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The fish in Monroe County, New York, do not contain dangerously high concentrations
of mercury. Some large fish, however, have been found to contain more than 0.5 parts
per million (ppm) of mercury, the guideline set by the United States Food and Drug
Administration and by the New York State Department of Health as the highest allowable
mercury concentration in fish, Pumpkinseed sunfish, a common 'pan®' fish of the Great
Lakes region, were tested for organic and inorganic mercury by the author and the
results compared with data on mercury concentrations in other species of Monroe County
fish collected by New York State. Several locations (in particular, the Genesee River
below Rochester) had some fish with notably higher mercury concentrations than others,
indicating a mosaic distribution of mercury with *high' and *low’ spots in each body
of water. Levels of total and organic mercury in fish caught at the same location
were widely scattered but it could be seen that fish accumulate mercury as they age,
Organic mercury constituted 52% - 86% of the total mercury in the sunfish studied;
the remainder was less toxic, inorganic mercury,

Background Information

Weathering releases the element mercury from rocks and soils into the surrounding
water or air (1, 2). In water the mercury is quickly adsorbed by bottom sediments,
particularly vwhen the bottom is covered by decaying organic matter. Once on the bottom,
the Inorganic mercury can be converted by microorganisms to the very toxic compound
methyl mercury which is very easily absorbed by animals (3). For comparison, 90-99%
of the methyl mercury ingested is absorbed by various tissues while only 1% of the in-
organic mercury eaten is similarly absorbed (4). In general, organisms higher in the
food chain contain more mercury than those lower downj older fish may accumulate methyl
mercury both by eating smaller organisms that are contaminated and by absorbing it
directly across their outer membranes.
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Dangerous mercury levels in man

Some people are more susceptible to mercury poisening than others., Sensitive
human adults with 0.2 ppm methyl mesrcury in their blood have shown symptoms of mercury
poisoning, while others with higher levels seemed perfectly normal (4). The first
evidence of methyl mercury poisoning is malfunction of the nervous system. Symptoms
include dlurred vision, loss of co-ordinated movement of fingers and emotional irrita-
bility. More severe mercury poisoning sty result in involuntary movement, blindness,
mental and emotional retardation and loss of consciousness, and can lead to permanent
damage and death, Prenatal and newborn infants are believed to be particularly sene
sitive to low doses of mercury but this has not been confirmed,

The legal limit for total mercury content in fish set by the United States Food
and Drug Administration for fish in interstate commerce is 0.5 mgm of mercury per
kilogram of fish or 0.3 ppm. To arrive at this figure they started with the information
that a sensitive adult will show early symptoms of methyl mercury poisoning if he eats
0.3 ppm methyl msroury a day. Then they arbitrarily decided to use a safety factor
of 10 and sajid that the highest acceptable uptake of methyl msrcury should be approxe
imately 0.03 ppm methyl mercury each day or about 0,4 mgm for each kgm of body weight
each day, This does not mean that a man may not safely eat more than 0,03 ppm methyl
mercury on any given day. He can eat a great deal more 2t a single mesl if he then
does not eat any fish for a number of days, but a man who consumes large quantities
of fish each day can only safely eat fish with low mercury levels. This is summarized
in Fig. 3 where the assumption is .nde that fish is the only source of mercury to which
the eater is exposed.

Why sunfish were chosen for tests —

The Pumpkinseed sunfish is a common fish species in Monroe County. A recent survey

shows it to be the second most frequently found fish in shore waters of Irondequoit

Bay (5). Sunfish are placed relatively *high® in food webs, and are caught and eaten
by Monroe County fishermen. Mercury levels in sunfish can indicate amounts of mercury
contamination in Monroe County fish that eat the same kind of food as sunfish, such

as bluegills, black crappies, yellow perch, white perch, and rock bass. They can also
give us a rough messure of the amount of pollution by mereury present in Monroe County
lakes and rivers.

Methods

Sunfish were collected with a 12 foot 1/8" geine and immediately tagged and put
in ice. The fish were measured (standard length) (6) and their ages determined by
counting the scales growth rings (7). Mercury analysis was performed using the flamee
less atomic absorption method, Care was taken in preparing the reagents to avoid any
outside mercury contamination. Two grams wet weight of muscle were taken from the right
side of each fish, Samples were homogenized in 2 Waring blender for 10 to 15 minutes
until no large pieces of muscle were present. The suspension from the blender was then
diluted and analyzed for total and inorganic mercury by a new method (8). The dif-
ference between total and inorganic mercury is called organic mercury and is agsumed
to be primarily methyl mercury, since no sources of other organic mercury are known.
The fish from Irondequoit Bay were pooled and only one analysis was done., Fish from
other places were anzlyred individually,







