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The world is going to change

But what are the details?

What will change, when?



Species will
probably
move
towards the
poles



Understanding the factors that determine
species distributions has been a central goal of

ecology for many years
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Darwin, 1859
Andrewartha and Birch, 1957
MacArthur, 1970

Responses to climate change



How does thermal tolerance relate to latitudinal
range distributions?
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Overfilling and underfilling of latitudinal ranges

Overfilling

Underfilling
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Sunday, Bates, Dulvy. In press. Nature Climate Change



Overfilling and underfilling of latitudinal ranges
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Overfilling and underfilling of latitudinal ranges
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Overfilling and underfilling of latitudinal ranges
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Do terrestrial and marine species have
different sensitivities to climate warming?
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Reports of climate-related range shifts in
ectotherms

assémblage studi
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Log-ratio of poleward to
equatorward range boundary shifts
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Log-ratio of poleward to
equatorward range boundary shifts
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Log-ratio of poleward to
equatorward range boundary shifts
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Log-ratio of poleward to
equatorward range boundary shifts

Ratio of lower to upper range shifts
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Assemblage studies

Also found in birds, and in elevational
patterns of herpetiles
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Terrestrial species are not responding as much at
their warm range boundaries

- Cold tolerance

- Heat tolerance




Mechanisms

- Cold tolerance

- Heat tolerance




Mechanisms
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Mechanisms

- Cold tolerance
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Lower latitudinal range and biotic interactions

Referring to the northern
hemisphere: “When we travel
southwards and see a species
decreasing in numbers we may
feel sure that the cause lies quite
as much in other species being
favoured, as in this one being
hurt. So it is when we travel
northwards... the number of
species of all kinds, and therefore
competitors, decreases... the
struggle for life is almost
exclusively with the elements”.

Charles Darwin



Lower latitudinal range and biotic interactions
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Lower latitudinal range and biotic interactions

Why different?

abiotic

1. interactions are
predominantly size-
based, not species-
based
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Range shifts will be less predictable on land
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Range shifts will be less predictable on land
compared to the ocean

On land, ranges appear to be “stretching” towards
the poles, with more new species interactions

ﬁ Not so in the
-~ T~ . oceans, more
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