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1, INTRODUCTION.

In July 1988 a stratified-random trawl survey was carried out in

the Davis Strait, in NAFQO Divisions OA and 1A-1D,
) Since the first assessment of offshore shrimp (Pandalus borealis)
in the Davis Strait took place in 1976, ICRAF and NAFO have continuously
recommended that stratified-random trawl surveys be conducted to

determine changes in distribution and abundance.

The aim of the presant survey was to asaéss the trawlable biomass
of shriwp in the offshore distribution area of the Subarea 0+1 atock,
and to ceollect biological samples to estimate the size compoaition'of
this stock.

The survey waa carried cut with a commarcial Frawlac, ownad by the
Gresnland Home Ruls Trawler Company, and made avallable to the Greenland
Fisheries Reseirch Institute.

The survey was carried out in two perioda through July with
the sciantific staff as follows:
Period 1: D.M. Carlason, R. Larsen and H. Lund,
Period 2: M.W. Arnold, A.C. Arup, and P, Kanneworff.

Canadian authorities kindly granted permission for carrying out
research in the Capnadian economic zone, NAFO S5AQ0,

The surveying conditions were good with few problems of ice
covering the planned station sites, Bad weather did net hamper the
fishing operations.

2. MATERIAL AND METIFODS,

The survey covared the offshore area between 64052'5H and 72030'N
at the West coast of Greenland, froem the 3-mile limit to 600 meters
depth. -

The trawler, M/T ELIAS KLEIST, is a commercial 722 GRT shrimp
trawler. The trawling gear used wae a !SKJERVgY*' 3300 meshes (20 mm}
shrimp trawl squipped with bobblingear and a double-bag with 44 mm meshes
in the codend. The doors were of the type 'PERFECT', abt. 3000 kg each
(10 m2),

‘The duration of hauls was held as cloae asz possible to one hour. A
mean towing speed of 2.4 knots gave an uvciage swept area. per haul of
0.119 square kilometers, calculatesd by wusing an eattﬁéted distance




betwaen trawl wings of 26.5 m (U.J. Hansen, - Danish Institute of
Fisheries Technology, pers, conm.),.

In the area between 63052'5N and 69030'N'atrat1ficution was mide

on basis of‘depths. Five subareas ([A-E , NB| not wegqual to NAFO
diviglons!) were establishsd based on earlier experience on the
distributlon of the blomass of shrimp and of the commercial fighery
{Fig. 1-2). Each subarea was divided into four depth strata: 150-200 m,
200-300 m, 300-40C m and 400-600 m. The sizes of these 20 strata are
given in Table 1, totalling 59,496 kmz.

In the area nmorth of 69°30'N, the topography is not described
sufficiently well to establiah depth strata with known areas as in the
south, but based on logbook information from the commercial fishery it
wasg possible te define four areas as specific fishing grounds
irrespective of the depths (Fig. 3, I-IV}. The total size of strata I-IV
is 7,423 kmz. The rest of the area was divided into two large gtrata
north and south of 71°N (V-VI, totalling 33,478 kw?). The sizer of the
northern strata are given in Table 2, -

It was estimated that about 140 trawling operations could be made
during the times available for the survey, With the requirement that the
degree of coverage of this trawl survey should not be lower than that of
the Fed. Rep. of Germany's stratified groundfiash trawl surveys around
Greenland, 4i.e. better than one haul par 600 knz, a total of 115-120

hauls had to be allocated to the subareas A-E and the ptrata I-IV -

together, Is was decided to spread the rast of the hauls evenly over the
remaining two strata ¥-VI in the north. A much lower degrae of coverage
(one haul per 1,450 kmz) was thus accepted for this latter area.
' The hauls were allicocated to the strata proportionally to the gize
of their areas. However, as A minimum of two hauls should always be
taken in a stratum, additional hauls were placed in some of the smaller
strata. The final allocation of hauls is given in Tables 1-2., Within the
atrata the trawling sites were choaen at random according to the NAFO
'Manual on Groundfish Surveys in the Northwest Atlantic’ [Doubleday,
1981). The selacted stations are shown on Fig. 4-6 together with the
survey route. Unexpectedly, nearly all the sites chosen had bottom
~conditions suitable for trawling, a0 little time Qas wasted during the
survey by moving station positions and searching for better bottom
conditions. - i
" While towing all relevant information on the trawling operation
was recorded: Date, pesition, time and depth tec bottom by the beglnning
and by the end of towing, together with haul number, warp length,
average towing speed, towing direction and range of fishing depth. As
soon as the trawl waa on deck a shrimp sample of abt, 5 kg was takaen
directly from the codend, before the trawl was emptied into the hatch.
. Below deck the catch was sorted into species, and the amount of shrimp,
main by-catch (cod, greenland halibut and redfiéh) and other by-catch
species were recorded and weighed. 1In cases with large catches only
subsamples in baskets or boxes were waighed and raised to total welight
by numpber of baskets or boxes., Whenaever possible, length samples and
age-length samples were taken of the main by4catch speclien.

A total of 139 trawl statlons was occupled during the survey. For
each of these a shrimp biomass estimate for the correspeonding stratum
was calculated by means of the swept area mathod, These estimates were
averaged over the strata, and atandard deviations of the means - werae
calculated. & pooled standard deviation for each fegion was calculated
to indicate the level of confidence for the final biomass estimate.

3. RESULTS AND DISCUSSION,

Catches in each haul are shown in the station list, Tables 3a-3f.
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The biggest catches were taken in the Sukkertoppen Deep, the Holsteins-
borg Deep and the areas west and north of Store Hellefiskebanke. On a
few locations very high densities were mat, with catcﬁes of two 'to three
tone of shrimp per hour. In the northern area catches normally were very
small, wespecially between §9°% ana- 71°K {(stratum VI and the northern
part of stratum A). Low densities were observed almost continuously also
along the western slopes of the banks south of 67°N. Table 4 glves the
mean densities ia the different depth strata in areas A-E. Apart from a
single, very large catch in the western part of Holsteinsborg Deep {Area
code JZ008) the depth zone 150-200 m showed extreme low densitlies in all
areas., The densities in the northern area were low in all gtrata except
in strata III-1IV ag shown in Table 5.

Total biomass for all strata coverad by the Burvey waa calculated
by means of the density figures obtained from each trawl haul and the
stratum areas. The results are given in Tables 6-7 for the two main
regions respectively, together with information on gtatistics cn the
mean values. The total biomass estimata calculated for the area south of
69°30'N 1s 138,497 +/- 40,386 tons {(w 2 x standard deviation), and for
the northern area 24,530 +/- 16,537 tons.

- The results from thiasa sgurvey should be treated with caution,
because this survey was the first real stratified-random trawl survey
for shrimp made in this area, Other factors than depth might in future
be considered better as a basis for the stratification, and alsoc
analyses of Dblological samples and information from the commercial
fishery might give better guidance for optimal coverage of the large
survey area.

No time gerles are avallable to make comparison t¢ other years,
but din July 1976 a stratified trawl survey was carried out fin part of
the area covered by the 198B-survey (Horsted, 1978), correaponding
roughly to the areas A-D. Thia survey gave a trawlable bicmass of
54,568 tonse compared to 122,758 tons, calculated for the areas A-D in
the 1988-survey. No information on confidence levels was given for the
t1976-survey., Apart from a possible increase of the shrimp stock in the
intervening period, the large differsnce in ths two biomzss estimates
might be due partly to the different trawl types used ('Fjortoft
Sputnik' 1in 1976, and the high-opening type 'Skjervey! iﬁ 1988), and
partly to the different stratification and coverage of the two surveys.

In the present study no attempt has been made to correct for the
diel variation in catchabllity of this stock. It is known from various
sources {e.g. logbook information from the commwercial fishery; Carlsson
et. al,, 1978; Smidt, 1978) that a c¢eonsiderable varlation exists,
. Application of the same correction factors as used by these authors
would, however, be erroneus in this case, these factors being sstimated
from trawling with other trawl types than those used in the present
survey. It is expected that a special gatudy on this toplec will be
carried out in near future at tha Greenland Fisheries Research Institute
and, it is likely that a new correction for diel variations will be very
different from the former when based on the high-opening trawl types and
poesibly also on.mlgration patterns for Beparate development stages of
shrimp. Further, it 1g conceiveable that the nature of diurnal migration
could appear soc complex that fishing during day-time only would be an
ocptimal sampling procedure in future trawl gurveys.

Biological samples were taken from all hauls, but the material has
not yet been worked up. These samples might, however, offer valuable
information on the distribution of different development stages of the

shrimp, and could eventually indicate special nursery grounds, breeding
Arsas etg,



4. CONCLUSION.

From the density-figures in the differeht aread and depths it
appears that the survey coverad most.of the shrimp distribution aresa in
Div 12-1D {and the adjacent part of SAQ}). Parts of the northarn reglons
might eventually be omitted in future surveys without much 10:5‘ of
information, these areas exhibiting extreme low shrimp densities.

The relatively low values for the confidence of the calculated
blomasaes, especially for the region south of 69030'N indicata, that the
stratification scheme used 1n the pressnt survey has been patisfactory.

A future survey plan wmight be optimized either by putting more
effort into some of the atrata on basis of the results of the pressnt
survey, or by carrying out a two-atage survey in which the sampling
effort in the second stage should be determined by the results from the
Eirst.
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Table 1. Stratum areas and number of hauls in the atea 63°52/N -
69°30°N.

t 1 p E P T H 58 T R A T U M !
| | 150-200 M 200-300 M 300-400 M 400-600 M TOTAL !
Jmmmmmm l—emmmmccua lomemmm—mae R limmmmmm—— [ PR !
! AREA A ! 2365 1 5213 ! 9763 v 956 1 18297 |
! HAULS ! 4 1 - 16 1 2 31
| R —————— L T [ ] o e = e s == lcvarm == 1
| AREA B ! 1497 I 2477 ! 1450 1 554 | 5978 !
1 HAULS ! 3 1 4 ! 2 1 2 I 11 t
[ e e [ ] s - - IR L E e mmm— - !
! AREA C ¢ 2234 1 5470 1 3908 | 3989 1 15602 !
! HAULS ! 4 1 s 7| 71 27t
formmmmm—— e Pmmmm e fommmmm R Pmmamm e Jommmmomm oo !
! AREA D ! 4204 1736 | 745 1 1915 1 8600 I
! HAULS ! 71 3| 2 3 15 1
Josmmmcwaa- lommcmmmmm- R fammmmmm s fommmmmm e Jmmmemmmmaa 1
| AREA E v 2288 L 4032 | 1957 ! 2762 | 11019 !
! HAULS ! 4 1 7 ! 3 ! ] 1 19 !
[ fammmmca——- P focmmmmm——— fammmm————— lmmmmmmmmmm )
| SUM AREAS 1| 12568 | 18928 | 17824 ! 10176 1 594%6 |
! SUM HAULS | 22 ! 32 30 19 103 |
!




Table 2., Stratum areas and number of hauls in the area 63°30'n - 72%30'N.

Table 3a,

area codes see Fig.

STATION~

STRATUM

!
|
i
!
I
I
!
I
I
!
1
|
I
I
I
!
|

!
1
I
I
!
1
1
1
!
t
!
|
1
!
!
!
t

NUMBER OF
HAULS

IDENTIFICATION

STRATUM A}

B8EKO0130054
B8EK0130075
88EK0130032

Catches are given 1n kg.

List of trawl hauls in the four depth atrata in area A.

STRATUM A2
8B8EK0130003
88EK0130055
B8EK(0130053
B88EK0130010
B8EKQ130011
88EK0130012
B88EK0130049
B8EKQ130050
B8EK0130051

STRATUM A3

88EK0120054
B8EK0120056
84EK0120043
88EK0120051
BBEK0120055
8BEK0130068
8BEK0120052
88EK0120053
B8EKO130069
BBEK0130070
BBEK0130001
88EKQ130002
88EK0130004
88EK0 130005
S8EK0130006
BBEKC130007
BEBEK0130009

STRATUM A4
B8EK0120050
B88EK0130008

1-2.

AREA~ TR~

CODE DEPTH TIME SHR
LFO07 174.0 70 Q
LGO12 169.0 60 0
LHOOE 160.0 61 0
LDOOt  296.5 62 59
LEQOS 212.0 62 9
LGO06 223.5 65 0
LHQO2 275.0 60 73
LHQO2 255.5 62 13
LJ002 249.0 64 1
LJ0O7 216.5 59 6
1J008 235.0 64 45
LJO012 247.5 &0 53
KX002 321.5 70 870
KX004 335.0 10 1351
KX435 351.0 &0 902
Kx436 321.0 64 166
KzZQ03 328.,5 65 ais
KZ006 377.5 6t 404
KZ437 337.5 60 47
KZ440G 336.5 70 134
LAQOOS 355.5 65 338
LBOO7 348.0 60 827
LB437 345.0 57 87
LD440 331.5 62 110
LECO2 302.0 71 231
LE440 324.0 67 418
LF440 311.5 61 49
LG438 1376.0 54 16
LH43% 320.0 66 260
KX435 475.5 80 t
LG437 563.5 65 0

104

For

MIX TOTAL
3 3
2 2
2 2
7 100
2 12
3 - 3
9 127
18 39
4 5
9 16
9 61
4 65
3 210
133 1484
4 918
52 220
106 944
34 606
10 74
8 219
7 445
40 1016
27 173
6 158
10 375
12 35
16 102
4 230
35 35
9 256
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Table 3b. List of trawl hauls in the four depth strata in area B, ¥For
area codes see Fig, 1-2, Catches are given in kg.

STATION- . AREA- TR~

IDENTIFICATION CODE DEPTH TIME SHR CoD GHL RED MIX TOTAL
STRATUM Bt
BBEKD130077 88 LEQ14 199.0 60 8] 0 0 o] 2 2
8BEK0130074 87 LFO11 164.,5 61 1 o] 1 0 3 8
88EKOD130078 90 LFO13 75,5 64 o] [¢] 0 0 0 0
88EKO130076 96 LFO15 162.0 48 0 o] . 0 5 5
STRATUM B2
88EK0120077 59 KV014 249.0 67 71 0 . . 43 754
88EK0130072 7% LBO11 263.0 67 123 Q 7 1 4 " 136
BBEXO130073 84 LDO12 279.0 62 3 0 2 0 2 7
88EK(C120081 80 LDQ13 281.0 70 - 679 0 1 2 6 €87
STRATUM B3
88EK0130071 78 LA009 1357.5 75, 685 5 . 50 26 129 894
BBEK0120080 74 LAOIS 327.0 74 1799 1 48 a5 18 1950
STRATUM B4 :
88EK0120078 72 K2016 558.0 30 102 0 20 9 29 159
88EK0120079 75 LAO16 487.0 69 678 2] 53 48 15 7913

Table 3c. Liet of trawl hauls in the four depth strata in area C. For
area codes see Fig. 1-2. Catches are given in kg.

STATION- AREA- T®R-

IDENTIFICATION CODE DEPTH TIME SHR cop GHL RED MIX TOTAL
STRATUM C1
B88EK0120034 36 KJ0O7 168.0 62 0 0 0 Q 13 13
88EK0120041 47 KROO7 168.5 64 0 0 . . 3 3
88EK0120042 51 Ks005 192.0 66 ] Q 1 1 17 27
BBEKQ120086 58 KvV009 192.0 63 2 ¢] 0 8 16 27
STRATUM C2 :
B8BEK0120035 38 KKO006 293.0 70 2166 0 5 84 9 2264
8BEK0120036 40 KLOO& 225.0 74 675 0 2 1 6 683
B8BEK0120039 41 KNOO5 222.0 63 228 0 3 3 9 242
88EK(G120044 42 KROO1 283.5 70 683 0 4 61 2 750
BBEK0120043 46 KR003 278,0° 62 487 0 2 ] 494
BBEK(0120040 43 KROO5 223.5 64 36 0 1 1 29 67
8BEX0120045 45 KR440 295.0 82 1062 0 . 62 4 1128
8BEK0120063 53 ' KTO0O04 290.0 68 262 2 28 38 5% 380
BBEK0120085 54 KV00Q6 209.0 63 15 0 2 1 1 28
STRATUM C3
88EK0120046 44 KR440 310.5 75 1446 o} . 105 1551
88BEK0120060 50 KS001 351.0 635 486 0 o] 5] 2 573
B88EK0120048 48 KS438 328.5 64 262 0 . . 84 346
88EKQ120047 49 KS439 385.5 70 454 0 47 150 5 656
88EK0120061 52 KT002  347.0 61 614 1 25 g0 [ 730
STRATUM C4

88EK0120037 37 KK004 538.5 64 9 2 74 4 6 93
BBEK0120038 39 KLOO3 456.5 58 570 1 57 29 11 668
BBEKQ1200%9 56 KT001 407.0 61 242 . . 43 51 6 348
88EK0120058 57 KV001 414.0 64 112 i) . . 107 | 219
88EKQ120057 63 KV003 .429.,0 72 112 0 . . 74 186
88EK0D120084 64 KX006 478.5 66 327 Q 45 9 4 384
B8B8EKQ120066 65 KX010 506.0 60 262 0 118 19 10 409
B8BEKQ120067 66 KX0t0 463.5 65 519 1 69 74 8 671




Table 34, List of trawl hauls in the four depth strata in ares D, For

area codes sae Fig., 1-2. Catches are given in kg.
STATION=~ AREA~ TR=-

IDENTIFICATION CODE DEPTH TIME SHR Ccon GHL RED MIX  TOTAL
STRATUM D1 :
88EK0120022 22 JzZ008 189.0 64 KRR 2 ¢] 7 10 3129
88EK0120023 23 Jz201t 181.5 77 2 0 0 3 12 17
88EX0120026 24 KA0C8 177.0 61 1] 0 0 0 0 0
88EK0120024 27 KBO!'3 174.0 58 -] 0 o 8 19 33
B8EK0120030 30 KECO8 167.5 70 4] 0 0 0 0 0
88EK0120031 31 KECO9 175.0 69 0 0 "3 -1 5 9
BOEK0120032 34 KF009 153.0 66 0 0 Q 0 15 16
STRATUM D2
88EK0120021 21 Jx008 239.0 60 0 2 2 15 20 kl.}
88EK0120025 25 KAO1Q0 203.5 60 V) 0 N 1 18 19
BB§K0120033 35 KHOO7 282.5 66 1158 4] 1 20 28 1207
STRATUM D3
BBEKO0120028 28 KDOO7 372.5 67 4 f 22 173 23 222
88EK0140016 33 KF016 352.5 61 133 0 101 34 58 325
STRATUM D4
B88EK0120027 26 ¥XBODE G575.5 70 4] o] 21 16 24 61
BBEKQ 140015 32 KDO15 439.5 63 581 o] 87 t1 49 728
BBEKC120029 29 XEQG6 573.0 62 125 ] 63 91 6 285

Table 3e. Liset of trawl haula in the four depth strata in area E, For
area codes see Fig, 1-2. Catches are given in kg. A

STATION- RREA- TR~

IDENTIFICATION CODE DEPTH TIME SHR oD GHL RED MIX TOTAL
STRATUM E1
B8BEK0120009 8 JGO16 185.0 68 0 0 0 2 9 11
88EK0120015 13 JJ019 170.5 60 ¢ 0 0 0 0 4]
BBEK0120018 17 JPQ19 167.0 41 o 0 1 7 1 19
88EK0120019 18 Js012 170.5 43 0 1] 0 0 0 0
STRATUM E2

BBEKO 120005 2 Jpo18 277.0 62 7 155 1 10 14 186
88EKQ120004 1 JDO19 262.0 62 150 17 2 2 1 173
BBEK0120008 7 JGO15 250.0 68 3 6 2 8 5 23
88EK0120011 11 JJ013 295.5 62 7 6 0 20 1 34
BBEK0120010 12 JJ014 277.5 61 1008 5 1 1058 8 2080
8BEK0120014 10 JJ019 210.0 62 0 1 0 2 5 7
BEBEK0120013 15 JKO14 297.5 69 6 0 0 11 9 26
STRATUM E3

8BEXK(120003 4 JE019 359.5 60 310 43 4 36 16 409
BBEK(120007 5 Jroi1s 308.0 66 o 18 0 25 32 145
BBEK0120017 16 JM020 328.0 58 485 172 o] 147 78 891
STRATUM E4

BSEK0120006 3 JEO16 537.0 60 0 4] 0 10 38 48
BBEXK(120002 6 JF020 463.0 61 395 f . . . 395
88EK0120001 9 JHO21 444.5 45 728 23 38 0 4 793
88BEK0120012 14 JKO12 576.5 81 1 1 44 199 129 373
B3EK0120020 19 Jv009 575.5 61 3 0 19 40 113 175



' Tabla 3f,

For area codes

STATION-

Ligt of trawl hauia in etrata in the area north of 69°30'N.

IDENTIFICATION

Catches are given in kg,

STRATUM N1

88EK0130036 -

BBEKO0130035

B8EK0130021

8BEK0130033
8BEK0130034

STRATUM W2
88EK( 130040
88EK0130038
88EK0130039

-

STRATUM N3
B88EK0130025
8BEK0130024
88EK0130041
B8EK0130042
88EKO0130043

STRATUM N4
88EK0130045
BBEKC130046

STRATUM NS

B8EK0130026
BBEKC 130027
B8EK0130028
BBEK0 130029
88EK0130037
88EK0130030
88EK0130032

STRATUM N6
88EK0130013
8BEK0130014
88EXQ130016
8BEK0130015
88EK0130048
8BEK0 130017
88EK0130047
B8EK0130018
BBEK0130079
B8BEXK0130020
B88EK0130021
BBEK0130022
B8EK0130023
B88EK0130044

see Fig. 3.
AREA- TR=
CODE DEPTH TIME
MLO03 294,0 61
MMOO4 267.5 60
MN439 265.5 64
MP0Q3 201.5 51
MPOO5  313.5 60
MF007 284,0 61
MGOO7 216.5 60
MGO08 263.0 66
MBQO2 330.5 61
MB0OO3 338.5 62
MBOOB 395.0 69
MBOO8 427.5 65
MBEQ11 468.5 61
L7011 175.5 61
LT011 157.0 63
MBOO1 2312,5 61
MD437 378.0 61
MF001 290.0 60
MHOO1 263.0 58
MHQO® 201.0 66
MK437 400.5 60
MPOQ2 234.5 67
LLOO2 239.0 62
LMOO6 170.0 49
LNOQ1 320.0 63
LNOO4 197.5 61
LNGO8 149.5 63
LP439 347.5 60
LsooB  141.5 61
L5440 366.0 64
LT0Q3 407.5 60
LVQ02 481.0 64
LX440 533.5 59
Lz440 505.0 60
MAOO3 453.0 61
MAOD9 576.5 63

o o0

OO0 QO00000Q0C:
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Table 4. Stratum areas (kmz), shrimp densities (kg/kmzi) calcula-

ted fishable biomass (in tone) and number of hauls 1in the area
63952158 - 69%30'N.

| ! D E P T H & T R A T U M 1
| I 150-200 M 200-300 %  300-400 M 400-600 M TOTAL -1
lommmmmmmm—— = - loaacmanneaa lmmmmmmmaaa {mmemmmmmaan | —— |
! AREA A ! 2365 ! 5213 l 9763 1 956 1 18297 !
! DENSLTY H 0 ! 254 ! 21065 1 3 1 -
! BIOMASS 1 o 1 1324 1 29924 1 3 ! 31251
! HAULS 1 ' ! 9 ! 186 I 2 3T 1
. . Pommmmmmeeus lommmmmmesm lmmmmeeeeeem mmwmeeeema !
! AREA B ! 1497 ! 2477 ! 1450 t 554 ! 5978 |
! DENSITY ! 2 1 2833 ! 7848 ! 2802 t -1
| BIOMASS 1 3 1 7017 ! 11379 1 1180 ' 19579
I HAULS ! 3 1 4 ! 2 1 2 1 11 1
lammmmc e mmm - [T TR lomme e mmmen R !
I AREA C 1 2234 1 5470 | 3909 ! 3989 I 15602
| DENSITY ! 28 1 4322 ] 5028 ! 2022 ! - 1
! BIOMASS ! 63 ! 23643 ! 19655 I 8335 ! 51696 |
! HAULS ! 4 9 1 | 71 27 |
R - lommmmcmene- lmmmaaoo s Jommmmmee o t
| AREA D i 4204 ', 1736 | 745 1 1915 I 8600 |
| DENSITY 1 275¢ | 2788 i 496 ! 1807 i - 1
! BIOMASS 1 11563 1 4840 ! 369 t 3460 ) 20232 |
1 HAULS ! 71 3| 2 1 I 15 1
R S lmmmmeemma e locomommeeae lommmmmma oo lemecemcmaa !
1 AREA E 1 2268 ! 4032 ! 1957 1 2762 ! 11019
1 DENSITY I 1 1 1485 ! 2232 ! 1947 ! - 1
! BIOMASS | 2 5989 ! 4368 ! 5379 15738 I
1 HAULS I 4 ! 7 1 3 ! 5 1 19 1t
R . Jmemmmnao oo . RS P, !
| SUM AREAS [ 12568 1 18928 ! 17824 1 10176 ! 59496 |
I SUM BIOM. | 11631 1 42813 | 65695 1 18357 1138497 |
! SUM HAULS | 22 1 32 t 30 ! 19 1 103

Table 5. Stratumareas (kmzl, shrimp densities (kg/km2) and number
of hauls in the area 63°30'n - 72%30'N.

I STRATOM

1 AREA
[
1 I: 3649
.
! II 367

! _____________
I III 2248
|mmmcmm————
1 IV: 1160

o e mmm ==
! V: 11210

lomm st e
L VI 22267

! _____________
! TOTAL

BICMASS

1
]

NUMBER OF
HAULS

!
i
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‘Table 6, Calculated shrimp biomaes {tona) and statistice on the hiomass
estimates in etrata north of 63 30'N.

[ 1 STRBICM 1
1 R T e e e L TS |
ISTRATUM I SQKM | TONS { HAULS ! STD { STDCERR | MIN | MAX !
Jomm e [ R R [ S mmmmmmmme L ——— [ R bmcammanan ]
{AREA I | 3649 | 2300,.581 51 3758.351 1680.781 01 894581
. dmsmaamoo tmmmmmma B - e ——— fmmm——— tmmmm———— | ;
IAREA I1 | 367 | 47.061 31 45,121 26.051 11 an .
[T R — L Ty —— Fommean o L N — o tommm————— 1
{AREA IIl t 2248 1| 3982.301 51 2738.631 1224.751 01 74051
| e foem——— [ — bomm—— b L P Fomm L ]
' IAREA IV 1 116Q ! 333,461 21 4703.291@ 3325.731 61 66571
lommmme e fmrmmna [ RS S —— tommem—a—= tosvsmmaan Fommmm—e Fo e ——— H
IAREA V [ 11210 | 10494,70! 71 18544.111 7009.01! 01 460611
o [ SR fommmm e L R fommmm———— tmssmam——— [ . [ R — ]
'AREA VI 1 22267 1 4374,01) 141 7349,331 1964.191 Q! 264521

Table 7, Calculated shrimp biomass (tons) and statistica on tho biomass . ,
estimates, in strata south of 69030'N.

f . 1 ‘STRBIOM !
! i e T L G =]
| STRATUM { SQKM |  TONS ! HAULS | STD | STDERR | MIN 1 MAX !
R formrm——— tommmmm————— Fommmama Fomm trmm— e —— tmmm - teccamanna | Vg
IAREA A 150-200M | 2321 ! 0.001 3! 0.00! 0.00! ol o1
T L Fmmmm—————— Fmnm - Fomm—————— Fem——————e Formmn - Femm—————— 1
LAREA A 200-300M | 5213 1 1323,88! 81 1325.62! 441.871 01 31861 :
[T I . E . frmrm e ——— tommmm—— tomommac - e frmm———— Fom—————— - '
IAREA A 300-400M 1 9763 [ 29924.12! 171 31834,391 7720.971 14981 112911
lvmmmmce e Frume - Fomm——————— e o o m——— Fommm——— tomsmmnan. 1
IAREA A 400-600M ! 956 ! 3.131 21 4,431 3.131 ot 61
I o Fmr i ——— e ——— R ] e tommmm—a. L t
IAREA B 150~200M ! 1542 | 2.75¢ 4! 5.491 2,751 0! 111
[—mmmmemcucacan Fommm——— drrm e ———— Femmm——— o B - R L] fomm—————— 1
IAREA B 200-300M 1| 2477 ! 7016.741 41 6592.741 3296,371 531 13203t
[ T L ] b m————— tomemnn— tomm————— Fommm— R ] tmmm——— -
IAREA B 300-400M | 1450 ! 11379.47) 21 6575.39! 4649.50! 67301 160291
Ty tremm——— Fmmmmu————— [ o Fmmm—m o tmm——————— |
1AREA B 400-600M | 421 ¢ 1179.581 21 900.35! €36.64! 5431 18161
Ty, Fomeo—— B P . [ - o — - ————— R Fos et it ——— 1
IAREA C 150-200M ! 2234 ) 63.481 41 102.92! 51,461 0t 2151
| R S tomm———— e ————— b m———— tmmmm———— fomunaanea R Fom———— Py
IAREA C 200-300M | 5470 ! 23643.04! 9t 25974,37! 8658,12! 745! 85017!
[ L fr———— b ———— R T Fumsatm——— R i B B pr— !
{AREA C 300-400M ! 3909 1 19655, 23! 5t t2031.83¢ 5380.801 10392! 402671
L L L L L LN Fem e o R Femmr e Frmm—————— P —————— o - {
IAREA C 400-6Q0M | 4122 ! 8335.18¢ Bl 6536.641 2311.05! 285! 19742}
R T T T YT Fommm—am ] T Fom et e e Fmm—————— L T tosem e !
{AREA D 150-200M | 4204 | 11562.80! 7! 30456.151 11511.341 01 806311
Fommmm Fmmm o e fommmmmm—— e T e Fommmmmm Fmanaa ]
IAREA D 200-300M | 1736 ! 48139, 741 31 8377.83! 4836.941 ot 145141
e —————— Fmmmm— L - o Fomm e ——— Hmm————— Fmmm————— !
IAREA D 300-400M 1 745 | 369,41 21 450.83! 347.071 221 716!
| F RS I E AU Fommmmmmamn Frammmnn L —— fmmm————— L T P, ]
IAREA D 400-600M ! 1915 | 3460, 181 31 4709.361  2718.951 11 88241
| e ———— L Fomm—————— Fomwme—- frmmnm———— Fmm——— mmmtem—n——— tamcannmn- t
IBREA E 150~200M | 2268 | 1.751 41 3.511 1.751 ol Tt
Ty SR Frummn - Frmmm——————— Foamn - [ - L - tomm—————— 1
IAREA E 200-300M { 4032 ! 5989.48! 7! 12975,621 4904.32) 0t 35000!
e m v —— Fmm—m——— Fmmmmwmma— [ . L Form e ——— tmm————— LTS ———y |
|AREA E 300-400M 1 1957 ! 4368,171 31 4289.061 2476.29! ]| T 85731
| —— e ——m———— Fmeenae Foommm e [ P fmmmmm———— | S — o ]
IAREA E 400-600M | 2762 ! 5378.61! 51 7811,371 1493,35! Q! 172121



Fig. 1. Strata in the area 66°00'N - 69°30'N, Note
subareas A~-E do not cortespond to the NAFO divisions A-E.
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Fig, 2. Strata 1in the area 63°52'SN - 66°30'N. Note that the
subareas D and E do not correspond to the NAFQO divisions D and E.
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