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Endocrine disrupting chemicals and organochlorines in coastal ecosystems:
wildlife injury, pollution control, and environmental recovery
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Persistent organochlorine pollutants continue to be impor-
tant food chain contaminants in coastal ecosystems, even
though most organochlorine pesticides have been highly regu-
lated or banned for agricultural use. Two important case stud-
ies in the United States and Canada document the duration of
persistence in temperate climates, with data from both indus-
trial and agricultural runoff. The Mussel Watch programs
administered by the US National Oceanographic and
Atmospheric Administration (NOAA) and the State of
California have monitored mussels and clams in coastal areas
since 1968. The programs have documented substantial DDT
and DDE in runoff from agricultural areas, which peaked in
1972, and declined rapidly thereafter. By 1976, the predomi-
nant DDT residues were industrial in origin, and these persist-
ed as biologically available to bivalves, fish and birds in south-
ern California until the present. Agricultural runoff declined
nearly to baseline levels within four years of the cessation of
use of DDT, indicating that burial in estuarine and coastal
ocean sediments can remove these organochlorines from the
food web. High levels of DDE were found in Southern
California fish in 1984-5, and fish eating birds monitored in
1992 continued to have high levels in eggs. Research conduct-
ed for the US lawsuit against Montrose Chemical Company
indicated that the geographic distribution of residues in bird
eggs closely correlated with industrial discharge of DDT be-
tween 1947-1970. The industrial discharges of DDT remained
bioavailable for more than 20 years.

Canadian Wildlife Service monitoring of Herring Gull eggs
at colonies surrounding the Great Lakes of North America in-
dicate that organochlorines from both industrial and agricul-
tural use have declined by about 90% over the past 25 years.
The Great Lakes are now being used for studies measuring at-
mospheric deposition of volatile organochlorines, such as
DDT and toxaphene, which continue to be detected in signifi-
cant amounts in fish and birds. Industrial organochlorine pol-
lutants in the Great Lakes also remained bioavailable in the
ecosystem longer than agricultural pesticides. The apparent
reason for environmental availability of industrial pollutants
compared to agricultural pesticides in river runoff may be re-
lated to other sediments in rivers. Because suspended sedi-
ments in rivers accompany the transported agricultural pesti-
cides, concomitant sedimentation of sediments and pesticides
may physically trap and bury the pesticides, making them less
bioavailable as layers of sediments build up in estuaries and
near-shore coastal sediments. Major storm events, however,
can displace the recent sediments and reintroduce the persis-
tent organochlorines into the ecosystem.

Other endocrine disrupting chemical may also be transport-
ed with river runoff into coastal areas. Industrial alkylphenol
detergents in estuarine sediments have resulted in exposure to
flatfish in English and European waters. Some fish acquire
residues during the breeding migration into estuaries, and re-
main contaminated after leaving the estuaries to forage in
coastal oceans.
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A budget describes the rate of material delivery to the sys-
tem, the rate of material removal from the system, and the rate
of change of material mass within the system. Some materials
may undergo internal transformations of state that lead to ap-
pearance or disappearance of these materials. Stoichio-
metrically linked C, N, P budgets provide a good description
and understanding of nutrient dynamics by identifying and
quantifying important fluxes in and out of the coastal zone.

The stoichiometrically linked water-salt-nutrient budgets
were calculated using the LOICZ Biogeochemical Guidelines

and constructed in a prescribed order (Gordon et al., 1996).
The system or bay is defined as a box. The water budget was
constructed first and this accounts for all freshwater inflows
and evaporative outflows from the coastal marine system, the
difference balanced by the residual flow. The residual flow
carries salt and this is replaced through the mixing flux, a flux
associated with tides, winds, density and large-scale circula-
tion patterns. All dissolved materials will exchange between
system of interest and adjacent system according to the crite-
ria established in the water and salt budgets. Deviations of



