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Three ontogenetic coeVolUtionaI Stages

e adults - "frontline" defence

* eggs
e chicks

common cuckoo (Cuculus canorus)

Davies & Brooke J. Anim. Ecol. 1989; Grim et al. J. Anim. Ecol. 2011




Adultienemy recognition: key cUes?

sparrowhawk

* hosts do discriminate ... : (Accipiter nisus)
* but how? Sy

* barred underparts

e ...only 1 trait

Davies & Welbergen Proc. R. Soc. 2008; Welbergen & Davies Behav. Ecol. 2008

VIGWEIISPECIESE

smalllvs: Iargenwarnblex

* "nice" vs. superagressive host
* problem: attacks everything
* choice test: you cannot attack 2 dummies at once!

great reed warbler (A. arundinaceus)

Trnka et al. PLoS ONE 2012




Where and what'are the discrimination cUes?

(a) natural cuckoo s (b) natural dove

collared dove

The Piltdown Skull Frogments . (Streptopelis|dacanetn)

Oronguton
Jaw

Trnka et al. PLoS ONE 2012

Where and what'are the discrimination cUes?

(a) natural cuckoo s (b) natural dove

() cuckoo-dove (d) dove-cuckoo

Trnka et al. PLoS ONE 2012




Where and what'are the discrimination cUes?

(a) natural cuckoo (b) natural dove

() cuckoo-dove (d) dove-cuckoo

(e) black-eyed cuckoo

Trnka et al. PLoS ONE 2012

Bared tnderparts vs. Vellowieye
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Trnka et al. PLoS ONE 2012




Statisticall significancer Vs, effect size

e ecological context - where do hosts arrive from?
* same cue - opposite effects in different populations

XS bull-headed shrike
(Lanius bucephalus)

Contact attacks (no-min ™)

1 e N

yellow | black | barred | unbarred

Eye Underparts

Trnka et al. PLoS ONE 2012

“Effect sizeminrealivy:.;

Yoshino 1999: Kakko — Nihon no takurancho. Bunichisogoshuppan, Tokyo




PoIVmorphism & predatermimichy
* 3,5 % bird spp.

Honza et alb 20065 Thoregood & Davies Science; 2042

PoIVmorphish & predatermimichy

* apostatic selection

* traditional scenario: mimic-driven
e alternative (non-exclusive) scenario: model-driven

Scenario Mimic-driven Model-driven

Empirical data
Model frequency not relevant sparrowhawk < kestrel
Mimic frequency gray > rufous not relevant

Prediction

Mimic frequency no correlation gray < rufous
Aggression gray > rufous gray > rufous
Discrimination gray > rufous gray < rufous

Tirnka) & G VIS




Hawki & kestrelimimicry
* background aggression (Grim Auk 2005)

* hawk mimicry
* kestrel mimicry

o
[a]

-~
£
£
o
£
w
=
=
g BC
2
1]
2
=
o
8
c
(=]
(9]

o
(=]
o

Gray cuckoo
Rufous cuckoo
Sparrowhawk
Gray cuckoo
Rufous cuckoo

Gray vs Rufous cuckoo

Specific aggression

S
3
2

Trnka & Grim MS

VIECHBNISIMNS O eSS MIMmICH

* mimicry - chemical or perceptual?
* spectrometry & pigment concentrations

redstart(P. phoeniclites)

(b} Finland
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Igic et al. Proc. R. Soc. Lond. B 2012



Pigments arentrasspeciticaliyiplastic

e CZ - primary vs. secondary host

Chemical basis of cuckoo ¢gg mimicry B, Igic er al.

Hungary
great reed warbler
cephalus arundinaceus

Igic et al. Proc. R. Soc. Lond. B 2012

Finland Czech Republic
commaon redstan

Phoenicurus phoenicurus

Pigments arevntersspecifically,consenvative

. Fig. 1 a1 Representative
* moa, emu, ostrich EErrerde

ites
included in our analysis

Megalapteryx
didinus

Igic et al. Chemoecology 2010

Reflectance (%)

Aatite taxon:

/

FStruthio cameius

PEuryapteryx curtus
CDinomithidse/ Emeidae spp

ENegalapteryx didinus (AVI0049)
“Megalspteryx didinus (AVF477)

EDromaius

L]
300 350 400 450 500 S50 600 65D 70O

Wavelength (nm)




Egg pigmenis = a phylogenetic view,
* CIELUV

Cassey et al. Biol. J. Linn. Soc. 2012

BlUerand brownpigments correlate positivel,

* biliverdin
e protoporphyrin

Biliverdin log,,( 1 + nmol g}

2.0 2.5

Protoporphyrin IX log,,( 1 + nmol g)

Cassey et al. Biol. J. Linn. Soc. 2012



BlUerand brownpigments correlate positivel,

Biliverdin

Cassey et al. Biol. J. Linn. Soc. 2012

YoUulcanit jUdSE pIEmERLS by thEilr coleurs)

* biliverdin # blueness (inter-specifically)
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YOU CAN'T JUDGE A PIGMENT BY ITS COLOR: CAROTENOID AND MELANIN
CONTENT OF YELLOW AND BROWN FEATHERS IN SWALLOWS, BLUEBIRDS.
PENGUINS., AND DOMESTIC CHICKENS

KEVIN J. MCGRAW'S, KAZUMASA WAKAMATSU®, SHOSUKE IT0?, PAUL M. NOLAN'. PIERRE JOUVENTIN®,
F STEPHEN DoOBSON®, RICHARD E. AUSTIC’. REBECCA J. SAFRANS. LYNN M. SIEFFERMAN®. GEOFFREY E. HILL?
AND ROBERT S. PARKER’

Cassey et al. Biol. J. Linn. Soc. 2012



Eggrcolours = sexual selection

* sexually selected egg colour
* antioxidant handicap

pied flycatcher
(Ficedula hypoleuca)

Moreno & Osorno Ecol. Lett. 2003; Krist & Grim Behav. Ecol. Sociobiol. 2007

Eggrcolours = sexual selection?

e
g

* sexually selected egg colour
* biliverdin # blueness (intra-
specifically)
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Krist & Grim Behav. Ecol. Sociobiol. 2007; Cassey et al. J. Avian Biol. 2012




ChickidiscriminabtionWitheUut recognition

* recognition - cognition

e discrimination - behaviour

* non-phenotypic external cues

* length of nestling period - desertion

desertion
0% 0% 22%

12.04

nestling period (days)

i 5

shortened control prolonged

10.0

Grim et al. Proc. R. Soc. 2003; Grim Evol. Ecol. Res. 2006; Grim Proc. R. Soc. 2007

Acknowledsements
* fieldwork: A. Dvorska, M. Fictum, L. Polacikova, P. Samas,
Z. Strachonova, L. Turcokova, J. Weiszensteinova ...

e funding: Human Frontier Science Program Awards
(RGY69/2007, RGY 86/2012)

- The End -




