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Evolutionary Genetics - Speciation in Patagonia




Evolutionary Genetics - Why Patagonia?

An uncommon opportunity to explore broad-scale biodiversity
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Evolutionary Genetics - Overarching goals

Studying Biodiversity

Initial Survey
How many species?
What are the
geographic limits?

Community Description
What is the relative
abundance?

v

Conservation Planning

Defining geographic
regions for protection

Regional Patterns of
Biodiversity
What are the causes:
shared earth history
events?




Evolutionary Genetics - Sampling Regions

Do aquatic and terrestrial taxa show the same response
to environmental change?

Aquatic Regions Terrestrial Regions
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Evolutionary Genetics - Single-species Phylogeography
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Evolutionary Genetics - Comparative Phylogeography
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Evolutionary Genetics - Comparative Phylogeography




Evolutionary Genetics - Crab Phylogeography

Speciation patterns in Patagonia:
Insights from Aegla freshwater crabs

Jorge Ahﬁmada \.“




Research - Crab Findings to Date

Crabs

Field Work

* 5 field expeditions

* 697 specimens for museums
* 697 tissues

Lab Work

» focus on genes COI, 16S, COIl, EF1
intron, and ITS

« Aegla alacalufi 183 individuals
sequenced

* A. neuquensis 254

« A. abtao/riolimayana 260




Research - Crab Example - Systematics
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Research - Crab Example - Systematics

West
(Pacific
Coast of
South
America)

Pérez-Losada et al. 2004. Syst. Biol.

53:767-780
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Crab Phylogeography - A. alacalufi
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Crab Phylogeography - A. alacalufi

Aegla alacalufi
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Crab Phylogeography - A. alacalufi
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Crab Phylogeography
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Crab Population Dynamics
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Crab Phylogeography - A. alacalufi Conclusions

* New species in Chiloe Island to be described

= A. alacalufi radiation does not match current river distribution =>
speciation pattern driven by glaciations and sea level changes,
palaeolakes?

» A. alacalufi diversified since 160,000 ya (Penultimate glaciation)
» Populations were isolated in refugia during glacial times

» Glaciated lineages show lower diversity and less population
structure than non glaciated ones

» Glaciated populations are relatively young populations, come
from a single source (unknown) and/or there has been extensive
population mixing

» Longitudinal gradient => eastward expansion (glacier receding)



Crab Phylogeography - A. neuquensis

Aegla neuquensis:
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Crab Phylogeography

Aegla neuquensis ML tree
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Crab Phylogeography
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Crab Phylogeography - A. neuquensis
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Crab Phylogeography - A. neuquensis Conclusions

* New species in Telsen-Vaca Rivers to be described

* A. neuguensis radiation matches current river distribution =>
older pattern less affected by LGM and sea level changes

* A. neuquensis radiation is twice as old as A. alacalufi radiation

= Latitudinal gradient => southward expansion, also observed in
perch (Percichthys)

» Chico-Chubut populations (younger) show lower diversity and
less population structure than Negro populations (older)

» River capture and dispersion (glacier receding): several
palaeolakes from 41°S to 48°S



Biodiversity & Conservation - Conservation Area Priority

Phylogenetic Diversity

Area 1l Area?
Species A X X

Species B X

E Species C X
Species D X

'=SpeciesE =~ X X




Biodiversity & Conservation - Priorities in Patagonia

— A scamasa

A. ringueleti
Telsen
Waca
I . Aegla sp.

I_|_| A _mm'ﬁreuzp

R s ¥
A intercalata

— L T
IngBallester

IngBallester

Bocatoma
- Chimpay
Alamito
Rinconada
Blanco
Sarmiento

Mayo
Dolavon
Leleque
Ameghino

Chubut

201 - Magdalena-Sinu
202 - Maracaibo
-203 - Caribbean Coast and Trinidad
-204 - Orinoco Delta and Adjacent Coastal
-205 - Orinoco-Piedmont and Andes

212 - Rio Negro
‘213 - Amazonas Guiana Shield

‘216 - Amazonas Lowlands
217 - Peruvian Coastal
-218 - Amazonas High Andes
-219 - Xingu-Tapajés

'220 - Maranhé&o-Piaui

‘221 - Titicaca

222 - Paraguay

223 - S&o Francisco

‘224 - Mata Atlantica

-225 - Upper Parana

+226 - Paraiba do Sul

Mountains

+206 - Orinoco-Llanos
+207 - Orinoco-Guiana Shield

208 - Orinoco Main Channels
209 - Essequibo

210 - Guiana
211 - NW Pacific Coast,

East Panama and Rio Atrato

214 - Amazonas Estuary
and Adjacent Coastal

DRAFT
October
2004

Freshwater Ecoregions
of South America

'228 - Iguagu
229 - Ribeira de Iguape

230 - Amazonas Estuary and Adjacent Coast
231 - Upper Uruguay

+232 - Southern Brazil Coastal
+233 - Laguna dos Patos Basin
+234 - Atacama

235 - Central Chile

+236 - Chilean Lakes

237 - Chaco

+239 - Subtropical Potamic Axis
+240 - Lower Uruguay

-242 - Central Endorrheic

-243 - Tocantins-Araguaia

244 -B 1 Atlantic Drai
+245 - Amazon Main Channel
'246 - Subandean - Cuyan

‘247 - Patagonia

248 - Tramandai-Mampituba

249 - Mid-Northeastern Caatinga and Coastal
250 - Brazilian Shield

-296 - Napo-Mararion Piedmont
-297 - Ucayali-Urubamba Piedmont

-298 - Madre de Dios Pi
299 - Pantanal

™




Biodiversity & Conservation - Priorities in Patagonia
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Biodiversity & Conservation - Priorities in Patagonia
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Broader Impacts - Museum Acquisitions and Databasing
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Broader Impacts - Museum Acquisitions and Databasing

= NCBI

PubMed

BARCODE OF LIFE DATA SYSTEMS

address the needs of various groups in the barcoding community.

NCBI Home
NCBI Site Map

Submit to GenBank
Submit an update
Search GenBank

GenBank and RefSeq:
a comparison

BLAST

> MANAGEMENT & ANALYSIS

BOLD-MAS provides a
repository for barcode
records coupled with
analytical tools. It serves
as an online workbench
for the DNA barcode
community.

Username

Request a new user account

Password

%S> IDENTIFICATION ENGINE

BOLD-IDS provides a

returns a taxonomic
assignment to the
species level when possible.

? EXTERNAL CONNECTIVITY

BOLD-ECS provides web
developers and
bioinformaticians the
ability to build tools and
workflows that can be
integrated with the BOLD
framework. We welcome
the addition of new analytical modules.

species identification tool e o i m
that accepts DNA o Z
sequences from the YRR of e z
barcode region and v T g
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The Barcode of Life Data Systems (BOLD) is an online workbench that aids collection, management,
analysis, and use of DNA barcodes. It consists of 3 components (MAS, IDS, and ECS) that each

Introductory tutorial
View publis hed projects
Documentation
Request an account
Citation

NSERC
CHRSNG

= MOORE

Request identification

Citation
g&m&(ae\.\h

g

0 G 3 .

NCBI

EMBL

DDEJ

Citation

NSERC |
CASNG

DATABASE STATISTICS
Species Barcoded 19,212
126,418
Breakdown
26,398
47,158
2,862

BARCODING CAMPAIGNS
Lepidoptera : This initiative will assemble barcodes for
25,000 species of Lepidoptera with a focus on the
faunas of Australia, Canada, Costa Rica and United

MWless  States,

............................ SRBIa 'Ifié'H'—'B"C')'I:Eéﬁiﬁéiﬁﬁﬁiii'éé't'ﬁé'rnbé'r'c'ﬁéﬂég
for at least 15,000 fish species with an emphasis on
maring species.

FISH-BOL

b Canadian Biota : The Canadian Barcode of Life

o Network, incorporates an on-going initiative to barcode
IE] all Eukaryote species in Canada.

Birds : The All-Birds Barcode Initiative (ABEI) plans to
assemble DNA barcodes for all 10,000 bird species
(2] within 5 years.

Consortium for the Barcode Of Life: The
coalition of organizations advancing DNA barcode
assembly.

FNN N,
CONSORTIUM FOR THE
BarconE oF LiFe

Canadian Centre for DNA Barcoding: The hub of
the Canadian Barcode Network, barcoding
protocols and background.

Centre for
DNA Barcoding

Rockefeller University: Background on DNA
barcoding assembled by the Program for the
Human Environment.

versity Institute



Biodiversity & Conservation - Conservation Partnerships
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Broader Impacts - Publicity

News Coverage

6 The Daily Universe, Wednesday, February 7, 2007

By DAVID FELLINGHAM

Patagonia, “the Land of
Fire,” is a secluded area in
South America where BYU
students and faculty study
the evolution of species that
came about as mountains

‘Project Patagonia’ takes students, faculty to South America

“collision between two plates.
The dramatic

~ | there as a result of a massive and graduate students expe-
riencing research firsthand,

but some
tal and climate changes pro- helping as well.

vide a template that will allow

Tects it might have.

“I live and breathe fish,”
scientists to make predictions said Peter Unmack, an.;
. forglobal warming and the ef- tralian native and a research
faculty member who is doing
“Literally hundreds of peo- P0st-doctorate research. at

are b
A Althoyg
Tegion
us-

173 submygeq

the b,
odiver.
Colley
g
i
Wiversitieg m'rlr and

their gy,

were formed and the climate
dramatically changed.

Project Patagonia, headed
by Jerald Johnson, professor
of integrated biology, is where
students and faculty alike
visit the southernmost tip of
South America to study biodi
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an international programme of biodiversity science
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