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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. The 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 sous 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 stations 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.

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 the 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. 1.
Biomass estimates of shrimp .(Pandalus borea.liS).p,opplat.i.oris by pe.ans of bottom photography.•••• 	 .	 . 	, 	 •	 . 	 • 	 • 	 .•

The estimates are based on average wei g hts in three s i ze gro uP s as follow:

Strata are defined

smell:	 3.5 g	 ( .08-20 mm c g raPace length)
5m edium:	 7.5g	 (between 1820 and 26-2 mm cara p ace length)

large:	 13.0 g	 (>26 .-28 mm carapice length)
by 100 m	 de p th inter y als within the blocks

     

Div	 Stratum Stratum	 Date	 No.of	 Density cno(s g m)	 Mean	 Biomass Estimate
No.	 Area	 Phot.	 Small Medm. Large Alt Weight Small Mewl, . Large ALL

1B 12414090
1B 1241409L:
18 12416070
lb 1231 7050
18 12317u7u
lb 1231605C
18 1201509u
1B 12115110
113 1241509u
18 12417070

le 12316050
1R 12216090
18 12215036
lb 12215050
1B 12115070
113 12115030
1C 1 341 4050
1B 12015110
1C 13414050
1C 13012070
18 12416090
1B 12416070
1B 12516070

770724
770724
77(1725
(70726
770726
770727
7708(14
'170805
770805
770806

780721
780722
780724
(80724
180724
780725
780725
(8u725
(80726
780721
780802
780802
780803

0.000
0.000
0.017
0.000
0.00U
0.031
0.001
0.000
0.014
0.000

0.061
0.000
0.000
0.006
0.000
0.005
0.100
U.014
0.106
0.205
0.000
0.832
0.070

0.104 u.082.0.186
0.084 0.101 U.185
0.190 0.000 0.20?
0.363 0.004 0.367
0.207 0.000 0.e0/
0. 67 4 0.003 0.70(
0.111 0.000 0.112
0.038 0.000 0.038
0.129 0.010 u.153
0.107 0.002 0.109

0.511 0.006 0.579
u.113 0.000 0.113
0.000 0.000 0.000
0.069 0.000 0.074
u.U05 0.000 0.005
U.097 0.002 0.103
0.400 0.1)00 0.500
0.085 0.614 0.113
9.363 0.003 0.473
0.391 O.u02 0.598
0.155 0.005 0.160
U.640 0.009 1.482
0.178 u.008 0.256

69U
690

1542
631

1543
1822

122
358
727

1662

1822
209

1395
045
234
850
250
260
250
120
517

1542
1396

54
35
17
82
64

116
282

23
204
190

154
162
126
107
1(2
174

3
21

1..78
181

59
169

38

18 12415050
1A 11214(150
1A 11115050
lb 1231605o
18 12316050
18 1241 3050
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18 12515070
18 12417070

590 790723
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1662 790810
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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).

STRATUM STRATUM BIOMASS EST, BIOMASS EST. BIOMASS EST. BIOMASS EST.
NO. area 1976 1977 1978 1979

km small med+large small med+large small med+large

2 9259 11921 0 7740 2268+ 13307+ 1912+ 16319 +

3 2722 1875 44 4429 0 3354 181 7540
5 3437 3416 103 5117 - - - -
7 4086 11964 222 16066 872 15973 4694++ 27833++

2 stations with exceptionally high values for small shrimp have been omitted in the biomass calculation.
++ The biomass estimates are averages of 4 stations with very high, variance.
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Fig. I. 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. Size distribution of shrimps as read from photographs from
the same site (KR004) in 1977-1979.
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