argues strongly against neglecting platypus-

es, tuataras, and other less “charismatic” old

lineages. We are, in fact, being forced to

decide between preserving branches and

twigs on the tree of life. It is crucial that we
know the difference.

CAREY KRAJEWSKI

Department of Zoology,

Southern Illinois University,

Carbondale, IL 62901-6501

Extinction “Hot Spots™

Contrary to what Charles Mann asserts in
his article “Extinction: Are ecologists crying
wolf?” (Research News, 16 Aug., p. 736),
there is a good deal of specific documenta-
tion of the mass extinction impending. In
two recent articles (1), I have analyzed a
series of “hot spots,” these being areas that
() feature exceptional concentrations of
plant species with unusually high endemism
and (ii) face exceptional threat of habitat
destruction. Fourteen of these areas are in
tropical forests and include such localities as
eastern Madagascar, western Ecuador, west-
ern Amazonia, Atlantic-coast Brazil, north-
western Borneo, and parts of the Philip-
pines. Four other areas are Mediterranean-
type zones. A good many of these areas have
already lost 90% of their natural vegetation,
a few as much as 97%. The area-by-area
assessments are supported by several hun-
dred references.

The analysis shows that the 18 hot spots
contain 49,955 endemic plant species, or
20% of Earth’s known plant species, in 0.5
percent of Earth’s land surface. Plants are
well documented; we can be sure we have
identified and described all but a few thou-
sand species. The situation is far less clear
with respect to animal species, but accord-
ing to local inventories of better known
taxa (mammals and other vertebrates, but-
terflies, and certain other invertebrates), it
seems that each endemic plant species in
the areas listed is generally accompanied by
at least 20, and perhaps as many as 50,
endemic animal species. So in just these 18
hot spot areas, we face the prospect of an
extinction spasm to surpass anything that
has occurred since the late Cretaceous
crash.

Were the hot spots analysis to be extended
to other species-rich and acutely threatened
areas, such as localities in woodlands and
wetlands, the total of species facing immi-
nent elimination would be all the greater.

NORMAN MYERS

Upper Meadow, Old Road,
Headington, Oxford OX3 8SZ,
United Kingdom

15 NOVEMBER 1991

REFERENCES

1. N. Myers, Environmentalist 8, 187 (1988); 10, 243
(1990).

Toxic Waste Cleanup

In his editorial “Toxic chemicals and tox-
ic laws” (30 Aug., p. 949), Daniel E. Kosh-
land, Jr., cites a case where a program intend-
ed to help “minorities and the underprivi-
leged in Detroit” might have to be canceled
because of provisions of the Comprehensive
Environmental Response, Compensation,
and Liability Act (or Superfund). In fact, it is
hazardous waste, not Superfund itself, that
threatens the health of lower-income commu-
nities in the United States. Current pollut-
ers—including factories, landfills, and incin-
erators—are located primarily in lower-
income communities, as are most known
toxic contamination sites. The Superfund
statute’s “polluter-pays” principle is the only
hope these communities have that such health
dangers will be eliminated.

Koshland asserts that a significant frac-
tion of the money devoted to Superfund
should be dedicated to projects such as the
U.S. Environmental Protection Agency’s
voluntary “33-50” toxic waste reduction
program. Without the threat of Superfund
liability, manufacturers would have no in-
terest in such voluntary programs. Because
our laws and regulations governing hazard-
ous chemicals have so many exclusions,
exemptions, and outright loopholes, only
the Superfund statute’s threat—that pollut-
ers will have to clean up their own fias-
coes—provides an incentive for manufac-
turers to explore safer, less polluting
processes and to begin reducing their use
of toxic chamicals.

DoucLas W. WoLF

LiNDA E. GREER

National Resources Defense Council,

1350 New York Avenue, NW, Suite 300,
Washington, DC 20005

PCBs in the Environment

The editorial “Excessive fear of PCBs” by
Philip H. Abelson (26 July, p. 361) argues
that there is no justification for the regula-
tion of all polychlorinated biphenyls
(PCBs). He bases his argument on the re-
sults of experiments with a few highly
chlorinated compounds. A working group
of the International Agency for Research on
Cancer (IARC) evaluated in 1987 the carci-
nogenicity data on PCBs (1) and concluded
that there is sufficient evidence of carcinoge-

nicity in animals and limited evidence of
carcinogenicity in humans to say that PCBs
are probably carcinogenic to humans (2).

We believe that it would be most useful
to obtain sufficient experimental data to
allow an evaluation of the carcinogenic risk
of specific groups of PCBs: in the mean-
time, however, we think that a conservative
approach in regulating PCBs, like the one
chosen by the U.S. Environmental Protec-
tion Agency (EPA) and criticized by Abel-
son, is preferred. The experimental data on
less chlorinated (42%) PCBs are insuffi-
cient to exclude a carcinogenic effect. In
fact, Aroclor 1260 or similar formulations
(about 60% chlorine) have shown a clear
carcinogenic effect in rats in a number of
independent studies (3); 42% chlorine for-
mulations, on the other hand, have been
tested in rats only in the study quoted by
Abelson (4) and in a small, earlier study
(5), which suggested an increase in hepatic
nodular hyperplasia was found in an ear-
lier study (5). Moreover, less chlorinated
PCBs contain, at different concentrations,
many of the isomers present in mixtures
with higher chlorine content (6). PCB
formulations with low chlorine content,
such as Aroclor 1254 (about 54% chlo-
rine) contain hexachlorobiphenyls and
even heptachlorobiphenyls (6). A further
aspect of the concern about exposure to PCBs
derives from the almost unavoidable contami-
nation by polychlorinated dibenzofurans
(PCDFs), which are also potentially carcino-
genic to humans. All the commercial PCB
formulations that have been analyzed con-
tained PCDFs, including the 2,3,7,8-substitut-
ed ones (6).

Abelson simplifies the available epidemi-
ological data by stating that PCB exposure
“led to no known cases of cancer” in
humans. The epidemiological studies on
carcinogenicity of PCBs suffer from the
Kmitations encountered for many other
occupational exposures, namely lack of
large study populations, lack of specificity
of exposures, and presence of nonoccupa-
tional confounding factors. It is unclear
whether (if ever) definitive human data will
be available, but we believe it is reasonable
for regulatory agencies to take actions be-
fore conclusive evidence is reached.

PAoLO BOFFETTA

Unit of Analytical Epidemiology,
International Agency for Research on Cancer,
150, Cours Albert-Thotnas,

69372 Lyon Cedex 08, France

HARRI VAINIO

Unit of Carcinogen

Identification and Evaluation,

International Agency for Research on Cancer,
150, Cours Albert-Thomas,

69372 Lyon Cedex 08, France
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6. PCBs, PCDDs and PCDFs: PmnuonaudConuvqu

The statement by L. W. Robertson et al.
(Letters, 20 Sept., p. 1334), in response to
the editorial by Philip H. Abelson (“Exces-
sive fear of PCBs,” 26 July, p. 361) to the
effect that the more highly chlorinated con-
geners of polychlorinated biphenyls (PCBs)
remain in the environment is not necessarily
correct. Several groups have discovered that
anacrobic bacteria (1-5) and fungi (6) can

reductively dechlorinate even the most
heavily chlorinated PCB congeners. For ex-
ample, a Pseudomonas strain is able to de-
grade 2,4,5,2' 4’ 5'-hexachlorobiphenyl (4),
and PCB congeners containing up to five
chlorines are metabolized by Alcaligenes Y42
and Acinetobacter P6 (5). Most of the PCBs in
Aroclor 1242 are reductively dechlorinated
under anaerobic conditions (3), and the an-
aerobic dechlorination of Aroclor 1260 has
been observed by several groups (1). The
resulting less toxic, lightly chlorinated PCBs
are known targets for aerobic bacterial oxida-
tive biodegradation (1, 2), resulting in the
total breakdown of the biphenyl ring system.

This tandem biomechanism of anaerobic re-
ductive dechlorination of PCBs in aquatic sed-
iments followed by oxidative biodegradation in
aerobic environments, resulting ultimately in
the elimination of PCBs, has apparently existed
in the environment for years, but was only

.recently uncovered (1-6).

GORDON W. GRIBBLE
Department of Chemistry,
University of Hawaii at Manoa,
Honolulu, HI 96822
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Clarification: In the cover caption for the issuc of 6
Scpmbcr(p 1069),d|cnngmﬁanonﬁxdxcmgcof
mite Proctlaelaps regalis was
mactuzlbodysnzc(mal wasaboutSOOlm—
crometers).

Erratum: The Author Index for volume 253 (27SeE:
Y l601)oaveredthcmondu]tﬂyd1m;ﬁh
991, not “August-September,” as

Erratum: In the article “Natural
byA.K.]oshx (l3a§pt p. 1242), e m

been “(S\NP),” th:oughou.lt right-hand column on
page 1244. Indlcsameoolumn,mhncu “ﬁmcnon
composition” should have been “function
and in the example sentences (b)
leftmost open parentheses should not

Erratym: An item in the 27 September ScienceScope
(p- 1475) misstated the federal agencies that manage
90% of federal land. Those agencies are the Department
ochfmsc,ﬁchpammofﬂernmor,d\eForm
Service, and the Tennessee Valley Authority.

Erratum: The color photograph accompanying a
enceScope item on com mechamc(lSOct. p

%S)shmMMwb?iiRMmdmdnSanDlegoSupet
computing Center. photograph is a graphic render-
ing of the brain and not a simulation of Alzhcimer’s
disease, as the caption suggested.

GENOME MAPS 1991

Send in your order for a reprint of the Genome Maps 1991, featured in the 11 October issue of Science Magazine. This colorful 21" x

32" foldout wall chart has two key features. In one section it highlights progress in the Human Genome Project—localization of genes
and markers on the chromosomes as well as sequencing effects. In addition, because of the importance of model
systems in biology and medicine, the chart summarizes mapping and sequencing achievements in one of the
classic model systems, Drosophila melanogaster.

Order a copy of the Map for your friends, and family by completing the coupon.
Please make checks payable to Science (US funds only).

Total number ordered @ $8.00
Subtotal

For shipment to California,
add applicable sales tax.

Postage & Handling:

In the US $1.50

International Air $5.00

International Surface $2.00

Method OF PAYMENT

Visa MasterCard Check enclosed
Card #: Exp:
Ordered By:

NAME:

ADDRESS:

CITY: STATE: ZIP:
Send Orders to: Corrine Harris

1333 H St., N.W,,
Washington, D.C. 20005
202 326-6527 (phone); 202 682-0816 (fax)
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