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HAIR MERCURY CONTENTS AND FISH EATING HABITS
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Mercury contents in hair samples were determined from people who have eaten fish fran
a Finnish man-made lake, in which high mercury concentrations in fish have been found. The
mercury contents in human hair (mean 6.6 mg’/kg" was clearly higher than the normal level.
Males had a higher concentration than females. The development of mercury contents in hair
was followed. |

Introduction

The construction of man-made lakes in known to elevate the mercury concentrations in
fish 1-4). In several Finnish man-made lakes elevated concentrations have been found and
the highest values have been reported from Kalajirvi in western Finland (5).

Fish with mercury concentrations exceeding 0.4-1 mg/kg is commonly considered unsuit-
able for human consumption. High mercury concentrations may thus cause a health risk for
people eating fish from recently impounded reservoirs. Human hair is a good indicator of mer-
cury exposure and there has been a good correlation between the consumption of polluted fish
and the mercury content of hair (6-10). The purpose of this investigation was to estimate the
rate of mercury contamination in people who eat fish from the Finnish reservoir having the
highest mercury content in fish.

Material and methods

Lake Kalajirvi is situated in western Finland (Fig. 1). The impoundment was constructed
by enlarging the old Kalajirvi lake and it was completed in 1977. The old lake covers 20 %
and agricultural land 152% of the new l:n::vtt-‘.:)m6 T]ge regulation amplitude is 6 m and at top water
level the area is 11 kmsn and volume 43 x 10 m . The calculated mercury content in 2 1 kg
pike was 1.9 and in a 0.5 kg burbot 1. 3 mg/kg and the concentrations were higher in spring
than in the autumn (5). The sale of fish from Kalajirvi was banned at the end of October 1980.

36 hair samples from people who eat fish from Kalajirvi were obtained in February
1981. Most of the people lived in the nearby town Perédseinijoki. Data about age, sex and fish
eating habits were also obtained from each subject. If possible, the samples were divided in
1.5 cm long segments starting from the scalp. They were digested in 5 ml of concentrated
sulphuric and nitric acids (4 : 1) for 4 hours in a water bath (+60°C and analyzed for the mer-

cury content using cold vapour atomic absorption spectrometry Coleman MAS -50).
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Fig. 1. The study area and living sites of the subjects (dots). Three subjects
lived in Seindjoki 25 km NW of Peridseinijoki.
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Results and discussion

In the period spring 1980 - winter 1981 the mean fish consumption was 2.1 meals of fish
per week among the people investigated. The fish consumption was highest in spring (mean
4.5 meals/week), decreased in the summer (2.3 meals/week) and it was low in the autumn
and winter (1.1 meals/week) after it became known that the fish in Kalajirvi contained high
amounts of mercury. Most of the people ate pike (92 %), burbot (86 %) and perch 56 %).

The mean mercury content in hair of people, who eat fish from Kalajarvi (Table 1) was
at maximum 6.6 mg/kg or about four times higher than the corresponding value from unpolluted
areas in northern Finland (11). The maximum value (34 mg/kg) was at the same level as the
maximum values obtained from regulated waters in northern Finland. Considering the high
mercury contents in fish and the high fish consumption, the hair mercury values seem to be
quite low. In Finnish waters polluted by phenylmercury from the pulp industry with a compara-
ble degree of mercury pollution considerably higher concentrations have been noted (6. 7, 12,
Table 1).
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Table 1. Mercury content in human hair (mg Hg / kg d.w.) from Kalajirvi and from
some other areas.

n mean range cases exceeding

6 mg/kg (%)

Kalajirvi, W. Finland®/

Males 21 7.6 0.77 - 34 43

Females 15 5.4 0.57 - 21 40

Whole material 36 6.6 0.57 - 34 42
Water regulation areas, N. Finland (11)

Lokka 19 4.4 0.02 - 27 25

Porttipahta 16 5.6 0.37 - 35 27

Kemijdrvi 33 4.7 0.16 - 32 19
Unpolluted lakes, N. Finland (11)

Whole material 43 1.6 0.02-13 5

Phenyl-mercury polluted waters, S. Finland (12, 6, 7)

Ahvenkoskenlahti 17 15 3.9 - 34 94
Kotka, Munapirtti 43 13 0.3 -60 51
Himeenkyrd 22 13 1.2 -61 71
x )

at the time, when the highest values were recorded

Fig. 2. Hair mercury content and fish consumption in different age groups of
the subjects in Kalajirvi.
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Fig. 3. Mercury content {mg/kg) in hair segments in relation to the distance
from the scalp and the estimated time. Means and standard
deviations are given.,
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The fish consumption was about the same for males and females but the mercury
content in hair of males was higher than that of females. There was an almost
significant positive correlation (r =0.535, n=35) between the fish consumption and the
mercury content in hair. The mercury content was highest in middle-aged people as
was the fish consumption (Fig. 2). Almost the same distribution was observed in
northern Finland.

After the ban in October 1980 the people greatly reduced their consumption of
fish from Kalajarvi. The analysis of the hair segments indicates, that the highest
mercury concentrations have been in segments about 5 ¢cm from the scalp or in
October - November 1980 if the growth rate of hair is assumed to be 1.3 cm/week
(13). After the peak a clear decrease in the mercury contents can be observed
(Fig. 3). |

Symptoms of methyl mercury poisoning (Minamata disease) may occur at hair
mercury levels of 50 mg/kg or more (14) and a Swedish expert committee has
recommended that mercury levels in the hair should not exceed 6 mg/kg (15). At
Kalajarvi 44 % of the samples exceeded this limit at the time, when the highest
concentrations were recorded.
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