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Abpstract

Inthis paper an effort has been made to gather and combine all information available on
the effort and CPUE from the shrimp fishery of all countries in Denmark Strait. Totel effort and
mean CPUE of all countries combined has been calculated using the figures for nominal catch for
every country. It is considered here that the shrimp stock is the same onboth sides of the
midline between Iceland and Greenland.

The dewnward trend in the catch rates is studied in various ways. Firstly by looking at
the relationship between moving averages of catch of every three years against CPUE in the
fourth year of the series. the relationship is linear and highly significant, namely the higher
the catch the lower the CPUE. Secondly the relationship between the moving averages of effort,
of two or three years against CPUE the second or third year respectively is studied using the
generalproduction medel or Fox's (1970) version of the Scaefer suplus yield model (1954) in
caleulation of sustainable yield. From this maximum sustainable yield (MSY) appears to ly
between 10390 and 1083C tons. The yield (Y) at 2/3 of MSY effort (MSY f) lies between 9670
and 10080 -tons. Both two years and the three years regressions of effort on CPUE have highly
significant fits.

Intreduction

The Denmark Strait area was first found in September 1976 but a fishery was first
commenced in 1978 by lceland. In the following year the Norwegians started to fishin the area.
The fishery increased imensely in the.year 1980 by the participation of Greenland, Denmark
Farae Islands and France. From then on the fishery was carried out by all these 6 countries.

In this paper all data available on the catch, effort and the CPUE, are gathered by
months for aill strata within the traditional area combined.

Materia} and Methods

For most of the countries there are data presented from logbdoks, namely cateh and effort.
The individual authers have also calculated the CPUE bydividing the catch per monyh (in kgl by
the correspending effort (in trawling hours). In order to assess the overall CPUE per every
half year, all the effort in the period January to June was surnmed. Then only the catches that
correspond te stated effort are summed by every half year. The subtotal sum of catchis divided
by the subtotal sum of effort to get the CPUE per every half year. In order to assess the total
effort exerted by each country in the area, the nominal catch per manth is summed by every haif
year. The nominal catchis oftenhigher than the catch reported in logbooks, Therefore the effort
was corrected by every half year by dividing the nominal total catch by the CPUE of the same
half year. It has been assumed here that the gear and the efficiency of all vessels of a country is
more like that of the ones not reperting of the same country than that of other countries.
Therefore the effert was first corrected by individual countries,

The use of the Fox model is carried out in the same manner as described in 19390
(Skuladottir 1990 b).




Resyl Dj :

The effort, catch and nominal catch as well as calculated CPUE are presented in tables |
to & for the six countries. For the first years the CPUE and effort was taken from the NAFO
Scientific Council Reports (1979, 1980 and 1983). Later the CPUE and effort data were
cbtained from the scientists of the respective countries. ForNorway the datacome from
Smedstad and Torheim (1989,1990). For France the data come from Bertrand, Battaglia and
Poulard (1988) The CPUE for the Faroe islends in 1980 were obtained from Hoydal {1980).
The catch data were obtained mostiy from Carlsson (1981,1984,1985,1886,1987,
1988,1989,1990). When authors published later different figures for effort and CPUE
where effort was higher than in the previous year these were preferred, taking inte account that
most of the NAFO meetings on the Denmark Strait shrimp took place inJanuary whichin some
cases led to preliminary figures being givenby respective countries. Scmetimes there was
discrepancy between the cateh figures by month, by Carison and the respective authors. Inthat
case the higher figure was believed to be the nominal catch and the effort was corrected by
dividing the nominal catch of every half year by the CPUE of the same half year by every country
respectively. The data published in the review 1990 (Skiladéttir 1990) are here reprinted
for all years uptill 1990 with small cerrections for the years 19671989 in case of
Greenland as well as data for the year 1990 (Carlsson and Kanneworff 1991). The data for
19%0 are obtained from Smedstad and Torheim (1991}, and Poulard (personal communication
19G1).

From table 7 it is notable that there is considerable variation in the CPUE of the different
countries. This could be due to different gear sizes and the difference in power of the respective
vessels. Forthe icelandic boats it is known that gear size peakedin 1987 and has been rather,
stable since then. There is also a fall in CPUE in the latter half of the year. However a second
peak in catch rates can occur in september or december. The yearly catchrate is celculated in
table 8. The yearly CPUE has been falling gradually since the year 1$80and 1981 or from 245
kg perhour to 98 kg in1986 yilelding 11 thousand tons. In spite of deubling the effert there is
little gain in additioon to the 11 thousand tons fished in 1986. The total catchis listed in Table
9as well as adviced TAC by the Scientific Council of NAFO, by years. The effective TAC has
usually been moderate and similar to the adviced TAC. The effective TAC of 14100 tons of
Greenland authorities was fortunately not reached in 1980, perhabs because of failing catches at
times throughout the year. : .

inorder to see the impact the fishery is making in the shrimp stock, the moving
averages of catch of every 3 years is put against the CPUE in the fourth year (table 10 and fig.
1. It turns out that the more shrimp is remaved from the stock by fishing the less CPUE
becomes. When fitted with a simple line the fit is significant at the p = G001 level. The
forécast for CPUE of the year 1990 was | 10kg per hr (Skiladéttir 1990 a) it turns out to be
111 kg The forecast for 1991 is 1 19 kg per hr as the catch of the last three years,
1988-1990, is slightly less than that of 1887-198%.

The basic data for the Fox model are optained from table 8. Intable 11 are shown the
moving averages of effort of two or three years respectively. The regressions of effort on CPUE
are shownin figs. 2 and 3. The resuiting yield curves do not differ much from each other and
less than they did a year prior using 10 sets instead of 11 here. The fit is als0 even more
significant {p =0.001} than that of last years. The yield curve is slightly lower in case of the 3
years average, giving rise to MSY about 10400 tons as compared to about 10800 tons in case of
the 2 years average effort. The yield at 2/3 MSY f is about 9700 and 10100 respectively.

Conclusion

The fishery in the Denmark Strait appears to have reached the stage where stock level
as judged by CPUE is below half of what it was inthe early eighties.

The annual removals from the shrimp stock in the Denmark Strait seems to have
reached the limit whereby furtherincrease in effort does not seem to give any larger yield for
the long run. The CPUE does not seem to be declining further. The cateh should not be allowed to
increase again much above the adviced 10 tousand tons.
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Table 1. Catch rates (kg per hour trawling} and corresponding effort (hours trawling)
and catch (tons) from the shrimp fishary in Denmark Strait by Greentand (and
Denmark in the years1580-1982) in two pericds of the year. ’

January - June July -
Decamber
¥ear | Monlh  Cpue Efort Catch Month  Cpue Efionl  Caich
1980 ApE 872 a5 235 Jut I 60 42
May 392 1285 5076 Aug 17 az Q5
Jun 139 315 438 Sep 181 482 87.2
Ot 107 1165 1247
Nov 145 465 67.4
Subtotal 350 1645 5750 Subtotal 129 2204 2840
Tolal 350 1665 582.0 Total 129 2483 3200
1681 Apr 486 1343 g§52.7
May 262 914 240 4
Jun 123 6 c7
Subtotal 395 2283 8938
Total 395 4013 15850
1982 | Mar 160 763 1221
Ape 195 1570 306.2
May 280  13%4 380.0
Subtotal 220 3727 8183
Total - 220 8432 18550
1983 Mar 345 484 167.0
Apr 180 457 730
Subtotal 255 941 2400
Total 255 5752 1487.0
1984 Jan §00™- 105 830
Fab 358 312 110
Mar 224 281 630
Subtolal 340 698 237.0
Fotal 340 6627 22500
1985 Jan 318 647 2080 &' 146 51 7.0
Feb 309 610 1880 Nov 230 260 83.0
Mar 218 570 11240 Dec ar2 643 175.0
Aps 228 625 1430
Sublotal 270 2452 6BLO Subtotal 251 1054 2850
Total 270 6469 17440 Tatal 251 3289 8520
1986 Jan 302 15685 4730 Ot 50 77 40
Fab 222 2593 §&76 0 Nov azs 686 2230
Mar 403 2413 8720 Oec 520 (160 B140
Apr 252 1032 2600
May 136 602 B2 0
Subtotal 288 8205 23610 Subrotal 437 1923 B41.0
Total 288 14285 41140 Totat 437 3812 18670
1987 Jan 348 3808 12573 Aug 113 B1 82
Febd 322 4471 14380 Sep 253 400 101.4
Mar 296 2985 8786 lo.] 199 753 1497
Apr 208 851 197.6 Nov 162 1915 3096
May 300 403  121.0 Dec 115 4067 4889
Subtotal 314 12398 38935 Subtoral 144 7218 10388
Total 314 17666 55470 Total 44 7802 10800
1988 Jan 301 8951 20894 Aug n? 101 119.8
Fab 226 76850 17932 Sep 121 1487 1794
Mar 152 6408 @751 Oct 105 2586 2705
Apr 04 1121 11€0 Nov 157 3207 5033
May 114 550 629 Dec 203 4903 9851
Sublotal 219 22580 5037.0 Subtotat 157 13202 20879
Total 218 24111 52850 Total 157 13822 21850
19839 Jan 249 88BS 17075 Jul 27 19 o4
feb 2t4a 6361 13610 Aug 44 AR 313
Mat 1930 380G ap fiap LY TR W
Apr [RLE S LTI [T 01 Ot an non prany
May L1 B VY A LT ) Nov a7 7031 47a0
Jun 3g 137 54 Dec 84 7107 5B8G
Subtotat 192 23055 44341 Subrotal 75 19756 14887
Tetat 182 23287 44710 Towl 75 20038 15100
1890 Jan 138 B602 11968 Jul 94 a8z 7.7
: Fob 185 8289 15331 Aug 59 3581 206
Mar 143 8299 1186. Sep B84 710 45.2
Apr 473 1050 496.9 Oct 58 1734 1014
May 456 2133 6715 Nov 85 2121 1387
Jun 45 116 52 Dec 79 5160 4085
Subtotal 169 28489 53898 Subtotal 71 10158 7220
Total 1BD 28056 S5478.0 Tota) 71 10267 7320




Tabla 2.

Caich rates (kg per hour trawllng) and corresponding effort {hours

trawling) and catch (tons) from the shrimp fishery in Denmark Stralt by

France In two perlods of the yaar,

January - June

July - December

Year | Month  CPUE _Effort Caitch Month CPUE _Elfort Caitch
1881 Apr 424 160 67.8
May 241 557 134.3
Jun 145 257 37.4
Subtotal 248 974 239.5
Totai 246 1438 353.0
19821 Apr 2086 345 71.1
May 258 S77 148.9
Jun 17¢ 247 44.1
Subtotal 228 1169 284 .1
Total 226 1833 414.0
1983 Apr 166 252 41.7
May 248 254 62.5
Jun 159 213 33.8
Subtotal 192 719 138.0
Total 192 1516 291.0
1984 Mar 208 200 41.7
Apr 290 1044 303.3
May 205 517 106.2
Subtotal 2586 1761 451.2
Total 256 1951 500.0
1985] Apr 23 ag1 847.9 Oct 170 405 §8.7
May 199 605 120.4 Nov 170 55 9.3
Jun 118 220 26.0
Subtotal 194 1206 234.3 |Subtotal 170 4860 78.0
Total 194 2594 504.0 Total 170 814 138.0
1986( Mar 230 €8 15.7 Sep 241 237 57.6
Apr 175 1225 214.5 Oet ’ 214 510 109.4
May 184 1551 285.1 Nov 119 44 5.2
Jun 124 355 43.9 :
Subtotal 175 3198 559.2 |Subtotal 218 791 172.2
Total 175 3415 597.0 Total 218 841 183.0
1987 Apr 227 4C0 90.9 Sep 4.0
May 250 578 144.7 Oct £9.0
., Nov 170.0
Subtctal 241 978 235.6 |Subtotal 323.0
Total 241 25089 626.0 Total 405.0
tg88| Apr 147 462 68.1 Aug 2.0
May 136 473 64.2 Sept 48.0
Subtoctal 141 835 132.3
Total 141 3138 444.0 Total 50.0
1989 Mar 203 247 802 "|Jul 58 116 6.7
Apr 192 907 174.2 jAug- 59 400 24.0
May 23 23 0.5
Subtotal 191 1177 225 |Subtotal 58 525 30.7
Total 191 15256 -291.3 Total 58 1536 89.8
1990 Mar 126 172 23.3
Subtotal 126 172 23.3
Total 126 286 36.0 Total 15.0




Table 3. Caich ralé (kg per hour trawilng) and cooresponding effort (heurs tr

and catch (tons) from the .shrimp fishery in Denmark Strait by
Januery - Juna July - December
Yaar | Manth CPUE_Eligrl Calch Month _ CPUE Eftort  Caich
1880 Mar 904 398 J60.0 Aug 95 874 83.0
Apr 704 783 558.0 Sapt 145 2882 4130
May 378 1071 405.0 Oct 98 3071 304.0
Jun ['X:] 714 7.0 Naov 160 1181 189.0
Sublalal 468 20761393.0 | Sublotal 124 B0D9 B94.0
Total 468 131081455.0 Tolal 124 8106 1006.0
1681| Mar 364 137 50.0 Aug 42 167 7.0
Apr 296 018481139.0 Sep 46 65 i.0
May 161 4057 E53.0 .
Jun 118 1101 131.0
Sublolal 216 $1431573.G | Subtotal 43 23z 10.0
Total 216 S2862005.0 Tota! 43 232 10.0
1982 Mar 197 1548 3050
Apr 171 4450 781.4
May 248 3339 828.0
Tetal 203 ©83371884.0
1983 Apr 128 2734 350.0 Jut 133 45 6.
May 255 1439 387.0 Aug a8 622 61.0
Jun 143 1787 257.0
SubTotal 163 5970 974.0 |Subtotal 161 667 67.0
Tolal 163 68301114.0 Total 101 6100 €13.0
1984 Fab T232 0 343 79.0
Mar 224 2777 622.0
Apr 183 4000 732.0
May 167 29894 500.0
Subtotal 161 101121833.0
Total 191 111412128.0
1985| Mar 184 4130 '760.0
Apr 166 59g4 995.0
May 137 1964 269.0
Subtotal 166 120882024.0
Total 166 123552051.0
1986} Jan 112 277 310 Jul 71 28 2.0
Feb , 141 1475 208.0 Aug 131 885 116.0
Mar 186 4400 737.0 Sep 110 427 47.0
Apr 133 4120 548.0
May 131 2573 3237.0
Talal 145 128451861.0 Total 123 1342 165.0
1987 Fab 187 802 150.0 Aug 124 258 32.0
N Mar * 140 4038 565.0 Sap 135 1658 224.0
Apr 123 4886 601.0 QOct 91 2055 67.0
May 133 1473 {96.0 Nowv 47 1213 a7.0
Subtotal 135 111971512.0 | Subtolal a6 5185 500.0
Total 135 118531533.0 Total 98 5261 S07.0
1984 Jan 66 30 2 Jul 71 14 1
Fab 112 2438 273 Aug 86 2271 218
Mar 76 4013 305 Sep B 3267 281
. Apr 74 4635°.343 Oct 71 2479 176
May 82 383% 323 Nov 81 285 18
Juna 108 2589 28
Sublotal 83 15314, 1274 | Subtotal g3 @312 681
Total 15314 1274 Total 933z 778
1968| Jan, 199 422 84
Fob 129 496 64 Aug 35 1640 56
. Mar 70 2300 161 Sep 17 6459 2389
Apr &8 4318 300 Qet 5B 7300 . 402
May a5 4577 16 Nov 47 6108 z287
Juna 26 538 14 Dac g4 2383 271
Subtotal 84 8532. 1% Subtotal 52 24358 12565
~Total 84 8354 704 Total 52 27056 1394
1890 Jan 7 1584 122 July le 168 14
Fab 732425 177 Aug 37 2182 80
Mar 70 3914 274 Sep 43 6465 278
Apr 668 1848 122 Oclt ‘82 6077 316
May 237 1899 450 Nov £2 B981 363
Juna Dsc 658 1500 238
Subtotal 88 11671 1145 | Subtotal 50 25553 1288
- Total g8 11982 1178 Total 50 26247 1324

Norway.




Table 4.  Calch rales (kg per hour irawling} and corresponding ellort  (houra trawling
and caich {lons) trom the shrimp fishery In Denmask Sireil by Icaland in two
perlods of the yoar. :

Janvary - June July - Decambar
Year | Monlh  CPUE Ellort Caich Month CPUE _Eflort Catch
1980 Jun 125 1425 177.6 Jul 90 1478 133.8
Aug 104 1176 1218
Sep 123 B51 104.2
Oct ¢ 802 77.2
Sublotal 101 4307 436.8
Tolat 125 1760 219.3 Total 101 5318 5398.4
1981 Jun 86 [:X:3:] 86.0 Jul 79 603 47 .3
Aug 39 245 §.6
Tolal 99 688 66.0 Tcial 67 848 56.6
1982 MNo fishery
1983 Jun 99 s2 5.1 Q¢ 172 B0 13 8
Nov 165 168  24.5
Telal GG 52 5.1 Totel 161 2318 38.3
1984 Jun 42 51 2.2 Jul 69 655 45 4
Aug 69 116 8.0
Sep 99 1546 152.7
Ocl 154 1887 281.0
Newv 74 2391 175.7
Dot 118 566 656.8
Tclal 42 53 2.2 Total 103 7164 - 739.6
1985 Feb 105 640 6.0 Jul 100 3477 347 .1
Mar 13 8 0.1 Aug 82 3393 278.6
Apr 2z 22 q9.5 Sap 90 4377 3s2.2
May 70 2558 179.¢ Oct 82 2022 166.2
Jun 1147 1837 2191 Nov 83 1232 1019
Dec 253 443 112.0
Tota! 88 4485 396.0 Tolal ¢4 14644 .1368.0
19886 Apr 21 19 0.5 Jul 123 92 11.2
May 74 2806 206.7 Aug €5 - 2161 204.8
Jun 53 64 3.4 Sep 4 268% 251.86
Oct 82 1892 155.7
Nov e6 947 @1.4
. Dec 164 228 112.38
Subtatal 73 2889 210.6 |Subtotal 103 8011 B827.%
Telal 73 3205 234.0 Total 103 8893 916.0
1987 : Jul LX) 447 43.7
Aug 83 3399 283.6
Saep @2 3078 251.4
ool &1 2012 123.2
Nov 75 1482 111.8
Det 106 25% 27.3
Sublotal .79 10877 841.1
Tolal 79 16835 1330.0
1988 Jan &0 23 2.1 Jult 47 977 45.7
Feb 42 21 0.8 Aug 52 4596 238.1
Jun 108 1463 158.5 Sep 62 6257 3B6.1
Oct 52 7168 a72.3
Nev 26 363 9.5
Subtotal 107 1507 161.4 [Subiotal 54 19359 1051.7
Total 1768 189.5 |Total 22735 1234 5
1689 Aug 51 3910 197.5
May 1354 2234 3440 Sep 41 4558 186.4
Jun . 84 4188 149.6 Oct 27 3z21 8.5
Sublotal 108 6422 604.5 .|Sutiotal 45 8789 3192.4
Tolat 7835 g4t 3 ITotal 10722 478.7
1990 Jan 5 8 0.04 Jul a4 40 3.4
Feb 44 11 0.5 Aug 69 168 1.7
Apr 12 ] 01 Sep 66 B35 54.2
Jun 81 2347 190.2 Qe 62 47 2.9
Subiotal 80 2375 190.8 |Subtotat 66 1000 72.2
Total 80 2538  203.9 [Total 66 1165 771




Table 5. Catch rates {kg per hour trawling) =nd corresponding effort {hours
trawling) and cateh ({ions) frorn the shrimp fishery In the Denmark
Stralt by Farce lIsfands,

January - June July-December
Year | Month _ CPUE  Effen’ Caich_{ Monlh_ Calch
1980 Mar 1015 40 40.5 Ocl 126.0
Apr 641 1159 7431 Nov 213.0
May a7ra 1011 377.1 )
Jung 210 1001 210.3
Subiotal 427 3212 1371.0 |[Subrotal
Touat 427 ¢115 3892.0 Total 341.0
1981] Apr 410 Sep. 22.0
May 430.0 Qct. | 5.0
Juna 2150
Total £86.0 Total . 27.0
1982 Feb @4.0
Mar 108.0
Apr 243.0
May 92.0
Total 737.0
1983 Mar 185.0
' Apr 122.0
May £3.0
Juna 73.0
Tolal 443.0
1984 Mar 220.0 Nov 43.0
Apr t83.0 Dec 48.0
May 163.90
Toial 576.0 Total 92.0
1985 Feh 46.0 Qct 78.0
' Mar 136.0 Nov 101.0
Apr 209.0 Dec 81.0
May 13.0 N
Total 404.0 Jotal 270.0
1986]| Jan 185.0 Sepl 2.0
Fab 158.90 Qct 3.0
Mar 87.0 Nov 94.0
Apr 41.0 Deac 122.0
May a5.0
Total 506.0 Total 221.0
1987 Jan 64.0 Ocl 1.0
Feb 184.0 Nov 8C.0
Mar 7¢.0 Dec 139.0
May 37.0
Tolal 375.0 Total 220.0
te88l Jan 228.0 Aug “1o
Fab J01.0
Mar 65.0
Apr 16.0
May 35.0
Folal 6649 10
1989 Jan 150
Feb aé
Mar a9
T it Hay 49
May 1 Dec 132
Tetal 438 Tctal 156
1090 Jan 201
Feb 232
Mar 74 .
Apr 2 Nov 31
May 176 Dec 127
Tolal 685 Total 158




Taple 6. Catch {tons) from the shrimp iishery in Denmark
Strait by Denmark.
January-June July-December
Year Month Catch Meonth Catch
1983 Mar 38.¢
Apr 166.0
Total 204.0
1984 Jan 284.0
Feb 102.0
Apr 57.0
Total 433.0
1985 Mar 44.0
Apr 96.0
May 10.0
Total 353.0
1986 Jan 260.0 |Nov 27
Feb 28.0 |Dec 30
Mar 54.0
Apr 51.0
May 50.0
Total 443.0 |Total 57
1987 Feb 99.0 Sept 4
Mar 173.0 Oct 26
Apr 141.0 Nov 20
May 18.0 Dec 74
Total 431.0 Tatal 124
1988 Jan 156 Sept 23
Feb 147 Oct 19
Mar 23 Nov 38
Apr 3 Dec 37
Total 329 Total 115
1989 Jan 92 Aug 9
Fab 153 Sept 20
Mar 36 Oct 19
Nov 17
Juna 1 Dec 19
Total 282 - Total 84
1990 Jan 75 Jul 12
Feb 23 Aug 19
Mar 100 Sept 14
Apr 6 Oct 24
May 98 Nov 16
Dec 3
Total 302 Total 88
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Table 7. Catch rates (kg per hour trawling) and corresponding etfort (hours trawling)
and catch (tons) from the shrimp fishary in Denmark Strait by all natons combined in
two periods of the year.

" CPUE

January-June

July - Decamber

Year Country Etfont  Catch CPUE Effort  Catch
1678 lealand 215 298 64.2 314 952 2692
1979 Iceland 186 166 30.9 229 1982 454 .4
1880 | Greenland, Denmark 350 1665 582.0 129 2483 3200
France 50.0
Notway 468 3108 1455.0 124 8106 1006.0
Iceland 125 1760 2193 101 5318 5394
Faroe Islands 427 9115 38920 341.0
Subiotal 393 15648 61483 117 15807 1865.4
Total 393 15775 61983 t17 18815 22064
1981 | Greenland, Danmark 395 4013 15850
France 246 1436 3530
Norway 216 9296 2008.0 43 232 10.0
Iceland - 99 688 68.0 67 848 56.9
Faroe Islands 686.0 - 270
Subftotal 260 15433 40120 62 1080 66.9
Total 260 18072 4698.0 82 1516 93.9
1982 | Greenland, Denmark 220 8432 18550
France 226 1833 4140
Norway . 203 9337 189490 -
Faroe Islands 737.0
Subtotal 212 19602 4163.0
Total 212 23072 4900.0
1983 Gresenland 255 5752 14867.0
France 192 1516 291.0 .
Norway 163 6830 11140 0 6100 6130
Iceland 99 52 5.1 161 238 38.3
Denmark 204.0 :
Faroe Isiands 443.0
Subtotal 203 14150 2877.1 103 6338  651.3
Totat 203 17332 35241 103 6338 651.3
1584 Greenland 340 6627 2250.0
France 256 1951 500.0
Norway 191 11141 2128.0 :
lceland 42 53 22 103 7164 739.6
Denmark 443.0 :
Faroe Islands 576.0 920
Subtotal 247 19772 4880.2 103 7164 7396
Total- 247 23900 58B59.2 103 8074 B318
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Table 7 continued

1985 Greenland 270 6489 17440 251 3389 8520
France 194 2594 5040 170 B14 138.0

Norway 166 12355 2051.0
iceland 88 4485 3960 94 14944 13580

Danmark 353.0
Faroe Islands 4040 } . 270.0
Subiotal 181 25903 4695.0 1256 19147 2388.0
Total 181 30079 54520 125 21312 2658.0
1985 Greenland 288 14285 41140 437 3811 16670
France 175 3415 5397.0 218 841 183.0
Norway 145 12845 1861.0 123 1340 165.0
Icetand 73 3205 2340 103 8893 ' 916.0
Denmark 443.0 57.0
Faroe islands T 506.0 221.0
Subtetal 202 33750 6806.0 197 14885 29310
Total 202 38456 7755.0 197 16297 3208.0
1687 Graenland 314 17667 5547.0 144 7502 1080.0
Norway 135 11353 1533.0 96 5261 507.0
Iceland 79 16835 13300
France 241 2599 6260 405.0
Denmark 431.0 124 Q
Faroe Islands . 375.0 220.0
Subtotal 244 31619 7706.0 99 29598 2917.0
Total 244 34926 85120 99 37198 3666.0
1988 Greeniand 219 24111 5285.0 157 13822 21650
Narway 83- 15314 12740 83 .9332 7780
tceland 107 1769 1895 - 54 22735 12345
France 141 3138 4440 50.0
Denmark 329.0 115.0
Faroe Islands ) 669.0 10.0
Subtota! 164 41194 67485 91 45889 41775
Total 164 49996 81905 91 . 47811 43525
1989 Greenland 192 23287 44710 . 75 20039 15100
Norway 84 8354 704.0 52 27056 13940
iceland 108 7835 847.3 45 10722 - 4787
France 191 1525 2913 &8 1536 89.8
Canmark 282.0 84.0
Faroe Islands 439.0 156.0
Subtotal 154 41001 631386 59 59353 34725
Total 154 45683 70346 59 83455 37125
1990 Greenland 189 28956 5478.0 7116297 7320
Norway 98 11982 1176.0 50 26247 13240
Iceland 80 2538 2039 66 1165 771
France 126 286 36.0 15.0
Denmark 3020 88.0
Faroe Islands 685.0 158.0
Subtotal 158 43762 6893.9 57 37709 2133.t
Total 158 50027 78809 57 42323 2394t
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Table 8. Catch rates (kg per hour trawting) and corresponding
affort (hours trawling) and catch (lons) from the shrimp

fishery in Denmark Strait by years .

Year Periods CPUE Effort Catch
1980 |  Jan-Jun 393 15775. 61983 |
Jut-Dec 117 18958 2206.4
Mean/Total 243 34633 8404 7
1981 Jan-Jun 260 18072 4698.0
Jul-Cec 62 1516 939
Mean/Totat 245 19588 . 47919
1982 Jan-Jun 212 23072 4900.0
Jul-Dec - - -
Mean/Total ~ 212 23072 48000 |
1983 | Jan-Jun 203 17332 35241
Jul-Dec 103 6338 651.3
Mean/Total 176 23670 4175 .4
1984 |  Jan-Jun 247 23900 5890.2
Jul-Dec 103 8074 8316"
Wean/Total 211 31974 67308
1985 Jan-Jun 181 30079 5452.0
Jul-Dec 108 21312 2658 .0
Mean/Total 158 51391 81100
1986 | Jan-jun 202 38456 77550
Jul-Dec 197 16297 3208.0
Mean/Total 200 54753 10964 .0
1987 Jan-Jun 244 34526 8512.0
Jul-Dec 99 37198 3666.0
Mean/Total 169 72124 12176.0
1988 Jan-Jun 164 40996 81905
Jul-Dec 93 47811 43525
Mean/Tolal 128 97808  12543.0
1989 | Jan-Jun 154 45683 70846
Jul-Dec 59 63455 37125
Mean/Tota! 98 109138 107471
1990 Jan-Jun 158 50027 7880.9
Jul-Dec 57 42323 2394 .1
MeanfTotat 111 92350 10275.0
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Table 11.

Tablg 10.
the CPUE In the 4th year.

The mean shrimpcatch of every 3 years against
The linear regression between
CPUE and mean calch, shown below is used to forecast the
CPUE value tor the year 1991. '

Y = - 0013 * X + 2647 r = 0.9345
3 YEARS MEAN CATCH| 4th YEAR CPUE
Tens Ky
1977-79 549 1980 243
1978-80 3351 1981 245
1979-81 4827 1982 w212
1980-82 6033 1983 176
1981-83 4623 1984 211
1982-84 5269 1985 158
1983-85 6339 1986 200
1984-86 8602 1987 © 169
1985-87 10417 1988 128
1986-88 11897 1985 98
1987-89 11822 1990 111
1988-90 11183 1691 7119

The mean effort of seve
respectively.

ral years against CPUE in the 2nd or 3rd year

Mean Mean .

2 Years eftort 3 Years effort 2nd or CPUE
tr hours ir hours 3rd year kg/hr

1979-80 19964 1978-80 13800 1980 243
1978-81 27111 1979-81 19834, 1981 245
1979-82 21330 1980-82 25764 1982 212
1980-83 23371 1981-83 22110 1983 176
1981-84 27822 1982-84 26239 | 1984 211
1982-85 41683 1683-8% 35678 1985 168
1983-86 53110 1984-86 46064 1986 200
1984-87 63439 1985-87 59423 . 1987 169
1987-88 B4966 1986-88 74895 - 1988 128
1988-89 103473 1887-89 93023 1989 . 98
1989-9¢ 100750 1983-90 99769 - 1990 111
Table 12. The results of the Fox medel for 2 years average foorl.

or 3, years against CPUE in the 2nd or 3rd year respectively.

2 years 3 years

r 0.9167 0.9226

a 265.4 264 1

b -0.000008014 -0,000009347

MSY f (tr hrs) 110839 106986

MSY CPUE (kg/hr) 87.6 97.2

M3Y (tonnes) 10832 10394

2/3 f (tr hrs) S 73859 71324

CPUE at 2/3 MSY [ (kg/hr) 136.3 135.6

Y at 2/3 MSY f (tonnes) 10079 9671

\L\“\L\‘J
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Fig. 1. The shrimp catch of every 3 years in Denmark Strait against the CPUE in the
4th year. As an example the catch of the years 1988-90 was 11183 tons
against the mean CPUE 111kg for the whole year 1990 of all countries, see
the 1990 values on the picture.
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Fig. 2. The exponential regressicn of average effort every 2 years against the CPUE
in the 2nd year (broken line), and the resulting sustainable yield (SY) curve (soiid

line).
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Fig. 3. The exponential regression of average effort every 3 years against the CPUE
in the 3rd year (broken line), and the resulting sustainable yield (SY) curve (solid
line).
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