
Three Gorges Project:

Chance and Challenge

THE THREE GORGES DAM (TGD) ACROSS THE

Yangtze River is the world’s largest hydro-
electric dam (1). Construction of the TGD
will form many different sizes of islands,
providing a golden opportunity for exploring
the ways in which island ecosystems are
regulated (1).

However, the construction will also pose
great challenges to the ecosystem of the
Three Gorges Reservoir Area (TGRA). It
will affect the livelihood of at least 20
million people above the dam and another
300 million downstream (2), and it will frag-
ment large, continuous habitats into smaller
patches through dam-related activities such
as construction of new cities, counties, town-
ships, and roads (see figure). These activities
will alter the diversity and composition of
biota (3, 4), change ecological processes like
nutrient and water cycling (5), and ulti-
mately pose a great threat to the ecological
safety of both the TGRA and the vast regions
of middle and lower reaches of the Yangtze
River (6). Furthermore, information on the
expected impacts of ecosystem fragmenta-
tion in the TGRA is lacking; it is thus urgent

to carry out empirical studies about this frag-
mentation. The following measures are
proposed for the TGRA, but may also have
important implications for many other parts
of the world.

1) On-the-spot monitoring stations that
evaluate the impact of ecosystem fragmen-
tation are urgently needed. The TGRA will
alter natural hierarchies of system organi-
zation, and little is known about this
process. Although 22 on-the-spot stations
have been established for research and
monitoring purposes in the TGRA, only a
few offer programs to study ecosystem
fragmentation. 

2) A landscape-based approach is re-
quired to plan, implement, and evaluate the
phases of the TGD project development.
This approach would take into account
interactions and interdependencies of phys-
ical, chemical, and biological, as well as
social and economic aspects of the TGRA.
Adopting a landscape-based approach
means identifying these interrelationships,
predicting the impact of any proposed
action, and evaluating the consequences
before making any decisions (7). 

3) It is crucial to set aside more areas of
land in the TGRA as protected parks and
natural reserves. These reserves will provide
natural colonists for the regeneration of
degraded ecosystems. It is also necessary to
connect isolated patches with corridors to
other areas in the TGRA to help increase the
exchange of individuals between habitat
patches, promote genetic exchange, and
reduce population fluctuations (8). By the
end of 2003, the natural reserves covered

about 6.9% of the TGRA’s area, and the
natural reserves in China covered about
15% of the national area during the same
period (9). The ecosystem of TGRA is so
diverse that one of the three richest flora
centers in China is located in it (5). So the
current natural reserve coverage is too small
to ensure survival of some species and to
sustain ecosystem functions. To protect its
biodiversity, natural reserves should cover at
least 15% of the TGRA’s area.

Interdisciplinary research across national
boundaries is needed to answer complex
questions regarding habitat fragmentation in
the TGRA.
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The Ethics of Public

Health Surveillance

IN THEIR POLICY FORUM “ETHICS AND THE

conduct of public health surveillance” (30
Jan., p. 631), A. L. Fairchild and R. Bayer
imply that there is a lack of ethical oversight
of public health surveillance. Their implica-
tion comes from the notion that because
public health surveillance is not human
subject research (a view they challenge), it
is not subject to institutional review board
(IRB) review under the Common Rule. To
remedy this perceived ethical vacuum, they
call for national reform to include “some
form of explicit, systematic review” for
surveillance practices through ethical
bodies outside of public health. 

Public health surveillance consists of two
major categories: (i) disease reporting to a
public health authority as required by law and
without patient consent, and (ii) disease
registries and records maintained with patient
consent. The need for routine, ongoing, and
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accurate collection of personally identifiable
health information without patient consent for
public health surveillance purposes is indis-
putable. Public health surveillance enables
rapid responses to emerging infections and
bioterrorism or other public health threats.

Furthermore, the authority of govern-
mental public health agencies to collect
such data is found in the laws of every state
and has been affirmed by the U.S. Supreme
Court (1). Disease reporting requirements
are determined through democratic law-
making processes at each level of govern-
ment. Unlike human subject research,
reporting requirements are subject to public
review, legislative oversight, and judicial
review when challenged in court. 

Although there will always be tension in
the balance between personal autonomy and
protection of the common good, Fairchild
and Bayer fail to substantiate the need for
major reform. They misperceive the nature
of existing ethical oversight for public health
practices such as surveillance. Public health
agencies have long adhered to ethical princi-
ples in conducting surveillance activities.
Epidemiologists and others involved in
public health surveillance understand the
sensitivity of the data they collect; they
respect the confidentiality of the data, and
they use the data for the public health
purposes intended, in accordance with rele-
vant statutes and regulations. The current
system of legal and ethical oversight in the
United States for public health practices is
robust and open, although very different than
that of research via the Common Rule (2).

It is also important to correct an inaccu-
rate summary of the Alaska case study cited
by the authors. The State of Alaska did not
develop an early diagnostic test for trichi-
nosis, nor did it first identify an animal
species or new subspecies. The point of the
example was that routine public health prac-
tice can unexpectedly lead to new informa-
tion from secondary use of public health data.
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it takes 
both sides of

the brain.

When the left brain collaborates with
the right brain, science merges with
art to enhance communication and
understanding of research results—
illustrating concepts, depicting
phenomena, drawing conclusions.

The National Science Foundation and
Science, published by the American
Association for the Advancement of
Science, invite you to participate in
the annual Science and Engineering
Visualization Challenge.The competition
recognizes scientists, engineers, visu-
alization specialists, and artists for
producing or commissioning innova-
tive work in visual communications.

ENTRY DEADLINE:
May 31, 2004

AWARDS CATEGORIES:
Photos/Still Images, Illustrations,
Explanatory Graphics, Interactive
Media, Non-interactive media

COMPLETE INFORMATION:
www.nsf.gov/od/lpa/events/sevc
or www.sciencemag.org/prizes/

First, second, and third place awards in
each category will be published in the
September 24, 2004, issue of Science
and Science Online and displayed on
the NSF website.

CALL FOR ENTR IES

Science & Engineering
Visualization Challenge

Accept the challenge.

Show how you’ve mastered

the art of understanding.
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Response
WHILE WE APPRECIATE THE CONCERNS OF

those intimately involved in public health
surveillance, we think that Middaugh et al.
misstate the current set of dilemmas facing
surveillance personnel, misrepresent the
adequacy of the current legal protections,
and misconstrue the nature of our recom-
mendations. 

There is no question that at both the
federal and state levels, there is an on-
going, almost Alice-in-Wonderland–like
effort to distinguish between research and
practice. It is clear that no definition has
adequately clarified this distinction;
hence, some activities defined as research
at the federal level are defined as practice
at the state level. Indeed, even within
states, the same activity can, in one
instance, be defined as research requiring
IRB review and, in another instance, as
practice requiring no explicit review (1). If
the current system of protections is
adequate, how can we explain such diverse
determinations? Resolving the issue by
focusing on “intent” simply does not
suffice. 

We do not seek to undermine the central
importance of public health surveillance as
a bulwark against disease and as an essen-

tial tool in directing interventions to
protect the public. Nor do we seek to chal-
lenge the constitutional foundations of
state surveillance activities. But the exis-
tence of law must be distinguished from
what ethics might necessitate. It is one of
the functions of ethical discussion and
review to provide a standard against which
to judge current practice and legal require-
ments. This is all the more the case when
important issues of privacy and the collec-
tive good are at stake. As Gostin, Hodge
(one of the Letter authors), and Valdisseri
(a CDC official) note, “Current law and
policy often fail to reconcile individual
privacy interests with collective public
health interests in identifiable health
data… Laws often fail to narrowly define
who may have access to such data and
require persons to demonstrate why they
need access.” They conclude that, “extant
state laws concerning public health infor-
mation privacy are inconsistent, frag-
mented, and inadequate” (2).

We do not call for ethical review outside
of public health. What we underscored was
the importance of “explicit, systematic”
review. There is a long history of resistance
on the part of state officials to the creation
of federal standards, which are viewed as

an intrusion upon state prerogatives.
Nevertheless, we believe that there is a
need for broadly acknowledged ethical
norms to protect against the vagaries of
state activities, whatever the law might
permit. It might be useful to think of such
review within public health agencies as
serving the same function as the environ-
mental impact statements that many agen-
cies are currently required to issue. 

Finally, as to the claim that we inaccu-
rately conveyed information about trichi-
nosis surveillance in Alaska, it was the
state epidemiologist himself who explained
that “Periodic review of [surveillance]
information lead to the observation that an
excellent early diagnostic finding was an
elevated eosinophil blood count. A subse-
quent investigation documented that a food
source was an animal species not previ-
ously known to harbor trichinella, eventu-
ally leading to the identification of a new
subspecies of the organism” (1).

It is precisely because individuals are
compelled to participate in all surveillance
efforts in the name of the common good
that some form of ethical review is imper-
ative. Such review need not be precipitated
by a crisis, nor need it create one. 

AMY L. FAIRCHILD AND RONALD BAYER
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No Such Thing

as a Square Hectare

AS A LONG-TIME READER OF SCIENCE,AND AS

the chair of the committee responsible for
the primary American National Standard
on metric practice, I have long admired
AAAS for its unwavering support of the
metric system and for the quality of its
editing. In the 5 March issue, however,
there is a small lapse. In his article
describing the devastating earthquake in
Bam, Iran (News Focus, “Earthquake
allows rare glimpse into Bam’s past—and
future,” p. 1463), A. Lawler writes, “[T]he
several-square-hectare city was an impor-
tant trading center…” The hectare is a
measure of area (like the acre). It happens
to be equal to 10,000 meters squared, or

one hectometer squared, but nothing is
measured in square hectares.

BRUCE BARROW

Bethesda, MD, USA.

CORRECTIONS AND CLARIFICATIONS

RRaannddoomm  SSaammpplleess:: “Awards” (2 April, p. 45). The
name of William Mitsch, one of the two winners of
the 2004 Stockholm Water Prize, was misspelled.

PPeerrssppeeccttiivveess:: “Running a-fowl of the law” by N. C.
Heglund (2 Jan., p. 47).The fourth paragraph contains a
units error [ Joules (kg m)−1 instead of Joules (kg s)−1].
The two sentences in question should have read:
“Since the late 1970s, we have known that the mass-
specific cost of locomotion—the metabolic power
required to move 1 kg of body mass [in Joules (kg s)−1]
—generally increases with speed and decreases with
increasing body size (2). By the early 1980s, we knew
that the mass-specific mechanical power done to
move 1 kg [in Joules (kg s)−1] also increases with
speed even more rapidly than does the energy cost,
but it appears to be independent of size.”

RReeppoorrttss:: “Australopithecus garhi : a new species of
early hominid from Ethiopia” by B. Asfaw et al. (23
April 1999, p. 629). Note 16 was printed with
decimal points in the 95% confidence intervals (CIs),
but none should have been included. The values
should have been whole numbers in mm as follows:
BOU-VP-12/1 femur: 95% CI = ±28; BOU-VP-12/1
humerus: 95% CI = ±40;A.L. 288-1 radius regression

1: 95% CI = ±29; BOU-VP-12/1 radius: 95% CI =
±27; A.L. 288-1 radius regression 2: 95% CI = ±36.

TECHNICAL COMMENT ABSTRACTS

COMMENT ON “Metapopulation

Persistence with Age-Dependent

Disturbance or Succession”

Jonathan Dushoff

Hastings (Reports, 12 Sep. 2003, p. 1525) showed
that mean patch age gives the correct measure of
population lifetimes when studying persistence in
patchy ecosystems. This result is clarified by
observing that, due to symmetry, the mean patch
age in such a landscape is exactly equal to the
mean future patch lifetime.
Full text at

www.sciencemag.org/cgi/content/full/304/5671/684c

RESPONSE TO COMMENT ON

“Metapopulation Persistence with Age-

Dependent Disturbance or Succession”

Alan Hastings

The issues raised by Dushoff further amplify the
importance of patch age. Choosing sites for
conservation needs to be done with caution and
the addition of more details into metapopulation
models will likely provide valuable insights.
Full text at

www.sciencemag.org/cgi/content/full/304/5671/684d
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