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Abstract

Some 4 |celandic vessels have been fishing for shrimp in the waters at Flemish Cap in 2001 compared to 7 in
2000. In this paper there are logbook information on the Icelandic fishery for the years 1993 through 2001. The
standardized catch rate has recently increased considerably or from 192 kg/hour in January-July 1997 to 294 in 1998
and was 252 and 245 kg in 1999 and 2000 respectively to rise to 295 kg/hour, the second highest since 1993.

The observer samples show avery strong year-classof 2 year olds appearing in September 2001.
Introduction

The Spanish investigators (EU) have been measuring the biomass index of northern shrimp at the Flemish
Cap since 1988 in their annual 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 tonsin the years 1993-1995 to increase in 1996 to 48 thousand tons. Since then
the fishery decreased to some 25 thousand tonsin 1997. The total catch of all countries has since increased to about
50 thousand tonsin 2000.

In this paper al the information from the Icelandic side is gathered. From the logbooks comes effort, catch
and size of trawl. From this CPUE is calculated. From the biological samples taken by Icelandic observers comes
various information on length and sex distribution of shrimp. From these the age assessments can be carried out.
Thereis also detailed information on length frequency distributions by depth strata.

Materialsand M ethods

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 cal culated 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 al 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.

Icelandic observers sampled shrimp onboard all Icelandic vessels in the years 1996 through 2000 at Flemish
Cap. The shrimp was measured fresh to the nearest 0.5 mm using Vernier calipers. Observersthen 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).



Catch and Effort data

In 2001 the fishery was carried out since January. The catch in 2001 so far is 4 380 tons (Table 1) as
compared to 7 400 tons at the same time in 2000. Iceland increased the total alowable catch (TAC) for Icelandic
vessels from6 800 tons in 1998 to 9 300 tons for the year 1999 and 10 100 tons for year 2000. In spite of this high
TAC Thetotal catch was8 978 tonsin year 2000.

The distribution of effort is shown by months and years in Figures 1-8. 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 and 2001 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 south west areas. The same pattern occurs again in February and March in year 2000 and March in
2001

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 2000 and 2001. 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 177 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 and 2000. The average size of gear used was about 3000 meshes in most years, but increased to about
3500 meshesin years 2000 and 2001. Therefore it makes more senseto look at CPUE at a standard trawl size. Herethe
trawl size 3000 meshes circumference around the belly is used as a standard. Thus the CPUE has increased from
about 252 and 245 kg/hour in 1999 and 2000 to 295 kg/hour in 2001 for the months January to July. The period
January to September shows the same trend (see Table 2 and Figure 9. At the same time the use of twin trawls has
increased in 1998 from alittle less than 60% in 1995-1997 to about 81% in 2000 to decline again to 60% in 2001.

Length frequenciesand age groups

The length frequency distributions of | celandic samples from 2000 and 2001 are shown by monthsin Figures
10-11. In 1999 and 2000 3 year old males are the most prominent peaks of about 18 mm CL. Two year oldsare seenin
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 olds in early 1999. The primiparous peak appears to be sometimes bimodal and broad in year
2000, but later in the year it appearsto be unimodal (see Fig. 10).

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. 12-21).

By-catch

The by-catch was about 1% in the years 1999 0.9% in 2000 and 1% in 2001 as compared to 0.8% of the
shrimp catch in 1998 (Skdladéttir, 1998), 1.8% in 1997 and 3 % in 1996. Most of thiswas redfish or 0.7% in both 1999
and 2000. Other species were wolffish, Greenland halibut and American plaice. Cod was seen for the first timein
April 1999, but has not been seen since then.
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Table 1. Catch (tons) effort (trawling hours *1.9 when double traw]) and CPUE (kglhe)
of Ieelandic vessels at Fleraish Cap

Jarmary - July August - Decerdher

Vear | Mlonth CPUE  Effort Catch Iilonth CPUE _ Effort Catch

1993 Bug 5204 1334 427.4
Sep 349% 1034 3617

Cict 2317 334 774

Jun 3802 1767 671 % Howe 306 8 SEE 120.4

Tul 3424 1097 3056 Dec 2385 537 1270

Subtotal 3857 2864 10474 | Subtotal 3067 3827 11739
Total 3657 2918 10870 Total 3087 3834 11760

1994 Jan P 144 329 Bug 1753 1657 200.4
Feb 3718 510 1896 Sep 1269 476 60.4

Ilar 055 531 1369 Cict 1234 402 617

Jun 256.4 1297 3325 Howe 1135 181 209

Tul 2129 2653 5648 Dec 50 8 06

Subtotal 24864 5135 12767 | Subtotal 1542 2814 434

Taotal 86 G693 16840 Total 1542 412374 636

1995 Feb 2800 65 122 Bug 1720 4860 B66.9
Ilar 6.8 m 1955 Sep 1341 2028 3925
Apr 1409 1427 2229 Cict 1663 2088 3472
May 260.1 2617 6807 How 1444 1074 1551
Tung 20 3733 0202 Dec 1745 740 1291

Tul 2485 é623 16330
Subtotal 2415 13238 36795 | Subtotal 1616 11690 1800%
Total 2415 16032 408835 Total 1616 218685 33344

1996 Jan 2072 1755 3637 Bug 1634 8156 13494
Feb 317 1326 3337 Sep 1671 B080 13517
Ilar 261E 4604 12051 Cit 1287 482 Tz
bpr 2112 10734 22712 Howe 1379 1456 2008
May 1891 12749 24102 Dec 15381 253 40.0
Jun 025 13933 28315

Tul 2359 11963 ZEA1 5
Suhtotal 2142 5T0E4 122269 Suhtatal 1559 23436 36531
Taotal 2142 A4760 138710 Total 1559 436827  4R10.0

1997 Jan 1758 413 26 Bug 2087 4252 £79.0
Feb 2147 621 1333 Sep 2024 347 036
Apr 1350 514 é9.4 Cict 2220 2519 5581
May 1414 3736 5282 How 1925 1039 200.0
Jun 167.7 53%6 o032 Dec 1769 429 759

Tul 2092 5802 12157
Subtotal 1773 16472 20004 | Subtotal 2064 11715 24176
Total 1773 19478 34533 Total 2064 14681 30296

1995+ Feb 2172 287 64.5 Bug 2564 3le4 8163
Ilar 206.8 312 1679 Sep 1845 5028 P ]
bpr ] BE0 2020 Cit 1963 3612 T0E9
May 2614 280 732 Howe 2046 1761 360.3
Jun 3307 3537 11897 Dec 2225 644 1433

Tul 853 17 11747
Suhtotal 2821 12463 35160 Suhtatal 2078 14229 29543
Taotal 2821 12657 35708 Total 2078 144466 30015

1000+ Feb 350.5 382 1339 Bug 2508 3642 o134
Ilar 2894 1851 5357 Sep 2355 1371 5229
Apr 2530 3423 8812 Cict 2556 2150 549.6
May 2485 5041 14823 How 2362 2173 556.8
Jun 2E5E 5083 17127 Dec 2306 2] 2281

Tul 2804 5224 14846
Subtotal 2715 22874 62104 | Subtotal 2480 10325 25708
Total 2715 24009 65186 Total 2430 10837 26084

2000+ Jan 2638 10s0 2170 Bug 2449 2357 EIER]
Feb 280.5 2206 6183 Sep 2300 2134 5102
Ilar 306.3 3297 10093 Cit 2743 1787 491.1
bpr 2807 4378 12290 Howe 2561 2084 T64.3
May 2319 4943 11466 Dec 2675 98 2135
Jun 304.3 3679 11194

Tul 2501 3064 66 4
Suhtotal 2727 22618 B16T2 Suhtatal 2541 10060 23542
Total 2127 21525 58691 Total 2541 12236 31090

2001 * Jan 2859 538 1537 Bug 3032 1865 565.6
Feb 2099 1593 41746 Sep ] 1160 26
Ilar 3036 2174 460.0
Apr 506 45 0z

May 2711 917 2487
Jun 3037 2266 BEE 2
Tul 3493 1958 6830

Subtotal 3020 0400 20228 | Subtotal 833 3025 8872

Total 308.0 OuEE 28399 Total 833 5191 15925
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Table 2. Landings for the whole year and some averages ca culated from the Icelandic logbooks. CPUE
isfrom the period January - July and January-September. The effort of twin trawlsismultiplied by 1.9.

Year Nomina Catch Twintrawls Trawl size Unstandardized CPUE a size CPUE at size
Tons % of catch No. of meshes CPUE 3000 trawl 3000 trawl
January-Sept. January-July __ January-Sept.
1993 2243 433 3063 366 363 344
1994 2300 54.4 2994 249 240 219
1995 7623 38.2 2779 242 283 251
1996 20681 429 2803 214 217 211
1997 6483 534 2780 177 192 203
1998 6572 74.8 3016 282 294 266
1999 9217 70.6 3441 272 252 243
2000 8978 814 3528 273 245 240
2001 4382 60.2 3591 308 295 281
Tahle 3. Ilean lengths {CL in rara) by depth strata at Flerish Cap 2000-2001.
2000 Depth fin Depth fin Depth fin Depth fin Depth fin
1-100 101-140 141-200 201-300 =301
Ilonth Twlean C1 Iilean C1 Tulean C1 Iilean C1 Tulean C1
1 19.1 202 ME 218
2 190 201 435
3 19.4 19.2 20.1
4 192 18.8 210 221
5 120 19.7 22E 24.0
& 213 236 201
7 230 08 221 248
B 197 207 211 249
9 22 202 213
10 193 1.9 20
11 197 204 220
12 19.1 19.5 N5
2001 Diepth fin Diepth fin Diepth fin Depth fin Diepth fin
1-100 101-140 141-200 201-300 =301
Ilonth Tylean C1 Iylpan C1 Tylean C1 Iylpan C1 Tylean C1
1 2048 224
2 0.1 08 N6
3 19.4 205 232 194
4
5 19.1 a9 230
4 a5 228
T 211 227
2 19.5 193 25 227
9 187 19.1 199
]
11
12
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Table 4. Catch of shrivap (kge) fiom log books by depth strata on the Flewnish Cap 1994-2001.

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 ¥ Catch kg % Catch kg ¥ Catch kg Yo Catch kg ¥ Catch kg ¥
1 0577 | 974 215 16 31392 100.0
2 349 02 202 44 | 166200 | 909 2201 45 122022 100.0
E] 0734 | 274 | 2042 193 | 73634 529 142770 100.0
4
5
& 28336 | 7123 | 2739 277 125 0.04 315857 100.0
7 250372 | 480 | 2e1127 [ 524 540499 100.0
2 f1250 | 237 | 21302 | 752 3093 11 283445 100.0
f] 34 | 595 | 21391 405 52839 100.0
10 46415 | 133 | 14950 242 300 0s 61663 100.0
11 12017 | 930 1356 10 19373 100.0
12 i1 100.0 601 100.0
Total1994 [ 0 [ o0 [ 3 [ o002 [ 730832 | 446 [ m15e20 [ a9z [ o033 | 55 | 1637363[ 1000
1995 Depth fin Depth fin Depth fin Depth fin Depth fin Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg Y Catch kg % Catch kg b Catch kg Yo Catch kg Y Catch kg b
1
2 16750 | 023 1400 17 12150 100.0
3 471550 | 274 | 124750 | 71z 1400 02 173700 100.0
4 37050 | 176 | 153029 | 731 19500 93 210479 100.0
5 1500 02 | 5106 | 10 | 124738 | 12% fifi5304 100.0
& 250647 | 287 | 635954 | 704 2107 ng 03702 100.0
7 823551 | 513 | 7725a2 | 481 10104 06 1606187 100.0
2 3117 04 | 224436 | 334 | 564065 | 662 251618 100.0
f] 2600 07 | 299506 | 77 | 78233 06 380445 100.0
10 300 02 | 25630 | 743 | z7650 254 344830 100.0
11 1700 11 31373 | 28 | Aot 453 1200 iE: 1530996 100.0
12 26260 | 203 | omes | 9o | 13512 87 50 0.04 120110 100.0
Total1995 [ 0 [ o0 [ 120577 [ 22 [ 2029806 | 539 [ 2367777 | 435 | 19461 | 04 | s437621[ 1000
1996 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 % Catch kg b Catch kg kA Catch kg % Catch kg b
1 19401 05 | 242356 | 625 | 109339 | 309 353635 100.0
2 8300 25 | 26309 | 728 | 61086 126 333605 100.0
3 246715 | 205 | 896472 | 744 | 61437 51 500 0.04 1205124 100.0
4 488378 | 215 | 1084700 | 473 | 453473 | 200 | 244672 102 2271227 100.0
5 5931 04 | 1009507 | 422 | 13708 | 473 | 24331% 102 2394554 100.0
& 10102 04 | ore09 | 347 | 1773075 | 629 | 5510 20 2816996 100.0
7 2049 01 | 709740 | 336 | 1383434 | 633 10439 0s 2110682 100.0
g Nl | 522 | 612307 | 454 | 24278 12 1349424 100.0
] 3433 25 | oAe4 | 713 | 353343 | 262 1349870 100.0
10 18957 27 | 4m6e7 | 73 | 212001 | 299 581 01 711216 100.0
11 205 01 9133 195 | 161323 | 204 200751 100.0
12 3014 | 825 6936 175 40000 100.0
Total19%6 [ 0 [ 00 [ 20300 [ 54 [ 7aw0z52 [ 490 [ 6326927 [ 418 [ 579696 | 38 | 15131175[ 1000
1997 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 i) Catch kg o Catch kg o Catch kg ¥ Catch kg o
1 64121 332 3567 113 72383 100.0
2 0140 | 369 | a4l 63.1 133281 100.0
3
4 1636 24 43371 632 | 23850 34.4 69407 100.0
5 1112 0z 5187 10 | 275z3 | 522 | 19hes2 | 373 | 49140 93 523169 100.0
& 1530 0z 153081 | 169 | 571306 | 633 | 177155 194 03162 100.0
7 3300 03 509 004 | eor42e [ 575 [ sim7s [ 42n 2376 0z 1213682 100.0
g 3232 | 377 | s4ms2 | e23 200 002 278514 100.0
3 2666 04 | 3o43z | 525 | 3459 | 470 1056 0z 03619 100.0
10 2590 0s 1134 02 | 250855 | 450 | 301366 | 541 1226 0z 557171 100.0
11 5504 28 | 18M36 | 963 1755 09 194395 100.0
12 72112 950 3767 50 75879 100.0
Total1997 [ 10218 | 062 [ 9496 [ 058 | 2240408 | 13683 [ 2833076 | 173.03 [ 236675 | 1445 | s329873[ 3255




Table 4 {continued)
1992 Depth fin Depth fin Depth fin Depth fin Depth fin Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg e Catch kg e Catch kg i Catch kg i Catch kg e Catch kg i
1
2 Aa56 ] 10863 308 64519 100.0
3 1875 1.1 116085 70.1 47701 288 165661 100.0
4 5364 a7 104233 06.1 24309 12 202036 100.0
5 3386 0.5 320321 435 274883 3713 138580 188 737170 100.0
4 7051 0.6 24469 2.1 4P0260 419 611887 523 36004 3.1 1169671 100.0
7 200430 255 179266 663 QE030 22 1174735 100.0
g 262978 324 | 544690 67.0 5100 04 812768 100.0
9 500 0.1 239746 258 647951 629 35288 42 027485 100.0
10 824 0.1 183710 59 519944 733 4448 04 705926 100.0
11 935 0.3 2615 0.7 269960 49 BET42 241 360252 100.0
12 60952 425 30405 212 51975 36.3 143332 100.0
Total 1998 15801 024 222836 345 2023201 | 3120 | 3746530 | 5794 | 458167 7.0 6466535 100.0
1950 Depth fin Depth fin Depth fin Depth fin Depth fin Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg e Catch kg e Catch kg i Catch kg i Catch kg e Catch kg i
1 64021 882 8567 118 0o 72588 100.0
2 2600 19 54567 407 75842 566 900 0.7 133909 100.0
3 244374 454 184826 345 106410 199 161 na 535671 100.0
4 21696 331 556243 63.1 31077 3.5 2164 0.2 881180 100.0
5 3215 02 539847 36.4 593786 401 345485 233 1482313 100.0
6 186 0.5 126598 T4 | 1562477 | 915 10775 04 1707636 | 100.0
7 237537 16.2 1214803 830 12176 0.8 1464606 100.0
8 11350 1.2 212033 232 685034 751 4106 04 013423 100.0
9 57158 8.2 336417 482 302496 434 1459 02 687530 100.0
10 26200 48 200683 519 232628 423 540611 100.0
11 52029 9.5 397581 714 106334 19.1 556544 100.0
12 216711 950 11367 50 228078 100.0
Total1999 [ 11001 | 012 [ 686207 | 744 [ 3000363 | 3253 | 5137155 | 5570 | 388573 | 421 | 9223389] 1000
2000 Depth fin Depth fin Depth fin Depth fin Depth fia Total Total
1-100 101-140 141-200 201-300 =301
Ilonth Catch kg % Cateh kg e Catch kg Y Catch kg Y Catch kg k) Catch kg Y
1 21689 18 144741 532 110607 399 277037 100.0
2 201663 471 277874 449 49233 2.0 618760 100.0
3 510041 505 406143 402 93611 9.3 1009795 100.0
4 211098 17.1 721850 584 283807 230 18947 15 1235802 100.0
5 134999 118 492183 429 371748 324 143414 129 | 1147344 | 1000
6 300 0.0 0345509 834 185810 16.6 1120669 100.0
7 2792 0.4 333740 434 420528 56.1 766060 100.0
8 o019 16 18283 3.2 258630 447 291174 503 1798 03 578804 100.0
9 207304 370 351734 628 261 02 559800 100.0
10 30872 6.3 336529 68.5 123745 52 491146 100.0
11 14730 19 284436 372 A61658 60.4 3356 0.4 TE4180 100.0
12 40399 1746 106943 46.5 82402 359 220744 100.0
Total 2000 | 9319 | 0.1 | 1276566 | 14.51 | 4505032 | 51.20 | 2835047 | 3222 | 173376 | 1.97 | 8?9934U| 100.0
2001 Depth fin Depth fin Depth fin Depth fin Depth fin Total Total
1-100 101-140 141-200 201-300 =301
Ionth Catch kg i Catch kg ¥ Catch kg ¥ Catch kg ¥ Catch kg i Catch kg ¥
1 10875 1 21426 139 121395 7w 153696 100.0
2 32275 6.8 357858 749 87445 183 471578 100.0
3 242757 363 405454 60.7 20220 3.0 BEE431 100.0
4 10734 100.0 10784 100.0
5 11457 4.6 234304 043 2824 1.1 248675 100.0
6 4272 0.6 478018 69.5 205871 229 6EE161 100.0
7 1383 0.z 188576 274 495538 721 561 0.1 G83838 100.0
8 1815 0.3 351816 61.2 210553 36.6 10610 18 574794 100.0
9 27675 79 196374 558 127657 363 351606 100.0
10 15695 059 678 41 16373 100.0
11
12
Total 2001 | [ ooo [ 3sesse | 927 [ 2234494 [ 5768 [ 1260303 | 3277 [ 17t [ 029 [ 3g739s6] 1000
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Fig. I. Towing position in the lcelandic fleet on Flemish Cap in years 1996-1999,
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Fig. 2. Towing position in the Icelandic fleet on Flemish Cap in vears 2000-2001.
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Fig. 7h Towing position in the Icelandic fleet on Flemish Cap in year 2001 by
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Fig.10. The length frequency distribution of northern shrimp at Flemish Cap by months in 2000.
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Fig.11. The length frequency distribution of northern shrimp at Flemish Cap by months in 2001.
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Fig. 12 The length frequency distribution of northern shrimp at Flemish Cap in
January and February by depth in 2000.
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Fig. 13 The length frequency distribution of northern shrimp at Flemish Cap in
March and April by depth in 2000,
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Fig. 14 The length frequency distribution of northern shrimp at Flemish Cap in

May and June by depth in 2000.
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Fig. 15 The length frequency distribution of northern shrimp at Flemish Cap in
July and August by depth in 2000,
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Fig. 16 The length frequency distribution of northern shrimp at Flemish Cap in
September and October by depth in 2000.
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Fig. 17. The length frequency distribution of northern shrimp at Flemish Cap in

November and December by depth in 2000.
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Fig. 18 The length frequency distribution of northern shrimp at Flemish Cap in
January and February by depth in 2001.
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Fig. 19 The length frequency distribution of northern shrimp at Flemish Cap in

March and May by depth in 2001.
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Fig. 20 The length frequency distribution of northern shrimp at Flemish Cap in
June and July by depthin 2001.
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Fig. 21 The length frequency distribution of northern shrimp at Flemish Cap in

August and September by depth in 2001.




