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PREPARATION OF THIS PAPER

This paper was prepared as one element of the cooperative project of the United
Nations Environment Programme and the Food and Agriculture Organization on the
monitoring of environmental effects on marine world fishery resources., It has been
prepared by Dr. ﬁ. Ulltang of the Institute of Marine Research, Bergen in support of
the work of the ACMRR Working Party on Fishing Effort and Monitoring of Fish Stock
Abundance,
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Barents Sea, and there is very little mixture with other species. The conditions for
acoustic surveys should therefore be the most favourable. The main purpose of the autumn
surveys has been to estimate the spawning stock in the next winter season, and estimates
have been made for each age-group. Age and size composition of the stock has been
estimated from trawl catches. The spawning stock has also been estimated by tagging ex-
periments and by egg and larval surveys. In the table below are shown the different
estimates (in millione of tons) together with the catch from the spawning stock (Pigures
from Nakken and Dommasnes (1975), Dommasnes (1977) and Gjgsaeter and Saetre (1974). The
estimates from egz and larval surveys for 1973-1974 are not yet published (Gjfsaeter and
Saetre) and should be considered as approximate figures only,

Year Acoustic Tagging Egge and Catch
Surveys Experiments Larvae (Norway)

1972 1.7 1.7—1.8 1.2
(0.5-0.6)%/ |

1973 3.7 2,2, 4.1 1.3-1.4 , 1.1
(0.2-0.3

1974 1.0-1,.5 1l 19 0,8 0.75

i (0.03-0,04)/
1975 0.8 1.1, 1.1 0.56
1976 1,9-2.3 5 §

l/ Figures in brackets give the direct estimate from eggz and larval survey of the amount
of capelin which spawned. To these figures are added the catch of prespawning capelin
to give the total spawning stock at the beginning of the season.

Taking the catch as an absolute minimum estimate of stock size and taking into account
the egg and larval surveys at least showed that some capelin escaped the fishery to spawn
along the Norwegian coast and that in addition some capelin spawn along the Murmansk
. coast outside the range of the Norwegian fishing fleet, the data from 1972, 1975 and 1976
indicate that the acoustic estimates on the Barents Sea capelin cannot be seriously
biassed upwards. In 1973 data indicated that most of the capelin spawned along the
Murmansk coast and this may explain the big difference between the acoustic estimate and -
the figures of catches and from egg and larval surveys for that year., As the estimates
from the tagging experiments are more likely to be biassed upwards than downwards, the
data given in the table indicates that the acoustic estimates have no serious bias down-
wards, The precision can be judged by comparing results of different surveys., Nakken and
Dommasnes (1975) concluded by comparing estimates of the number of fish in each year class
for different years that a reasonable reduction took place from the estimated number of 2
years' old to 3 years' old, At present the acoustic surveys are considered to give more
reliable estimates of the stock of the Barents Sea capelin than any other method.

3.6 Simple Methods for Relative Abundance Estimation

For relative abundance estimation experience has shown that fairly reliable density
claspifications can be made by simple methods, The simplest method is to establish a
system of visual grading of the echo recordings (e.g. Cushing, 1952). This has been used
successfully, for example, to assess relative year class strength of O-group fish in the
Barents Sea (Haug and Nakken, 1973). Relative abundance estimates by areas from acoustio
surveys may be used to stratify a trawl survey. For example, in a situation where the
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