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INTRODUCTION

In the arctic and subarctic regions of the Northern Hemisphere, where large population groups
still depend upon wildlife resources for their wellbeing, the unique foodchain of reindeer-
lichcn-man efficiently enriches natural and artificial radionuclides. Research projects for the
study of this foodchain have been established in the affected countries since 1960. The
measurement of body burdens by whole-body counting is an important part of this research,
and mobile or even portable counting systems have been devised for use in the inaccessible
northern regions.
(Miettinen et al., 1963, Palmer, 1966, Rahola et al., 198x, Ramzaev et al. 1993).

Intercalibration is a very important quality control method in whole-body counting, as the
human body is a very difficult 'sample' to calibrate for. In 1994 the Finnish Centre for
Radiation and Nuclear Safety (STUK), the Laboratory of Radiochemistry of the University of
Helsinki and the Institute of Radiation Hygiene (IRH) of St. Petersburg agreed to undertake the
first Finnish-Russian intercalibration project for whole-body counters. The monitoring of
body burdens of indigenous inhabitants in the far north of Russia, from the Kola Peninsula to
Chuhodka, has been the responsibility of the IRH since 1960; the above-mentioned Finnish
institutes have monitored reindeer breeders in Finnish Lapland since 1961. The
intercalibration was done in the field by measuring the same persons with both systems in
Finnish Lapland and in the Kola Peninsula.

MATERIALS AND METHODS

In Finnish Lapland the subjects belong to a group established in 1962 by random sampling and
later augmented to number about 210 persons, resident in the northernmost region of Finland:
the Inari and Utsjoki Districts. The members of this group are called by letter to be monitored,
they participate regularly and their dietary habits have been studied extensively. The
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measurements were done in Ivalo Village. In the Kola Peninsula reindeer herders live mostly
in the Lovozero region. The measurements were made in Lovozero, the central village of the
district. It was not possible to call selected individuals to be monitored, which may introduce
some bias. The occupations and dietary habits of these subjects are not known as well as those
of the Finnish group.

The whole-body counter used by STUK is a modified chair-monitoring device mounted in a
truck. It has a high-purity germanium detector with 56% relative efficiency. The calibration
of this instrument has recently been verified in an intercalibration exercise (Rahola et al, 1994).

The system currently used by the IRH, type SPR-88, is intended for use by mineral surveyors
and closely resembles the body-activity monitoring unit originally developed for use in the
roadless far north. It employs the unshielded lap or 'Palmer' geometry (Palmer, 1966): the
sitting subject holds the detector on the thighs and bends over it (Fig.l). The instrument
operates on dry cells, is of rugged construction and weighs only 2.2 kg, but the scintillation
detector is small, 25 mm in diameter and 40mm long. Spectrometry is not employed, i.e. all
pulses> 50keV are accepted.

Figure 1. Lap geometry with subject bending over the detector.

RESULTS AND DISCUSSION

Intercomparison of methods

137A total of 134 persons were monitored consecutively with both systems. The calculated
body burdens are plotted in Figure 2. The regression line (r=0.91) has the equation A^H =
0.91 • ASTUK + 514 Bq. It can be seen that the lap geometry yielded results about 10% lower
than those obtained with a conventional system, individual results may also vary widely.
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Figure 2. 137Cs body burdens of persons monitored with both the IRH and the STUK whole-body
counting systems and the calculated regression line.

Intercomparison of body burdens

The results of the whole-body measurements with the STUK system in August 1994 and
March-April 1995 in Ivalo, Finland and Lovozero, Russia are presented in Table 1.

Table 1. Mean body burdens of 137Cs (Bq) in reindeer-herding populations from Ivalo-Utsjoki and
Lovozero regions, measured with STUK system. Ranges are given in parentheses.

Region
Population
group
Ivalo

Men

Women

M+W
Children

Lovozero

Men

Women

M+W
Children

Number of
persons

"'Cs Mean
(Min-Max)
Bq

Measured in August,
1994

99

62

161
11

3700
(460-13 200)
1600
(40-4800)
2700
550
(220-970)

Measured in August,
1994

28

8

36
3

2300
(660-6300)
1200
(340-2000)
1800
400

Number of
persons

u 'Cs Mean
(Min-Max)
Bq

Measured in March,
1995

104

61

165
10

3500
(380-16 100)
1500
(70-3900)
2500
550
(160-1800)

Measured in March-April,
1995

68

22

90
7

2700
(580-6600)
1400
(420-3800)
2100
430
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In Finland the 137Cs body burdens measured during the spring of 1995 arc slightly lower than
those found during the previous autumn, while in Lovozero the opposite was found. The
difference between male and female body burdens is greater in Finland than in Russia.
Differences in the structure of the measured group may be the reason for the differences seen.
In Russia male reindeer herders spend most of their time in the tundra with the herds and are
not easily persuaded to come to Lovozero for monitoring. If the results for eight Finnish male
reindeer herders with body burdens > 7000 Bq (max. body burden in Lovozero 6600 Bq) are
omitted the mean spring body burdens for both groups would be about the same: 3000 and
2700 Bq, respectively.

137,The mean body burdens of Cs in male reindeer herders in Finnish Lapland and in the Kola
Peninsula during 1962-1995 are shown in Figure 3. The other caesium radioisotope, 134Cs,
which was present in the Chernoby fallout but not in the old bomb fallout, was found in small
quantities (>200 Bq) in 10 persons in Lovozero and in 27 of 165 persons monitored in Finnish
Lapland.
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137,Figure 3. Mean Cs body burdens of male reindeer herders in Finnish Lapland and in the Kola
Peninsula from 1962 to 1995.
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