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A flood of letters places exotic crabs 
(above) in their home phylum. Buying 
tritium from the Russians (instead of 
producing it in the United States) is 
said (again) to be an advantageous 
suggestion. Ernest Rutherford is 
placed at Cambridge University, dis- 
covering the nucleus of the atom. And 
the "biogeography and politics" of en- 
dangered species are discussed. 

Misplaced Crabs 

Concerning the Random Samples item 
"Green crabs advance north" (11 Apr., p. 
203), how the crabs got from California to 
Oregon is less problematic than how they 
got from Arthropoda to Mollusca. 
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David M. Hillis's comments about the ren- 
aissance of phylogenetic approaches in bi- 
ology (Perspectives, 11 Apr., p. 218) are 
most interesting. Has Science taken the 
lead, identifing European green crabs as 
mollusks instead of arthropods? 
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No wonder those crabs are green. Someone 
has turned them into mollusks! Next we 
will learn that Lassie is a goldfish and Flip- 
per is an eggplant. 
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Tritium Supply 
I 

With respect to Andrew Lawler's article 
"Test reactor touted for bomb fuel" (News 
& Comment, 4 Apr., p. 28), if anyone is 
concerned about any level of the environ- 
mental impact of any reactor or accelerator, 
they would support the suggestion in my 
editorial "The nuclear fleecing of America" 
(13 Sept. 1996, p. 1475). If we simply ar- 
range, on an annual basis, to buy tritium 
from the Russians, we would not only save 
money (a factor of 10 over the accelerator 
and a factor of 5 over the reactor), but there 
would be essentially no environmental im- 
pact in the United States-none in the 
construction, operation, or disposal of the 
facility years from now. 

The Russians have a surplus of tritium, 
and their reactors that vroduce the material 
must keep running because of their need for 
Dower vroduction. It's too bad the U.S. 
bepart;ent of Energy can't understand the 
advantages to such a suggestion. 
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Rutherford's Contribution 

In the 14 March article "The weighty 
matter of names" by Erik Stokstad (News 
& Comment, p. 1570), the discovery of 
the atom is attributed to physicist Ernest 
Rutherford. The discovery of the atomic 
nature of matter was not a single event, 
but rather the result of years of accumu- 
lated evidence. Rutherford's contribution 
was the discovery that atoms contain a 
positively charged nucleus much smaller 
than the actual atom. Rutherford was not 
an Oxford physicist, as stated in the arti- 
cle. He worked in the Cavendish Labora- 
tory at Cambridge University. 
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Endangered Species 'Hot Spots" 

The biogeography and politics of species 
protection are inexorably linked, as evi- 
denced by the report "Geographic distribu- 
tion of endangered species in the United 
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States" by A. P. Dobson et al. (24 Jan., p. 
550). Dobson et al. demonstrate that species 
listed by the federal government as threat- 
ened or endangered are distributed in re- 
gional "hot spots," a pattern that has been 
described before (1) and one that reflects . , 
endemism even more than species richness 
of an area. Dobson et al.. however. assess 
only one component of biodiversity, there- 
by missing several major issues in species 
protection and giving land developers and 
others reason to hope that development in 
regions supporting fewer endangered species 
can proceed without conflict. 

The dangers of relying on endangered 
species "hot spots" on a national scale for 
determining conservation ~riorities are well 
illustrated in Illinois, whiih has only nine 
endaneered and threatened s~ecies accord- ... 
ing to the federal government, but more 
than 500 state-listed endangered species (2). 
Before settlement, about 9 million hectares 
(ha) of tallgrass prairie existed in the state. 
Now, about 950 ha remain in pristine con- 
dition, but only 17% of this total is in units 
larger than 4 ha (3). In these remaining 
small patches, the richness and density of 
plant species rival those recorded anywhere 
(4) ,  and of the 862 species of plants identi- 
fied throughout the geographic extent of the 
tallgrass prairie, 851 are still present in Illi- 

nois, although none is endemic. The distri- 
bution of individual species, however, is un- 
even across the state, species rich as each site 
might be (about 100 plant species per site) 
(3,s). Because of this rarity of many species 
and the small sizes of the remaining habitat " 
patches, there is a high risk of local ex- 
tinctions. Seventeen s~ecies of mammals. 
birds, insects, and plants, including the 
endemic grass Thismia americana, are 
known to have been lost from Illinois 
prairies. Another 117 species are now list- 
ed by the state as threatened or endan- 
gered, including 95 plant species (3, 6). 

Another reason for the distribution of 
the few key areas observed by Dobson et al. 
may be the very fact that the federal gov- 
ernment has extensive land holdings in the 
western states. Thirty percent of the United 
States is owned by the federal government, 
with 95% of this ownership occurring in the 
west and Alaska (7). Huge areas are thus 
somewhat protected from major develop- 
ment, and some semblance of habitat diver- 
sity exists. In the Midwest and Northeast, 
private ownership prevails, with fewer re- 
strictions on adverse impacts to habitat or 
species. For example, destruction of a pri- 
vately owned prairie in Kansas resulted in 
the local loss of two plant species (8). Map- 
ping of state-listed endangered species, 

many of which are not endemic but are still 
endangered by human activities, would 
present a different picture to policy-makers. 

The linkage of habitat protection to spe- 
cies endangerment is further illustrated in 
the same issue bv Ellen McGarrahan's de- 
scription of the demise of a population of 
the bay checkerspot butterfly ("Much-stud- 
ied butterfly winks out on Stanford pre- 
serve," Research News, 24 Jan., p. 479). 
The loss of this butterfly population could 
put the habitat at risk to development, 
demonstrating the weakness of determining 
policy by species protection rather than 
habitat protection. If entire ecological sys- 
tems can be conserved, species diversity 
(and other components of biological di- 
versity, such as genetic diversity) would 
also be conserved. 

Christopher P. Dunn 
Morton Arboretum, 

Lisle, IL 60532, USA 
E-mail: cdunn@nwrtonarb.org 

Marlin L. Bowks 
Morton Arboretum 

George B. Rabb 
Chicago Zoological Society, 

Brookfield. IL 605 13. USA and , , 

Species Survival Commission, 
In'kmational Union for Conservation of 

Native and Natural Resources, 

Obtaining ~ r a d i  
PCR results means 



Kris S. Jarantoski 
Chicago Botanic Garden, 

Glencoe, IL 60022, USA 

References 

1. J. M. Scott, B. Csuti, S. Caicco, in Landscape Link- 
ages and Biodiversity, W. E. Hudson, Ed. (Island 
Press, Washington, DC, 1991), pp. 15-26; P. Ka- 
reiva, Nature 365, 292 (1993). 

2. J. R. Herkert, Endangered and Threatened Species 
of Illinois: Status and Distribution (Illinois Endangered 
Species Protection Board, Springfield, 1994), vol. 3. 

3. K. R. Robertson and M. W. Schwartz, in Ecological 
Resources (Illinois Department of Natural Resources, 
Springfield, 1994), vol. 3, pp. 1-35. 

4. C. B. Williams, Pattems in the Balance of Nature 
(Academic Press, London, 1964); R. E. Ricklefs, in 
Global Biodiversity Assessment (Cambridge Univ. 
Press, Cambridge, 19954, pp. 147-1 53. 

5. R. F. Betz and H. F. Lamp, in Proceedings of the 
Eleventh North American Prairie Conference, T. B. 
Bragg and J. Stubbendieck, Eds. (Univ. of Nebraska, 
Lincoln, 1989), pp. 33-39. 

6. J. R. Herkert, Endangered and Threatened Species 
of Illinois: Status and Distribution (Illinois Endangered 
Species Protection Board Springfield, 1991), vol. 1. 

7. G. T. Miller, Environmental Science: Sustaining the 
Earth (Wadsworth, Belmont, CA, 1991). 

8. U.S. Department of the Interior, Fish and Wildlife Ser- 
vice, Endangered Species Tech. Bull. 16 (no. I), 1 1  
(1991). 

Dobson et al. make a useful, if limited, 
point about the overlapping distributions 
of many endangered species. The signifi- 
cance and practical applicability of these 
findings, however, are exaggerated, mak- 

ing it more likely that their data will be 
misused by others to justify reduced ex- 
penditures for environmental protection 
(especially the conservation of critical 
habitats) and allow uncontrolled develop- 
ment in some areas. 

The database used by Dobson et a1.- 
county-level occurrences of the 924 spe- 
cies listed under the Endangered Species 
Act (ESA) as of August 1995-is biased 
and incomplete. Many imperiled species 
are absent from the list for political rea- 
sons or because of lack of funding to eval- 
uate their status. In July 1995, the U.S. 
Fish and Wildlife Service removed nearly 
4000 species from consideration ("catego- 
ry 2 candidates," those species for which 
sufficient information to decide whether 
listing is warranted is not available). This 
decision was based not on scientific infor- 
mation but apparently on the perceived po- 
litical liability and costs of having so many 
candidate species. A more accurate reflec- 
tion of species at risk of extinction in the 
United States is the Nature Conservancy's 
natural heritage database, which as of Janu- 
ary 1996 listed 1339 U.S. species as critically 
imperiled, 1831 as imperiled, and 3076 as 
vulnerable on a global scale. The distribu- 
tion of these 6246 species is unlikely to be 
represented by the limited pattern of "hot 

spots" shown by Dobson et al. 
The conclusion of Dobson et al. that 

"[tlhe amount of land that needs to be 
managed to protect currently endangered 
and theatened species in the United 
States is a relatively small proportion of 
the land mass," appears simplistic, ecolog- 
icallv unrealistic. and does not heed two of 
their own caveats: (i) "our analysis under- 
estimates the amount of land necessary to 
preserve species with large area require- 
ments (such as grizzly bears . . .)" (p. 551) 
and (ii) "our analysis should not be taken 
as a measurement of how much land must 
be protected to conserve endangered spe- 
cies but rather as an approximate indica- 
tion of the extent to which endangered - 
species are concentrated geographically" 
(D. 55 1 ). The idea that little land is nec- .. 
essary to protect species is highlighted in 
the accompanying Perspective "Science 
and the protection of endangered species" 
by H. Ronald Pulliam and Bruce Babbitt 
(24 Jan., p. 499), and it meshes well with 
the Clinton Administration's and Con- 
gress's current environmental theme that - 
we can have our cake and eat it too. The 
incorrect message that emerges is that 
most of the country need not worry about 
protecting endangered species. 

In the process of formulating sound pol- 
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icies for conservation and environmental 
protection, the distribution of endangered 
species is only one element among many 
that should be considered. Others include 
the distribution of endangered habitat 
types, the need for accessible natural areas 
and wilderness in all parts of the country, 
and the ecological services provided by nat- 
ural habitats. Also. in recent vears there has 

States. Wood turtles in the northeast, 
granite outcrop wildflowers in Arkansas, 
grizzly bears and wolves in the Rocky 
Mountains, and Michigan peat bogs would 
be further endangered were conservation 
laws to be based on a simplistic reading of 
this report. 
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Recent studies indicate that over half of 
the species on the federal endangered spe- 
cies list have more than 80% of their 
habitat on nonfederal land (1 ). Modifying 
the ESA to reward private landowners 
whose land harbors such species (for ex- 
ample, with tax incentives, including es- 
tate tax breaks) would promote good stew- 
ardship and thus advance the recovery of 
imperiled species. Most of the endangered 
species that inhabit federal lands in the 
wilder regions of the West require protec- 
tion through careful habitat management 
that is less exploitative than that currently 
practiced. In many cases, such protection 
could become self-financing if the present 
subsidies for extractice industries and rec- 
reational activities were replaced by real- 
istic pricing mechanisms that acknowl- 
edged both the value of the resources ex- 
tracted and the species placed in jeopardy 
through these activities (2). 

We agree with Ehrenfeld et al. that the 
protection of natural communities and lo- 
cally uncommon (but nationally unendan- 
gered) species should be a crucial compo- 
nent of the nation's biodiversity policy. 
But that was not the point of our report, 
which was to gain a better understanding 
of the distribution of nationally endan- 
gered species in the hope that this might 

been a major shift in environmental think- 
ing to include ecosystem-based information 
as a critical element in strategic planning. 
Although this concept is not yet fully cod- 
ified into law, there is general recognition 
that endangered species occur in a much 
larger ecological context than their county- 
level distributions would indicate. The 
analysis of Dobson et al. does not take these 
factors into account. 

The analvsis bv Dobson et al. under- 
scores the plight of certain parts of the 
country that have an especially high num- 
ber of species at risk; the results say little 
about the conservation status and needs of 
the rest of the country. Nor do the results 
inform us about the pressing need for pro- 
active conservation policies to help keep 
new "hot spots" from developing and to 
Dreserve and enhance the wilderness and 

Response: We did not argue in our report 
that analyses of "hot spots" on a national 
scale should be the only criteria in deter- 
mining conservation priorities. Neverthe- 
less, identifying national "hot spots" and 
protecting them strikes us as an essential 
step, which does not preclude state, coun- 
ty, and community initiatives, nor those 
undertaken by private individuals and or- 
ganizations. Dunn et al. regret the loss of 
biodiversity on private lands, as do we. 

important natural and seminatural areas 
that remain elsewhere in the United 
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lead to  a more effective and less conten- 
tious program to protect imperiled species 
under the ESA. W e  are confident that the 
.areas we identified using the federal data- 
base (Hawaii, southern California, south- 
eastern coastal states, and southern Appa- 
lachians) will be confirmed by other anal- 
yses. W e  do not believe-and did not  
state-that most of the country need not 
worry about endangered species, but we do 
think that most parts of the country are 
unlikely t o  harbor great numbers of en- 
dangered species in the foreseeable future. 
This observation stems from the fact that 
centers of endemism are rather local and 
tend to be clustered in the species-rich 
southern parts of the country. Knowledge of 
these "hot spots" should be useful in building 
a comprehensive, national portfolio of pro- 
tected areas. 
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Corrections and Clarifications 

The News & Comment article describing grad- 
uate student traineeship programs sponsored 
by the National Science Foundation by Jeffrey 
Mervis (14 Feb., p. 918) incorrectly identified 
John Lundberg, the director of one of the 
programs. He is an evolutionary biologist at 
the University of Arizona in Tucson. 
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Letters may be submitted by e-mail 
(at science-letters@aaas.org), fax (202- 
789-4669), or regular mail (Science, 
1200 New York Avenue, NW, Washing- 
ton, DC 20005, USA). Letters are not 
routinely acknowledged. Full addresses, 
signatures, and daytime phone numbers 
should be included. Letters should be 
brief (300 words or less) and may be 
edited for reasons of clarity or space. 
They may appear in print and/or on the 
World Wide Web. Letter writers are not 
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