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An Evolutionary Approach to Behavior : $& 4 7 5 P 85 = 5§

m i@ (2T F]) How Questions about Proximate Causes: mechanisms, from genes
to behavior; inheritance, development ; stimuli and response; nervous and
muscular systems integrated;

m i # A& (& %)) Why Questions about Ultimate Causes: purpose, function,
surV|vaI and reproduction; evolved and changed; historical process.

B ~ The founders of ethology : Konrad Lorenz ~ Niko Tinbergen ~ Karl von Frisch
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Beewolves and Homing Behavior (Tinbergen 1929 ) - j%2#% Spatial learning
landmarks hypothesis: visual image : manipulative experiment

WA causal question

mdevelop a hypothesis to explain

mgenerate predictions:

mdesign experiments to test the hypothesis

Mma scientific conclusion

3. % 1% Karl von Frisch (1886-1982)i AR L oo ERGLR R R Z A
& ofﬂzg PR TFT G LPHTREFIIFELE %R Fovday #
FEARES VO ki s BEw A o ad BN kA E o
§ ¥ afiies i FA ok b f(waggle dance) » FI & & & F i E & it &
FARP- R LA F oA > PEFORARS cREHROFRE 8535 A8
FAhv o A5 - ERhAR o 9“&&#’;& iﬁsfg‘:éﬂi‘g"*ﬁb%#‘ 5l 4 R EE AT
Amnd ko AT ENFIRES T BEE RS B IR B ERTA D
koo drfiihk A B AR Ak 5] S ‘s‘ilr':é 0 R E P TET &?P%Eﬁ’ﬁ%faﬁ%éﬂ
ﬁéé%&éﬁ A Rend w0 ptob s BEnf € BT RS FEER L

ROREEAE AR RUMALE RO R & 0 B 2 E P g A 0 AL
- ARG R S IR UL SR R T i g TS i g

1973 2 8 p TR FFmL22M =2 b P FIFFARFLEFS
B AR F T Z FF TR B R TEREL ) S



BLAPER  FEABFFLREPFRE X A NABIER - SELE
pErarn 2 aaRa (fEaEfitness) 2 B RYE E 4T F iR
PwpT Lo mwEE 2 EE (behavioral ecology) @ ¥ — & R 14 I i *
hAt € (75 F ok € 175 8 (sociobiology) -

K., RIEETR/EER

A. Darwinian Theory and Ultimate Hypotheses
Darwinian Theory applied to Individuals: Individual Selection
1. Genetic variation: alleles, 2. Heredity
3. Differential reproduction: Natural Selection * # Reproductive success
(direct fitness + indirect fitness)
B. The science of testing hypotheses - testing alternative hypotheses
1. *4 % * & £ (Hanuman langurs, Presbytis entellus) 72 514t € {7 2

Sarah Blaffer Hrdy (1977): The Langurs of Abu: Female and Male Strategies of
Reproduction. Infanticides #.# = % in Hanuman langurs:

Proximate: testosterone, experience, etc.

Ultimate: natural selection to increase reproductive success (Natural selection
theory)

1). Adaptive hypotheses: 1. Sexual competition; 2. Cannibalism -- food supplement
3. Aggression -- incidental of high aggression

2). Nonadpative hypotheses: social pathology - human disturbance

Predictions and evidence of infanticide hypotheses in langurs

mExperimental removal of dominant male followed by takeover without male-male
aggression will still lead to infanticide (sexual competition)

mMales will kill other males’ infants (all)

mMales will consume killed infants (cannibalism)

mInfanticide will occur only under abnormal conditions involving human interference
(social pathology & cannibalism)

Infanticide in other species: loins, mice, male waterbug guards eggs against
infanticidal females, Jacanas (-k #2 water birds, sex-roles reversed, — ¥t % z2)



The Problem with Group Selection
C. Group selection--for the good of the species (V. C. Wynne-Edwards)
mPopulation-regulating mechanism : food source low, avoid population going extinct
mSocial behavior - altruistic behavior
2. RAEMBER Testing Hypotheses
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B. Tinbergen gulls and eggshell removal exp. (f&p &R 5% )
Ultimate cause: reproductive benefit:
Black-headed gull Larus ridibundus Trade-off between Cost and benefits

balance between Camouflage of the brood & Chick vulnerability by cannibalistic
neighboring adult — Optimality models : remove eggshells 73.5 min

Oystercatcher: solitary nester— remove eggshells as soon as possible after
hatching



C. J. H. Crook & D. Lack — pioneered comparative approach linked social
organization of birds & primates to ecological factors ( #& [ +* & )
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