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METALS IN SURFACE
SEDIMENTS FROM

POINT DUME TO

POINT HUENEME

During 1980, the Project extended its comprehensive survey of the coastal shelf and slope of
southem California by adding seventy-three stations between Point Dume and Point Hueneme,
west of Santa Monica Bay. Previously, trace metal concentrations in sediments were reported
for the shelf off Palos Verdes Peninsula (Hershelman ef al, 1977, 1981) and for Santa Monica
Bay (Jan and Hershelman 1980). These two previous surveys both included areas of major
wastewater treatment plant outfall systems where there are highly elevated metal concentra-
tions in surface sediments. Here, we report the measurements of seven trace metals and four
physical parameters in a region where the Infaunal Index indicates normal conditions exist
(Bascom et al. 1978). We found that the trace metals measured generally fall within control
values and correlate positively with water depth, total volatile solids, and smaller particle size
fractions of the sediments. There is a strong negative correlation between the metals and the
dry to wetl weight ratio of the sediments.

SURVEY REGION

The study area is the shelf west of Santa Monica Bay, extending from Point Dume to Point
Hueneme. Two nearshore submarine canyons (Hueneme and Dume Canyons) border this re-
gion, with Mugu Canyon approximately in the middle (Figure 1). The small Ventura County
outfall is located near Hueneme Canyon, discharging at 20 meters depth. Seventy-three stations
along eleven transects were sampled at approximately the 20, 60, 100, 300, 500, 600,and 700
meter isobaths. At fivelstations, grab samples could not be taken because of rocky bottom con-
ditions. Two stations, 95-100 and 95-200, adjacent to the rocky bottom rise at 34°N, 119°0I'W
were composed largely of shell fragments and thus, were not included in the statistical analysis.
This region has previously been designated as one where control conditions exist (Word and
Mearns 1979).

METHODS

Station locations and depths are shown in Figure 1 and Table 1. The overall plan of the survey,
as well as sampling methods and equipment, were reported by Bascom (1978). Benthic grabs
were taken with a modified Van Veen as described by Word (1976) and the upper 2 cm sub-
sampled for metals. Methods for percent solids (dry/wet ratio x 100), total volatile solids
(TVS), and grain size are reported in Word and Mearns (1979). Sample preparation, storage,and
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Figure 1. Benthic grab station locations
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Table 1 Continued

trace metal analytical details are described in Jan and Hershelman (1980). Briefly, a wet ashing
was performed with a hot nitric acid-hydrochloric acid digestion. After cooling, the digestate
was filtered through acid-washed Whatman No. 40 filter paper (8-micron pore size} and diluted
to 50 ml. Analyses were performed by aspiration into an air/acetylene flame of a Varian-Tech-
tron atomic absorption spectrophotometer (Model AA-6), equipped with a premix burner and
a simultaneous background corrector. When very low concentrations were encountered, quanti-
fication was done by injection into a carbon rod atomizer, There were no significant matrix in-
terferences in detection of the elements in question, given a sample size of up to 2 grams. Ana-
lytical blanks were prepared along with the sediment samples, using the same procedures and
reagents.

The resulting trace metal concentrations were compared with four physical measurements (in-
cluding water depth) by linear regression. In the regression analyses, the arcsin transformation
was employed to convert the non-normal distribution of proportion (percent) values used to
describe the percent solids, percent total volatile solids, and the percent sediment particles less
than 63 um in size to the near normal distribution required. The arcsin transformation is ex-
pressed as the angle whose sine is the square root of some proportion X, or X’ = arcsin X
(Zar, 1974).

RESULTS AND DISCUSSION

Concentrations of silver, cadmium, chromium, copper, nickel, lead, and zinc are presented in
Table 1. Physical descriptions of the sediments are also shown. In addition, Infaunal Index
values are listed. With the exception of two Dume Canyon stations, all are above the “normal”
criteria of 60. The average Infaunal Index value is 77, indicating that this is an unimpacted
region (Bascom 1978; Bascom efal. 1978; Word 1980).

Of the 67 stations sampled, 12 were at a depth of 60 meters. Trace metal concentrations at
these stations generally fall within the range of 60 meter control values from a survey con-
ducted along the entire southern California coast (Word and Mearns 1979). For comparison,
the results are summarized in Table 2. :

Even though only a single measurement per station for each parameter was performed, there
was a high correlation (P = < 0.001) of trace metal concentrations with the physical compon-
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ents of the sediments. These relationships are listed in Table 3. The trace metals measured are
usually associated with the finer grain sizes presumably due to the higher adsorptive qualiiies
of the smaller sediment particles. In deeper water, the sediments are composed of smaller parti-
cles. Therefore, trace metal concentrations increase with depth, There are numerous possible
explanations for these sediment distributions, but resuspension and seaward motion of terrestri-
ally derived sediment particles, progressively separated into finer size fractions is the most like-
ly explanation (Emery 1960).

Total volatile solids also correlate positively with increasing water depth because of the adsorp-
tive qualities of finer grain sizes. Figure 2 shows this relationship for the shelf and slope, down
to 700 meters. Therefore, trace metal concentrations also correlate with total volatile solids,
and in fact, some portion of trace metals may be attached to the volatile solids (Serne and

Mercer 1975).

Percent solids yield high (negative) correlation coefficients with metals because low percent
solids reflect more water content which occurs with finer grain size sediment.
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Figure 2. The relationship of total volatile salids in surface sediments (0-2 cm) to water
depth on the shelf and slope from Paint Dume to Point Hueneme. Trace metals correlate
positively (P <0.001) with increasing water depth and total volatile solids.

Lead yielded the lowest correlation coefficient with water depth, possibly because its presence
is due to auto emissions along the heavily traveled Pacific Coast Highway in the Point Dume
area. Silver also yielded lower (though statistically significant) correlation coefficients. Silver
concentrations were very low at some stations, thus, the correlations could be affected by the
larger analytical variation at or near the detection limit.

No effects were noted in the sediments within 1 km of the Ventura County outfall, which pre-
sently discharges 18 mgd of secondary treated effluent (for details see Schafer, this report).

The Project is presently continuing this survey of trace constituents in sediments on the shelf
and slope off Orange County.
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