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▪ Parallel evolution = evolution of similar phenotypes 

in independent populations exposed to similar 

environmental pressures

▪ The study of parallel evolution can address many key 

evolutionary issues, such as the predictability and 

repeatability of evolutionary change

▪ More specifically, studying parallel evolution across 

contrasting thermal environments can help us better 

understand and predict how animals might adapt to 

climate change

BACKGROUND

STUDY SYSTEM

▪ Three-spined sticklebacks collected from two types of 

thermal environments in Iceland:

(i) geothermal ponds with relatively warm water year-

round (15-25 oC)

(ii) nearby ponds/lakes with cold water (0-10oC)

▪ 1 isolated warm population

▪ 1 isolated cold population

▪ 2 sympatric warm/cold population pairs

SYMPATRIC SITE 2
Myvatn Lake

SYMPATRIC SITE 1
Ashildarholtsvatn Lake

CONCLUSION

METHODS & RESULTS
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▪ Metabolic rate 

measurements at 15 oC

▪ 20-25 individuals per 

population

▪ Fish from warm habitats

tend to have a higher 

SMR but this effect is not 

statistically significant 

(P=0.10)

Canonical root scores

Canonical root scoresCanonical root scores

▪ Geometric morphometrics

to compare body shape in 

cold and warm habitats

▪ 20-25 specimens per 

population cleared and 

stained

▪ 22 landmarks

▪ 10 semi-landmarks

▪ Discriminant function 

analysis (DFA) run on 

partial warp scores

▪ >95% correctly classified

▪ No evidence for divergence in metabolic rate between 

sticklebacks from cold and warm habitats

▪ Strong evidence for divergence in body shape in both 

allopatric and sympatric populations

▪ Sticklebacks from warm habitats are more deep-

bodied and have longer jaws

▪ Effect may be more pronounced in sympatric than 

allopatric populations  

QUESTIONS

1. Is there parallel divergence in the morphology and 

physiology of sticklebacks from geothermal ponds 

versus ambient-temperature lakes?

2. Is there more divergence between fish from warm and 

cold habitats in allopatric versus sympatric populations?

ALLOPATRIC SITES
Grettislaug & Saudarkrokur


