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1. INTRODUCTION.

In July-ABugust 1989 a stratified-random trawl survey was carried out in
the main part of the area of shrimp (Pandalus borealis) distribution in
NAFO Divisions 1A-1D and a part of SAO.

The survey was carried out in almost the same area as a similar survey
in 1988 with the scope of assessing the trawlable biomass of the
offshore Subarea 0+1 shrimp stock, and to collect biclogical samples to
estimate the size composition of this stock.

A commercial trawler owned by the Greenland Home Rule Trawler Company
was made available to the Institute for the purpose.

Surveying conditions were favorable without ice problems and bad
weather. Thus all planned sampling sites were visited. :

2. MATERIAL AND METHODS.

The survey was carried out in the offshore area between 64°52'5N .and
72°30'N at the west coast of Greenland, from the 3-mile limit .in depths
. between 150 meters and 600 meters.

The survey was conducted with a 722 GRT vessel (M/T SISIMIUT), which was
of the same size as the trawler used during the survey in the year
before. Also, a similar trawling gear (Skjervoy 3300/20 with bobbin gear
and a double-bag with 44 mm mesh-size in the codend) was used. The trawl
doors, however, were of the type BMV no. B (in 1988: 'PERFECT' ). During
the trawl operations in 1989 the wing spread was measured by means of
SCANMAR equipment to 17.2 m at average. In the 1988-survey the wing
spread was estimated to 26.5 m, lacking suitable equipment to measure
the actual wing spread. Uncertainties about this estimate, however,
excludes a direct comparison of results from the two surveys.

The duration of hauls was held as close as possible to 60 minutes
throughout the survey. In order to minimize the influence of vertical
shrimp migration the trawl operations were carried out only in the
daytime during the first half of the survey (hours: (900-1900 UTC). Due
toc a change in the programme, however, which included a new area with
extra 16 stations it became necessary to work on a 24-hour schedule in
the last part of the survey.




In the area between 63°52'N and 69°30'N the stratification was made on
basis of depth contours. As in the stratification scheme for the survey
in 1988 this area was divided into five subareas (Fig. la-b). Each of
these subareas was further divided into four depth strata: 150-200 m,
200-300 m, 300-400 m and 400-600 m. The sizes in squarekilometers .of
these strata are given in Table 1. The area A is reduced with about
6000 km? compared to the survey plan for 1988 (Carlsson & Kanneworff,

1989), being an area of very low shrimp density. A minor change in area
E has alsoc been made (a small area around area code JT018 has been
removed ) .

Due to scarce information on the topography the area between 69°30'N and
71°00'N was in both survey years divided into separate shrimp grounds as
defined by the distribution of the fishery. However, some changes have
been made in the 1989-strata (see Fig. 1C): the former area VI was
removed from the scheme, and a new area west of 58°W to the midline
between Greenland and Canada (9547 km?) was introduced (KO). This area
was included in accordance with new commercial fishing interests, and
was also treated by the Home Rule administration as a special management
area in 1989, The sizes in squarekilometers of the different strata are
given in Table 2.

It was estimated that about 140 hauls could be taken during the time
available for the survey and with trawling operations in the day-time
only. In most of the survey area the degree of coverage would then be
close to 600 km? per haul, and only in the stratum V in the northern
area a lower degree of coverage (around 1600 km? per haul) was accepted
- as in the 1988 survey - being an area with very low shrimp densities.

The hauls were allocated to the strata proportionally to the sizes of
their areas. However, a minimum of two hauls per stratum was always
scheduled, so additional hauls were placed in some of the smaller strata
{Tables 1-2). Within the strata the trawling sites were chosen at random
according to  the NAFO 'Manual of Groundfish Surveys in the Northwest
Atlantic' (Doubleday, 198B1). Fig. 2a-b show the fishing locations and
the survey route.

A total of 135 trawl stations were occupled during the survey. For each
station a shrimp biomass estimate for the actual stratum was calculated
by means of the swept area method. On the basis of these a mean estimate
for each stratum together with standard deviations of the means were
calculated. Further, a pooled standard deviation for each region was
derived to indicate the level of confidence for the final biomass
estimate.

Biological samples from all trawl hauls were taken, and the distribution
of sex groups have been used for estimating the development in the
different strata from 1988 to 1989.

3. RESULTS AND DISCUSSION.

Catches in all trawl hauls are tabulated .in the station list,
Tables 3a-f. Best catches of shrimp were taken in Sukkertoppen Deep,
outer part of Holsteinsborg Deep and the deep between Store Hellefiske-
banke and Disko Banke. On a few locations high densities were met,
offering catches of around two tons shrimp per hour: at one site a catch

of 4.8 tons per hour's trawling was taken. Failr densities of shimp.

(catches between 100 and 500 kg per hour) were met at the western slopes
of Lille Hellefiskebanke and Store Hellefiskebanke, the westernmost part
of the area between 68 and 69°N and at the shrimp ground off Umanak. In

all strata within depths of 150 to 200 meters very low shrimp densities
were observed. ’

The data indicate. that the bicmass in 1989 has been more concentrated in
depths between 200 and 300 meters than before. Also, a more southern
distribution of the stock 15 evident.




Total trawlable biomass estimates for all strata covered by the trawl-.
survey were calculated by means of the density figures obtained from
each trawl haul multiplied by the stratum areas (Tables 4a-b). The total
biomass estimate for all strata south of 69°30'N amounts to 185,045 tons
+/- 39% (= 2 * gtandard deviation), and to 11,725 tons +/- 58B% for
strata north of 69°30'N (Tables 5a-b). Biomass estimates from the
corresponding survey in the year before (Carlsson & Kanneworff, 1989)
were 138,497 tons and 24,530 tons respectively. Even when disregarding
the difference in the survey areas, which in this respect is of minor
importance, is it not possible to compare the absolute values of the
biomass estimates from the two years, because of the uncertainty
regarding the wing spread of the trawl used in the 1988-survey.
Unfortunately, it is no longer possible for the vessel (ELIAS KLEIST) to
carry ©out any measurements of the trawl, being brought out of duty in
December 1989, but during the forthcoming trawl survey in July-August
1990 with a vessel of similar type, measurements on the trawl used in
the 1988-survey will be made, in order to reestimate the biomass figures
for 1988.

In the 1988-survey no attempt was made to avoid the influence of diel
variation in the catchability of the stock, as the fishery was carried
out 24 hours a day. The trawling in 1989, however, was limited to the
day-time only to reduce this influence as much as possible. A correction
factor for the diel migration pattern is still not available. However,
when comparing biomass estimates based on the 1988 day-time hauls cnly
with the 1989-estimates from corresponding strata an increase in the
biomass of the same size as mentioned above (about 30%) is indicated for
strata south of 69°30'N. This apparent increase in the biomass is not

reflected in the commercial catch rates from logbook information
{Carlsson & Kanneworff, 1990) and may be due to differences in the
trawling gear used in the two surveys.

Shrimp samples from the surveys in 1988 and 1989 have been used to
estimate numbers of shrimps of three sexual groups (males & juveniles,
females without roe, females with either head-roe or berried) in the
different strata calculated as mean number per stratum. Table 6 gives
the 1989/1988 ratio between the numbers in strata south of 69°30'N.
Bearing in mind the difficulties in comparing the absolute values from
the two successive surveys the table indicates, however, . that the
incidence of all sex groups has decreased in areas A and D and increased
significantly in the area E. A significant displacement towards strata
in 200-300 meters depths and partly also in 300-400 meters is further
indicated. This displacement is most pronounced for the males &
juveniles group. The large ratios for the stratum El is mainly due to an
extremely low blomass in 1988 in that area. Table 7 compares the ratios
for all sex groups combined with ratios of calculated biomass indices
from the survey trawl catches. An overall reduction in shrimp size in
most strata is indicated except for the shallow areas {150-200 meters),
for stratum A3 (western slope of area A) and for the 200-300 meter
stratum in Holsteinsborg Deep (D3).

In all trawl hauls the by-catch was sorted out into species, and the
weight of each group was recorded {Tables 3a-f). As a rule, by-catches
were small when shrimp catches were large and vice versa. 1In all strata
south of 69°30'N redfish was the most important by-catch species, while
in the north greenland halibut were more frequent in the catches. In
some hauls also polar cod occurred here. The coverall mean rate of all
by-catch species was 13% of the total catches with lowest values in
areas B and C, and highest in areas north of 69°30'N, In all strata with
depths between 200 and 300 meters the by-catches were very small,
especially south of 68°30'N.

4. CONCLUSION.'

The stratified trawl survey is assumed to cover the most important
of fshore areas for the shrimp distribution. However, as a southward
displacement from 1988 to 1989 of the stock is indicated, both in the
survey data and in data from the commercial fishery (loc. cit.), it is
conceivable that some part of the shrimp stock was outside the survey

area in 1989.



A concentration of the stock in the ‘strata with depths between 200 and
300 meters is seen, especially in the southern districts. A reduction of
mean shrimp size is also indicated for most areas.

The comparison of the biomass estimates with those from the year before

iz somewhat ‘troublesome 'because of the lack of sultable information
about the wingspread of the trawl in the first year.
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Table 1. Stratum areas {(in km?), their relative size in % and number of

trawlhauls in the area £3°52'N - 69°30'N. Number of planned hauls are

given in brackets.

! DEPTH S TRATUM t

1

' ! 150-200 M 200-300 M 300-400 M 400-600 M TOTAL !
e e e e e e e e e e e et e e e e B e e R e e e e e e e e ]
! AREA A ! 1522 ! 2307 ! 7831 ! 477 ' 12137 !
1% !o2.86 ! 4.34 ! 1473 ! 0.90 ! 22.84 !
| HAULS 2(3) ! 4(4) 114(14) ! 2 (2) ! 22 (23) !
b e e - - ————1
! AREA B ! 1497 ! 2477 ! 1450 ! 554 ! 5978 !
L% ' 2,82 ! 466 ! 273 1 1.4 ! 11.25 !
! HAULS ! 3(3) ! 5(5) ! 3(3) ! 2(2)!13(13) 1!
[} L et L e Bkt ke e e e e - J—
! AREA C ! 2234 ! 5470 ! 3909 1 3989 ! 15602 !
' % ! 4,20 ! 10,30 ! 7.36 1. 7.51 ! 29.37 !
! HAULS ! 4(4) ! 10 (10) !B (7) Yo7 (7)) L 27 (28) 1
1 - - —_—— 1
! AREA D ! 4204 ! 1736 ! 745 1 1915 ! 8600 !
1% ! 7091 0t 3.27 0t 1.40 1 3.60! 16,19 !
! HAULS ! B(B) ! 3(3) ! 2{2) ! 3(3)!16 (16) !
t - - - - 1
! AREA E ! . 2151 ¢ 3944 ! 1957 ! 2762 ! 10814 !
! % ! 4.05 ! 7.42 ! 3,68 ! 5.20! 20,35 !
! HAULS 14(4) ! 77y U 44y ! 5(5) ! 20 (20) !

Table 2. Stratum areas (i km?) and number of trawlhauls from 69°30'N to
72°30'N. Number of planned hauls are given in brackets.

' sTRATBM AREA ; %OF :
S - _

! I ! 3648.6 ! 6 (5)—_“:
: 11 . 7 7.0 ! 3 (2)“":
o N
N L e
!__—— v ot _11210T2 E 6 (7)_—--:

! KO ! 9547.0 ' 16 (16) !




Table 3a. List of trawl hauls in the four depth

strata in area A. For

.
o

area oxles, see Flg. Za. Catches are given in Kkg.
STATION- TR- .
IDENTIFICATION (I)DE DEE'I‘H TIME SHR oD GHL RED MIX TOTAL
STRATLM Al ‘
89510230091 Q96 LHO11 182.5 60 4 0 1 1 1 8
89510230092 098 1H011 175.0 60 6 0 0 0 2 8
STRATUM A2
89510230088 089 LDOOOL 242.5 60 72 g 2 3 5 81
89510230093 (97 IHOLl 220.5 60 80 0 Q Q 15 96
89510230094 099 LJOLO 242.0 60 159 0 13 0 22 234
89510230095 100 1J012 254.0 60 355 o 4 0 13 372
89510220055 065 KXCO3 366.5 60 286 ) 10 3 306
B89ST0230074 062 KX436 329.0 60 279 3 142 19 442
BYSIQ230071 063 K437 326.5 60 89 0 5 12 4 110
80S10230077 064 KX439 337.0 60 31 €] 13 13 pA 58
B9SI0230086 072 Kz00Z 379.5 60 26 0 11 92 3 132
BASINZ230075 Q70 Kz436 341.5 60 B89 1 . 137 27 254
89510230078 071 Kz439 354.5 60 33 1 18 . 6 2 60
B89SI0230085 078 LACO1 327.0 60 51 0 9 19 5 83
89510230079 077 LA439 349.5 60 30 0 12 17 4 62
89510230087 IB003 321.5 61 203 0 17 6 8 . 234
10230080 08 18437 338.5 60 455 o 3 7 7 471 -
BOSIC230081 081 18437 354.0 &0 105 0 2 17 3 128
9510230084 08 327.5 60 142 0 2 25 18 187
B9S10230082 087 1b437 373.5 &0 14 c 3 38 4 58
STRATUM
89810230076 069 KZ435 431.0 ° 60 11 . . 38 6 55
89810230083 (091 1E436 485. 1 o 2 40 2 44
Table 3b. List of trawl hauls in the four depth strata in area B For
area oodes, see Fig. Za. Catches are given in kg.
STATION- AREA TR~
IDENTIFICATION (ODE DEPTH TIME SHR oD GHL RED MIX TOTAL
STRATBMBL
89510230098 090 I1DO1S 170.0 60 5 0 2 8 14
B9S10230097 093 LEOiIS 192.0 €0 - 3 0 1 2 6
B9SI0230096 094 1LrFO14 175.0 60 4 G 0 4 9
STRATIM B2
BOSI0230103 061 KXO013 275.0 60 1838 0 16 7 32 1892
89SI0230101 075 KX015 258.0 60 31 o 1 1 pA 3
89510220057 084 L1BOOS 239.0 60 4 0 0 0 8
89510220058 085 IBO11 257.0 60 85 g 3 1 8 97
89510230089 092 ILECI1 225.0 60 1 0 0 0 2 3
STRATUM B3 - -
BISINZ30100 076 KZOL5 368.0 60 273 4] 5 5 8 290
89510220060 079 LACIO 349.0 60 2130 . . . 69 2198
B89SI0220059 0BC LACll 332.0 60 1448 43 1491
STRATUM B4
89510230102 068 KXOl6 463.5 36 23 2 10 16 22 72
89810230099 086 LBO16 449.5 60 484 0 20 25 12 540




Table 3c. List of trawl hauls in the four depth strata in area C. For
area codes, see Fig. Za. Catches are given in kg.

STATION- AREA TR~ :
IDENTIFICATION OODE DEPTH TIME SHR oD CTiL, RED MIX TOTAL
STRATUM Cl .
89510220037 038 KILOO6 191.5 60 3 Q. 0 1 2 - 6
99510220041 041 KMDO6 1B6.0 60 Q Q 0. Q 2 2
89510220039 047 KNOO6 195.5 60 5 0 Q 0 4 9
89510220052 057 KI006 189.5 60 14 0 0 1 9 24
STRATIM C2
89510220046 037 KLOO3 253.0 61 531 ] 1 15 5 571
89510220042 039 KLOOS 212.5 60 4826 . - . 8 - 4834
80510220043 042 KNOOL 254.0 &0 331 0] 0 1 5 337
89510220044 043 KNCOZ 248.0 €0 346 0 Q 2 4 351
89510220038 044 KNOO4 221.5 60 32 0 Q 0 6 .38
B9SIN220040 045 KNOOS 210.5 60 52 0 0 1 6 - 59
BYSIC220048 046 KPOO3 258.0 60 91 0 0 2 6 a9g
89510220049 050 KROQ2 293.0 60 162 Q 2 7 3 174
89510220047 051 KrROO4 218.5 60 B1 0 0 0 3 84
89510220053 060 KVO06 232.5 60 41 0 0 3 11 54
STRATLM C3
89510220050 049 KR44C 308.0 60 445 1 22 23 7 496
89510230067 048 Ks437 341.0 60 4] 0 4 107 3 154
89510230068 052 KS438 375.0 60 43 1 16 120 4 188
89510220051 056 KS440 346.0 60 265 0 10 33 2 310
89510230073 058 Kv43s 347.5 60 - 397 . 91 . 10 498
89510220054 066 KXOC6 360.5. 60 306 1 B 10 5 330
STRATIM C4
89510220045 040 KMOQ2 403.5 60 1 0 11 18 5 36
BISINZ30069 053 KsS429 402.0 60 162 .1 31 11 5 210
89510230070 055 KT438 410.0 60 90 4 26 106 4 229
89S10230072 054 K435 410.0 Q 8 2 49
89510220063 067 Kz008 512.5 60 152 . . . 74 226
89SI0220062 Q74 KZOO9 6517.5 60 126 . . . 83 209
89SI0220061 073 LAOD9 460.0 327 . . . 72 399

Table 3d. List of trawl hauls in the four depth strata in area D, For
area codes, see Fig. 2a. Catches are given in kg.

STATION- AREA TR: -
IDENTIFICATICN OODE DEPIH TIME SHR oD GHL. RED MIX TOTAL

STRATUM D1 .

89ST0220021 022 JXC09 171.5 60 1 0 1 3 1 5
89510220025 025 KBOOB 163.0 60 0 0 - ¢ 2 3 5
89510220026 029 187.0 60 40 &) 0 1 2 44
89510220027 026 KBO11 197.5 60 25 . . . 6 31
89510220028 027 KBQ11 196.0 60 9 . . . 3 12
89510220033 031 KEQLD 163.5 60 3 0 Q 1 5 10
89510220031 032 KEO13 172.0 60 0 0 0 1 20 21
89510220036 036 KHOO7 189.0 60 353 0 0 10 8 371
STRATUM D2

89510220029 028 KBO12Z 260.0 60 2326 . . . 45 2370
89SI0220032 030 KDO12 214.0 60 1937 . . . 33 1970
89510220030 033 KEOQ15 239.5 60 71 1 2 24 24 122
STRATLM D3

89510220024 024 KBOO7 342.5 60 2 1 3 14 1 20
89510220034 034 KrOO7 342.5 60 2 ¢ 8 432 7 449

STRATUM D4

89510220022 021 JX008 439.5 ! 0 ]

89510220023 023 J2007 5i1.5 60 .0 2 9 15
89510220035 035 KHOO6 477.5 6 2 3 40




Table 3e. List of trawl hauls in the four depth strata in area E. For
area codes, see Fig. 2a. Catches are given in kg.

STATION- TR-
IDENI‘IF'I(‘ATION CC)DE DEPTH TIME SHR b GHL -RED MIX TOTAL

STRATIM
89910220006 006 JHOLS 171.

5 &0 14 0 0 0 0 14
89510220010 009 JJ018 169.0 &0 0 Q Q 1 6 7
89510220011 012 J3019 179.5 &0 119 0 0 1 3 122
89510220018 018 JRO1Z 179.0 60 1071 0 0 1 2 1074
89510220004 001 JBO19 257.0 60 3 Q o] 40 9 51
89510220005 003 JFO16 251.0 60 0 Q 5 1 69
89510220001 004 JFO19 225.0 60 1458 0 0 0 4 1463
89510220007 007 JHOl4 284.5 60 1 1 13 2 80
89510220008 008 JKO13 . 1 0 0 18 3 2]
SI10220009 Q11 JKOl4 249.0 60 247 0 o] 13 1 260
89510220014 017 JM020 268.0 60 1279 3 2 83 34 1401
89510220003 002 JEQ19 331.5 60 331 3 0 68 18 419
8910220002 Q05 JFD19 366.5 60 411 77 13 69 23 593
89510220013 013 JKQ20 352.5 60 954 44 0 15 11 1023
89510220015 015 JLOl4 359.5 60 24 1 o 3 o} 29
STRATWM E4
89510220012 010 JJO20 496.5 53 245 2 13 ] 7 271
89510220016 014 JMO013 514.0 60 0 Q 3 1 4
89310220017 016 JMD13 480.5 60 0 1 Q 17 22
89510220019 019 JsS010 964.0 &0 32 0 4 24 27 106
89510220020 020 JT010 442.5 60 1 10 177 12 251

Table 3f. List of +trawl hauls in depth strata in the area north of
69°30'N. For area codes, see Fig. 2b. Catches are given in kg.

STATION- TR~
IDE.‘NTIFIC‘ATICN CCI)E DEPFTH TIME SHR (0 8:3] GHL RED MIX TOTAL

89510230128 117 w01 323.5 80 52 Q 2 0 29 a3
89510230129 118 ™01 351.5 &0 321 0 19 0 107 448
130 119 #MOO3  324.0 0 S8 0 6 2 63 168
89510230126 116 ™MM438 34:.0 61 28 . . 45 73
89510230127 120 MN439 39 1 Q Q 25 65
89510230131 121 #MPOOS 252.0 60 25 0 0 0 i4 38
STRATUM N2
89510230135 108 60 g 0 Q
89510230133 112 MS007 273.5 60 120 0] 4 0 27 150
89510230132 113 Mp008 237.5 60 0 0 13
STRATUM N3
B89SI0230120 103 MBOOZ 314.5 60 59 Q 4 0 14 78
89510230137 104 MBOO6 343.5 60 131 0 6 0 11 148
89510230138 105 MBOO7 380.5 60 222 1 18 1 36 277
89510230136 107 MDOO6 309.5 60 41 0 0 0 3
STRATUM N4
80510230140 101 LTO1l 155.0 &0 2 0 0 4] 36 38
89510230139 102 1VOOB 174.5 2 ] 4
STRATUM N5
89510230121 106 MDOO2 293.0 &0 33 Q 2 Q 10 44
89510230122 109 MEOOZ 224.5 60 0 0 1 0 6 7
BASI0230134 110 MFOO6 226.5 &0 2 Q 1 0 1 4
B9SI0230123 111 M437 366.5 60 1 Q 4 g 11 16
89510230124 114 M™MJ437 399.0 €0 10 0 S 0 22 37
89510230125 115 MI438 268.0 60 0 0 1 0 o 1
STRATUM KO )
89510230105 122 LIA37 437.0 65 109 0 2 6 7 125
89510230104 123 LL440 316.0 60 70 0 2 1 12 84
89510230106 124 IM437 412.0 60 25 0 7 5 12 48
89510230107 125 IM438 340.0 60 85 0 4 b 12 107
B89ST10230109 126 LP433 461.0 60 0 0 Q g 3 12
89510230110 127 LP434 . 407.0 60 3 D 1 7 2 13
89510230111 129 LP435 383.5 60 7 0 0 2 4 13
89510230108 128 LP439 344.5 60 12 g 2 1 16 31
89510230112 130 IR436 335.0 60 28 Q 1 2 36
B9SI0230113 131 [R438 318.0 60 24 Q 2 3 17 46
89510230114 132 315.0 &3 33 0 1 1 7 41
B9S10230115 1 V439 547.5 61 i Q 2 1 Q 3
89510230116 1. 1X437 594.0 60 0 0 2 0 0 2
89510230117 135 1X437 565.0 60 0 0 1 1 2 4
895710230118 136 LZ435 412.5 60 1 o 2 0 32 35
89510230119 137 MAd34 402.5 60 64 1 6 1 24 97




Table 4a. Trawlable biomass of shrimp in strata south of 69°30'N.

% : STRBICMASS :
g i TONS ! HAULS ! SID ! STDERR ! MIN ! .MAX :
ISTRATWM kM2 T VT T i R T
1o } -1 ! ! 1 ! 1 !
1 A 11522 ! ! i i i i !
1150-200 i 1 85.141 21 20.95! 14. 82' 701 100!
! 4 + + b b — e —rm——— -1
i A 12307 ! ! ! ! ! i
1200-300 M i t 4598.23i 41 3160.781 1580. 39' 19121 85751
iAREA A 783l 1 T N I T i
5300—400 M I 11650.39! 141 10870. 45v 2905 25: 12681 36276!
i AREA_ A 1477 T T T T i 1 i
1400-600 i i 37.451 21 44, 34r 31. 35r 6! 69!
e —— e R o B it T e Fm—m——— !
1 B 11497 1 1 ! ! ]
;150-200 M i i 61.181 31 12.53l 7 231 471 691
iAREA B, 12477 1 T ! T T i
§zoo-3oo ! i 11908.09' 5: 24516.991 10964.331 15! - 55721!
iAREA B, 11450 ! ] 1 ! i
;300-400 M i i 21226. 77' 31 16479, 21v 9514.281  3875! 36667
i B, o S T T A i
:.400—60() M i ] 1713.321 2' 2118. azv 1498. 09- 215! 32111
i c 12234 ! ! ;T . ) i
;150-200 M i oo 150.461 41 138, 74' 69. 37' 8i 3271
L + —-——t— -—-+ ——————— + ————————————————————————— + ---------
i C 15470 i
;200-30{) Mo ! 39110. oov 10r B1609. 311 25870. 3sr 2305| 268977:
------- + +—m—m o m e — ———— !
: C 13909 ! i
;300-400 i 112264, 68' 6' 8348, 04' 3408. 07' 1968' 21029]
i C T13088 - A A o i
1400-600 M 1 ! 6760.43! 71 6542, 3zr 2472, 75: 49! 18788}
e + + + Fo—m b — + + -—,
i D 14204 ! ! ! ! 1
;150-200 M [ i 2828.581 8! 6311. 92' 2231. 60' - 11 18294'
D, 11736+ ' R VT
rzoo-aob M i 27924.561 . 31 22632, 96' 13067. 15' 1808! 418181
"""""""" T A S ' T L S
'300—400 M { i 15.661 21 4, 59' 3.241 121 191
----------- } B -+ b m————— + + !
iAREA D 11015 1 ! ! ! 1- i
;400-60() ' i 167.03! 3t 134, 22' 77. 49= 221 286:
I AREA_ B, O [ N S . -
1150-200 M i i 7359.01i 4I 12397, 53' 6198. 77' 0l 25817'
| PP + —_————— - ‘ ______________________________________
i E 139141 H i ;
1200-300 M 1 1 22455, 721 7' 33919, oaf 12820. 21* 23! 846791
! + R A - + I
IAREA E 11957 1 1 ' ] i
5300-400 M ! I 11723.221 4v 11322, 89' 5661. 44' 5441 27401}
T A Tt S S S SO SR S
5400-600 M i ! 3004.61! 51 4772, 16’ 2134.181 o]l 113671
————————————— F et e b e — —————+ +

Table 4b. Trawlable biomass of

! 3 ] - STRBIQASS

i i ! TS ! KAULS | STD i STDERR ! MIN | MAX
| STRATUM  [KMZ ! ! ! ! ! ! i
TTheT T enool e sseod zoesi nel s
b 367 12491 31 347.67) 20073 1 66!
I ios 1 2789.371 41 2011.161 1005, 53- 981! 53791
P v 0t 26. ea' 2l 186l 1. 931- 25! 281
i v 1210 T 093,30t 61 1858.25!  758.63! 0! - 4751
E:"" KO 19547 1 3289.200 16! 3731.27 932.821 01 11371t




Table 5a. Calculated trawlable biomass (in tons) of shrimp for the areas
between 63°52'5N and 69°30'N.

___________________________________________________________ ——

DEPTHSTRATUM

AREA 150-200  200-300  300-400  400-600 " TOTAL
A " B5 4598 11650 37 16370
B 61 11508 21227 1713 34909
c 150 39110 - 12265 6760 58285
D 2829 27925 16 167 30937
E 7359 22456 11723 3005 44543

TOTAL 10484 105997 56881 11682 185045

Table 5b. Calculated trawlable biomass (in tecns) of shrimp for the areas
between 63°30'N and 72°30'N. The areas 'north' and 'south' are bordered
by 71°N.

AREA I IT 1IT v v KO TOTAL
North 4312 215 2789 . 1093 . 8419
South . . . 27 - 3289 3316
TOTAL 4312 215 2789 27 1053 3289 12725

Table 6. Ratios of numbers in 1989 to numbers in 1988 of shrimp in three
sex groups {males & juveniles, NR = females without roe, HR,BR
= females with head-roe or berried) by areas and depth zones
calculated from survey shrimp samples. ’

1 ! A ! B ! C ! D ! E ' OALL !
B it o o o A At i R S e — 13

IMALES+JUVENILES ! ! ! ! ! ! 1
1150-200 M b~ ot 2,29 ! 6,93 ! 0,14 12273.12 1 0.57 !
1200-300 M ! 8.99 ! 2,94 | 3.68 ! 3.42 ! 4.75 !  4.48

1300-400 M '0.37 1 313 ! 0.47 ! 0,09 ! 7.23 ! 1.06 !
1400-600 M t 3,74 ¢ 1.24 ¢ 1.18 ! 0.05 ! 0.36 ! 0.67 !
IALL DEPTHS ! 0.7 ! 2.94 1 2,28 ! 1.17 ! 3.89 ! 2,08 !
e e e e e e e ]

{FEMALES: NR ! ! ! ! ! 1 !
1150-200 M ' - ¢ 0.4 ! 3,61 ! 0.60 ! 130,51 ! 1,32 !
1200-300 M 1 p.81 ! 1.23 ! 0.6l ! 0.4l ! 1.52 ! 1,02
£300-400 M 1 0.45 1 0,11 ! ©.55 ! 0.0L !  0.26 ! 0.34 !
1400-600 M ! 74.69 ! 0.36 ! 0.64 ! 0.01 ! 0.20 ! 0.43 |
1ALL DEPTHS { 0,55 ! 0,53 ! 0.60 ! 0.41 ! 0,67 ! 0.61 !
B e o o e e e R A e e e T S e e e L]

\FEMALES: HR,BER ! ! ! ! ! ! 1
1150-200 M ' - r 075t 0.76 ! 0,09 ! 941,47 ! 0.35 !
1200-300 M ¢ 2,07 ! 1.7¢ ! ©0.87 ! ¢.94 ! 3,34 ! 1.52 !
1300-400 M 1 0.6l ! 1.21 ' 0.8% ! 0.30 ! 0,75 ! 0.86!
1400-600 M 't 16.12 ! 1.18 ! 0.65 ! 0.03 ! 0.54 ! 0.48 !
{ALL DEPTHS ' 0.77 ! 1.41 t 0.82 ! 0.33 ! 1,22 ! 0.89 !
b e e e e !

'ALL SBEX GROUPS ! ! ! ! ! ! !
$150-200 M ! - 1 2,07 ' 1.34 ! D.14 11894.45 !  0.43 !
1200-300 M ¢ §.1¢ ! 2.41 ! 3.25 ! 2.3 ! 4,53 ! 3.80 !
1300-400 M t 0,44 ! 2.20 ! 0.5 ! 0,05 ! 2,66 ! 0,98 !
£400-600 M ' 10.26 t 1.1 !t 0.90 ! 0,04 ! 0.42 ! 0,50 !
'ALL DEPTHS t¢.00 ' 2,21 ! 1.93 ! 0,98 ! 2,94 ! i.721



Table 7. Ratio of 19R89/1988 shrimp-biomass-indices from ghrimp catches
and numbers 19895/1988 of shrimp from biolcgical samples in the
same hauls in all strata.

! AREA 1 150-200  200-300  300-400  400-600 ¢ ALL
e et e m e e ———— e ————— e P e e et 1
! catch ! - 7.85 0.49 26.33 «  0.79 !
! A samples ! - 8.1¢ 0.44 10.29 ! 0.50 !
| o e e e e e e e e T e S e e e e e 1
! cateh ! 20.50 1.70 1.87 1.1+ 1,78 !
! B samples ! 2,07 2.1 2.20 . l.1g ¢t 2,21 !
L e e e e e R R e e e e —————— 1
1 catch ! 2.39 1.65 0.62 0.84 t 1.13 !
1 C samples ! 1.34 3.25 0.56 0.90 ! .1.93 !
| o e e e e e e 1
! ecatch ! 0,24 5,77 0.04 .05 t 1,53 !
! D samples ! D.14 2.83 0.65° 0.04 ! 0.93 !
f W e ——— e ————— e 1
' catch 1 342L.00 3.83 2.68 0.56 | 2.88 !
! E samples ! 1894.00 4.53 2.66 D.42 ! 2.94 !




Fig. la. Strata in the area 63°30'N - 66°30'N. Note that the areas D-E
do not correspond to the NAFQ divisicns with the same lettering.



Fig. 1b. Strata in the area 66°00'N - 69°30'N., Note that the areas A-D
do not correspond to the NAFO divisions with the same 1ettervi_rj.g'.
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Fig. lc. Strata in the area north of 69°30'N. The strata I-IV and
stratum KO are the areas of commercial interest (see text).
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Fig. 2a. Selected stations and the survey route in the area 63°50'N -

69°30'N.




& 60 N s

<29 e30 eyt | 03243y | e3¢ | 135 | ¢35 a7 | 3 | a30 | g

ww w0
s e
R

Maujar adnd],,

s

MR

0091 49

M

MH

MM

ML

72

MK

M)

MH

N doathrgien

7 —— 1—t ==

./

MA
oA

£X

| 7o

4

29 w0 | ex [ w32 [aa | |as [ae [ jas e {w | 7| 2T s e [ [ e [T | n [

[ 60" - 5y 56 et TR T e

Fig. 2b. Selected stations and 'the survey route in the area no'r_th of
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- 16 - ) APPENDTX
The Proportion between Male and Female Shrimp in Subarea 0+1
in 1988 and 1989 as Judgea from Trawl Surveys
by

Data Svend Aa. Horated

NRFO SCR Doc. 90/46 {Corrligendum) Tables & and 7.

Calculations .and Assumptions

1. Females (NR) and females {HR, BR) are combined to a single gorup of females
assuming proportion between them being 1 to 9.

1 x 0.61 {from 90/46 Table 6)
9 x 0,88
i.e. weighted mean of female group 0.862

2. Nose Aenotes number o; males in 1988 survey stock
N;,» denotes number of females in 1988 survey stock
Newwn =1 = Ny
Mo x 2.08 + {1 - N,y x 0.862 = 1.72

Npw = 0.70 = 70% of survey stock by numbers
Ny = 0.30 = 30% " "

3. Calculate proportion of males and females in 1989
Nyww ™ 2.08 x N, = 1.456 = 85%

Negy = 0.862 x N, ,, = 0.259 = 15%

4. The above given proportions are independent of survey biomass estimates,
However, to get change in numbers of each sex group from 8B to 8% it is
necessary to know mean weight of each age group. These figures not being
readily available it is assumed that mean weights for both years are:

5 g for males, and
10 g for females

5. oOverall mean weight

for 1988 = 0.70 x 5 + 0.30 x 10 = 6,50 g
for 1989 = 0.85 x 5 + 0.15 x 10 = 5.75 ¢

6. For each sex group the relative change in numbers from 1988 to 1989 can
now be calculated for various values of survey biomass values in the two
years from the following equation:

(Npus + Npy) x 5.75 = Biomass 89 (N, + Ny} x 6.50
Biomass B8
1) Taking biomass as presently calculated by swept area method (S8CR Doc.
90/46)

Biomass 89 = 1.5 x Biomass §B

Npgs - Neww = 1,70 x (B, + Npwl

i.e. 1988 1989
N, 70 145
N, 30 26
ity Assuming biomass in 1989 equal to biomass 88

Noge # Ny = 3.13 % (N_, ¢ Ny o)

i.e. ] 1988 1989
Na 70 96
N, 30 17
7. Eventually, comparing ratic between sex groups in the survey stock with

those in that part of the commercial catches which are produced on board
or landed could lead to estimates of nuwmbers discarded. Such analysis
should, however, be carried out for each stratum (or smaller units} to avoid
too wide assumptions on distribution of fishing effort over the survey

=2 réea -
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