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Popula�ons have to track environmental changes and evolve accordingly to thrive. Of course, this isn't 
a straigh�orward process: nature has other cards up its sleeve that can help or hinder adapta�on.
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Gene�c diversity is the 
key to evolu�on. Think 
of it this way: the 
environment demands, 
or "selects", certain 
traits that organisms 
need to  survive. The 
more op�ons
popula�ons have to 
work with, the more 
likely they can meet 
these demands.

Jon Bridle & team used computer simula�ons to see how evolu�on proceeds on habitat gradients.

S-shaped: steep change of 
condi�ons at the center

Compared to linear gradients, the team found that expansion was easier and ex�nc�on was 
rarer along S-shaped and interrupted gradients.

Evolu�onary forces had different 
strengths across the gradient, 
meaning adaptability wasn't 
evenly distributed.

Conserva�on efforts which priori�ze the improvement of 
habitat quality at range edges are more likely to succeed.

These popula�ons may only exist on a computer's hypothe�cal gradient, but results like 
this extend to endangered species in the real world. Popula�ons at range edges have a 
harder �me adap�ng, thus have more urgent management needs than central popula�ons.
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Living creatures have evolved and adapted in a striking variety of environments: from hydrothermal vents at the 
bo�om of the ocean, to frosty mountain tops and everywhere in between. S�ll, certain circumstances can make
adapta�on unlikely. Conserva�on biologists are concerned with understanding and managing the condi�ons that 
make species unable to adapt, and eventually die out. 

NATURE'S CARDS

Conserva�on biologists deal with important endangered and at-risk species. Habitat destruc�on is one of the 
leading causes of popula�on declines, and why many species end up on the endangered list. Making space for these
species and se�ng aside designated areas with good quality habitat are key for their conserva�on. 

In a species' range there will be spots with be�er habitats than others, crea�ng a gradient in habitat quality. In many 
cases, conserva�on ini�a�ves focus on maintaining areas with good quality habitats, because they tend to have more 
individuals. But what about the individuals that live at the edge of their species' range, in less ideal habitats?
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They studied gradients with different shapes, represen�ng how quickly habitats changed from good to poor quality.
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