
The threat of pathogens to biodiversity

The introduction of nonnative plant and animal
species and habitat loss are commonly viewed as
two of the primary causes of the decline and loss of
species. However, the introduction of infectious
disease-causing agents may be a threat of similar
importance (Daszak, P., A. A. Cunningham, and A.
D. Hyatt. 2000. Emerging infectious diseases of

wildlife: Threats to biodiversity and human health.
Science 287:443–49). The number of emerging infec-

tious diseases of wild animals is increasing, as is the like-
lihood for transmission of diseases between humans,

domestic animals, and wildlife. This poses a risk to the conserva-
tion of biological diversity in America’s national parks and globally.
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In addition to the well-known Lyme disease, rabies, and bru-
cellosis, other infectious diseases can be transmitted among ani-
mal species and from animals to humans. In the United States
these diseases include cryptosporidiosis, hantavirus pulmonary
syndrome, and plague. Other diseases that can be transmitted
between domestic and wild animals include canine distemper
and canine parvovirus disease (that primarily affect members of

vertebrate animals, but 24% were not screened for diseases. 
The authors called for extending the integrative, multidiscipli-

nary approach taken to detect and control infectious diseases in
humans to diseases in wild animals. Detecting and controlling
diseases in wild animals must include investigations of the ecol-
ogy, pathology, and population biology of host–parasite systems,
and the identification of underlying causes of diseases and
the dog family), and strains of Newcastle disease (that affect
poultry and waterfowl). An emerging fungal disease, chytrid-
iomycosis even affects amphibians.

Human encroachment into wildlife habitat increases the likeli-
hood for transmission of disease between humans, domestic ani-
mals, and wildlife species. Pathogens are also spread by people in
several ways. The widespread introductions of animals into new
areas poses a risk of transmitting infectious diseases to native
animals that have never been exposed to the diseases. Infections
may cause disease outbreaks, resulting in widespread mortality
and possibly the extinction of local populations. This risk is par-
ticularly grave to endangered species.

Pathogens also may be introduced by international traffic in
agricultural materials, domesticated animals, food crops, timber,
and biologically contaminated wastes and ballast water. Evidence
of this pathogen pollution (i.e., pathogens introduced by people)
seems to be everywhere, even in Antarctic wildlife: antibodies to
the infectious bursal disease virus, a domestic chicken pathogen,
have been found in Antarctic penguins.

The authors noted the means to detect and control wild animal
infectious diseases are inadequate. Although the conservation
community has guidelines for preventing the spread of pathogens
through the release of animals into areas where they have not

spread of diseases. Rapid dissemination of information by mod-
ern media and far-reaching legal support are also needed to con-
trol these diseases.

The effect of white-tailed deer on forest
bird populations

Browsing by ungulates can cause measurable changes through-
out a forest ecosystem, affecting the cycling of nutrients, energy
flows across trophic levels, food webs, species composition, and
the relative abundance of herbaceous and woody plants. In the
United States, the conservation of game raised the densities of
deer beyond previously known magnitudes. White-tailed deer
(Odocoileus virginianus) are dominant herbivores in the eastern
United States and may play a significant role in the structuring of
forest ecosystems and the shaping of food webs. Such effects
should be particularly noticeable in bird populations because
bird species are sensitive to changes in vegetation volume and
composition. W. J. McShea and J. H. Rappole monitored the den-
sity and diversity of vegetation and birds in eight 9.9-acre (4-ha)
sites in northern Virginia to determine the effect of white-tailed
deer on forest bird populations (2000. Managing the abundance
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lived, the guidelines have not always been followed. Between
1973 and 1986, conservation programs in the United States,
Australia, Canada, and New Zealand translocated 700 terrestrial
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and diversity of breeding bird populations through manipulation
of deer populations. Conservation Biology 14 (4):1161–70). Four
of the sites were fenced to exclude deer.



between the agencies, help the conservation and recovery of
threatened and endangered species, and generally improve water
quality in the country.
The density and diversity of plants in the understory of the
fenced sites increased significantly. The abundance of birds, espe-
cially of species that feed on the ground and in the intermediate
canopy, increased after the exclusion of deer. However, the
species diversity of birds did not increase because the bird
species changed with the succession of understory vegetation.

McShea and Rappole concluded that in protected areas deer
may cause significant changes in the abundance and species
composition of birds and that such changes can be reversed by
removing deer to increase the diversity and density of under-
story vegetation.
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State clean water programs 
and endangered species

Two key statutes that affect the National Park Service’s efforts
to protect fish and wildlife are the Clean Water Act and the
Endangered Species Act. The goals of both laws refer to the pro-
tection and viability of organisms. The Clean Water Act called for
eliminating the discharge of pollutants by 1985, attaining fishable
and swimmable water by 1983, and prohibiting the discharge of
toxic pollutants in any amount. The act contains statements
about necessary improvements to conserve waters for the pro-
tection and propagation of aquatic life and wildlife. It established
qualitative water standards that favor the propagation of fish and
wildlife and set quantitative discharge limits that must meet these
water quality standards. The Endangered Species Act called for
the conservation of endangered and threatened species until they
recover sufficiently to no longer need the protection of the
statute. Various sections of the act define the roles and responsi-
bilities of governments and private parties.

The protection and recovery of threatened and endangered
aquatic species would benefit from a concerted application of
both acts (E. Rosan. 2000. EPA’s approach to endangered species
protection in state Clean Water Act programs. Environmental
Law 30(2):447–85). An impediment has been the role of states
under the Clean Water Act. The act authorizes states to adminis-
ter their own clean water programs and to issue their own per-
mits for point source discharges into waters (National Pollutant
Discharge Elimination System [NPDES]). Such programs must
comply with minimum requirements of the Clean Water Act, but
because discharges under state clean water programs are not fed-
eral actions, they do not trigger compliance with the federal
Endangered Species Act. (However, in cases where the
Environmental Protection Agency (EPA) retains approval author-
ity over state programs or final permit actions [e.g., NPDES per-
mits], the EPA is required to determine what effect a permit may
have on threatened and endangered species.)

The EPA, the National Marine Fisheries Service, and the U.S.
Fish and Wildlife Service spent almost a decade developing an
interagency memorandum of agreement and national coordina-
tion procedures to protect endangered species from adverse effects
of the state-administered clean water programs. Under the 1999
draft memorandum of agreement (that was subsequently imple-
mented on 22 February 2001), the EPA agreed to consult with the
Fish and Wildlife Service (and the National Marine Fisheries
Service when appropriate) in the review of state discharge permits
and water quality standards to protect listed species.

Although some issues still need to be resolved, the memoran-
dum of agreement is expected to help improve communications
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Problems in documenting population 
trends of the desert tortoise

Documenting trends of a species that is widespread but sparse-
ly distributed can be difficult. Such is the case with the Mohave
Desert populations of the desert tortoise (Gopherus agassizii).
Desert tortoises occur over a huge area and can be abundant in
places. The listing of tortoises as threatened in 1990, because
surveys suggested that some populations were declining rapidly,
affected human activities in much of the desert Southwest.
However, questions have arisen regarding the survey methods
used before listing the tortoise.

Desert tortoises were studied at Joshua Tree National Park for
six years to establish baseline population estimates and docu-
ment changes over time (Freilich, J. E., K. P. Burnham, C. M.
Collins, and C. A. Garry. 2000. Factors affecting population
assessments of desert tortoises. Conservation Biology
14(5):1479–89). The researchers found that population estimates
that do not account for weather changes are likely to be mislead-
ing. Their estimates, based on weekly spring surveys, varied sub-
stantially, particularly during wet and dry years. They found that
apparent changes in population size were most strongly related to
changes in the susceptibility of capturing the animals. In dry
years the tortoises’ home ranges decreased, captures decreased,
and the effort required by the researchers to find each tortoise
nearly doubled. The researchers concluded that tortoises are
likely to be undercounted during dry years and that earlier stud-
ies conducted during droughts are probably not accurate, partic-
ularly if few tortoises were found.

The authors noted that the case of the desert tortoise may be
true for other wide-ranging species. They urged that the U.S. Fish
and Wildlife Service must ensure that listings of these species be
based on tested methods and reliable data. Survey techniques
must be carefully analyzed and reviewed to ensure that they are
sufficiently robust to encompass both temporal and spatial het-
erogeneity inherent in ecosystems. Otherwise, the credibility of
the Endangered Species Act can be challenged.




