l l i a m s 
a n d R o s s e r 1983, Alces: M a r k g r e n 1969; Saether 
a n d H a a g e n r u d 1985, Cervus: M i t c h e l l 1973; 
W e g g e 1975). L a r g e m a m m a l s e x h i b i t great di f 
ferences i n o v a r i a n h i s t o l o g y ( H a r r i s o n 1948; 
U y t t e n b r o e c k a n d v a n der S c h e u e r e n - L o d e w e -
y e k x 1969; H a r r i s o n a n d W e i r 1977), a n d s i g n i 

f i c a n t i n t e r s p e c i f i c v a r i a t i o n i n s t r u c t u r a l d y n a 
m i c s i n the o v a r i e s d u r i n g r e p r o d u c t i v e d e v e l 
o p m e n t a n d cyc les has b e e n d o c u m e n t e d . 
( V a l e n t i n c i c 1958; B u s s a n d S m i t h 1966; M a r k - ' 
g r e n 1969; M a n s e l l 1971; H a r r i s o n a n d W e i r 
1977; L e a d e r - W i l l i a m s a n d R o s s e r 1983; L o c k y -
er 1987; H o r a k 1989). C o m p r e h e n s i v e l i t e r a t u r e 
r e v i e w s b y Z u c k e r m a n a n d W e i r (1977) a n d Jo
nes (1978) e m p h a s i z e that i n t e r s p e c i f i c d i f f e r e n 
ces i n o v a r i a n h i s t o l o g y need t o be c o n s i d e r e d 
i n c l i n i c a l a n d a n a l y t i c a l w o r k , a n d t h e r e is s t i l l 
a r e q u i r e m e n t f o r m o r e d e t a i l e d re ference 
d e s c r i p t i o n s i n v a r i o u s species. 
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I n h i s t o l o g i c a l ana lys i s o f o v a r i e s , l u t e a l s t ruc 
tures a n d t h e i r v a r i o u s r e g r e s s i n g stages are the 
m a i n s o u r c e o f i n f o r m a t i o n f o r d e t e r m i n i n g pa
r a m e t e r s s u c h as estrus p e r i o d , o v u l a t i o n rates, 
a n d p r e v i o u s b r e e d i n g events , b u t f e w r e p o r t s 
(e.g. M o r r i s o n 1960), d e s c r i b e o v a r i a n s t r u c t u r e s 
i n r e l a t i o n t o a n i m a l s o f k n o w n age, r e p r o d u c 
t i v e status a n d b r e e d i n g h i s t o r y . D i f f e r e n t d e f i 
n i t i o n s a n d d e s c r i p t i o n s o f h i s t o l o g i c a l s t r u c t u 
res have b e e n a p p l i e d i n t h e a n a l y s i s ( M o r r i s o n 
1960; Buss a n d S m i t h 1966; M a r k g r e n 1969; 
M a n s e l l 1971; H a r r i s o n a n d W e i r 1977; H a r d e r 
a n d M o o r h e a d 1980; T h o m a s 1983) a n d m e t h o 
d o l o g i c a l p r o b l e m s m a y bias the i n t e r p r e t a t i o n 
o f o r i g i n , charac ter i s t i c s , a n d pers i s tence o f v a r i 
o u s s t r u c t u r e s ( H a l a z o n a n d B u e c h n e r 1956; 
G o l l e y 1957; Buss a n d S m i t h 1966; M a n s e l l 
1971; T h o m a s 1983). F o r e x a m p l e c o m p a r i n g 
resul ts f r o m d i f f e r e n t s tudies m a y s o m e t i m e s be 
d i f f i c u l t s ince d i f f e r e n t p r e s e r v a t i o n m e t h o d s 
( f r e e z i n g a n d / o r c h e m i c a l p r e s e r v a t i o n ) , p r o c e s 
s i n g p r o t o c o l s a n d a n a l y t i c a l t e c h n i q u e s ( p r o p e r 
h i s t o l o g i c a l p r e p a r a t i o n o f m i c r o s c o p i c s l ides o r 
m a c r o s c o p i c i n s p e c t i o n o f h a n d s l i c e d , n o n - d y e d 
ovar ies ) h a v e b e e n a p p l i e d ( V a l e n t i n i c i c 1958; 
M o r r i s o n 1960; T r a u g e r a n d H a u g e n 1965; 
M a n s e l l 1971; B r o k x 1971; ' W e g g e 1975). D i f f e 
r e n t p r o c e s s i n g a n d a n a l y t i c a l p r o c e d u r e s are l i 
k e l y t o p r o d u c e d i f f e r e n t l i m i t a t i o n s i n t h e suc
cess o f r e t r o s p e c t i v e l y i d e n t i f y i n g p r e v i o u s p a r 
t u r i t i o n s a n d regress ing l u t e a l s t r u c t u r e s . 

T h e c u r r e n t l i t e r a t u r e seems s o m e w h a t i n c o n 
sistent r e g a r d i n g t e r m i n o l o g y a n d d e f i n i t i o n s o f 
l u t e a l s t r u c t u r e s a n d t h e i r regress ing stages, a n d 
d e s c r i p t i o n s o f v a r i o u s s t r u c t u r e s a p p e a r scatte
r e d a n d i n s u f f i c i e n t , e s p e c i a l l y at the species le
v e l . T h e r e f o r e , t h i s p a p e r suggests a set o f d e f i 
n i t i o n s f o r o v a r i a n s t r u c t u r e s p e r t a i n i n g t o ana-
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F i g . 1. V i s u a l presentation of definitions of luteal 
structures and their regressing stages in rela
t ion to significant events in reproduct ion . 
1 = in case of conception, 2 = no conception. 

l y s i s o f o v a r i e s f o r m a n a g e m e n t p u r p o s e s . T h e 
c h a r a c t e r i s t i c s o f v a r i o u s s t r u c t u r e s are d e s c r i 
b e d f r o m a c o m p i l a t i o n o f r e l e v a n t l i t e r a t u r e , 
a n d r e l a t e d t o a c t u a l r e p r o d u c t i v e events i n 
k n o w n - a g e d female r e d deer . M o r p h o m e t r i c 
d e s c r i p t i o n s a n d o c c u r r e n c e o f o v a r i a n s t r u c t u 
res are p r e s e n t e d t h r o u g h o u t the a n n u a l c y c l e . 
A l s o , a n a l y s i s o f o v a r i e s f r o m females w i t h 
k n o w n r e p r o d u c t i v e status a n d h i s t o r y is s u m 
m a r i z e d t o i l l u s t r a t e t h e l i m i t a t i o n s o f a p p l i e d 
h i s t o l o g i c a l c r i t e r i a , p r o c e s s i n g p r o c e d u r e s , a n d 
l e v e l o f a n a l y s i s . 

Material and methods 

Definitions and characteristics of ovarian 
structures. 

I n the l i t e r a t u r e d e s c r i b i n g v a r i o u s o v a r i a n 
s t r u c t u r e s i n m a m m a l s , i n c o n s i s t e n c y i n the ter
m i n o l o g y appl ies e s p e c i a l l y t o t h e p o s t p a r t u m 
corups albicans a n d d i f f e r e n t stages o f t h e corpus 
luteum ( H a l a z o n a n d B u e c h n e r 1956; V a l e n t i n i c 
1958; M o r r i s o n 1960; B u s s a n d S m i t h 1966; 
M a n s e l l 1971; M c D o n a l d 1975; D e l l m a n n a n d 
B r o w n 1976). A l s o , v a r i o u s t y p e s o f l u t e a l 
s t r u c t u r e s a n d t h e i r regressed stages are n o t a l 
w a y s d i s t i n g u i s h e d f o r a prec i se a s s o c i a t i o n 
w i t h s p e c i f i c r e p r o d u c t i v e events . A s a r e s u l t , 
p r o b l e m s i n e s t i m a t i n g r e p r o d u c t i v e p a r a m e t e r s 
m a y arise ( C h e a t u m 1949; G o l l e y 1957; M o r r i s 
o n 1960; T r a u g e r a n d H a u g e n 1965; M a n s e l l 
1971; B r o d i e 1972; B r o k x 1972). 

A l t h o u g h m o r p h o m e t r y a n d h i s t o l o g i c a l 
s t r u c t u r e s i n c e r v i d o v a r i e s are r e p o r t e d f r o m 
m a n y s tudies (e.g. C h e a t u m 1949; V a l e n t i n c i c 
1958; M o r r i s o n 1960; M a r k g r e n 1969; L e a d e r -
W i l l i a m s a n d R o s s e r 1983; H o r a k 1989), t h e i n 
f o r m a t i o n has n o t y e t b e e n s y s t e m a t i c a l l y p u t 
t o g e t h e r f o r the d i f f e r e n t species, a n d f e w aut
h o r s h a v e p r e s e n t e d d e s c r i p t i o n s a n d d e f i n i t i o n s 
o f v a r i o u s s t r u c t u r e s s u i t a b l e f o r m e t h o d o l o g i c a l 
a p p l i c a t i o n ( M o r r i s o n 1960; M a n s e l l 1971, 1974; 
T h o m a s 1983). P r i m a r i l y , the d e f i n i t i o n s b e l o w 
are r e l e v a n t f o r r e p r o d u c t i v e s tudies i n seasonal 
breeders u s u a l l y g i v i n g b i r t h t o a s ing le off
s p r i n g (e.g. r e d deer a n d r e i n d e e r ) . S t r u c t u r a l 
charac ter i s t i c s p e r t a i n i n g t o r e d deer o v a r i e s are 
c o m p i l e d o n the basis o f e x i s t i n g l i t e r a t u r e . T h e 
f o l l o w i n g o v a r i a n s t r u c t u r e s ( F i g . 1) are d i s t i n g 
u i s h e d : 

1. P r i m a r y c o r p u s l u t e u m ( P C L ) 

Definition: L u t e a l s t r u c t u r e present d u r i n g m e -
testrus a n d t o w a r d s t h e e n d o f d ies t rus , - a n d 
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i n t h e case o f p r e g n a n c y u n t i l a c o n c e p t u s c a n 
be v e r i f i e d . P C L d e v e l o p s f r o m a n o v u l a t e d 
G r a a f i a n f o l l i c l e , i t is n o t associated w i t h a c o n 
c e p t u s , a n d b y d e f i n i t i o n it c a n t u r n i n t o a C L S 
(corpus luteum spurium) o r a C L V {corpus lu-
teum verurriy - see M c D o n a l d 1975, F i g . 1, a n d 
b e l o w ) , d e p e n d i n g o n t h e p r o g r e s s o f t h e r e p r o 
d u c t i o n c y c l e ( n o n - c o n c e p t i o n o r c o n c e p t i o n ) . 

Characteristics: M e a n d i a m e t e r o f t h e e s t a b l i s h e d 
P C L 4 - 1 0 m m ( V a l e n t i n c i c 1958; K e l l y a n d 
C h a l l i e s . 1978), i n c r e a s i n g i n s ize at least u n t i l 
t h e r u p t u r e d f o l l i c l e is f u l l y l u t e i n i z e d after 6 - 9 
days ( H a r r i s o n 1948; M o r r i s o n 1960; M c D o n a l d 
1975; N a l b a n d o v 1976; H a r r i s o n a n d W e i r 
1977). F u l l y l u t e i n i z e d P C L are g e n e r a l l y r o u n d 
o r o b l o n g w i t h r e g u l a r o u t l i n e , u s u a l l y p o s i t i o 
n e d c lose t o the t u n i c a o f the o v a r y . T h e c o l o 
u r after f i x a t i o n var ies f r o m pale y e l l o w t o y e l 
l o w - g r e y ( M o r r i s o n 1960; T r a u g e r a n d H a u g e n 
1965). P C L are s o m e t i m e s i n f i l t r a t e d w i t h 
s t r inges o f h a e m o r r h a g i c e x u d a t e ( H a r r i s o n a n d 
W e i r 1977). R e c e n t l y r u p t u r e d f o l l i c l e s o f t e n 
have a l a y e r o f l u t e a l cel ls o f v a r y i n g t h i c k n e s s 
l i n i n g the f o l d e d f o l l i c u l a r w a l l , l e a v i n g a cen
t r a l c a v i t y w i t h a n t r a l f l u i d s o m e t i m e s m i x e d 
w i t h b l o o d (corpus hamorrhagicum, - D e l l m a n n 
a n d B r o w n 1976; H a r r i s o n a n d W e i r 1977). T h e 
assoc ia ted o v u l a t i o n a p e r t u r e is h e a l e d after 2 - 4 
d a y s ( H a r r i s o n 1948), b u t is s t i l l o b v i o u s , o f t e n 
s u r r o u n d e d b y a n e t w o r k o f b l o o d vessels, a n d 
s o m e t i m e s e x t r u d i n g o n the surface l i k e a r i n g -
f o r m e d r i d g e ( M o r r i s o n 1960). 

A t the c e l l u l a r l e v e l P C L i n e a r l y stages ( < 4 
days) c o n t a i n g r a n u l o s a cel ls i n t r a n s i t i o n a l sta
ges as w e l l as d e v e l o p e d , o v a l g r a n u l o s a l u t e i n 
cel ls w i t h a average d i a m e t e r o f ca . 25 m i c r o n s 
( V a l e n t i n c i c 1958). B y t h e f i f t h t o s i x t h d a y gra
n u l o s a cel ls are f u l l y l u t e i n i z e d ( H a r r i s o n a n d 
W e i r 1977), i n f i l t r a t e d b y c a p i l l a r i e s f r o m the 
s u r r o u n d i n g t h e c a i n t e r n a , a n d l i p i d - c o n t a i n i n g 
teca l u t e i n cel ls h a v e d i s p e r s e d a m o n g g r a n u l o s a 
l u t e i n cel ls w i t h associated d i s r u p t i o n o f t h e 
m e m b r a n a p r o p r i a ( H a r r i s o n 1948; M c D o n a l d 
1975; see also M o s s m a n a n d D u k e 1973). T h e c a 
l u t e i n ce l ls , b e i n g the s m a l l e r t y p e o f l u t e a l 
ce l ls , m a k e u p f o r a m i n o r p a r t o f t h e l u t e a l t is
sue, a n d o c c u p y m a i n l y t r a b e c u l a r a n d p e r i p h e 
r a l areas o f the P C L ( D e l l m a n n a n d B r o w n 
1976). G r o w t h i n the P C L caused b y h y p e r 
t r o p h y a n d p r o b a b l y h y p e r p l a s i a i n l u t e a l cel ls 
levels o f f i n m i d - d i e s t r u s o f the c y c l e ( H a r r i s o n 
1948; M c D o n a l d 1975; N a l b a n d o v 1976). T h e 

P C L is b y t h e n f u l l y v a s c u l a r i z e d w i t h e n l a r g e d 
t h e c a l b l o o d c a p i l l a r i e s a n d s m a l l e r vessels sepa
r a t i n g c o l u m n s o f l u t e a l cel ls ( H a r r i s o n 1948; 
V a l e n t i n c i c 1958; M c D o n a l d 1976; D e l l m a n n 
a n d B r o w n 1976). 

2 . C o r p u s l u t e u m s p u r i u m ( C L S , 

- M c D o n a l d 1975) 

Definition: R e g r e s s i n g l u t e a l , s t r u c t u r e d e r i v e d 

f r o m a P C L d u r i n g late d ies t rus as a resul t o f 

f a i l e d c o n c e p t i o n . C L S is f u n c t i o n a l l y n o t c o n 

n e c t e d t o a c o n c e p t u s , b u t m a y o c c u r i n asso

c i a t i o n w i t h a n i m p l a n t w h e n t h e c o n c e p t i o n 

has t a k e n p lace d u r i n g an es t rous c y c l e subse

q u e n t t o the o n e l e a d i n g t o the C L S . B y d e f i n i 

t i o n , C L S is c o n f i n e d t o the season o f es t rous 

c y c l e s a n d p r e g n a n c y . 

Characteristics: M e a n d i a m e t e r 2 - 8 m m ( H a l a -
z o n a n d B u e c h n e r 1956; M o r r i s o n 1960; K e l l y 
a n d C h a l l i e s 1978), d e c r e a s i n g r a p i d l y f r o m late 
d i e s t r u s . C L S is p r o b a b l y h a r d t o i d e n t i f y after 
2 - 3 s u c c e e d i n g c y c l e s o r at least after the f i rs t 
t r i m e s t e r o f p r e g n a n c y ( H a r r i s o n 1948; M o r r i s 
o n 1960; M c D o n a l d 1975; D e l l m a n n a n d B r o w n 
1976; N a l b a n d o v 1976). T h e s u p e r f i c i a l o v u l a 
t i o n r u p t u r e assoc ia ted w i t h C L S is a l w a y s hea
l e d a n d n o n - h a e m o r r h a g i c , b u t u s u a l l y easy t o 
i d e n t i f y as a s m a l l surface d e p r e s s i o n . 

R e g r e s s i o n i n C L S starts 12 -15 days p o s t o v u 
l a t i o n ( H a r r i s o n 1948; D e l l m a n n a n d B r o w n 
1976; N a l b a n d o v 1976). P r o g e s t e r o n e p r o d u c 
t i o n p l u m m e t s at the same t i m e , e v e n m o r e 
d r a m a t i c a l l y t h a n the assoc ia ted a n a t o m i c a l 
changes ( M c D o n a l d 1975). I n v o l u t i o n o f t h e 
C L S begins w i t h d e g e n e r a t i v e changes i n b l o o d 
vessels, i n c l u d i n g i n c r e a s e d p y c n o s i s o f e n d o t h e 
l i a l c e l l n u c l e i . 

C a p i l l a r i e s are m o s t l y c o n f i n e d t o the p e r i 
p h e r y o f the c o r p u s ( D a u p h i n e a n d M c C l u r e 
1974). A l s o , t h e r e is a m a r k e d p e r i p h e r a l v a c u o -
l a t i o n a n d s h r i n k a g e o f l u t e a l cel ls w h i c h be
c o m e m o r e i r r e g u l a r i n size a n d shape w i t h di f 
fuse c o n t o u r s ( V a l e n t i n c i c 1958; H a r r i s o n a n d 
W e i r 1977). T h e l u t e a l c e l l c y t o p l a s m a c o n t a i n s 
g r a d u a l l y m o r e g r a n u l a r b o d i e s a n d the eccen
t r i c n u c l e i are f r a g m e n t a t e d . I n t e r c e l l u l a r space 
is i r r e g u l a r a n d tends t o increase ( V a l e n t i n c i c 
o p . c i t . ) . A s l u t e a l r e g r e s s i o n c o n t i n u e s , t h e r e is 
an increased c o n d e n s a t i o n o f l u t e i n p i g m e n t , 
a n d the C L S m a y take o n a g r a d u a l l y m o r e 
o r a n g e o r r e d d i s h - b r o w n c o l o u r . H o w e v e r , as 
n e c r o t i c l u t e a l cel ls e v e n t u a l l y are r e p l a c e d b y 
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f i b r o b l a s t s , a n d o t h e r cel ls b e c o m e e n m e s h e d i n 
the f o r m i n g c o n n e c t i v e t issue, the a m o u n t o f h -
p o c h r o m e p i g m e n t decreases a n d t h e C L S appe
ar i n c o n s p i c u o u s l y g r e y i s h - w h i t e ( M o r r i s o n 
1960; M c D o n a l d 1975; H a r r i s o n a n d W e i r 
1977). 

C L S s h o w s r a p i d l y i n c r e a s i n g c o n v o l u t i o n 
a n d w r i n k l i n g o f its o u t l i n e a n d t h e c a l layers , 
t r a b e c u l a r s t rands o f c o n n e c t i v e t issue i n f i l t r a t e 
the l u t e a l b o d y , a n d h y a l i n e m a t e r i a l m a y o c c u r 
( N a l b a n d o v 1976). A f t e r 3 t o 4 w e e k s C L S ap
pears as an i r r e g u l a r s t r u c t u r e w i t h its o u t l i n e 
d i s i n t e g r a t e d a n d c o n s i s t i n g m a i n l y o f v a s c u l a r 
e l e m e n t s a n d c o n n e c t i v e t issue ( G o l l e y 1957). 
T h e r e m a i n i n g l u t e a l cel ls are h i g h l y n e c r o t i c , 
d i s o r g a n i z e d a n d o c c u r as m o r e o r less p i g m e n 
ted e l e m e n t s scat tered i n an i n c r e a s i n g n e t w o r k 
o f f i b r o b l a s t s a n d c o n n e c t i v e t issue ( H a r r i s o n 
1948; V a l e n t i n c i c 1958; M o r r i s o n 1960; H a r r i 
s o n a n d W e i r 1977). 

T r a u g e r a n d H a u g e n (1965) f o u n d that textu¬
ra l c h a r a c t e r i s t i c s w e r e h e l p f u l f o r d i f f e r e n 
t i a t i n g C L S a n d C L V i n w h i t e - t a i l e d deer , the 
f o r m e r s t r u c t u r e h a v i n g a r o u g h e r t e x t u r e a n d a 
h a r d e r sur face . 

3 . C o r p u s l u t e u m v e r u m ( C L V , 

- M c D o n a l d 1975) 

Definition: L u t e a l s t r u c t u r e o r i g i n a t i n g f r o m an 

o v u l a t e d G r a a f i a n f o l l i c l e a n d f u n c t i o n a l l y rela

ted t o an i m p l a n t . 

Characteristics: M e a n d i a m e t e r 7 -16 m m ( H a l a -
z o n a n d B u e c h n e r 1956; V a l e n t i n c i c 1958; M o r 
r i s o n 1960; K e l l y and C h a l l i e s 1978). T h e d ia 
m e t e r o f the d e v e l o p e d C L V relates t o the d ia 
m e t e r "of the f o l l i c l e f r o m w h i c h it arose, but 
there is v a r i a t i o n f r o m near e q u a l i t y t o a t w o 
f o l d increase o v e r that o f the f o l l i c l e ( H a r r i s o n 
1948; H a r r i s o n a n d W e i r 1977). C L V tends to 
increase i n size at least u n t i l the 7 0 t h d a y of 
ges ta t ion ( M o r r i s o n 1960). S u p e r f i c i a l o v u l a t i o n 
r u p t u r e is hea led a n d n o n - h a e m o r r h a g i c , but is 
o f t e n v i s i b l e , p a r t i c u l a r l y t h r o u g h the f i rs t t r i 
mester o f p r e g n a n c y . 

E x c e p t f o r the g e n e r a l l y larger s ize , the C L V 
is m o r p h o l o g i c a l l y a n d h i s t o l o g i c a l l y r a t h e r 
s i m i l a r t o the d e v e l o p e d P C L ( M o r r i s o n 1960). 
V a l e n t i n c i c (1958) descr ibes lu tea l cel ls i n the 
C L V as r o u n d e d , o b l o n g w i t h s o m e w h a t p o i n 
ted ends , a n d w i t h a m e a n d i a m e t e r of large l u 
t e i n cel ls ( g r a n u l o s a o r i g i n ) a p p r o x i m a t i n g 35 
m i c r o n s . T h i s is s o m e w h a t larger t h a n the cor -
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r e s p o n d i n g cells o f the P C L . T h e c e l l m e m b r a 
nes i n the C L V are m o r e d i s t i n c t t h a n i n t h e 
P C L , a n d the c y t o p l a s m a is r a t h e r h o m o g e n o u s 
o r f i n e l y g r a n u l a t e d a r o u n d the large t r a n s p a 
rent n u c l e i ( V a l e n t i n c i c o p . c i t . ; D a u p h i n e a n d 
M c C l u r e 1974). T h e C L V m a y c o n t a i n a r e l a t i 
v e l y s m a l l e r p o p u l a t i o n o f t h e c a l u t e i n cel ls 
c o m p a r e d t o P C L . I n s o m e a r t i o d a c t y l e s a p o s 
s ib le d i s t i n c t i o n b e t w e e n C L V a n d P C L c a n be 
d e m o n s t r a t e d b y d i f ferences i n p h o s p h o r y l a s e 
a c t i v i t y , w h i c h is o b s e r v e d i n l u t e i n cel ls i n 
C L V , b u t c o n f i n e d t o v a s c u l a r w a l l s i n P C L 
( H a r r i s o n a n d W e i r 1977). D i f f e r e n c e s i n size o f 
the l u t e a l cells b e t w e e n P C L a n d C L V have 
also b e e n r e p o r t e d i n c a r i b o u , w h e r e i n a d d i 
t i o n c a p i l l a r i e s o f P C L seem c o n f i n e d t o the pe
r i p h e r y o f c o r p u s , a n d lu tea l cel ls s h o w c o n s i 
d e r a b l e i n t e r c e l l u l a r space ( D a u p h i n e a n d 
M c C l u r e 1974). 

4 . C o r p u s l u t e u m a c c e s s o r i u m ( C L A ) 

Definition: L u t e i n i z e d , n o n - r u p t u r e d f o l l i c l e p r e 

sent i n the same p a i r o f ovar ies as o n e o r m o r e 

o f the o t h e r l u t e a l s t r u c t u r e s d e f i n e d . 

Characteristics: M e a n d i a m e t e r 2 - 5 m m ( M o r r i s 
o n I960 ; K e l l y a n d C h a l l i e s 1978). T h e C L A 
o c c u r s as d e n s e l y l u t e i n i z e d b o d i e s as w e l l as 
f o l l i c l e s w i t h a l a y e r o f lu tea l cel ls l i n i n g the of
ten i r r e g u l a r f o l l i c u l a r w a l l , l e a v i n g an a n t r u m 
w i t h l i q u o r t o l l i c u l i ( W e i r a n d R o w l a n d s 1977). 
S m a l l l u t e i n i z e d b o d i e s are o f t e n p e r i p h e r a l i n 
the o v a r i a n c o r t e x w i t h t h e c a l l ayers p o o r l y de
v e l o p e d . L a r g e r b o d i e s t e n d t o o c c u r deeper a n d 
o f t e n w i t h a h y p e r t r o p h i e d t h e c a l l a y e r . L u t e i 
n i z i n g a tre t ic f o l l i c l e s s o m e t i m e s a p p e a r c o l l a p 
sed w i t h an i r r e g u l a r a n t r u m a n d f o l d e d t h e c a l 
l a y e r . T h e basement m e m b r a n e m a y be f o l d e d 
a n d increased i n t h i c k n e s s ( B y s k o v 1978). A p a r t 
f r o m t h e i r g e n e r a l l y s m a l l e r s ize , ( M o r r i s o n 
1960; D o u g l a s 1966), a n d the presence of an en
t r a p p e d o o c y t o r o v u m , o f t e n n e c r o t i c , the 
C L A can be d i f f i c u l t t o d i s t i n g u i s h f r o m a t r u e 
P C L o r C L V ( W e i r a n d R o w l a n d s 1977). B y 
d e f i n i t i o n , C L A c o m p r i s e al l t y p e s of lu tea l b o 
dies n o t d e r i v e d f r o m an o v u l a t e d f o l l i c l e . 

5 . C o r p u s l u t e u m o f p o s t c o n c e p t i o n 

( C L P C , - H a l a z o n a n d B u e c h n e r 1956) 

Definition: L u t e a l s t r u c t u r e re la ted t o a recent 

o v u l a t i o n r u p t u r e o c c u r r i n g i n the same p a i r of 
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o v a r i e s as a C L V . T h e C L P C d e r i v e s f r o m a 
m a t u r e f o l l i c l e r u p t u r e d after the o n e that de
v e l o p e d i n t o a C L V . 

Characteristics: M e a n average d i a m e t e r 5 - 1 0 
m m . H i s t o l o g i c a l appearance s i m i l a r t o the de
v e l o p e d P C L a n d C L V . O v u l a t i o n scar v i s i b l e , 
a p p e a r i n g m o r e recent t h a n scars assoc ia ted 
w i t h the P C L o r C L V ( H a l a z o n a n d B u e c h n e r 
1956; M o r r i s o n 1960). 

6 . C o r p u s r u b r u m ( C R , - M a r k g r e n 1969; 

H a l a z o n a n d B u e c h n e r 1956; M o r r i s o n 1960) 

Definition: R e g r e s s i n g l u t e a l s t r u c t u r e less t h a n 

a p p r o x i m a t e l y 12 m o n t h s o l d (post p a r t u m ) de

r i v e d f r o m a C L V of the i m m e d i a t e p r e c e d i n g 

g e s t a t i o n . 

Characteristics: T h e o v u l a t i o n scar assoc ia ted 
w i t h a C R is a l w a y s h e a l e d , b u t o f t e n v i s i b l e , 
e s p e c i a l l y w h e n the C R is l o c a t e d c lose t o t h e 
o v a r i a n surface . T h e C R decreases r a p i d l y i n 
s ize after p a r t u r i t i o n . Y o u n g C R (1 -4 w e e k s ) 
have a m e a n d i a m e t e r o f 3 - 6 m m a n d are m o s t 
l y r o u n d o r e l o n g a t e d i n shape w i t h a f a i r l y re
g u l a r o u t l i n e c o n t a i n i n g an i n c r e a s i n g a m o u n t 
of h y a l i n e m a t e r i a l a n d c o n n e c t i v e t issue ( M o r 
r i s o n 1960; D a u p h i n é a n d M c C l u r e 1974; M a n -
sel l 1971; H a r r i s o n a n d W e i r 1977; L e a d e r - W i l 
l i a m s a n d R o s s e r 1983). O l d e r C R are s m a l l e r 
( 1 -3 m m ) , m o r e di f fuse i n c o n t o u r , c o n t a i n 
m o r e c o n n e c t i v e t issue, a n d are o f t e n d i s t o r t e d 
o r f l a t t e n e d due t o g r o w i n g f o l l i c l e s o r n e w 
c o r p o r a l u t e a ( H a l a z o n a n d B u e c h n e r 1956; 
M o r r i s o n 1960; M a r k g r e n 1969). 

D e g e n e r a t i n g c a p i l l a r i e s w i t h c o l l a p s e d l u m e n s 
a n d p y c n o t i c e n d o t h e l i a l c e l l n u c l e i are o n e o f 
the e a r l y charac ter i s t i c s i n C R r e g r e s s i o n . A s 
C R increase i n age, regress ing l u t e a l cel ls bec
o m e f e w e r a n d i n c r e a s i n g l y m o r e v a c u o l a t e d 
a n d f r a g m e n t e d . D i s i n t e g r a t i o n of l u t e a l cel ls 
f o l l o w s the same p a t t e r n as i n C L S w i t h v a c u o -
l a t i o n , g r a n u l a t i o n of c y t o p l a s m a a n d p y c n o s i s 
o f ce l l n u c l e i ( V a l e n t i n c i c 1958; D a u p h i n é a n d 
M c C l u r e 1974; M c D o n a l d 1975). U p t o an age 
of at least 4 - 5 m o n t h s the great m a j o r i t y of C R 
are c o n s p i c u o u s l y p i g m e n t e d , - b r i g h t ' o r a n g e 
o r r e d d i s h b r o w n ( G o l l e y 1957; M o r r i s o n 1960; 
M a n s e l l 1974). A t later r e g r e s s i o n stages the p i g 
m e n t a t i o n u s u a l l y b e c o m e s m o r e d i f f u s e , pa le 
b r o w n a n d less c o n t i n u o u s . H o w e v e r , s o m e C R 
t u r n d i s t i n c t l y b r o w n w i t h o u t the t i n t of o r a n 

ge o r r e d , w h i l e o t h e r s s h o w a l m o s t n o p i g m e n 
t a t i o n after 7 -8 m o n t h s (see M o r r i s o n 1960 f o r 
a d e t a i l e d d e s c r i p t i o n ) . 

S e v e n t o e ight w e e k s p o s t p a r t u m t h e C R 
m a y s t i l l c o n t a i n n u m e r o u s n e c r o t i c l u t e a l cel ls 
( G o l l e y 1957) scat tered a m o n g s t rands o f h y a l i 
ne m a t e r i a l a n d c o n n e c t i v e t issue, r e s e m b l i n g 
the h i s t o l o g i c a l p i c t u r e o f e a r l y r e g r e s s i o n stages 
i n C L S . P i g m e n t a t i o n i n y o u n g C R appears t o 
be assoc ia ted w i t h d e g e n e r a t i n g l u t e a l ce l l s , 
w h i l e i n o l d e r C R , w i t h f e w e r l u t e a l ce l l s , p i g 
m e n t c r y s t a l s ( p r o b a b l y h e m o s i d e r i n g r a n u l a , -
G o l l e y 1957) are scat tered a m o n g c o n n e c t i v e 
t issue cel ls ( M o r r i s o n 1960). T h e r i c h v a s c u l a r i 
z a t i o n o f the C L V g r a d u a l l y d i sappears in* the 
r e g r e s s i o n process o c c u r r i n g after p a r t u r i t i o n , 
a l t h o u g h n u m e r o u s g r o u p s o f b l o o d vessels a n d 
c l u m p s o f s m a l l e r , o f t e n p e r i p h e r a l , v a s c u l a r 
e l e m e n t s scat tered b e t w e e n s t rands o f c o n n e c t i 
ve t issue c h a r a c t e r i z e t h e C R . 

7 . C o r p u s a l b i c a n s ( C A ) 

Definition: R e g r e s s e d l u t e a l s t r u c t u r e d e r i v e d 

f r o m a C L V re la ted t o a ges ta t ion t e r m i n a t e d 

m o r e t h a n a p p r o x i m a t e l y 12 m o n t h s ago. H e n 

ce, C A represents f u r t h e r r e g r e s s i o n stages o f 

C R . 

Characteristics: S ize s m a l l ( < 2 m m - M o r r i s o n 
1960; D a u p h i n é a n d M c C l u r e 1974), b u t gene
r a l l y d i f f i c u l t t o d e t e r m i n e due t o i r r e g u l a r a n d 
o f t e n scat tered scar t issue ( M o r r i s o n 1960; 
M a r k g r e n 1969). T h e associated o v u l a t i o n scar 
is i n c o n s p i c u o u s a n d f r e q u e n t l y d i f f i c u l t t o 
i d e n t i f y . D i s c o n t i n u o u s p i g m e n t e d areas m a y 
o c c u r (grey o r a n g e t o pale b r o w n o r d a r k 
b r o w n ) , b u t C A m o s t o f t e n appear u n p i g m e n -
ted a n d m a y be h a r d t o i d e n t i f y m a c r o s c o p i c a l -
l y ( M o r r i s o n 1960). 

A t the m i c r o s c o p i c l e v e l C A are i d e n t i f i e d b y 
g r o u p s o f t h i c k - w a l l e d b l o o d vessels, sca t tered 
i n areas o f c o n n e c t i v e t issue. F i n e r v a s c u l a r ele
m e n t s are rare o r absent . If r e m n a n t s of l u t e i n 
cells o c c u r r , t h e y are h i g h l y n e c r o t i c a n d c o n f i 
n e d t o c l u m p s of u n i d e n t i f i a b l e c e l l d e b r i s . 
H y a l i n e m a t e r i a l is scarse o r u s u a l l y absent 
( M a n s e l l 1971; D a u p h i n é a n d M c C l u r e 1974). 
P i g m e n t g r a n u l e s are seen b o t h w i t h i n degene
rated l u t e a l cel ls a n d w e d g e d b e t w e e n c o n n e c t i 
ve t issue cel ls ( M o r r i s o n 1960; M a n s e l l 1971). 
T h e o ldes t i d e n t i f i a b l e C A cons is t o f a f e w 
t h i c k - w a l l e d b l o o d vessels scat tered a m o n g c o n -
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n e c t i v e t issue f ibers c o n f i n e d t o a m a t r i x w h i c h 
g r a d u a l l y r e s e m b l e s the o v a r i a n s t r o m a ( M a n s e l l 
1971). 

8 . C o r p u s a l b i c a n s a c c e s s o r i u m 
( C A A ) 

Definition: R e g r e s s i n g l u t e a l s t r u c t u r e less t h a n 
a p p r o x i m a t e l y 12 m o n t h s o l d , d e r i v e d f r o m 
C L A , a n d p r e s e n t i n the same p a i r o f o v a r i e s as 
a C R . 

Characteristics: M e a n d i a m e t e r < 3 m m , shape 
a n d o u t l i n e is f a i r l y r e g u l a r , r o u n d o r o b l o n g 
( M o r r i s o n 1960). P i g m e n t a t i o n is s i m i l a r o r less 
c o n s p i c u o u s c o m p a r e d t o C R ( M o r r i s o n 1960). 
H i s t o l o g i c a l l y C A A d i f f e r f r o m C A , the l a t t e r 
r e p r e s e n t i n g m o r e regressed stages o f l u t e a l 
s t r u c t u r e s . E x c e p t f o r s m a l l e r s ize , C A A r e s e m 
bles C R , e s p e c i a l l y its e a r l i e r stages ( < 2 
m o n t h s ) . N e c r o t i c l u t e a l cel ls are c o m m o n be
t w e e n t r a b e c u l a r s t rands o f c o n n e c t i v e t issue 
a n d h y a l i n e m a t e r i a l ( G o l l e y 1957). V a s c u l a r 
e l e m e n t s are less c o n s p i c u o u s t h a n i n C R , a n d 
m o s t l y c o n f i n e d t o p e r i p h e r y (see D a u p h i n é 
a n d M c C l u r e 1974); 

F o r a p o s s i b l e s u r v e y a n d c o n v e n i e n c e , s o m e 
c h a r a c t e r i s t i c s o f the s t r u c t u r e s d e f i n e d are s u m 
m a r i z e d i n T a b l e 1. I n a d d i t i o n t o l i t e r a t u r e re
f e r r e d t o a b o v e , o b s e r v a t i o n s f r o m t h i s s t u d y 
ate also i n c l u d e d i n the d e s c r i p t i o n . H o w e v e r , 
T a b l e 1 is o n l y p a r t l y s a t i s f a c t o r y a n d s u f f i c i 
e n t l y prec i se f o r an accurate i d e n t i f i c a t i o n o f 
the s t r u c t u r e s . It s h o u l d be e m p h a z i z e d that t h e 
d e f i n i t i o n s c h o s e n i n t h i s s t u d y ( F i g . 1) are de
s i g n e d f o r p r a c t i c a l a p p l i c a t i o n o f o v a r i a n a n a l y 
sis as a w a y o f r e v e a l i n g r e p r o d u c t i v e events re
t r o s p e c t i v e l y , as w e l l as assessing o f present sta
tus . C o n s e q u e n t l y , t h e y d o n o t n e c e s s a r i l y meet 
the r e q u i r e d p r e c i s i o n w i t h i n t h e f r a m e w o r k o f 
d e t a i l e d h i s t o l o g i c a l d e s c r i p t i o n s a n d f u n c t i o n a l 
d e f i n i t i o n s . 

T h e o c c u r r e n c e o f c o r p o r a l u t e a s t r u c t u r e s is 
l i m i t e d t o the p e r i o d of r e c u r r i n g es t rous cyc les 
a n d p r e g n a n c y . I n a p o l y e s t r o u s , seasonal bree
der l i k e r e d deer that m e a n s i n p r a c t i c e the pe
r i o d S e p t e m b e r t o J u n e . C L S is d e f i n e d as a l u 
teal s t r u c t u r e , e v e n t h o u g h it represents stages 
i n c o r p u s a l b i c a n s f o r m a t i o n ( M c D o n a l d 1975; 
N a l b a n d o v 1976). H o w e v e r , the C L S is s t r u c t u 
r a l l y a n d f u n c t i o n a l l y c o m p l e t e d w i t h i n o n e 
es t rous c y c l e ( h i s t o l o g i c a l l y m a n i f e s t i n late die-

strus o r p r o e s t r u s ) . I n its p r e c e d i n g stage ( b y 
d e f i n i t i o n P C L ) the C L S m a y i n s o m e species 
p l a y a n i m p o r t a n t e n d o c r i n o l o g i c a l r o l e t h r o 
u g h its p r o g e s t o g e n i c a c t i v i t y d u r i n g d i e s t r u s o f 
the same c y c l e . T h i s i n c l u d e s p r i m i n g o f t h e re
p r o d u c t i v e s y s t e m f o r the s u c c e e d i n g c y c l e (be-
h a v i o u r a l l y as w e l l as p h y s i o l o g i c a l l y ) i n species 
w h e r e " s i l e n t h e a t " is a f r e q u e n t p h e n o m e n a 
( M c D o n a l d 1975; H a r r i s o n a n d W e i r 1977). 

F r o m t h e a b o v e it f o l l o w s tha t v a r i o u s t y p e s 
a n d stages o f c o r p o r a a l b i c a n t i a ( C R , C A , 
C A A ) arise f r o m l u t e a l s t r u c t u r e s d e v e l o p e d d u 
r i n g o r p r i o r t o t h e last g e s t a t i o n . I n cases 
w h e r e a f e m a l e does n o t c o n c e i v e af ter t h e last 
es t rous c y c l e i n a season ( p a t h w a y dies t rus-ane-
strus) , r e g r e s s i n g l u t e a l s t r u c t u r e s f r o m that sea
s o n are s a i d t o b e l o n g t o t h e " a l b i c a n t i a - g r o u p " 
o n l y after a set date f o r t h e n o r m a l p e r i o d o f 
p a r t u r i t i o n t h e f o l l o w i n g s p r i n g . I n t h i s s t u d y 
as w e l l as i n the w o r k b y C l u t t o n - B r o c k et al. 
(1982) J u n e 1 is c h o s e n as a s u i t a b l e date f o r r e d 
deer . 

Sampling and processing procedures. 

M a t e r i a l 

O v a r i e s f r o m f o u r g r o u p s o f h i n d s w e r e a v a i l 
able f o r t h i s s t u d y : 

1. E i g h t h i n d s reared u n d e r n e a r - n a t u r a l c o n d i 
t i o n s i n an e n c l o u s r e (20 ha) at S o n g l i R e 
search S t a t i o n , O r k d a l , N o r w a y , w e r e subject 
t o c o n t r o l l e d b r e e d i n g r e g i m e s t h r o u g h o u t 
t h e i r l ives ( T a b . 4). E s t r o u s b e h a v i o u r w a s 
c l o s e l y o b s e r v e d f r o m S e p t e m b e r t o D e c e m 
ber , a n d s u b c u t a n e o u s a n d i n t r a a b d o m i n a l te
l e m e t r y tags ( M o h u s 1976) p r o v i d e d i n f o r m a 
t i o n o n t e m p e r a t u r e d e v e l o p m e n t d u r i n g 
es t rous c y c l e s , t h u s i n d i c a t i n g t i m e o f o v u l a 
t i o n . F o r the same p u r p o s e , a m o d i f i e d ver 
s i o n o f a d e v i c e f o r m e a s u r i n g c o n d u c t a n c e i n 
v a g i n a l m u c u s ( R e f s d a l 1974; K i d d y 1979) 
was used 3 - 6 days a r o u n d e x p e c t e d estrus . 
W h e n f o r t h c o m i n g estrus w a s i n d i c a t e d , the 
h i n d s w e r e e x p o s e d t o m a t u r e stags f o r u p t o 
5 days o r u n t i l m a t i n g w a s c o n f i r m e d . T h e 
h i n d s w e r e s l a u g h t e r e d at d i f f e r e n t stages o f 
the es t rous c y c l e a n d i n e a r l y p r e g n a n c y i n 
o r d e r t o s t u d y appearance a n d pers i s tence o f 
o v a r i a n s t r u c t u r e s r e l a t i n g t o s p e c i f i c r e p r o 
d u c t i v e events . 
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2. F r o m a m a r k e d p o p u l a t i o n o f f r e e r a n g i n g r e d 
deer , o v a r i e s w e r e a v a i l a b l e f r o m 35 h i n d s 
aged 2 - 1 1 y e a r s . T h e s e females w e r e i m m o b i 
l i z e d a n d m a r k e d d u r i n g w i n t e r as calves o r 
y e a r l i n g s . I n s u b s e q u e n t w i n t e r s t h e y w e r e 
r e - c a p t u r e d a n d c h e c k e d f o r signs o f l a c t a t i o n 
d u r i n g t h e p r e v i o u s s u m m e r a n d a u t u m n (re
s i d u a l g l a n d u l a r t issue i n u d d e r ) . O b s e r v a 
t i o n s w e r e a lso m a d e t o assess i f t h e y h a d a 
calf a s s o c i a t i n g w i t h t h e m . T h u s w i t h t i m e , 
s u b s t a n t i a l i n f o r m a t i o n o n r e p r o d u c t i v e h is 
t o r y f o r s p e c i f i c h i n d s w a s a c c u m u l a t e d . 
W h e n t h e h i n d s w e r e s h o t d u r i n g s u b s e q u e n t 
h u n t i n g seasons, o r d i e d f r o m o t h e r causes, 
u t e r i w i t h o v a r i e s a l o n g w i t h the l o w e r j a w 
b o n e w e r e h a n d e d i n b y h u n t e r s o r l o c a l 
w i l d l i f e b o a r d s (see b e l o w ) . A n a l y s i s o f o v a r i 
es f r o m these m a r k e d h i n d s w a s a i m e d spec i 
f i c a l l y at r e l a t i a n g l u t e a l scars t o k n o w n 
n u m b e r o f p a r t u r i t i o n s , a n d t o c o m p a r e p r o 
cess ing a n d a n a l y s i n g p r o c e d u r e s . 

3. B e t w e e n 1 9 7 0 - 1 9 9 0 j a w b o n e s a n d r e p r o d u c t i 
ve t rac ts f r o m 2554 h i n d s w e r e c o l l e c t e d i n 
c o o p e r a t i o n w i t h h u n t e r s a n d l o c a l w i l d l i f e 
b o a r d s d u r i n g t h e h u n t i n g season ( S e p t . -
N o v . ) . I n t h i s m a t e r i a l , 1655 s p e c i m e n s w e r e 
c o m p l e t e w i t h u t e r u s a n d i n t a c t o v a r i e s c o n 
t a i n i n g l u t e a l s t r u c t u r e s a n d / o r t h e i r regres
s i n g stages. T h e h u n t e r s w e r e also a s k e d t o 
r e c o r d date , l o c a l i t y , dressed w e i g h t , state o f 
l a c t a t i o n a n d w h e t h e r a ca l f w a s assoc ia ted 
w i t h t h e h i n d ( L a n g v a t n a n d A l b o n 1986). 
T h i s m a t e r i a l p r o v i d e d a n o p p o r t u n i t y t o 
c h a r a c t e r i z e o v a r i a n s t r u c t u r e s d u r i n g -a pe
r i o d o f h i g h r e p r o d u c t i v e a c t i v i t y . 

4. O u t s i d e t h e h u n t i n g season ( D e c . - A u g . ) , re
p r o d u c t i v e tracts a n d j a w b o n e s f r o m 110 
h i n d s k i l l e d i n acc idents as w e l l as s o m e s ho t 
f o r r e s e a r c h p u r p o s e s w e r e c o l l e c t e d t o p r o v i 
de a d d i t i o n a l i n f o r m a t i o n o n f o r m a t i o n , re
g r e s s i o n a n d pers i s tence o f v a r i o u s l u t e a l 
s t r u c t u r e s . T h i s s a m p l i n g also w a s c a r r i e d o u t 
i n c lose c o o p e r a t i o n w i t h l o c a l w i l d l i f e b o 
ards a n d m u n i c i p a l a u t h o r i t i e s . 

A g e d e t e r m i n a t i o n 

T h e age o f a l l females i n t h i s s t u d y w a s k n o w n 
e i t h e r f r o m m a r k i n g o r f r o m s e c t i o n i n g d e c a l c i 
f i e d r o o t s o f f i rs t i n c i s o r s ( R e i m e r s a n d N o r d b y 
1968). E a c h age class r u n s f r o m 1 J u n e y e a r N 
t o 31 M a y y e a r N 4- 1, i n c l u s i v e . 

F i x a t i o n a n d s t a i n i n g 

O v a r i e s w e r e e i t h e r f r o z e n t e m p o r a r i l y a n d l a 

ter f i x e d i n 1 0 % f o r m a l i n , o r f i x e d i n 1 0 % f o r 

m a l i n d i r e c t l y . A s p e c i a l s a m p l e o f o v a r i e s w a s 

f i x e d i n B o u i n ' s f l u i d . 

T h r e e s t a i n i n g p r o c e d u r e s w e r e a p p l i e d , -

H a e m a l u n - E o s i n , v a n G i e s o n , a n d H e i d e n h a i n s 

i r o n - h a e m a t o x y l i n ( R o m e i s 1949; G a b e 1976). 

T h e la t te r w a s u s e d p r i m a r i l y i n r o u t i n e a n a l y 

sis, t h e o t h e r s f o r c o m p a r a t i v e w o r k a n d m o r e 

d e t a i l e d s tudies o f s t r u c t u r a l c o m p o n e n t s . 

S e c t i o n i n g o f o v a r i e s 

F o r a p r e l i m i n a r y , m a c r o s c o p i c e x a m i n a t i o n , 
o v a r i e s w e r e s l i c e d s a g i t t a l l y w i t h a s c a l p e l i n t o 
a p p r o x i m a t e l y 2 m m sec t ions . T h e sec t ions 
w e r e b a c k l i g h t e d w i t h o p t i c a l f i b r e i l l u m i n a t i o n 
a n d e x a m i n e d f o r h i s t o l o g i c a l s t r u c t u r e s t h r o 
u g h a d i s s e c t i o n m i c r o s c o p e ( 4 - 2 0 x ) . T h e sec
t i o n s w e r e t h e n a l t e r n a t e l y f r e e z e - s e c t i o n e d (15 
m i c r o n ) at a p p r o x i m a t e l y 100 m i c r o n i n t e r v a l s 
a n d s e c t i o n e d after p a r a f i a n e m b e d d i n g ( 5 - 1 0 
m i c r o n ) c o r r e s p o n d i n g l y . 

T h e m i c r o s c o p i c s l ides p r o d u c e d r e p r e s e n t e d 
ser ia l sec t ions w i t h c o m b i n a t i o n s o f d i f f e r e n t f i 
x a t i o n p r o c e d u r e s , s e c t i o n i n g t e c h n i q u e s a n d 
s t a i n i n g , t h u s p r o v i d i n g p o s s i b i l i t i e s f o r a c o m 
p a r i s o n o f p r o c e s s i n g p r o c e d u r e s . 

A n a l y s i n g p r o c e d u r e 

A n a l y s i s o f r e p r o d u c t i v e o r g a n s c o m p r i s e d the 
f o l l o w i n g steps: 

1. E x t e r n a l e x a m i n a t i o n o f s ize a n d a p p e a r a n c e 
o f u t e r u s i n d i c a t e d p a r o u s o r n o n - p a r o u s sta
tus o f t h e h i n d s . A s e l e c t i o n o f t r i m m e d u t e r i 
w a s w e i g h e d a n d d e s c r i b e d a n a t o m i c a l l y 
( L a n g v a t n 1992). 

2. P r e g n a n c y o r n o n - p r e g n a n c y w a s assessed 
f r o m presence o r absence o f e m b r y o n i c o r fe
t a l t issues i n the o p e n - s l i t u t e r u s f o l l o w i n g 
the p r o c e d u r e d e s c r i b e d b y M a r k g r e n (1969). 

3 . O v a r i e s cut free f r o m the m e s o v a r i u m at the 
h i l u m w e r e w e i g h e d separa te ly a n d e x a m i n e d 
f o r surface scars, i n d i c a t i n g recent a n d p r e v i 
o u s o v u l a t i o n s . E x t r u d i n g c o r p o r a l u t e a w e r e 
also r e c o r d e d . 

4. M a c r o s c o p i c e x a m i n a t i o n o f t h e gross sec
t i o n s o f o v a r i e s r e v e a l e d l u t e a l s t r u c t u r e s a n d 
p i g m e n t e d scars. W h e n p o s s i b l e , these s t ruc
tures w e r e r e l a t e d t o surface scars ( K e l l y a n d 
C h a l l i e s 1978). T h e d i a m e t e r o f t h e largest 
G r a a f i a n f o l l i c l e s a n d l u t e a l s t r u c t u r e s w e r e 
m e a s u r e d i n c o m p l e t e pa i rs o f o v a r i e s ( L e a -
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d e r - W i l l i a m s a n d R o s s e r 1983). A s i m p l e d r a 
w i n g w a s m a d e o f p o s i t i o n , s ize a n d appea
r a n c e o f o v a r i a n s t r u c t u r e s i n each s e c t i o n , 
t h u s b u i l d i n g u p a t h r e e - d i m e n s i o n a l s k e t c h 
o f t h e o r g a n . 

5. A s a last s tep, m i c r o s c o p i c s l ides w e r e e x a m i 
n e d t o i d e n t i f y a n d d e s c r i b e l u t e a l s t r u c t u r e s 
o f d i f f e r e n t o r i g i n a n d r e g r e s s i n g stages. A l s o , 
a t re t i c f o l l i c l e s w e r e r e c o r d e d . 

E a c h step i n t h e a n a l y s i s w a s p e r f o r m e d b l i n d , 
i .e . w i t h o u t re ference t o data o n age, s a m p l i n g 
date , l a c t a t i o n a l status etc. , o r k n o w l e d g e o f the 
o u t c o m e o f p r e c e d i n g a n a l y s i n g steps f o r a p a r 
t i c u l a r a n i m a l . O n l y after the f i n a l e x a m i n a t i o n 
o f m i c r o s c o p i c s l ides w e r e data f r o m d i f f e r e n t 
stages o f t h e a n a l y s i n g p r o c e d u r e c o m p a r e d , a n d 
a f i n a l r e p r o d u c t i v e status r e c o r d e d ( conf . M o r 
r i s o n 1960; L e a d e r - W i l l i a m s a n d R o s s e r 1983). 

C o m p a r a t i v e p r o c e s s i n g a n d 

a n a l y s i n g p r o c e d u r e s 

T o e x a m i n e the success o f d i f f e r e n t p r o c e s s i n g 
p r o c e d u r e s i n d e t e c t i n g a n d i d e n t i f y i n g o v a r i a n 
s t r u c t u r e s , a s a m p l e o f o v a r i e s f r o m 42 p a r o u s 
h i n d s w i t h k n o w n r e p r o d u c t i v e h i s t o r i e s was 
d i v i d e d i n t o t w o m a i n g r o u p s . O n e g r o u p 
c o m p r i s e d p a i r s o f o v a r i e s p r e s e r v e d b y f r e e z i n g 
a n d / o r subject t o f r e e z e - s e c t i o n i n g , a n d the se
c o n d g r o u p w i t h o u t f r e e z e - t r e a t m e n t at a n y sta
ge d u r i n g p r o c e s s i n g . P a i r s o f o v a r i e s i n i t i a l l y 
f i x e d i n f o r m a l i n w e r e cut s a g i t t a l l y i n a p p r o x i 
m a t e l y 2 m m b l o c k s w h i c h a l t e r n a t e l y w e r e fre-
eze*-sectioned a n d s e c t i o n e d after e m b e d d i n g i n 
p a r a f i n . T h u s o v a r i e s f r o m the same i n d i v i d u a l s 
o c c u r i n b o t h g r o u p s i n t r e a t m e n t . S e v e n pa i rs 
o f o v a r i e s w e r e f r o z e n d i r e c t l y a n d t r e a t e d w i t h 
f o r m a l i n o n l y f o r h a r d e n i n g b e f o r e s e c t i o n i n g . 

W i t h i n the t w o g r o u p s each set o f o v a r i e s 
w a s e x a m i n e d b o t h m a c r o s c o p i c a l l y a n d m i c r o s 
c o p i c a l l y . F r o m the b a c k g r o u n d o f r e p r o d u c t i v e 
events k n o w n i n each h i n d a " r e f e r e n c e " d i s t r i 
b u t i o n o f s t r u c t u r e s ( P C L , C L S , C L V , C R , 
C A ) w a s o b t a i n e d ' ( T a b . 6). S t r u c t u r e s tha t co 
u l d n o t be a n t i c i p a t e d f r o m t h e r e p r o d u c t i v e 
h i s t o r y a n d status o f the i n d i v i d u a l s ( C L A , 
C A A ) w e r e e x c l u d e d f r o m t h i s c o m p a r i s o n 
( T a b . 6). 

Results and discussion 
Morphometry and occurrence of ovarian 
structures 
M e a n size a n d range o f o v a r i a n s t r u c t u r e s o n a 
y e a r l y basis ( T a b . 2) c o r r e s p o n d f a i r l y w e l l t o 

t h o s e g i v e n b y o t h e r a u t h o r s (see a b o v e ) . M i n o r 
d e v i a t i o n s i n m a x i m u m v a l u e s f o r C L A , C R , 
a n d C A A are p r o b a b l y d u e t o t h i s s t u d y ' s lar 
ger s a m p l e s ize a n d access t o o v a r i e s f r o m a pe
r i o d w h e n these s t r u c t u r e s w e r e at a m a x i m u m 
d e v e l o p m e n t a l stage ( M o r r i s o n 1960). It s h o u l d 
be e m p h a s i z e d that except f o r P C L , C L V , a n d 
C L A , t h e o u t l i n e a n d s ize o f o t h e r s t r u c t u r e s 
w e r e o f t e n i r r e g u l a r a n d d i f f i c u l t t o d e f i n e , h e n 
ce s ize f i g u r e s are m e r e l y i n d i c a t i v e , e s p e c i a l l y 
i n t h e l o w e r range of va lues . 

Tab . 2. M e a n diameter of ovarian structures as an 
average for all age classes sampled throughout 
the year. 

S t r u c  M e a n ± S . D . R a n g e N 

t u r e ( m m ) ( m m ) 

P C L 7.7 1.11 4 - 1 1 684 

C L S 3.4 1.18 2 - 6 46 

C L V 10.8 1.79 6 - 1 5 114 

C L A 4.2 0.89 2 - 8 213 

C R 2.5 0.62 1 - 9 1471 

C A 1.1 0.34 1 - 2 856 

C A A 1.7 0.56 1 - 4 235 

M e a n s ize o f l u t e a l s t r u c t u r e s v a r i e d w i t h 

m o n t h o f s a m p l i n g ( T a b . 3), b u t n o t w i t h age 

o f the h i n d s ( o n e - w a y a n a l y s i s o f v a r i a n c e , 

S c h e f f e ' s p r o c e d u r e , a l l p >0 .05 ) . L a n g v a t n ( i n 

p r e p . ) h las s h o w n i that o v a r i e s t e n d t o increase 

i n s ize as h i n d s g r o w o l d e r , u p t o a p p r o x i m a t e 
l y 12 years , a n d s ince large s t r u c t u r e s l i k e P C L 
a n d C L V o f t e n c o n s t i t u t e a large p r o p o r t i o n o f 
the o v a r y ( H a l a z o n a n d B u e c h n e r 1956; M a r k -
g r e n 1969), o n e w o u l d p r e d i c t an a s s o c i a t i o n be
t w e e n the s ize o f these t y p e s o f c o r p o r a l u t e a 
a n d the w e i g h t o f o v a r i e s , as s h o w n i n r e i n d e e r 
( L e a d e r - W i l l i a m s a n d R o s s e r 1983) H o w e v e r , a l 
beit a c e r t a i n t r e n d i n that d i r e c t i o n f o r C L V , 
c o v a r i a n c e b e t w e e n these l u t e a l s t r u c t u r e s a n d 
w e i g h t o f o v a r i e s w a s n o t s i g n i f i c a n t (analys is 
o f v a r i a n c e , r e g r e s s i o n a p p r o a c h m o d e l , P C L : 
F M 7 7 0 . 4 3 8, p = 0 .51 , c o v . r a w regr . coeff . = 
0.04, C L V : F 1 < 9 0 = 2.519, p = 0 .11, c o v . r a w 
regr . coeff . = 0.39). V a l e n t i n c i c (1958) suggested 
that y e a r l i n g h i n d s h a d s m a l l e r c o r p o r a lu tea 
due t o t h e i r s m a l l o v a r i e s , o t h e r w i s e he t o o f o 
u n d n o r e l a t i o n s h i p w i t h age o f the females , 
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: o n t r a r y t o w h a t M a r k g r e n (1969) i n d i c a t e d f o r 
m o o s e . 

T h e m e a n d i a m e t e r o f l u t e a l s t r u c t u r e s c h a n g 
ed w i t h date ( F i g . 2). T h e P C L s h o w e d a r a p i d 
increase i n m e a n d i a m e t e r w i t h t i m e , a n d b y 
N o v e m b e r a s i g n i f i c a n t p r o p o r t i o n o f the 
P C L ' s m e a s u r e d w e r e e q u a l i n s ize t o m a n y 
C L V . T h i s p r o b a b l y m e a n s that m a n y P C L 
w e r e v i r t u a l l y C L V , a n d t h a t s a m p l i n g t o o k 
place near , b u t p r i o r t o t h e stage w h e n a n i m 
p l a n t c o u l d be detec ted m a c r o s c o p i c a l l y . T h e 
i n t e r v a l f r o m o v u l a t i o n t o f u l l f o r m a t i o n o f 
P C L is n o r m a l l y 8 - 1 0 days i n m a n y b o v i d s a n d 
c e r v i d s ( M c D o n a l d 1975; N a l b a n d o v 1976). I n 
case o f c o n c e p t i o n , i t takes a n o t h e r 10 -15 d a y s 
b e f o r e an i m p l a n t is v i s i b l e ( V a l e n t i n c i c 1958; 
M a r k g r e n 1969; N a l b a n d o v 1976). 

I n w h i t e - t a i l e d deer , T r a u g e r a n d H a u g e n 
(1965), B r o k x (1972) a n d H a r d e r a n d M o o r h e a d 
(1980) h a v e d e m o n s t r a t e d a g r a d u a l increase i n 
the c o r p u s l u t e u m f r o m o v u l a t i o n t h r o u g h o u t 
p r e g n a n c y . M o r r i s o n (1960) r e p o r t e d g r o w t h o f 
C L V i n e l k u n t i l the 7 0 t h d a y o f g e s t a t i o n , 
w h e r e a f t e r t h e r e w a s c o n s i d e r a b l e v a r i a t i o n i n 
d i a m e t e r . I n r e d deer , V a l e n t i n c i c (1958) sugges
t e d that C L V has its m a x i m u m size d u r i n g t h e 
f i rs t m o n t h o f p r e g n a n c y , a n d that t h e r e is a 
decrease i n s ize d u r i n g t h e s u c c e d i n g t w o 
m o n t h s . H o w e v e r , i n t h i s s t u d y it is e v i d e n t 
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F i g . 2. Change i n size of luteal structures w i t h t ime. 
Plots are m o n t h l y means ± S. D . 

that C L V increase i n size- b e y o n d the f i r s t three 
m o n t h s o f g e s t a t i o n ( F i g . 2). F u r t h e r m o r e , it is 
also l i k e l y that i n the case o f c o n c e p t i o n , the 
g r o w t h p a t t e r n o f c o r p u s l u t e u m f r o m o v u l a 
t i o n t o p a r t u r i t i o n is n o n - l i n e a r a n d a s y m p t o t i c 
at a r o u n d 12 m m m e a n d i a m e t e r (see M o r r i s o n 
1960, F i g . 1 p . 303 ; M a r k g r e n 1969; K e l l y a n d 
C h a l l i e s 1978). 

T h e f i n a l s ize o f the C L V is r e l a t e d t o the 
d i a m e t e r o f the m a t u r e f o l l i c l e f r o m w h i c h it 

Tab. 3. Relationships between size of luteal structures (mm) and m o n t h of sampling (analysis of variance). 

P C L C L V C L S C L A 
X ± S . D . N X ± S . D . N X ± S . D . N X ± S . D . N 

Sept . 7.0 0.95 33 4 .00 1.41 2 3.5 0.71 2 
O c t . 7.3 1.06 430 9.0 0.00 2 3.73 1.11 30 4.2 0.79 97 
N o v . 8.4 0.82 220 9.7 1.76 27 2 .50 0.97 10 4.1 0 .87 77 
D e c . 10.6 1.57 21 2 .50 0.71 2 3.7 0.76 7 
J a n . 7.0 - 1 10.8 1.54 11 3.00 1.41 2 4.8 1.26 4 
F e b r . 10.9 2.15 9 4.8 1.48 5 
M a r c h 11.0 1.79 6 4 .7 0.58 3 
A p r i l 11.4 1.24 12 4.3 0.95 7 
M a y 11.9 1.81 11 4.4 0.55 5 
J u n e 12.0 1.36 14 5.3 1.51 6 

J u l y 12.0 — 1 
A u g . 

F 66 .467 3.401 2 .955 2.111 
d.f. 3 9 4 9 

P < 0 . 0 0 1 * * * 0 . 0 0 1 * * * 0 . 0 3 1 * 0 . 0 3 * 
R 2 0.227 0 .227 0.224 0.086 
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arose ( H a r r i s o n 1948), a n d C L V c a n a t t a i n abo
ut t w o f o l d t h e size o f t h e f o l l i c l e ( H a r r i s o n a n d 
W e i r 1977). M e a n d i a m e t e r o f t h e largest f o l l i c 
le i n N o r w e g i a n r e d deer r e p o r t e d b y L a n g v a t n 
(1992) w a s 5.2 m m . C o m p a r e d t o 12 m m as 
m e a n m a x i m u m d i a m e t e r f o r C L V ( F i g . 2), t h i s 
s u p p o r t s t h e o b s e r v a t i o n s o f H a r r i s o n a n d W e i r 
(1977). F r o m t h e m e a s u r e m e n t s s u m m a r i z e d i n 
F i g u r e 2 it is c lear t h a t s ize p e r se is n o t a l w a y s 
a r e l i a b l e c r i t e r i o n i n d i s t i n g u i s h i n g b e t w e e n 
P C L a n d C L V , b u t m a y be c o r r o b o r a t i v e w h e n 
t h e t i m e o f s a m p l i n g is k n o w n . 

I n t h e event o f a re leased o v u m n o t b e i n g fer
t i l i z e d a n d t h u s i m p l a n t a t i o n o f a b l a s t o c y s t i n 
the u t e r u s n o t o c c u r r i n g , t h e P C L d e v e l o p e d af
ter o v u l a t i o n c o m m e n c e s r a p i d d e g e n e r a t i o n 
f r o m d a y 12-15 o f t h e c y c l e ( M c D o n a l d 1975; 
N a l b a n d o v 1976; H a r r i s o n a n d W e i r 1977), a n d 
b y d e f i n i t i o n b e c o m e s a C L S . O n l y 46 C L S 
w e r e i d e n t i f i e d , a n d the large m a j o r i t y o c c u r r e d 
i n O c t o b e r a n d N o v e m b e r ( F i g . 2). T h e m e a n 
size o f C L S d e c l i n e d r a p i d l y f r o m late S e p t e m 
b e r / O c t o b e r t o N o v e m b e r , (t = 3 .13, d.f . = 38, 
p = 0.03). F o u r i n d i v i d u a l s s a m p l e d after the 
m a i n b r e e d i n g p e r i o d , h o w e v e r , h a d larger C L S 
t h a n e x p e c t e d f r o m the g e n e r a l t r e n d i n au
t u m n . I n t e r e s t i n g l y , t w o o f t h e f o u r h i n d s w e r e 
f i rs t t i m e breeders (1 a n d 2 years o l d ) . A p a r o u s 
2 y e a r o l d h i n d dead i n J a n u a r y w a s i n extre
m e l y b a d c o n d i t i o n (dressed w e i g h t 30.0 kg) 
a n d n o n p r e g n a n t . H e r o v a r i e s c o n t a i n e d b o t h a 
C L S a n d a P C L . T h e o t h e r h i n d also w a s dead 
i n J a n u a r y , w a s 15 years o l d , a n d h a d a fetus of 
o n l y 16 g. 

A c c e s s o r y c o r p o r a l u t e a ( C L A ) w e r e f r e q u e n t 
l y f o u n d f r o m t h e start o f the b r e e d i n g season 
a n d t h r o u g h o u t t h e p r e g n a n c y p e r i o d . T h e s ize 
o f C L A i n c r e a s e d w i t h date ( F i g . 2), a l t h o u g h 
at a r a t h e r l o w e r rate t h a n C L V ( K e l l y a n d 
C h a l l i e s 1978). C o n s i s t e n t w i t h f i n d i n g s b y 
D o u g l a s (1966), C L A w e r e a l w a y s s m a l l e r t h a n 
P C L a n d a p p r o x i m a t e l y h a l f t h e s ize o f C L V 
( K e l l y a n d C h a l l i e s 1978). C L A w e r e d i s t r i b u 
t e d e v e n l y b e t w e e n t h e o v a r i e s , i r r e s p e c t i v e o f 
t h e p o s i t i o n o f t h e C L V ( L e a d e r - W i l l i a m s a n d 
R o s s e r 1983). 

H a l a z o n a n d B u e c h n e r (1956) d e s c r i b e d secon
d a r y c o r p o r a l u t e a o r i g i n a t i n g f r o m p o s t c o n c e p ¬
t i o n o v u l a t i o n s ( C L P C ) . I n t h i s s t u d y , w h e n ad
d i t i o n a l l u t e a l s t r u c t u r e s w e r e f o u n d i n p a i r s o f 
o v a r i e s c o n t a i n i n g a C L V , a n d t h e s t r u c t u r e s 
w e r e associated w i t h o v u l a t i o n scars, the a d d i 
t i o n a l s t r u c t u r e s w e r e a l w a y s r e g r e s s i n g l u t e a l 
b o d i e s ( C L S ) . I n o t h e r w o r d s , C L P C as d i s c r i -
b e d b y H a l a z o n a n d B u e c h n e r (1956) w e r e n o t 
e n c o u n t e r e d i n t h e present s t u d y (see also T r a u ¬
ger a n d H a u g e n 1965). 

A f t e r p a r t u r i t i o n t h e f o r m e r C L V ( b y t h e n a 
C R ) s h o w e d r a p i d r e g r e s s i o n t o a m e a n d i a m e 
ter o f 2 - 3 m m b y a u t u m n ( F i g 3). V a r i a t i o n i n 
s ize w a s c o n s i d e r a b l e a n d o f t e n d i f f i c u l t t o m e a 
sure , p r o b a b l y as a resu l t o f v a r i a t i o n i n f o l l i c u 
lar a c t i v i t y a n d t issue d y n a m i c s i n t h e o v a r i e s 
( G o l l e y 1957; M o r r i s o n 1960), a n d d i f fe rences 
i n t i m e o f p a r t u r i t i o n . F o r e x a m p l e i n 22 h i n d -
ca l f p a i r s s h o t b e t w e e n 16 a n d 30 O c t o b e r there 
w a s a negat ive r e l a t i o n s h i p b e t w e e n s ize o f C R 
i n t h e h i n d ' s o v a r i e s a n d d r e s s e d . w e i g h t o f h e r 
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ca l f ( R 2 = 0.48, F L 2 0 = 18.116, p < 0 . 0 0 1 , - F i g 4). 
T h u s , i f dressed w e i g h t i n calves ref lects v a r i a 
t i o n i n t i m e o f b i r t h , large C R i n a u t u m n m a y 
b e i n d i c a t i v e o f a late p a r t u r i t i o n a n d v i c e v e r 
sa. 

C A are s m a l l e r t h a n C R ( F i g . 3), b u t as m e n 
t i o n e d it w a s o f t e n d i f f i c u l t t o ass ign a d e f i n e d 
o u t l i n e a n d o b t a i n rea l i s t i c m e a s u r e m e n t o f d i a 
meters (see a lso L e a d e r - W i l l i a m s a n d R o s s e r 
1983). H o w e v e r , s ize a n d d i f fe rences i n h i s t o l o 
g i c a l a p p e a r a n c e p r o v i d e a basis f o r d i s t i n g u i s 
h i n g b e t w e e n C A a n d C R , e s p e c i a l l y i n e a r l y 
a u t u m n . A s s h o w n b e l o w , C A m a y pers is t f o r 
years ( M a r k g r e n 1969), b u t it is u n r e a l i s t i c t o 
age d i f f e r e n t g e n e r a t i o n s o f C A ( M o r r i s o n 1960; 
M a n s e l l 1971) o n the basis o f e i t h e r s ize o r ap
p e a r a n c e . T h e r e g r e s s i o n o f C R a n d t h e succee
d i n g C A w i t h t i m e appears c u r v i l i n e a r , w i t h l o 
w e r a s y m p t o t e f o r m e a n d i a m e t e r s o f C A b e i n g 
< 1 m m . 

H i s t o l o g i c a l l y , the C A A ( c o r p u s a l b i c a n s d e r i 
v e d f r o m c o r p u s l u t e u m a c c e s s o r i u m , - C L A ) 
resembles a C R . W h e n b o t h s t r u c t u r e s w e r e 
present i n a p a i r o f o v a r i e s , the s m a l l e r w a s de
f i n e d as the C A A ( F i g . 3). C A A decreased i n 
s ize f r o m J u n e (F j 7 3 0 = 37.08, p < 0 . 0 0 1 , 
R 2 = 0 .139, y = 2.77-0.008x')7 a n d b y S e p t e m b e r it 
o v e r l a p p e d i n s ize w i t h b o t h C R a n d C A . S i z e 
a l o n e w a s n o t a l w a y s s u f f i c i e n t t o d i s t i n g u i s h 
b e t w e e n C A a n d C A A , b u t h i s t o l o g i c a l d i f f e 
rences w e r e g e n e r a l l y c lear . 

V a r i a t i o n i n s ize b e t w e e n t y p e s o f d i f f e r e n t 
o v a r i a n s t r u c t u r e s d i d n o t s h o w a n y s i g n i f i c a n t 
r e l a t i o n s h i p s . C o n t r a r y t o f i n d i n g s b y K e l l y 
a n d C h a l l i e s (1978), t h e r e w a s n o d i f f e r e n c e i n 
m e a n s ize o f C L V , w h e t h e r it o c c u r r e d a l o n e 

o r t o g e t h e r w i t h o n e o r m o r e C L A i n t h e same 
p a i r o f o v a r i e s (t = - 0 . 3 4 , d.f . = 112, p = 0.73). 

P r i m a r y c o r p o r a l u t e a ( P C L ) o c c u r r e d f r o m 
late S e p t e m b e r t o t h e e n d o f N o v e m b e r , i n d i c a 
t i n g a r a t h e r l o n g p e r i o d o f o v u l a t o r y a c t i v i t y 
a m o n g t h e h i n d s . O f h i n d s t w o years a n d o l d e r 
c u l l e d i n S e p t e m b e r o n l y 4 . 9 % h a d a P C L , 
c o m p a r e d t o 6 7 . 1 % a n d 8 7 . 7 % i n O c t o b e r a n d 
N o v e m b e r r e s p e c t i v e l y . A s m e n t i o n e d a b o v e , 
s o m e P C L i n N o v e m b e r w e r e p r o b a b l y f u n c 
t i o n a l C L V , a lbe i t a n i m p l a n t c o u l d n o t y e t be 
de tec ted . S i z e a n d a p p e a r a n c e o f u t e r i ( L a n g v a t n 
i n p r e p . ) s u p p o r t s t h i s p r e s u m p t i o n , h e n c e i n 
N o v e m b e r , t h e a c t u a l p r o p o r t i o n o f P C L w a s 
s o m e w h a t l o w e r a n d C L V c o r r e s p o n d i n g l y h i g 
h e r t h a n s h o w e d i n F i g u r e 5. C o n s i d e r i n g t h e 
t i m e r e q u i r e d f r o m o v u l a t i o n u n t i l a n i m p l a n t 
c a n be d e t e c t e d m a c r o s c o p i c a l l y , i t appears that 
late O c t o b e r a n d e a r l y N o v e m b e r is t h e t i m e 
w T h e n m o s t h i n d s c o n c e i v e , as s u b s t a n t i a t e d b y 
the i n c r e a s i n g o c c u r r e n c e o f C L V i n N o v e m b e r 
a n d D e c e m b e r . Y e a r l i n g h i n d s t e n d t o start 
o v u l a t i o n s o m e w h a t la ter t h a n o l d e r h i n d s (see 
M i t c h e l l et al 1981). 

C o n c e p t i o n rates i n N o r w e g i a n r e d deer 
h i n d s 2 years a n d o l d e r , are h i g h ( 9 3 - 1 0 0 % , -
F i g . 5), c o m p a r e d t o o t h e r E u r o p e a n p o p u l a 
t i o n s ( V a l e n t i n c i c 1960; de C r o m b r u g g h e 1964; 
M i t c h e l l 1973; M i t c h e l l et al 1981; A l b o n et al 
1983). O f a t o t a l o f 10 n o n - p r e g n a n t h i n d s (2 
years a n d o l d e r ) that d i e d . b e t w e e n J a n u a r y a n d 
M a y , f i v e w e r e i n j u r e d (shot at d u r i n g t h e p r e 
c e d i n g h u n t i n g season). T h i s m a y e x p l a i n t h e i r 
b a r r e n status. 

J u d g i n g f r o m the n u m b e r o f C L S i d e n t i f i e d , 
f e w h i n d s seem t o h a v e r e c u r r e n t es t rous c y c l e s 
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b e f o r e t h e y c o n c e i v e . T h i s c o n t r a s t s w i t h b l a c k -
t a i l e d deer ( T h o m a s a n d C o w a n 1975) a n d w h i 
te - ta i led deer ( H a r d e r a n d M o o r h e a d 1980), 
w h e r e m o s t females c o n c e i v e i n t h e i r s e c o n d 
c y c l e . I n t h i s s t u d y o n l y 4 . 7 % o f a l l i n d i v i d u a l s 
e x a m i n e d i n d i f f e r e n t m o n t h s (range 0 .3 -5 .8%) 
h a d a C L S , a n d there was n o p a r t i c u l a r t r e n d i n 
t h i s p r o p o r t i o n w i t h t i m e . 

A c c e s s o r y c o r p o r a l u t e a ( C L A ) w e r e f o u n d 
o n average i n 2 0 . 2 % o f p a i r s o f o v a r i e s e x a m i 
n e d . S i m i l a r f igures r e p o r t e d b y V a l e n t i n c i c 
(1958), D o u g l a s (1966), G u i n n e s s et al. (1971) 
a n d K e l l y a n d C h a l l i e s (1978) w e r e 3 3 % , 3 7 % , 
5 2 % a n d 1 6 . 3 - 5 8 . 9 % r e s p e c t i v e l y . K e l l y a n d 
C h a l l i e s (1978) s h o w e d an increase i n o c c u r r e n 
ce o f C L A f r o m onset o f the r u t t o la ter stages 
o f p r e g n a n c y . T h a t was also the case i n t h i s s tu
d y ( 0 . 4 - 4 2 % , F i g . 5). A l o g - l i n e a r m o d e l (y = a 
+ b ( lnx) o f the m o n t h l y p r o p o r t i o n s e x p l a i n e d 
9 8 % of the v a r i a n c e , F 1 5 = 176,684, p < 0 .001. 
T h e rate o f d e v e l o p m e n t o f C L A is greatest i n 
e a r l y p r e g n a n c y , b u t q u i c k l y a s y m p t o t e s ( F i g . 
5), sugges t ing that the s t r u c t u r e s p r o b a b l y re
m a i n u n t i l p a r t u r i t i o n . ( H a l a z o n a n d B u e c h n e r 
1956; K e l l y a n d C h a l l i e s 1978). 

I n Penssodactyla accessory c o r p o r a l u t e a bec
o m e f r e q u e n t a b o u t 40 days after o v u l a t i o n 
( H a r r i s o n 1948). F o r e lk H a l a z o n a n d B u e c h n e r 
(1956) r e p o r t C L A to d e v e l o p at the t i m e the 
e m b r y o b e c o m e s m a c r o s c o p i c . I n c i d e n c e a n d 
d i s t r i b u t i o n o f C L A i n the present s t u d y seem 
t o ' substant ia te t h i s o p i n i o n . A l s o K e l l y a n d 
C h a l l i e s (1978) suggest that C L A is f o r m e d w i t 
h i n t w o m o n t h s of the b r e e d i n g season. P o s s i 
b l y w i t h o n e e x e p t i o n , C L A w e r e a l w a y s f o u n d 
t o g e t h e r w i t h a P C L o r C L V , a n d n o t w i t h a 
s ingle C L S . H e n c e , i f C L A is l i k e l y t o d e v e l o p 
p r i m a r i l y i n h i n d s that have c o n c e i v e d , a n d at 
the t i m e o f i m p l a n t a t i o n , t h i s also s u p p o r t s the 
suggest ion that s o m e P C L a c u a l l y w e r e f u n c t i o 
na l c o r p o r a l u t e a of p r e g n a n c y . F u r t h e r , s ince 
m u c h o f the s a m p l i n g i n t h i s s t u d y t o o k place 
e a r l y i n the b r e e d i n g season, t h i s m a y i n p a r t 
e x p l a i n the l o w average percentage o f h i n d s 
w i t h a C L A c o m p a r e d w i t h o t h e r i n v e s t i g a t i o n s 
(see above) . 

T h e actual r o l e of C L A i n r e d deer is o b s c u r e 
s ince p r e g n a n c y is a d e q u a t e l y m a i n t a i n e d i n 
h i n d s w i t h o u t a C L A i n the o v a r i e s ( K e l l y a n d 
C h a l l i e s 1978). H a r d e r a n d M o o r h e a d (1980) 
s h o w e d a s i g n i f i c a n t c o r r e l a t i o n b e t w e e n t o t a l 
v o l u m e o f lu tea l t issue a n d levels o f c i r c u l a t i n g 
p r o g e s t e r o n e i n w h i t e - t a i l e d deer . T h u s o n e pos

s ib le p r e d i c t i o n is t h a t t h e C L A o c c u r s as a 
" s u p p o r t i n g " s t r u c t u r e t o e n h a n c e t h e p r o g e s t o -
genic a c t i v i t y , a n d tha t a C L A is m o r e l i k e l y t o 
o c c u r w h e n the C L V is s m a l l . H o w e v e r , s u c h a 
r e l a t i o n s h i p c o u l d n o t be d e m o n s t r a t e d i n t h i s 
s t u d y (see a b o v e ) . F u r t h e r m o r e K e l l y a n d C h a l 
lies (1978) f o u n d the p r e d i c t e d t r e n d r e v e r s e d . 

C o n t r a r y t o M o r r i s o n (1960) the o c c u r r e n c e 
o f a C R i n t h i s s t u d y p r o v e d t o be a r e l i a b l e 
c r i t e r i o n f o r p a r t u r i t i o n d u r i n g the p r e c e d i n g 
s u m m e r . T h i s w a s v e r i f i e d b y the l a c t a t i o n sta
tus o f the h i n d . I n a l l l a c t a t i n g h i n d s a C R co
u l d be i d e n t i f i e d u p t o the e n d o f N o v e m b e r . 
A l s o i n h i n d s (2 y e a r o l d ) that h a d g i v e n b i r t h 
( judged f r o m the s ize o f u t e r u s , - L a n g v a t n i n 
p r e p . ) , b u t los t the ca l f n e o n a t a l l y a n d ceased 
l a c t a t i o n , a C R c o u l d eas i ly be i d e n t i f i e d at le
ast t h r o u g h o u t O c t o b e r ( N = 4). B y N o v e m b e r 
the C R h a d degenera ted b o t h i n s ize a n d appea
rance t o a degree that r e q u i r e d m o r e a t t e n t i o n 
t o d i s t i n g u i s h it f r o m «large a n d c o n s p i c u o u s » 
C A . D i s t i n g u i s h i n g C R f r o m C A A w a s n e v e r a 
p r o b l e m , s ince b y d e f i n i t i o n C R w a s a l w a y s the 
larger w h e n the t w o h i s t o l o g i c a l l y s i m i l a r s t ruc 
tures o c c u r r e d t o g e t h e r . 

A s a c o n s e q u e n c e o f the d e f i n i t i o n s u s e d , 
C A A s h o u l d o c c u r i n the same p r o p o r t i o n t o 
C R as C L A t o C L V , p r o v i d e d that C R a n d 
C A A have the same p r o b a b i l i t y o f b e i n g d i s c o 
v e r e d a n d i d e n t i f i e d at a g i v e n t i m e p o s t par -
t u r n . H o w e v e r , that w a s n o t the case, the r a t i o s 
b e i n g 0.16 a n d 0.42 r e s p e c t i v e l y ( d e v i a t i o n f r o m 
the e x p e c t e d f r e q u e n c y : X 2 = 220.0 , d.f. = 1, 
p < 0.001). O n e p o s s i b l e e x p l a n a t i o n f o r t h i s co
u l d be that s ince C L A are a p p r o x i m a t e l y h a l f 
the s ize o f C L V , a n d a s s u m i n g c o m p a r a b l e rates 
o f d e g e n e r a t i o n o f C A A a n d C R , the pos t par -
t u r n r e g r e s s i o n m a y have r e a c h e d t h e s ize a n d 
appearance o f C A A b y late a u t u m n that t h e n 
r e s u l t e d i n c o n f u s i o n w i t h C A . It c o u l d also be 
that C A A , b e i n g g e n e r a l l y s m a l l , d e g e n e r a t e d t o 
an extent that s i g n i f i c a n t l y r e d u c e d the p o s s i b l y 
o f d e t e c t i o n a l l t o g e t h e r . 

H i s t o l o g i c a l l y , P C L , C L V a n d C L A s h o w 
m a n y s i m i l a r i t i e s at t h e c e l l u l a r l e v e l , a n d t h e y 
m a y be d i f f i c u l t t o d i s t i n g u i s h b e t w e e n ' unless 
a d d i t i o n a l c r i t e r i a are c o n s i d e r e d (see d e s c r i p 
t i o n a b o v e ) . T h i s i n c l u d e s a s s o c i a t i o n w i t h an 
o v u l a t i o n r u p t u r e ( P C L , C L S , a n d C L V , - F i g . 
6), presence o f a c o n c e p t u s ( C L V a n d C L S ) a n d 
a c e n t r a l , n o n - l u t e i n i z e d l u m e n ( o n l y i n y o u n g 
P C L a n d o c c a s i o n a l l y C L A ) . S ince the d e v e l o 
p i n g P C L is f u l l y l u t e i n i z e d af ter a p p r o x i m a t e l y 
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F i g . 6. Recent ovula t ion rupture surrounded by con
spicuous b l o o d vessels. 

o n e w e e k ( H a r r i s o n 1948; M c D o n a l d 1975; 
H a r r i s o n a n d W e i r 1977), w i t h n o c e n t r a l acav i -
t y lef t , t h i s p r o v i d e s a d d i t i o n a l , u s e f u l i n f o r m a 
t i o n o n the t i m e o f o v u l a t i o n ( H a a g e n r u d a n d 
M a r k g r e n 1974). S ize p e r se is n o t a r e l i a b l e c r i 
t e r i o n , b u t a l l n o n - r e g r e s s i n g l u t e a l s t r u c t u r e s 
< 4 m m w e r e C L A , a n d those > 9 m m w e r e a l l 
C L V . 

C L S w e r e u s u a l l y easy t o i d e n t i f y h i s t o l o g i 
c a l l y f r o m signs o f d e g e n e r a t i o n . A t m o r e ad
v a n c e d stages o f r e g r e s s i o n , l i g h t y e l l o w - o r a n g e 
p i g m e n t a t i o n w a s n o t i c e a b l e o n m o s t o c c a s i o n s . 
P i g m e n t e d C L S w e r e o b s e r v e d f o r e x a m p l e i n 
t w o r e c y c l i n g y e a r l i n g h i n d s , t h u s e x c l u d i n g 
a n y p o s s i b i l i t y o f c o n f u s i o n w i t h C R o r C A A , 
a n d s u p p o r t i n g the sugges t ion that a l l l u t e i n i z e d 
s t r u c t u r e s p r o b a b l y s h o w p i g m e n t a t i o n u p o n 
r e g r e s s i o n ( G o l l e y 1957; M o r r i s o n 1960; M a r k 
g r e n 1969; see also C h e a t u m 1949). H o w e v e r , 
the results o f t h i s s t u d y i n d i c a t e d that C L S p r o 
b a b l y d o n o t a t t a i n the same degree o f p i g m e n 
t a t i o n as regress ing C L V a n d C L A ( T r a u g e r 
a n d H a u g e n 1965). A l s o , C L S p r o b a b l y regress 
faster a n d b e c o m e less c o n s p i c u o u s t h a n o t h e r 

l u t e a l s t r u c t u r e s ( B r o k x 1972). H a l a z o n a n d B u -
e c h n e r (1956) r e p o r t e d s i m i l a r o b s e r v a t i o n s , 
w h i l e M o r r i s o n (1960) c l a i m e d that C L S w e r e 
m o r e i n t e n s i v e l y p i g m e n t e d t h a n d e g e n e r a t i n g 
C L V . H o w e v e r , a lso M o r r i s o n (op .c i t . ) i n d i c a 
t e d a fast r e g r e s s i o n rate f o r C L S . T h e r e is n o 
i n f o r m a t i o n i n the l i t e r a t u r e i n d i c a t i n g that 
C L S c a n be t r a c e d f o r m o r e t h a n a p p r o x i m a t e l y 
2 m o n t h s after its f o r m a t i o n . C o n s e q u e n t l y 
C L S s h o u l d n o t be c o n f u s e d w i t h C A i n s a m 
ples f r o m w i n t e r a n d s p r i n g . H o w e v e r , i n au
t u m n ( O c t o b e r a n d N o v e m b e r ) , C L S m a y be 
m i s t a k e n f o r e i t h e r a C R o r C A A ( L e a d e r - W i l 
l i a m s a n d R o s s e r 1983), e v e n t h o u g h a recent 
C L S ( < 2 0 days p o s t o v u l a t i o n ) is l i k e l y t o be 
l a r g e r i n s ize a n d s h o w m o r e signs o f e a r l y de
g e n e r a t i o n . A l s o , i n p r a c t i c e the o c c u r r e n c e o f a 
C L S is so i n f r e q u e n t that it does n o t represent 
a q u a n t i t a t i v e p r o b l e m o f a n y s i g n i f i c a n c e i n re
p r o d u c t i o n s tudies o f r e d deer . H i s t o l o g i c a l ap
p e arance o f v a r i o u s l u t e a l s t r u c t u r e s a n d t h e i r 
r e g r e s s i n g stages is i l l u s t r a t e d i n F i g u r e s 7 - 1 3 . 

R e t r o s p e c t i v e s tudies o f c e r v i d r e p r o d u c t i o n 
a n d f e c u n d i t y r e l y o n i d e n t i f i c a t i o n o f regressed 
l u t e a l s t r u c t u r e s ( M o r r i s o n 1960). C o n s e q u e n t l y , 
age ing c h a r a c t e r i s t i c s , l o n g e v i t y a n d p o s i t i v e di f 
f e r e n t i a t i o n o f the s t r u c t u r e s as t o o r i g i n are a 
c r u c i a l q u e s t i o n i n the a n a l y t i c a l p r o c e s s ( G o l 
l e y 1957; M a n s e l l 1971). D e f i n i t i o n s a n d charac 
ter i s t i cs o f o v a r i a n s t r u c t u r e s used i n t h i s s t u d y 
are a p p r o p r i a t e f o r the p u r p o s e o f i n d i c a t i n g re
cent r e p r o d u c t i v e events . D e p e n d i n g o n t h e 
q u e s t i o n s a s k e d , the usefulness o f t h e a p p r o a c h 
c a n be f u r t h e r e n h a n c e d b y c a r e f u l s e l e c t i o n o f 
s a m p l i n g p e r i o d s . F o r e x a m p l e , r e t r o s p e c t i v e as
sessment o f n a t a l i t y rates s h o u l d p r e f e r a b l y be 
m a d e o n o v a r i e s s a m p l e d i n e a r l y a u t u m n (Sep
t e m b e r ) , p r i o r t o the m a i n p e r i o d o f o v u l a t i o n s . 
T h a t w i l l r e d u c e the p o s s i b i l i t y o f c o n f u s i o n 
b e t w e e n C R ( C A A ) a n d C L S . A l s o , i n S e p t e m 
ber C R w i l l have r e t a i n e d m o r e o f t h e charac te 
r i s t i cs d i s t i n g u i s h i n g it f r o m C A ( T h o m a s 
1983), c o m p a r e d t o late a u t u m n . H i g h f o l l i c u l a r 
a c t i v i t y a n d d e v e l o p m e n t o f l u t e a l s t r u c t u r e s 
increases the r i s k o f d i s t o r t i o n o f C R , C A A 
a n d C A , a n d p r o b a b l y reduces the p o s s i b i l i t y 
t o detect a n d i d e n t i f y these s t r u c t u r e s ( M a r k 
g r e n 1969). A l t h o u g h n o t a ser ious p r o b l e m i n 
t h i s s t u d y , m o r e e f f o r t a n d a c c u r a c y seems re
q u i r e d t o detect a n d i d e n t i f y C R , C A A a n d C A 
i n o v a r i e s c o n t a i n i n g large l u t e a l b o d i e s w h i c h 
s o m e t i m e s m o r e o r less " e n c l o s e " t h e p i g m e n 
t e d scars. 
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F i g . 7. C L V in early regression. O v a r y sampled f r o m a pregnant h i n d June 5, immediate ly before term. T h e 
h i n d had a developed udder and a fetus weighing 7,9 kg . 

F i g . 8. C L V and C L A in ovary f r o m a 2 year o ld h i n d sampled December 20. 
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F i g . 9. C L S in early regression. The h i n d had ovulated 13-14 days p r i o r to sampling. 

F i g . 10. P C L and C R i n ovary f r o m an adult h i n d 
sampled O c t o b e r 22. 

I n v e s t i g a t i o n o f c o n c e p t i o n rates c a n be c a r r i 
ed o u t i n late a u t u m n ( f r o m N o v e m b e r ) , u s i n g 
the o c c u r r e n c e o f l u t e a l s t r u c t u r e s ( C L V ) . T h i s 
s h o u l d be m o r e r e l i a b l e t h a n ana lys i s based o n 
C R a l o n e , e s p e c i a l l y i n m u l t i p a r o u s i n d i v i d u a l s . 
H o w e v e r , t h e t w o a p p r o a c h e s are best u s e d i n 
c o m b i n a t i o n , t o e x t e n d the t o t a l i n f o r m a t i o n 
g a i n e d f r o m each i n d i v i d u a l . O v u l a t i o n rates 
a n d t i m i n g o f estrus c a n be assessed a d e q u a t e l y 
f r o m P C L , w h i l e o c c u r r e n c e o f C L A m a y p r o 
v i d e s u p p o r t i n g i n d i c a t i o n o n c o n c e p t i o n p e r i 
ods assessed f r o m , the ra t ios o f P C L a n d C L V . 

I n t h e o r y , surface o v u l a t i o n scars m a y be o f 
h e l p i n e s t i m a t i n g the n u m b e r o f o v u l a t i o n s , 
b u t t h e r e is a p r o b l e m w i t h t h e pers i s tence a n d 
d e t e c t i o n o f these scars as t h e season progresses . 
A m a x i m u m o f 11 o v u l a t i o n scars w a s f o u n d i n 
p a i r s o f o v a r i e s i n t h i s m a t e r i a l . D e t e c t i o n o f 
o v u l a t i o n scars w i t h t i m e appears e v e n m o r e 
d i f f i c u l t t h a n f o r C A , a n d these scars p r o b a b l y 
serve t h e i r best f u n c t i o n as s u p p l e m e n t a r y c h a 
rac ter i s t i cs t o t h e set o f s t r u c t u r e s d e f i n e d a b o 
ve . 
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F i g . 11. C R i n ovary f r o m a 3 year o l d p r i m i p a r h i n d sampled September 16. 



F i g . 13. F ive C A identif ied i n the left ovary of a 22 year o l d h i n d sampled O c t o b e r 10. T h e right ovary con
tained four C A but no C R and the h i n d was not lactating. N o antral follicles were encountered in 
any ovary, probably indicat ing that the h i n d was i n menopause. 

Structural content in ovaries from hinds sub
ject to controlled reproduction 
S o m e b a c k g r o u n d i n f o r m a t i o n o n t h e h i n d s 

w h o s e r e p r o d u c t i o n w a s c l o s e l y m o n i t o r e d is 

s u m m a r i z e d b e l o w ( T a b . 4). S t r u c t u r e s i d e n t i f i 

ed i n the o v a r i e s f r o m these h i n d s are s h o w n i n 

T a b l e 5. 

D e s c r i p t i o n o f c a s e - s t u d i e s 
Hind A: A g e : 6 years . D a t e o f d e a t h : 18 D e c e m 
ber 1975. T w o C L S w e r e f o u n d , o n e i n each 
o v a r y . T h e largest , p r e s u m a b l y 13 days o l d 
(post o v u l a t i o n ) h a d a m e a n d i a m e t e r o f 5 m m , 
a n d w a s g r e y i s h - w h i t e i n c o l o u r w i t h o u t a n y 
trace o f p i g m e n t a t i o n . D e g e n e r a t i v e charac ter i s 
t ics w e r e f e w at t h i s e a r l y stage o f r e g r e s s i o n , 
b u t the o u t l i n e w a s r a t h e r i r r e g u l a r a n d i n p l a 
ces d i f f u s e . S t rands o f c o n n e c t i v e t issue t r a b e c u -
lae p e n e t r a t e d the s t r u c t u r e t o g e t h e r w i t h a f e w 
b l o o d vessels ( G o l l e y 1957; N a l b a n d o v 1975). 
T h e o t h e r C L S ( a p p r o x i m a t e l y 31 days) was 2.3 
m m i n d i a m e t e r a n d h a d a pale y e l l o w - o r a n g e 

p i g m e n t a t i o n , d i f f i c u l t t o detect m a c r o s c o p i c a l -
l y . l i s appearance at the c e l l u l a r l e v e l c o r r e 
s p o n d e d w e l l t o d e s c r i p t i o n s g i v e n b y V a l e n t i n -
c i c (1958), M o r r i s o n (1960), H a r r i s o n a n d W e i r 
(1977) f o r a d v a n c e d r e g r e s s i o n stages o f t h i s 
t y p e o f s t r u c t u r e . I n a d d i t i o n t o t h e t w o C L S , a 
c o n d e n s e d , i r r e g u l a r area o f c o n n e c t i v e t issue 
a n d h y a l i n e m a t e r i a l , w i t h c a p i l l a r i e s i n t e r s p e r 
sed, w a s f o u n d . T h i s w a s p e r h a p s a t h i r d C L S . 
H o w e v e r , n o trace o f n e c r o t i c l u t e a l cel ls o r 
o t h e r c h a r a c t e r i s t i c s c o u l d v e r i f y t h a t . A l s o , n o 
r e m n a n t s o f a C L S p r o d u c e d i n the h i n d ' s f i rs t 
estrus that season w e r e detec ted . 

H i n d A s h o w e d es trous b e h a v i o u r each r u t 
a n d p r e s u m a b l y o v u l a t e d severa l t i m e s b e t w e e n 
the ages o f 2 a n d 5 years . H o w e v e r , she was ne
v e r m a t e d , a n d n o trace of these o v u l a t i o n s w a s 
f o u n d , p e r h a p s i n d i c a t i n g that p e r s i s t e n c e o f re
gressed l u t e a l s t r u c t u r e s i n s o m e w a y m a y be 
r e l a t e d t o p r e g n a n c y . 

Hind B: A g e : 8 years . D a t e o f d e a t h : 21 J a n u a r y 
1981. O n e C L V w a s f o u n d i n t h e r i g h t o v a r y , 
v e r i f y i n g p r e g n a n c y , b u t n o C L S r e l a t i n g t o t h e 
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Tab. 4. B a c k g r o u n d data o n hinds subject to contro l led reproduct ion . 

Y e a r A g e at T o t a l Years b a r r e n 
o f D a t e f i rs t n u m b e r o f after f i r s t 

H i n d b i r t h dead c o n c e p t i o n o f f s p r i n g g e s t a t i o n C o m m e n t s 

A 1969 18 D e c . 1975 — 0 — N e v e r m a t e d . F o u r es t rous cyc les 
r e c o r d e d i n 1975 
(10 O c t , 29 O c t , 17 N o v , 5 D e c ) . 

B 1973 2 1 . J a n . 1981 3 4 - T w o estrous cycles i n 1980 (2 
O c t , 19 O c t ) . M a t e d a n d c o n c e i 
v e d at last estrus. 

C 1977 18 N o v . 1980 3 0 — N u l l i p a r o u s , c o n c e i v e d at f i r s t 
estrus i n 1980 (25 O c t ) . 

D 1970 4 D e c . 1977 5 1 1977 T h r e e es trous cycles i n 1977 (14 
Sept , 4 O c t , 23 O c t ) . M a t e d a n d 
c o n c e i v e d at last estrus. 

E 1978 26 Sept . 1984 2 4 — L a c t a t i n g . F o u r c o n c e c u t i v e p a r 
t u r i t i o n s . 

F 1980 23 N o v . 1981 — 0 — I m m a t u r e , n o estrous cyc les . 

G 1979 8 D e c . 1988 2 7 — T w o estrous cycles i n 1988 (10 
o c t , 28 O c t ) . M a t e d a n d c o n c e i 
v e d at last estrus. 

H 1976 12 D e c . 1988 4 6 1987, 1988 T w o estrous cycles i n 1988 (1 o c t , 
19 O c t ) . M a t e d a n d c o n c e i v e d at 
last estrus. 

f i r s t - o v u l a t i o n 111 days e a r l i e r . I n a d d i t i o n , a 
C L A w a s present i n the left o v a r y . O n e C R 
a n d a C A A c o n f i r m e d p a r t u r i t i o n a n d g e s t a t i o n 
the p r e c e d i n g y e a r , w h i l e t w o C A r e v e a l e d t w o 
o u t o f the t h r e e p a r t u r i t i o n s p r i o r t o 1980. 

Hind C: A g e : 3 years . D a t e o f d e a t h : 18 N o 
v e m b e r 1980. O n e C L V r e l a t i n g t o a b l a s t o c y s t 
w a s the o n l y s t r u c t u r e f o u n d . T h e r e w a s n o i n 
d i c a t i o n o f a n y o v u l a t i o n i n 1979. 

Hind D: A g e : 7 years . D a t e o f d e a t h : 1 D e c e m 
ber 1977. T h e h i n d w a s p r e g n a n t w i t h a s m a l l 
e m b r y o , r e l a t i n g to a large C L V (11 m m 
d i a m . ) . O n e C L S w a s v e r y i r r e g u l a r a n d d i f f u s e 
i n c o n t o u r a n d a p p r o x i m a t e l y 1.7 m m i n m e a n 
d i a m e t e r . It w a s s l i g h t l y p i g m e n t e d ( y e l l o w -
orange) , b u t c l e a r l y less c o n s p i c u o u s t h a n m o s t 
C R o f s i m i l a r s ize . T h e p i g m e n t e d areas w i t h 
h i g h l y n e c r o t i c l u t e a l cel ls w e r e e m e s h e d i n 
c o n n e c t i v e t issue. S m a l l c a p i l l a r i e s o c c u r r e d 
m o s t l y i n the p e r e p h e r y o f t h e s t r u c t u r e . W h a t 

w a s p r e s u m e d t o be a s e c o n d C L S c o n s i s t e d o f 
c o n n e c t i v e t issue a n d a f e w c a p i l l a r i e s i n d i c a t i n g 
the p e r i p h e r y o f a c o l o u r l e s s s t r u c t u r e ( d i a m . 1 
m m ) , s i m i l a r t o t h e p o s s i b l e t h i r d C L S d e s c r i 
b e d f o r H i n d A . T h i s s t r u c t u r e c o u l d o n l y be 
de tec ted af ter d e t a i l e d m i c r o s c o p i c e x a m i n a t i o n , 
a n d f r o m t h e k n o w l e d g e that the h i n d h a d re
c y c l e d t w i c e . A w e l l d e f i n e d C A (2.2 m m 

Tab. 5. Structures in the ovaries f r o m 8 hinds subject 
to control led reproduct ion. 

H i n d P C L C L S C L V C L A C R C A C A A 

A 0 2(3) 0 0 0 0 0 
B 0 0 1 1 1 2 1 
C 0 0 1 0 0 0 0 
D 0 2 1 0 0 1 0 
E 0 0 0 0 1 3 1 
F 0 0 0 0 0 0 0 
G 0 1 1 0 1 6 1 
H 0 1 1 1 0 2 0 
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d i a m . ) c o r r e s p o n d e d t o t h i s h i n d ' s o n l y p a r t u r i 
t i o n i n 1976. T h i s C A a p p e a r e d s u r p r i s i n g l y 
large a n d c o n s p i c u o u s c o n s i d e r i n g i t w a s 21 
m o n t h s o l d . 

Hind E: A g e : 6 years . D a t e o f d e a t h : 26 S e p t e m 
b e r 1984. O n e C R a n d t h r e e C A w e r e f o u n d , 
r e f l e c t i n g a l l f o u r c o n c e c u t i v e p a r t u r i t i o n s 
(1981-1984) . I n a d d i t i o n o n e C A A o c c u r r e d . 
S i n c e t h i s h i n d w a s s a m p l e d p r i o r t o t h e bree
d i n g season, t h e r e w e r e n o s igns o f o v u l a t o r y 
a c t i v i t y i n o v a r i e s . 

Hind F: A g e : 1 y e a r . D a t e o f d e a t h : 23 . N o v e m 
b e r 1981. I m m a t u r e y e a r l i n g h i n d . O n l y f o l l i c 
les less t h a n 3 m m i n d i a m e t e r w e r e f o u n d i n 
the o v a r i e s o f t h i s h i n d . 

Hind G: A g e : 9 years . D a t e o f d e a t h : 8 D e c e m 
b e r 1988. P r e g n a n t w i t h a s m a l l fe tus assoc ia ted 
w i t h o n e C L V (10 m m d i a m . ) . T h e r e w e r e n o 
c o n v i n c i n g s igns o f the f i r s t es trus 58 days e a r l i 
er. O n e C R a n d t h r e e C A i n e a c h o v a r y re f lec 
t e d a l l seven p a r t u r i t i o n s . 

Hind H: A g e : 12 years . D a t e o f d e a t h : 12 D e 
c e m b e r 1988. O n e large C L V (13 m m d i a m . ) re
l a t i n g t o a c o n c e p t u s w a s i d e n t i f i e d . I n a d d i t i o n , 
o n e C L A o c c u r r e d i n the same o v a r y . A s m a l l , 
d i f fuse a n d i n c o n s p i c u o u s s t r u c t u r e , p o s s i b l y a 
C L S f r o m the f i rs t estrus 62 d a y s e a r l i e r w a s 
d i s c o v e r e d (see h i n d A a n d D a b o v e ) . O f t h e 
s ix calves b o r n t o th i s h i n d , o n l y t w o p a r t u r i 
t i o n s w e r e r e f l e c t e d b y t h e n u m b e r o f C A . T h e 
ana lys i s m i s s e d f o u r o t h e r C A , a n d t h e r e f o r e i t 
w a s n o t p o s s i b l e t o k n o w w h i c h o f t h e s ix p a r 
t u r i t i o n s w e r e re la ted t o t h e C A p o s i t i v e l y 
i d e n t i f i e d . T h i s h i n d h a d b e e n k e p t b a r r e n f o r 
the t w o y e a r s p r e c e d i n g t h e last c o n c e p t i o n , b u t 
it is n o t k n o w n i f th i s h a d a n y i n f l u e n c e o n t h e 
d i f f i c u l t i e s i n d e t e c t i n g a l l t h e e a r l i e r p r e g n a n 
cies. 

T h e a t t e m p t t o re late o v a r i a n s t r u c t u r e s t o re
p r o d u c t i v e events i n t h e e i g h t h i n d s w i t h 
k n o w n l i f e h i s t o r i e s i n d i c a t e s s o m e o f t h e l i m i 
t a t i o n s o f t h e t e c h n i q u e s a p p l i e d . A s e x p e c t e d , a 
C L V w a s f o u n d i n a l l p r e g n a n t h i n d s c a r r y i n g a 
v i s i b l e c o n c e p t u s . A l s o , a C R w a s i d e n t i f i e d i n 
a l l h i n d s tha t gave b i r t h d u r i n g t h e i m m e d i a t e 
p r e c e d i n g s u m m e r . T h e n u m b e r o f C R a n d C A 
i n d i c a t e d t h e c o r r e c t n u m b e r o f ca lves b o r n t o 
s ix o u t o f e i g h t h i n d s ( n u l l i p a r o u s y e a r l i n g i n 

c l u d e d ) . H o w e v e r , f o r t h e o t h e r t w o h i n d s (B 
a n d H ) t h e n u m b e r o f C R + C A c o u n t e d w e r e 
less t h a n n u m b e r o f p a r t u r i t i o n s (1 a n d 4 re
s p e c t i v e l y ) . 

O b s e r v a t i o n s o n C L S s u p p o r t r e p o r t s b y 
H a r r i s o n (1948); M o r r i s o n (1960); M c D o n a l d 
(1975); a n d N a l b a n d o v (1976) t h a t C L S regress 
r a p i d l y a n d are d i f f i c u l t t o i d e n t i f y after 2 - 3 
s u c c e e d i n g c y c l e s . S o m e c o n f u s i o n b e t w e e n 
C L S , C A A , a n d p e r h a p s also C A m a y o c c u r i n 
s a m p l e s o b t a i n e d i n late O c t o b e r - N o v e m b e r . 
T h e i m p r e s s i o n is h o w e v e r , t h a t i n C L b a n d 
C A A f e w e r a n d s m a l l e r b l o o d vessels i n t e r s p e r 
se the s t r u c t u r e s , a n d t h e y o c c u r e s p e c i a l l y i n 
the p e r i p h e r y . I n C A , b l o o d vessels a n d c o n n e c 
t i v e t issue are g e n e r a l l y m o r e c o n s p i c u o u s t h a n 
i n C L S a n d C A A , a n d C A have f e w , i f a n y , 
r e m n a n t s o f n e c r o t i c l u t e a l ce l l s . A C L S is di f 
f i c u l t t o i d e n t i f y m a c r o s c o p i c a l l y , a n d s m a l l e r 
s t r u c t u r e s c a n o n l y be d i s t i n g u i s h e d i n p r o p e r 
h i s t o l o g i c a l sec t ions . D e v e l o p m e n t o f b e t t e r c r i 
t e r i a a n d p r o c e d u r e s f o r r e t r o s p e c t i v e a n a l y s i s 
o f r e d deer r e p r o d u c t i o n w o u l d u n d o u b t e d l y be 
o f great v a l u e b o t h i n e c o l o g i c a l r e s e a r c h a n d 
m a n a g e m e n t . 

Appraisal of processing and analysing procedures 
T h e f i x a t i v e s used i n t h i s s t u d y s a t i s f a c t o r i l y pe
n e t r a t e d a n d f i x e d the d i f f e r e n t t y p e s o f c e l l 
m a t e r i a l . E t h a n o l (70%, - t r i e d i n i t i a l l y ) s e e m e d 
less s u i t a b l e because i t t e n d e d t o b l e a c h p i g m e n 
t e d scars a n d h a r d e n e d t h e t i ssue . T h e s t a i n i n g 
p r o c e d u r e s a p p l i e d d i s c r i m i n a t e d w e l l b e t w e e n 
s t r u c t u r a l c o m p o n e n t s i n t h e o v a r i e s , a n d s h o 
w e d a g o o d a f f i n i t y , f o r a w i d e s p e c t r u m o f t is
sue m a t e r i a l o f w h i c h h y a l i n e a n d c o n n e c t i v e 
t issue is p a r t i c u l a r y i m p o r t a n t f o r a c c u r a t e i d e n 
t i f i c a t i o n . 

T h e success i n accurate i d e n t i f i c a t i o n o f o v a r i 
an s t r u c t u r e s v a r i e d w i t h p r o c e s s i n g a n d a n a l y 
s i n g p r o c e d u r e ( T a b . 6), a n d s o m e g e n e r a l expe
r i e n c e f r o m the c o m p a r i s o n c a n be s u m m a r i z e d 
as f o l l o w s : 

1. F r e e z e t r e a t m e n t o f o v a r i e s t e n d e d t o d i s r u p t 
cel ls a n d t issues, t h u s r e d u c i n g t h e d e t e c t i o n 
rate a n d c o r r e c t i d e n t i f i c a t i o n o f o v a r i a n 
s t r u c t u r e s (see S c h w a r t z a n d D i l l e r 1980, -
F i g . 14). 

2. A t t h e m a c r o s c o p i c l e v e l freeze t r e a t m e n t 
c a u s e d n e g l i g i b l e d i f f e r e n c e t o t h e e f f i c i e n c y 
a n d a c c u r a c y o f t h e a n a l y s i s . 
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F i g . 14. O v a r i a n tissue disrupted by freeze-preservation. 

3. M a c r o s c o p i c e x a m i n a t i o n o f o v a r i e s s e e m e d 
adequate f o r the p u r p o s e o f assessing o v u l a 
t i o n ( P C L ) a n d / o r c o n c e p t i o n ( C L V ) , b u t 
m a y f a i l t o d i s t i n g u i s h P C L f r o m e a r l y re
g r e s s i o n stages o f C L S . 

4. M a c r o s c o p i c e x a m i n a t i o n s e e m e d adequate i n 
d e t e c t i n g s t r u c t u r e s assoc ia ted w i t h p a r t u r i 
t i o n d u r i n g t h e p r e c e e d i n g 5 - 6 m o n t h s ( C R ) . 

5. M a c r o s c o p i c e x a m i n a t i o n o f o v a r i e s f a i l e d t o 
detect a n d i d e n t i f y a s i g n i f i c a n t p r o p o r t i o n o f 
the C A p r e s e n t , a n d also t e n d e d t o o v e r l o o k 
o r i n c o r r e c t l y i d e n t i f y C R r e l a t i n g t o p a r t u r i 
t i o n s m o r e t h a n 5 - 6 m o n t h s e a r l i e r . 

6. M i c r o s c o p i c s l ides based o n m a t e r i a l subject 
t o f r e e z e - t r e a t m e n t d o n o t seem t o i m p r o v e 
r e s o l u t i o n a n d a c c u r a c y i n the a n a l y s i s c o m 
p a r e d w i t h m a c r o s c o p i c e x a m i n a t i o n . 

7. T h e advantage o f p r o p e r h i s t o l o g i c a l p r o c e d u 
res is p r i m a r i l y that m o r e a n d o l d e r C A c a n 
be i d e n t i f i e d . I n a d d i t i o n , the r e g r e s s i n g sta
ges o f C L S c a n be d i s t i n g u i s h e d f r o m P C L , 
C R , C A A a n d C A . 

M o r r i s o n (1960) c l a i m e d that t o be p r a c t i c a l l y 
acceptable , a n a l y s i s o f o v a r i e s s h o u l d be based 

o n c r i t e r i a t h a t w o r k e d o n a m a c r o s c o p i c l e v e l . 
T h i s s t u d y c o n c u r s w i t h t h i s r e q u i r e m e n t , p r o 
v i d e d t h e a n a l y s i s is r e s t r i c t e d t o P C L , C L V 
a n d C R i n t h e s a m p l e s . H o w e v e r , t h e gross 
p r o c e d u r e seems p r a c t i c a l a n d r e l i a b l e o n l y 
w h e n a p p l i e d w i t h f u l l k n o w l e d g e o f i ts l i m i t a 
t i o n s ( C h e a t u m 1949). U n f o r t u n a t e l y , i t is n o t 
a l w a y s c lear t h a t t h i s is a p p r e c i a t e d . F u r t h e r m o 
re , there appears t o be s i g n i f i c a n t i n t e r s p e c i f i c 
v a r i a t i o n s (see e.g. H a r r i s o n 1948; H a l a z o n a n d 
B u e c h n e r 1956; B u s s a n d S m i t h 1966; W e g g e 
1975; L o c k y e r 1987) that effect the r e l i a b i l i t y o f 
d i f f e r e n t p r o c e d u r e s . 

F o r m o s t m a n a g e m e n t p u r p o s e s t h e r e appears 
t o be l i t t l e g a i n e d b y c a r r y i n g o u t t i m e - c o n s u 
m i n g a n d e x p e n s i v e h i s t o l o g i c a l p r o c e d u r e s . O n 
t h e o t h e r h a n d , p r o p e r h i s t o l o g i c a l p r o c e d u r e s 
are necessary f o r d e t a i l e d s tudies o f s t r u c t u r e s , 
a n d it p r o v i d e s s o m e p o t e n t i a l f o r r e t r o s p e c t i v e 
l y u n r a v e l i n g an i n d i v i d u a l ' s r e p r o d u c t i v e h is 
t o r y . A l t h o u g h i d e n t i f i c a t i o n o f C A i n m i c r o s 
c o p i c s l ides o f n o n - f r o z e n o v a r i e s m a y a p p e a r 
c o n v i n c i n g i n T a b l e 6, t h e f igures d o n o t neces
s a r i l y re f lec t t h e rea l s i t u a t i o n . It is n o t k n o w n 
t o w h a t e x t e n t o l d C A r e m a i n e d u n d e t e c t e d , 
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Tab. 6. The effect of freeze treatment of ovarian tissue w i t h regard to analysis of structural content. 

L e v e l o f ana lys i s 

s t r u c t u r a l M a c r o s c o p i c M i c r o s c o p i c 

c o n t e n t M i s i n t e r p r e t e d M i s i n t e r p r e t e d 

(see text) I d e n t i f i e d a n d / o r m i s s e d o u t I d e n t i f i e d a n d / o r m i s s e d o u t 

P C L = 16 13 3 14 2 

C L S = 4 1 3 2 2 

F r e e z e - C L V = 7 7 — 7 — 
t r e a t m e n t C R = 4 2 42 — 40 2 

( N = 42) C A =98 52 46 55 43 

P C L = 12 10 2 12 — 
C L S = 3 1 2 3 — 

N o freeze C L V = 7 ' 7 — 7 — 
t r e a t m e n t C R = 3 5 34 1 35 — 
( N = 35) C A = 8 5 4 7 38 76 9 

b u t w e r e " c o m p e n s a t e d f o r " b y i n c o r r e c t i n c l u 
s i o n o f C A A , e s p e c i a l l y i n t h e i r l a te r r e g r e s s i o n 
stages. A l s o , i t c o u l d be a p o t e n t i a l p r o b l e m 
t h a t C A are d i s r u p t e d b y t issue d y n a m i c s i n t h e 
o v a r i e s , a n d t h a t g r o u p s o f c h a r a c t e r i s t i c t i ssue 
f r o m the same s t r u c t u r e are i n t e r p r e t e d as sepa
rate C A . 

Concluding remarks 

I n t h i s p a p e r a n a t t e m p t has b e e n m a d e t o d e f i 
ne a set o f i m p o r t a n t o v a r i a n s t r u c t u r e s u s e d i n 
a n a l y s i s o f r e d deer r e p r o d u c t i o n . T h e s e s t r u c 
tures are d e f i n e d a n d d e s c r i b e d i n a n e f f o r t t o 
c l a r i f y the v a r i e d a n d o f t e n i n c o n s i s t e n t t e r m i 
n o l o g y e n c o u n t e r e d i n l i t e r a t u r e i n t h i s f i e l d . 
T h e t a b u l a t i o n a n d d e t a i l e d d e s c r i p t i o n o f ap
pearance , m o r p h o m e t r y a n d h i s t o l o g i c a l charac 
ter i s t i cs f o r each d e f i n e d s t r u c t u r e w i l l h o p e f u l 
l y fac i l i ta te t h e u n d e r s t a n d i n g a n d a p p l i c a t i o n 
o f t h i s a p p r o a c h . 

T h e a n a l y t i c a l a p p r o a c h e s d e s c r i b e d m a y e l u 
c idate m a n y o f the m o s t essent ia l r e p r o d u c t i o n 
p a r a m e t e r s , p r o v i d e d access t o m a t e r i a l f r o m 
t h e a u t u m n b r e e d i n g season. H o w e v e r , p r o 
b l e m s w i t h accurate i d e n t i f i c a t i o n o f s t r u c t u r e s 
i n f l u e n c e b o t h q u a l i t a t i v e a n d q u a n t i t a t i v e as
sessments o f r e p r o d u c t i v e events . T h e m a g n i t u 
de o f t h i s p r o b l e m is c l e a r l y assoc ia ted w i t h the 
p r o c e s s i n g a n d a n a l y s i n g p r o c e d u r e s a p p l i e d , 
a n d it is i m p o r t a n t to r e s t r i c t o b s e r v a t i o n s t o 
w h a t is rea l i s t i c a n d r e l i a b l e i n t e r m s o f m e t h o 
d o l o g i c a l a p p r o a c h . 

I n sp i te o f t h e l i m i t a t i o n i n d i c a t e d a b o v e , ana
l y s i s o f o v a r i e s c a n be a v a l u a b l e m e t h o d i n s tu
dies o f c e r v i d r e p r o d u c t i o n . H o w e v e r , m o r e 
s y s t e m a t i c w o r k o n b o t h q u a l i t a t i v e a n d q u a n t i 
t a t i v e aspects o f o v a r i a n s t r u c t u r e s c o u l d f u r t h e r 
e n h a n c e its s i g n i t i c a n c e i n b i o l o g i c a l r e s e a r c h . 
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