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ABSTRACT

A shrimp survey using p
out in July-August 1982 in NA
stock assessment.

The material obtained b
data from previous years to
distribution area between 6600Y

A rough biomass •estimat
is given separately for 1982.

The biomass estimates
modeI introduced in an earlier

hotographic sampling technique was carried
FO SAI	 in order to sample data for shrimp

y this survey	 is combined with similar
produce biomass estimates for the shrimp
N and 69*30'. N.
e for the area between 69*30'W and 71*30N

are obtained by means of a mathematical
citument.C

IN

Since 1971 shrimp dens
of bottom photography have been
in the offshore areas of NAFO E
between 66*00' N and 69*30 7 N.

During the years 1977 t
were derived in relation to esti
worff, 1978). In 1980 a mathema
was introduced (Jorgensen & Kanr
independent of the formerly usec 1

to assess the shrimp stock durir
The present paper uses

1982 . survey. A slight change in
for 19.77-82 are Obtained.

A preliminary biomass (
is giVen on basis of sample stai

TRODUCTION

ity and biomass indices obtained by means
used to describe the stock size of shrimp
Al and a smaller adjacent area of SAO

0 1979 estimates of the total biomass
mates from a trawl survey in 1976 (Kanne-
tical model for the phOtographic material
eworff, 1980) to describe the bi'omass
trawl indices. This model has been used

g 1980 and 1981.
this model, including material from the
the model is introduced and new estimates

stimate for the area 69*30 7 N to 71*30' N
ions in that area in 1982.

MATER AL AND METHODS

Bottom photography a
shrimp (Pandalus borealis) has
(Kanneworff, 1979). Most of th
out in the area from 66*00'N to
coMmercial fishery. Depth laye
have been sampled throughout th

As a considerable part
of the sampling area during the
sampling in 1982 has been ext
71J:00 . 7 N (Fifg. 2), Sampling north of 69*30'N was already planned for 1981,
but due to technical problems it was not tarried out.

1 Further biomass calculations for Sul area 1 are given in Appendix I.

s a tool for estimating the biomass of
,een Used at West Greenland since 1977
e photographic sampling has been carried
69*30 7 14, being also the main area for 	 the
rs uithin the rancje 100 to 600 meters
6 years as shown on Fig. 1.
of the fishery has been carried out north
last two or three years, the photographic
ended into the area between 69* (J 	 and
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The sampling sites are not randomly distributed, but they have
been chosen so as to giVe the best covering of the different depth strata
in the blocks of the stratum system according	 to	 Carlsson & Kanneworff
(1979). The stratum areas have been. remeasured by means of a planimeter
and the new figures	 are given	 in Table 1 	 However,	 these figures are
still to be considered as preliminary until new measurements have been
carried out on more precise charts than the presently used. The 	 biomass
calculations in this paper have been based 	 on the new	 figures, totalling
to 56406 sqUarekilometers for the area 66*00 1 N - 69*30N.

The chart for the	 area north of 69*30'N (Fig.	 2) has been made
on basis of tee charts with very few depth soundings.	 Severe deviations
from observed depths are to be expected, and the areas Measured from this
chart (part of Table	 1) should thus be treated with great care.

A total of :30 sampling s(tes were occupied during July 	 and
August _in . 1982. A total	 of 4363 photographt from this saMpling have now
been included An the present	 materi,al, tOtalling 11729 - phot6graphs.from
from the whole period 1977 	 -	 82 (Table 2), in the biomass calculations,
however, only stations within the areas in question 	 have been included,
V iz. 1 .0260 photographs i-n	 the	 area corresponding to	 Fig. 1, and 1206
photographs corresponding to the area shown on Fig.	 2.

In order to	 minimize	 the effect of diurnal	 variations	 in the
shrimp density on the bottom the sampling has been 	 limited to July-August
being a period of the year 	 with relatively small diurnal amplitudes	 in
the catch rates (Carlsson et 	 al., 1978). Furthermore,	 the sampling	 has
been carried out only during the day"time, 	 because most of the • shrimp
population is supposed to be situated on the bottom 	 in the hours with
daylight. However,	 as a	 smaller part of the shrimp-population is 	 still
supposed to swiM off bottom in the middle of the day,	 the density	 figures
as read from the photographs Must be regarded as minimum values when use'd
as biomass indices in the 	 calculations.

During the reading	 of the photographs the shrimps were	 as
preViously classified into	 three size categories	 in	 order to obtain 	 an
indication of the average individual weight on 	 which	 the biomass	 indices
could be based. The	 three	 size categories are determined by the following
values;

Size category	 Carapace length	 Est.	 mean weight
mm	 grams

small
	

< 18-20
	 • 3.5

medium
	

> 18-20 and • 28-30
	

7.5
large
	

> 28-30
	

13.0

The size distribution as read from the photographs have been compared to
samples from catches taken by shrimp trawl	 in connection with the photo-
graph i c sampling.

Biomass indices, i.e.	 grams per squaremeter, 	 were used as	 i npUt
values in a shrimp distribution model (Jorgensen & Kanneworff,	 1980).
This model uses the year,	 depth and geographic	 degree of latitude. 	 as
parameters i n a squared equation under the assumption that the material
is lognormal distributed.	 In the model average	 biomass indices for
30"minute sampling per 	 have been used as a standard in order 	 to
minimize the effect of a 	 large variation in shrimp density from	 photo-
. graph to photograph, and to level out the class effect in the read i ng,
using one shrimp as a reading unit. The 30-minute periods were chosen to
permit an analysis of diurnal 	 variation in	 order to	 correct the	 input.
values for this sort of variation. This analysis has, however,	 not yet
been carried out,	 so it	 is proposed that	 average biomass	 indices
per sampling station should be	 used as input values to	 the model.

In this paper an extension of the model	 to include degree of
longitude and temperature is discussed. A multiple regression analysis
is used to calculate the parameters of the model, 	 on which the	 biomass
estimates are based.

W300S AND DISCUSSION •

Si ze d str ibut i on.

The distributiens	 of	 shrimps in the three size ..'groups are	 given
in Figs. 3-8 for.six samplitig	 sites between 66 and	 6 . 9*30'N, representing
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different depth	 lagers and different geographical areas.
In the northern areas	 (Figs. 3 and 4) a large proportion of 	 the

shrimps is in the size group 'small'. 	 This seems to have been faif•ly
constant during the years of sampling.

The size distributions from the vast area between 68 and 69*N
in the depth layer	 300-400 meters (Figs. 5 and 6) seem to be of . a much
more variable nature.: To the west (Fig. 5.) the Size	 group 'medium',
dominates, whereas the samples from the central area (Fig. 6) show some
years with high Concentrations of small shrimps. For this sampling site
it has even been noted earlier	 (Kanneworff, 1981) that	 the size group
'small' is possibly underestim ted because of a high 	 amount of very
small shrimps,	 which may be difficult to distinguish on 	 the photographs
being close to the resolution of the photographic system

In the central easter • area with deep water of 400-500 meters
research trawl	 catches in the -arly 70'ies showed large • shrimps -(907100
humbers/kg). The s i ze distribu'ion 	 i n	 the photographic material from
this place (Fig.	 7)	 shows	 many	 large shrimps in 1977, while in the later
years this size group has been reduced to nearly the same level as 	 in
the other areas sampled, apart from the areas to the north.

Fig. 8 shows the siz, distribution from a sampling site 	 in
the Central area	 of commercial fishing south of 68*N. An increasing
amount	 both relative and ab Olute 7 of small shrimps has been noted
through the years 1977 - 1981, but in 1982 the abundance of small
shrimps has suddenly decreased to a very low level. In an earOer • docu-
ment.(Kanneworff, 1981) it was proposed that the increase in abundance
Of small	 shrimps could possibU be 	 taken as an indication of a promising
recruitment. The increase in iiiomass from 1981 to 1982	 mentioned later
in .this paper may thus be	 a re uIt . of this recruitment, 	 but not 	 the
lower absolute	 abundance of sm	 11 shrimps, especially	 in the central
fishing area,	 a continued goo recruitment is not likely..

Most of the sampling	 sites north of 69*30'N (Fig. 2) have
Shown an abundance of small sh 	 imps of about the same size as found	 in
the areas south of 69*30'N (Fi 	 s. 1 and 4)—

The size distribution as read from the photographs may be com-
pared to samples taken by shrinp trawl	 in connection with the photo-
graphic sampling. UnfortunateliL it 	 is not possible to carry out trawling
on all sampling sites due to 	 ough bottom, so only half of the stations
offer this possibility in	 the	 982	 material (Table 3).	 The size group.
'small' is expected to be 	 more numerous in the photographic 'material,
because not all	 shrimps in thii size group are retained by the meshes
of the trawl.	 Apart from thre , of the sampling sites this pattern
is consistent	 in the tabler	 Concerning the material from 1981
it was pointed out by KannewOr'f (1981), that some stations • north of
613*N showed a large amount of very	 small shrimps.	 In the present
material	 from 1982 no larger anount of this size group is found neither
in th.i. phoLPgraphic npr . in - . the.	trawl samples.

The model.
---------

In order to be able ti estimate the total biomass froM 	 the
.photographic sampling an em.irical	 distribution model has been used
since 1980 (Jorgensen & Kannew rff, 1980). The input 	 values for	 the

. Model have been	 indices (i.e. biomass per squaremeter) •representing
30-minute periods during the s mpling. However, the main purpose • 	 of
using these half-hour periods,	 namely to make an easy correction	 for
diurnal variation possible, ha not get been 'achieved. 	 In the present
study mean values for each • sampling station have been used as input	 to
the model. 	 The variance	 of	 the input values is thus reduced
significantly,	 but at the	 same	 time Some increase must 	 be expected	 for
the variance of the parameters 	 in the model,

rhe biomass indices for the	 30-minute periods were earlier
weighted by the number of photographs 	 in the peribd, but in the present
station analysis weighting by number of squaremeters has been chosen,
being a	 better we 	 factor due to minor variations in the exposure
area on some stations.

The distribution model of	 1980 includes three parameters: year
depth and latit6de. The -co^responding analysis produces estimates .
of the parameter Coefficients	 with a fairly low correlation coefficient
(0.35).	 This level has been accepted, 	 bearing in mind that the modO:is

.emOirital	 nature.	 Naturally, a model offering a higher correlation
• coefficient must . be supposed to describe the biomass dependency of 	 the



input parameters better,	 not regarding that the variantes of the 	 'basic
materiat are still unkhowh.	 . .

Some trials with	 introdticing new para'meters have been made, and
the final model 	 now ihcludes two ,more parameters: longitude 	 and , 	bottom
temperature. The:regression an 	 using the five parameters and their
i . hteractiahs noW' produces	 a correlatioh coeffici-ent	 for the model of •
G.65 . (Table 4) .,	 The corresponding	 analysiS:using 30-minute 	 periods and
nt4Mber of photoqraphs as weighinq • factor offers a correlation taeffi"
tient of 0.59.

8Iamass calculations.

By means of the parameter caeffftients from the regression
analysis -(Table	 4) shrimp	 dehsities and biomass indices for . the	 diffe-
rent strata can be calculated.	 This calculation i-s made 	 for each stratum
by 'inserting local values 	 for	 the	 different parameters in 	 the stratum.
As regardS to the	 latitude and	 longitude values a rough	 midpoint	 posi-
tiOn has been chosen. An average of	 sjx . calculations of biomass . for each
stratum have been made by	 inserting a series of depths rapging from the.
-mini mumto.the maximuM Aepth observed in the stratum 	 An question. The
temperature has shown to be one of the Most sensitive . pa • amete • s	 in the
model. Unfortunately the bottom temperatures are on1 .0 well known at the
sampling positions. The observed temperatures 	 have fluctuated	 rather
much through the six years of sampling with a	 tendency of	 decreasing
average temperatures.	 As a best eStimate of the bottom	 temperature in
the different	 strata the ljearlij	 averages of the observed-values . have
been used in the biomass calculations ., not taking intb consideration the
variations in sampling pattern in the different years. 	 The obserVed
average temperatures are the followihg;

year	 1977	 1978	 1979	 1980	 1981	 1982
temperature	 3.4	 2.2	 2.7	 1.3	 1.6	 1.5

Thit method causes most likely,..an 	 overestimate of the	 biomass in the
later year's, the northern areas being more 	 sparsely	 sampled	 the	 fi'rst
gears, whereas the sampling in the tater years	 been	 less concen•
trated in the Southern areas. The obServed colder temperatures i n the
rat 'r yearsare„	 however,	 alta confirmed by the hydrOgraphic	 data • from
surveys I- July (Erik Buch,'	 pers.comm-).

. Fig. 9	 shows levels • of shrimp densities for 	 1982 in all-strata
ihclUded ip the analysis.	 High densities are observed	 around "Godhavn
Rehde" i n the northeatt and in the deeper areas north of	 Store	 lielle-
fitkebanke and i n the southwestern areas.'

	

The results of-the biomasS calculations for the 	 area between
66*00'N and 69*30 1 N are shown	 ih Fig. 40„ 	 The	 increase	 in total biomass
fram 1980 to 1981, which was also observed 	 in	 an earlier	 work (Kanne-
worff, 1981), was not reflected by the catch rates 	 in	 the	 commercial
fishery (Carlsson, 1981),	 jt has been stated (Kanneworff, 1981.) that
the ilicrease was mainly due to a	 significant	 increase	 tif 	 very	 small
shr i mps, especially on 	 some sampling 'stations	 in the	 area	 northwest of
Store Hellefiskebanke, It Was also proposed that a large amount of very
small shrimps could he	 taken at a potential for a good 	 recruitment . to
'the stack the following year. The increase in biomass frOm 1981 to 4982
of about 4G % could be the effect of the large griaup of	 small shrimps in
1981.

In Table 5 and fig. 11 a more detailed analysis of the bi'omass
calculations is	 shown.'	 It	 is very	 interesting	 to note, that the northern
areas show a 	 decrease	 from 1977	 to 1978	 followed	 by a
.stabilization, while the southern	 areas thow an increase	 in the bibmast
throUgh the last 273 years. A•significaht	 ihcrease	 is not 	 in the area
west' of.Holsteinsborg De- 	 1981 and 1982.	 These	 variations of the
biomass in the different areas i . ndicate a southward diSplacement	 of the
stock which could pottibly he related to the observed decreate in bottom
temperatures.

ASsessment of	 the	 stock biomass for the area north	 of .69*307N
It ttili very doubtful. In 1982 eight sampling saes were 	 otcupied,, as
shown in Fig. 2 	 but	 as	 the topographiCal knowledge	 is rather sparse,.
it is 110, .possible tOstreat the photographic data from this area i . rl the
same watt as the data from the area to the	 south.	 The bibmass	 index
.figures from seven of the eight sampji,ng sites in	 the . northern area
(Table 2, station numbers 6240 -- 6247) appear to be	 •omewhat lower then
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List of sampling stations 1977.Table 2a:

Date Station no. Area kode	 De pth no. of photographs

density
no/sqm

biomass index
grams/sqm

770724 5444 KZ012	 55 89 0,19 1,88

770725 5446 KT001	 50 17 0,20 1,49

770726 5447 KP440	 78 82 0,37 2,77

770726 5448 KR438	 88 64 0,21 1,56

770727 5449 KR004	 11 116 0,71 5,19

770804 5453 KB006	 68 282 0,11 0,84

770805 5454 KF006	 71 23 0,04 0,29

I IUti .05 	 54D5 KXUUS

770806	 5456	 KX438

ZU

344

ZU4

190

ti,i

0,11

1,1D

0.82

Table 2b: List of sampling stations 1978.

density boimass index
Date	 Station no 	 Area kode epth no 	 of photographs no/sqm grams/sqm

780721	 5601	 KR004 229 154 0,58 4,13

780722	 5602	 KK004 412 162 0,11 0,85

780724	 5603	 KK008 121 126 0 0

780724	 5604	 KK006	 250 107 0,07 0,54

780724	 5605	 KF007	 351 172 o,o1 0,04

780725	 5606	 KF008	 173 174 0,10 0,76

780725	 5607	 KA011	 228 3 0,49 3,29

780725	 5608	 KB006	 509 21 0,11 0,86

780726	 5609	 KA011	 j229 178 0,47 3,14

780727	 5610	 JF019	 358 181 0,60 3,67

780802	 5612	 KV002	 426 59 0,16 1,23

780802 	 5613	 KZ002	 1327 169 1,48 7,83

780803	 5614	 LB003	 323 38 0,26 1,68

Table 2c. List of sampling stations 1979.

density biomass index
Date	 Station no.	 Area kode Depth no. of photographs no/sqm grams/sqm

I

790723	 5734	 KV007 213 6 0,49 3,69

790730	 5737	 LJO11

790731	 5738	 LE005

262

219

,	 49

11

1,94

1,56

10,20

8,38

790801	 5739	 KNO03 239 36 0,13 0,95

790801	 5740	 KR004 265 16 3,30 19,88

790805	 5741	 KX014 259 7 1,01 7,25

790805	 5742	 KZ012 463 16 0,33 2,82

790810	 5743	 LB005 320 12 1,23 5,48

790810	 5744	 KX438 334 5 0,30 1,98



Table 2d: List of sampling stations 1980.

Date Station no Area kode Depth	 no of photographs
density
no/sqm

biomass index
grams/sqm

800810 5855 KP440 285 116 0,22 1,65

800811 5856 KR004 208 167 0,46 3,02

800811 5857 KV007 217 49 0,11 0,79

800811 5858 LB005 321 39 0,69 4,11

800812 5859 KZ014 265 110 0,92 6,69

800812 5860 KZ012 462 188 0,14 0,99

800813 5861 LD012 260 71 0,78 5,66

800813 5862 LE005 251 82 1,41 9,04

800815 5863 LH014 261 134 2,38 17,56

800817 5865 LJ011 257 189 3,27 15,81

800820 5866 LA438 323 167 0,07 0,49

800821 5867 KT001 348 40 4,28 31,34

800821 5868 KV002 408 116 0,91 4,76

800822 5869 LH440 288 68 1,36 10,28

800822 5870 LHOO4 203 22 0,56 4,14

800823 5871 LD439 330 89 0,02 0,12

800823 5872 KZ002 346 148 1,71 7,17

Table 2e: List of sampling stations 1981.

density biomass index
Date Station' no. Area kode Depth no. of photographs no/sqm grams/sqm

810726 6019 KP440 281 99 0,37 2,64

810727 6020 KL006 207 101 0,05 0,23

810728 6021 KF007 338 177 0,09 0,65

810728 6022 JL020 374 82 1,74 10,58

810805 6023 KA011 221 178 0,44 2,99

810806 6024 KR004 215 191 1,62 8,56

810808 6025 KZ015 274 169 2,09 12,41

810808 6026 KZ012 469 171 0,27 1,88

810809 6027 LE005 256 181 2,13 10,00

810809 6028 LB005 321 162 0,81 4,17

810810 6029 KX438 344 147 0,22 1,54

810810 6030 KT436 278 194 0,53 3,97

810811 6031 KT001 346 192 0,86 5,93

81081.1 6033 KV002 405 173 0,62 3,13

810811 6034 KZ003 330 169 0,93 5,97

810817 6036 LH014 241 161 0,71 4,31

810817 6037 LJ011 252 64 1,97 11,13

810818 6038 LS014 261 191 0,90 4,85



Table 2f: List of sampling stations 1982.

Date Station no. Area kode epth no. of photographs
density
no/sqm

biomass index
grams/sqm

820726 6216 KL006 185	 • 76 0,66 3,13

820727 6217 KNO03 214 106 3,10 22,35

820729 6218 KR004 213 139 0,99 7,40

820729 6219 KR006 186 179 3,34 15,07

820805 6221 KV007 202 190 0,78 4,75

820806 6222 KX438 342 170 0,29 2,18

820806 6223 KT436 284 186 0,50 3,77

820807 6224 KX007 440 197 0,74 5,15

820807 6225 LB005 327 194 0,79 4,72

820808 6226 KZ003 344 173 0,74 4,70

820808 6227 KV002 420 191 0,37 2,26

820809 6228 KT001 350 131 2,10 11,22

820809 6229 KP440 280 151 0,95 5,17

820810 6231 KF007 332 166 0,05 0,30

820810 6232 KA011 220 136 0,42 2,70

820816 6234 KZ014 260 83 0,65 4,45

820816 6235 KZ012 469 197 0,41 3,02

820817 6236 LD012 255 147 0,92 5,36

820817 6237 LE005 258 130 1,22 6,64

820818 6238 LH440 284 104 0,79 6,07

820818 6239 LHOO4 205 119 0,59 3,42

820820 6240 LS014 264 184 1,46 7,97

820820 6241 LR008 114 53 0,07 0,37

820821 6242 LV011 341 139 2,13 15,31

820821 6243 LX008 500 140 0,17 1,03

820822 6244 LT001 425 150 0,06 0,35

820822 6245 LT004 345 124 0 ,25 1,91

820822 6246 LM002 256 119 0,59 4,23

820823 6247 LM006 173 106 1,10 6,23

820823 6249 LH014 260	 183	 1 , 7 9	 9,40
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Table 3. Percentage size Idistribution and average weight of shrimps in the
photographic material and in samples from research trawl catches
in 1982.

ay.weight
St. no.	 area kode
	

type	 small
	

medium
	

large	 grams

6212
	

KL006
	

photo
	

69.6
	

30.4
	

0.0
	

4.7
trawl
	

65.0
	

34.6
	

0.4
	

4.9

6218
	

KR004	 photo	 0.4	 99.6	 0.0	 7.5
trawl	 24.9	 74.6	 0.5	 6.5

6219
	

KR006	 photo	 74.7	 25.3	 0.0	 4.5
trawl	 74.4	 25.5	 0.1	 4.5

6222
	

KX438	 photo	 2.4	 96.4	 1.2	 7.5
trawl	 15.7	 84.1	 0.2	 6.9

6224
	

KX007	 photo	 12.2	 87.8	 0.0	 7.0
trawl	 9.0	 90.1	 1.0	 7.2

6225
	

LB005	 photo	 37.7	 62.1	 0.2	 6.0
trawl	 16.0	 82.9	 1.1	 6.9

6227
	

KV002	 photo	 36.5	 63.1	 0.4	 6.1
trawl	 8.0	 90.2	 1.8	 7.3

6228
	 KT001	 photo	 55.4	 43.6	 1.1	 5.3

trawl	 5.4	 93.5	 1.2	 7.4

6229
	

KP440	 photo	 50.8	 49.2	 0.0	 5.5

trawl	 11.3	 87.3	 1.4	 7.1

6232
	

KA011	 photo	 25.5	 74.5	 0.0	 6.5
trawl	 47.8	 52.0	 0.2	 5.6

6234
	

KZ014	 photo	 19.0	 79.9	 1.1	 6.8
trawl	 8.3	 90.8	 1.0	 7.2

6235
	

KZ012	 photo	 16.6	 75.5
	

7.9	 7.3
trawl	 0.0	 97.5
	

2.5	 7.6

6236
	 LD012	 photo	 43.0	 56.5	 0.4	 5.8

trawl	 31.6	 68.3	 0.1	 6.2

6237
	

LE005	 photo	 50.9	 49.1	 0.0	 5.5
trawl	 26.8	 72.2	 1.0	 6.5

6240
	 LS014	 photo	 51.5
	

48.4
	

0.1
	

5.4
trawl
	

32.1
	

67.0
	

0.9
	

6.3



43 .010,00 ,43 .4,1-M4*N4-404"COMOCZON,TN0.00,N4-03.4-TN,ONOW,0N• ••••	 •• • • ea•••••••
0000M0

UJ

W 0 WA 0 0
X 0a. 0

cn

u.
)-
t-0

M
N 0

(U	 M
"2..,

‹
rt,

NNOsZa.
H

•	

0*
00,X
.(c,o<

M	 E w
o
mz

o4.)	 •Do03,w1-000,0=XU)	 ia. u
-H

>1
H	 C'

0

VJ
a)

0'
$.4

a)

0

4J

$.4

0.4

0

Li. 

• 

cy. 00 N i17 W 0
.W
or C
Z 0

(/)

ict
0

00
0 U

=O0

C'
vae

• I
OX
2W
cew
Or
WC

X
0.

— 11—

NONNONN,40NcroT,TM,TMW-4,-.M000M,0004)00.....,0M000,,Momm0,00 0000mN00.r.,-.0N-4
•••••• f••• • • 060 •• .• •

000o00 0000000000o00o

      

N,rCk.m0.-..700N.,0-TONNm,,o,r400CP-ON0NNMNMMOCAMO.MNM,0
..N.r.0.0NmiN00M0N,i0,00MN00,M..NmOOONNNINNM0-00NmN,rwWMNO3NNWN•00,MoNNMOON
NN,ONOM7-,00■.CANW,./
0••••••••••• e••••••••

CD,r.10000N,CINNNW
-NM	 ONO,iror0N0•4=00

OP'0N

,.............W M
°<I

-

 C 0

W
0

w ,..,-,3,-,Nmioors,m-.,rc4cp,or.)N.Nco0,ro, Orno r.m 0....00N1NCy,N00.-.0•MA C°,0 ,00N,r 0,NM...r0.4.N.-,0MCZOOM
MONOON 0,0N-400000,4'N,i0,,..

X
Ca. 88888888888888888.. .000

W NNNNN ,0 1 00,TMO,r.-0,NN00.,MNmN,rNNO■rNo...0,,00N
••••••••••••••••••••••00.400• No..,NNoonOoNoN•..

N

0 .a0•43m0oomo,r000,mNo..oNow ...mNs<)mosfr.TWNv.0.3M.-.M•4'Nw.0. r.Ncr, m01.4 mmotl,w0--,coNN.-4N00
Ov,C,C.M•441,4000T,030303Mrn0610sr4,-,C,,mr4NOMCOMNN,rNOW00,NM

W ..c..ct.0m...-.1.0,oasmm,00poN,rN,r
••••••• • ••• ••••••••• O.

00M,r,00rMONM,rN0,-,NNW-,M.
v ,t0H ,,It l Cp. 41,0	 M0,00M W	 N	 M

..............

X
0,

X	 *2<0*****2X2owW
IdsLP O**	 ECww<coW_J_Ji- a.0,c<ow

c1F. a.* *c<c‹d‹a.a.a.***wW.ctOwL{uw<Owwwwwwww‹<X0

O :4mmo,o0,0Nocoom.0,0090...4')r,),,nmr400,N4r MONO,,30,ro,r0,r,t0iPc400¢ CACY-0-qr,,MM04,TN,4-.0 tr•--4..4N,,DMON

	

xC	 vO,ONNM,r(I,
,00.--,O0 N0N0NNW0N Nr',000NN,CLAP.-

	

0	 e•sAlee.0, .....	 • • • • • • • •
OW 0M40.-,ON000000000000000
U) 0

.4)(N47NNONNN...0N0,0-4.m,rm0,..-sw
OCOM,000,00

	

0 Into	 e: 0	 -00 0 0 or"• •	 • • • •	 • • •	 •	 •	 • •	 • • • • • • • •
00000000000000 00000000

.1.coNcl0000m.00	 Nmc4Nr,
• •	 • • • •	 • • •	 •	 •	 • •	 • • • • • • • •

CA0000M0OCAN00..4

	

I I I	 II	 I
	 lit

,rNo,r,000,.....0NNr.00coc0Nn
mN,00N0M-.10,c40,-.M00,m.C.-.4,o0oNw,ncriclo,ocr,ONoNc-on.ovc0c>sr4m,rm,rNr4m,rm•OvcY,N11),
,0N,00,M0wMN,4wN0,400000,-0Nc,JMONMON,00mM..-.0...0m000,0,TN

• 0	 • • • •	 • r, .....	 • • • • • • • •
.,...MN0,-.W.-.000000000000000

	

nN1m	 kl	 1	 111

	

N.	 1•
N1

2

	

0,	 Cw	 CO,	 Ecow

	

Wo	 Ww<TOW_J-11--

	

U	 >- .4;	 cc

	

C	 I	 *x.Z0***.**22X0wWw
<Ca.	 c<CO3.**Ec<c<Ca0:

Z WW<COWWWCOWWWWWWWw<CCO



CO

Ol

N
N

r-4

z
O
CD

0

OD.
Ol

01

lc)
0
.cii

N

M
VD	 CN

. -:t,
N
cr

1/40

0
co
.cr
0
,:r

1/40

N
L(
c)
st.
M

r--

00
cv
Lo
0
N

OD

in
,:r
q:)
N
r--

0
00 CO 0 N N N en

M M in gcr M CO
r--	 • 01 ..:71 OD N N OD

M 01 N N r-

CD 1.--- N OD 1/40 al - 0
CO N 01 M, 0 01 01

N 1/4.0 N N 01 CO
',iv 0 CY) r-- TT N
01 N r-- r..-

0
c)
l0
OD
M

01
1/40
r-

1/40	 N	 1/40
CO	 N
N	 CO	 in
aN	 k.0

N	 r--

M	 1/40
er

0	 'r	 CO
r--

CO
00
N

C:)

to
01

CO

N
CD
C:)
N

r--

icr	 N	 01	 1/40	 N	 01	 1/40
CO	 r--	 CO	 to	 r-	 1/40	 CO
01	 CO	 .:14	 1/40	 1/4.0	 0	 M
01	 0	 r-	 1/4.0	 N	 ‘---	 r--
M	 N	 I--

M	 0	 N	 r--	 In	 N	 c)
cp 	m	 ,c3. 	,--	 m	 in	 m
.--	 c)	 m	 N	 N	 in	 Lr)
ko	 •=zr	 r----	 k.o	 ,---
r.--	 m	 .---

. . • . e
0 -0 0 0 0 0
Ci) 0 C'r) 0 M 0
0 0 0 0 0 0
01 01 CO 00 N N
k.0 1/40 1/40 l0 ■0 VD

w
$.4 i I I I I I

. • e e e ,CD 0 C:) 0 C:) 0
0 CO 0 rn cp M
0 0 0 0 0 0
01 CO CO N N. 1/40
1/4.0 l0 l0 VD LO VD

I
•
0
0
0
1/40
1/40

O
0
lfl



- 13 -

Fig. 1.	 Sampling stations 1977 - 1982 in the area 6C,°00'11 to 69°30'N.
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Fig.	 Sampling stations 1981 - 1982 in the area 69°30'N to 71°50'N.
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APPENDIX I. FURTHER BIOMASS CALCULATIONS BASED ON BOTTOM PHOTOGRAPHY

b

Per Kanieworff

GrOnlands FisketiundersOgelser
Copenhage] , Denmark

Realizing that the temperature is a highly sensitive parameter

in the calculation of total biomass, a recalculation with a more

graduated hydrography pattern has been made.

Bottom temperatures measured at the hydrography sections III-IV

(Fig. 1) were used to establish average temperatures through 1977-82.

Only section III has been occupied in all six years, whereas sections

IV and V have only been occupied in 1980-82. These sections have no

r
observations deeper than 300 and 250 meters respectively, so for the

deeper water layers the observed temperatures from section III have

been used for the whole area in 1980-82. For the period 1977-79 the

temperatures from section II I have been used.

The estimated mean temperatures used in the new biomass calcula-

tions are given in Table 1 and Fig. 2. The recalculated biomass

estimates are shown in Fig. 3 together with the former ones as given

in the main part of this document. Fig. 4 shows the calculated bio-

mass in 30-minute strips, numbered from north to south.

Table 1. Bottom temperaturds in different water layers 1977-82 as
used in the biomas s calculations.

Depth	 1977	 1978
	

1979	 1980	 1981	 1982

100 2.0 1.1 1.8 0.2 0.2 0.6

200 2.2 1.8 2.0 1.3 1.4 1.1

300 3.2 4.2 3.9 3.1 3.0 2.1

400 4.1 4.5 4.1 3.7 3.9 3.3

500 4.5 4.7 4.1 4.2 4.2 3.3

600 4.6 4.8 4.0 4.5 4.5 3.5
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Fib® 1®	 Oceanographic stations in NAFO SAl. Sections I - IV are international
utandard sectionu.
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Fig. 4. Biomass of shrimps in 30-minute latitude strips.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24

