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Why do we waste so much energy keeping our body
thermostat cranked up to 37? Nick Lane tackles the
mystery of warm-bloodedness
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Couldn't the food that
warm-blooded animals
burn to stay toasty be
put to better use?
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WARM BLOODED OR
COLD BLOODED?

The old dichotomy between warm
and cold blood is now seen as too
simplistic to deal with the many and
varied ways animals control their
body temperature. Here are some
examples:

[J Naked mole rats don t control their
own temperature but adopt that of
their burrows usually aconstant
30 C.They are the only known
ectothermic mammals

[0 Afew insects, such as the apache
cicada, sweat: exuding moisture
cools their bodies by a few degrees
[J The Indian python and some other
snakes shiver while incubating eggs,
warming themselvesbyupto8 C

[J Most bats and a few birds let their
body temperature fall while roosting,
often to that of the ambient
temperature. If it gets too cold they
switch on the heat again

[J Monotremes (platypuses and
echidnas) maintain a temperature of
32 C,wellbelow the 37 Cnorm for
placental mammals. For most
marsupialsitis35 C

[0 Hyraxes are poor at maintaining a
constant temperature and resort to
reptile-like behaviour such as
basking to keep warm
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Infrared images reveal
where body heat leaks
out, and which creatures
are the hottest
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WHY DID DINOSAURS GROW SO BIG?

Sauropod dinosaurs such as
apatosaurus are the largest
animals ever to walk on land.
The heaviest weighed up to
100 tonnes and the longest
might have measured as much
as 60 metres from head to tail.
Why they became sobigisa
long-standing conundrum. In
2002, Jeremy Midgley, an
ecologist at the University
of Cape Town, South Africa,
suggested that it was down
to deficienciesin their diet.
Inthe Jurassic, herbivorous
dinosaurs had a serious problem
getting enough nitrogen,
Midgley argues. The average
nitrogen content of most plants
living then was typically lower,
he says. Andthenthe carbon
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dioxide levels were much higher,
maybe 10 times today s. That
suppresses the nitrogen content
of plants even more.

How does getting big help?
As an animal s body sizerises,
its metabolic rate falls, along
with the growth rate. Why this
isso is controversial but it does
affect nitrogen requirements:
the lower an animal s metabolism
and the slower its growth rate,
the less protein and DNA it has to
make, and thus the less nitrogen
itwill need per mouthful.

Juvenile sauropods must have
supplemented their diet with a
little meat, and perhaps fungi.
Once they had become truly
gigantic, however, they could
survive solely on low-nitrogen

leaves, Midgley believes.

Solving one dietary problem
might have created another,
though. Jim Elser, an expertin
ecological stoichiometry at
Arizona State University, Tempe,
suspects that giant sauropods
had problems getting enough
phosphorus.

To support their weight, giants
need relatively larger bones than
smaller animals. This means they
need relatively more phosphorus,
because bones are made of
hydroxyapatite, a phosphorus
mineral. Large and fast-growing
plants have a higher phosphorus
content, so the giant sauropods
may have been able to get
enough of this element by eating
the leaves of large trees.
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Komodo dragons are
one reason we need a
new theory for the
origins of warm blood







