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1. Description of the fishery.

The fishery for Greenland halibut in ICES Division XIVb is a directed fishery, nearly almost exclusively carried out by use of trawl besides a small longline and an insignificant gillnet fishery. Catches in Div. XIVb increased from less than 1000 t in the early 1990’ies to more than 8,000 t in 1997. Thereafter, catches lowered somewhat to about 5,500 t in 1999 and have since increased. Preliminary catch figures for 2003 amounts to 8,017 t, representing a 21% increase in catches from 2002 (Fig.4). TAC in 2002 was 14 500 t including by-catch. Since 1995 the contribution from longlines has decreased steadily from 40% to only 3 % of total catches in 2003. Longline fisheries are mostly directed towards other species such as Atlantic halibut.

Foreign fleets historically took the bulk of the catches; in recent years, however, Greenland (incl. fishery on Greenland quotas) have caught about 40-50% of the total annual catches, while Germany and  Norway took the remaining. Faroe Islands only took an insignificant part of the total catches (Table 2). In Table 1 is given catches by nation and subdivisions in Div. XIVb for 2003 based on information from 45% of the fishery. The remaining part is not allocated to subdivision. A map of the subdivisions is shown in Fig. 1.  Only Norway had a small longline fishery on 265 t.  In the trawl fishery EU, and Faroe Islands did not utilise their quotas completely (about 90%), while Greenland and Norway far from caught their quotas (57-72%). 

Since 1996, a southern fishing ground at approximately 62oN has gained increasing importance (Fig. 2).  The longline fishery is mainly carried out in the southern areas of East Greenland (Subdiv XIVb-6), while the trawl fishery takes place north of that (Table 3.). However, in 2001 the main part of trawl catches were taken in the southernmost fishing grounds (Subdiv. XIVb-6).

The fishery is conducted during al seasons with highest catches June to September  (Table 4). The seasonal distribution of the fishery differs between subdivisions in XIVb; catches in the northern subdivisions peak in summertime, while catches in most southerly areas peak in spring and autumn. The longline fishery is limited to June-September due to smaller vessels that are more perceptive to weather conditions. Trawl fishery is conducted during the entire year, but January. These patterns have been stable for many years.

In 2003, preliminary information suggest that the total fleet consists of 28 vessels, 6 longliners and 22 trawlers (Table 5). The fleet has been reduced since 1996, where 44 vessels operated (9 longliners, 33 trawlers and 2 unknown), and in 2002 was as low as 16 vessels only. 

2. Input data to assessment.
2.1 Sampling from the commercial fishery.
No samples are available.  There are severe difficulties in the logistics of sampling the remote fisheries in East Greenland waters. This is due to length of fishing trips and associated lack of opportunities to transfer personnel to/from fishing vessels. An arrangement made with Greenland observer authorities on length measurements of catches have failed to work.

2.2 Logbook information from the commercial fishery and spatial description of historic fisheries. 

From logbook information of 13 of the 28 vessels given in Table 5 in 2003, comprising 45% of the total catch of 8,017 tons, the distribution of the fishery is shown by CPUE (kg/hr) for each haul in XIVb in Fig. 1. The fishery is mainly limited between the two depth contours 500 m and 1000 m from 62oN, 41oW in southwest to 65o30’N, 30oW in north-east. In recent years, highest cpue’s are found to the south. 

The distribution of the fishery in the period 1991 to 2003 is shown in Fig.2. The coverage of total nominal catches is given in Table 6. Only the northwestern area have been fished nearly through the entire period, while the area between 64oN and 65oN seem to be regularly exploited in recent years. The fishery south of 63oN has been conducted since 1996 and in 2003 consists of only longline fishery.  The fishery in 2002 is allocated rather continuously along the continental shelf at depths of 500-1000 m from 30oW to 41oW. 

In order to calculate a standardised CPUE index, a GLM analysis (multiadditive model) was carried out using logbook information including only hauls where more than 100 kg G.halibut were caught. The model included year, month, fleet and area effects (see appendix 1). ICES Division XIVb was divided into three areas: a southern south of 63o30’N. North of this boundary two areas was defined: an eastern area east of 33oW, and a western area west of  33oW (Fig.1). The fleets were divided into categories by nation and tonnage. The tonnage classes seem to be rather uniform within each nation: smallest vessels are ‘small Japanese trawlers’ (j1) less than 1000 GRT, the Greenland vessels is about 1500 GRT, and no exact information is available for UK, FRG and Norwegian vessels, however, a qualified guess are about 2000 - 2500 GRT for these fleets. The output of the GLM is given in appendix 1 and in Fig. 3 is shown the development of the standardised CPUE during 1991 -2003. From 1992 to 1994 CPUE increases markedly where after it has remained relatively stable.  The increase in 1991-93 is an expected development in a new fishery; the catches increased from 1991 to 1993 from 875 tons to 2275 tons as seen in Fig.4. Calculated effort follows the trend in total catches (Table 6). CPUE for fleets separately show the similar trend with some variation, however, Norwegian trawlers decreases sharply from 1999 to 2001, but have since then increased again.. 
2.3 Research surveys

In June/July 2003 the Greenland research vessel ‘Pamiut’ conducted a random-stratified bottom-trawl survey in East Greenland. WD 1 (O.A.Jørgensen, this meeting) describes the survey in. Age readings are available from the survey.

3. Status of fishery/stock.

The fishery in East Greenland has since 1996 varied between 5,500 t and 8,500 t, in 2003 being second highest in the time series. Overall estimated CPUE’s have been stable since 1994, although CPUE trends vary considerably between fleets. Effort (hours) has lowered somewhat in the end of the 90’ies, but increased noticeably since then along with increasing catches. Present TAC (was not fully utilised.  From 1992 to 1994 fishing depth increased, but have since been about depths of 800-1000 m.  Thus, the stock/fishery presently seem stable in the area.
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Faroe Islands (fa) 1.366 -1.410 0.299 0.454 -0.326 0.000

UK (Englland, Wales and Scotland) (uk) -1.974 -2.265 -0.693 -0.683 -0.676 -1.285 0.000

Fed. Rep. Germany (frg) -1.010 -0.754 -0.247 0.044 0.077 0.344 0.545 0.521 0.386 0.353 0.228 0.374 0.000

Greenland (gr)  -0.785 -1.042 0.013 0.548 0.479 -0.465 0.179 0.112 -0.074 0.000

Norway (no) -1.173 -1.735 0.818 -0.230 -0.055 0.099 0.203 -0.601 -1.284 -0.177 0.000

Russia (rus) -0.845 -0.529 -0.056 0.016 0.000

All fleets 4.644 4.604 5.500 5.887 5.702 5.755 5.919 5.970 5.745 5.829 5.700 5.716 5.792

nos hauls 245 229 589 171 395 2,006 2,114 1,425 791 1,473 2,233 2,910 2,375

Logbook catch inf. as % 

of Nom. Catch

22 12 29 7 12 46 77 53 26 48 54 73 45

Total catches Div. XIVb

875 1,176 2,249 3,125 5,077 7,283 8,558 5,940 5,376 6,958 7,216 6,621 8,017

Est. total effort (hours)

188 255 409 531 890 1,266 1,446 995 936 1,194 1,266 1,158 1,384

Table 6. Standardized CPUE G.halibut ICES XIVb from GLM. CPUE relative to most recent year based on logbook information using a multiadditive model 

(logcpue=year+month+area+fleet+E). "All" trawlerfleet estimates are least squared means.
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136 3,369 536 0 3,552

7,593

136 3,370 959 0 3,552 8,017

Table 2. Nominal catches of Greenland halibut in ICES XIVb by gear in 2003. Provisional 

data from Greenland Fisheries License Office, GFLK.

Gear

longline

trawl

Total


[image: image7.emf]Subdivision Faroe Isl. Greenland Norway Russia Germany Spain EU Total

XIVb-1     0

XIVb-2       0

XIVb-3 25 13 61   99

XIVb-4 210 245 147   67   669

XIVb-5 118 1,088 142   118 623 2,089

XIVb-6 112 118   500 730

XIVb-7       0

unknown -217 1,912 491 0 2,244 4,430

Total 136 3,370 959 0 3,552 8,017

Table 1. Nominal catches (tonnes) of Greenland halibut in ICES Division XIVb (Greenland 

EEZ) in 2003. Provisional data from logbook information and GFLC (total figures))


Fig. 1. Distribution of 2003 fishery (CPUE) for Greenland halibut in Div. XIVb.
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Total

trawl 3 8 6 5 22

longline   6 6

Total 3 8 6 11 28

Table 5. Number of vessels by nation in the fishery for G.halibut in 

ICES XIVb in 2003.Provisional data.
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Total 751 3,985 3,281 8,017

 Table 3. Nominal catches of Greenland halibut in 

Subdivisions of Division XIVb by gear in 2003. Provisional 

data from logbook information and GFLC.
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Subdiv. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

XIVb-1 0 0 0 0 6 0 5 0 0 0 0 0 11

XIVb-2 0 0 0 0 0 0 0 0 0 0 0 0 0

XIVb-3 0 0 0 0 0 0 2 0 5 0 0 0 6

XIVb-4 0 0 85 24 67 42 91 33 241 12 67 0 662

XIVb-5 0 18 97 346 988 1,005 689 168 444 410 305 0 4,471

XIVb-6 0 0 75 21 25 589 624 249 386 224 459 205 2,856

XIVb-7 0 0 0 0 10 0 0 0 0 0 0 0 10

Total 0 18 257 390 1,096 1,637 1,411 450 1,076 647 831 205 8,017

longline 0 0 0 0 0 7 0 183 75 0 0 0 265

trawl 0 18 257 390 1,097 1,627 1,412 267 1,001 647 831 205 7,752

gillnet 0 0 0 0 0 0 0 0 0 0 0 0 0

 Table 4. Nominal catches of Greenland halibut in Subdivisions of Division XIVb by season and gear in 2003. Based on provisional data from logbook information 

and GFLC.


Fig. 3.  Plots of standardised cpue based on logbook information; only hauls where G.halibut were searched species and composed more than 100 kg are included in analysis. Upper: LS-means of  log(CPUE) all fleets, Lower: relative log(CPUE) per fleet. 95% confidence limits are indicated on all plots.
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Fig. 5. Mean fishing depth per year by fleet in the period 1991-01 based on logbook information from the Greenland halibut fishery in Div. XIVb.
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Fig. 4. Estimated total effort and total catches in the fishery for Greenland halibut in East Greenland ICES XIVb.Preliminary 2003 data from logbook reports.

Appendix 1.

                                  Greenland halibut ICES XIVb                                

The GLM Procedure

                                    Class Level Information

Class       Levels  Values

area             3  east south west

yr              13  1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

md              12  1 2 3 4 5 6 7 8 9 10 11 12

fleet            9  uk_trawlers fa_trawlers frg_trawlers gr_trawlers j1_trawlers j2_trawlers no_trawlers prt/esp_traw rus_trawlers

                                 Number of observations    451

NOTE: Due to missing values, only 448 observations can be used in this analysis.

                            Greenland halibut ICES XIVb all fleets                           Dependent Variable: logcpue

                                              Sum of

      Source                      DF         Squares     Mean Square    F Value    Pr > F

      Model                       33     105.7803202       3.2054642       7.68    <.0001

      Error                      414     172.7059722       0.4171642

      Corrected Total            447     278.4862924

                     R-Square     Coeff Var      Root MSE    logcpue Mean

                     0.379840      11.32091      0.645882        5.705218

      Source                      DF       Type I SS     Mean Square    F Value    Pr > F

      yr                          12     64.22741942      5.35228495      12.83    <.0001

      area                         2     10.58145131      5.29072565      12.68    <.0001

      md                          11     12.94581597      1.17689236       2.82    0.0014

      fleet                        8     18.02563347      2.25320418       5.40    <.0001

      Source                      DF     Type III SS     Mean Square    F Value    Pr > F

      yr                          12     56.47744718      4.70645393      11.28    <.0001

      area                         2      6.90790708      3.45395354       8.28    0.0003

      md                          11     14.34768814      1.30433529       3.13    0.0005

      fleet                        8     18.02563347      2.25320418       5.40    <.0001

                                                        Standard

       Parameter                      Estimate             Error    t Value    Pr > |t|

       Intercept                   5.583958773 B      0.24292976      22.99      <.0001

       yr        1991             -1.148414896 B      0.16226098      -7.08      <.0001

       yr        1992             -1.188326906 B      0.16649754      -7.14      <.0001

       yr        1993             -0.292013003 B      0.20732741      -1.41      0.1597

       yr        1994              0.094799197 B      0.24166925       0.39      0.6951

       yr        1995             -0.090555057 B      0.22682195      -0.40      0.6899

       yr        1996             -0.037823419 B      0.14376590      -0.26      0.7926

       yr        1997              0.126564622 B      0.13872152       0.91      0.3621

       yr        1998              0.177149557 B      0.14868900       1.19      0.2342

       yr        1999             -0.047393360 B      0.16531077      -0.29      0.7745

       yr        2000              0.036268318 B      0.14846446       0.24      0.8071

       yr        2001             -0.092246260 B      0.12850746      -0.72      0.4733

       yr        2002             -0.076292845 B      0.11550697      -0.66      0.5093

       yr        2003              0.000000000 B       .                .         .

       area      east              0.013970683 B      0.07729731       0.18      0.8567

       area      south             0.301357793 B      0.08371742       3.60      0.0004

       area      west              0.000000000 B       .                .         .

                                                        Standard

       Parameter                      Estimate             Error    t Value    Pr > |t|

       md        1                -0.121358231 B      0.25187029      -0.48      0.6302

       md        2                -0.523306627 B      0.23207256      -2.25      0.0247

       md        3                 0.109173105 B      0.19739243       0.55      0.5805

       md        4                 0.268201100 B      0.18397165       1.46      0.1456

       md        5                 0.317749885 B      0.18840828       1.69      0.0925

       md        6                 0.320568946 B      0.17783066       1.80      0.0722

       md        7                 0.368217256 B      0.17146447       2.15      0.0323

       md        8                 0.153571186 B      0.17251744       0.89      0.3739

       md        9                 0.175409104 B      0.17127468       1.02      0.3064

       md        10               -0.048503568 B      0.17397230      -0.28      0.7805

       md        11                0.133984053 B      0.17889148       0.75      0.4543

       md        12                0.000000000 B       .                .         .

       fleet     uk_trawlers      -0.037809811 B      0.21632701      -0.17      0.8613

       fleet     fa_trawlers      -0.642448108 B      0.20606088      -3.12      0.0019

       fleet     frg_trawlers      0.062952297 B      0.17326119       0.36      0.7165

       fleet     gr_trawlers       0.181677431 B      0.17523650       1.04      0.3005

       fleet     j1_trawlers      -0.268493308 B      0.52260744      -0.51      0.6077

       fleet     j2_trawlers       0.692622248 B      0.35496961       1.95      0.0517

       fleet     no_trawlers      -0.046181347 B      0.18014578      -0.26      0.7978

       fleet     prt/esp_traw      0.122862998 B      0.26690639       0.46      0.6455

       fleet     rus_trawlers      0.000000000 B       .                .         .

NOTE: The X'X matrix has been found to be singular, and a generalized inverse was used to

      solve the normal equations.  Terms whose estimates are followed by the letter 'B' are

      not uniquely estimable.

                                       The GLM Procedure

                                      Least Squares Means

                                    logcpue        Standard

                       yr            LSMEAN           Error    Pr > |t|

                       1991      4.64403804      0.14616056      <.0001

                       1992      4.60412603      0.15363752      <.0001

                       1993      5.50043994      0.16922807      <.0001

                       1994      5.88725214      0.23916627      <.0001

                       1995      5.70189788      0.21671044      <.0001

                       1996      5.75462952      0.13351325      <.0001

                       1997      5.91901756      0.12811313      <.0001

                       1998      5.96960250      0.14049050      <.0001

                       1999      5.74505958      0.15842329      <.0001

                       2000      5.82872126      0.14301026      <.0001

                       2001      5.70020668      0.12046903      <.0001

                       2002      5.71616009      0.11135021      <.0001

                       2003      5.79245294      0.11538152      <.0001














































Fig. 2. Distribution of the Greenland halibut fishery (effort) 1991-2003 in Division XIVb based on logbook information.























