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* Why we can’t just ignore evolution

* Evolution can occur in very short time scales... And influence
ecological dynamics

* Recap of population genetics
* Selection
* Examples of interaction between processes

* What are eco-evolutionary dynamics and what they are not
* Evolving metacommunities approach

* EvoluCITY: my research project



Traditional view of the relatlonshlp

between ecology and evolution:--

Evolution is something -f-ECGLGGEﬁL mﬁm-":_
that happens at long - -
time scales and takes too
many generations for its
effects to manifest

Ecology could just
ignore evolution

The f’.‘t'tr.r"n;'l'.-'mr’ Theater
and the Evolutionary Play

-

http://www.ecoevolab.com/cartoon-the-classics-1/






"from so simple a beginning, endless forms most beautiful
and most wonderful have been and are being evolved.”

Charles Darwin (1859)
Origin of species by means
of natural selection

wikipedia



“Nothing in evolutionary biology makes sense except in the light of ecology”
Grant and Grant (2008, p. 167)

SPECIES o
MULTIPLY
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2017

Evolution in a Community
Context: On Integrating
Ecological Interactions and
Macroevolution

Marjorie G. Weber,'* Catherine E. Wagner,?
Rebecca J. Best,>* Luke J. Harmon,®® and Blake Matthews®

VOL. 191, NO. 3 THE AMERICAN NATURALIST MARCH 2018

Evolution in a Community Context: Trait Responses

to Multiple Species Interactions*

Casey P. terHorst,"t Peter C. Zee,’ Katy D. Heath,” Thomas E. Miller,> Abigail 1. Pastore,’
Swati Patel,* Sebastian J. Schreiber,” Michael J. Wade,®* and Matthew R. Walsh’



Trait A

Trait B

Trait C

................................................ . Community dynamics

Environmental
conditions

Key:

—) Resolved direct links

———3 Unresolved direct links
---------- P Assumed indirect link

Growth rate \
Survival =————3p Fitness

Reproduction /

Other

/ factors
Y

TRENDS in Ecology & Evolution

Laughlin & Messier 2015 after Arnold 1983



The ecological theater re-
conceptualized



Functional EDITORIAL
Ecology 2007

21, 387393 Evolution on ecological time-scales

S. P. CARROLL,*1 A. P. HENDRY,{ D. N. REZNICK§ and C. W. FOXY

Thus, while it has long been recognized that adaptive
evolution occurs in an ecological context, it 1S now
clear that evolutionary change feeds back directly and
indirectly to demographic and community processes,
and that ecological studies should consider this
reciprocal interplay between ecology and evolution.
Because we are now in a period of accelerated environ-
mental change, evolutionary biologists have an unpre-
cedented opportunity to study evolutionary processes
and their influence on ecological processes. Likewise,
evolutionary biology has an unprecedented opportunity




The Newest Synthesis: Understanding
the Interplay of Evolutionary and
Ecological Dynamics

Thomas W. Schoener

28 JANUARY 2011 VOL 331 SCIENCE www.sciencemag.org

el
ECO-EVOLUTIONARY
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s

b

2017



Evolution can happen very fast and
Its effects can change ecological
dynamics



A brief stop-over to remember a few
concepts of population genetics



Mechanisms of Evolution: Altering Allele Frequencies

Mechanism
Hardy-Weinberg
equilibrium

(no evolution)

Null model of population
genetics and evolution

Ll

Ancestral population

B 2

Random mating.
No migration,
genetic drift,
mutation, or
natural selection.

)

Later Population

Ll

Result

Allele frequencies do not change.

Predicts allelic frequency in a

population in the absence of

selection, migration, mutation, and

drift

Zimmer & Elmen 2013



Mechanisms of Evolution: Altering Allele Frequencies

Mechanism

Drift

Natural selection

Migration

(gene flow)

Mutation

= E E E

Ancestral population

Imperfect
sampling causes
some alleles to be
underepresented
relative to others.

Environmental
factors are
unfavorable for
red alleles

Individuals with
anew allele
enter the
population.

Ared allele
becomes an
orange allele.

Later Population

= E = F

Result

Purple allele is lost.

Red allele becomes less common.

Allele that enters becomes more
common.

New genetic variant appears in the
population.

Zimmer & Elmen 2013



Mechanisms of Evolution: Altering Allele Frequencies

Mechanism
Drift
Decrease genetic
diversity
Natural selection
Migration
ene flow
Increase (g )
Genetic
diversity
Mutation

= E E E

Ancestral population

Imperfect
sampling causes
some alleles to be
underepresented
relative to others.

Environmental
factors are
unfavorable for
red alleles

Individuals with
anew allele
enter the
population.

Ared allele
becomes an
orange allele.

Later Population

.o'o@o.o

© o%0
0 0% ¢%% e ®

= E = F

Result

Purple allele is lost.

Red allele becomes less common.

Allele that enters becomes more
common.

New genetic variant appears in the
population.

Zimmer & Elmen 2013



Mechanisms of Evolution: Altering Allele Frequencies

Mechanism

Drift

Ancestral population

Imperfect
sampling causes
some alleles to be
underepresented
relative to others.

Later Population

Result

Purple allele is lost.

Zimmer & Elmen 2013
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Population size
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Mechanisms of Evolution: Altering Allele Frequencies

Mechanism Ancestral population Later Population Result
Drift © 00, ,00% %, ®© 00,00% %, Purple allele is lost.
LIPS ® Imperfect L Y ®
o Yee®®, ~ o Yec0®,
® o0% o ®®| sampling causes © 00% 0 °°
2 ..o..... e ® ® | somealleles to be ..0........
0 0% 02 0 00, | underepresented | ® 00 _o® ¢ 00,
® Ll relative to others. |0®g 0 S0 ® ® ¢
Natural selection 260 .8 %% 00 208 _0,%2% Red allele becomes less common.
® 9o, ....0. Environmental |® @4 ...‘0.
i.l.l ... ...' .'.. ® | factorsare ..O .... .0: ® I I
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0® 00" 0 e® 00 0

Zimmer & Elmen 2013
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EVOLUTION 4e, Figure 6.19
© 2017 Sinauer Associates, Inc.



Mechanisms of Evolution: Altering Allele Frequencies

Mechanism

Drift

Natural selection

Migration
(gene flow)

Ll

111

111

Ancestral population

Imperfect
sampling causes
some alleles to be
underepresented
relative to others.

Environmental
factors are
unfavorable for
red alleles

Individuals with
anew allele
enter the
population.

Later Population

[N
.... .@@.
A X M X

Result

Purple allele is lost.

Red allele becomes less common.

Allele that enters becomes more
common.

Zimmer & Elmen 2013



Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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Mechanisms of Evolution: Altering Allele Frequencies

Mechanism Ancestral population Later Population Result
Drift © 00, ,00% %, ® 0o, ,00% %, Purple allele is lost.
e o ® Imperfect e P
I I - ..:.0 o’ ®®| sampling causes |® ..:.. e
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o _094% o o ® _09eT 0o ©
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Mutation Soe0 o0 ,%0,, o0 o , %0, New genetic variant appears in the
® 0o% 004, Aredallele © 0% 00,4, lati
° 0% 0 PY 0% 0 population.
® 0® ? ® | becomesan ° o @
AT orange allele ©e0le 0o
eo0l0 Jo, o ' o0 0 g0, 0 .
0% %00, 00 0% 20,0, 00 Zimmer & Elmen 2013




Science REPORTS

Ling Yuan,"?* Xing-Yao Huang,** Zhong-Yu Liu,?* Feng Zhang,?* Xing-Liang Zhu,"** Jiu-Yang Yu,* Xue Ji,?
Yan-Peng Xu,? Guanghui Li,'” Cui Li,"* Hong-Jiang Wang,? Yong-Qiang Deng,’> Menghua Wu,* Meng-Li
Cheng,*>” Qing Ye,’ Dong-Yang Xie,* Xiao-Feng Li,? Xiangxi Wang,’ Weifeng Shi,” Baoyang Hu,* Pei-Yong Shi,*
Zhiheng Xu,**t Cheng-Feng Qin*t

Cite as: L. Yuan ef al., Science
10.1126/science.aam7120 (2017)
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Mechanisms of Evolution: Altering Allele Frequencies

Mechanism

Drift

Natural selection

Ancestral population

Imperfect
sampling causes
some alleles to be
underepresented
relative to others.

Environmental
factors are
unfavorable for
red alleles

Later Population

Result

Purple allele is lost.

Red allele becomes less common.

Migration
(gene flow)

Mutation

Individuals with
anew allele
enter the
population.

Ared allele
becomes an
orange allele.

Allele that enters becomes more
common.

New genetic variant appears in the
population.

Zimmer & Elmen 2013



Continuous traits

Distribution in a population



Genetic architecture and
evolutionary adaptation

or how four letters created all diversity we see



Modes of genetic inheritance

* Simple dominance
* Autossomal chromosome
* Sexual chromosome

* Epistasis => efect of one locus depends on one or more “modifier”
genes

* Pleiotropy => when one allele influences two or more non-related
phenotypic traits

* Polygenic inheritance => trait is the result of several genes
* Height, eye color, skin color



gene effect gene effect

O QO
O QO
O >0
O O

Each gene has a distinct Polygenic trait: Many genes
biological effect. contribute to a single effect.
gene effect gene effect

Pleiotropy: A gene has Polygenic traits and pleiotropy
multiple effects.

https://www.grossmont.edu/people/bonnie-yoshida-levine/online-lectures/genetics-mendel.aspx
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© 2017 Sinauer Associates, Inc.



The three types of selection



(A) Directional (B) Stabilizing (C) Disruptive
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Futuyma & Kirkpatrick 2017



Change in one generation in beak
height of Darwin finches, due to
drought and decrease in the
availability of small, soft seeds
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Adaptive landscapes



Fithess

Selection
usually
pushes
populations
to the top




Conceptual bridge between micro-
and macroevolution



How to estimate adaptive landscapes in wild populations

* Jaw shape

* Diet specialization
* Specialist in snails
diversify faster

Multiple Fitness Peaks on the

Adaptive Landscape Drive
Adaptive Radiation in the Wild

Christopher H. Martin® and Peter C. Wainwright
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Rugged adaptive landscapes shape
a complex, sympatric radiation

Jobst Pfaender'Z, Renny K. Hadiaty?, Ulrich K. Schliewen* and Fabian Herder!
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(a)

PROCEEDINGS B Rugged adaptive landscapes shape
Relative liver spbeyalsocetypeliishing rg a complex, sympatric radiation
. Jobst Pfaender'Z, Renny K. Hadiaty?, Ulrich K. Schliewen* and Fabian Herder!
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(j) Fitness proxies

Estimating fitness is challenging, especially in large natural
populations. For fishes, various proxies have been applied to
quantify lifetime reproduction and survivorship [48] (see also
[8,48,49]). Here, we use the relative liver weight as proxy for indi-
vidual fitness, because the liver is an important fat-storage organ
in fishes [50] and is frequently used as an estimator for individ-
ual condition in fishes (e.g. [51,52]). Moreover, individual
condition is tightly correlated with reproductive capacity in
other fish species (e.g. [53-56]). Hence, it is reasonable to
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As ecologists, we need to learn (or
talk more with) quantitative
genetics more than ever!



Genotype Environment
(e.g., food, temperature)

Phenotype (e.g., size, aggression)

., How much variation in the
population is due to genetics?

selection

Natural X ..--""Genetic""'-., » Phenotypic

variation .- evolution

Wilson & Poissant 2016



Genes

Phenotypes

Eco-evolutionary
dynamics

Population
dynamics

Or, how evolution
influences ecology and
vice versa

Community
structure

Ecosystem
function

Hendry 2011, 2017




Natural selection Iin the wild can
happen very fast
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Study conclusions

* Diferentiation in the source population is basically a result of
adaptation to the new environment in experimental islands

* However, the signature of the founder effect is apparent, even in the
face of adaptive divergence. Indeed, the current variation among
experimental islands is better explained by the initial phenotypes than
the current environmental conditions

* In summary: the populations differentiate faster due to adaptation to
a new environmental setting, but the genetic pool is constrained to
the founder population, i.e., it is contingent



Spend less time in the

ground in the presence of

Copeia 105, No. 3, 2017, 543-549

A Multigenerational Field Experiment on Eco-evolutionary Dynamics of the
Influential Lizard Anolis sagrei: A Mid-term Report

Thomas W. Schoener’, Jason ]J. Kolbe?, Manuel Leal?, Jonathan B. Losos?,

a predator
and David A. Spiller!
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Partitioning the effect of ecology and
evolution on community and ecosystem
dynamics



Lande’s equation
(multivariate extension of the

breeder’s equation)

[ Gll
GZ]

Gl2

5.
G2

| 0

PHILOSOPHICAL
TRANSACTIONS

—— OF —
ITHE ROYAL
SOCIETY

Phil. Trans. R. Soc. B (2009) 364, 1593-1605

doi:10.1098/rstb.2008.0334

Evolution in plant populations as a driver of
ecological changes in arthropod communities

Marc T. J. Johnson'*, Mark Vellend” and John R. Stinchcombe’
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PHILOSOPHICAL

RANSACTION
Havsacio e Phil, Trans. R. Soc. B (2009) 364, 1593-1605

THE ROYAL doi:10.1098/rstb.2008.0334
SOCIETY

Evolution in plant populations as a driver of
ecological changes in arthropod communities

Lande’s equation
Marc T. J. Johnson"*, Mark Vellend” and John R. Stinchcombe’
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Size and population growth

—
Q0
S

0 _
o o ® "
©
=
2 9 |
g o
2
LS
C o -
ER
o
—
&3,
e
T e
[ I I I
-0.4 -0.2 0.0 0.2
Deviation from optimal size
(b) Ecological and evolutionary rates
1@
\
Te) \
I \
S \
8 4 9
< \
(&)
= 0 \
8 =5
=
©
o
ol
T

| I

| I | | | I
1976 1978 1980 1982 1984 1986 1988 1990

Year

Figure 5 Ecological and evolutionary rates in the medium ground
Anch Geashiza fortie on Dabthne Maior icland (a) An estimated

Ecology Letters, (2005) 8: 1114-1127 doi: 10.1111/).1461-0248.2005.00812.x

REVIEWS AND
SYNTHESES Rapid evolution and the convergence of ecological

and evolutionary time

Abstract
Nelson G. Hairston Jr,* Stephen P.  Recent studies have documented rates of evolution of ecologically important phenotypes
Ellner, Monica A. Geber, Takehito  sufficiently fast that they have the potential to impact the outcome of ecological
Yoshida and Jennifer A. Fox interactions while thev are underwayv. Observations of this tvpe go against accepted

Table 1 An attribute of interest X is affected by simultaneous
discrete changes in an ccological variable £ and an cvolutionary
variable g (diagonal terms X, , vs. X,y 441)

e R 1
¢ X, = X&) Xy = X1,k
*{?f+1 )(.f,ﬁl - /Y(% b’éﬂl) /Yf-t—l,ﬁl - 4)((%& -1,/é_,+1)

Table 2 Results of applying the decomposition in Table 1 to
changes in mean realized fitness of Onychodiaptomus sanguinens in

Bullhead Pond, RI

Ecological Evolutionary
Time interval change rate change rate
1979-1981 = =151
1981-1982 3.7 1.3
1982-1983 2.7 0.6
1983-1984 0.5 =2
1984-1985 -14 =9
1985-1986 —4.5 1.3
1986-1987 6.3 =05
Mean absolute rate 3.1 0.8
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Ecology Letters, (2011) doi: 10.1111/j.1461-0248.2011.01616.x

REVIEW AND

SYNTHESIS Does rapid evolution matter? Measuring the rate of
contemporary evolution and its impacts on ecological dynamics

Abstract
Stephen P. Ellner,* Monica A. Rapid contemporary evolution due to natural selection is common in the wild, but it remains uncertain whether
Geber and Nelson G. Hairston Jr its effects are an essential component of community and ecosystem structure and function, Previously we
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Do we still need CWM etc?



Eco-evolutionary dynamics in
metacommunities
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COMMUNITY ECOLOGY

Genetic composition of resident populations influences
establishment success of immigrant species

Luc De Meester - Gerald Louette - Cathy Duvivier -
Celien Van Damme - Erik Michels

Manipulated the genetic
composition of Daphnia

Establishment success of immigrants is affected by the
source population of the resident D. magna

and the presence/absence of macrophytes and the
presence/absence of fish



Evolving metacommunity
perspective



Evolving Metacommunities

Metacommunity
Dispersal

Trait
responses

Gene flow

Local adaptation

Urban et al. 2008



Evolving Metacommunities

Metacommunity
Dispersal

Trait
responses

Gene flow

Microgeographic adaptation

Wrights => measure

Local adaptation

Richardson et al. 2014 Urban et al. 2008



CONCEPTS & SYNTHESIS — Cel

EMPHASIZING NEW IDEAS TO STIMULATE RESEARCH IN ECOLOGY The evolutionary ecologv Of
Ecology, $7(7), 2006, pp. 1616-1626 metaco m m un ities

© 2006 by the Ecological Sociery of America

Mark C. Urban'", Mathew A. Leibold?", Priyanga Amarasekare®, Luc De Meester?,

— Richard Gomulkiewicz®, Michael E. Hochbergﬁ, Christopher A. Klausmeier’,
EVOLVING METACOMMUNITIES: TOWARD AN EVOLUTIONARY f \ Nicolas Loeuille?, Claire de Mazancourt®, Jon Norherg"’, Jelena H. Pantel?,
PERSPECTIVE ON METACOMMUNITIES Sharon Y. Strauss'!, Mark Vellend'? and Michael J. Wade™

Mark C. Ursan' anp Davio K. Skerey'?

Adaptive and community trait
change due to selection

Dispersal

TRENDS in Ecology & Evolution
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Leibold & Chase 2018
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Research

Community assembly is a race between immigration and adaptation:
eco-evolutionary interactions across spatial scales

Joost Vanoverbeke, Mark C. Urban and Luc De Meester

The same set of ecological and evolutionary processes can
determine community assembly at both regional and
biogeographical scales.

Metacommunity size and the proportion of empty spaces are

also important
Evolution often determines community assembly
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Regional neutrality evolves through local adaptive
niche evolution

Mathew A. Leibold™', Mark C. Urban®, Luc De Meester®, Christopher A. Klausmeier®®f, and Joost Vanoverbeke®

“Department of Biology, University of Florida, Gainesville, FL 32611; ®Department of Ecolcgg and Evolutionary Biology, University of Connecticut, Storrs, CT
06269; “Department of Biology, Katholieke Universiteit Leuven, B-3000 Leuven, Belgium; “Kellogg Biological Station, Michigan State University, Hickery
Corners, M| 43060; “Department of Plant Biology, Michigan State University, Hickory Corners, MI 49060; and 'Program in Ecology, Evelutionary Biclogy &

Leibold et al. 2019 PNAS

Incorporates
adaptation to
Chesson’s MCT

Priority effects
and ‘community
monopolization
hypothesis’

Neutrality emerge at regional
scale from local, niche-based
processes driven by local
adaptation
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s community ecology still a mess?



Mittlebach 2012 postface




DO we St sutrrer rrom “pnysICS
envy”?

ecology is not just like doing them in other fields. Community ecology’s
uniqueness lies in the extraordinary diversity, variation, and heterogeneity
of its objects of study, and in their historical legacy accumulated through
evolution. Individual organisms, populations, species, and communities
all are many orders of magnitude more variable internally than are the
objects studied in physics, chemistry, or molecular biology, and the art
in our science must reflect the difficulty of dealing with this vanability.
Differences among individuals such as age, sex, and nutritional condition
are extremely important to how populations function, and likewise up
through communities and ecosystems. Slight differences among species in
trophic habit, ecological amplitude, and life history greatly affect the likeli-
hood, intensity, and persistence of interactions among species. Most chal-
lenging, the stochasticity of the external environmental further varies
population and community behavior. The same species in different en-

Strong et al. 1984 book’s preface



A cheering message



In “losing, I'd Like to Say...

5 an exciting time to be a community ecologist. We have the power to
illi ninate our understanding of the natural world as never before, to help
cor -erve Earth’s biodiversity, and to help provide the knnw]edge needed to
de' -lop a more sustainable world. I look forward to seeing what ecologists
car accomplish in the coming decade, and I hope this book might contribute
in - »me small way toward facilitating those accomplishments, perhaps by
ins viring more young scientists to take up the challenge.

Mittlebach 2012 postface



EvoICITY: How the urban
environment changes the
pace evolution of life



Frog's morphology is
adapted for jumping,
and relatively
conserved throughout
evolution
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Reilly et al. 2015



PC 2 (relative hindlimb length)

Pelvis morphology
varies among groups
depending on
locomotion mode

“o e,
& O[] Leiopelmatidae

Nenoanura

OO M Antidae

(O[] Bombinatoridae

(OOM Rhinophrynidae
OOM Scaphiopodidae

=

QOOM Pelodytidae
OO Megophryidae

0.15 4 Pelodryadinae ()
@ Jr
[ J07
CIwH
M BWH
0.1 4
Phyllomedusina. LQCO
005 O JT
o . BWH
. B
0t 2 L
ELdZ822E B
g5 eEreEisa 3
5 § g 8§ 2 E 8
Besagediifieeics
Eleutherodactylidae / S auaozfEIFS68 3384
/ EECeeoeoneonod0eDoNm
O\ % Y Yy
Limnodynastida ™ b +
005 Myobatrachidas !
“./" Hyloidea
T T T T T T T T T
0.4 -03 -0.2 —0.1 ] 0.1 0.2 0.3 0.4

PC 1 (relative diapophyseal expansion)

JORGENSEN & REILLY 2013

Leptodactyliformes|

Australobatrachi

(O[] Heleophrynidae
(OOM Myobatrachidae
(OOW Limnodynastidae

o {O(O[] Brachycephalidae
@ @) Eleutherodactylidae
ﬂmi-I:t ST
.O Craugastoridae

@ P} Hemiphractidas

() Hylidae: Pelodryadinae

Allodapanura

Natatanura|

{€) Hylidae: Phyllomedusinae
D€ Hylidae: Hylinae
(O[] ceratophryidae
(O[] cycloramphidae
{HDE) Ccentrolenidae
@) Leptodactylidae
O[] Leiuperidae
@@ Dendrobatidae
(W Bufonidae
@ @O rtychadenidae
@@ Phrynobatrachidae
@) Petropedetidae
@O Pyxicephalidae
@ @ W ceratobatrachidae
@@ Dicroglossidas
@O Mantellidae
@) Rhacophoridae
@@ Ranidac
(OO Hemisotidae
OO M Brevicipitidae
@@ Hyperoliidae
@@ Arthroleptidae

Afrobatrachia

leseg

OO Wicrohylidae

eaplouey

eaplojiy



* Neotropical frogs can be divided into 3 guilds:
1) Generalists, eating preferably large prey

2) Ant/termite especialist

3) “avoids” ants/termites

* Most frogs are generalists, eating arthropods and other invertebrates



Head width and mandible length determine
the size and type of prey (in especialist

species)
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Fig. 12. Species means of prey width versus head width for five families of anurans.
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Parmelee 1999



Log Mean Prey Vclume

Log Mean Number of Prey/Frog

3.0

2.5

2.0

1.5

1.0

0.5

-0.5

2.0

1.5

1.0

0.5

A °
]
[ ] has Pipa pipa
@
]
L]
- .
& ®
® 9
.\. L . ®
\.\‘ .
o0 @
® ® Ul |
)
[ ] ..(. \.
L] ™ \.
] * ¢ ¢ L
L] ® \
] o . @
[
]
B
[
Y Bufo mannus °
[ ]
. . ]
.
| —9 ] ce ¢ ]
[
® 35.. has Pipa pipa
. ® .
-3 -2 -1 0] 1 2 3 4 5 6 7
wide head, Principal Component 1 {(pnmarly head shape) narrow head,
long jaws short jaws

Frogs that eat relatively small, slow prey
have relatively short jaws and a
symmetrical feeding cycle where equal
amounts of time are spent catching and
bringing prey into the mouth;

Frogs that eat relatively large, slow prey
have relatively long jaws and an
asymmetrical feeding cycle where time to
prey capture is less than the time to bring

prey into the mouth; Emerson 1985

Parmelee 1999



Myobatrachidae (Australo-Papuan)
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Relative leg length is positively related
with dispersal distance
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Length of fore and hind limbs are
positively related with jumping
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Trait A

Trait B

Trait C

) Community dynamics

Environmental
conditions

Key:

q Resolved direct links

———» Unresolved direct links
---------- P Assumed indirect link

Growth rate \
Survival =3 Fitness

Reproduction /

Other

/ factors
Y

TRENDS in Ecology & Evolution

Laughlin & Messier 2015 after Arnold 1983



A. Bidirectional independent

B. Bidirectional independent
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Main questions

* How does urbanization and species interaction affect phenotypic
traits related to dispersal, feeding, and predator avoidance in frogs?

* Can time-since-urbanization change the fitness surface of key
phenotypic traits?



Largura da cabeca
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Phenotypic traits

* Relative head width and mandible length: prey size ingested
* Leg length: jumping performance (locomotion)

* Body size: can represent competitive hierarchy, for resources and
females (~ call frequency)



Capture-Mark-Recapture
as a tool to infer demographic parameters in
open populations
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Ecology, 0(0), 2018, pp. 1-14
© 2018 by the Ecological Society of America

Estimating dispersal in spatiotemporally variable environments using
multievent capture—recapture modeling

2 2 5 .
Huco CAYUELA,L 4 ROGER PRADEL,” PIERRE JOLY,1 Eric BONNAIRE,” AND AURELIEN BESNARD’

True/Apparent survival (o)

Dispersal between patches



ORIGINAL ARTICLE

doi:10.1111/j.1558-5646.2009.00783.x

ESTIMATING AND VISUALIZING FITNESS
SURFACES USING MARK-RECAPTURE DATA

Olivier Gimenez,»2 Arnaud Grégoire,"* and Thomas Lenormand’-*

QOikos 000: 001-015, 2012
111/5.1600-0706.2012.20532 x

w cvie 1ne nuwos, winos © 2012 Nordic Society Oikos
Subject Editor: Matthew Symonds. Acceptred 7 June 2012

Looking for a needle in a haystack: inference about individual
fitness components in a heterogeneous population

Emmanuelle Cam, Olivier Gimenez, Russell Alpizar-Jara, Lise M. Aubry, Matthieu Authier,
Evan G. Cooch, David N. Koons, William A. Link, Jean-Yves Monnat, James D. Nichols,
Jay J. Rotella, Jeffrey A. Royle and Roger Pradel

Popul Ecol (2018) 60:101-109 E' oF @ CrossMark
DOI 10.1007/510144-017-0598-x ﬂ e
SPECIAL FEATURE: ORIGINAL ARTICLE Evolutionary demography: the dynamic and broad
intersection of ecology and evolution

Estimating individual fitness in the wild using capture-recapture
data

Olivier Gimenez' - Jean-Michel Gaillard?



Functional Ecology

Functional Ecology 2010, 24, 1323-1332 doi: 10.1111/.1365-2435.2010.01751.x

The paradigm of body condition: a critical reappraisal of
current methods based on mass and length

Jordi Peig"* and Andy J. Green?

Surrogate of

g .

2xe© Body lipid content NSu,
Body y r"é’%o
condition 4

indices

Fig. 1. Body condition indices are traditionally used either as a

direct estimate of fitness or as an estimate of body lipid content,
which is assumed to be related to fitness.



Critiques

Functional Ecology

Functional Ecology 2016, 30, 108-115 doi: 10.1111/1365-2435.12460

PERSPECTIVE
Moving beyond body condition indices as an estimate
of fitness In ecological and evolutionary studies

Shawn M. Wilder*'%, David Raubenheimer’® and Stephen J. Simpson’



Dynamic fitness landscape

Population sze, N = 2 304
Muflation rale, ¢ = 0.5 per trait O Randy Olson and Blarn @siman
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Gimenez et al. 2009
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EVOLUTION

Evolution of life in

Genetic Drift Gene Flow

Gradient  Urban Fragmentation or Landscape l'\{qj.-sistance Gradient ul‘lban eHVirOnmentS

Marc T. J. Johnson2* and Jason Munshi-South®*
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Urban/Nonurban Comparisons

Received: 15 January 2019 ‘ Revised: 2 August 2019 ‘ Accepted: 13 August 2019

DOI: 10.1111/mec.15221

INVITED REVIEWS AND SYNTHESES

Gene flow and genetic drift in urban environments

Lindsay S. Miles®2{ | L.Ruth Rivkin®®** | Marc T.J. Johnson?® |

Jason Munshi-South® @ | Brian C. Verrelli®

Increased Dispersal Ability

(b)

-
&
..

Genetic Differentiation (c)
Genetic Diversity

Genetic Differentiation
Genetic Diversity

Urban

Environmental
Variation

Spatial
Modelling

Nonurban Urban

Starting Predictions

(a) Genetic Differentiation
Genetic Diversity

Urban ] Nonurban

Nonurban

Life History
Variation

Marker
Selection

MOLECULAR ECOLOGY

WILEY



Houston, we have a problem!

Urban (evo)ecology Is (mostly)
based on single cities “case studies”

Need for a comparative apr



< City age gradient

Does it affect adaptation?
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