
Mating systems in Mammals: 
brief synopsis (pg. 571) 



Lots of disadvantages to being 

in groups: 

share resources, increased 

competition if limited 

more conspicuous, can’t hide 

from predators (crypsis) 

more risk of disease, 

spreading parasites, etc. 

must invest energy in social 

behaviors and skills 

 

Sociality: living in groups 

if groups too rigid, low 

immigration could result in 

increased inbreeding 

reproductive suppression 

typical within groups 

So why do it? 



Most investigations of sociality start with the 

ecological basis of group formation. 

 

However, social relationships within groups –  

intraspecific interactions –  

also are important (many mammals have advanced 

cognitive abilities, allowing long-term recognition of 

individuals and establishment of complex 

relationships). 



Alarm calls: Belding’s ground squirrels 

•aerial preds: high-pitched whistle, single 

note, everyone runs, caller not focus of 

attacks 

•terrestrial preds: staccato trills, attracts 

attention, increases attack rate on caller 

•M-biased dispersal, so high relatedness among 

females (female philopatry), formation of 

matrilines 

•Adult and yearling females call >> males 

•(see handout) 

•Most calls by females, esp. older females with 

young or living relatives nearby (kin selection) 



Alarm calls: Belding’s ground squirrels 

Family living has its benefits: 

decreased aggression (most daily 

contacts with kin) 

increased sharing of limited resources 

like dens and hibernation sites, sharing is 

with relatives (kin selection) 

share territorial defense, can better 

defend food and other resources 

decreases infanticide (more to watch 

over young) 

increased vigilance for predators 



Vampire bats as an 
example of reciprocal 
altruism: 

• Can live for 12 yrs or more, typically sharing the same roost with both 

related and unrelated individuals that they get to know over time. 

• Bats will starve after 48 hrs or so without a blood meal.  Bats that 

have been unsuccessful foraging will beg from others in the roost. 

• Cost of donating some blood by a successful individual is small (but 

there is an energetic cost), benefits to recipient can be large 

(survival!).  Donors may regurgitate some blood to both related AND 

unrelated roost-mates. 

• Bats that have been recipients more likely to reciprocate if begged 

from later. (And they learn to recognize “friends.”) 



3 general categories of factors affecting group 

formation: 

 

1. Resource distribution and abundance 

 

2. Predation risk 

 

3. Intraspecific interactions 



Distribution of resources can  

 

prohibit group formation,  

 

promote group formation, or  

 

permit (allow) group formation 

while some other factor acts 

to push group formation. 

 

Yellow-bellied marmot 

Meerkats 



Solitary, asocial species: often something about resources 

needed that forces individuals to live and forage alone. 

 

Predators that take mainly small vertebrates may do best 

hunting alone, and resources may not be abundant 

enough to support a group (e.g., small carnivores like 

mustelids, small cats). 

 

In this case, resources prohibit group formation. 



A patchy resource or 

habitat may force a 

species to aggregate, 

but that doesn’t 

always mean sociality 

develops. 



Marmota flaviventris 

Patchy habitat: Western US, 

open areas with perennial 

grasses and forbs in forests 

and alpine areas, esp. with 

rocky outcrops, talus piles, 

boulder fields.   

Habitat limited in area: open areas and outcrops in discrete 

patches.  Good burrow sites and hibernacula also limited.  

Much mortality due to unsuccessful hibernation (families 

often hibernate together). 

 

Dispersal between sites risky: Patches widely spaced, 

marmots subject to greater predation risk when crossing 

unfamiliar areas, no guarantee of finding a new place, no 

guarantee of successful colonization, esp. if already 

densely occupied.   



Matrilines: related, female-

based lineages that share 

burrow system (territorial 

against other females). 

 

Males strongly territorial, 

exclude other males, may 

defend 1 or more matrilines.   

Female philopatry, male-biased dispersal: F yearlings often 

stay in natal territory, but yearlings males disperse.  Females 

may recruit into local population if openings available. 

 

Reproductive interests of males and females conflict: RS of 

males increases with harem size (can include >1 matriline). 

 

Number of young increases with size of matriline, but young 

per females decreases due to reproductive suppression.   



?? 

Males are happy with many 

females, particularly multiple 

matrilines.   

More females helps with 

reproductive success per 

matriline to a point, but some 

individuals not getting to 

reproduce.  So why stay? 



Why should females remain in groups? 

 

1. Hibernacula limited, good cover 

and food limited, time limited if 

going to successfully prepare for 

hibernation (in poor habitat, F may 

fail to reproduce or have low 

success weaning litters, dispersal 

risky). 

2. Even if reprod. suppressed, get 

some benefits from kin selection. 

3. Matrilines compete, groups better 

at obtaining and defending 

resources, encroach on neighbors. 

4. Groups better at care of young in 

burrows, defend against infanticide 

by other Fs or immigrant Ms.. 

Woodchucks 

(Marmota monax) 

in eastern US very 

different! 

Yellow-bellied marmots 

good example of resources 

promoting sociality. 



In other situations, resources may permit group formation, 

but it takes something else to generate group formation. 

Classic example: herd formation by grazing ungulates in 

open habitats. Antelopes: Forest vs open; browsers vs grazers; 

crypsis (hiding) vs group defense; secretive, solitary, pairs vs herd-

forming, polygynous. 



Another example: Mongooses (refer to tables on handout) 

White-tailed, Ichneumia albicauda Egyptian, Herpestes ichneumon 

Banded, Munos mungos Dwarf, Helogale parvula 



Meerkats form large social groups. 

Diurnal, mostly insectivorous.  High rate of raptor 

attacks (about 1 per 6 h, yng at most risk).   

Groups give alarm calls, often have sentinels.  Run if 

large pred or raptor, group and harass smaller preds. 

 

Cost: Younger adults reprod. suppressed.  

Benefit: Increased survival, some kin selection 

(cooperatively raise young), older group members 

not totally supressed (alphas either can’t, or allow 

some reprod uction to keep them around), may 

eventually succeed alphas, transfer to another group 

if vacancy, or form a group on their own. 



Wild horses: the “hired gun” hypothesis 

Shackleford Banks, 

barrier island off 

coast of eastern US. 

 

No preds, abundant 

fresh water, veg 

varies in quality. 

Horses exhibit a variety of relationships:  

 

Some F form long-term bonds with other 

females and closed groups, others only 

loose, temporary bonds and ephemeral 

groups. 

 

Some M solitary or bachelor groups, 

some tend females, some strongly 

territorial with harems. 

 



Eastern end: best habitat, strong female groups, territorial males 

Western end: poor habitat, no permanent associations among 

females or males 

 

Western end: patches of good grass (marshes and swales) small 

and patchy, prevents long-term associations, lots of fission-fusion 

of groups 

Eastern end: good grass areas permit long-term group formation, 

but don’t force it, and no preds here to lead to group formation… 

See graphs 

and table in 

handout 



Benefit of group formation in this case seems to be 

related to nature of male-female interactions. 

 
Reproductive success increases where males defend territories. 

 
Solitary, roaming, and non-territorial males tending female groups 

involved in more aggressive encounters than territorial males. 

Most important, females can feed 

better and care for young better 

when not disrupted or harassed.  

Move to areas and form larger 

groups where territorial male keeps 

others away. 

 

Better RS for individual females, 

better RS for territorial males.  Key 

in this case: females responding to 

male distribution (and male-male 

interactions) rather than vice versa. 



Study questions: 

1. Living in a group could bring several disadvantages to an individual. What are 

some of the costs and benefits of group living for mammals?  

2. Discuss alarm calls in Belding’s ground squirrels as an example of kin selection, 

and blood feeding of roostmates in vampire bats as an example of reciprocal 

altruism. 

3. Give a mammalian example of how the environment and ecology of a species can 

a) prohibit, b) promote, or c) permit (allow) group formation but some other factor 

leads to group formation or sociality. 

4. A couple twists on the above question could be: describe how the environment 

promotes sociality in yellow-bellied marmots, or discuss how variation in the 

ecology of mongooses (e.g., size, diet, nocturnal vs diurnal activity) relates to 

variation in group formation and sociality among species. 

5. What is the “hired gun” hypothesis as it relates to group formation in wild horses?  

How is this an example of intraspecific behavior being the driver of group 

formation? 


