PRODUCER - SCROUNGER GAME
n-Person Game

Economics of Social Parasitism

Assume group foraging, then generalize

1. L.-A. Giraldeau & L. Lefebvre. 1987. Anim. Behav. 35:387.
Pigeons, test-tubes & seed-trays
A. Forging-task: Cultural transmission
B. Tilted tray: Scrounging feasible
No cultural transmission
Scroungers follow producers in group
C. No scrounging opportunity: learn task socially
Individuals can learn to scrounge other individuals’ discovery
of resources
Food: indefensible = scramble parasitism

Feeding groups: stealth & aggressive parasitism

Within & Between Species



Barnard, CJ & Sibly, RM. 1981. Animal Behaviour 29:543.

Producers and Scroungers

House Sparrows (Passer domesticus): aviary foraging
Producers searched for & discovered food clumps
Scroungers joined at clump, acquired food

n-Person game: given group size,

ESS frequency of scrounging

Assumptions of Producer-Scrounger Game
Fix group (or population size)
g = frequency of scrounger in group

1 — g = frequency of producer in group

Total resource production declines as q increases

Since fewer producers

Fitness of scrounger strongly frequency-dependent;

Declines faster with g than does producer fitness



Whp(q) producer fithess

Ws(q) scrounger fitness

Limitg— 0 Ws(q) > Wp(q)
Rare scrounger more fit than producers
Scrounger invades Producer

Limitg— 1 Ws(q) < We(q)
Rare producer more fit than scroungers
Finder’s share of resource clump

Consumed before scroungers arrive

Producer invades Scrounger

n-Person Game with ESSq*: 0<qg* <1

Ws(g*) = We(9*)  Equal fitness at ESS
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Scrounger fithess decays faster in q
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Fig. 1. The payoff functions of producar (broken line) and scrounger (unbrokan
limz) tactics decraase as the proportion playing scrounger incresses within tha
foraging group. When scroungaris rare, scrounger does batterthan producer, but
the everss i true when scrounger is common. The fitness functions cross whan
payoffs to both tactics ae equal. The equilibrium point comesponds to a mixed
ewolutionarily stabla strategy (ESS) of producer and scroungar.,

ESS frequency of scrounger q*
Increases with amount resource per discovery
Decreases with finder’s share

Increases with group size



Finder’'s Share
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Group Size
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Spice finches (Lonchura punctulata)

Finder’s share predicts variation in scrounging

Groups of 5 individuals

Clump sizes: 20, 10, 5 seeds; Increasing finder’s share



Finder’s Share Predicts Scrounger Frequency
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Fig. 2. Tha mean (+1 sc) proportion of findars (left abscizsa) and joinars (right
abscissa) observed in three flocks of five spice finches (Lonchura punclulatal.
Each flock axperenced a distinct sequeance of three sead distributions. Each
seed distribution was presentad for six consecutive days (days 08, 7-12 and
13-18, mspectively) and each was charactarized by a differant finder's shara
{i.2. the numbear of seads that patch finders obtain before the amival of joinars
divicled by the total number of seads in the patchl. The broken horizontal lines
are the producer—scrounger predictions of the maximum food intake rate based
on each seed distribution’s finder's share (0,20, 0,27 and 0.33). The pradicted
propartion of findar based on informigtion sharing is 0,20 for all sesd distrbutiones.
Data from Ref. 24.




Caller-Satellite Males
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p, Freq (Galler)

Solid line: Caller Fithess
Broken line: Satellite Fitness

Freq (Satellite)=1-p

Satellite (Scrounger) Invades Caller (Producer)

Caller (Producer) Invades Satellite (Scrounger)

Other Examples?
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