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SFU study may explain why
bigger animals are slower

Because signals must travel farther from nerve to brain in big animals,

BY CHAD SKELTOM
R E L

It takes an elephant’s mus-
cles mug‘nl{ 100 times lon-
ger than a shrew's 1o respond
o its environment because of
the extra distance signals hove
to travel from 168 nerves to its
berain, sccording to n Aew study
by researchers at Simon Fraser
University.

The finding may explain why
larger animals move so slowly,

And it might mean big ani-
mals meed 1o be smarter, too,
becanse they must anticipate
-r_'|'|,.lnp,-s in their environment
with delayed and often shetchy

information.

SFU kinesiology professor
Max Donelan and PhI student
Heather More determined the
spred of the shrew’s muscle

responses by giving the anienal

small electrical pulses in the
lak.

Mexsuring the elephant was a
bit more complicated.

Danelan autfitted Luey, an
Asian elephant at the Edmon-
tom o, with a device on her leg
that measured muscle activity,

He then hit her foot with
a tendon tap — essentlally
the same thing your doctor
dowes to your knee — to meas
sure how quickly her muscles
responded.

*You do wonder whether or
it you're going to get your
frsod 54 on,” Donelan said
af the experiment’s risks,

Thee tests found the electrical
impulses travelled along both
animals’ pervous systems at
abaut the same speed,

But becanse of Lucy's size, it
l{mﬁ Ihti:ljl 100 miillisemndu

or her n to get the message
ama tell her mu:E:Jﬂunu ru-rp-lur.u].
compared with just one milli-
second for the shrew,

To put that in perspective,
said Domelan, 100 milliscconds
is about half the length of Hme
an elephant’s fool stays on the
groumd when it's stampeding.

30 by the time a running cle-
phant realizes something is
wrong — like it has stepped on
a sharp rock — its too late to

do much aboat it

Domelan said this may explain
wity large ankmals tend to svodd
running, preferring slow, delib-
erate movements that give
them time to react if something
EOES WITORE-

In contrast, shrews can
reapand almost instantaneoisly
to their environment, allow=
Ing them to scurry around in
safety, “The shrew has the abil-
ity o -:]un,&t things as they're
happening,” Donelan said. “In
a large animal you 'L, S0 yOu
have 1o really think abead.”

Donelan said the speed limit
on animals’ muscle reactions is
mot a law of nature, but a con-
sequence of the inherent trade-
offs in the nervous system,

In some ways, it's like tryving
to walkch a YouTube video on a
bad Internet connection.

You can either watch a grainy
vides righ'l away or wait for
the high-definition version to
lomd. An animal’s merve, like an
Internet connection, has only
=0 much bandwidih.

The speed can be increased
by making the nerve bigger, bui
there nrrn'iinﬁu.

For examiple, Donelan said, i
an elephant’s nervous system
was as fast and precise as the
shrew's, its sciatic nerve would

responses take longer

b about 30 metres wide,

So if large animals get such
delayed and imprecise sem-
sory information, how do they
e ?

Domelan thinks large animals
have bigger brains, allowing
them to anticipate what might
happen bHHﬂIP:ﬂ the sketehy
information they receive, i

*The bigger vou are, the bet-
ter you have to be In taking
in delayed sensory informa-
tion and predicting its conse
quences,” e said, “In s way it's
like predicting the weather &
week in advance rather than a
dany in sdvance.”

It's even possible that the
brainpower larger animals have
developed to navigate their
physbeal space might ghve them
an edge in other areas.

“Héscanise lhq‘ e bo be able
to predict things better with
their movement, they might
alzo be able to predict other
things better,” More said.

“That could be one of the
reasons they're often more
intelligent,”

Donelan and Moore's study
was published in the most
recent edition of the Proceed-
g of the Koyol Socicty B.
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