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ABSTRACT

Mercury concenlrations were determined in muscle and liver

of 41 species of fish and a limited number of plankton,

sediment, and invertebrate samples collected from North

Atlantic offsliore waters in 1971. The average mercury con-

centration in fish muscle was 0.154 ppm with a standard

deviation of 0.124. Invertebrate samples had mercury con-

centrations which were generally less than 0.1 ppm. In a

single lobster sample, however, 0.31 ppm mercury was found

in the tail muscle and there was 0.60 ppm in the liver. Mer-
cury levels in all 9 plankton and 10 sediment samples taken

were less than 0.05 ppm.

Introduction

Recently, much has been published about mercury in

freshwater lakes in Japan. Sweden, Canada, and the

Great Lakes area of the United States. Mercury dis-

charged into these waters was found to accumulate in

tissues of fish and other organisms to levels that in cer-

tain species were considered potentially dangerous to

human health (/ ).

This mercury was traced to many industrial and do-

mestic uses, such as the manufacture of sodium hy-

droxide and chloralkali plants, paper manufacturing,

plastics production, and application of fungicides to

control yeast and mold growth on grass and in pulp

mills.

The degree and source of mercury contamination of

freshwater fish and waters were readily established.

Levels in marine fish and waters, however, were not so
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easily determined. The Food and Drug Administration

(FDA), U.S. Department of Health, Education, and

Welfare, conducted a survey of mercury levels in sev-

eral species of both domestic and foreign marine fish-

eries products and found that certain species of tuna

and swordfish contained mercury above the 0.5 ppm
action level, the maximum allowable concentration in

fish intended for sale.

As a result of these findings, a program was initiated

within the National Marine Fisheries Service. U.S. De-

partment of Commerce, to determine mercury levels in

other marine fish as part of an overall program on the

effects of chemical contamination of living marine re-

sources. The present paper reports on part of this pro-

gram, a survey of mercury concentrations in groundfish

collected from U.S. waters of the North Atlantic Ocean.

Experimental Methods

SAMPLE COLLECTION

Fish and invertebrates were collected by otter trawl dur-

ing the annual assessment of groundfish stocks con-

ducted by the National Marine Fisheries Service,

Northeast Fisheries Center. Woods Hole. Mass. After

the catch, fish and invertebrates were sorted and dis-

sected aboard the vessel. Livers and a 1 -inch-thick steak

immediately posterior to the head were taken from each

fish. Invertebrate samples varied: whole squid were an-

alyzed although scallop samples were composed of only

the edible muscle and lobster samples consisted of the

digestive diverticula and tail muscle.

Bottom sediments were obtained from selected areas

with a Smith-Mclntyre sampler. Samples were removed

for analysis with a plastic tube 1 ' 'z inch in diameter and

6 inches long, which was inserted into the bottom sedi-

ment, capped, and frozen.
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Approximate geographic sampling areas arc shown in

Figure 1. Common and scientific names o(" fish and in-

vertebrates obtained in the survey arc presented in

Table 1.

FIGURE 1. Colleclion sites of fish sampled for mercury
concentrations, North Atlantic ofjshore waters— 1971

TABLF 1. I'isli sampled for mercury concentrations.

North Atlantic offshore waters— 1971

Common Name



The procedure for mercury analysis of sediment sam-

ples was obtained from the Chemistry Laboratory

Manual—Bottom Sediments, December 1969, compiled

by the Great Lakes Region Committee on Analytical

Methods, Federal Water Quality Administration, a pre-

decessor of the U.S. Environmental Protection Agency.

Samples ranging between 0.2 and 0.5 g were weighed

into 125-ml Erlenmeyer flasks and 10 ml distilled water

and 5 ml of 1:3 lactic acid:HCl (aqua regia) were

added. Samples were heated lor 2 minutes in a 95° C
water bath and cooled in tap water for 10-15 minutes.

Fifty ml distilled water and 15 ml of a 6 percent potas-

sium permanganate sokition were added to each flask.

Then samples were reduced and analyzed by atomic

absorption spectrophotometry as described for fish tis-

sue except that sediment samples were analyzed the day

they were digested.

Percent recoveries of HgCL added to fish muscles and

sediment prior to digestion are given in Table 2. Mer-

cury was added to fish muscle before any acids or other

reagents and was not allowed to equilibrate with muscle

prior to addition of acid. Mercury added to sediment

was allowed to stand for 2 hours prior to addition of

water and acid. Sensitivity was about 0.05 ppm.

TABLE 2. Percent recovery of mercury from fish and

sediment. North Atlantic offshore waters—1971



TABLE 3. Mercury conccntralions in individual fish

samples. North Atlantic offshore waters—1971



TABLE 5. Mercury concentralions in composite fish samples, North Atlantic offshore waters— 1971
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