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* My wanderings in between community ecology and
evolutionary biology

« Metacommunity ecology
 Link to biogeography

 Formation of the regional pool

* Evolution of ecologically-relevant traits at the community
scale
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Serra da Bocaina National
Park, SE Brazil, 2008
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Understanding how the
regional species pool came to
be is as important as
understanding local
community assembly through
hierarchical filters

(B)

Regional
species
pool

Inl:eral:huns

Interactons

Dispersal
and chance

Metacommunity

Environment
[abiotic ]
and biotic) il
communities

—_—

: (Speciation-extinction) + dispersal :

TRENDSE in Ecodogy & Evolulion

Mittelbach & Schemske




Downloaded from rstb.royalsocietypublishing.org on December 29, 2011

PHILOSOPHICAL
TRANSACTIONS
OF
THE ROYA [_B Phil. Trans. R. Soc. B (2011) 366, 2438-2448
SOCIETY doi:10.1098/rsth.201 1.0066

Review

Biogeography and ecology: towards
the integration of two disciplines
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Ecology Letters, (2004) 7: 601-613 doi: 10.1111/j.1461-0248.2004.00608.x

REVIEW

The metacommunity concept: a framework
for multi-scale community ecology

Abstract
M. A. Leibold,’* M. Holyoak,? The metacommunity concept is an important way to think about linkages between
N. Mouquet,** P. Amarasekare,”  different spatial scales in ecology. Here we review current understanding about this
J. M. Chase,® M. F. Hoopes,’ concept. We first investigate issues related to its definition as a set of local communities

R. D. Holt,® J. B. Shurin,” R. Law, '°
D. Tilman,'' M. Loreau'? and
A. Gonzalez'?

that are linked by dispersal of multiple potentially interacting species. We then identify
four paradigms for metacommunities: the patch-dynamic view, the species-sorting view,
the mass effects view and the neutral view. that each emphasizes different processes of
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Environmental data

 Water chemistry (pond scale)
 pH, DO, Turbidity, Temperature, Condutivity (H

 Pond morphology and landscape variables

* hydroperiod, area, depth, % floating vegetation, % types of
vegetation on the margin (3 states - fuzzy)

* % pond canopy cover, distance to nearest forest fragmente

e Microlimate
* Air temperature and humidity
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Hydrobiologia (2014) 734:69-79
= DOI 10.1007/s10750-014-1870-0
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Broad-scale spatial patterns of canopy cover and pond
morphology affect the structure of a Neotropical amphibian
metacommunity

Diogo B. Provete - Thiago Gongalves-Souza -
Michel V. Garey - Itamar A. Martins -
Denise de C. Rossa-Feres




Table 2 Standardized regression coeficients for environmental variables used to predict each spatial variable in the linear model

dbMEM 1 dbMEM 2 dbMEM 4 dbMEM 5 dbMEM 7
Temperature —0.170 0.007 —0.164 0.104 —0.352
pH —0.118 0.032 0.035 0.218 0.131
Dissolved oxygen —0.195% 0.033 —0.136 0.177 —0.248
Turbidity —0.100 0.054 —0.061 0.122 —0.118
Conductivity 0.138 —0.317** —0.191* 0.010 0.016
Floating vegetation 0.254* —0.577** 0.259 —0.274 —0.020
Canopy cover 0.176 —0.565%* 0.175 0.046 —0.433*
Depth —0.542%* —0.281%* —0.570%* —0.435% 0.436*
Area 1.037:#* —0.251 —0.233%* 0.282 —0.180
R? 0.85% 0.71%* 0,794 0.36 0.48%*

Pond morphology
variables are structured Iin

space at broad scales,

contrary to water
chemistry ones
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Traits
and

phylogeny

Functional
trait
ecology

Ficure 1.6, Metacommunity as a conceptual hub for synthetic ecology. We view metacommunity
as both a central concept at the interface of ecological subdisciplines (circles) and as a major
axis for novel insights into each subdiscipline (arrows). Shown are the various areas of ecology
we address in the book, which correspond to Chapters 613, clockwise from the top.

Metacommunity Ecology

Mathew A. Leibold
and

Jonathan M. Chase
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‘ig. 5.1 Geographical patterns of functional diversity and functional rarity of anuran amphibians in South America. (a) functional richness, (b) unweighted
unctional evenness, (¢) functional dispersion, (d) geographical restrictiveness, (e) functional uniqueness, (F) functional distinctiveness
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Fig. 3.2 Spatial distribution of anuran (a) species richness and (b) mean range size in 1.0° x 1.0°
grid cells across South America
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Is Rich and Rare the Common Share? Describing
Biodiversity Patterns to Inform Conservation Practices / |

for South American Anurans

I Richness-Rarity
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[ ] Protected Cells
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Zoogeographical regions in the Atlantic Forest: patterns and
potential drivers
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Clade-specific consequences of climate change to amphibians in

Atlantic Forest protected areas

Rafael D. Loyola, Priscila Lemes, Fernanda T. Brum, Diogo B. Provete and Leandro D. S. Duarte

t,gs = —23.31; p < 0.001

Climatic conditions
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Climate interacts with diversification rate in determining
species richness and trait diversity of tetrapods in a global
hotspot

Matheus T Moroti
(former PhD student)
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* For frogs and squamates, the oldest
communities, with high diversification rate and
trait diversity, were in the central portion of the
Atlantic Forest

* Oldest communities for Birds were in the central
portion, they had highest diversification rates in
the transition zones with the Cerrado

— . Richness Frogs Squamates Birds

L § Squamates 0.387 - -
Birds 0.655 0.549 -

Mammals 0.700 0.703 0.776

Congruent species richness pattern
between most groups, but idiosynchratic
ones for trait diversity, assemblage age,
and diversification rate

Trait l_iiversity
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How phenotypic traits influence
(meta)community assembly under an
evolutionary perspective



04- [Rhinella icterica Leptodactylus furnarius |~ |Aplastodiscus perviridis | (gainay eurydice )
L = r'S L J

- [Dendr'opscphus minutus

; Chiasmodlels mantiqueiraly : -
[ Proceratophrys mcm”opogo”| [ hiasmoclels mantiqueira g I_Tra_m_yg@a‘fu_smg‘ﬁ /
A [Dendropsophus elegans |

..'."--'.'.—'.':.'-'r’. %/ /
. [Chfasmocrea's manrr'quefra] g ~ - s /-@ l/-
0.2- 0- Physalaemus barrioi| | Scinax duartei| B

~ | =
B | Physalaemus cuvieri
| Physalaemus olfersii |

) Boana bandeirantes |
|  Boana bandeirantes | Boana bano‘e;‘ranres/_] f 3
w4 | Seinax hayii | ;

- S &
= _u : Scinax squalirostris Dendropsdphus microps |

o - |Dendropsophus minutus | Jes

\ 2mus bamoi | - - - : L

| [ Ph_}fsafaefnuﬁ_c barrioi = [ Proceratophrys melanopogon |
| Physalaemus cuvierii Dendropsophus mf’cmps} F — .
3 o ) & Bokermannohyla ahenea |
g 0.0- 2 %
| Aplastodiscus perviridis| g | Scinax duartei |
NI
 Scinax squalirostris -
| Rhinelia icterica
3:]
e
| Scinax hayii | [ Scinax eurydice |
wlata \
-0.2- ® B
| Dendropsophus elegans |
[i7]
L -
[ Trachycephalus imitalrix |
4= :
- @ Physalaemus olfersii |
s | Bokermannohyla ahenea
050 025 0.00 025 a 2 4 0 i 2

MDS1 MDS1

Species with similar temporal co-occurrence
patterns have different calling parameters

Spectral eigenvector of the call

Biological Journal of the Linnean Society, 2018, 125, 292-301. With 3 figures.

Phylogenetic and adaptive components of the anuran
advertisement call correlate with temporal species

co-occurrence
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Phylogeny, which is correlated with resource
use, helps to inform species co-occurrence

Helps explain why there are so few
generalists in species-rich Neotropical bat

communities
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Take home messages

* Biodiversity in South America, and particularly the
Atlantic Forest, seems to have been deeply influenced
by mountains, not only the Andes but also others

* The continent harbours important hotspots (e.q.,
Atlantic Forest, Cerrado), but also coldspots. Both

should be considered in conservation prioritization
schemes

* At least for frogs, diversification rate seems related to
productivity and time-for-speciation effect

* |Incorporating an evolutionary perspective helps
understanding metacommunity assembly processes



	Evolutionary Macroecology of the Atlantic Forest of South Ameri
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Environmental data
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	How phenotypic traits influence (meta)community assembly under
	Slide 24
	Slide 25
	Take home messages

