NOT TO BE CITED WITHOUT PRIOR
REFERENCE TO THE AUTHOR(S)

Northwest Atlantic Fisheries Organization

Serial No. N4896 NAFO SCR Dac. 03/69

SCIENTIFIC COUNCIL MEETING — SEPTEMBER 2003
The Icelandic Shrimp Fishery (Pandalus borealis Kr.) at Flemish Cap in 1993-2003

by
U. Skaladottir

Marine Research Institute, Skulagata 4,
P.O. Box 1390, 121 Reykjavik, Iceland

Abstract

Some 3 Icelandic vessels have been fishing for shrimp in the waters at Flemish Cap in 2003 as was the
case in 2002. In this paper, there are logbook information on the Icelandic fishery for the years 1993 through
2003. The standardized catch rate has recently increased considerably or from 192 kg/hour in January-July 1997
to 305 in 2002 and further to 348 kg/hour in 2003, the highest since 1993 when it was 363 kg/hour.

The biological samples show a very strong year-class of two year olds appearing first as two year olds in
September 2001 and are seen as 3 year olds in the first half year of 2002.

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 Iceland.

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 tons in 1997. The total catch of all countries has since
increased to about 54 thousand in 2001. Iceland has been catching afair deal of the catch in some previous years.
In later years the catch has decreased substantially due to low prizesin shrimp.

In this paper all the information from the Icelandic sideis gathered. From the logbooks come 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.

Materials and M ethods

The logbook data include catch and effort. Sometimes information on landings as obtained from the
Fisheries Directorate in Iceland exceeds the logbook information. The effort is then raised by dividing the nominal
catch of each month/half year with the calculated CPUE from the logbooks. 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.

For calculation of standardized CPUE to the standard size of trawl of 3 000 meshes. The catch and effort
of a period like January to July was calculated in the manner described above. At the same time the average size of



trawl (no. of standard meshes (40 mm) in circumference of the belly) be it single or double was calculated. The
CPUE for trawl size 3000 meshes was then considered to be proportional to the mean size of trawl in the same
period.

Icelandic observers have sampled shrimp onboard Icelandic vessels since 1996 at Flemish Cap. The
shrimp was measured fresh to the nearest 0.5 mm using Vernier calipers. 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).

Catch and Effort data

In 2003 the fishery was carried out since January. The catch in 2003 so far is 3 080 tons (Table 1) as
compared to 3 540 tons at the same time in 2002. Iceland increased the total allowable catch (TAC) for Icelandic
vessels from 6 800 tonsin 1999, to about 10 000 tons for years 2000 to 2002 and to 13 500 for year 2003. In spite
of this high TAC the total catch was only 5 300 tons in year 2001, 5 700 tons in 2002 and 3 080 tons so far in
2003.

The mean CPUE for the year 1997 was the lowest ever for Iceland or 192 kg per trawling hour for the
period January through July (Table 2). In 1998 the mean CPUE for the same period was much higher or 294 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 3 500 meshesin years 1999 to 2001 and 3 700 meshesin 2002. Thetrawl sizein year 2003 is by
far the largest or 4 190 meshes so the unstandardized CPUE of 2003 gives an impression of unrealistic stock
increase. Therefore it makes more sense to look at CPUE at a standard trawl size (3 000 meshes circumference).
At the same time the use of twin trawls has increased in 1998 from a little less than 60% in 1995-1997 to about
67%- 85% in the years 2000-2003.

L ength frequencies and age groups

The length frequency distributions of 1celandic samples from 2001 through 2003 are shown by monthsin
Fig. 1-3. Two year olds are seen in May year 2001about 15-16 mm CL and get more prominent in the latter part of
the year, namely September to December (Fig. 1). Threeyear olds (the 1999 year-class) are also very prominent in
year 2002. So the year-class 1999 appears to be strong. The year-class appears to be rather prominent still in year
2003 but the length frequency distributions need to be analysed before much can be said about the year-classes.

By-catch
The by-catch was about 0.3% in the years 2002 and 2003, 0.9% in 2000 and 0.8% in 2001 as compared to
0.8% of the shrimp catch in 1999 and 1998, 1.8% in 1997 and 3% in 1996 (Skuladdttir, 1998). Most of this was
redfish or 0.7-0.8% in the years 1999 to 2002. Other species were wolffish, Greenland halibut and American
plaice. Cod was seen for thefirst timein April 1999, but has not been seen since.
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Table 1. Catch (tons) effort {trawling hours *1.9 when double trawl) and unstandardized CPUE (kg/hr) of lcelandic vessels at Flemish Cap.

January - July August - December January - July August - December
‘fear | Month  CPUE  Effort Catch MWonth  CPUE  Effort Catch ‘ear | Month CPUE Effart Catch Ionth CPUE Effart  Catch
1993 Aug 3204 1334 4274 2001 | Jan 2859 538 1537 Ay 2028 2084 6129
Sep 3498 1034 3617 Feb 2808 1553 4776 Sep 273 1B0 3216
Oct 7 334 77A Mar 036 2174 BE0.0 Oct LT 1563 4181
Jun 3|02 1767 B71.8 Mow 3068 583 1804 Apr 2396 45 10.8 Mo 2634 1210 3066
Jul 3424 1097 3756 Dec 2365 837 1270 May 2711 ;7 2487 Dec 500.8 404 2025
Subtotal 3657 2864 10474 | Subtotal 3067 3827 11738 Jun 2828 I 7856
Total 3657 2918 1067.0 Total 3067 3834 1176.0 Jul 2865 2902 ga87.2
Subtotal 28921 1036 32236 | Subtotal 2895 B431 18617
1994 Jan 2285 144 329 Aug 1763 1657 2904 Total 2821 11036 32236 Total 2895 7178 20778
Feh CEAR-] 510 1836 Sep 1268 476 B0.4
Mar 2955 531 156.9 Oct 1264 4592 617 2002* | Jan 2826 372 10588 Ay nz 1739 8420
Jun 2864 1297 33258 Mo 1155 181 049 Feb 3434 705 2420 Sep 332 1054 3300
Jul 2128 2653 g64.5 Dec 750 g 0.6 Mar 2646 1786 4724 Oct 2347 923 2167
Subtotal 2486 5135 12767 | Subtotal 1542 2814 434 Apr 3057 2086 628.4 Mo 329 250 1749
Total 2486 BEI3  16E4.0 Total 1542 4123.7 536 May 3308 2439 8066 Dec 3899 437 1571
Jun 3460 2113 7311
1995 Feh 2800 65 18.2 Aug 1780 4869 8669 Jul 4446 1211 5817
Mar 2468 1 1755 Sep 1341 2928 3925 Subtatal 3306 10710 35411 | Subtotal e 4711 14207
Aar 1439 1487 2228 Oct 1663 2088 3472 Total 3306 10711 35411 Total 301.6 7286 22003
May 2601 2617 B30.7 Mow 1444 1074 1551
June 2488 3733 9202 Dec 1745 7400 12891 2003* | Jan 3|43 162 621 Aug
Jul 2495 BE2S 16530 Feb 4220 715 3me Sep
Subtotal 2415 15233 36795 | Subtotal 1616 11639 13908 tlar 65,1 1303 736.3
Total 2415 16932  4088.5 Total 1616 21868 35344 Apr 4308 9E7 116.5
May
1996 Jan 072 1755 w37 Aug 1654 8156 13454 Jun 3297 925 3051
Feh 2517 1326 3337 Sep 167.1 8089 13517 Jul 2876 85 245
Mar 2618 4604 12051 Oct 1287 5482 7112 Subtatal 4442 ME7 18463 | Subtotal
Aar 2112 10754 22712 PMow 1379 14586 2008 Total 4442  BE37 30810 Total
May 189.1 12749 24102 Dec 1581 253 40.0
Jun 2025 13933 28218
Jul 23589 11963 28218
Subtotal 2142 57084 122269 | Subtotal 1559 23436 36531
Tatal 2142 B4760 13871.0 Total 1558 43689 6810.0
1997 Jan 1758 413 726 Aug 2067 4252 G790
Feh 2147 621 1333 Sep 2024 3476 7036
Agr 135.0 514 B9.4 Oct 2200 2519 5881
May 1414 3736 5282 Mow 1925 1039 2000
Jun 167.7 5386 903.2 Dec 1769 429 759
Jul 2092 8802 12137
Subtotal 1773 168472 28204 | Subtotal 2064 11715 24176
Total 177.3 18478 34533 Total 206.4 14681 30296
19987 Fehb 2172 297 B4.5 Aug 2864 3184 8163
Mar 206.8 812 167.9 Sep 1845 5028 9275
Aar 2295 880 2020 Oct 1963 3612 7089
May 2614 2820 732 Mow 2046 1761 3603
Jun 3307 3537 1E7 Dec 2225 B44 1433
Jul WB53 4117 11747
Subtotal 2821 12463 35160 | Subtotal 2078 14229 29563
Total 2821 12657 3570.8 Total 2078 14447 30015
1959 |  Feb 35805 382 1339 Aug 2808 3642 9134
Mar 2894 1851 83857 Sep 2355 1371 3228
Aar 2830 3483 831.2 Oct 2856 2180 54896
May 2495 5941 14823 Mo 2862 2173 5868
Jun 2858 8993 17127 Dec 2306 989 2281
Jul 2804 5224 14B4E
Subtotal 2716 22874 B210.4 | Subtotal 2490 10325 25708
Total 2715 24009 B518.6 Total 2490 10837 26595.4
2000 Jan 2638 1080 2o Aug 2449 2387 5771
Feh 2805 2206 618.8 Sep 2390 2134 5102
tar 30683 3297 1009.8 Oct 2748 1787 4910
Agr 2807 4378 1220 Mow 2861 2984 VR4S
May 2318 4943 11468 Dec X758 788 2135
Jun 3043 3679 11198
Jul 2501 3064 766.4
Subtotal 2727 22618 B167.2 | Subtotal 2541 10060 25862
Total 727 22618 BIET.2 Total 2541 110581 28078




Table 2. Nominal catch for the whole year and some averages calculated from the Icelandic logbooks to show trends in CPUEs and
size of trawl. In calculations of CPUE the effort of twin trawls is multiplied by 1.9.

Year Nominal Catch Twin trawls Mean trawl size Unstandardized CPUE at size Mean trawl size Unstandardized CPUE at size
Tons % of catch No. of meshes CPUE 3000 trawl  No. of meshes CPUE 3000 trawl
January-July January-July  January-July January-Sept  January-Sept January-Sept.

1993 2243 43.4 3063 373 363 3102 356 344
1994 2300 54.4 2994 238 240 2951 216 219
1995 7623 38.2 2779 254 283 2733 228 251
1996 20681 42.9 2803 206 218 2813 198 211
1997 6483 53.4 2780 188 192 2921 198 203
1998 6572 74.8 3016 288 294 2974 264 266
1999 9217 70.6 3441 280 252 3402 276 243
2000 8978 81.4 3528 287 245 3528 282 240
2001 5301 63.0 3571 328 290 3518 325 289
2002 5741 73.6 3713 370 305 3713 363 294

2003 3081 85.0 4190 486 348
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Fig. 1. Thelength frequency distribution of northern shrimp at Flemish Cap by monthsin 2001.
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Fig. 2. Thelength frequency distribution of northern shrimp at Flemish Cap by months in 2002.
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Fig.3. Thelength frequency distribution of northern shrimp at Flemish Cap by monthsin 2003.



