
The Perils of

Increased Aquaculture

IN A RECENT OPINION PIECE DISTRIBUTED TO

U.S. newspapers, Conrad Lautenbacher,
the Administrator of the National Oceanic
and Atmospheric Administration (NOAA)
argued in favor of the National Offshore
Aquaculture Act of 2005 (“A boost for
aquaculture?”, Random Samples, 17 June,
p. 1738). This Act would give NOAA
responsibility for permitting offshore
aquaculture operations up to 200 miles
from shore in U.S. waters. 

The arguments in favor of promoting
expanded aquaculture include meeting
market demand for seafood and decreasing
the seafood “trade deficit.” Aquaculture’s
potential for solving these problems is
debatable, and many concerns must still be
addressed and acknowledged openly.

The U.S. Commission on Ocean Policy
report (1) recommended that NOAA serve as
the lead agency for permitting an expanded
aquaculture program. Although this
makes sense, the agency should not
overemphasize the potential benefits
and downplay the potential hazards,
which include serious environmental
consequences such as pollution from
aquaculture waste, potential marine
mammal entanglements, escapement
of aquaculture species into the wild,
and spread of disease. Furthermore,
if we culture carnivorous species that
rely on fish meal as a food source,
this could have the unintended conse-
quence of increasing fishing pressure
on fish meal species.

NOAA should not lose sight of the
other aquaculture recommendations
of the Commission. One of the most
important of these is coordination
with the United Nations Food and Agriculture
Organization (FAO) “to encourage and facili-
tate worldwide adherence to the aquaculture
provisions of the Code of Conduct for
Responsible Fisheries.” Importing food raised
through aquaculture from other countries that
sacrifice their environments does little to
enhance marine ecosystems worldwide. 

What is most worrisome is what is not
being discussed. Many of the important
recommendations of the U.S. Commission
on Ocean Policy may face the worst fate of
all—being ignored. 
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Notes and Double

Knocks from Arkansas

IN THE SEARCH FOR IVORY-BILLED WOOD-
peckers (Campephilus principalis) in the Big
Woods region of eastern Arkansas [“Ivory-
billed woodpecker (Campephilus principalis)
persists in continental North
America,” Reports, 3 June,
p. 1460], our unattended dig-
ital autonomous recording
units (ARUs) recorded over
17,000 hours of ambient
sound at 153 sites between 18
December 2004 and 31 May
2005. Review and analysis of
these recordings are ongoing,
and a full account will be
published when analyses are

complete. Here we briefly describe examples
of the possible nasal “kent” notes and “double-
knock” display drums mentioned in our
Report and provide them as supporting online
material (SOM) (1).

On four different mornings in January
2005, a single ARU in the White River
National Wildlife Refuge (NWR) recorded
a sequence of kent-like vocalizations. The
four sequences, which lasted 8 to 41 s and
contained between 11 and 26 notes, are
extremely similar; the recording of 29
January (audio S2) is typical of them. In the
same area, experienced observers have
heard blue jays (Cyanocitta cristata) pro-
duce atypical notes resembling these ARU
recordings. Quantitative comparisons of

these kent-like sounds with sounds of
known ivory-bills (SOM text; audio S1),
white-breasted nuthatch (Sitta carolinen-
sis), and the most kent-like notes of blue jay
in the collection of the Cornell Laboratory
of Ornithology’s Macaulay Library indicate
that the notes recorded by the ARU are most
similar to those of ivory-bills.

Sounds that are strikingly similar to the
double knocks of other Campephilus wood-
peckers (SOM text; audio S3) were
recorded by ARUs in several areas of the
White River and Cache River NWRs. One
recording (audio S4), made 1.3 km from the
site of the kent-like notes discussed above
at 0645 local time on 24 January, includes a
low-amplitude, apparently distant double
knock followed 3.5 s later by a higher-
amplitude, apparently closer double knock.
Although the sequence and cadence of this
recording match an exchange between two
individuals of a Campephilus woodpecker,
the relative amplitude of the separate
strikes in each double knock is atypical
(SOM text).

Additional descriptions and discussion of
our acoustic data are available at
www.birds.cornell.edu/ivory/field/listening.
Further acoustic monitoring and field obser-
vation (including intensive efforts to record a
large sample of the vocal repertoire of local
blue jays) are planned for the areas where
these recordings were made.
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Nature Makes a

Difference in the City

THE EDITORIAL “NATURE IN THE METROPOLIS”
by P. Crane and A. Kinzig (27 May, p. 1225)
called attention to the importance of nature
in the modern metropolis and to the role of
green cities in developing sustainable urban
environments; in this context, São Paulo was
mentioned. With a population of almost 21
million, São Paulo’s metropolitan area
includes relatively large fragments of
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A painting of the ivory-billed woodpecker and the
device used to record its calls.
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Atlantic rain forest (1). These fragments are
important in controlling water pollution and
eutrophication of the water supply reservoirs
serving the area. Forests and peri-urban area
wetlands around the reservoirs remove phos-
phorus and nitrogen, thus contributing to
diminishing water treatment costs. These and
other natural ecosystems are indispensable in
maintaining water quality within acceptable
levels in the metropolitan region. In addition,
as demonstrated by air pollution studies (2),
these features collectively form a multifaceted
filter, which contributes to regional air quality.
Therefore, the conservation and, hopefully,
eventual expansion of this biosphere reserve
with its associated natural ecosystems, are
crucial in preserving the quality of life in
metropolitan São Paulo. 
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Einstein’s

Interoffice Memo?

THE FOLLOWING IS REPUTED TO HAVE BEEN

found in the files of the Swiss Patent Office.

21 September 1904
TO: Patent Office Headquarters
FROM: Albert Einstein
SUBJECT: Commercial Prospects for My
Research
I am responding to your request for more
information concerning my proposed
research for the coming year. In particular,
you asked me to describe the prospects for
the economic development of Switzerland
that will arise from my current work. You
have also asked me to explain my work and
its commercial prospects in terms that are
understandable to the typical Swiss voter.

I am working on three related topics:
Brownian motion, the theory of relativity,
and the photoelectric effect. Although the

work on all three is far from complete, I
believe that it is not too soon to see great
commercial prospects for Switzerland in at
least two of these projects.

Brownian motion is the movement of
small particles that float in a liquid. No one
is quite sure why these little fellows jump
around so much, but previous research con-
firms that their motions are random. My
research is based on the idea that liquids are
composed of tiny little pieces of matter, so
small that they cannot be seen by the most
powerful microscope, and that these little
beggars are always jumping around.
Occasionally, they bump into the specks
floating in the liquid, causing the specks to
jump, too.

The commercial prospects here depend on
finding a way to control and make use of the
jumping specks. If my research is successful,
we may be able to create new types of liquids
and specks that cause specks to jump around
more frequently and in entertaining ways. If
so, bartenders will be able to sell beer and
schnapps with colorful bouncing specks.
Maybe we can find ways to get the specks to
sparkle or explode when they are bumped, in
ways that are not damaging to the intestinal
track of the consumer. If I am allowed to
patent a device that implements this idea, I
commit to licensing it only to Swiss brewers
and distillers, so that Switzerland can domi-
nate the world market in these products.

The theory of relativity is an attempt to
integrate time, distance, matter, and energy
into a unif ied theory of everything. My
progress here is slow, and so I have decided to
leave out gravity for this version. I am now
concentrating on the implications of the fact
that light, unlike other forms of energy, trav-
els at the same speed in all mediums, even a
vacuum. This seems to imply that if several
people see the same light, it will travel in rela-
tion to each one at the same speed, even if
they are moving in relation to each other.

The commercial prospects of this work
are enormous. If I can prove one or two
more conjectures, the implication will be
that it is possible to grow younger if we just
travel fast enough. The implications for the
Swiss travel industry are staggering. If I can
use this theory to build a device for travel-
ing to youthfulness, I will patent it in
Switzerland and grant licenses only to
Swiss travel agencies to offer such excur-
sions to the public.

The photoelectric effect refers to the fact
that under some conditions, one can gener-
ate electricity by shining light on matter.
My research pursues some implications of
my conjecture that energy, too, is comprised
of little tiny things and that these explain
how light is transformed into electricity. 

I have thought long and hard about the
commercial implications of this project,
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but, sadly, I have not been able to see any.
Electricity is useful for lights and trolleys,
but its commercial potential does not seem
particularly great. Moreover, Edison and
Westinghouse have been successfully pur-
suing other means of producing it rather
than shining lights on certain materials. My
initial thought was that one could manufac-
ture an electric light that would shine on
your newspaper as you walked down the
street, but I now realize that for this to work
it would have to be light out anyway.
Perhaps I should abandon this project in
favor of the others because its commercial
prospects are so dim.

ROGER NOLL

Department of Economics, Stanford University,

Stanford, CA 94305, USA.

Aggressive, or Just

Looking for a Good Mate?

IN HER ARTICLE “STRONG PERSONALITIES CAN

pose problems in the mating game” (News
Focus, 29 July, p. 694), E. Pennisi discusses
whether aggressiveness, which helps indi-
viduals survive, can also impair reproductive
success. Extremely aggressive female fish-
ing spiders are mentioned as an example. 

Fishing spiders are closely related to
lycosid spiders. Lycosid individuals are
active hunters, and the females are bigger
and more aggressive than males. 

Schizocosa malitiosa is a common
Uruguayan lycosid. In this species the male
performs a conspicuous display (1), then
struggles with the female, their front legs in
contact. Mount takes place only if the male
is allowed to climb on top of the female.
Males that fail are actively chased away and
occasionally cannibalized. 

Recent work on S. malitiosa, where vir-
gin females were exposed to males (2),
shows that the most aggressive females,
which rejected and attacked three or four
males consecutively until finally accepting
one, hatching a higher number of spider-
lings than “docile” females, which suc-
cumbed to their first partner. 

Are the females showing uncontrol-
lable aggressiveness or instead estimating
their partners’ condition? The benefits of
boldness in hunting and defending territo-
ries could be of use in mate selection, with
well-nourished females being more
choosy, selecting males that can probably
transmit the “good-persuader” condition
to progeny. 

ANITA D.AISENBERG
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CORRECTIONS AND CLARIFICATIONS

Random Samples:“Bombs away… and back”(5 Aug.,
p. 872). Because of a reporting error, the story incor-
rectly identified John Rhoades of Bradbury Science
Museum in Los Alamos, NM as John Wheaton.

News Focus: “Looted tablets pose scholar’s
dilemma” by A. Lawler (5 Aug., p. 869). The number
of scholars who signed a resolution against working
on possibly looted tablets was incorrectly stated.
Forty-six scholars signed the document just after
the meeting and an additional 26 have since signed
on.The total attendance at the meeting was 130.

News Focus: “Preventing Alzheimer’s: a lifelong
commitment?” by J. Marx (5 Aug., p. 864). Francine
Grodstein’s name was misspelled in the article.

Editors’ Choice: “Who’s the most proficient of
all?” (5 Aug., p. 852). The enzyme that achieves the
greatest rate enhancement, without the aid of
cofactors or metals, is orotidine 5′-monophos-
phate decarboxylase, and not ornithine 5 ′-
monophosphate decarboxylase. The citation
should read “J. Am. Chem. Soc. 126, 6932 (2004);
10.1021/ja0525399 (2005).”
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TECHNICAL COMMENT ABSTRACTS

COMMENT ON “Independent
Origins of Middle Ear Bones in
Monotremes and Therians” (I)

Gabe S. Bever,Timothy Rowe, Eric G. Ekdale,
Thomas E. Macrini, Matthew W. Colbert,Amy
M. Balanoff

At least three hypotheses regarding the evolution
of the mammalian ear can be formulated based on
the information provided by Rich et al. (Reports, 11
Feb. 2005, p. 910). Only one of these hypotheses,
which requires a single species to be polymorphic
for the mammalian ear and is based on an assumed
systematic affinity, supports an independent origin.
Full text at
www.sciencemag.org/cgi/content/full/309/5740/1492a

COMMENT ON “Independent
Origins of Middle Ear Bones in
Monotremes and Therians” (II)

G.W. Rougier,A. M. Forasiepi,A. G. Martinelli

Based on a new fossil specimen of the Early
Cretaceous monotreme Teinolophos trusleri, Rich
et al. (Reports, 11 Feb. 2005, p. 910) argued that
middle ear bones formed independently in
monotreme and therian mammalian lineages. We
contend that known specimens of Teinolophos pro-
vide insufficient evidence to overturn the compara-
tive, embryological, and paleontological evidence
that support their homology.
Full text at
www.sciencemag.org/cgi/content/full/309/5740/1492b

RESPONSE TO COMMENTS ON

“Independent Origins of Middle
Ear Bones in Monotremes and
Therians”

T. H. Rich, J.A. Hopson,A. M. Musser,T. F.
Flannery, P.Vickers-Rich

Derived molar resemblances demonstrate that T.
trusleri is a monotreme. All Teinolophos jaws,
including holotype, possess a mandibular trough,
which in basal mammaliaforms contains postden-
tary bones homologous to mammalian ear bones.
Teinolophos shows features expected in transi-
tional forms losing contact of ear bones with the
mandible and phylogenetic evidence supports
independent freeing of the ear bones from the jaw
in monotremes and therian mammals.
Full text at
www.sciencemag.org/cgi/content/full/309/5740/1492c
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Letters to the Editor
Letters (~300 words) discuss material published
in Science in the previous 6 months or issues of
general interest. They can be submitted
through the Web (www.submit2science.org) or
by regular mail (1200 New York Ave., NW,
Washington, DC 20005, USA). Letters are not
acknowledged upon receipt, nor are authors
generally consulted before publication.
Whether published in full or in part, letters are
subject to editing for clarity and space.
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