SERIMATE EXPLEANARIEINS
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TODAY

Revisit Tinbergen's 4 questions

Ultimate explanations for primate socialrty?
R elD 5z

* Female-female relationships

Write quiz questions

*Bonus video, If time allows



TINBERG
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Table 1. Tinbergen’s four questions, organized.

Two objects of explanation

FOUR AREAS OF
BIOLOGY: Developmental/historical Single form
FOUR QU ESTIONS A sequence that results The trait at
in the trait one slice in time
Proximate Ontogeny Mechanism
Explains how organisms Q: How does the trait develop in Q: What is the structure of the trait;
work by describing their individuals? how does it work?

mechanisms and their
ontogeny

A: Description of the trait’s forms at
sequential life stages, and the
mechanisms that control
development.

A: Description of the trait’s anatomy,
physiology, regulation, and how the
trait works to accomplish
a function.

Evolutionary
Explains how a species came
to its current form by
describing a sequence of
forms, and how they were
influenced by selection and

other evolutionary
factors.

Two kinds of explanations

Phylogeny

Q: What is the phylogenetic history
of the trait?

A: Description of the history of the trait
as reconstructed from its phenotype
and genotype precursors

Adaptive significance

Q: How have variations in the trait
interacted with environments to
influence fitness in ways that help to
explain the trait’s form?

A: Description of how variations in the
trait have influenced fitness




TINBERGEN'S FOUR QUES TIONS

Trump’s unhinged tweets are an attempt to divert
attention away from a historic fiasco

» How can Tinbergen help us understand Trump??
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Is Donald Trump an impulsive
narcissist or a strategic genius?

3 Scott Limbrick
" . Nov 29, 2016 - 4 min read
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* How can linbergen help us understand Trump!??



TINBERGEN'S FOUR QUESTIONS

Table 1. Tinbergen’s four questions, organized.

FOUR AREAS OF

Two objects of explanation

Two kinds of explanations

mechanisms and their
ontogeny

A: Description of the trait’s forms at
sequential life stages, and the
mechanisms that control
development.

BIOLOGY: Developmental/historical Single form
FOUR QU ESTIONS A sequence that results The trait at
in the trait one slice in time
Proximate Ontogeny Mechanism
Explains how organisms Q: How does the trait develop in Q: What is the structure of the trait;
work by describing their individuals? how does it work?

A: Description of the trait’s anatomy,
physiology, regulation, and how the
trait works to accomplish
a function.

Evolutionary
Explains how a species came
to its current form by
describing a sequence of
forms, and how they were
influenced by selection and
other evolutionary

factors.

Phylogeny

Q: What is the phylogenetic history
of the trait?

A: Description of the history of the trait
as reconstructed from its phenotype
and genotype precursors

Adaptive significance

Q: How have variations in the trait
interacted with environments to
influence fitness in ways that help to
explain the trait’s form?

A: Description of how variations in the
trait have influenced fitness

Common Mistakes
e Mechanism/Function

« Phylogeny/Function



TINBERGEN'S FOUR QUESTIONS
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BROOD PARASITISM




TINBERGEN'S FOUR QUESTIONS

Brood parasitism

» How does linbergen help us understand brood
parasitism!?

» What is the adaptive significance of the reed warbler
feeding the cuckoo
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NATURAL S

Deaths

How to decrease risk
of death of self and kin?

FLEC HONES OF

R

ARKIVvEe

www.arkive.org

Births

How to Increase
# of lifetime offspring?
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» Access to high-quality food
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@ wsboi44 « Follow

@ wsboi44 Photo: @giulio_spinello

Need some motivation in the gym?
Check out this blog. He's made some
amazing gains and is great for some
inspiration. .

#fitnessmotivation #hotguys
#fitnessgoals #armsfordays #sixpack
#absfordays #gymmotivation #gym
#gains #teenfitness #arms #gotback
#bisandtris #legday #chestday
#armday #coreday

58m

Q brennonmorris Killin it ©

52m 1like Reply

oQv N

13 likes
58 MINUTES AGO

beastmodebreezy « Follow
Tallahassee, Florida

beastmodebreezy HAPPY
HUMPDAY!!! | havent worked out this
hard since this days in BOMO. | got a
really good sweat in today. A gym isnt
the only way to get it in! Keep chipping
away at those goals until success is
yours!

#merccity #merccityff #tallahassee
#tampa #bomo #bolivar #sbu #sweat
#nopainnogain

32m

beastmodebreezy #sixpack
#sixpackabs #abs #shredded
#dadbod #physique #bodygoals
#fitnessgoals #bodybuilding
#healthylifestyle #healthiswealth
#personaltrainer #bhfyp #fitfam

Hfitnacemndal #manuhnlift
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BENEFITS TO GROUP LIVING!



PREDATION

 0-15% annual predation rate across primates

» Chacma baboons in Okavango: ~95% adult female
deaths due to predation

* Extremely important selection pressure for most
specles
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» No predators=smaller groups

* |sland vs mainland populations

Long;tailed macaqué

Ketambe (Sumatra)
A O simeutue
fan)
£oiN_NIT : Mm Fig. 1. Comparison of the
5 10 15 20 25 30 35 40 GS sizc distribution of long-tailed
macaque groups on Simeculuc

and at Ketambe (Sumatra).
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Janson and Goldsmith 1995
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Black symbols=terrestrial species
White symbols=arboreal species
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* Groups at higher risk of
predation live In larger groups
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Mean group size

* |21 groups of cercopithecoid
primates, from 39 species

[ ] Minimum
- [ ]Mean
Bl Maximum

N
o
I
.

—
o
I

o

| | |

Low Medium High
Predation risk

Fig. 1. Mean and standard error for the minimum, mean and
maximum group sizes of populations under low, medium and
high predation risk.

Hill and Lee 1998
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MIEEESANISMS OF PRE

- Mobbing
* Increased vigilance

« Dilution effect

DA R

BAN[C




VIGILANCE

* Predators spotted at P o
oreater distance In larger : .
groups :

Fig. 1a. The observed relationship between estimated party size of four species of primate and hori-
zontal detection distance.

-on—tailed macaqu van Schaik et al. 1983



VIGILANCE




VIGILANCE

Coatis and capuchins in larger groups
were able to spend more time drinking

Extra eyes allow you to eat

115

140
120
1001
80

Coati

40-
204

164 Capuchin

Total Drink Time (sec)

1 2 3 45 6 8 9 111318
Total Number in Group

Fig. 4 Relationship of mean total drinking time to group size for
coati and capuchins in the sunken waterhole before and after cre-
ation of the pan. Total drinking time is the inverse of time devoted
to vigilance

Burger 2001
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Fanshawe & FitzGibbon: Hunting success of wild dogs 483

* An individual’'s probability of .
being killed decreases as group
Size INncreases

30

25

20

22 20

% Hunting success

T_(_l!lej\“rll

0 ! | !
i 2-10 11-50 5/-100 101-200 >200

Gazelle group size

Figure 2. The effect of gazelle group size on wild dog hunting success. The number of hunts is shown above each
histogram.
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RS TS OF SOCIACTESS

0.85

y=0.002x + 0.611

BREfoer sroups:

0.75 4

0.70 -

S enidimore time
foraging

0.65 -

0.60 -

Proportion time spent foraging

0.55 -1

o- 50 L) L 1 1 L L L} L) Al
10 20 30 40 50 60 70 80 90 100 110

Group size

Fig. 3. Group size predicts annual proportion of time spent foraging for
five baboon social groups. Data collected in hydrological years 2000-2010.
Each point represents a single group-hydrological year, which begins in
November each year and extends through the following October (n = 55
group years). See Fig. S2 for a color version of this figure.

Markham et al. (2015)



RS TS OF SOCIACTESS

» Larger groups:
» spend more time foraging
« Walk more each day

BeVENnIener stress levels

Daily travel distance (km)

Fecal glucocorticoid (ng/g dry feces)
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Markham et al. (2015)



RS TS OF SOCIALHESS

- Larger groups:
* Delay weaning

* Increase inter-birth interval
(1.e., decrease lifetime
reproductive success)

Phayre’s leaf monkeys

26 F

24 ®

22 F :]E: -1

20 F

18

Interbirth interval [months]
@

16 F
8 10 12 14 16 18 20 22 24 26 28
Mean group size

Figure 3

Interbirth interval after a surviving infant (n = 32) increased with
group size. Circles represent mean values, whiskers the 95%
confidence limits.

Borries et al. (2008)



BIEEEGEIHON PRESSURES ON GROUESSIZEE

» Predation risk favors larger groups
* Feeding competition favors smaller groups

» Actual group size Is tradeoff between the two
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NATURAL S

Deaths

How to decrease risk
of death of self and kin?

FLEC HONES OF

R

ARKIVvEe

www.arkive.org

Births

How to Increase
# of lifetime offspring?




BIERERNMENTS OF REPRODUCTIVE SEGEEIE

Females Males

EEEProduction costly  Reproduction cheap (sperm,
(eggs, gestation) no gestation)

BB e rmined Oy access s Determined sy accecRis

to food fertile females
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* More frurt=short inter-birth interval

20, e
Waiting time to
conception 10-
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%5 6o

o o
e R2=.57,P<.01
e
-
N X
@ 0‘ ~_
o® TR
, [
65 70 75 80

Mean % ripe fruit in diet during waiting period

DUCTION

© P. Bertolani

Chimpanzees: 5% more ripe fruit --> 4 months
quicker to conceive

Primates are always on a nutritional edge:
more food 2 higher fitness

Emery Thompson & Wrangham (2008) AJPA
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* How to maximize caloric intake! [t depends...

Selection of foods eaten by bonobos



RS> OF FOOD PATCHSS

High vs low quality
Small vs intermediate vs large

Uniform vs patchy distribution

Scarce vs plentiful




TYPES OF FEEDING COMPETITION

Contest Competition Scramble Competition
Patchy distribution » Uniform distribution

Scarce » Abundant

High quality * Low quality

Possible/advantageous to defend + Not possible/not advantageous to defend

ex. Medium-sized, seasonally frurting tree » ex. Ground cover vegetation (THV)




TYPES OF FEEDING COMPETITION

Contest Competition Scramble Competition
Patchy distribution » Uniform distribution

Scarce * Abondant

High quality - Low quality

Possible/advantageous to defend + Not possible/not advantageous to defend
ex. Medium-sized, seasonally frurting tree sl Goun cover Qggtati_n (THV)

Also: Within group vs Between group competition

> A
< UTERERR



TYPES OF FEEDING COMPETITION

Scramble Competition




Contest Scramble
Competition Competition

Within group WGEC WES

Between group
bGE BGS



Contest Scramble
Competition Competition

Within group WGEC WES

Between group a %



WITHIN-GROUP CONTEST

Competition over defendable resources
with members of own group

Clear linear female dominance hierarchies

Females form coalitions with relatives to
defend resources

Female philopatry
BResiclent Nepotistic™

ex. Most baboon species




WITHIN-GROUP SCRAMBLE

Resources cannot be defended
Dominance hierarchy unclear
Feeding tolerance common

VWeak female bonds; coalrtions rare
Reduced importance of kinship
(possible) Male philopatry
"Dispersed egalitarian”

ex. Gorlillas




BE TWEEN-GROUP CONTES]

Competition over defendable resources
with outside groups

Dominance unclear, unimportant

Females cooperate to defend resources
against other groups

Female philopatry
"Resident Egalitarian”

ex. Most guenon species
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food distribution & optimal female female distribution male distribution
abundance, quality foraging strategy & sociality & sociality

Wrangham 1980; van Schaik 1989; Sterck et al. 1997



ERIMA E SOCIOECOLOGES

male(s) attached

food distribution T
female competitive I social
gregariousness régime relationships

= d

predation risk

Wrangham 1980; van Schaik 1989; Sterck et al. 1997



EEIM AL E SOCIOECOLOCS

food distribution & optimal female female distribution male distribution
abundance, quality foraging strategy & sociality & sociality

* Many, many exceptions to these patterns
* Food competition not the only selective force shaping primate socialrity

» Understand the logic between aspects of sociality and ecology



SUMMART

* Food is limiting factor in female reproductive success
* Quality and distribution of food varies across habitats

* Female social structure shaped feeding competition (scramble vs contest)
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QUIZ QUESTIONS

* 5 minutes In break out rooms

* Google doc: https://docs.google.com/document/d/

| zZtKHgll ZvE)CYMya_FbEsCldLFCWdAkAUAKIRCHNIs4l/edit



QUESTIONS!



