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Inshore cod at West Greenland
Spawning cod is documented for several fjords and costal areas between 64 and 67°N in West Greenland (Hansen 1949, Smidt 1979, Buch et al., 1994)(Fig. 1). The inshore cod populations are believed to be relatively stationary, as most (82-86%) of the cod recaptured were found in the same area as they were tagged (Hovgård and Christensen 1990).  Some interaction between the offshore and inshore cod stocks exist though as the strong 1984- and, to some part, also 1985 year-class were registered in the inshore gillnet survey as well as in the inshore landings. These strong year-classes are believed to be Icelandic cod spawned off Southwest Iceland, and the larvae were carried by the Irminger current to South and West Greenland where they likely contributed to the local fjord populations (Wieland and Hovgaard 2002).

Trends in Catch (West Greenland inshore component)

The Greenland commercial cod fishery started locally in West Greenland in 1911 at some localities where cod seemed to occur regularly during summer and autumn. It took 15 years to reach the level of 1000t (Hansen 1949). In 1924 an offshore fishery started and until 1974 the inshore catches have been of limited importance accounting for only 5-15% of the total fishery in West Greenland waters. Annual catches above 20000t have been taken inshore during the period 1955-1969 and in 1980 and 1989 catches of approximately 40000t were landed (Horsted 2000). Due to very low offshore catches, the importance of inshore landings has increased accounting for between 48-90% of the total landings in the period 1993 –2003. In the same period inshore landings have fluctuated between 500-4000t, which might have been supported by moderate year classes entering from the offshore areas.

A historic low was reached in 1998 with a total inshore catch at 326t, the lowest catch registered since 1918. Since 1998, slight improvements have been registered with catches increasing to approximately 4000t in 2002. Preliminary catch statistics for 2003 are at 2000t were NAFO division 1B are accounting for approximately 40% of the total inshore landings (Tab. 1).

Pound nets are used to take about 50% of the inshore catch, handline, longline and set gillnets are accounting for 30%. Peak fishing time is June and July where more than 50% of the catches are taken (Fig. 2).

Inshore cod survey

A survey using gangs of gill nets with different mesh-sizes (16.5, 18, 24, 28 and 33mm) has been developed and used since 1985. The objective of the survey is to assess the abundance and distribution of pre recruit cod in inshore areas of West Greenland. The survey has been focusing on three inshore areas: Sisimiut (NAFO Div. 1B), Nuuk (Div. 1D) and occasionally Qaqortoq  (Div.1F) (Tab. 2, Fig. 3). The Qaqortoq area, for which no self-sustained population is known, has been included for providing indications for transport from Southeast Greenland and Iceland.

Analysis of the selectivity of the gill‑nets has shown that the main target group is age group 2 and 3 (Hovgaard, 1992) whereas only larger individuals of age 1 cod are adequately selected. The direction of the net setting is predominantly parallel to the coast in order to keep depth constant. Further it is aimed to divide the survey effort evenly between the depth zones of 0‑5m, 5‑10m, 10‑15m and 15‑20m.

The 1984 year-class is the only year-class, which reveals strong in all of the three survey areas based on the number of age 2 cod caught in 100 hours net setting (Fig. 4).   

In the Sisimiut area (NAFO 1B) year-class 1985 is also considered a strong year-class. Three year-classes are considered moderate, 1987, 1988 - and 1993, followed by three successive weak year-classes. Technical problems caused that no survey was conducted in 1B from 1999 to 2001. An increase in 2-year recruits was observed in 2002, reaching the levels from 1986-87 revealing a strong 2000 year-class in this division (Tab. 3).

In division 1D intermediate strength of year-class emerged in 1983, 1987 and 1990: Thereafter, very poor recruitment index has been recorded. The recruitment index for 2003 is only 6 % of the level in 1986. 

The survey results from 2000 indicate an increased index for NAFO division 1F, which contrast a line of years with almost no cod abundance in this area. Division 1F has not been covered since then. 

 The overall survey results for 2003 indicate a decrease of the recruitment index in division 1B compared to the relative large value from last year and slightly below average (1985-2003). The recruitment index for division 1D is still at a very low level.

Comparison of year class strength at age 2, one year and at age 3 the following year (Fig. 5) reveals low or even negative mortalities in many cases including e.g. the 1984 year class in the Sisimiut area. This may indicate that the survey is more efficient for age 3 than for age 2 (Wieland and Storr-Paulsen 2003). On the other hand, relatively high abundance indices for age 3 may also be, at least to some extent, due to immigration from the offshore area. The immigration might be most pronounced in years with good recruitment offshore and a relative northerly distribution of the 2-group as it has been observed for the 1984 year-class (Storr-Paulsen et al. 2003). However, an analysis providing evidence for a general link between the inshore and the offshore population is lacking.
Offshore cod in West and East Greenland

Spawning has occurred at large spawning grounds approximately between 62º00’N and 66º00’N in East Greenland waters and at the banks south of 64º00’N in West Greenland. The East Greenland cod is closely linked to the Icelandic cod as fish tagged at East Greenland have often been recaptured in Iceland waters, but rarely at West Greenland.  Even though the East Greenland stock has had a large influence on the stocks in West Greenland, as eggs and larvae have been transported to South and West Greenland. Cod marked in West Greenland offshore water showed a high migration pattern, as 40% of recaptures were reported from an adjacent bank or another NAFO Division than the location of release. It is believed to be a strong connection between the offshore stock components in East and West Greenland waters.
Trends in Catch (West and East Greenland offshore component)

In 1924 the offshore fishery at West Greenland took off and until 1929 the landings increased from 200t to 22 000t and exceeded the level of 120 000t in 1931.  The next 10 years landings were fluctuating in the range of 60 000 –130 000t (Horsted 2000). During World War II catches decreased by 1/3 as only Greenland and Portugal participated in the fishery. Less is known about cod fisheries at East Greenland waters, but since 1954 landing statistics have been available. In the next 15 years the East Greenland landings were only contributing between 2-10 % of the total offshore landings (Fig. 6). During a period from the mid 1950’ties to 1960 the total annual landings taken offshore averaged about 270 000 t. In 1962 the offshore catches culminated with landings of 440 000t. After this historic high, landings decreased sharply by 90% to 46 000 t in 1974 and even further down in 1977. The level of 40 000 t was only exceeded during the periods 1982–83 and 1988–1990. A large changes in effort started in 1970, which increased during exploitation of the strong year classes born in 1973 and 1984. The offshore fishery was closed in 1986 and for the first 10 months in 1987. During 1989–91, the total landings decreased from 125 000 t by more than 65% to 41 000 t, in West Greenland waters the landings decreased 97% in these three years. Since 1992 no directed cod fishery has taken place offshore at West Greenland, while high quota have been available. In 2003 a total offshore catch amounted to 207 t all caught in East Greenland. From these 207t less than 1% was reported as by-catch in other fisheries. No reports on discards have been available.

Logbook information from commercial catches has been available from 1990-2003 from the offshore fishery in East Greenland. High catches were landed in the early 1990s reaching close to 35000t. Since 1994 landings have fluctuated at low levels between 100- 500t. A weighted mean on the CPUE and a GLM model on the CPUE were estimated in the time period to analyse any trends in the landings. It indicates quit clear that landings decreased dramatically in the early 1990s (Fig. 8). The weighted mean shows a small increase in 1997, but this is probably doe to increased fishing power, as the GLM model does not find this increase. Both the GLM model and the weighted mean show a small increase in CPUE in 2003. The result of the model should be interpreted carefully as it has 1260 factors and only 221 observations saying that only 17% of the cells were accounted for.

 Miscellaneous gears, mainly long lines and gill nets, contributed 30–40% until 1977 but have disappeared since then (Horsted 2000). At the moment otter trawl board catches (OTB) are the only operating fishing gear and have been the most important throughout the time series for offshore fisheries.

Commercial sampling data are not available from West and East Greenland offshore waters to assess catch-, weight -, and maturity at-age.
Results of the Greenland Bottom Trawl Survey for shrimp and fish off West Greenland

Since 1988, the Greenland Institute of Natural Resources has conducted an annual stratified random trawl survey at West Greenland. The main purpose of the survey is to evaluate the biomass and abundance of the Northern shrimp (Pandalus borealis), but since 1992 data on fish species have been recorded systematically. The survey covers the offshore areas at West Greenland between 59º15’N and 72º30’N and the inshore area of Disko Bay from the 3 mile limit down to the 600m. The survey area is divided into NAFO divisions and further subdivided into four depth strata (101-150, 151-200, 201-400 and 401-600 m) on the basis of depth contour lines (Tab. 4). 

The survey is conducted with a 722 GRT trawler, equipped with a 3000/20-mesh Skjervøy bobbin trawl with a twin cod end. Stratified abundance and biomass estimates are calculated from catch-per-tow data using the strata areas as weighting factors. The catchability coefficient is set at 1.0, implying that estimates are merely indices of abundance and biomass. Cod smaller than approximately 20 cm are caught insufficiently do to trawl selectivity. 

The survey has changed slightly throughout the years. The main changes have been; 1) A reduction in tow duration from 60 min to 30 and 15 min for stations deeper than 150 m since 1998 (Stations shallower than 150 m and in Disko Bay were always trawled for 30 min; 2) Sine 1999 about half of the stations were fixed from year to year, while the rest were selected randomly as earlier; and 3) stations were chosen using a minimum distance between stations (buffer zone); 4) Since 1991 the survey has also covered the inshore area of division 1A  (Disko Bay and Vaigat, stratum 1AX); 5) In 2002 and 2003 the stratification of the survey area changed due to reanalysed depth information, with more detailed information on the isobaths in the area north from 69°30’N and the Julianehåb Bay (Wieland and Kanneworff 2004). Numbers of stations have been fluctuating between 78 and 278 per year, and the total number of valid hauls in 2003 was 197 (Tab. 5, Fig. 7).

Tab. 6 and 7 list biomass and abundance indices of cod by year and division. The biomass indices for cod were estimated to be between 4-7000t in the period 1988-1990. In 1992 the biomass decreased with more than 95% to only 250t and remained at this low level until recent years. In  2001 and 2002 a slight increase was detected in the biomass index but in 2003 the biomass level was estimated to be close to 1250t a reduction of 35% compared to last year. Abundance was estimated to be 3.1 millions which is the second highest number in the time series (1992-2003), but a reduction at 25% compared to last year.

 Age disaggregated abundance indices for West Greenland indicates occurrence of few year-classes and a dominance of year-class 2001 contributing to more than 45% of the total abundance (Tab. 8). In 2003, age length keys were determined on the basis of 582 otoliths.

Weighted mean length and weight at age are shown for 2002 and 2003 in Tab. 9.  In 2003 maturity was estimated using the Danish cod maturity index scaling from 1-10 where stage VI is the main spawning period (Tomkiewicz et al. 2002). In 2003 less than 1.5 % of all investigated cod were at stage V, and none were registered to be in stage VI the survey period is from late June to late August. 
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Year
Nafo 1A
Nafo 1B
Nafo 1C
Nafo 1D
Nafo 1E
Nafo 1F
Total

1957
277
6146
3282
5257
4380
5251
24593

1958
19
6178
3724
5456
3975
6450
25802

1959
237
6404
5590
5009
3767
6570
27577

1960
188
6741
6230
3614
3626
6610
27099

1961
601
6569
6726
4178
6182
9709
33965

1962
315
7809
6269
3824
5638
11525
35380

1963
295
4877
3178
2804
3078
9037
23269

1964
275
3311
2447
8766
2206
4981
21986

1965
325
5209
4818
6046
2477
5447
24322

1966
483
8738
5669
7022
2335
4799
29076

1967
310
5658
6248
6747
2429
6132
27524

1968
142
1669
2738
6123
2837
7207
20587

1969
57
1767
4287
7540
2017
5568
21492

1970
136
1469
2219
3661
2424
5654
15613

1971
255
1807
2011
3802
1698
3933
13506

1972
263
1855
3328
3973
1533
3696
14645

1973
158
1362
1225
3682
1614
1581
9622

1974
454
926
1449
2588
1628
1593
8538

1975
216
1038
1930
1269
964
1140
6555

1976
204
644
1224
904
1367
831
5174

1977
216
580
2505
2946
3521
4231
13999

1978
348
1587
3244
2614
4642
7244
19679

1979
433
1768
2201
6378
9609
15201
35590

1980
719
2303
2269
7781
10647
14852
38571

1981
281
2810
3599
6119
7711
11505
39703

1982
206
2448
3176
7186
4536
3621
26664

1983
148
2803
3640
7330
5016
2500
28642

1984
175
3908
1889
5414
1149
1333
19958

1985
149
2936
957
1976
1178
1245
8441

1986
76
1038
255
1209
1456
1268
5302

1987
97
2995
536
8110
4560
1678
8402

1988
333
6294
1342
2992
3346
4484
22829

1989
634
8491
5671
8212
10845
4676
28529

1990
476
9857
1482
9826
1917
5241
29026

1991
876
8641
917
2782
1089
4007
18311

1992
695
2710
563
1070
239
450
5723

1993
333
323
173
968
18
109
1924

1994
209
332
589
914
11
62
2115

1995
53
521
710
332
4
81
1710

1996
41
211
471
164
11
46
948

1997
18
446
198
99
13
130
1186

1998
9
118
79
78
0
38
319

1999
68
142
55
336
8
4
622

2000
154
266
0
332
0
12
764

2001
117
1183
245
54
0
81
1680

  2002
263
1803
505
214
24
813
3622

2003
361
820
185
103
1
305
1912*
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Tab. 3: Abundance indices (numbers of cod caught per 100 hours net settings) by age as found in the West Greenland inshore gill-net survey 1985 to 2003.  The survey areas are shown in fig. 1.

Years
 
 
 

Age
1985*
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999*
2000
2001**
2002
2003

1
107.5
6.2
0.3
0.0
0.1
0.0
63.6
0.1
0.0
0.6
0.2
0.0
1.9
0.3
0.0
0.1

6.6
0.45

2
45.4
124.0
75.0
15.3
58.5
24.1
2.4
38.2
6.9
1.4
19.0
7.4
5.9
7.7
0.4
7.0

53.7
20.16

3
0.4
11.8
119.8
72.3
37.3
35.0
29.0
13.1
33.2
6.4
3.8
10.3
2.7
13.5
1.2
4.1

19.1
19.09

4
2.5
1.3
6.7
34.3
21.7
12.2
12.2
7.7
10.5
4.3
3.2
1.7
0.8
1.3
2.7
0.4

6.7
6.72

5
1.7
1.1
0.3
0.8
12.4
14.3
3.0
4.3
1.1
0.4
2.0
1.5
0.3
0.6
0.4
1.1

2.6
1.42

6
2.1
0.6
0.1
0.1
0.2
3.7
1.2
0.4
0.3
0.2
0.2
0.1
0.4
0.1
0.1
0.3

0.2
0.07

7
0.3
1.3
0.1
0.1
0.0
0.1
0.1
0.5
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.4

0.1
0.00

8
0.5
0
0.3
0.1
0
0
0
0.1
0
0
0
0
0
0
0
0

0
0.00

CPUE
160.3
146.3
202.6
123.0
130.1
89.3
111.5
64.4
52.0
13.3
28.4
21.0
12.0
23.4
4.8
13.4

88.9
47.91

* incomplete survey coverage
















**no survey coverage

Tab. 3: Abundance indices (numbers of cod caught per 100 hours net settings) by age as found in NAFO subarea 1B in the West Greenland inshore gill-net survey 1985 to 2003.  The survey areas are shown in fig. 1.

Years
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Age
1985*
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999**
2000**
2001**
2002
2003

1
25.6
4.1
0.2
0.2
0.71
0
0.3
0
0
4.2
1.5
0
0
2.1



30.5
1.25

2
22.6
245.4
121.8
32.6
109.8
108.5
3.4
42.7
21.8
7.8
114.6
28.4
14.4
7



206.5
68.22

3
0
16
232.6
129.5
82.9
107.7
131.2
9.7
22.4
18.5
18.5
40.4
7.7
4.3



71.1
68.89

4
5.8
8
24.5
111.4
56.8
62.4
53.3
18.4
1.6
11.7
6.7
6.8
3.2
6.2



20.7
21.17

5
0
2.2
1.1
1.9
32
53
11.3
2.7
0.8
0.4
1.2
0.7
0.7
3.3



9.0
2.86

6
0
2
0.1
0.1
0.7
11.9
2.5
0.2
0.2
0.3
0.2
0.2
0
0.3



0.6
0.09

7
0
0.3
0.2
0
0
0
0.3
0.1
0.1
0
0
0
0
0



0.3
0

8
0
0
0.1
0
0
0
0
0
0
0
0
0
0
0



0
0

CPUE
54
278
380.6
275.7
282.9
343.5
202.3
73.8
46.9
42.9
142.7
76.5
26
23.2



339.7
162.48

* incomplete survey coverage
















**no survey coverage

Tab. 3 cont.: Abundance indices (numbers of cod caught per 100 hours net settings) by age as found in NAFO subarea 1D in the West Greenland inshore gill-net survey 1985 to 2003.  The survey areas are shown in fig. 1.

Years
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Age
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001**
2002
2003

1
68
0
0.6
0
0
0
123.9
0.2
0
0
0
0
2.5
0
0
0.2

0.2
0.21

2
76.9
95.5
15.7
19.6
78.3
14.4
2.7
60.6
3.9
0.4
2.6
1.1
3.3
10.3
0.4
2.4

6.8
5.59

3
0.4
14.8
67.6
48
47.2
34.5
17.3
22
57
6
1.8
1.2
1.2
17
1.2
1.9

3.7
4

4
2.7
0
5.3
30.1
12.8
4
6.4
9.5
19.7
4.5
4.2
0.1
0.1
0.5
2.7
0.6

2.7
2.34

5
2.9
0.4
0.1
0.9
13.2
3.7
2.3
7
1.8
0.5
3.6
1.7
0.2
0.1
0.4
0.6

0.3
0.99

6
3.2
0.5
0.1
0.2
0.1
2.8
0.8
0.6
0.3
0.1
0.2
0.1
0.5
0.1
0.1
0.3

0
0.06

7
0.2
2.3
0.1
0.1
0
0.1
0.1
0.3
0.1
0
0
0
0
0
0
0.2

0
0

8
0.8
0
0.4
0.2
0
0
0
0.1
0
0
0
0
0
0
0
0

0
0

CPUE
155.1
113.5
89.9
99.1
151.6
59.5
153.5
100.3
82.8
11.5
12.4
4.2
7.8
28
4.8
6.2

13.7
13.19

**no survey coverage
















Tab. 3 cont.: Abundance indices (numbers of cod caught per 100 hours net settings) by age as found in NAFO subarea 1F in the West Greenland inshore gill-net survey 1985 to 2003.  The survey areas are shown in fig. 1.

Years
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Age
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996**
1997**
1998
1999**
2000
2001**
2002**
2003**

1
204
16.5
0
0
0
0
2
0
0
0
0


0

0




2
8.4
111.7
142.8
0.9
5.4
0.35
1.5
2.6
4.6
0
0


4

13.8




3
0.5
5.3
146.9
82.8
1.8
2.56
0.1
1.4
2.4
1.4
0


12.3

7.5




4
0.8
0.1
0.8
5.6
19
1.73
2.1
0.1
0.6
0.7
0


0.2

0.1




5
0.7
1.6
0.1
0.1
2.3
12.5
0.2
0.9
0.1
0.2
0


0

1.8




6
1.3
0.2
0
0
0
1.3
1.3
0.1
0.3
0.2
0.3


0

0.3




7
0.6
0.2
0
0
0
0
0.1
1
0.1
0
0


0

0.6




8
0.2
0
0.1
0
0
0
0
0
0
0
0
 
 
0
 
0
 
 


CPUE
216.5
135.6
290.7
89.4
28.5
18.44
7.3
6.1
8.1
2.5
0.3


16.5

24.1




                 **no survey coverage
Nafo
      south
      north
    east
west
      depth (m)                  area (km2) 









1AN
70°37.5'N
72°00'N
55°30'W
57°00'W 
100-150
635.5






151-200
1982.6






201-400
19162.8






401-600
9362.3

1AX
68°50'N
70°37.5'N
51°00'W
54°00'W
100-150
911.7






151-200
966.3






201-400
5803.6






401-600
2982.3

1AS
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Year
1AN
1AS
1AX
1BN
1BS
1C
1D
1E
1F
Total

1988
23
14
*
25
5
7
4
*
*
78

1989
37
11
*
60
13
21
2
*
*
144

1990
28
20
*
69
17
35
21
*
*
190

1991
*
11
47
54
17
11
9
*
*
149

1992
32
16
44
42
8
18
20
11
17
207

1993
23
13
32
44
10
21
16
14
14
187

1994
28
19
30
52
10
24
10
10
9
192

1995
29
17
37
53
13
29
15
14
11
218

1996
22
12
36
52
11
29
12
9
11
194

1997
29
17
37
110
9
32
13
12
19
278

1998
20
20
36
68
14
27
19
14
15
233

1999
20
26
37
64
18
33
16
14
17
245

2000
18
13
23
59
17
37
23
14
28
232

2001
18
16
23
63
16
36
24
13
26
234

2002
12
13
24
69
12
32
18
20
25
225

2003
9
22
14
55
12
30
18
15
22
197

Tab. 5. Numbers of valid hauls, 1988‑2003. Disko Bay=1AX+1BX.
Year
1AN
1AS
1AX
1BN
1BS
1C
1D
1E
1F
Westgr.
CI

1988
0
0
*
35
0
1230
2613
*
*
(3879)
81

1989
44
0
*
73
0
41
1002
*
*
(1217)
51

1990
4
13
*
7
7
118
6825
*
*
(7004)
45

1991
*
0
7
1
2
188
53
*
*
(250)
58

1992
0
0
3
22
31
74
85
0
2
217
44

1993
0
0
0
0
0
24
8
87
4
122
69

1994
0
3
0
0
12
41
0
1
0
58
43

1995
0
0
0
3
2
158
22
2
5
192
67

1996
0
0
0
0
0
16
26
21
49
  112
41

1997
0
0
0
2
2
60
0
0
0
64
65

1998
0
0
0
<1
0
0
55
57
4
117
43

1999
0
1
4
38
5
<1
13
1
0
64
31

2000
0
63
65
80
60
27
6
2
56
360
20

2001
0
0
9
133
38
72
186
67
110
614
26

2002
0
0
9
59
96
52
1629
38
87
1968
48

2003
0
20
27
341
8
264
453
118
29
1260
27

Year
1AN
1AS
1AX
1BN
1BS
1C
1D
1E
1F
Westgr.
CI

1991
*
0
11
7
32
429
78
*
*
(528)
73

1992
0
0
4
16
33
242
242
0
9
547
45

1993
0
0
0
0
0
54
36
205
 12
308
67

1994
0
9
0
0
54
98
0
7
0
167
43

1995
0
0
0
33
17
504
42
20
46
662
58

1996
0
0
0
0
0
47
78
66
108
298
40

1997
0
0
0
2
8
35
0
0
0
45
64

1998
0
0
0
5
0
0
25
28
4 
62
44

1999
0
10
18
141
52
17
18
6
0
261
41

2000
0
188
273
311
201
86
48
9
205
1321
19

2001
0
0
15
248
86
140
498
210
373
1570
23

2002
0
0
9
75
172
99
3595
102
202
4254
52

2003
0
122
128
1419
39
351
727
214
139
3139
23
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Age
1
2
3
4
5
6
Mean

2002
Length
-
27.2 (3.4)
36.9 (4.6)
46.7 (4.0)
52.6 (4.0)
58
37.7


Weight
-
0.18(0.07)
0.45(0.18)
0.86 (0.25)
1.14 (0.25)
1.79
0.6

2003
Length
17.8(2.0)
28.3(2.9)
37.1(3.6)
46.8 (4.0)
56.4 (4.6)
59.5 (3.5)
38.8


Weight
0.1(0.1)
0.2(0.2)
0.4(0.1)
0.9 (0.2)
1.6 (0.4)
1.8 (0.4)
0.6

(1-10)
MaturitySt.
1(0.0)
1.8 (1.4)
2.2 (0.8)
3.1 (0.8)
2.9 (0.9)
3.5 (0.7)
2.4

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

1
0
0
0
19
0
0
0
7
90
97
0
81

2
221
39
10
345
14
0
17
144
711
540
603
1416

3
126
170
126
101
203
10
25
66
363
546
2323
1037

4
123
73
22
157
78
3
20
23
92
376
1078
433

5
63
16
8
40
3
24
0
6
13
0
245
135

6
10
7
1
0
0
8
0
1
52
0
0
18

7
3
1
0
0
0
1
0
1
0
0
4
0

8+
1
2
0
0
0
0
0
1
0
0
0
0

[image: image7.wmf]1910

1920

1930

1940

1950

1960

1970

1980

1990

2000

C

a

t

c

h

 

(

'

0

0

0

 

t

)

0

100

200

300

400

500

East Greenland offshore

West Greenland inshore

West Greenland offshore

[image: image8.wmf]70º37,5'N

68º50'N

60º45'N

1D

64º15'N

62º30'N

1E

1F

1BS

1BN

67º00'N

1C

66º15'N

1AX

1BX

1AS

44º30'W

72º30'N

1AN



[image: image9.wmf]62°

64°

66°

68°

70°

N

Store

Hellefisk

Bank

Fylla

   Bank

200 m

1000 m

Disko

Bay

SISIMIUT

NUUK

1A

0A

1B

1C

1D

1E

0B

60°

56°

52°

48°

44° W



[image: image10.wmf]2D Graph 2

1988

1990

1992

1994

1996

1998

2000

2002

2004

Relative value

0

1

2

3

4

Kg cod/ hr

0

200

400

600

800

1000

1200

1400

1600

1800

standardized CPUE

Average CPUE

[image: image11.wmf]Catch with different gears from 1995-2003

Jan

Feb

March

April

May

June

Juli

Aug

Sep

Okt

Nov

Dec

Gear specification in percentage of the catch

0

5

10

15

20

25

30

35

Other

Pound net

Bottom trawl

Drift gillnet

Handline

Not specified

Longline

Set gillnet

[image: image12.wmf]1984

1988

1992

1996

2000

2004

Recruitment index 3-year old

0

50

100

150

200

250

300

NAFO 1B Sisimiut

NAFO 1D Nuuk

NAFO 1F Qaqortoq

1988

1992

1996

2000

2004

Recruitment index -2 year old

0

50

100

150

200

250

300

NAFO 1B Sisimiut

NAFO 1D Nuuk

NAFO 1F Qaqortoq



[image: image13.wmf]Cod 2003

Number pr hour

100

 to 

1,000

  (2)

10

 to 

100

  (9)

1

 to 

10

  (32)

0

 to 

1

  (154)




[image: image14.wmf]NAFO 1B

NAFO 1C








Fig. 7. Distribution of 2003-survey catches (numbers/ hour) of cod (all hauls).
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Tab. 9. Weighted mean length (cm), weight (kg) and maturity stage at age 2-6 years in West Greenland offshore waters 2002 and 2003. Numbers in parentage indicates SD.





Tab. 2. Numbers of valid stations from the inshore gillnet survey by division, 1985-2003. 





Fig. 4. Recruitment index (numbers of age 2 cod caught per 100 hours net setting) from the Greenland inshore survey 1987-2003.  The three areas covered in the survey are shown in yellow (NAFO 1B), red (NAFO 1D) and green (NAFO 1F).
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Fig. 5. Comparison of survey indices for age 2 in a given year with that for age 3 one year later for West Greenland inshore cod in NAFO division 1B and 1D. 





Fig. 2. Catches between 1995-2003 divided into different gears and month of catch time.




















Tab. 8.Abundance indices (‘000) per age in West Greenland 1992-2003
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Fig. 3. Location of stations in the inshore gillnet survey 2003.





Tab. 7.  Cod (Gadus morhua). Abundance indices (1000) for West Greenland with 95% confidence limits in percent of the stratified mean. () incomplete coverage of survey area. 1991-2003. Disko Bay=1AX+1BX








Tab. 6. Cod (Gadus morhua). Biomass indices (tons) for West Greenland with 95% confidence limits in percent of the stratified mean. () incomplete coverage of survey area 1988-2003. Disko Bay=1AX+1BX





Tab. 1. Cod catches divided to NAFO -divisions, caught inshore from vessels > 50 GRT (Horsted 2000, Statistic Greenland 2003). *Preliminary results.








Division�
1B�
1D�
1F�
Total�
�
1985�
3�
38�
27�
68�
�
1986�
26�
22�
23�
71�
�
1987�
24�
27�
26�
77�
�
1988�
21�
24�
24�
69�
�
1989�
28�
19�
32�
79�
�
1990�
18�
21�
18�
57�
�
1991�
23�
24�
20�
67�
�
1992�
27�
29�
23�
79�
�
1993�
23�
25�
19�
67�
�
1994�
20�
29�
17�
66�
�
1995�
24�
21�
20�
65�
�
1996�
26�
25�
-�
51�
�
1997�
20�
23�
-�
43�
�
1998�
24�
26�
22�
72�
�
1999�
-�
24�
-�
24�
�
2000�
-�
27�
20�
47�
�
2001�
-�
-�
-�
-�
�
2002�
21�
20�
-�
41�
�
2003�
33�
27�
-�
60�
�
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Fig. 8. Average CPUE and standardized CPUE from the East Greenland offshore fishing fleet.  7 ships are used in standardized (GLM) model and in the period 1990 – 2003.  17% of the cells were accounted for.





Fig. 1. Geographical distribution of inshore populations of Atlantic cod at West Greenland  (Wieland and Storr-Paulsen 2003)











Fig. 8. Average CPUE and standardized CPUE from the East Greenland offshore fishing fleet.  7 ships are used in standardized (GLM) model and in the period 1990 – 2003.  17% of the cells were accounted for.











Tab. 4.  Stratum specifications for the offshore survey in 2003.
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Fig. 6.  Landings in West Greenland in- and offshore waters and East Greenland  offshore waters from 1911-2003. 
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