Scientists clear up mystery of color

& Why are certain birds blue?
Tiws KL resegrchers found out, and
e resLlts woene tshed in this
week’s sue of Mature.

By MATT GOWEN
JrnraL-Wiowsn Wik

Early on in their goest to dis-
mantle a 100-year-okd scientific
theory, Kansas University profes-
sors Rick Prum and Bodolfo Tor-
res were not exactly birds of a
feather.

Pruermy, curator of ornlthology at
the Matural History bfuseunm, amnd
Toeres, a math whiz specializing
in something called Fourier
analysis, joined forces fwo years
ago to determine why blue birds
are, well, Blue,

Prum knew that if they could
in down the reason behind
irds’ hues, it would lend valu-

able insight into their evolution.
He also knew it would take some-
one like Torres to get him there

Although the two now joke
around like old friends, the first
few weeks were more like
Pythagoras and Charles Darwin
going toE-to-1oe over the myster-
ies of the world.

“1 actually have o very Carioon
understanding of the mathemat-
lcs inorolved, ™ said Pruim, an asso-
clate professor of ecology and
evolutionary Diokogy,

Added Torres, associate profes-
gor of mathematics: “It took us
roughly a semester to understand
gach other In different fields of
sclence, we sometimes speak a
different language. "

Ower timse, and with the help of
Scott Williamson — a KLU gradu-
ate student with undergraduate
training in biology, math and
computer science — they found
COmImon ground,

“He helped our communica-
tion,” Torres sabd of Williamson
“We are very happy that he was

of the project.”

When they finally found inves-
tigative harmony, they knew
they were onto something big.
Mature (the fiﬂdlngs appear in the
Mov. 5 issue) and other presti-
gious national journals agreed.

‘Revolutionary ideas’

Back in 1994, Frum began
noticing flaws in the logic that led
sclentists to conclude more than
a century ago that birds were blue
for the same reason the sky s blue,

That process, commonly called
‘Rar]eigh scattering” for the
British physicist John William
Rayleigh, in essence asserts that
all particles of light pass llhmlulgh

Rick Prum, right, KUl associate professor and curator at the Natural History Museum
mt'rrx bird from the KU collections, Pruem and Rodolio Tormes, associate professor
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ays a plum-throated
in math at KL, left, have

complated research on the pnyscal mechanics of the color of blue as it appears in birds such as this rare

cotinga, captured in 1929 in Eosador,

Bt bird feathers are so purely
blue = without ultra-violet light
cluttering the color — that they
couldn’t be produced in the same
way. 50 why had no one ques-
tiomed it arg?

Someane had.

More than 20 years ago Jan
Dok, a reseancher at the Univer-
sitv of Copenhagen, published
papers in obscure jourmals that
passed under the radar of the sci-
entific establishment,

“He had some real revolution-
ary ideas, but most people missed
them,” Prurm said,

This time around, Dyck
climbed on board with Prum.

Only there was a problem,

If this color was being pro-
duced by a highly complex sys-
tem, it would reguire a fresh
approach.

Enter Fourler analysis. Dhevel-
oped by a French mathematician,
Fourier is baslcally a mathemati-
cal prism, deconstructing signals
into individual waves, Fruim
stumbled upon it while reading
research about the fransparency
af the cormed,

“I started with a real genuine
belief or a real gut feeling that this
method would work,™ Prum said,
"MJ,' first job was to convince
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After exhaustive analysls, they
realized that there was order in
the chaos of the feathers.

“It's mot arbdtrary,” Torres said.
"It's nat like a crystal but there is
seame order, That was responsible
for the color."”

Linlike the colors in this news-
paper, which are produced by
chemicals called pigments, the
blue that appears in the sky and
in a blue bird are structural cobors,
produced by the visible Interac-
tion of light with matural struc-
tures,

But while the sky scatters light
particles at the blue end of the
spectrum, bird feathers, as well as
oil slicks, appear blue because of
the filtering of light through an
arrangement of spaces.

Prum likened the feather to
Swiss cheese, The cheese |5 ker-
atin, a protein found in finger-
nails and hair. The rest Is air, and
the holes are arranged in such
meticulous order only one color
CAN S5CApE.

For its study, the group settled
on the plum-throated cotinga,
found in the Amazon rainforest,

"It incredibly blue,” Prum
said, 5o rarely seen Is the cotinga
that KU specimen was bagped
back in 1929 in Ecuador.
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duction of color helps sclentists
get a better handle on the
couriship of birds — the "hey-
what's=your-sign " activities that
[ead to mating and reproduction
and the very mysteries addressed
by [Darwin owver & century ago.

*It’s a fundamental question of
how this basic evolutionary
process works,” Frum said.
“These birds are aesthetically
beautiful, but they evolved by
female preferenoes.”

Without Fourier analysis, the
patterns of the holes that affect
those preferences could not have
been determined, The hardest
Egrt, Torres said, was crossing the

undary between disciplines.

“I think it's the way science will
go from now on,” he said.

Only one question remains. 15
this why the Jayhawk 1s Blue?

"It very likely,” Prum sabd. "I
it exiskedd.”
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