ANBI 159: Biological and cultural
perspectives on intelligence

 MODULE I1: WhatOs it for?

Lecture 11: MORE what's "it" for?
Ecological and social hypotheses

. MIDTERM Friday

Sally-Ann, tamarins, and the importance of dinner
http://weber .ucsd.edu/~jmoor e/cour ses/

Ecological H,: The special case of cowbird:
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Ecological H,: The special case of cowbird:

But it gets better...

Brood parasites must time laying precisely, and not return 1o parasitized
nests. Patrol territory, monitor nests, update information...
The Bay-winged Cowbird

non-parasitic

The Screaming Cowbird

specialist
single host: the Bay-winged Cowbird

both males and females target host nests

The Shiny Cowbird
generalist
over 200 different host species
Sexually dimorphic
Females alone perform the parasitic behaviour

K Nair, ASAB (2002) htepe//users.axac.sk/~kgroup/ memory, hmi

Ecological H,: The special case of cowbird:

Seasonal hippocampal enlargement in parasites

Our neuroanatomical studies* comparing hippocampal volumes
in the three cowbird species show that:

During the Breeding Season

 the parasitic cowbirds have larger hippocampal formations
than the non-parasitic species.

e in the dimorphic species where only the female performs the
parasitic behaviour only the female has the larger hippocampus .

These differences are not seen outside the breeding season

* in collab 1 with JC Reboreda and NS Clayton

R Nair, ASAB (2002) httpe//users.ox.ac.uk/~kgroup/ memory.htm|

Ecological H,: Are cowbirds special?
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Correlation & causation: doestaxi driving change
hippocampus, or do people who can drive taxis have
different brains?
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Ecological hypotheses: bottom line

Avoiding predators: nah.
Finding food:
mental map in time/space
extraction & ‘goal’
(cooperative foraging?)

Relative brain size shows some relationship.

Brain structure - function relations
do exist

“Modular” functions do exist
«*« ?interpret brain size differences?

(If modulesexist, brains maybenot all just
mor e/less of same thing)

ppocaempal crosseectional area (mm?)
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Logic of the
social

Ecological: some support
Social: Logicisthat
competition within
speciesisrelative and

so escalates indefinitely;
no Qyood enoughQ
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“So then Sheila says to Betty that
Arnold told her what Harry was
up to, but Betty told me she
already heard it from Blanche,
don't you know . . ."

Examplesof the complexity:
coalitionsand reproductive strategiesin langurs
chimpanzee territoriality and QvarfareO

Langur monkeys(india, Nepal, Sri Lanka)

Variable socialstructure; takeovers

and infanticide
Single-male troops

Multimale troops

Infanticide rare/absent Infanticide regular

Coalitions in male langurs

Troops of 2-18 females, 1-7 males; competition
intense, sometimes kill. How explain male behavior?

Single-male harem easy: hasall thekids.
But why do males share multimale tr oops?
Kin selection - relatives share genes

Bigger coalitionslast longer - tradeoff; male who
never copulates but helps brothersfor yearscan
do aswell aslone malewho lastsa year.

OR, they can@ help it

Coalitions in male langurs

Kin selection - relatives share genes

Bigger coalitionslast longer - tradeoff; male who
never copulates but helps brothersfor yearscan
do aswell aslone male who lastsa year.

BUT: then find not always brothers... don® share
copulations equally... why are nonrelatives
helping hold troop if other guy copulating more?

Coalitions in male langurs

Potential for conflict; weigh options

Does chance of copulating, or of
inheriting troop, make it worth staying?

The reproductive success of eadangur
depends on weighing those options just
right.




Coalitions in male langurs Coalitions in male langurs

What do you need to consider?

¥what is average local coalition size, now and
future?

Potential for conflict; weigh options

What mechanismspotentially
¥how fit are others - enough to help fight

GoreignGmales, but not to defeat you? available for predicting the futuré
¥how big isyour group relativeto neighbors?

hardware
¥should you GetGsubordinates breed? how f'
much? irmware
software

Coalitions in action

Problemsfor males Problemsfor males
OK, have coalitions. When don® they work?

How does single troop male hold off 5 or more

band males?

Key -- expected payoff.
With 8 males in the band,
the odds are 7 of them will
end up kicked out if they
succeed.

So the decision is, (for a 1/8
chance, do | want to be first
in lineto fight this guy?0
Usually, they behaveasif
answeris OnoO.

3 Young males not Iooing at
an Old male

Coalitions in action

In what senseQlecision(?




