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Preface.

According to the Summary Record from the 2nd meeting of the Joint Monitoring
Group, Santa Maria 6-8th of March 1978 Norway was asked to deliver reports

on monitoring of cadmium and PCB in fjords and coastal waters.
In a letter dated lst of June 1978 Norwegian Institute for Water Research was

asked by the State Pollution Control Authority to present a short review of

existing data on cadmium and PCB in marine waters, biota and sediments of

oo

Oslo, Jens Skei, Ph.D.

Norway.
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Introduction.

Cadmium (Cd) is often found associated with sulfide ores (gphalerite, chalco-
cite, galena and pyrite). Consequently, the production of cadmium takes place

in connection with zinc-lead processing. The zinc manufactors are the main
producers of metallic cadmium. By electrolytic production of cadmium a purity

of 99,95% is achieved. The world production of cadmium has increased substantial-
ly since the second World War, in 1970 the production was approximately 17000
tons.

Cadmium is mainly utilized as an anticorrosion coating on iron and steel items
and during production of low-melting alloys. Cadmium is also used as a moderator

in atomic reactors and as an additive in the production of paint.

In 1972 87 tons of cadmium was produced in Norway, of which 907 was exported
(CMI, 1975).

At the same time there was a discharge of 73 tons of cadmium, about 1/3 (23 tons)

was released to the aquatic enviromment (CMI, 1975).

The major discharges of cadmium to the marine enviromment in Norway are caused

by the zinc smelting industry and ferromanganese smelters. Sauda Smelteverk A/S
discharged in 1974 2 tons of cadmium (NIVA, 19763 while Norzink A/S

discharged 1 ton of cadmium in 1972 (Milj¢vernkommiteen i Odda, 1973). Otherwise it
is assumed that the alloy industry and mines (sulfide ores) contribute with

cadmium to the environment.

Polychlorinated bifenYls (PCB) belong to the group of chlorinated hydrocarbons
which have drawn a lot of attention in environmental studies. PCB are artificial
compounds introduced in the environment through anthropogenic activities since
1930. These compounds have been applied in the making of electric insulation

materials, painting, hydraulic oils, PVC, printing ink etc..

There are no known point discharge of PCB in Norway, but it is assumed that
there are several diffus discharges to the aquatic environment. Atmospheric

long distance transport of PCB cannot be overlooked.



Material and methods

The review of existing data on cadmium and PCB in the coastal waters of
Norway is based on published literature, internal reports, unpublished
data and personal communications. A majority of the data are little avai-
lable and this review would not be possible without personal contacts at

the following Universities, research institutions and other authorities:

Agder Regional College, Kristiansand.

Central Laboratory, Institute of the Directorate of Fisheries, Bergen.
Central Institute for Industrial Research, Oslo.

Department of Food and Hygiene, The Veterinary College of Norway, Oslo.
Department of Pharmocology and Toxicology, The Veterinary College of
Norway, Oslo.

Marine Research Institute of the Directorate of Fisheries, Bergen.

The Official Norwegian Quality Control Institute for canned Fish Products,
Stavanger.

University of Oslo, Institute of Marine Biology and Limnology, Oslo.
University of Trondheim, Institute of Marine Biochemistry, Trondheim.
University of Trondheim, The Museum, Trondheim.

Veterinary Institute of Norway, Oslo.

Vitamine Institute of the Directorate of Fisheries, Bergen.

An evaluation of the various analytical methods applied has not been carried
out. Generally, cadmium has been analysed by atomic absorption spectrometry
using flame or graphite oven. The PCB-analyses have been performed by gas~—

chromatography and electron capture detector.

The methods of decomposing the samples prior to analyses (biological material
and sediments) and the difference between filtered and unfiltered water
samples, have not been considered. The analysis of sediments include both

surface and subsurface sediments.



Cadmium (Cd)

The data of cadmium are presented in 6 tables featuring cadmium in benthic
algae (Table 1), invertebrates (Table 2), fish (wet wt.) (Table 3), fish
(dry wt.) (Table 4) water (Table 5) and sediments (Table 6).

Polychlorinated bifenyls (PCB)

The available data of PCB are given in Table 7 and 8, for biological material
and sediments respectively. Data of PCB in water are only available from two
fjords, Oslofjorden, South East Norway (1.4 ng/l (n =1), S§.I. (1977)) and
Frierfjorden, South East Norway (< 0.9- 107.5 ng/l, < 13.6 ng/1l (n = 127),
NIVA (1978e)).
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