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is essential that it be addressed using the
most intelligent and creative methods
available. In their Policy Forum “Sustain-
ability science” (Science’s Compass, 27
Apr., p. 641), Robert W. Kates and co-au-
thors seem to suggest applying natural sys-
tems methodology—that is, an observa-
tional approach—to human systems. In-
deed, studying nature allows us to capture
the problem of sustainability, but it gives
us no insight into the solution. We suggest
complementing the observational ap-
proach with a more active, solution-driven
approach.

A conceptualization of the solution-
driven approach is embodied in the field
of industrial ecology (IE), which has been
defined as the “science of sustainability”
(). The systems approaches of IE help in
understanding and minimizing the burdens
imposed by society on nature through
methods such as material and energy flow
studies, dematerialization and decar-
bonization, life-cycle assessment, design
for the environment, product stewardship,
eco-industrial parks, Earth systems engi-
neering/management, product-oriented en-
vironmental policy, and eco-efficiency.
Some of the approaches are technical;
some involve policy. In concert with sus-
tainability science, IE also aims, as Kates
et al. say, to “understand the fundamental
character of interactions between nature
and society.”

Since its beginnings in the late 1980s,
the IE community has been interdisci-
plinary, including engineers, physicists,

“The systems approaches of
[industrial ecology] help in

understanding and minimizing

the burdens imposed by
society on nature... ”

ecologists, economists, sociologists, and
other scientists working in government,
academia, and industry. Two Gordon Con-
ferences, The Journal of Industrial Ecolo-
gy, and the recent formation of the Inter-
national Society for Industrial Ecology
have played a major role in crystallizing
the “science of sustainability.” We can all
benefit from the synergism of many
minds. In the spirit of cooperation, we in-
vite the nascent sustainability science
community into a dialog with our commu-
nity. We see the two groups as proposing
complementary and, in some cases, simi-
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lar pathways toward a scientific approach
to sustainability.
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Separate Identity,
Separate Career

WE WERE HONORED BY THE NEWS FOCUS
article on our careers in physics and astro-
physics (“Twin stars of astrophysics make
room for two” by M. Sincell, 10 Aug., p.
1040). The article itself illustrates some of
the challenges we have faced as identical
twins attempting to forge separate profes-
sional identities and overcome the distrac-
tion that our special relationship creates
for others.

Not only were our identities reversed
in the caption of the photograph that ac-
companied the article, but space was de-
voted to describing several twin incidents
at the cost of barely mentioning the indi-
vidual scientific contributions of one of us
(FKL). We would like to mention a few
highlights for the record.

In early 1972, FKL proposed that the
recently discovered x-ray pulsars are ac-
creting magnetic neutron stars. With his

Illinois colleagues and students, he
developed the theory of such stars.
With his student Pranab Ghosh, he
also developed the standard theory of
disk accretion by spinning magnetic
stars. FKL not only played an impor-
tant role in the conception, develop-
ment, and operation of NASA’s Rossi
X-Ray Timing Explorer mission, but
also, with his students, developed a

theory of the kilohertz brightness os--

cillations of neutron stars and black

holes that were discovered with the

Rossi Explorer. He and his students
have shown that these oscillations can be
used to determine how matter and radia-
tion move in the strong gravitational
fields near neutron stars and black holes
and to constrain the properties of the ul-
tradense matter in neutron stars.

FREDERICK K. LAMB,"™* DON Q. LAMB?

University of Illinois at Urbana-Champaign, De-
partments of Physics and Astronomy and Center
for Theoretical Astrophysics, Urbana, IL 61801,
USA. 2University of Chicago, Department of As-
tronomy and Astrophysics, Chicago, IL 60637, USA
*To whom correspondence should be addressed.
E-mail: f-lamb@uiuc.edu

The State of
Coral Reef Science

IN THEIR REPORT "REGIONAL-SCALE ASSEM-
bly rules and biodiversity of coral reefs” (25
May, p. 1532), David R. Bellwood and Terry
P. Hughes make several statements that war-
rant rebuttal. First, they say that “our under-
standing of regional-scale patters of biodiver-
sity on coral reefs...has changed little since
the seminal work of Stehli and Wells...” This
comment disregards a 30-year-long research
program conducted by the Australian Institute
of Marine Science (AIMS), which effectively
follows on from where Stehli and Wells
(1971) left off (Z). Second, the authors say that
“the processes that shape [biodiversity gradi-
ent] patterns [on coral reefs] remain elusive,”
yet the geological background and the role of
ocean currents in dispersion, genetic connec-
tivity, temperature, and habitat variation have
all been well addressed in more than 100 pub-
lications. And third, Bellwood and Hughes
suggest that their work is the “first” to quanti-
fy the “biogeographic variation in species
composition. . .along biodiversity gradients.” I
spent 20 years doing precisely that for corals.
Since the late 19th century, fish and
coral data have led the marine contribution
to biogeographic and evolutionary debate.
Now, at least 90% of species likely to be
encountered on any reef have been de-
scribed and their distribution ranges
recorded. This information is available in
Geographic Information Systems (GIS)
databases, which permit the sorts of so-
phisticated analyses that support terrestrial
biogeography. Of the 31 references in Bell-
wood and Hughes’ report, 23 were pub-
lished in the 1980s or earlier, and all (in-
cluding those of the present author) have
been superseded, both taxonomically and
biogeographically. The major marine con-
servation organizations, working with GIS
databases (of reefs, corals, fish, and mol-
luscs), are going to considerable lengths to
preserve both credibility and accuracy (2),
but Bellwood and Hughes appear to have
drawn little upon these extensive resources.
J.E.N.VERON
Chief Scientist, Australian Institute of Marine Sci-
ence, PMB 3, Townsville, MC 4810, Australia. E-
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Response

IN OUR REPORT, WE RECOGNIZED THE
contribution that Veron has made to coral
taxonomy. However, we stand by our con-
clusion that quantitative coral reef bio-
geography is still in its infancy.
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CORRECTIONS AND CLARIFICATIONS

NEWS OF THE WEEK: “Court rebukes Hopkins
for lead paint study” by J. Kaiser (31 Aug., p.
1567). The article erroneously states that a law-
suit claims that the Johns Hopkins—affiliated
Kennedy Krieger Institute withheld blood lead
test results from a child’s mother for 9 months.
In fact, the allegation involves results from
some tests of lead levels in dust samples from
the family’s home, not blood lead levels. Test re-
sults showing the child had a blood lead level of
32 micrograms per deciliter (described in the
fifth paragraph) were mailed to the mother in a
letter dated 2 weeks after the child’s blood was
drawn. The result was also reported to the fami-
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ly verbally the same day as the test, according to
the Kennedy Krieger Institute.

NEWS Focus: “Rethinking a vaccine’s risk”
by J. Cohen (31 Aug., p. 1576). The last sen-
tence of the 13th paragraph is missing a cru-
cial “not.” It should have read: “When a popu-
lation is analyzed for a year’s time, the tempo-
ral link between the vaccine and intussuscep-
tion does not increase the total number of in-
tussusception cases.” In paragraph 9, “Chang
and his colleagues™ should have been “Chang
and her colleagues.” The article also should
have clarified that Albert Kapikian thinks that
intussusception might be “temporally linked
to” (not “caused by,” as reported) other ro-
tavirus vaccines in the pipeline, and thus they
might have trouble making it to market.

NETWATCH: Two items contained Web ad-
dresses that were difficult to read because they
were printed in red type on a blue background.
For “Field trip to a glacier” (17 Aug., p. 1227),
the URL is http://tvll.geo.uc.edu/ice/image/
imageref.html. For “Shark school” (24 Aug., p.
1407), the URL is www.flmnh.ufl.edu/
fish/Sharks/sharks.htm

REVIEW: “DNA methylation and epigenetic
inheritance in plants and filamentous fungi”

by R. A. Martienssen and V. Colot (10 Aug.,
p- 1070). Two references on p. 1072 were in-
correct. In the first sentence of paragraph 2,
the reference should have been (54), not
(56). In the penultimate sentence of para-
graph 3, the reference should have been (37,
41, 60), not (43). Also, in the penultimate
sentence of paragraph 8, the phrase “methy-
lated by transcriptions” should have read
“methylated by transcription.”

REPORTS: “The recent increase in Atlantic
hurricane activity: Causes and implications”
by S. B. Goldenberg et al. (20 Jul., p. 474).
The date of publication for note 6 is 1997, not
1977 as listed. And in note 55, the third author
of the paper, P. J. Trimble, was omitted.

REPORTS: “An RNA ligase essential for RNA
editing and survival of the bloodstream form
of Trypanosoma brucei” by A. Schnaufer et
al. (16 Mar., p. 2159). The list of authors
should have included Elizabeth Wirtz. The
correct list, in order, is as follows: Achim
Schnaufer, Aswini K. Panigrahi, Brian Pan-
icucci, Pobert P. Igo Jr., Elizabeth Wirtz,
Reza Salavati, Kenneth Stuart. Wirtz’s affili-
ation for this report was Laboratory of
Molecular Parasitology, Rockefeller Univer-
sity, New York, NY 10021, USA.
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