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ABSTRACT. Non-migratory fish from the mouths of tributaries to Lake Ontario and from the
Niagara River and its tributaries were analyzed for anthropogenic organic compounds by methane
enhanced, negative ion, gas chromatographic mass spectrometry. The results indicate that non-
migratory fish, sampled at distances of up to 300 km from Niagara Falls, New York, accumulate
pollutants originating at a particular hazardous waste site in that city. Several brominated aromatic
compounds that apparently come from Rochester, New York, were also identified. A variety of
chlorinated pesticides and compounds of industrial origin were found.
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management, fish, pesticides.

INTRODUCTION

The presence of numerous hazardous waste dumps
near the shores of the Niagara River and the indus-
trial nature of the city of Niagara Falls, New York,
have created pollution problems in the Niagara
River and Lake Ontario (Allen ef al. 1983). One
problem is human exposure to pollutants through
the consumption of fish. We have previously
shown that one of these dumps, the Hyde Park
dump, is the major source of several fluorinated
pollutants in Niagara River fish (Jaffe and Hites
1985a). These hydrophobic compounds are proba-
bly particle-associated and may accumulate in the
food chain. The impact of these compounds (and
by implication, of other compounds leaking from
the Niagara Falls dumps) on the fish in Lake
Ontario is not yet known. Therefore, we have ana-
lyzed fish taken from numerous rivermouths and
embayments along the southern and eastern shores
of Lake Ontario for these compounds. Fish were
sampled and analyzed from the Niagara River and
from tributaries to the Niagara River to gain a
better understanding of the sources of the various
compounds. In all cases, only non-migratory,
bottom-feeding fish species were collected so as to

63

be representative of the local vicinity. The presence
of compounds from a specific point source in non-
migratory fish provides information on the
bioavailability and transport of these compounds.

The fluorinated compounds, which were the pri-
mary analytes of this study, were shown to be leak-
ing from the Hyde Park dump by Elder ef al.
(1981) and by Jaffe and Hites (1985a). They are all
by-products of Hooker Chemical’s production of
4-chlorobenzotrifluoride; their structures are
shown in Figure 1. We have previously shown, that
these compounds come almost exclusively from the
Hyde Park dump (Jaffe and Hites 1985a). If this
dump has a long-range impact on the fish of Lake
Ontario, these compounds will be present in fish
from remote areas of the lake. Our previous results
show that sediments from remote areas of the lake
have trace levels of these fluorinated compounds
(Jaffe and Hites 1985a and b, Kaminsky ef al.
1983), and based on these data, a transport mecha-
nism for particle adsorbed pollutants entering
Lake Ontario from the Niagara River was pro-
posed (Jaffe and Hites 1985b). The intent of this
paper is to further demonstrate the long-range
transport of certain organic pollutants in Lake
Ontario and indicate their bioavailability.
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FIG. 1. Structures of the fluorinated compounds.
Compound 1: dichloro-trifluoromethylbenzophenone;
Compound 2: alpha, alpha-difluoro-dichlorotrifluoro-
methyldiphenylmethane; Compound 3: bis(tri-fluoro-
methyl)chlorobiphenyls. We will designate this last
group as compounds 3-1, 3-2, 3-3, 3-4, and 3-5 where
the second digit indicates the number of chlorines.

The analytical methods were based on gas chro-
matographic mass spectrometry operating in the
negative ion mode. Because this technique
responds to other poly-halogenated compounds,
pesticides and other industrial compounds were
also measured in the fish samples. Thus, we were
able to determine a point source of some bromin-
ated pollutants.

EXPERIMENTAL SECTION

Fish were sampled in the summer of 1984 by
electro-shocking. Sample locations are shown in
Figures 2 and 3. Lake Ontario rivermouth and
embayment sampling sites were within 1 mile of
the lake, except for the Genesee River sample
which was taken 2 miles upstream. All of the fish
were carp except for the Black River, the Oak
Orchard Creek, and the duplicate samples from
the Buffalo River and the Eighteen Mile Creek (see
Table 1). All fish were non-migratory bottom-
feeding fish.

The fish were immediately labeled, weighed,
measured, wrapped in clean aluminum foil, and
frozen. In the laboratory, fish from the same loca-
tion, of the same species, and of similar size, were
combined into composites (see Table 1). The
ground composite material was mixed and
reground two additional times before a 500 gram
subsample was placed into a clean glass container
and frozen until analysis. Extraction and cleanup
procedures have been described elsewhere (Jaffe
et al. 1985).
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FIG. 2. Map of the Niagara River area indicating the
sampling sites and some of the hazardous waste disposal
sites.

The fractionated fish extracts were analyzed by
methane enhanced, negative ion, GC/MS on a
Hewlett Packard 5985B instrument, equipped with
a DB-5 30-m capillary column. The ion source
pressure and temperature were 0.4 torr and 100°C,
respectively. The GC oven temperature was pro-
grammed from 40°C for 4 minutes to 280°C for 20
minutes at a rate of 4°C/minute. Injector and
transfer line temperatures were set to 285°C.

An internal standard, 2-chloro-5-(trifluoro-
methyl)-benzophenone, was used for quantitiation
purposes. Response factors were determined using







