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Knowledge of animals’ mating systems is a key element in understanding their 
natural history. Mating systems describe the ways in which animal societies are 
structured in relation to sexual behaviour and the manner in which males and 
females interact for the purpose of reproduction. Conflicting interests – males tend 
to go for quantity and female for quality - culminates in different reproductive 
strategies between the sexes. 
 
Long term behavioural studies contribute to the understanding of mammalian social 
mating systems, but they don’t fully elucidate the influence of dominance rank, 
mating strategies, dispersal patterns and inbreeding avoidance on reproductive 
success. Using a dual approach combining molecular (genetic) analyses with 
behavioural observations can greatly increase our knowledge of such things. Based 
on this approach, this PhD study investigates theories about social structures of wild 
mountain gorillas (Gorilla beringei beringei) in Bwindi Impenetrable National Park 
(BINP), Uganda, using non-invasive molecular ecology techniques, involving faeces as 
the DNA source. 
 
The value of non-invasive DNA collection is hindered by the low quality and quantity 
of DNA that is typically recovered from such sources. The rapid degradation of DNA 
when improperly stored and the typically long time lag between sample collection 
and lab analysis further complicates things, making appropriate storage imperative. 
The first part of this study revealed that higher ambient temperatures at time 
collection had a small but significant effect on the amount of DNA obtained. It also 
revealed that a novel, two-phase method involving ethanol and silica gel beads 
resulted in significantly higher DNA yields than traditional storage methods.   
 
Mountain gorillas are typically considered to have a one-male mating system with 
both male and female dispersing from natal groups. Interestingly, almost 50% of 
gorilla groups in BINP have multiple resident adult males, assumed to be close 
relatives. Genetic analysis of faeces revealed that males in multi-male groups were 
more related to each other than females of the same group were, confirming that 
males are the more philopatric sex, reflecting a female-biased dispersal pattern. 
Although reproduction in multi-male groups was found to be highly skewed in favour 
of the dominant male, he does not sire all the offspring born during his alpha-rank 
tenure; subordinate males who remain in their natal group gain some fertile 
matings. Subordinates also stand to gain alpha dominance, inheriting all females, or 
several reproductive female when the group fissions. This enhances their 
reproductive success beyond what would be likely if they emigrated, when they face 
the risk of being solitary for many years.  
 
Most information about wild animals, particularly primates, is known from one or a 
few habituated groups, limiting our understanding. Non-invasive DNA sampling is 
useful in the identification and monitoring of non-habituated wild animals, 



enhancing our knowledge. To this end, genomic DNA was extracted from 42 faecal 
samples obtained from nest sites of unhabituated mountain gorilla groups found 
within the home range of the main research group in the study area (Kyagurilo 
group). This identified at least five unhabitutaed groups, as well as four solitary 
males, all of which are potentially encountered by the Kyagurilo group. The data also 
confirmed that adult males can stay together in the same group for a long time 
(instead of emigrating) and that silverbacks that emigrate can remain solitary for a 
long time. Inferred male dispersal patterns indicate that although many males are 
philopatric, some of those that do disperse from their natal groups do not travel far 
form their natal range.  

 
This study highlights the value of genetic analysis, providing valuable information on 
mountain gorilla mating systems, a paves the way for research using similar 
techniques. It is suggested that future studies should consider whether lifetime 
reproductive success is always positively correlated with length of male dominance 
tenure. 
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