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Fire power
Why beetles get the blame for, but also
benefit from, California’s latest fires.
Liz Sheffield explains how biology and
fire are inextricably linked

I

n mid-September the governor of California declared
a state of emergency after wildfires forced around
23 000 people to flee their homes. The severity of
the fires is largely due to recent prolonged periods of
drought, but infestations of beetles have also been
blamed. When trees are stressed, as can happen when
they lack adequate water, they are more vulnerable to
pest attack. When beetles are free to tunnel into and
munch the bark and wood of trees, the trees become
even drier — thus providing the perfect tinder to fuel
forest fires.

Fire for life
Although fire kills and damages many organisms,
there are others that could not live without it. These
include several species of trees, which cannot reproduce
without intense heat. The famous giant redwoods of
California are conifers — their reproductive organs are
cones. The female cones, which contain the seeds, only
open when they reach a high temperature — so until
there is a forest fire they remain closed. The bark of
redwoods is thick, up to half a metre on the oldest trees,
and very fire resistant. So when a fire spreads through
the forest, the flames don’t burn the leaves high up in
the canopy but the hot air moving upwards causes the
cones to open. This can release enormous quantities
of seeds — over 20 million per hectare — into the
nutrient-rich ash left behind from the destruction of
the under-storey plants.
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Redwood female cone
and seeds
Lodgepole pines work the same way. The first
National Park in the world was established in 1872 in
Yellowstone, USA, and lodgepole pines are the park’s
most abundant trees. For the first hundred years of the
park’s existence, every effort was made to prevent forest
fires from taking hold. By then it was clear that the
lodgepole pines were in serious decline — when old
trees died they were not replaced. A fire management
programme was established and fires were allowed to
burn in some areas on a rotational basis — the cones
open, the seeds germinate and the pine population is
now thriving.

Fire chasers

STEVEN VALLEY, OREGON DEPARTMENT
OF AGRICULTURE, BUGWOOD.ORG

Among the animals that depend on fires are Melanophila
beetles. These insects are called fire chasers, because
they only mate in the smouldering remains of forest
fires. The females lay their eggs in the charred remains
of trees, so the larvae are free to burrow into the wood
and feast — safe from the defences that a healthy tree
would employ to thwart them.
The way that the adults locate fires from several
kilometres away has only recently been understood.

Melanophila beetle

They do it by following the infrared radiation emitted
by the fire. The beetle’s ‘armpits’ contain infrared
sensors — similar to the pits that pit vipers use to locate
warm-blooded prey. Each sensor contains a sphere of
water that, when heated, expands to press a receptor
under the second pair of legs, triggering the nervous
system, and alerting the beetle to a distant fire. The
beetles fly with their second pair of legs raised into
the air, exposing the sensors to the distant fire source,
allowing them to navigate directly to the fire.
Now that we understand how these animals are
able to detect fires with such accuracy we may be able
to devise better early warning systems for fires.

Things to do
Design a plant or animal that would be adapted
to survive a fire.
• Find out what a seed bank is. Note, there are
natural (in situ) ones and man-made (ex situ)
ones. Why might we need the latter?
•

Weblinks
How beetles increase fire danger:
http://tinyurl.com/nnnewly;
http://tinyurl.com/q4vcaly
How Yellowstone Park manages fires in the forest:
http://tinyurl.com/q89kfn4
More about fire chaser beetles:
http://tinyurl.com/nwbz45c;
http://tinyurl.com/pvxhlbx;
and how their sensors work
http://tinyurl.com/6ls2efw
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