Introduction to Biological Anthropology: Notes 12
Basic primate ecology: Predatorsand living in groups
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— Predation
— predators that kill primates include
— pythons
— raptorial birds
— crocodiles
- leopards, lions, tigers
- people
— even other primates, like chimps that hunt colaboskeys
— predation obviously affects reproductive success
— so selection will presumably favor physical or bebeal traits that minimize the chance of
getting killed
— what those physical or behavioral traits are weibeind on
— how severe the risk is
— the particular nature of the predators

— So, why are primates social (why do they live iaups)?
— most mammals do not live in groups
— this suggests that being social must have soms tms¢productive success
— more competition for food, since members of theesgnoup are always nearby
— more vulnerable to infectious disease
— but there must be some benefits to sociality fonates.
— Two main suggestions of possible benefits of sigial
— Resour ce defense theory of sociality: being in a group improves access to resources
compared to being alone
— Note: this is a theory about sociality (forming gps), which is different from the
similarly-named theory about resource-defensetteiality that we looked at earlier
— being in a group improves the ability of femaleslédend resources against other
competitors (usually their own species)
— which they would not be able to do as well if thegre alone with their infants
— females are the focus because females' reprodwstioeess is more strongly affected
by access to food than is males' reproductive sscce
— this is likely to be true if:
- food is relatively scarce and high in value
- that is, the benefit of controlling access to ihigh
— food sources are in patchasall enough that they can be defended
— food patches ar@rge enough to support several individuals in a group
- these conditions are often true of fruits, a comrmpart of primate diets
— evidence that suggests that the resource defeesgytis correct in some cases:
— where ranges overlap, larger groups generally eéeatlsmaller groups of the same
species for access to food patches
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— females in the larger groups tend to have highgoductive success than those in the
smaller groups of the same species
— so the tendency to live in larger groups would ddeted for...
— evidence against the resource defense theory
— true, larger groups get more access to food patblesndividuals within those
groups face greater competition for food within paéches from their fellow group
members
— Charles Janson's study of brown capuchin monkeysesth that individuals within
groups varied by 37% in the calories of food thieey while the average calorie
intake of entire groups only differed by 3%
— that is, there is much more competitiwithin groups thametween them
— which argues against the resource defense model
— there is not as neat a correlation between socatitl resource patchiness as we
might hope
— many highly social primates are folivores, whichleaves that are not very patchy
in their distribution
— frugivorous primates, which should be most stroragfgcted by the need for
resource defense, span the whole range from docsalitary
— Predation theory of sociality: being in a group offers better protection froradqators
— for (at least) three reasons
— detection
— being with others makes it more likely that somermher of the group will detect
an approaching predator
— each individual can expend less effort on vigilance
— deterrence
— some primate groups could threaten some preddnatrshis applies more to other
kinds of animals
— some predators may opt not to attack primateseyf #re in groups, preferring
solitary targets as a more productive strategy
— dilution
— the larger the group, the less likely that any gimember will be the victim when a
predator does attack
— evidence that supports the predation theory
— terrestrial primates tend to live in bigger grotipsn arboreal ones
— presumably because there are more predatory tloedbe ground
— many of the primate species that are less so@dbhage, more able to defend
themselves
— without needing to be in a group to deter predators
— some primates adjust their sociality (group sipeght degree of predator threat
— macaques on predator-free islands form smallergthian those on the mainland,
where predation is more of a threat
— weaknesses in the predation theory
— predation events are rarely observed, so it is ttaadsess the actual threat
— there is no clear association of predation lossdgsgroup size
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- that is, the predation theory suggests that thiednithe predation risk, the larger the
groups the primates should form
- that is, where we see greater predations, we shlsa@darger groups
- but there is no evidence that primates that liviaiiger groups suffer higher
predation losses
— of course, this may be because sociality is effedipreventing predation losses
— both theories (resource defense and predationpptplhave some role
- they are not mutually exclusive
— Primates should form groups of a size that balatieebenefits of living in a group with its
costs
— benefits of living in larger groups:
— larger groups can better defend resource patches
— larger groups can better resist predators
— sure enough, a study of Old World Monkeys findg speecies with the greatest risk
of predation do live in the largest groups
— costs of living in larger groups
— members ofarger groups suffer from more competition from othershwittheir own
group
— members ofarger groups are exposed to more communicable diseases
— So, what do they actually do?
— terrestrial primates tend to live in larger grotipsn arboreal ones
— due to higher risk from predators on the ground?
— frugivores tend to live in larger groups than foligs
— due to greater importance of defending highly patahit sources?
— diurnal primates tend to live in larger groups thacturnal ones
— maybe due to daytime strategies of resisting poegatr spotting them and running
away, which work better with larger groups
— vS. nighttime strategies of hiding from predatevkjch work better with smaller
groups

— Both of the theorized benefits of sociality areagee for females than for males
— the benefit of resource defense sociality is mazimgj access to food
— and females’ reproductive success is more straaifggted by access to food than is
males’
— the benefit of predation defense sociality is miaing risk of predation
— which probably affects adult males and females atheusame
— but certainly affects juveniles and infants morantladults
— and the loss of an offspring to a predator poténtfects a female parent more than a
male parent
— females can only have a limited number of offspimtheir lives
— females have to invest a lot of energy in eachpoifig
— so losing one is a large hit to her reproductivecesas
— while males can potentially have a large numbefisipring in their lives
— they may invest very little in each one
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— so0 losing one offspring is not necessarily suckgeblow to a males’ reproductive
success
— of course, not all males have a lot of offspring
— but the payoff in reproductive success is highestmtegies that maximize mating,
compared to strategies that minimize loss to poedat
— so these theories mostly explain why females favaiad groups
— for ecological reasons
— based on the distribution of food
— and the nature of predation

— Boyd and Silk at this point discuss some argumabtsit why these groups of females tend to
have two characteristics
- female philopatry: females born into the group stay in the group
— as opposed to males born into the group, who mave®they reach maturity
- leading to a group composed mostly of related fesjakith any males being unrelated
— dominance hierar chies among females
— dominant females can take away a subordinate féesrabsition for feeding, drinking,
sleeping, etc.
— the rigidity of these hierarchies varies dependinghow much “contest competition”
there is between females
— contest competition: competition in which one individual or the otlgats the resource
— as in fighting over a piece of fruit
— success is determined by the interaction of twmore competing individuals
— scramble competition: competition is which individuals do better or wercompared
to an absolute standard, not to each other
— as in some being better at finding food than others
— success is determined by the individual’s abilitylo the task, not by her interaction
with others
— the type of competition depends on the distributbthe resource
— resources that are rare and concentrated in pagtitesirage contest competition
- two females might fight over a rare, tasty fruit
— resources that are common and dispersed leadamblg competition
— in a huge tree full of tasty leaves, the limit szl female’s feeding is her own
ability and hard work, not what others do
— the more important contest competition is for acgge the stronger the dominance
hierarchy
— so the patchier and scarcer the preferred foodsher resources, the stronger the
female dominance hierarchy is

— males’ reproductive success is most strongly agtkbly how many times they mate
— so they simply go wherever the females are
— this creates a chain of causes:
— the ecology of the primate species,
— especially the distribution of its food
— and the risk from its predators, causes...
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— a resulting distribution of females
— in an optimum size of groups of females
— and degree of female dominance hierarchy
— which in turn causes...
— a corresponding distribution of males
— including the number of males in each group of flema
— and male behavior when in a group of females oluebec! from any group
— male reproductive success depends on
— maximizing their own matings
— minimizing matings by other males with the samedtas
- so for males, females are resources to be defdnaimdbther males of the same species
— in small groups of females (up to five), one mala typically keep other males away from
the females
— forming a small multi-female, single-male group
— in large groups of females (over ten), there goeclly half a dozen or more males
— often with a male dominance hierarchy
— because males are in intense contest competitraactess to the females
— dominant males can keep subordinate males awayf&orales
— lots of challenges to the dominant male(s)
— by lower-ranked males in the group
— and outsider males who want access to the group
— intermediate-sized groups of females may have fsamto five or six males
— so0 ecology causes the females to form groups oésuptimal size
— and the need to maximize matings causes one or males to join them
— with the number determined roughly by the numbedenfales, which in turn reflects the
food and predation environment
— why don’t more males join the group?
— because the ones who are there drive them offatormize their own matings
— so there are generally either lone males or grofipsales trying to get access to the
females
— leads to lots of hostile encounters
— why don’t males just stay in the groups they ane ioto?
— because the reproductive success of individualsmdi@ with close relatives is reduced
- the females gain a lot of access to food and/arrggdrom predators (ultimately,
reproductive success) by staying in the group thene born into
— so the males gain more by leaving and finding gediht group of females

— This all results in a range of group sizes and miegdions
— mostly determined by the behavior of females, wincturn is determined by their
ecological circumstances
— we can classify the various types of groups inbaimber of typical patterns, based on group
composition — the number of females and numberalés
— Each type of group composition generally correlatgl a particular combination of:
— a certain kind of ranging behavior by females
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— a certain kind of ranging behavior by males
— a certain mating system that results from the fist factors
— we will look at these mating strategies later
- solitary
— group composition: females associate with themnit$ and young offspring
— older offspring and males associate with no othéividuals except to mate or fight
- ranging behavior by females: each female has hartawne range or territory
— ranging behavior by males: each male has a honge @nterritory that includes the home
ranges of one or more females
— the only anthropoids that are solitary are the guéms
— all the other solitary primates are prosimians
— monogamy (or monogamous)
— group composition: one adult male, one adult femalenature offspring.
- ranging behavior by females: each female has hartawne range or territory
- ranging behavior by males: each male has a honge r@nterritory that is the same as that
of one female
— monogamous anthropoids include all the lesser @pésbatids: gibbons and siamangs)
and some New World monkeys
— some prosimians are monogamous
— polyandry (or polyandrous)
— group composition: one adult female, several atialies, immature offspring
- ranging behavior by females: each female has hartawne range or territory
— ranging behavior by males: several males sharbdhes range or territory of each female
— only found among some marmosets and tamarins (Nevdwhonkeys)
— one-male polygyny (or one-male polygenous)
— group composition: multiple adult females, one lutlesident” adult male, immature
offspring.
— the excess males form groups that occasionallptdyive off the resident male
- ranging behavior by females: multiple adult femaleare a home range or territory
- ranging behavior by males: one resident male shhesfemales' home range
- the rest of the males use home ranges that owsithghe females' home ranges, but
the resident male constantly tries to drive themnodut
— one male, multifemale groups are found among sartte@oids
— gorillas (some groups have one male, some haws)a fe
— New World monkeys: howlers
— Old World monkeys: geladas, langurs
— multi-male polygyny (or multi-male polygenous)
— group composition: multiple adult females, multipgult males, immature offspring
("multimale, multifemale groups")
— usually female-bonded (female philopatric; fematesy with their relatives in the group
they are born into, but males disperse when thaghrenaturity)
- ranging behavior by females: multiple adult femaleare a home range or territory
— ranging behavior by males: multiple males sharddheale’'s home range or territory.
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— common among many anthropoids other than the hadsno
— especially among Old World monkeys
— cercopithecines (baboons, macaques, vervets, etc.)
— some colobines
— and New World monkeys (squirrel monkeys, capuchomkeys, etc.)
— of course, these are idealized descriptions
- reality is more complex, individuals and groupdetif
— and some species have common "violations" of thesyguch as matings other than the
ones prescribed by the general system

— what about the hominoids (apes and humans)?
— all the hylobatids (lesser apes: gibbons and sigs)aare monogamous
— living in monogamous pairs with their juvenile gffsng
— orangutans: solitary
— females forage with their immature offspring
— males maintain a territory that includes the hoargges of one or more females
— but rarely encounter them except to mate
— gorillas: variable, but mostly one-male polygeny
— small multi-female groups with one or a few males
— The dominant male may monopolize access to thelésmlaut not in all cases
— chimps and bonobos: have complex social organizatiioat do not fit the general schemes
— Females and juveniles have their own home ranggspend a lot of time on their own
— Males form a group that jointly defends an areaithidudes the home ranges of various
females.
— humans: similar to some other primates in some wagry different in others
— moderate group size
- but individuals often forage separately or in smsalb-groups
- tend to be territorial, but highly variable
— mostly monogamous mating
- long-term but not necessary permanent pairs
— males typically invest a lot in offspring
— unlike other monogamous primates, human breediimg @a not live in isolation
- instead, the pairs live within multifemale, multi@@roups
— this is unique among primates, if not among all nmeis
— we will look at why humans might have this strasgeial organization, and what effect it
might have had on our evolution...



