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In the wake of an expanding human population and
greater consumption of natural resources, biodiversity is un-

dergoing a dramatic decline. By some estimates, recent ex-
tinction rates of species are 100 to 1000 times greater than the
historic rate measured over geological time (Pimm et al.
1995). Not surprisingly, therefore, a growing number of
species are considered endangered or vulnerable to extinction
(Williams et al. 1989, IUCN 2004).

To slow the rate of species loss, it is essential to have a
clear idea of what the actual threats to species are, and how
those threats vary geographically or by taxon. Somewhat
surprisingly, there have been relatively few quantitative 
studies of threats to species. Notable exceptions include global
assessments for particular groups of organisms (BirdLife 
International 2000 [birds], Mace and Balmford 2000 [mam-
mals]), a handful of national-level assessments (Flather et al.
1998, Wilcove et al. 1998), and studies directed at imperiled
species within particular ecosystems (Richter et al. 1997
[freshwater ecosystems]).

Within the United States, two studies have concluded that
direct habitat destruction by humans is the most frequent
cause of species endangerment, followed by the spread of non-
native (alien) species (Flather et al. 1998, Wilcove et al. 1998).
Pollution, overexploitation, and disease lag well behind these
two factors in terms of the absolute number of species they
threaten. However, even within the United States, the nature
of the threats to species varies among regions (Richter et al.
1997, Flather et al. 1998) and between islands and the main-
land (Wilcove et al. 1998).

To the best of our knowledge, few such analyses have been
done for the flora and fauna in developing countries, even
though such countries harbor a disproportionately large
share of the world’s biodiversity (McNeely et al. 1990,WCMC
1992). In this article, we analyze the threats to imperiled ver-
tebrate species in China and compare the results with those
of a similar study from the United States (Wilcove et al.
1998). China and the United States are approximately the same
size (the two countries differ in total land area by only about
2%); both countries are located in the Northern Hemisphere;
and both span a wide range of climatic zones, from cold
temperate regions to the tropics. Hence, a comparison of
these two nations contributes to better understanding of
global similarities and differences in threats to biodiversity.

China’s importance in terms of biodiversity is indisputable.
Among nations, it ranks second in terms of the total number
of mammal species, eighth in birds, sixth in amphibians,
and third in higher plants (WCMC 1992). In recent decades,
the combination of an expanding human population and
rapid economic development has led to greater consumption
of China’s natural resources, resulting in severe pressure on
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its flora and fauna. Given that China’s vertebrate species are
much better known than its other animals and plants, we made
them the focus of this study. Today, China may have more im-
periled vertebrate species than any other nation (WCMC
1992). Approximately 15% of China’s vertebrate species are
considered to be in danger of extinction (Le and Chen 1998,
Wang 1998, Zhao 1998, Zheng and Wang 1998). These ver-
tebrate species account for over 95% of the species officially
afforded protection by the government (China Forestry Min-
istry 1989).

Cataloguing the threats
Information on the threats to each imperiled species and
subspecies of vertebrate was obtained from the China Red Data
Book of Endangered Animals (Le and Chen 1998, Wang 1998,
Zhao 1998, Zheng and Wang 1998) and from interviews with
specialists on particular species. The Red Data Book was com-
piled by more than 40 experts and is based on approximately
1100 publications on threatened vertebrate species in China.
The book identifies 535 vertebrate species and subspecies as
extinct in the wild, endangered, threatened, or rare in China,
including almost all of the species on the State Key Protected
Animal List. Using these same sources, we also gathered data
on the causes of extinction for all vertebrate species classified
as extinct in China.

From the Red Data Book, we extracted the recognized
cause of endangerment (or extinction) of each species or
subspecies. We excluded any potential or hypothetical threats
listed in the Red Data Book. We did not try to distinguish be-
tween ongoing and historical threats, because such informa-
tion is often lacking, and the distinction itself is problematic
in the case of habitat destruction. Descriptions in the Red Data
Book of the threats to seven species were unusually vague (e.g.,
“economic development”); we contacted experts on those
species for more information. In total, we were able to obtain
information on threats to 437 (82%) of the 535 imperiled or
extinct species and subspecies (table 1).

Following Wilcove and colleagues (1998), we tabulated
the number of species threatened by five broad categories of
threats: habitat destruction, overexploitation, pollution, the
spread of alien species, and disease.We used the resulting data-
base to determine the frequency of these threat categories for
imperiled and extinct species in each vertebrate class. We
further subdivided each primary threat factor into finer 
categories, and determined the
frequency of each of these
causes of endangerment.Wher-
ever possible, we gave prece-
dence to ultimate rather than
proximate causes. For example,
if soil erosion due to logging
activities was determined to be
a threat factor to an imperiled
fish, we listed logging rather
than soil erosion as the cause
in our analysis.

Five important assumptions are attached to these data.
First, although the Red Data Book and other sources used in
this study represent an impressive compilation of informa-
tion on threats to species, we do not know the extent to
which they may be biased for or against particular threats. In
other words, some of the many contributors to the Red Data
Book may have focused on particular threats to the exclusion
of others. The same is true for the data underlying Wilcove
and colleagues’ (1998) analysis of threats to US vertebrates.
Thus, our comparisons are based on the assumption that all
threats had equal probabilities of being detected and recorded
for each species and country. Second, in most cases there is
little actual experimental evidence connecting a particular
threat to a particular species. The determination that a given
human activity is now or has been a threat to a species is typ-
ically the result of someone’s professional judgment, rather
than the result of a formal experiment. We assume that doc-
umented threats are accurate, and that any biases in the data
are consistent across all vertebrate classes and between the two
countries. Third, because the faunas of both countries are es-
sentially allopatric, we assume that the threats to biodiversity
in each nation are independent, notwithstanding obvious
linkages through international commerce. Fourth, although
individual species in each country may be listed under mul-
tiple threats (a reflection of the reality that many species are
threatened by more than one factor), we considered the data
independent because any species theoretically could fall into
any of the individual categories or combination of categories.
(It is possible, however, that imperiled species with broader
ranges encounter more threats and therefore contribute dis-
proportionately to our data.) Fifth, we assumed no interac-
tion between threats, although in reality there probably are
(e.g., between habitat destruction and the spread of alien
species).

We used Spearman’s rank correlation to examine the re-
lationship between the ranking of primary threat categories
for extinct species and the ranking for imperiled (but not 
extinct) species in China, and the relationship between the
rankings of primary threats in China and those in the United
States. We tested for differences in frequency of each pri-
mary threat for each vertebrate class in China versus the
United States using the chi-squared contingency test. All
analysis (p = 0.05 significance level, two-tailed test) was done
with SPSS 7.0 (SPSS Inc. 1997).
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Table 1. Taxonomic breakdown of Chinese species used in the study.

Group Number of imperiled Number of species Percentage of species
or extinct species with data on threats with data on threats

Vertebrate species 535 (21) 437 (15) 82 (71)
Mammals 133 (5) 123 (5) 92 (100)
Birds 183 (2) 127 (0) 69 (0)
Reptiles 96 (9) 74 (6) 77 (67)
Amphibians 31 (2) 25 (1) 81 (50)
Freshwater fishes 92 (3) 88 (3) 96 (100)

Note: Data for extinct species are in parentheses.
Source: Le and Chen 1998, Wang 1998, Zhao 1998, Zheng and Wang 1998.



Ranking the threats
Table 2 presents a summary of the percentages of vertebrate
species in China imperiled by habitat destruction, over-
exploitation, pollution, alien species, and disease. Over-
exploitation is the most pervasive threat to Chinese vertebrates,
contributing to the endangerment of 78% of the listed species,
followed by habitat destruction (70%). In comparison, pol-
lution affected 20% of species, and alien species and disease
are comparatively minor causes of endangerment.

Focusing on vertebrate classes, one sees that overexploita-
tion is the most pervasive threat to reptiles and fishes, followed
by habitat destruction in both cases. Habitat destruction is the
most pervasive threat for mammals, birds, and amphibians,
followed by overexploitation. Alien species appear to be a 
minor threat to China’s imperiled vertebrates.

Table 3 provides a finer-scale breakdown of threats to
species. The primary reasons for overexploitation are to ob-
tain food (affecting 55% of vertebrate species imperiled by
overexploitation), medicines (18%), and raw materials (14%).
This pattern holds within each vertebrate class, with harvest
for food being the first-ranked threat within the category of
overexploitation for all classes, and harvest for medicines or
raw materials being the second-ranked for all classes except
freshwater fishes. Individually and collectively, these three
factors vastly exceed all other forms of overexploitation in
terms of their frequency.

For Chinese vertebrate species as a whole, and for four of
the five vertebrate classes in particular, logging is the most fre-
quently cited cause of habitat destruction. Reptiles are an
exception, however; habitat loss due to agriculture is a slightly
more frequent threat. Two classes (mammals and birds) have
agriculture as the second most common form of habitat de-
struction. For amphibians, the second most common form
of habitat destruction is the construction of dams and reser-
voirs, while for fishes, it is water use for irrigation, and for other
domestic and industrial purposes.

Of the 535 Chinese vertebrates in our database, 21 are
classified as extinct or extinct in the wild. Two of these species
(Père David’s deer [Elaphurus davidianus] and the false ghar-
ial [Tomistoma schlegelii]) disappeared from the wild in China
approximately 1000 years ago. The other 19 have vanished
within the past century. The ranking of major threat categories
for extinct species is correlated with ranking for imperiled (but
not extinct) species (r = 0.900, p = 0.037, n = 5), suggesting
that the causes of extinction are similar to the causes of

endangerment. Because Wilcove and colleagues (1998) did not
include extinct species in their study, we cannot do a com-
parable analysis for the United States.

Comparing China and the United States
The pattern of threats to vertebrate species in China differs
strikingly from that in the United States (figure 1; see also table
2 in Wilcove et al.1998). Differences in the frequencies of each
of the five primary threat categories for vertebrate species in
China versus the United States were significant (x2 = 376.27,
degree of freedom [df] = 4, p < 0.001). Also, the rankings of
the five broad threat categories within each vertebrate class
in China showed no significant correlations with compara-
ble rankings for each class in the United States (e.g., r =
0.300, p = 0.624, n = 5 for vertebrate species; r = 0.433, p =
0.467, n = 5 for mammals). In general, the frequency of over-
exploitation as a threat to vertebrate species is much higher
in China than in the United States (e.g., x2 = 38.037, df =1,
p < 0.001 for birds), while the frequency of alien species is
much lower (e.g., x2 = 77.20, df =1, p < 0.001 for vertebrate
species). This distinction between the two countries holds
across essentially all vertebrate classes, and is especially pro-
nounced in the case of birds, reptiles, amphibians, and fishes.

Judging from available data, water development would
appear to be a less common threat to aquatic species in China
than it is in the United States. Water use for irrigation and for
other domestic and industrial purposes is the second most 
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Table 2. Percentage of species in China imperiled by five major threats.

Vertebrate species Mammals Birds Reptiles Amphibians Freshwater fishes
Threat (n = 437) (n = 123) (n = 127) (n = 74) (n = 25) (n = 88)

Habitat destruction 70 87 70 32 72 70
Overexploitation 78 85 63 96 64 80
Pollution 20 11 24 10 24 42
Alien species 3 0 0 0 4 14
Disease 0 2 0 0 0 0

Note: Categories are nonexclusive, and therefore percentages do not total 100.

Figure 1. Percentages of imperiled vertebrate species
threatened by various causes in China (dark bars) versus
the United States (light bars). China data are from this
study; US data are from Wilcove and colleagues (1998).
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frequent form of habitat destruction for Chinese fish, while
the construction of dams and reservoirs is the third most fre-
quent.Yet the percentages of imperiled fish in China that are
harmed by these activities (18% and 14%, respectively) are
much lower than comparable values in the United States,
where water development in general is a factor in the decline
of 91% of imperiled fish. Dams and reservoirs in particular
constitute a threat to 64% of imperiled fish in the United
States, a far higher percentage than the comparable figure from
China (14%; x2 = 100.849, df =1, p < 0.001).

Logging emerged as the most pervasive form of habitat de-

struction for China’s imperiled vertebrate species, affecting a

third of the species in our database. In contrast, logging was

identified as a threat to only 16% of imperiled vertebrate

species in the United States. Agriculture was listed as a threat

to only 13% of China’s imperiled vertebrate species, far less

than the 40% in the United States. These differences between

the two countries are significant (x2 = 13.071, df = 1, p < 0.001

for logging; x2 = 64.456, df =1, p < 0.001 for agriculture).
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Table 3. Finer-scale analysis of threats to vertebrate species in China, expressed as percentages of vertebrate species
harmed by particular causes.

Vertebrate species Mammals Birds Reptiles Amphibians Freshwater fishes
Threat (n = 437) (n = 123) (n = 127) (n = 74) (n = 25) (n = 88)

Habitat destruction
Logging 33.2 48.8 43.3 9.5 24.0 19.3
Agriculture 12.6 18.7 11.8 10.8 8.0 8.0
Dams and reservoirs 6.9 1.6 2.4 1.4 12.0 13.6
Overgrazing 6.2 14.6 5.5 0.0 8.0 0.0
Food shortage 4.3 5.7 6.3 2.7 0.0 2.3
Tree plantations 4.1 8.1 6.3 0.0 0.0 0.0
Water use 3.9 1.6 0.0 0.0 0.0 17.5
Tourism 2.7 3.3 0.8 4.1 16.0 0.0
Mining 2.5 6.5 0.8 1.4 4.0 0.0
Roads and 2.3 4.1 2.4 0.0 8.0 0.0

building construction
Harvesting reeds 1.6 0.8 4.7 0.0 0.0 0.0

for paper making 
Desertification 1.1 0.0 3.9 0.0 0.0 0.0
Collecting medical herbs 0.9 0.0 3.1 0.0 0.0 0.0
Fires 0.9 3.3 0.0 0.0 0.0 0.0
Climate change 0.7 0.0 0.0 2.7 0.0 1.1
Oil-field development 0.5 1.6 0.0 0.0 0.0 0.0
Use of plants for fuel 0.5 0.0 0.8 1.4 0.0 0.0
Border protection 0.2 0.8 0.0 0.0 0.0 0.0
Bamboo flowering 0.2 0.8 0.0 0.0 0.0 0.0

Overexploitation
Food 55.4 44.7 53.5 78.4 40.0 58.0
Medicines 18.3 27.6 2.4 51.4 20.0 0.0
Raw materials 14.2 32.5 3.1 24.3 0.0 0.0
Export 3.9 3.3 0.0 17.6 0.0 0.0
Fishing with explosives 3.4 0.0 0.8 0.0 4.0 14.8
Fishing with electricity 3.4 0.0 0.8 0.0 0.0 15.9
Fishing with poison 3.0 0.0 2.4 0.0 4.0 10.2
Zoos/public display 3.2 1.6 0.8 13.5 4.0 0.0
Pests 2.1 4.1 0.0 4.1 0.0 1.1
Incidental harvest 1.9 1.6 0.8 0.0 0.0 5.7
Pets 1.1 0.8 3.1 0.0 0.0 0.0
Specimen collecting 0.9 0.0 0.8 1.4 0.0 2.3
Adornments 0.5 0.0 1.6 0.0 0.0 0.0
Smuggling abroad 0.2 0.0 0.8 0.0 0.0 0.0

Pollution
Industrial and 12.8 2.4 12.6 2.7 36.0 29.5

domestic sewage
Pesticides 3.9 3.3 3.1 4.1 20.0 1.1
Accumulated toxins 3.4 4.9 5.5 2.7 0.0 0.0
Chemical fertilizer 0.7 0.0 0.0 2.7 4.0 0.0 
Oil pollution 0.2 0.0 0.8 0.0 0.0 0.0
Air pollution from 0.2 0.0 0.0 1.4 0.0 0.0

factories

Alien species 3.0 0.0 0.0 0.0 4.0 13.6

Disease 0.5 1.6 0.0 0.0 0.0 0.0

Note: Categories are nonexclusive, and therefore percentages do not total 100.



Why do the threats differ?
The most striking differences that emerge from this study 
relate to two types of threats: overexploitation and alien
species. Overexploitation appears to be a far more pervasive
threat to vertebrate species in China than it is in the United
States, whereas alien species appear to be harming a far
smaller percentage of China’s imperiled vertebrates than is the
case in the United States.

We believe the heightened frequency of overexploitation
in China may be due to two factors. First, China has a much
larger, poorer, and more rural population than the United
States.As of 1999, 239 million people in China were living be-
low the international poverty line (World Bank 2001)—a
number equal to nearly 85% of the entire population in the
United States. Most of these poor people live in rural moun-
tain areas, where they depend on hunting for a part of income
and animal protein (Li and Li 1995, Ran et al. 2001). Thus,
China’s vertebrate species are under tremendous hunting
pressure, far more so than is the case in the United States.
Second, China has a long tradition of using animals and
plants for medicines (traditional Chinese medicine, or TCM)
and other purposes, resulting in a flourishing trade in wildlife
products (Ling 1995). It has been estimated that over 1500 an-
imal species are used in TCM. A wide variety of vertebrate
species are used in commercial trade in China’s cities, espe-
cially in South China (Li et al. 1996, Lau et al. 1997, Li and Li
1997, 1998).

The lower frequency of alien species in China compared
with the United States is harder to explain. It may reflect
some important ecological differences between the two coun-
tries, or it may simply be an artifact of neglect: Chinese ecol-
ogists have not focused on alien species as a threat to
biodiversity until relatively recently (Xie et al. 2001). Some re-
cent studies suggest that the alien species do indeed pose a
threat to native vertebrate species in China (Xie et al. 2001,
Li and Xie 2002). China has a long history of trade with
other countries, including the “Silk Road” that linked the
imperial court with the Roman Empire, so it should not be
surprising that many plants and animals have been trans-
ported to new locales. One study estimated that more than
600 species of nonnative plants and animals have become es-
tablished within natural ecosystems in China (Li and Xie
2002); approximately 40 of the alien animals are classified as
harmful to the environment.Yet in the United States, a much
younger country, the documented number of alien species ap-
pears to be much higher. Pimentel and colleagues (2000) es-
timated that 10,000 alien plants and animals have escaped into
natural ecosystems in the United States, of which approxi-
mately 10% cause major environmental damage.

Differences between the two countries in the prevalence of
various forms of habitat destruction are best viewed in a
historical context. In China, over 37 million hectares (ha) of
land had been brought under cultivation as early as the West
Han dynasty in AD 2 (Liang 1980). By the late 17th century
(early Qing dynasty), the amount of arable land totaled
nearly 54 million ha, approximately half the current acreage

(103 million ha in 1998, roughly equal to 13% of the land
area).Within the United States,American Indians cleared land
for thousands of years to grow crops, but the major agricul-
tural conversions did not begin until the arrival of Euro-
pean settlers, 300 to 400 years ago. Arable lands presently
constitute about 20% of the land area of the United States
(Klein 2001).

Forests present a somewhat different picture. The most dra-
matic changes in forest composition in China have occurred
over just the past half-century, largely because of human
population growth and improved logging technology. Dur-
ing this period, timber harvests in China have increased 18-
fold, while the acreage of natural forest has declined by 30%
(China Forestry Ministry 1986, 1999, Zhang et al. 1999; see
also Smil 1984, 1993).Although total forest cover in China has
actually increased during this period (China Forestry Min-
istry 1986, 1999), most of that increase can be attributed to
the spread of plantation-style forests, which do not provide
suitable habitat for most of China’s vertebrates. In the United
States, in contrast, the greatest losses in natural forests occurred
during the latter half of the 19th century and the beginning
of the 20th, with subsequent regeneration across much of the 
nation (Wilcove 1999). The Pacific Northwest region of
the United States is an exception; logging of most of that 
region’s old-growth forests has occurred over the past half- 
century.

China’s much longer history of intensive agriculture may
explain why a lower percentage of its imperiled vertebrates are
threatened by this activity than is the case in the United
States (13% versus 40%). Species acutely sensitive to agri-
culture would have vanished long ago. In contrast, the recent,
explosive growth of China’s timber industry may explain
why the percentage of the country’s imperiled vertebrates
thought to be threatened by logging is higher than that in the
United States.

We are hard pressed to explain the lower incidence of
water development as a threat to fish in China compared with
the United States. It may be the case that such activities have
not been as harmful to fish in China as they have in the
United States, but the difference may also reflect inattention
to this issue by Chinese scientists and conservationists. China
is rapidly developing its water resources for agricultural, in-
dustrial, and urban usage. China has more large dams than
the United States (UNEP 2000a). Over 99% of these dams have
been built within the past half-century. Approximately 370
large dams, including 60 dams over 60 meters tall, are currently
under construction. It is difficult to imagine that all of this 
activity does not pose a significant threat to many of China’s
aquatic vertebrates.

A comparison of patterns of extinction between China and
the United States proves to be surprisingly difficult. As noted
earlier, 21 species and subspecies of vertebrates are classified
as extinct or extinct in the wild in China. All but two vanished
within the past 100 years. Stein and colleagues (2000) iden-
tify 40 vertebrate species that once occurred in the United
States but are now extinct throughout their ranges. Of these
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40 species, 15 (38%) vanished in the 19th century and 25
(62%) vanished in the 20th century. This would suggest a pat-
tern of earlier extinction events in the United States compared
to China. However, 95% of the extinct vertebrate species in
the United States are either birds or fishes, and the two groups
differ markedly in the timing of their disappearances. Nearly
60% of the extinct birds vanished during the 19th century,
compared with only 12% of the fishes.We are aware of no au-
thoritative list of extinct vertebrate subspecies in the United
States or of vertebrates that are extinct in the United States but
still occur in other countries.

Will history repeat itself?
During the last quarter of the 19th century and the first
quarter of the 20th, overexploitation was undoubtedly the
biggest threat to vertebrate species in the United States
(Wilcove 1999). That era witnessed the extermination of the
passenger pigeon (Ectopistes migratorius) and Carolina para-
keet (Conuropsis carolinensis), and the near-extermination
of the American bison (Bison bison), northern elephant seal
(Mirounga angustirostris), sea otter (Enhydra lutris), and Es-
kimo curlew (Numenius borealis). A rapacious commercial
market in waterfowl and shorebirds threatened populations
of many other species as well. The imposition of laws and
treaties regulating the harvest of vertebrate species essen-
tially eliminated overexploitation as a threat to most US ver-
tebrate species (although marine fish stocks continue to be
overharvested). A subsequent era of industrialization placed
habitat destruction at the top of the list of threats.

One is tempted to ask, therefore, whether China is fol-
lowing a similar trajectory, and whether its species threat
profile will ultimately converge on something approximating
the contemporary threat profile for wildlife in the United
States. We certainly believe that habitat destruction will gain
ascendancy as a threat to Chinese wildlife as the nation’s
population grows in number and affluence. Indeed, evidence
points to growing losses of habitat for wildlife as grasslands
are overgrazed by livestock and as natural areas are destroyed
by urbanization, water and hydropower development, and il-
legal logging (China Waterpower Ministry 1992, 2001, China
Environmental Protection Ministry 1992, 2001, 2002, UNEP
2000b). Nor would we be surprised to see alien species emerge
as a more widespread threat in China, in the wake of both ad-
ditional research and additional commerce. But we also be-
lieve that overexploitation of China’s vertebrate species will
not disappear anytime soon, given the nation’s large, poor,
rural population and its tradition of using plants and animals
for medicine and commercial trade. In fact, an increasingly
affluent, increasingly urban population in China is creating
a growing demand for wildlife products (Li et al.1996, Lau et
al.1997, Li and Li 1998, Robinson and Bennett 2002). Absent
stronger and well-enforced laws to protect wildlife, the prob-
lem of overexploitation seems certain to grow in China.

China, in short, faces a daunting set of conservation chal-
lenges. The threats to its biodiversity differ significantly from
threats to biodiversity in the United States, demonstrating once

again that conservation policies must be tailored to the in-
dividual nation, region, or community.

Acknowledgments
We thank J. A. Manning, Will Turner, Claire Kremen, and two
anonymous reviewers for their comments on a draft of this
paper. This work was supported by grants from the National
Basic Research Program of China (973 Program; code
G2000046805), the Chinese Academy of Sciences (KSCX2-
SW-118 and KSCX 3-IOZ-02), and the National Science
Foundation (39893360).

References cited
BirdLife International. 2000. Threatened Birds of the World. Cambridge

(United Kingdom): BirdLife International.
China Environmental Protection Ministry. 1992. Report on the State of the

Environment in China 1992. Beijing (China): Environmental Press.
———. 2001. Report on the State of the Environment in China 2001.

Beijing (China): Environmental Press.
———. 2002. Report on the State of the Environment in China 2002.

Beijing (China): Environmental Press.
China Forestry Ministry. 1986. China Forestry Yearbook 1949–1986. Beijing

(China): Yearbook Press.
———. 1989. State Key Protected Animal List. Beijing (China): Forestry Press.
———. 1999. China Forestry Yearbook 1999. Beijing (China):Yearbook Press.
China Waterpower Ministry. 1992. China Waterpower Yearbook 1992.

Beijing (China): Yearbook Press.
———. 2001. China Waterpower Yearbook 2001. Beijing (China): Year-

book Press.
Flather CH, Knowles MS, Kendall IA. 1998. Threatened and endangered

species geography. BioScience 48: 365–376.
IUCN (The World Conservation Union). 2004. 2004 IUCN Red List of

Threatened Species. (3 January 2005; www.iucn.org/themes/ssc/red_list_
2004/main_EN.htm)

Klein GK 2001. Estimating global land use change over the past 300 years:
The HYDE database. Global Biogeochemical Cycles 15: 417–433.

Lau MWN, Ades N, Goodyer N, Zhou F. 1997. Wildlife trade in Southern
China including Hong Kong and Macao. Pages 141–155 in Mackinnon
J, Sung W, eds. Conserving China’s Biodiversity. Beijing (China):
China Council for International Cooperation on Environment and 
Development.

Le P, Chen Y. 1998. China Red Data Book of Endangered Animals: Pisces.
Beijing: Science Press.

Li W, Fuller TK, Wang S. 1996. A survey of wildlife trade in Guangxi and
Guangdong, China. TRAFFIC Bulletin 16: 9–16.

Li YM, Li DM. 1995. A preliminary study on the hunting activities for the
four mammals on Zhoushan Islands. Chinese Biodiversity 3: 79–83.

———. 1997. A preliminary study on wildlife trade in Guangxi. Pages
112–158 in Wang S, Mackinnon J, eds. Conserving China’s Biodiversity:
Reports of the Biodiversity Working Group, China Council for Inter-
national Cooperation on Environment and Development (1992–1996).
Beijing (China): China Environmental Science Press.

———. 1998. The dynamics of trade in live wildlife across the Guangxi 
border between China and Vietnam during 1993–1996 and its control
strategies. Biodiversity and Conservation 7: 895–914.

Li Z, Xie Y. 2002. Invasive Alien Species in China. Beijing (China): China
Forestry Publishing House.

Liang FZ. 1980. The Number of Households and Total Population, Arable
Land and Feudal Land Tax of Different Dynasties in China. Shanghai
(China): Shanghai People Press.

Ling Y. 1995. A New Compendium of Materia Medica. Beijing (China):
Science Press.

Mace GM, Balmford A. 2000. Patterns and processes in contemporary 
mammalian extinction. Pages 27–52 in Entwistle A, Dunstone N, eds.

152 BioScience  •  February 2005 / Vol. 55 No. 2

Articles

http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0006-3568(1998)48L.365[aid=6455717]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0006-3568(1998)48L.365[aid=6455717]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0960-3115(1998)7L.895[aid=6455713]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0960-3115(1998)7L.895[aid=6455713]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0960-3115(1998)7L.895[aid=6455713]
http://www.iucn.org/themes/ssc/red_list_2004/main_EN.htm
http://www.iucn.org/themes/ssc/red_list_2004/main_EN.htm


Priorities for the Conservation of Mammalian Diversity. Cambridge:
Cambridge University Press.

McNeely JA, Miller KR, Reid WV, Mittermeier RA, Werner TB. 1990.
Conserving the World’s Biological Diversity. Washington (DC): Inter-
national Union for Conservation of Nature and Natural Resources,
World Resources Institute, Conservation International, World Wildlife
Fund–US, and World Bank.

Pimentel D, Lach L, Zuniga R, Morrison D. 2000. Environmental 
and economic costs of nonindigenous species in the United States.
BioScience 50: 53–64.

Pimm SL, Russell GJ, Gittleman JL, Brooks TM. 1995. The future of bio-
diversity. Science 269: 347–350.

Ran JC, Chen HM, Chen ZR, Yu DL, Yu P. 2001. The present situation of
poaching and wildlife conservation measure in Maolan Nature Reserve.
Biodiversity Science 9: 482–486.

Richter BD, Braun DP, Mendelson MA, Master LL. 1997. Threats to imper-
iled freshwater fauna. Conservation Biology 11: 1081–1093.

Robinson JG, Bennett EL. 2002. Will alleviating poverty solve the 
bushmeat crisis? Oryx 36: 332.

Smil V. 1984. The Bad Earth: Environmental Degradation in China. Armonk
(NY): ME Sharpe.

———. 1993. China’s Environmental Crisis: An Inquiry into the Limits of
National Development. Armonk (NY): ME Sharpe.

SPSS Inc. 1997. SPSS Base 7.5 for Windows User’s Guide. Chicago: SPSS Inc.
Stein BA, Kutner LS, Adams JS, eds. 2000. Precious Heritage: The Status of

Biodiversity in the United States. New York: Oxford University Press.

[UNEP] United Nations Environment Programme. 2000a. Dams and De-
velopment Project. (27 December 2004; www.unep-dams.org)

———. 2000b. Global Environment Outlook 2000. Brussels (Belgium):
UNEP.

Wang S. 1998. China Red Data Book of Endangered Animals: Mammalia.
Beijing (China): Science Press.

[WCMC] World Conservation Monitoring Centre. 1992. Global Biodiversity:
Status of the Earth’s Living Resources. London: Chapman and Hall.

Wilcove DS. 1999. The Condor’s Shadow: The Loss and Recovery of Wildlife
in America. New York: W. H. Freeman.

Wilcove DS, Rothstein D, Dubow J, Phillips A, Losos E. 1998. Quantifying
threats to imperiled species in the United States. BioScience 48: 607–615.

Williams JE, Johnson JE, Hendrickson DA, Contreras-Balderas S, Williams
JD, Navarro-Mendoza M, McAllister DE, Deacon JW. 1989. Fishes of
North America endangered, threatened, or of special concern: 1989.
Fisheries 14 (6): 2–20.

World Bank. 2001. World Development Indicators 2001. Washington: World
Bank.

Xie Y, Li Z, Gregg W, Li D. 2001. Invasive species in China: An overview. Bio-
diversity and Conservation. 10: 1317–1341.

Zhang P, Zhou X, Wang F. 1999. Introduction to Natural Forest Conserva-
tion Program. Beijing (China): China Forestry Publishing House.

Zhao E. 1998. China Red Data Book of Endangered Animals: Amphibia and
Reptilia. Beijing (China): Science Press.

Zheng G,Wang Q. 1998. China Red Data Book of Endangered Animals: Aves.
Beijing (China): Science Press.

February 2005 / Vol. 55 No. 2 •  BioScience 153

Articles

http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0363-2415(1989)14:6L.2[aid=6455721]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0363-2415(1989)14:6L.2[aid=6455721]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0363-2415(1989)14:6L.2[aid=6455721]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0006-3568(1998)48L.607[aid=6223605]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0006-3568(1998)48L.607[aid=6223605]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0006-3568(2000)50L.53[aid=5908084]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0006-3568(2000)50L.53[aid=5908084]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0006-3568(2000)50L.53[aid=5908084]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0888-8892(1997)11L.1081[aid=6455718]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=0888-8892(1997)11L.1081[aid=6455718]
http://www.unep-dams.org
http://www.unep-dams.org



