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Abstract

Some 7 Icelandic vessels have been fishing for shrimp in the waters at Flemish Cap in 2000 compared to 10in
1999. In this paper there are logbook information on the Icelandic fishery for the years 1993 through 1999. The
unstandardized catch rate has recently increased considerably or from 172 kg/hour in January-July 1997 to 282 in 1998
and was 270 an 276 kg in 1999 and 2000, respectively.

The observer samples have been pooled by months and depth
Introduction

The Spanish investigators (EU) have been measuring the biomass index of northern shrimp at the Flemish
Cap since 1988 in their annua bottom trawl survey at Flemish cap. In 1993 the fishery was initiated by Canada,
followed closely by Faroe Islands and I celand.

The fishery was some 24-33 thousand tons in the years 1993-1995 to increase in 1996 to 48 thousand tons.
Since then the fishery decreased to some 25 thousand tons in 1997. The total catch of all countries has since
increased to about 42 thousand tonsin 1999.

In this paper al the information from the Icelandic investigators is gathered. From the logbooks comes
effort, catch and from this CPUE is calculated. From the biological samples taken by Icelandic observers comes
variousinformation on length and sex distribution of shrimp. From these the age assessments can be carried out.

Materialsand Methods

Icelandic observers sampled shrimp onboard all Icelandic vesselsin the years 1996 through 2000 at Flemish
Cap. The shrimp was measured fresh to the nearest 0.5 mm using Vernier callipers. Observers then sorted each
length class into males and females using the method of Rasmussen (1953) and the females further into primiparous
and multiparous using the sternal spine criterion of McCrary (1971).

The deviation method (Sund, 1930; Skuladottir, 1981) was applied to length frequency distributions (Ifd) o f
several months. The Ifd of all samples within amonth was combined and turned into a promille distribution. Then as
an example al the Ifds of June of the years 1993-2000 were summed to calculate an overall promillelfd. Then thelfd of
Junein each year was subtracted from the overall Ifd. From this positive anomalies could be detected as indicators of
ayear class stronger than average.



The logbook data include catch and effort. Not all skippers send in the logbooks, but information on
landings can be obtained from the Fisheries Directorate in Iceland. Thus effort was raised by dividing the nominal
catch of each month with the calculated CPUE from the logbooks in the years 1993-1996. In 1997 and the effort isfirst
raised to the nominal effort by every half year. The overall CPUE of the January-July was then obtained by summing
nominal catch of all months and corresponding effort. Nominal catch for the whole period was then divided by
"nominal effort" to get the CPUE for the period January-July. When twin trawls were used the effort was always
multiplied by 1.9 for those but the catch was kept the same.

Catch and Effort Data

In 2000 the fishery was carried out since January. The catch in 2000 so far is 7 437 tons (Table 2). Iceland
increased the total allowable catch (TAC) for Icelandic vesselsfrom 6 800 tonsin 1998 to 9 300 tons for the year 1999
and 10 100 tons for year 2000.

The distribution of effort is shown by months and yearsin Fig. 1-7. Note the difference between the years
1998 and 1999 for the lack of tows in the southeast areain 1998 and an increase in 1999. In 2000 the pattern of tow
stations was similar to that of year 1999. Looking at distribution of tows by months, the months of March and April
of 1999 are different from other months in that there are quite many tows at shallow depths in the northwest and
southwest areas. The same pattern occurs again in February and March in year 2000.

It was decided in 1999 to close the area of shallow water during the summer in order to protect the small
shrimp. This corresponds approximately to depth less than 140 fathoms. In Table 3 is shown how the mean size of
shrimp increases with depth in years 1999 and 2000. The biggest shrimp is caught at depths greater than 300 fm. In
Table 4. The percentages of catch by depth are shown. Most of the shrimp is caught between 141 and 300 fathoms.

The mean CPUE for the year 1997 was the lowest ever for Iceland or 172 kg per trawling hour for the period
January through July (Table 1). In 1998 the mean CPUE for the same period was much higher or 282 kg and rather
similar in 1999, namely 270 kg. The average size of gear used was about 3 000 meshes in most years, but increased to
3520 meshesin year 2000. At the same time the use of twin trawls hasincreased in 1998 from alittle less than 60% in
1995-1997 to about 81% in 2000. Although the CPUE unstandardized does not seem to be falling recently, The CPUE
when calculated for astandard size of 3 000 meshes trawl (effort * 1.9 for double trawls) is declining since 1998.

Length Frequenciesand Age Groups

The length frequency distributions of |celandic samples from 1999 and 2000 are shown in Fig. 8-20. In 1999
and 2000, 3 year-old males are the most prominent peaks of about 18 mm CL. Two year olds are seen in March and
April 1999 about 12 mm CL. The assumed 4 year olds started changing sex in late 1998 and continued to change sex
as 5 year oldsin early-1999. The primiparous peak appears to be sometimes bimodal and broad, but |ater in the year it
appearsto be unimodal (see Fig. 9).

The differing height of peaks can be studied further in relation to depth and month. On the whole the 2
group seems to have a tendency to occur at less depth than other groups. The older animals have generaly a
tendency to be more numerous at greater depths. (Fig. 10-20).

It is rather difficult to figure out the proper age so the deviation method (Sund, 1939; Skulad6ttir1981) was
applied to the monthly length frequency distributions. The 1993 year-class, which appeared first in March 1995 was
about 14 mm and is assumed to be two years old then. This same year-class can be followed until itis5yearsoldin
1998 about 25.7 mm CL on Fig. 21. Thissame year class can be traced in several months or on Fig. 22 through Fig. 27.
In October 1998 this year-classis assessed to be 26.5 mm CL.

By-catch

The by-catch was about 1% in the years 1999 and 2000 as compared to 0.8% of the shrimp catch in 1998,
1.8%in 1997 and 3 % in 1996. Most of this was redfish or 0.7% in both 1999 and 2000. Other species were wolffish,
Greenland halibut and American plaice. Cod was seen for the first time in April 1999, but has not been seen since
then (Skuladattir, 1997; 1998).
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Table 1. Catch {tons) effort drawling hours *1.9when douhle trawly and CPUE (kaihr)
of lcelandic vessels at Flemish Cap.

January - July August- December

‘ear | Month  CPUE  Effort  Catch Month  CPUE  Effort  Catch

19493 Aug 3204 1334 427 .4
Sep 3498 1034 361.7
Oct 237 334 774
Jun 3802 1767 BT1.B Mo 306.5 585 1804
Jul 3424 1097 3756 Dec 236.5 837 1270
Subtotal 3657 2864 1047.4  |Subtotal 3067 3827 11739
Total 3657 2918 1067.0 Total 3067 3334 1176.0

1994 Jan 2284 144 324 Aug 1763 1857 2904
Feh 3718 510 1896 Sep 126.9 476 60.4
har 2954 531 156.49 Oct 125.4 492 61.7
Jun 2664 1297 3314 Moy 115.8 181 209
Jul 2129 2653 5648 Dec 750 g 06

Subtotal 2486 5135 1276.7  |Subtotal  154.2 2814 434

Total 2486 BGE93  16E4.0 Tatal 154.2 1237 636

19495 Feh 2800 65 182 Aug 178.0 4869 866.9
har 246.8 m 1754 Sep 1341 2928 3925
Apt 1499 1487 2224 Oct 166.3 2088 3472
Mz 2601 2617 BBOT Mo 144.4 1074 1851
June 24849 3733 492982 Dec 174.5 740 12841
Jul 2495 BG625 16530

Subtotal 2415 15238 36795  |Subtotal 161.6 11893 13308
Total 2415 16932 40885 Tatal 161.6 218658 3534.4

19496 Jan 207.2 1785 3637
Feh 2517 1326 3337
har 261.8 4604 12051 Aug 165.4 8136 1349.4
Apr 211.2 10784 22712 Sep 167.1 8089 13517
Mz 1891 12748 24102 Oct 12587 8482 T2
Jun 2025 13933 282145 Mo 137.9 1456 2008
Jul 2359 11963 282145 Dec 158.1 253 40.0

Subtotal  214.2 57084 122269 |Subtotal 1559 23436 36531

Total 2142 B4760 13871.0 Tatal 155.9 43683 6310.0

19497 Jan 1758 413 716 Aug 20687 4252 875.0
Feh 2147 621 1333 Sep 2024 3476 7036
Apt 135.0 514 69.4 Oct 2220 2519 5581
Mz 1414 3736 5282 Mo 1925 1038 2000
Jun 167.7 5386 49032 Dec 176.9 429 759
Jul 2092 5802 12137

Subtotal  177.2 16472 29204 |Subtotal 2064 11715 24176
Total 177.3 19478 34533 Tatal 206.4 14681 3029.6

1998*| Feh 2172 297 G4.5 Aug 256.4 3184 8163
har 206.8 812 1674 Sep 184.5 8028 9275
Apt 2294 as0 2020 Oct 196.3 3812 7089
May 2614 2820 7372 [ 2046 1761 3603
Jun 3307 3537 11647 Dec 2225 644 1433
Jul 2853 41T 1TAT

Subtotal 2821 12463 3516.0 |Subtotal 207.8 14229 29863
Total 2821 12657 35708 Tatal 207.8 14447 3001.5

1999*| Feh 3504 382 1334 Aug 2808 3642 9154
har 2894 1891 5357 Sep 23545 1371 3229
Apt 2530 3483 8m2 Oct 2566 2150 54596
Mz 24945 5941 14823 Moy 28682 2173 5568
Jun 2858 5993 17127 Dec 2306 933 2281
Jul 2804 5224 14646

Subtotal 2715 22874 62104  |Subtotal 2480 10325 25708
Total 271.5 24009 65186 Tatal 249.0 10837 2690.4

2000%|  Jan 2638 1080 2770 Aug 280 2353 45789
Feh 2808 2206 G188 Sep 2586 2185 5598
har 3067 3292 10093
Apt 281.0 4398 123538
My 2319 4947 11473
Jun 3045 3680 11207
Jul 251.0 3086  TEV.O
Subtotal 2729 22629 B176.4 |Subtotal 2521 4518 11388
Total 2729 22629 E176.4 Tatal 2521 4518 11358.8




Tahle 2. Landings and some averages calculated from the Icelandic loghooks.
CPUE is only fram the period January - July. The effort of twin trawls = 1.9,

Year Maminal Catch - Twin trawds Trawl size  Unstandardized CPUE at size
Tons % ofcatch Mo, of meshes CPUE 3000 traw
1983 21243 46.0 3086 366 363
1994 2300 56.2 2975 249 240
1985 TE23 576 2688 242 283
1986 20621 57.8 2839 214 217
1987 G433 546 2932 177 192
1988 6972 a7 2939 282 294
1989 9217 7315 3339 270 252
2000 7437 a1.1 3520 276 245
Tahle 3. Mean lengths (CL in mm) by depth strata at Flemish Cap 1999-2000.
1999 Depth fin Depth fin Depth fin Depth fin Depth fin
1-100 101-140 141-200 201-300 =301
Month Mean C1 Mean C1 Mean C1 Iean C1 Ilean 1
1
2 212 216 243
3 19.3 0.4 240 233
4 19.1 129 220
5 19.3 232 241
] 21.0 230 258
7 208 414 237
g 14 204 209 219
d 129 19.9 1.5 234
10 0.4 200 243
11 19.3 204 213
12 213 230
2000 Depth fin Depth fin Depth fin Depth fin Drepth fin
1-100 101-140 141-200 201-300 >301
Maonth Mean C1 Mean C1 Mean C1 Iean Cl Mean Cl
1 19.1 202 208 238
2 12.0 201 235
3 19.4 19.2 401
4 10.2 18.8 21.0 221
] 120 19.7 248 240
f 213 236 20.1
7 230 208 221 243
8 19.7 207 411 247
@ 412 203 214
10
11
12




Table 4.

Catch of shrimp Jezs) from log hooks by depth sivata on the Flemish Cap 1994-2000.

1994 Depth fin Depth fin Depth fin Depth fin Depth fin Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg i Catch kg i Catch kg o Catch kg o Catch kg i Catch kg o
1 30577 974 815 26 31392 100.0
2 349 02 2082 4.4 166200 o009 2201 4.3 132022 100.0
3 40734 274 20402 198 72634 529 148770 1000
4
5
f 228536 123 E1306 217 125 0.04 315857 100.0
7 239372 480 281127 520 540499 100.0
g 67250 437 213102 752 3093 11 283445 100.0
9 31442 9.5 21391 40.5 52839 1000
10 46415 153 14350 242 300 0.3 61863 1000
11 18017 930 1356 10 19373 100.0
12 601 100.0 601 100.0
Total 1994 0 0.0 349 | 0.02 | 730832 4.6 215820 40.8 20353 55 1637363 1000
1995 Depth fin Depth fin Depth fin Depth fin Depth fi Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg i Catch kg i Catch kg o Catch kg o Catch kg i Catch kg o
1
2 16750 023 1400 17 12150 1000
3 41550 274 124750 g 1400 0zg 173700 1000
4 37050 174 153929 131 19500 93 210479 100.0
5 1500 02 539106 810 124728 188 665394 100.0
f 239647 287 635954 0.4 8107 09 03708 100.0
7 823551 513 TT3532 481 10104 0.6 1606187 100.0
g 3117 04 284436 334 564065 fifi.2 231615 100.0
9 2600 07 209504 N 8453 06 380440 1000
10 200 02 256380 143 27650 254 344830 100.0
11 1700 11 81373 528 69723 453 1200 0.8 153996 100.0
12 26260 203 Q0288 6.9 12512 97 50 0.04 120110 100.0
Total 1995 0 0.0 120577 | 2.2 | 2020806 538 | 237777 43.5 19461 0.4 5437621 1000
199 Depth fin Depth fin Depth fin Depth fin Depth fi Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg i Catch kg ¥ Catch kg e Catch kg e Catch kg i Catch kg i
1 1940 0.3 2425356 685 109339 309 353635 100.0
2 2300 2.3 263209 19 61926 126 333695 1000
3 246715 205 3968472 744 61437 5.1 500 004 1205124 1000
4 485378 21.5 | 1084700 418 453478 200 244672 108 2271228 100.0
5 2931 04 1009597 422 1131708 413 243318 102 2394554 100.0
f 10102 04 77909 347 1773075 G20 55910 20 2816996 100.0
7 2049 0.1 708740 334 1358454 638 10439 0.3 2110682 100.0
2 712341 528 612807 454 24276 18 1349424 1000
9 33433 2.3 263094 3 353343 262 1349570 1000
10 18957 a7 478687 673 212091 L) 581 01 711214 100.0
11 295 0.1 39133 19.5 161323 30.4 200751 100.0
12 33014 825 GO 173 40000 100.0
Total 1996 0 0.0 220300 | 54 | 7410252 49.0 | 6326927 418 ST 38 15137175] 1000




Table 4 {continged)
1997 Depth fin Depth fia Depth fin Depth fin Depth fin Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg Y Catch kg Y Catch kg Y Catch kg Y Catch kg Y Catch kg e
1 64021 882 8567 118 TA588 100.0
2 49140 369 24141 63.1 133281 100.0
3
4 1686 2.4 43871 632 23850 344 62407 100.0
5 1112 02 5187 10 275838 522 104802 313 40140 93 528189 100.0
4 1530 0.2 153081 16.9 571396 633 177155 194 003162 100.0
7 3300 0.3 509 0.04 67428 515 510075 420 2376 0.2 1213688 100.0
8 3313232 317 547082 623 200 0.02 878514 100.0
9 2666 0.4 3E0438 535 330459 470 1056 0.2 03619 100.0
10 2590 0.5 1134 02 250855 450 301366 541 1226 0.2 557171 100.0
11 3504 48 187136 96.3 1755 09 194395 100.0
12 72112 950 3767 50 15879 100.0
Total 1997 [ 10213 0.19 0496 0.18 [ 2240408 | 42.03 | 2833076 | 5305 | 236675 | 444 [ 5320873[ 1000
1008 Depth fin Depth fin Depth fin Depth fin Depth fin Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg ¥ Catch kg Y Catch kg ¥ Catch kg ¥ Catch kg ¥ Catch kg o
1
2 44656 [ 10863 308 64519 100.0
3 1875 11 116085 701 47701 288 165661 100.0
4 5364 2.7 104233 96.1 2439 12 202036 100.0
5 3386 05 320321 43.5 A74883 313 138580 188 137170 100.0
6 51 0.6 24469 21 450260 419 611887 523 36004 31 1169671 100.0
7 200430 255 TIR266 663 96030 82 1174735 100.0
8 262978 324 544690 a1.0 5100 048 512768 100.0
9 500 0.1 230744 258 647931 629 39288 42 027485 100.0
10 824 0.1 183710 259 519044 733 4448 0.6 08926 100.0
11 935 03 2615 0.7 260060 49 BAT42 241 360252 100.0
12 60852 425 30405 212 51975 363 143332 100.0
Total 1998 15801 0.24 222836 3.45 2023201 | 3128 | 3746530 | 57.04 | 458147 T.09 B4E6535 100.0
1009 Depth fin Depth fin Depth fin Depth fin Depth fin Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg ¥ Catch kg K Catch kg ¥ Catch kg ¥ Catch kg ¥ Catch kg o
1 64021 882 8567 118 0.0 TA588 100.0
2 2600 19 54567 40.7 15842 56.6 200 0.7 133909 100.0
3 244274 456 184826 345 106410 109 161 0.0 535671 100.0
4 D166 331 556243 63.1 31077 3.5 2164 0.2 881180 100.0
5 3215 02 539847 36.4 593786 40.1 34545 433 1482313 100.0
6 TI86 0.5 126598 74 1562477 915 10775 0.6 1707636 100.0
7 237537 16.2 1214803 830 12178 0.8 1464606 100.0
8 11350 12 212033 3.2 635034 151 Hé 04 913423 100.0
9 57158 22 336417 482 302406 434 1450 0.2 687530 100.0
10 26200 48 200693 529 232628 423 549611 100.0
11 52029 9.5 397581 714 106334 19.1 556844 100.0
12 216711 950 11367 50 228078 100.0
Total1999 [ 11001 [ 0.2 [ 686207 | 7T.44 | 3000363 | 3253 | 5137155 | 5570 | 388573 | 421 | 922339 1000
2000 Depth fin Depth fin Depth fin Depth fin Depth fin Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg b Catch kg % Catch kg b Catch kg b Catch kg b Catch kg kA
1 21689 i3 144741 532 110607 399 0.0 277037 100.0
2 201663 4711 277814 449 40223 2.0 0.0 618760 100.0
3 510041 0.5 406143 40.2 93611 03 00 1009795 100.0
4 211098 171 721950 584 283807 230 18047 15 1235802 100.0
5 134000 118 452183 429 371748 324 143414 128 1147344 100.0
1 300 0o 954559 534 183810 166 00 1120669 100.0
7 2792 0.4 333740 4368 420528 56.1 0.0 6060 100.0
8 o019 14 18283 32 258630 44.7 201174 50.3 1708 03 578004 1000
9 207304 370 351734 628 861 0.2 559800 100.0
10
11
12
Total 2000 | 9319 | 0.13 | 1190565 | 16.28 | 3777124 | 5Lé4 | 267242 | 20.63 | 170020 | 2.32 | ?3142?n| 10040
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Fig. 1. Towing positions in the Icclandic fleet on Fiemish Cap in 1996-1999.
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Fig. 2. Towing positions in the Icelandic fleet on Flemish Cap in year 2000 and by
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Fig. 5. Towing positions in the Icelandic fleet on Flemish Cap year 2000.
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Fig. 10 The length frequency distribution of northern shrimp at Flemish Cap in
February by depth in 1999.
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Fig. 11 The length frequency distribution of northern shrimp at Flemish Cap in
March and April by depth in 1999.
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Fig. 12 The length frequency distribution of northern shrimp at Flemish Cap in
May and June by depth in 1999,
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Fig. 13 The length frequency distribution of northern shrimp at Flemish Cap in
July and August by depth in 1999.
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Fig. 14 The length frequency distribution of northern shrimp at Flemish Cap in

September and October by depth in 1999.
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Fig. 15 The length frequency distribution of northern shrimp at Flemish Cap in

November and December by depth in 1999,
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Fig. 16 The length frequency distribution of northern shrimp at Flemish Cap in
January and February by depth in 2000.
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Fig. 17 The length frequency distribution of northern shrimp at Flemish Cap in
March and April by depth in 2000.
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Fig. 18 The length frequency distribution of northern shrimp at Flemish Cap in
May and June by depth in 2000.
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Fig. 19 The length frequency distribution of northern shrimp at Flemish Cap in
July and August by depth in 2000.
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Fig. 20 The length frequency distribution of northern shrimp at Flemish Cap in
September by depth in 2000.
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Fig 25. The deviabions of length frequencies of northem shirmp by years in Juy on the Flemish Cap
frean the messn lenceh Frequency of the years 19932000 Inthe same month, 1293 thiough 1935 ae
data of Canada and athar cauriias. Sinoe 1996, daia ara sokly from |osfand.
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Fig 26 The davianons of lendh frequenc @5 of narhem shrimp by years in September an

the Flarmi sh S froen the mean kngth frequancy of the waans Te3-2000 00 he $ame i,
1993 through 1985 ane data of Canada and oiher countrias. Since 1996, dala are colaly rom
Icaland.
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Fig 37 The deviati ons of length frequencies of northem shrimp by yearsinOldober on the Flamish
Cap fram me mean lenoin requency of he yesrs 1933-2000 10 the sarme manth, 1993 through 1955
ara data of "ianada and atar countries, Since 1996, Jata &g Solek Tom s and



