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ABSTRACT

Bottom photography has been used to study the density of shrimp (Pandalus
borealis) in the offshore area of West Greenland during the years 1977-79.

This paper presents biomass estimates for certain parts of the shrimp areas
in ICNAF Div. 1A and 1B based on photographic material from 1979. Thg estimates
are compared to biomass estimates from the two earlier years (Kanneworff, 1978a)

and to biomass estimates obtained from a trawl survey in 1976 (Horsted, 1978).

INTRODUCTION

During several years catch and effort data have been used to assess the
distribution and size of the stock of shrimp (Pandalus borealis) in the West
Greenland area, ICNAF Subarea 1 (Horsted, 1978; Hoydal, 1978). In 1977 bottom
photography as a tool for estimating the shrimp density directly was introduced
in the offshore area. In earlier papers (Kanneworff, 1978a; Kanneworff, 1978b)
the use of the photographic method was discussed, and biomass estimates for the
shrimp population in the area from 69°N to 66°N were given, the calculation being
made on basis of material from a trawl survey in 1976, presented by Horsted (1978).

The present paper includes the 1979 material from a photographic survey and
recalculates the earlier given figures for biomass estimates using the new

stratum areas given by Carlsson & Kanneworff (1979b).

MATERIAL AND METHODS

The use of bottom photography as-a method for determining the density of
shrimp has been discussed earlier (Kanneworff, 1976). The sampling is made by
means of a camera with fixed distance of exposing, so that a standard area of

3.39 square meters is examined.

The sampling sites for 1977-79 were chosen so as to cover the same areas
in the three successing years and also to cover most of the shrimp distribution
area in Div. 1A and 1B (Fig.1) on basis of a stratification scheme described by
Carlsson & Kanneworff, 1979a.

The sampling in 1979 was heavily limited by bad weather conditions, and
furthermore an uncontrollable malfunction of the flash reduced the amount of
photographs from a normal of 100-200 per station down to a range between 5 and
49, so that the total amount of useable photos for 1979 is 158 as compared to
1544 in 1978 and 1067 in 1977.
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During the reading of the photographs the shrimps were as previously
classified by the three size categories: small (less than 18-20 mm carapace
length, with an estimated mean weight of 3.5 g); large (greater than 28-30 mm
carapace length, with an estimated mean weight of 13 g); and medium (all others,

estimated mean weight of 7.5 g).

RESULTS AND DISCUSSION

The area covered by photographic sampling in the years 1977-79 is shown on
Fig.1. Most of the basic strata relevant for shrimps have have been sampled
during the three years, but only a few stations have been occupied more than
once. These stafions may, however, be compared directly on a year to year basis.
One station, described by the area code KR004, has been occupied all three years.
The area around this station has been one of the most heavily fished grounds by
the commercial fleet during the whole period of shrimp fishing west of Store
Hellefiskebanke. o

Table 1 lists the stations in the offshore area tohether with the correspondig
figures for shrimp density as read from the photographs. A mean weight and-a simple
calculation of the basic stratum biomass is also given for each station, using
estimated average weights in the three size categories. The density figures in 1979
are considerably higher than in the two other years, but as the liability of the
biomass estimates undoubtedly is not very great because of the very few stations
and the small amount of photos, these figures should be used with great caution.
The mean size of the shrimps is reduced during this period, the mean weight per
shrimp being at least one gram lower in 1979 than in the foregoing years (Fig.2).
The resulting biomass estimates are very much higher in 1979 than before,
especially in the group of small shrimps. Large shrimp are, however, nearly absent
in the 1979 material apart from one station in deeper water north of Store Helle-
fiskebanke. )

As was the case in 1978 a large concentration of very small shrimp was found
in 1979 in the area north of Store Hellefiskebanke (area codes KZ002 and LB005,
respectively). Small shrimp in a fairly large amount were also fokund on two
stations in Div. 1A. Unfortunately it was not possible this year to sample the
same sites as in 1978, but if concentrations of small shrimp are found regularly
in this region it is reasonable to assume that parts of the huge area northwest
of Store Hellefiskebanke could be nursery areas for the younger year' classes of
shrimps.

Estimates of shrimp biomass by means of the photographic method was earlier
calculated on basis of estimates from a trawl survey in 1976 (Horsted, 1978).
Table 2 shows a more direct comparison between four different areas, one of them,
however, being sampled only in 1977. The strata in this table correspond to those
used earlier by the author (Kanneworff, 1978a), but the areas have been corrected
according to new figures given by . Carlsson & Kanneworff (1979b), the biomass
values thus being somewhat altered as compared to earlier figures.

The tabel (Table 2) shows that in three strata which may be compared from
year to year the estimates of biomass seem to have increased considerably if a
direct comparison is being. used. An increase is also noted from 1977 to 1978

which is in contrast to what was found by Kanneworff (1978b). In that paper the
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change in estimated biomass over the years considered was studied by back

calculation to estimates from the trawl survey in 1976 which had a reasonably good

coverage of the different strata. This latter method may lead to a more safe

" estimate due to the more or less scattered sampling by the photo survey. It should

be pointed out, that the 1979 estimates for stratum no. 7 in the table have been
obtained by means of averages of four stations with very high variances, and that
the very high values come from a station with only 16 photos.

The biomass of shrimp in the area west and northwest of Store Hellefiskebanke
seems to have increased considerably from 1977 to 1979, if only density figures
from bottom photography are used directly to establish an estimate of the stock
biomass. )

This interpretation of the photographic material is, however, somewhat
doubtful, the increase from 1977 to 1978 not being in agreement with previous
calculations, which were made with reference to a trawl survey with a good coverage
of the area. The sampling by the photographic survey in 1979 was very scattered,
and most of the sampling sites were in areas not visited before with the photo-
graphic equipment.

By using a size classification of shrimp during reading of thé photographs it
is shown that the mean size of shrimps has been reduced by at least one gram during
the same period. The comparison of size distribution between the years is
considered to be more reliable than the biomass estimates for 1979, the calculations

of mean sizes being less dependant on the success of the sampling.
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Table.

Biomass estimates of shrimp (Pandalus borealis) populations by means of bottom photography
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Table 2. Calculated biomass estimates for various strata by photographic method in 1977-1979. Compared

with estimates from a trawl

survey in 1976 as reported by Horsted (1978).
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2 stations with exceptionally high values for small shrimp have been omitted in the biomass calculation.

+

+ The biomass estimates are averagesof 4 stations with very high variance.
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Fig. 1. Survey area for photographic sampling in 1977-79.

One station from 1977 and three stations from 1978 are in Div. 1C

and thus not shown on this map.
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Fig. 2.

%

1977

av.weight: 7.3 g

small

%

med.

large

1978

av.weight: 7.1g
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%

med.

large

1979

av. weight: 6.0g

small

med.

large

Size distribution of shrimps as read from photographs from
the same site (KROO4) in 1977-1979.
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