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

Northwest Atlantic Fisheries Organization

Serial No. N7133 NAFO SCR Do0/ 059

NAFO/ICESPANDALUSASSESSMENT GRO CTOBER2020

The Fishery for Northern Shrimp ( Pandalus borealis) in Denmark Strait / off East Greenland
1978 72020.

by
Frank Rigét

Pinngortitaleriffik, Greenland Institute of Natural Resources
P.O. Box 570, D900 Nuuk, Greenland

Abstract

Northern shrimp (Pandalus borealisoccurs off East Greenlad from Cape Farewell to abouf0°Nin depths down
to about 800m. North of 65°N the stock spanghe adjacent Greenlandic and Icelandic economic zoneRrior to
2011 the stockwasassessed as a single population by evaluation of fishery dagpdent dataonly, since 2011data
from research survey was iluded in the assessmentData from an annual survey series has been available
during the period from 2008 to 2020; however,no survey were performed inthe period 2017 to 2019. The stock
is managed by catch quotain the Greenlandic zone. Therare no managenent related restrictions on thefishery
in the Icelandic zone The fishery in the Icelandic zone ceased in 2006.

A multinational fleet of large factory trawlers exploitedthe stock taking annual catchebetween 11500 tons and
14 000 tons from 1994 to 2003. From 2004 until 2016 annual catchesdecreasedand since 2016the catch rates
index hasbeenincreasingconsiderablyand in 2019the annual catch was.576 tons. Preliminary data indicating

increasing catche in 2020. However, therecent catch rate indexmight not be a reliable index for the biomass
because of thdow fishing effort in arestricted areain these years.

Introduction

Northern shrimp (Pandalus borealiy occurs of East Greenlad in ICES Divieons XIVb and VaThe stock is
distributed from Cap Farewell, up thraigh the DenmarkStrait to about 70N in depths down to around 800
meters. Most shrimp biomassconcentrations occur from 156600 m. There is no evidence oflistinct sub-
populations and the stock is assessed as a single pdation.

The exploitation of tis sock began in the late 1970's initiated by Icelandic trawlers. It soon became a
multinational fishery with annual catches increasing rapidlyto more than 15000 tonsthen catches flictuated
around 12000 tonsuntil 2003 (Table 1, Fig. 2A) Since 2004catcheshave been decreasingnd wasl 600tonsin
2019 and 3 000 tons until 1July2020. The fishery was originally conducted north of 65N on both sides of the
territorial midlin e between Greenland and IcelandHowever, in 1993 a fishery was also iniited in various
smaller areassouth of65°N extending south to the Cap Farewebut since 2013no or very little fishing has been
taken placesouth of 65N. At anytime, accesgo fishing grounds depends on ice conitions.

Greenland EU, the Faroe Isladsand Norwayfleets have since 2014articipated in the fishery in the Greenlandic
zone.Vessels taking part in the fishery are large facty trawlers in the range of 10004000 GRTThe fishery is

Northwest Atlantic FisheriesOrganization www.nafo.int



managed by a TotaRhllowable Catch (TAC) in the Greenland EEZ. Icelandic vessels operate exclusively in the
Icelandic EEZ and the fishery is unrestricted by management initiative&nnual catchesn the Greenlandic zone
from 1999 to 2005 accouned for 70-99 % of the totalcatches.Nofishery has since 2006 kenconductedin the
Icelandic zone.

This paper presents and analyses data from the shrimp fishery offakt Greenland to provide a basis for the
assessment of the shrimp stock in tis area; i.e. time series of catch, $hing effort, geographical distribution and
CPUBbased biomass indices and indices dfarvest rate.

Materials and methods

Raw data

Logbooksfrom Greenland, Icelad, Faroe Islands and Elsince 1980 andfrom Norway since 2000 supplied data
on catch and efért (hours fished) on ahaul by haul basis.From 1998 approximately 40% of all hauls were
performed with double trawl and since 2004 more than 60%f all hauls were performed with doubletrawl. The
2020 assessmentncluded both single (12% of the effort) and double trawl (78% of the effort) in the standardized
catch rates calculéions. In 2020 one vesselused triple trawl (9% of the total effort), however, nosignificant
differencein catch rate(ANOVA, followed by Tukeg post hoctest, p > 5%)was seen betweendouble and triple
trawl. Therefore, it was decidedin this year®assessment to treat triple trawl as double travl in the estimation of
standardised CPUE indiceand considering this first year with triple trawl asa Qearningdyear. The catchesn the
Greenland EEZ were correctetbr @verpackingd A A AT @vingdl (2003D.1

Catches and corresponding effort were compilelly year, month, and areas north and south of65°N. CPUEwvas
calculated and applied to the totalcatch of the year toestimate the total annual effort. The geographical
distribution of the fishery is shown by plotting the catch and effortby statistical units of 7.5 latitude and 15'
longitude (Fig. 4a, b).

Catch rate indices

Three standardised CPUlndices were construded: one for each of the areas north and soutbf 65°N and a

combined index series representing the total area. The indices were based on logliadata from Greenlandic,

FaeroeseEU,and Norwegian vessels, operating exclusively in th@reenlandic zone ad from the Icelandic fleet

fishing exclusively inthe Icelandic zone(north of 65°N). Until 2005 Norwegian fishery data was considered to
have toosparse information onthe different areasfished and data was therefore not includéin the standardized

catch rates calculations.In 2006 Norwegian fishery cata was included inthe catch rates calculations after a
positive evaluation of new logbook data from the Greenland Fishery and Licese Control (GFLK) where

Norwegian fishery data has ben recorded instandard format since 2000.

For the indices of the nothern areas and the total areas involves a two-step process. In the first step
multiplicative General Linear Modelling (GLM) were used to standardise the CPUE data from tBeeenlandic
zones separately. There is no area overlap between the vessels fishiimgthe two zones4 EA OAE 00O
performed following the method describedin Hvingel et al. (2000). The multiplicative modelsincluded the
following variables: (1) individual vessd fishing power, (2) seasonal availability of shrimp, (3) spatial avi&ability

of shrimp, (4) annual mean CPUE and (5) single and double trawl. Inpd&ita were meanCPUE by vessel, area,
month, trawl type and year. The calculations were done using ti#&ASstatistical software (Anon., 1988). The main
effects model was repreented in logarithmic form:

IN(CPURnikni )=In(u)+In(A )+IN($ )+IN(W )+HIn(@+IN(Yi )+emikni

here CPUExni is the mean CPUE for vessk|fishing in area m in month jand trawl type h during yeari (k =1,...,n;
i E ph8hARLZ%E=ES hpth@sGudrajl mean In(CPUE Anis effect of the nth area;Sis the effect of
the jth month; Vkis the effect ofthe kih vessel,Gris the effect of trawl type Yiis the effect of the t year; emji is the
error term assumed to be normally dstributed N(0,@2/n) ,where n is the number of observtons in the cell. A two
levels trawl effect was introduced to account for the effecof twin trawling. The number of haulswas used as
weighting factor. The standardised CPUE indices are the antilaj the year coeficient.

Northwest Atlantic FisheriesOrganization www.nafo.int

OOADO



For the modd pertaining to the Greenlandic zon&3 vesselswere includedin the analysis The year*area cross
effectwas calculated to give separate indicefor the northern and southern areas.

In the Icelandic zone 126 different¢elandic vessés had been registered in the area from 1987 to 2005. Almost no
fishery hasbeen conducted in 2005 (21 tons) and therdias been no or very little fishery since 2006 The 61
vessels gualifying for the index were collapsed into 18 groups consting of 1-8 vessels of equal fishing power. The
month effect was reduced to 6 levels. Norea effect was included. A two levaltrawl effect was introduced to
account for the effet of twin trawlin g.

Results and diagnostically output from theSLM run showthat data from the Icelandic zondn 2005 was unsuitable
to further analyses and therefoe not included.This analysis has not been repeatesince 2006(Siegstad and Hvingel
2006).

The index ofthe area south of 6Bl o )
From this first step ofcalculations, the biomassindex for the areas southof 65 A AT A AE
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The combined index of the arearth of 65N

In the second calculation step the biomass index for the areasrth of 65°N was derived by combining the year
coefficients of thelcelandiczone modeland the year effects for the northerrareas in the Greenlandic zone model
i ESA8 -fdadorOFWBA MBI 00 A ££R ANbhte CadoAMarkod Ohkih MAM@B)sampling process
was used to construct distributions of likelihoods of possike values of the combined index. This was done ki
the R using the rjags libraryprogramming framework in R(version 3.6.1, R Core Team, 209). The individual
CPUE series fothe pth fleet, mgi, was assumed to reflect an overall biomass serie¥, anda constant fleet
coefficient, vp, so that:

My = VY, expE,)

Theerror, epi, wereassumeddistributed wit h mean zero and variancespi2. The error term was assumed thady;,
have varianes inversely proportional to the area of fishing groundgy, coveredby fleetp. The factorap, was taken
to be the area of ea bottom between 156600 m. Hence spi2 was calcdated by:

2

oV

2 _ pi
55 =

&

Where cwi is the annual fleet specific coefficient of variation si.calcuated in the G.M-run. The area weighting
factors, ap, for the Greenlandic area north of 65 and the Icelandic zone wereestimated to be 09 and 0.1,
respectively.

Thecomhned index of the total area

In a similar second calculation step a single aabined index of thedevelopment of the population biomass in the
whole area was derived by aggregating the overall year codfients from the Greenlandic zone moddlppendix
2) and the year coefficients from the Icelandic zone modéSiegstad and Hvinge2006). This was alsalone by the
method described above using an @aweighting factor of 0.875 for the Greenlandic zone datnd thus 0.125 for
the Icelandic zone data.

Harvestrate indices
Indices of harvest rate were calculated by dividing total anndacatchof the area ly the respective standardised
CPUE indices.

Results and Discussion

Geographical distribution of the fshery
The fishery was originally conducted northof 65°N in the Dohrnbank-Strede bank area on both sides of the

territorial midline between Greenland ad Iceland and on the Bpes of Storfjord Deepln 1993, a fishery was also
initiated south of 65°Nin various smaller areas extenling south to the Cap Faewell. Since 2A.3,no or very little
fishery has been conductedouth of 65°N (Table 2, Fig. 1)
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Cach

As the fishery developed, catches increasedpidly to more than 15000 tons in1987-88 but declinedthereafter
to about 9000 tons in 1992-93 (Fig. 1A, Table 1 and 2).Following the area expansion of the fishergouth of 65N
in 1993 catches increasel again reachingl1 900 tons in 1994. From 1994 to 2003 catches fluctuatedetween 11
500 and 14000 tons (Fig. 1A). In 2004 the catches started decresing, from 10 000 tonsin 2004 to 49 tons in
2016. The catches have since then increaddo 1574 tons in 2019. In 2020 catches havefurther increase and
were 2 966 tons until July.

In the northern area the amourt caudght declined by abou 85% from 1988 to 2001, i.e from 15 000 tons to 2200
tons (Fig. 1A, Table 3. Caches more than doubledin the period 2002-2004 (Table 2, kg. 1A), but havebeen
decreasingsincethen except for an increasen the recent two years

Catches in the ®uthern area increased from 000 tons in 1993 the first year of fishery in this area) to about11
700 tons in 2001 (Fig. 1A). Since then catches in the area stiuof 65°N has been decreasingNo or very little
fishing has been onducted inthe southern areasince 2012.

Fishing effort

The high increase in catches during the first tefyear period was mainly driven by increased fshing effort and
peaked in 1989wit h nearly 120 000 hours(Fig. 1B, Table 2)Since then the total effot gradually decreased and
1140 hours in 2018. In 2020, the effort has increased and mtil 1 July to 3138 hours.

The historic development of fishing effort spent in the northern areafollowsthe one described for the total area
closelyz except for 2001,where a lot of effort shifted to the south.

In the southern areas, effort increased from about 1@00 hours in 1993 to 25000 hours in 1997. In 1999 t
reached a low of7 500 hours but increased again to 2M00 hours in 2001. Since theneffort in the southern area
has been decliningFig. 1B, Table 2)

Catchrate

Catch rates fotal area) decreased from298 kg/hr to 109 kg/hr in the period 1981-1989 follow by increasing
trend until 2009. From 2010 to 2015catch rateshave continuously been decliningo the lowest vdue of 117
kg/hr in the latest 2 decadeqFig. 1C, Table 2). Since 2016, the catch rates increasedonsiderably and
preliminary 2020 data,until 1 July, indicating catchrate at 945 kg/hour (Fig. 1C)

Catch rates in the northern area fobbw the same trend as the werall figure (Fig.1C) except for the peiod 1993 to
2009 when catch rate in the southern ara were considerally higher than in the northern area

In the southern area catch ratesincreased considerably in the period 1993 to 1999 followed by a gaeral
decrease to 20@. The high catd rates observed in the years 2010 to 204 are basedon relatively few hauls.

Standardised cdch rate indices
The CPUEs for tasouthern areain 2011 andfrom 2013 to 2019 were omitted from the GLMs becaise ofno hauls
or very low number of hauls(below 10) conducted.

Results of the two multipicative modelsto standardise catch rdes showed thatall main effectsand interaction
between YEAR and AREwere highly significant (p<0.001). TheR-squared ofthe modelsfor Greenland and
Iceland were 67% and 78%, respectively (see appendix 1 for the Greenlath model).

The combinedCPUENdexfor the total area (Fig. 2 Table 3 indicated that the stockmore than halved during the
period 1987-1993. Snce thenit has beenimproved and the mean index valuesmncreased until the end of the
1990s andstabilized a a level one third above that 0fL987. In the subsequentyears,the biomass hdex was

fluctuating without a trend until 2009, where the indexmore than doubled compared to 1987From 2010, the

index decreasedto alow level in 2014 not seen since the begimng of 1990s. In recent years,he index has
increased considerably. Howeveiin these yearsthe fishing effort has keen relatively smal and carried out in a
relatively small area.
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The CPUE index series of theorthern areas (Fig. 2 Table 3 is rather similar to that for the total area, except that
during the period when the fishing area expand south of 68l the CPUE index was at a lower leveThe recent
years catch rates similarly to index for the total area has been obtainedby a relative low fishing effort in a
relatively small area

The CPWEindex series of the southern area (Fig, Table 3 increased until 1999 and tas since then fluctiated
without a trend. No index for the southernarea was calculated in 2011and from 2013 to 2019.

Indices of harvest rate

The standardised dforti.e.the index of harvest rate have showna decreasing trend sincethe mid-1990sfor the
total area (Table 3, Fig. 3 reaching its lowest leveldrom 2016 to 2019. The separate indies for the Northern and
Southern areas are also showmm Fig. 3and they follow the trend seen for the total areaNo standardised effort
for the southern areawas calculated for2011 and 2013 to 20.

Conclusions

Total catchesfluctuated around 12000 tons from 1994 to 2003 (Table 1Fig. 1A), catchesthen decreasecdto 49
tons in 2016. Since then catches have increase and the 202éatchesuntil July were 2 966 tons.

The combined CPUE index for thiotal area (Fig. 2, Table 3) indicated that theatch ratemore than halved during
the period 1987-1993.1n the succeedimgyears, thecatch rateincreaseduntil the end of the 1990sstabilized at a
level one third above that of 1987& O1T I  OE A  thédOPBEndexitiabEeh fuctuating without aleartrend
until 2009, where the indexmore than doubled compared td987. Nevertheless the combined indexonce more
decreased to the lowest level observed in 2014n the lastfive years, the index has increased caiderably.
However, the recentyearsindex valueshavebeenbased on historicallow fishing effort in a relativelimited area.

Sincethe mid-1990s exploitation rate index (standardized effot) has decreasedbeing at historical low levelin
the last five years.
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Table 1. Catch (tons) of shrimp by he fishery in Denmark Stait/off East Greenlandfrom 1978 to July2020. Values for the fishey in the Greenland EEZ by EU
Faeroe Islands, France, Gretand, and Norway are corrected according to Hvingel B03.

r
1995

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1996
North of 65°N

EU (DK,EST,LTU) 0 878 727 926 255 554 442 626 703 554 454 476 450 199 138 250 302 26
Faroe Islands 0 5206 892 922 554 836 843 910 754 847 738 1029 1265 1355 689 462 931 995
France 0 63 442 518 364 626 803 976 1305 616 472 62 148 0 0 0 0 0
Greenland 0 250 1256 1395 1835 2815 3248 7232 8396 9304 7408 7580 5283 2496 1771 1326 2390 359
Iceland 759 125 0 43 742 1794 1150 1330 1431 1326 281 465 1750 2553 1514 1151 566
Norway ; 3079 2522 2372 2161 2662 2566 2535 2586 2561 2601 3052 3146 3102 1831 2180 2402 1544
Total 10325 5964 6133 5212 8235 9696 13428 15073 15313 12999 12480 10757 8901 6982 5731 7176 3490
South of 65°N

Denmark (EU) - - - - - - - - - - - - - 60 613 731 1167
Faroe Island - - - - - - - - - - - - - 280 974 295 402
Greenland - - - - - - - - - - - - - 1141 3603 2667 5295
Norway : ; : : ; ; : ; : : : ; . 424 1011 720 1590
Total - } } } } } } - } } - } . 1904 6201 4412 8453
Total area

EU (DK,EST,LTU) 0 878 727 926 255 554 442 626 703 554 454 476 450 199 198 863 1033 1193
Faroe Islands 0 5206 892 922 554 836 843 910 754 847 738 1029 1265 1355 968 1436 1225 1397
France 0 63 442 518 364 626 803 976 1305 616 472 62 148 0 0 0 0 0
Greenland 0 250 1256 1395 1835 2815 3248 7232 8396 9304 7408 7580 5283 2496 2912 4929 5057 5655
Iceland 759 125 0 43 742 1794 1150 1330 1431 1326 281 465 1750 2553 1514 1151 566
Norway ; 3079 2522 2372 2161 2662 2566 2535 2586 2561 2601 3052 3146 3102 2255 3190 3122 3133
Total 10325 5964 6133 5212 8235 9696 13428 15073 15313 12999 12480 10757 8901 8886 11932 11588 11944
Total all areas 10325 5964 6133 5212 8235 9696 13428 15073 15313 12999 12480 10757 8901 8886 11932 11588 11944
Advised TAC ; - 4200 4200 4200 5000 ; ; -"100003 100003 100003 8000 5000 5000 5000 5000
Effective TAC . 8000 4500 5725 5245 6090 75255 75255 87255 90255 14100 14500 13000 9563 9563 9563 9563

For Greenland zone only; no restrictions in Iceland zone
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Table 1 (continued) . Catch (tons) of shrmp by the fishery in Denmak Strait/off East Greenlandfrom 1978 to July2020. Values for thefishery in the Greenland
EEZ by EUFaeroe Islands, FranceGreenlandand Norway are corrected according tddvingel 2003.
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

North of 65°N

EU (DK,EST,LTU) 85 401 793 459 72 816 861 482 304 618 421 389 892 1345 927 1411 15833 434
Faroe Islands 635 1268 867 956 214 1029 1062 894 615 342 319 612 1325 781 0 0 0 0
France 0 0 0 0 0 - - - - - - - - - - - - -
Greenland 105 646 614 115 650 638 695 578 454 223 802 14 844 426 183 481 170 175
Iceland 2856 1421 769 132 10 1231 703 411 29 0 0 0 0 0 0 0 0 0
Norway 797 1628 1783 2759 1291 1630 2861 2700 2613 2704 1771 1514 883 770 36 2 0 0
Total 4478 5364 4827 4420 2237 5344 6183 5065 4015 3887 3313 2529 3945 3323 1145 1893 1703 609
South of 65°N

Denmark (EU) 1657 1300 1095 1900 2473 2309 1827 1022 644 683 431 251 28 101 0 0 0 0
Faroe Island 656 138 453 340 2402 1013 303 255 176 227 169 14 28 0 0 0 0 0
Greenland 4701 3950 4966 5235 4943 4333 4194 3488 2737 316 638 0 447 178 53 215 3 0
Norway 2261 670 378 157 1855 1098 197 186 180 76 48 0 107 0 0 0 0 0
Total 9276 6057 6893 7632 11674 5985 6522 4951 3737 1302 1286 266 610 279 53 215 3 0
Total area

EU (DK,EST,LTU) 1742 1701 1888 2358 2545 2548 2688 1504 948 1301 852 640 920 1446 927 1411 15833 434
Faroe Islands 1292 1406 1321 1296 2616 1322 1365 1149 791 569 488 627 1354 782 0 0 0 0
France 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Greenland 4806 4595 5581 5349 5593 4484 4890 4066 3191 539 1440 14 1292 605 236 696 173 175
Iceland 2856 1421 769 132 10 1231 703 411 29 0 0 0 0 0 0 0 0 0
Norway 3059 2298 2160 2917 3147 1743 3059 2886 2793 2780 1819 1514 990 770 36 2 0 0
Total 13754 11422 11719 12053 13911 11329 12705 10016 7752 5189 4599 2794 4555 3602 1199 2109 1706 609
Total all areas 13754 11422 11719 12053 13911 11242 12637 9985 7752 5189 4599 2794 4555 3602 1199 2109 1706 609
Advised TAC 5000 5000 9600 9600 9600 9600 9600 12400 12400 12400 12400 12400 12400 12400 12400 12400 12400 2000
Effective TAC 9563 9563 10600 12600 10600 10600 10600 15043 12400 12400 12400 12400 12835 11835 12400 12400 12400 8300

'For Greenland zone only; no restrictions in Iceland zone
%Catch until July
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Table 1 (continued) .  Catch (tons) ofshrimp by the fishery in Denmark Strait/off East Greenland from 1978 to Jul®020. Values forthe fishery in the
Greenland EEZ by EU, Faeroe IslandsaRce,Greenland,and Norway are corrected acording to Hvingel 2003.
2015 2016 2017 2018 2019 20202

North of 65°N

EU (DK,BBT,LTU) 402 49 178 547 1009 1929
Faroe Islands 0 0 0 0 267 907
France - - - - - -
Greenland 174 0 383 0 298 0
Iceland 0 0 0 0 0 0
Norway 0 0 0 0 0 0
Total 576 49 561 547 1574 2836

South of 65°N

Denmark (EU) 0 0 0 0 2 1
Faroe Island 0 0 0 0 0 0
Greenbnd 0 0 0 0 0 1
Norway 0 0 0 0 0 0
Total 0 0 0 0 2 2
Total area

EU (DK,EST,LTU, GBR) 402 49 178 547 1011 1930
Faroe Islands 0 0 0 0 267 907
France 0 0 0 0 0 0
Greenland 174 0 383 0 298 1
Iceland 0 0 0 0 0 0
Norway 0 0 0 0 0 0
Total 576 49 561 547 1576 2839
Total all areas 576 49 561 547 1576 2839
Advised TAC 2000 2000 2000 2000 2000 2000
Effective TAG 6100 5300 5300 4300 3384 4750

1For Greenland zone only; no restrictions in Iceland zone
2Catch until July
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Table 2. Catch (tons), effort (hrs) and CatchPer-Unit-Effort (kg/hr ) by trawlers fishing in
Denmark Strait/ off East Geenland in areas northand south of 68N and total area

Area north Area south Total area
Year | Catch Effort CPUE| Catch Effort CPUE| Catch Effot CPUE
1980 |10325 37198 278 10325 37198 278
1981 | 5964 19986 298 5964 19986 298
1982 | 6133 23081 266 6133 23081 266
1983 | 5212 23855 219 5212 23855 219
1984 | 8235 34983 235 8235 34983 235
1985 | 9696 62911 154 9696 62911 154
1986 |13428 61863 217 13428 61863 217
1987 | 15073 79881 189 15073 79881 189
1988 | 15313 109455 140 15313 109455 140
1989 | 12999 119629 109 12999 119629 109
1990 | 12480 72736 172 12480 72736 172
1991 | 10757 78714 137 10757 78714 137
1992 | 8901 68349 130 8901 68349 130
1993 | 6982 52381 133| 1904 9335 204 | 8886 61003 146
1994 | 5731 31417 182| 6201 18371 33811932 49428 241
1995 7176 33953 211 | 4412 13157 335(11588 46927 247
1996 | 3490 27029 129| 8453 24589 344111944 51049 234
1997 | 4478 22175 202| 9276 25992 35713754 47519 289
1998 | 5364 20881 257| 6057 10498 57711422 31205 366
1999 | 4827 19388 249| 6893 7449 925|11719 25742 455
2000 | 4420 17474 253| 7632 10705 71312053 28096 429
2001 | 2237 9822 22811674 20435 57113911 29933 465
2002 | 5344 20052 267| 5985 8546 700|11329 22843 496
2003 | 6183 18053 342| 6522 9317 700| 12705 25295 502
2004 | 5065 15848 320| 4951 8972 552110016 27450 365
2005 | 4015 11249 357| 3737 8003 467| 7752 19255 403
2006 | 3887 10414 373| 1302 2436 534| 5189 12851 404
2007 | 3313 8976 369 | 1286 1974 651| 4599 10949 420
2008 | 2529 6106 414 266 585 454 2794 6691 418
2009 | 3945 6500 607 610 617 989 | 4555 7117 640
2010 | 3323 10286 323 280 263 1062| 3602 10550 341
2011 | 1145 3301 347 53 25 2136 1199 3326 360
2012 | 1893 6343 298 215 170 1267| 2109 6513 324
2013 | 1714 8162 210 3 75 45| 1717 8235 208
2014 622 4364 142 0 - - 622 4374 142
2015 576 4573 126 0 - - 576 4905 117
2016 49 327 150 0 - - 49 327 150
2017 561 1633 344 0 - - 561 1633 344
2018 547 1140 480 0 0 0 547 1140 480
2019 | 1574 1999 787 2 7 286 | 1576 2006 786
2020* | 2966 3138 945 0 0 100 | 2966 3147 943

*until July the 1
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Table 3. Means and standed errors (se) of standardised CPUE ad effort index values based on
logbook information from trawlers fishing in Denmark Strait/off East Greenland in areas
north and south of 6N and total area

Area north Area south Total

Std.CPUE Std. Effort Std.CPUE Std. Effort Sd.CPUE Std. Effort
Year mean se mean se mean se mean se mean se mean se
1987 1.00 - 1.00 - 1.00 - 1.00 -
1988 0.93 0.09 109 0.11 1.01 0.11 1.00 0.10
1989 0.66 0.06 1.30 0.13 0.69 0.07 1.24 0.13
1990 0.65 0.07 1.27 0.13 0.69 0.07 1.20 0.13
1991 0.56 0.06 1.28 0.13 0.59 0.06 1.21 0.13
1992 0.45 0.05 1.30 0.13 0.48 0.05 1.23 0.13
1993 0.37 0.04 1.26 0.13 1.00 - 1.00 - 0.45 0.05 1.30 0.14

1994 0.85 0.10 0.45 0.05 0.66 0.05 1.50 0.15 121 0.13 0.65 0.07
1995 0.71 0.08 0.67 0.07 0.57 0.05 1.28 0.12 0.97 0.11 0.79 0.09
1996 0.63 0.08 0.37 0.04 0.58 0.05 169 0.12 123 0.14 0.65 0.07
1997 0.85 0.12 0.35 0.05 0.89 0.08 192 0.14 150 0.17 0.61 0.07
1998 1.07 0.13 0.33 0.04 0.61 0.09 1.09 0.16 156 0.18 0.48 0.06
1999 0.97 0.13 0.33 0.04 0.52 0.08 0.94 0.10 1.84 0.23 0.42 0.05
2000 1.18 0.14 0.25 0.03 0.90 0.08 1.06 0.11 1.94 0.23 0.41 0.05
2001 1.03 0.15 0.14 0.02 0.77 0.08 2.14 0.10 1.94 0.23 0.48 0.06
2002 1.06 0.14 0.34 0.05 0.61 0.11 0.90 0.18 2.19 0.26 0.34 0.04
2003 1.01 0.2 0.41 0.05 0.63 0.11 1.17 0.08 1.67 0.20 0.50 0.06
2004 1.39 0.16 0.24 0.03 0.50 0.08 093 0.11 184 0.22 0.36 0.04
2005 137 0.17 0.19 0.02 0.47 0.08 055 0.11 212 0.27 0.24 0.03
2006 1.34 0.17 0.19 0.03 0.58 0.10 0.20 0.07 193 0.26 0.18 0.02
2007 1.29 0.17 0.17 0.02 0.31 0.16 0.18 0.03 1.77 0.24 0.17 0.02
2008 1.71 0.24 010 0.01 1.22 0.38 0.06 0.03 2.16 0.33 0.09 0.01
2009 2.44 0.33 0.11 0.01 0.72 0.09 0.07 0.02 2.96 0.43 0.10 0.01
2010 1.28 0.16 0.17 0.02 0.81 0.10 0.04 0.02 1.61 0.23 0.15 0.02

2011 1.37 025 0.06 0.01 - - - - 166 0.33 0.05 0.01
2012 1.07 0.16 0.12 0.02 - - - - 136 0.22 0.10 0.02
2013 0.67 0.10 0.17 0.02 - - - - 0.88 0.14 0.13 0.02
2014 0.54 0.10 0.08 0.01 - - - - 0.77 0.16 0.05 0.01
2015 0.46 0.08 0.08 0.01 - - - - 059 0.11 0.06 0.01
2016 0.66 0.31 0.005 0.002 - - - - 0.93 050 0.00 0.002
2017 1.17 0.27 0.032 0.007 - - - - 1.36 0.34 0.03 0.01
2018 1.93 0.49 0.019 0.005 - - - - - 2.42 0.68 0.01 0.004
2019 297 0.57 0.035 0.000 - - - - - 354 0.74 0.03 0.006
2020" 351 0.56 0.056 0.000 - - - - - 461 081 0.04 0.007
* Until July
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Figure 1.

Year

Catch (A), fishing effort (B) and catchper-unit-effort (C) by shrimp trawlers fishing in

Denmark Strait/off Eag Greenland. Series are given fahe areasnorth and south of 65°N
and overall.(Data for 2020 is part-yearsdata, until July).
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Figure 2. Standardized CatchPer-Unit-Effort indices of the shrimp fishery in Denmark Strait and
off EastGreenland inthe areas south of 68N, overall fisherynorth of 65°N (both in
Greenland and Iceland EEZ), and oxedl standardized CPUE for the stockEstimatesfor
2020 are based on data untilJuly). No index for the southern areshas beencalculated
since 2012 due to a low number of hauls (less than 10 eagear).
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Figure 3. Standadised effort indices of the shrimp fishery in Denmark Strait and off East
Greenlandin the areas north of 65N, south of 68N and overall(Estimatesfor 2020 are
based on data unti July).
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Figure 4a. Thematic mapping of diferent levels of catch in the shrimp fishery in Denmak Strait/off
East Greenland 203-2020 (2020 until July).
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Figure 4b. Thematic mapping d different levels of effort in the shrimp fishery in Demark Strait/off
East Greenland 20132020 (2020 until July).
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