farms are sited and interconnected in an
organized way.

Terry Goldman suggests that large-
scale wind farming will cause signi-
ficant bird loss. Statistics suggest
otherwise. According to the Bird Con-
servancy, the 15000 existing US wind
turbines kill 10 000 to 40 000 birds per
year, which compares with 50 million
US bird deaths per year due to trans-
mission towers and 200 million world-
wide due to avian flu in 2005. Extrapo-
lating to 5 million 5-MW turbines
needed to satisfy all electric power and
energy needs worldwide gives 3 mil-
lion to 13 million bird deaths per year,
much less than transmission towers in
the US alone.

With respect to wind speeds, 5 mil-
lion turbines must have a much smaller
effect than the hundreds of millions of
buildings that also slow down winds.
Whereas turbines will slightly slow hor-
izontal winds, they will increase vertical
turbulence, enhancing convection, cloud
formation, and rainfall and reducing
pollution in areas where high pressure
traps pollution near Earth’s surface.

Cristina Archer
(lozej@stanford.edu)
Mark Z. Jacobson
(jacobson@stanford.edu)
Stanford University
Stanford, California

Battling the
butterfly effect

In 2005, we all witnessed, via the inter-
national media, the devastation that
hurricanes caused in property damage
and loss of life. Katrina alone almost de-
stroyed New Orleans and flooded other
portions of the US Gulf Coast; other
hurricanes ravaged parts of Mexico and
the Caribbean.

Scientists the world over are aware
of the butterfly effect: A butterfly flaps
its wings in some part of the world and
starts a chain of nonlinear effects that
can result in a hurricane striking any-
where on the planet.

That butterfly must be found and
stopped!

On the one hand, that butterfly may
be unaware of the grave consequences
of its actions; still, measures must be
taken to ensure that it ceases its wing
fluttering, or at least modifies it to avoid
exciting particularly large wind modes.
The butterfly should be held liable for
the harm done and should probably
pay punitive damages as well.

On the other hand, it is possible that
the butterfly in question may be acting
with evil intent; in that case the full
weight of the law should be brought to
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bear. The butterfly should be incarcer-
ated, have its wings forcibly restrained,
and work out its punishment through
forced labor.

But wait. What if the 2005 hurricanes
were caused not by a single butterfly
but by several? A careful study of the
characteristics of each storm may dis-
close a different modus operandi or
wing-print set for each. If a group of
butterflies is indeed involved, then we
may be looking at a case of outright ter-
rorism; possible links to Al Qaeda and
other terrorist organizations should be
explored. Visions of Lepidoptera terror-
ist training camps spring suddenly to
mind. Specially trained agents (who are
surely also trained to appear as harm-
less as possible, and so blend in with
your common garden-variety butter-
flies) can inflict terrible harm, so itis im-
perative that such camps be located and
ruthlessly destroyed.

Since rock has a much higher density
than air, it is debatable whether a single
butterfly could also cause a large earth-
quake. However, the possibility cannot
be dismissed that a particularly robust
butterfly or a well-coordinated butter-
fly cell, trained to take advantage of in
situ tectonic stress, could do it. The
magnitude-9.2 earthquake that caused
a tsunami and terrible damage in
Southeast Asia might have been a
heretofore unsuspected instance of the
butterfly effect. Current seismic hazard
estimates will have to be recalculated to
account for butterfly activity.

This is a call for international police
and intelligence agencies, and school-
children with nets, to immediately
launch a cooperative effort to locate the
butterfly or butterflies responsible for re-
cent natural disasters. This task will not
be easy, since the propagating mode of
the butterfly effect is essentially random;
but it may be facilitated if all responsible
citizens (especially physicists, who are
trained to be particularly observant)
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help by reporting any suspicious-
looking butterflies they come across.
What can be done beyond the imme-
diate future? Government bans on non-
linearity might help reduce the inciden-
tal butterfly effect, but it would prove
useless against rogue butterfly activities.
The answer is this: Since the butterfly ef-
fect is a physical one, all members of the
physics community should apply their
knowledge and skills to devising ways
to counteract the effect or, better yet,
rechannel its energy into power produc-
tion for peaceful uses.
Physicists of the world, unite against
the butterfly effect!
F. Alex Nava
(fnava@cicese.mx)
Ensenada Center for Scientific Investigation
and Higher Education
Ensenada, Mexico

Nontrivial pursuit
of straight talk

Matt Landreman’s Opinion piece
(PHYSICS TODAY, March 2005, page 52)
and the letters responding to it (Septem-
ber 2005, page 13) bring to mind the
comment made in the 1830s by
Nathaniel Bowditch, in regard to his
translation of Laplace’s Celestial Mechan-
ics: “Whenever I meet in La Place with
the words “thus it plainly appears,” I am
sure that hours, and perhaps days, of
hard study will alone enable me to dis-
cover HOW it plainly appears.” Fortu-
nately, Bowditch’s footnotes to his trans-
lation preserve for posterity his many
discoveries of “how it plainly appears.”
Lloyd Kannenberg
(lloyd_kannenberg@uml.edu)

University of Massachusetts Lowell

For the most part, the letters in re-
sponse to Matt Landreman’s Opinion
piece were appreciative of it, as am L
But then the political-correctness carp-
ing about wording began.

After awhile, I have just had enough
of all the present-day quibbling about
political correctness. When I was in
graduate school, at two different uni-
versities, I had a number of instructors
and professors whom I personally felt
were a bit rude, but I found absolutely
no correlation between that and the
amount I learned from them about
physics. As a result, my tolerance was
more than amply repaid, and I'm sure
that in a lot of cases, I was the recipient
of their tolerance as well. Polite toler-
ance is the lubricant of social interac-
tion, so I'd like to see more of it, not less.

Ray Rosich
(rkjlrosich@qwest.net)
Littleton, Colorado B
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