
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

 

 

 

The aim is to expose evidences from causes, functions and consequences which explain why 

evolution provided such a masculinized behaviour and reproductive anatomy to this species. 

Hypotheses formulated are: 

1. The main function of female dominance is competition 

2.  Endocrinal mechanisms of female masculinization are androgen dependent 

 

The behavioural and morphological characteristics of the spotted hyena (Crocuta crocuta, Erxleben 1777) 

imply an interesting set of evolutionary issues. In terms of behaviour and reproductive external morphology, 

female spotted hyenas are extremely masculinized:  

 Behavioural traits: adult females are more aggressive and dominant to adult males in most social       

interactions. They also are highly territorial due to food suply defence (4). 

 Morphological traits: besides females are 10% heavier than males, their external reproductive 

morphology is heavily masculinized. Instead of an external vagina, the clitoris is hypertrophied with 

male penis size and erectile ability and the labia majora are fused to form a pseudoscrotum. An 

urogenital canal traverses the clitoris, through which females urinate, mate and give birth (Fig. 2) (5, 8). 

This morphology is absent in the other hyena species and in any other female mammal exists such a 

modified female external genitalia (12).  

For the last decades, quite different hypotheses from ethology and endocrinology studies have been set out 

to elucidate the intriguing mechanisms why this phenomena occurs but they still remain unclear. The main 

topic analysed in behavioural studies is if female reproductive success depends on their priority of 

access to food as it is characterized for an intense feeding competition, suggesting reproductive success 

would be correlated with social rank (4).  

Traditionally, aggressiveness and dominance in mammals has been associated to testosterone. Due to 

the links between androgens, social behaviour and morphology, endocrinological researchers have 

focused on consequences of endogenous and exogenous androgen exposure (10), suggesting as well it 

is an evolutionary response to feeding competition (3, 11, 16).  
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Figure 2. a) Pregnant female showing urogenital canal path through pelvis and clitoris.  

b) Female urogenital system. (12). 

Figure  1.  a) Spotted hyena range www.nhm.org. b) Clan’s group in Serengeti. Photo: K. E. Holekamp.  
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 Probably female masculinization and dominance have evolved in response to the selective pressures of 

offspring survival in a species characterized by a hard feeding competition. 

 Fitness benefits associated to aggressiveness can balance the high costs in reproductive success of 

masculinized urogenital morphology. 

 Androgen dependent theory is the most accepted on the basis for female dominance is the result of 

natural androgenization in utero. However, as it could be expected, there’s controversy as evidences 

coming from other studies contradict this hypothesis.  

 Alternative hypotheses still provide inconclusive results. 

 It is still a hot topic in mammalian biology as many unanswered questions remain.  
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Fig. 3  Cub growth for the first 6 months 

increased as maternal rank did  

(F1,181 = 14.2, p < 0.0002, n= 200 cubs) (13). 

Fig. 4 Cub  survival improved with maternal 

rank (p < 0.0037, n = 674 cubs) (13). 

 

Most of the findings coincide on the androgen dependent theory, 

suggesting also an evolutionary response to competition. 

 

 Mutation in the regulation of aromatase activity; because the 

limited aromatase activity (Fig. 5), hyena placenta converts high 

androstenedione levels to testosterone. This prenatal exposure would 

also masculinize the next generation, suggesting an epigenetic 

mechanism for transmitting female virilisation (16). 

 Steroids analysis in pregnant females and neonates: 

development of female dominance would intervene balancing the 

reproductive costs of virilization (Fig. 6). Androgen levels during 

perinatal life would be associated to the activation of early 

agressiveness (siblicide) (Fig. 7) (5, 9). 

 Gonadectomy effects: Double role of ovarian steroids; facilitate 

reproduction and dominance over males (11). 

 Controversy: antiandrogen treatments produced relatively feminized 

changes and proved that masculinized genitalia appear in the female 

fetus before differentiation of the fetal ovary. Thus, it would be an 

evidence for androgen independent origin of virilized genitalia (2, 12). 

 

SPOTTED HYENA BIOLOGY 

 One of the most abundant large terrestrial carnivore mammals in sub-Saharan Africa (Fig.1a) (15). 

 Despite looking like canids, they are more closely related to felids (15). 

 They live in clans, complex hierarchically organized groups with fission–fusion society (Fig. 1b) (4, 6). 

 Commuting system: long distance foraging trips, adaptation to Serengeti fluctuations of prey abundance (4). 

 High reproductive mortality costs due to hypertrophied clitoris: 15% of primiparous females die at their first birth 

and lose 60% of their offspring  because of dystocia (Fig. 2a, b) (7). 

Social rank is clearly the critical variable determining female 

fitness, as rank is maintained through aggression between females and 

their young (1, 4, 8).  

Aggressiveness should be adaptive due to the intense feeding 

competition, allowing more competitive and efficient females 

experience higher reproduction success (7, 8, 11).  

Big mother theory (Ralls,  1976). Important fitness consequences 

represent a fivefold difference in reproductive success between 

the dominant and subordinate females (14): 
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Fig. 5  a) Aromatase activity in spotted hyena, 

b) in human placentas. Enzyme activity was 

1/20 lower in hyenas than in human placentas 

(42 pmol/mg protein · hr versus 990 pmol/mg 

protein·hr, respectively) (16). 

Fig. 7 Steroids levels during the first month of life. 

Males are represented by black squares and females 

by white circles  (5). 

Fig. 6 Relations between social rank, day of gestation 

and faecal androgen metabolite concentrations (3). 

 


