Mercury Threatens Wildlife Resources

By William Loftus and Oron Bass, Jr.

In recent decades, our national park areas have
faced a previously unrecognized threat — the introduc-
tion of contaminants from external sources often dis-
tant from park boundaries. The effects of long-range
trangport of contaminants, which contribute to acidic
deposition, ozone damage. and impairment of scenic
resources, have become obvious to park employees
and wisitors alike. National parks also have suffered
from point and nenpoint source pollutants entering
parks in waters shared by cities, industry, and agricul-
ture.

The NPS has responded by instituting research
and monitering programs with the guidance and par-
ticipation of the Air and Water Resources divisions.
NPS also is a major player in the National Atmos-
pheric Deposition Program. Individual parks, to
maintain their air and water quality standards as re-
quired by the Clean Air and Clean Water Acts. often
work closely with other federal and slate agencies to
monitor physical and chemical parameters,

Although NPS has programs to monitor the status
of park air and waters, the contamination situation de-
scribed in this report strongly indicates that present
monitoring programs are inadequate to detect ecotox-
icants that accumuilate in park biota. This case history
deals with mercury, but applies as well to other bioac-
cumulated heavy metals and pesticides. We hope the
mercury case history in the Everglades will demon-
strate the need for periodic testing of the biota for con-
taminants {biomonitoring) to improve chances of de-
tecting a problem before symptoms occur.

Mercury (Hg) is a heavy metal found naturally in air,
water, and earth in a number of chemical forms. It is
very volalile, easily entering the atmosphere where it
may be dispersed widely {Swain, 1983). The biota ac-
cumulate mercury in body tissues, through which it is
passed o higher trophic levels in the food web
{Johnels et al., 1967}. Top-level carnivores may accu-
mulate loads at which toxic effects, such as nerve
damage. convulsions, and death occur. The U.S. Food
and Drug Administration presently sets a maximum
fimit of 1.0 ppm Hg in human foods. Methylmercury is

the most toxic and accumulatory mercury compound.
Itis believed to be produced by the microbial methyla-
tion of Hg in aquatic systems {Naticnal Academy of
Sciences, 1978).

The first hint that Hg was present in Everglades NP
{EVER} came during the DOT-scare of the early
1970s. Ogden et al. (1974) presented the results of
screening a variety of wildlife for pesticides and heavy
metals. They expressed concem about the biotic ef-
fects of Hg because levels in some freshwater fishes
averaged between 0.6 and 0.9 ppm. Levels in eggs
from wading birds and alligators ranged from 0.4 t0 0.5
ppm Hg, and exceeded 1.0 ppm in some wading bird
tissues. Ogden et al. (1974) suggested that the biota
be monitored for contaminants every 2 or 3 years, but
for reasons unciear to us their suggestion was not
heeded.

In 1989, a statewide sampling program for Hg in
freshwater gamefish by the Florida Game and Fresh
Water Fish Commission revealed that muscle filets
from largemouth bass (Micropterus salmoides) in the
Everglades had the highest levels (x>1.0-1.5 ppm) in
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Figure 1. Extreme southem Florida, showing the major deainage areas in and near Everglades NP. High (closed sympols) or low (open symbol) mercury levels in tissues
from fishes, raccoons, and the Florida panther, show the palterm of association with Shark Slough.
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