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Evolutionary Genetics - Speciation in Patagonia



Evolutionary Genetics - Why Patagonia?

An uncommon opportunity to explore broad-scale biodiversity

North America Europe
Patagonia



Evolutionary Genetics - Overarching goals

Studying Biodiversity

Initial Survey

How many species?

What are the 

geographic limits?

Community Description

What is the relative 

abundance?

Regional Patterns of 

Biodiversity

What are the causes: 

shared earth history 

events?

Conservation Planning

Defining geographic 

regions for protection



Evolutionary Genetics - Sampling Regions

Aquatic Regions Terrestrial Regions

Do aquatic and terrestrial taxa show the same response 

to environmental change?
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Evolutionary Genetics - Single-species Phylogeography

River Two
Population Subdivision



River One

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



Crabs

Field Work

• 5 field expeditions

• 697 specimens for museums

• 697 tissues

Lab Work

• focus on genes COI, 16S, COII, EF1 

intron, and ITS

• Aegla alacalufi 183 individuals 

sequenced

• A. neuquensis 254

• A. abtao/riolimayana 260

Research - Crab Findings to Date



Research - Crab Example - Systematics

Pérez-Losada et al.  2002 

J. Crust. Biol. 22:670-676
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Crab Phylogeography - A. alacalufi

Aegla alacalufi: 

Chile, 
14 pop, 

183 individuals



Crab Phylogeography - A. alacalufi
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Crab Phylogeography - A. alacalufi



Crab Phylogeography
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Crab Population Dynamics
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Crab NCA

Aegla alacalufi NCA

2-8 Contiguous Range Expansion

2-16 CRE

3-1 Long Distance Colonization

3-5 LDC

3-7 LDC

4-1 Restricted Gene Flow

4-2 Allopatric Fragmentation



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: 

Argentina
14 pop 
254 individuals



Crab Phylogeography
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Crab Phylogeography
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Crab Phylogeography - A. neuquensis



Crab Phylogeography - A. neuquensis Conclusions

 New species in Telsen-Vaca Rivers to be described

 A. neuquensis 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



Biodiversity & Conservation - Priorities in Patagonia



Biodiversity & Conservation - Priorities in Patagonia



Biodiversity & Conservation - Priorities in Patagonia

235 Central Chile

239 Subtropical Potamic Axis

236 Chilean Lakes

233 Patos Basin

Biore

gion
SR SRr TS TSr TD TDr TDE TDEr GD GDr PD PDr

222 0 16-18 0 6-18 1.2 14-16 0 17-18 0 16-18 0 16-18

225 6 5-7 1 5 6.8 8 3.8 10 0.166 5 0.180 5

226 1 13-15 0 6-18 1.5 13 0.5 17 0.056 14 0.057 14

228 4 9-10 0 6-18 3.5 11 2.2 11 0.105 10 0.110 10

229 6 5-7 2 3-4 8.1 7 5.1 7 0.147 7 0.158 7

231 7 3-4 0 6-18 10.3 5 8.4 5 0.163 6 0.176 6

232 7 3-4 0 6-18 9.7 6 6.6 6 0.209 3 0.232 3

233 17 1 4 2 20.8 2 16.1 2 0.428 1 0.552 1

235 13 2 6 1 35.1 1 31.1 1 0.271 2 0.311 2

236 6 5-7 2 3-4 10.5 4 8.5 4 0.139 9 0.149 9

237 4 9-10 0 6-18 2 12 2 12 0.145 8 0.155 8

239 5 8 0 6-18 11.9 3 9.8 3 0.179 4 0.195 4

240 1 13-15 0 6-18 1.2 14-16 0.6 14-15 0.072 13 0.074 13

242 2 12 0 6-18 1.2 14-16 1.2 13 0.093 11 0.096 11

244 0 16-18 0 6-18 0 17-18 0 17-18 0 16-18 0 16-18

246 1 13-15 0 6-18 5 10 5 8 0.049 15 0.049 15

247 3 11 0 6-18 6.7 9 4.7 9 0.079 12 0.082 12

248 0 16-18 0 6-18 0 17-18 0.6 14-15 0 16-18 0 16-18



Broader Impacts - Museum Acquisitions and Databasing



Broader Impacts - Museum Acquisitions and Databasing



Biodiversity & Conservation - Conservation Partnerships



Biodiversity & Conservation - Ecotourism



Broader Impacts - Publicity

News Coverage 



Thank you!


