
 

Marine life typically thrives in the tropics –
so why do whales prefer the poles?

February 12 2019, by Sarah Marley
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Life in the sea isn't easy. Talk to most people about the ocean and they
are likely to imagine a tropical scene with a stretch of golden sand and
warm, clear water. The reality is often quite different – the marine
environment can be a surprisingly cold place.
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Water conducts heat far more effectively than air, which means that
submerged animals quickly lose their body heat. It's also harder to warm
up again than on dry land, where animals often have the option of
basking in the sun or on hot rocks. Finally, many aquatic animals use
gills to get oxygen – great for breathing, but essentially another source of
heat loss due to all the of water flowing across them and sucking away
warmth.

All this contributes to making it much harder for aquatic animals to
regulate their body temperature. So surely it would make sense to find
more marine animals in warmer waters rather than in colder ones?

Not necessarily. A new study published in Science by a team of US
researchers led by John Grady reports higher levels of marine
biodiversity in polar waters than tropical ones – but only for some types
of animals.

This goes against the longstanding idea that species richness is always
highest in the tropics. The theory was that tropical waters provide a less
thermally-extreme environment than polar ones – compare, for example,
the Caribbean with Antarctica. Tropical areas often provide greater 
stability and productivity, giving benefits such as a predictable
environment and plenty of food. As a result, scientists typically report 
high levels of biodiversity in warmer waters, with a multitude of species
making the most of these favourable areas.
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However, in this latest research, Grady and colleagues argue that rather
than grouping all marine species together, we should instead consider
them separately based on how they regulate their body temperature.

There are two main types of "thermal strategy". Some animals are not
able to generate enough heat to warm their own body tissues, so their
internal temperature is determined by conditions outside their bodies.
These animals are known as "ectotherms", and typically include reptiles,
amphibians, fish (including most sharks), and invertebrates. In
comparison "endotherms", including humans, other mammals and birds,
warm their body tissues by having high metabolisms to burn off food,
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which generates heat inside their bodies.

These categories are similar to "cold blooded" and "warm blooded", but
more scientifically accurate. An ectothermic lizard might be considered
cold blooded on a cool evening, but (since their body temperature
matches the environment) it rapidly becomes warm on a hot, sunny day.
To avoid this kind of confusion, scientists prefer to refer to the thermal
strategy, rather than actual blood temperature.

When marine species are separated into these categories of "ectotherm"
and "endotherm", Grady and colleagues show a pattern of marine
biodiversity that both supports and contradicts the previous theory. The
reptiles, fish and invertebrates rely on their environment for heat, so
follow the established prediction of being generally found in warmer
climates with particularly high levels of species diversity in the tropics.
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But the heightened metabolism and body temperature of the endotherms
opens up new possibilities. Unrestrained by the need for a warm
environment, birds and mammals can successfully exploit colder
habitats. They are also able to move more quickly in cold water than
their ectothermic prey, which can become sluggish at cooler
temperatures.

Consequently, endotherms seem to buck the expected trend and instead
show higher species richness in polar waters. As the new study points
out, seals and their relatives are "virtually absent from tropical waters"
yet are common nearer the poles, while of all 89 species of cetacean
(whales, dolphins and porpoises) only dolphins have "truly diversified in
the warm tropics".

This seems to make sense. But, of course, there is more to it than
thermal strategy. Apart from a considerable difference in temperature,
the tropics and poles also differ in other ways. For example, differences
in levels of dissolved oxygen, nutrients, algae growth, light, and so on.
As a result, some areas and species are the "exception to the rule".
Regardless, categorisation by thermal strategy does show some
interesting patterns of species diversity, and accounts for animals like
whales and seals largely avoiding the warmest waters.
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Among marine predators, ectothermic sharks and fish dominate in tropical
coastal waters (blue), while birds and mammals dominate cold waters and open
oceans (red). Credit: Grady et al / Science

But this advantage of environmental independence comes at a price. To
maintain their heat-generating metabolism, endotherms have a
continuous need for lots of high-quality food. For instance an
ectothermic lemon shark has to eat about 2% of its body weight each
day, whereas an endothermic common dolphin might have to eat 12% or
more. To be fair, there are a lot of factors to consider beyond thermal
strategy, but that's still quite a difference.

In a changing climate, the energy requirements of endotherms could
spell trouble. With the world warming fastest towards the poles, many
scientists predict that polar species will face the biggest struggle as their
habitats are dramatically altered, and they cannot retreat any further
north or south to seek cooler areas. As the oceans warm, perhaps the
high metabolisms and body temperatures of marine mammals will
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become a burden rather than a benefit.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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