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1979 LAKE ERIE MAIN LAKE SURFACE SEDIMENT SURVEY

SUMMARY

Data from the 1979 main lake surface sediment survey indicates that
some metals are highly concentrated offshore from tributary mouths near
major industrial areas. Lead, nickel, copper, silver, vanadium, mercury,
zinc, cadmium and chromium show elevated levels offshore from the Detroit
River. Mercury is also high along the Pennsylvania/New York shoreline.
Zinc and cadmium show high concentrations off Cleveland and Erie,

Pennsylvania. Chromium is also high near Buffalo.

In addition, 14 of the elements show very high concentrations at
Station 1, which is located offshore from the Welland Canal. It 1is
suggested that high sediment levels here are caused by ships using this

anchorage area prior to or following passage through the canal.

Data analysis shows that parts of the central and eastern basins have
the highest mean concentrations of elements in the sediments. Thesé areas
correlate generally with the known sediment sinks in Lake Erie. Thus, it
appears that many metals which are sedimented in the western basin may be
re-distributed along with the sediments to sinks in the central and eastern

basins.



METHODOLOGY

Sediment samples were collected from 80 main lake stations (Figure 1)
during the summer of 1979 by the U.S. Environmental Protection Agency,
Region V. One core was taken at each station except where prevented by
unsuitable bottom conditions. Analytic work was done by the EPA's Central
Regional Laboratory. The top 10 cm of each core were homogenized and
analyzed for 19 elements. The remaining material from some of the cores was
also analyzed as a second sediment layer. However, because these data are
incomplete and inconsistent regarding depth, they are not included in this

report.

Concentrations reported by EPA are given in Table 1, expressed as mg

-1 dry weight except as noted. The values were plotted onto main lake

kg
station maps, from which contour maps were prepared to show the distribution

of the elements in the main lake sediments (Figures 2-17).

Statistical analysis of the data was 1imited by the lack of comparable
historical data for main lake sediments and by the nature of the survey,
j.e., only one core per station. In addition, data were unavailable for 1l
stations (3, 4, 8, 11, 23, 34, 40, 50, 51, 82 and 85). In some cases, the
values reported were known to be higher than actual values; these data were
not included in the mapping or data analysis. A cluster analysis was used
to group like areas of the lake sediments together on the basis of 9

elements for which a complete data set was available.



RESULTS AND DISCUSSION

Aluminum (Figure 2) is a major constituent of the natural sediment
input to the lake. 1I1lite is the dominant clay mineral in Lake Erie,
forming a very fine-grained sediment transported to deep sink areas.
Aluminum is fairly well distributed throughout the lake, with somewhat

higher concentrations in the central and eastern basins.

Titanium (Figure 3) is closely related to aluminum in the sediments.
It is distributed fairly evenly except in the eastern basin, where there are
high concentrations in the sink area and at Station 1, located offshore from

the Welland Canal.

Iron (Figure 4) is the most abundant element found in main Jlake
sediments. Concentrations of Fe are affected by the condition of overlying
water, decreasing as Fe is released from the sediment during periods of

anoxia. High concentrations were found in the central and eastern basins.

Manganese (Figure 5) shows a somewhat spotty distribution. It also is
released from the sediments under anoxic conditions. Fairly high levels are
found in parts of the central basin, with very high concentrations between

the central and eastern basins and at Station 1.

Lead (Figure 6), one of the important industrial metals, shows a

characteristic pattern of distribution: higher concentrations near the




mouth of the Detroit River, in deep sink areas of the central and eastern

basins, and at Station 1.

Nickel (Figure 7) shows elevated levels off the Detroit River and in

the western basin, in much of the central basin, and at Station 1.

Mercury (Figure 8), with higher concentrations in the western basin,
demonstrates the re-distribution of surface sediments from the Detroit
River area eastward. There are high concentrations also in the eastern
basin, along the Pennsylvania/New York shoreline, and, to a Tesser degree,

off Cleveland.

Zinc (Figure 9) shows elevated levels off the Detroit River and in the
western basin generally, and at Station 1. Somewhat higher concentrations

are found near Cleveland and Erie, Pennsylvania.

Copper (Figure 10} has its highest concentrations off the Detroit

River and in the western basin generally, as well as at Station 1.

Molybdenum (Figure 11) shows higher concentrations in the central and

eastern basin areas and at Station 1.

Silver (Figure 12) was reported in the sediments only in areas off the

Detroit River and in the central basin.




Barium (Figure 13), Cobalt (Figure 14) and Vanadium (Figure 15) show
high concentrations off the petroit River, in the central and eastern

basins, and at Station 1.
Chromium (Figure 16) has very high levels off the Detroit River and at
Station 1, with fairly high levels generally in the western basin and near

Buffalo.

Cadmium (Figure 17) was reported off the Detroit River, off Cleveland

and Erie, Pennsylvania, and in the central basin.

Berylium, Tin and Boron were reported in the sediments only at Station

The results of a cluster analysis, using 9 elements for which a
complete data set was available, are given in Table 2. For the most part,
the analysis is dominated by Al and Fe, the most abundant components of the
lake sediments. Except for Cluster No. 1, the groups show a general ordered
increase in mean concentrations of the elements. Cluster No. 1 includes
Station 1, with its high concentrations of 5 of these e]ements in

conjunction with relatively low levels of Al and Fe.

The areas of the lake corresponding to Cluster No. 4 (highest mean
cpncentratibns) are located in the central and eastern basins. Fairly high

concentrations (Cluster No. 3) are found in the middle portion of the



western basin, and in the central and eastern basins. Moderate Tlevels
(Cluster No. 2) are located in parts of all 3 basins. Low concentrations
(Cluster No. 1) are found in the northeast part of the central basin and at

Station 1 (Figure 18).

Figure 19 shows the general sediment deposition pattern determined for
Lake Erie. The Tight areas represent depositional zones for fine-grained
silt and c1a& particles and organic matter, especially in the deep areas of
the central and eastern basins. In general, the depositional zones
correspond to the areas of highest element concentrations. In addition, the
large non-depositional area in the northeastern part of the central basin
correlates well with the Tow concentration area derived from the cluster

analysis.
CONCLUSIONS
1. High concentrations of heavy metals are found in the main Tlake
sediments offshore from tributaries draining major industrial

areas.

2. High concentrations of 14 elements are found in Station 1

sediments; this is the anchorage area for the Welland Canal.

3. Areas of highest mean concentrations for 9 elements correspond

generally to Lake Erie depositional zones, especially the deep




sink areas in the central and eastern basins; elements sedimented
in western Lake Erie may thus be transported eventually to the

central and eastern basin sink areas.
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