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Introduction

During the period 1987-1995 Japan Marine Fishery Resources Research Center (JAMARC) and
Greenland Institute of Natural Resources jointly conducted 12 bottom trawl surveys (Jergensen
1998) and 4 pelagic surveys (Jergensen 1997a) at West Greenland as part of a joint venture
agreement on fisheries development and fisheries research in Greenland waters. The bottom trawl
surveys were primarily aimed at Greenland halibut (Reinhardtins hippoglossoides) off West
Greentand (NAFO Div. 1B-1D). In 1997 Greenland Institute of Natural Resources continued the
bottom trawl surveys series with the Institute’s own vessel PAAMIUT which had been rigged for
deep sea trawling. There has unfortunately not been any comparative trawlings between the
Japanese research vessel SHINKAI MARU and PAAMIUT making comparisons between the
surveys difficult. .

Materials and methods

The survey in 1997 took place in the period 20/9-8/10. The first three days were used to test trawl -
gear and rigging.

Stratification :

The survey covered NAFO Div. 1C and 1D between the 3-nm line and the 200-nm line or the
midiine to Canada at depths between 400 and 1500 m. (Most of the joint Greenland/Japan surveys
also covered Div, | B. This area is, however, covered down to 600 m by the Greenfand Shrimp
Survey and the area of depths > 600 m in Div. 1B is small}. The survey area was stratified in NAFO
Divisions and subdivided in 6 depth strata: 401-600, 601-800, 801-1000, 1001-1200, 1201-1400

and 1401-1500 m. The depth stratification was mainly based on Greenland Geological Survey's 10
m depgh contour maps. These maps do not cover the western part of the survey area, but here a
Canadian map and depth soundings made under previous surveys were used. The ar,ea of each
stratum was measured using “Mapinfo Version 4.0"(Table 1),

The survey was planned as a Stratified Random Bottom Trawl Survey with in total 70 hauls (5
?la_uls a day in 14 days). Basically hauis were allocated proportional to stratum area. Analysis of the
joint Greenland/Japan survey data showed that Div, IC depth stratum 601-800 m traditionally had
been oversampled, while depth stratum 1001-1200 m and 1201-1400 m in Div, 1D had been
undersampled. More hauls were, hence, allocated to the two latter strata, than their area justified, in
order to reduce the variance of the estimated biomass and abundance of Greenland halibut. The ’
positions of the hauls were selected at random within each stratum. .

Vessel and pear

The survey was conducted by the 722 GRT trawler PAAMIUT, using an ALFREDO 111 trawl with
a mesh size on 140 mm and a 30-mm mesh-liner in the cod-end. The ground gear was of the rock
hopper type. The ground gear (Fig. 1) was mounted with an extra 50 kg 5/8" chain through the
rubber discs in the central part of the gear (not shown). Rigging and bobbins chain is shown in fig.2
The trawl doors were Greenland Perfect (370*250 cm) weighing 2400 kg mounted with extra 20 I'(g.
A Furuno net sonde mounted on the head rope measured net height. Scanmar sensors measured the .
dlsltarlce Eetween the.tr.awl doors. Wingspread, taken as the distance between the outer bobbins, was
calculated as: ’
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distance between outer bobbins=10.122 + distance between trawl doors * 0.142

This relationship was estimated based on flume tank measurements of the trawl and rigging used in
the survey {Fig. 2, 3).

Trawling procedure

Towing time was usually 30 min, but towing times down to 15 min were accepted. Average towing
speed was 3.0 kn. Towing speed was estimated from the start and end positions of the haul.
Trawling took place in daytime onty (7 a.m. to 7 p.m. local time, 9 to 21 UTC).

Otoliths for age determination of Greenland halibut (n=437) were soaked in water and read in
transparent light. Age distributions were estimated usm.a_, age/lengh keys and survey length
frequencies pooled in 3-cm groups.

Near-bottom temperatures were measured, by 0.1 °C, by a Seamon sensor mounted on a traw! door,

Handling of the catch

After each haul the catch was sorted by species and weighed to nearest 0.1 kg, and the number of
specimens recorded. Most fish species were sexed and measured as total length (TL) to 1.0 cm
below. Grenadiers were measured as pre anal fin length (AFL) to 0.5 cm below. In case of large
catches subsamples of the catch were measured, subsamples comprised always of at least 200
specimens,

Biomass and abundance estimates were obtained by applying the swept area method (estimated
trawling speed * estimated bobbin spread) taking the catchability coefficient as 1.0. All catches
were standardised to 1 km® swept.

Results and discussion

In total 63 successful hauls were made, giving a mean coverage of 830 km? per haut (Table 1).
After 30 hauls the rigging was changed slightly {(a 48 m upper bridle was removed, because it was
difficult to handle on deck). The influence on the comparability of the present survey with coming
surveys is negligible, because the change of the shape of the trawl was limited (the net height was
reduced about 1 m, the influence on the wing spread is unknown, but must be minor). Further, the
density of Greenland halibut and roundnose grenadier in the area covered during the first 30 hauls
use to be low in previous years joint Greenland/Japan surveys.

Greenland halibut (Reinhardiins hippoglossoides).
Greenland halibut was caught in all hauls and the catches ranged between 2.1 kg at 706 m in Div.
1C and 472.2 kg at 1141 m in Div. 1D (Fig. 4, Table 2).

The biomass of Greenland halibut in Div. 1C-1D, 401-1500 m, was estimated at 56260.2 tons (S.E.
4399.6) compared to 38079.3 (S.E. 7921.2) in 1995 (Jergensen 1998} . The survey in 1995 was,
however, conducted a month earlier and with another vessel and gear. The highest densities were
found at depths > 1000 m (Table 3), where it was found in depth stratum 1001-1200 m in 1995. The
change in distribution was probably caused by seasonal migrations (Jergensen 1997h)

The abundance in Div. 1C-11) was estimated at 53.613*10° (S.E. 4.118*10°) compared to
33.025*10° (S.E. 6.7*10% in 1995, The highest concentrations were found in depth stratum 1001 -
1200 m in Div. 1C and 1D. (Table 4)

The length ranged from 15 cm to 102 cm, Generaily the length distributions in the different depth
strata were dominated by a single mode, except in the most shallow stratum. Fish size increased
with depth and from north to south at the same depth (Fig. 5) as seen in previous surveys (Jargensen
1997b). The overall length distribution (weighted by stratum area) was dominated by a mode
around 51 cm with a “shoulder” around 48 cm (Fig. 6).

The age ranged from 2 to 17 years with the youngest fish in shallow water in Div. 1C and the oldest
fish in deep water in Div. 1D (Fig. 7). Generally the age increased by depth and there was a
tendency towards an increase in age from north to south at the same depth. At 401-600 m the ages
4-6 dominated. At depths between 601 and 1000 m the ages 6-7 were dominating, while the ages 8
and 9 dominated at deeper waters, The overall age distribution (weighted by stratum area) was
monomodal with a mode around age 8 (Fig. 8). The length distributions in the surveys have always
been very similar (Jargensen 1998). In the surveys in 1994 and 1995 the mode was located around
age 7. Two different readers have read the otoliths. The age distribution in 1997 resembled the age
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distribution in 1988 and 1989 (Jorgensen 1998), when the same person who read the 1997 otoliths
read the otoliths. Mean length at age data from 1995-1997 showed a clear change in mean length at
age from 1996 to 1997 for {ish younger than 1] years (Table 5). This suggesls a systematic
difference in the interpretation of the otoluhs by the two age readers. The age composition should
therefore be interpreted with caution.

Males started maturing at age 6 and 50 % of the males were mature between age 7 and 8 (Table 6)
corresponding to a length of about 46-47 cm (Table 7). A single female was maturing at age 6 and

50% of the females were mature between age 9 and 10 (Table 6) corresp-ondmg to 55-56 cm (Table
7.

Roundnose grenadier (Coryphaenvides rupesiris)

Roundnose grenadier was caughl'in 52 of the 63 hauls, but the catches were low, ranging from 0.1
kg in several hauls to 74.3 kg at 1460-m depths in Div. 1D, (Fig. 9, Table 2).

The biomass of roundnose grenadier in Div. 1C-1D, 401-1500 m, was estimated at 5686.5 tons
(S.E. 926.4) compared to 7187 2 tons (5.E. 2445.7) in 1995 (Jorgensen 1998). Almost all the
biomass was found in Div. 1D at depths > 1000 m (Table 8), generally more southerly compared to
1995. The 1997 survey was conducted one month later than the 1995 survey and the decrease in
biomass could be caused by a migration out of the survey area as seen previously (Jergensen 1998).
Comparisons between the two surveys should, however, be done cautiously.

The abundance in Div. 1C-1D was estimated at 32.441*10° (S.E. 7.056*10°) compared to
31.745*%10° (S.E. 13.016*10%) in 1995. The highest concentration was found in depth stratum 1001-
1200 m in Div. 1D and relatively high concentrations were found at depths > 1000 m ({Table 9).

Pre anal fin length ranged from 2.0 to cm 20 cm. Generally the length distributions in the different
depth strata (length frequencies in Div. 1C and 1D are combined due to few observations in Div.1C})
were dominated by a single mode. Fish size increased with increasing depth, the mode being
located around 5 cm in depth stratum 601-800 m, while it was located around 12 cm in depth
stratum 1401-1500 m (Fig. 10). The overall length distribution (weighted by stratum area) was
dominated by a mode around 8 cm with a “shoulder” around 6 ¢m (Fig. 11).

Roughhead grenadier (Macrourus berglax)

Roughhead grenadier was caught in 55 of the 63 hauls, but the catches were low, ranging from 0.1
kg to 21.8 kg, with the largest catches in Div. 1D at depths between 1000 and 1400 m (Fig. 12,
Table 2). ‘

The biomass of roughhead grenadier in Div. 1C-1D, 401-1500 m, was estimated at 2258.6 tons
(S.E. 250.1) compared to 1130 tons (S.E. 134.5) in 1995 (Yokawa et. al 1996). Almost all the
biomass was found in Div. 1D at depths > 1000 m (Table 10). The abundance in Div, 1C-1D was
estimated at 4.60*10° (S.E. 0.45*10%) (Table 11).

Pre anal fin length ranged from 2.0 to cm 20 cm. The overall length distribution (weighted by
stratum area) was dominated by a mode around 8 cm with a “shoulder” around 6 cm (Fig. 13).

Deep sea redfish (Sebastes mentelia)

Deep-sea redfish was caught in 29 the 63 hauls, but the catches were low, ranging from 0.1 kg to
30.6 kg. (Fig. 14, Table 2).

The biomass of deep-sea redfish in Div. 1C-1D, 401-1300 m, was estimated at 2464 3 tons (S.E.
787.1) compared to 600 tons (S.E. 244.8) in 1995 (Yokawa et. af 1996). Almost all the biomass was
found in at depths < 800 m, mainly in Div, 1C (Table 12}.

The abundance in Div. 1C-1D was estimated at 14.69¥10° (S.E. 5.50*10°%) (Table 13).

The overall length distribution ranged from 8 to 42 cm and wag dommated by modes at 21, 23, and
25 cm {Fig. 15).




American place (Hippoglossoides platessoides).

American place was caught 1n 8 of the 63 hauls, and the catches were low, ranging from 0.2 kg to
4.7 kg (Table 2)

The biomass of American place in Div. 1C-1D, 401-1500 m, was estimated at 137.1 tons (S.E.
26.7) compared to 50 tons (S.E. 17.5) in 1995 (Yokawa et. al 1996). Almost all the biomass was
found at depths < 600 m, mainly in Div. 1D (Table 14).

The abundance in Div. 1C-1D was estimated at 0.83*10° (S.E. 8.11*10%) (Table 15).

Temperature

The bottom temperature was measured in 54 of the 63 hauls and it ranged from 3.0 °C in depth
stratum 1401-1500 m in Div. 1D to 5.0 °C in depth stratum 401-600 m in Div. 1D. Mean
temperatures by NAFO Div. and depth strata are given in Table 16.
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Table 1. Area (sq. krh) of depth strata by NAFO Division and number of hauls ().

Div. Depth stratum (m) Tot.

401-600 601-800 801-1000 | 1001-1200 | 1201-1400 | 1401-1500

1C | 3366(3) |16120(11) | 6066(8) | 611(2) 26163 (24)

1D 903(2) | 1940(2) | 3874(4) | 10140 (18) 619;(8) 3051 (5) 26143 (39)

Tot | 4269 (5) | 18060 (13) | 9940 (12) | 10751 (20) | 6195 (8) | 3091 (5) | 52306 (63)
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Table 2. Catch weight and number (not standardised to kg/km?) of Greenland halibut, roundnose
and roughhead grenadier, Sebastes mentella and American place by haul. Depth in m, swept area in
km?* and bottom temperature in °C.

Greenland Roundnose Roughhead . Sebastes American
. hakbut grenadier grenadier meniella plaice
Lstat_ Month]{ Day| Depth|SWEPT AREA| Div.| Stra..{ Temp.| Number Kg| Number Kg| Number Kg| Number Kg| Number Kg
No
1 g 24 580.5 0,069508 ic 6 42 32 9.0 0 0.0 L 02 325 30.6 3 0.8
2 9 24 §69.0 0074273 1C 8 3.5 37 18.4 0 0.0 0 0.0 149 25.8 0 0.0
3 ] 24, 5895 0.058264 1C 3] 42 21 94 0 0.0 o] 0.0 55 5.8 2 0.3
4 9 24 8795 0.070272 1C 8 33 59 320 7 02 2 2.0 34 75 0 0.0
5 9 26| 688.0 0.068217 1C B a7 288 0 0.0 0 0.0 2 0.5 0 0.0
6 9 26] 6300 0.072685 1C 8 36 78 Q 0.0 1 0.3 4 0.3 0 0.0
7 9 26|  737.0 0.071797 1C & 45 320 2 0.1 0 0.0 ¢ 0.0 0 0.0
8 9 26| 7700 0.082134 1C 8 £0 352 Q oo 0 0.0 o 0.0 0 0.0
9 g 26 7815 0.08258 1C 8 . 68 56.0 9 0.0 1 a.5 4 1.2 -0 0.0
10 g 27{ 7710 0.0723 1C 8 3.5 22 17.8 3 0.2 o 0.0 0 0.0 3 0.4
11 9 27| 8135 0.075851 1C 10 15 36 282 0 0.0 4 13 0 0.0 0 00
12 9 27 930.0 0.063537 1C 10 35 40 36.4 0 0.0 4 1.4 0 0.0 0 0.0
13 9 27] 9745 0.073484 1C 10 36 115 105.8 18 15 2 0.5 3 0.5 0 00
14 9 27| 78B.0 0.070653 1C 8 41 53 37.0 45 2.5 1 0.3 2 1.0 0 0.0
15 9 271 B99.0 0.070057 0 10 3.5 43 37.5 6 0.4 2 0.5 0 0.0 0 0.0
16 g 28| 7055 0.078803 1C & 4.1 6 21 5 0.2 1 0.1 28 a8 0 0.0
17 9 28]  564.5 0.076699 o] & 4.7 4 2.2 Q 0.0 0 00 a7 6.1 5} 1.6
18 9 28 7005 0.052705 1C 8 4.2 12 7.8 17 0.7 2 02 40 97 1 0.2
18 9 28| 8850 0.073851 1 10 3.5 1221 1086 3 0.3 6 1.2 o] 0.0 0 0.0
20 8 28]  900.0 0.075458 1C 10 3.3 80 74.4 2 0.2 4 2.4 1 0.2 0 0.0
3l 9 29 826.0 0.074667 1C 10 34 53 348 3 0.2 10 2.9 1 Q0.1 0 0.0
22 ] 29  870.0 0.074273 1C 10 3.5 34 278 o) 0.0 12 39! ¢} 0.0 0 0.0
23 g 29]  875.0 0.064028 1D 10 3.4 44 431 4 0.2 5 1.0 1 0.1 0 0.0
24 9 20] 9845 0.0668072 1D 10 3.5 72 62.3 2 0.1 0 0.0 0 0.0 0 0.0
25 a 20] 11075 0.078379 1D 12 3.4 124 1204 2 0.1 2 1.6 1 0.4 0 0.0
26 9 30| 7145 0.065053 10D 8 35 35 22.5 1 0.0 5 27 7 1.2 0 0.0
27 9 30| 8735 0.075082 10D 10 3.6 73 89.0 8 0.8 2 0.5 0 0.0 Q 0.0
28 E] 30| 1052.0 0.081749 1C 12 3.3 260 267.9 45 4.3 15 6.6 0 0.0 3] 0.0
29 E 30| 10850 0.076245 1C 12 33 95 83.8 35 4.3 4 1.7 1 0.2 0 0.0
30 9 301 1113.0 0071797  -1D 12 3.4 166) 2150 59 6.8 3 2.0 o] 0.0 0 0.0
N 10 1 848.0 0.074107 1D 10 4.0 64 56.0 154 g4 18 4.4 2 1.4 0 0.0
32 10 1 742.0 0.067105 10D 8 4.5 34 27.1 396.6 16.8 & 1.6 77 29.7 4 0.8
33 10 1] 1116.0 0.067798 1D 12 3.2 77 952 161 267 9 6.2 0 0.0 0 0.0
34 10 2| 13145 0.062277 10 14 3.3 71 115.5 78 14.7 14 6.4 0 0.0 0 00
35 10 2| 1280.0 0.086124 D 14 3.3 56 78.6] 2328 54,7 13 &9 0 0.0 Q 0.0
36 10 2| 14245 0.080584 10 15 3.0 16 43.1 129 61,3 15 87 0 0.0 0 0.0
37 10 2| 11205 0.06551 10D 12 3.2 40 44.8 138 33.6 5 13.0|- 1 0.9 0 0.0
38 10 3] 12110 0.060529 1D 14 33 40 54.4 138 23.0 7 37 Q 0.0 0 0.0
39 10 3| 11425 0.072635 iD 12 3.2 671 110.4 & 2.2 7 2.4 Q 0.0 0 00
40 0 3] 11940 0.08164 1D 12 31 57 70.7 39 9.4 € 3.4 0 0.0 .0 0.0
41 10 3| 1186.0 0.074844 1D 12 3.2 105 138.4 29 6.6 8 2.0 1 0.2 0 0.0
42 10 4] 10655 0.077428 1D 12 3.2 147] 1468 17 1.3 34 21.8 0 0.0 0 0.0
43 10 4| 10855 0.082162 1D 12 33 111 113.8 120 10.4 18 63 8] 00 0 0.0
44 10 4] 1164.0 0.085536 1 12 32 143 176.0 83 14,7 10 4.5 0 0.0 0 0.0
45 10 41 12180 0.069886 10 14 33 a7 123.6 16, 26 7 31 0 0.0 0 0.0
48 10 4{ 12930 0.074476 10 14 3.2 145 176.2 38 7.2 13 8.3 0 Q.00 0 0.0
47 10 4] 11310 0.080417 10 12 32 318 368.5 B7 120 27 137 0 0.0 0 0.0
48 10 5| 11405 0.083833 10 12 3.2 451 472.2 69 81 30 15,1 1 0.1 Q 0.0
49 10 5| 13535 0.074107 1D 14 3.2 100] 1565 55 124 7 5.3 1 0.2 0 0.0
50 10 S| 14800 0077517 1D 15 3.1 731 1416 145 74.3 12 8.6 0 0.0 0 0.0
51 10 5| 1488.0 0.071106 D 15 31 50 .89.4 129 0.9 42 15.4 O Q.0 4 0.0
52 10 5| 14185 0.08327 1D 15 32 115 188.5 43 123 3 2.3 0 00 o] 0.0
53 10 6] 1431.5 0.076212 1D 15 251 3222 61 27.0 3 1.7 0 00 0 0.0
54 10 6] 122565 0.039521 1D 14 53 74.3 10 2.8 8 2.0 2 03 0 0.0
55 10 6] 11430 0.082863 D 12 147 157.2 5 07 22 11.6 1 0.1 Q 0.0
56 10 6 1304.0 0.076754 10 14 212 254.6 15 2.1 23 13.5 1 0.1 Q 0.0
57 10 6{ 11685 0.077617 1D 12 . 167 162.3 21 21 22 10.4 0 0.0 Q 0.0
58 10 7| 11470 0.040864 1D 12 3.5 47 51.6 182 41,5 5 2.3 a 0.0 0 00
59 10 71 1182.0 0.078401 10 12 32, 72 108 6 142 180 15 5.0 0 0.0 0 0.0
60 10 7| 11820 0.038911 1D 12 33 135 1657 63 8.0] . 4 2.1 -0 0.0 0 0.0
&1 10 7j 11195 0.032234 1D 12 32 48 60,4 52 83 15 7.6 0 0.0 0 0.0
62 10 Bl 4270 0.078803 1D 6 5.0 59 23.4 &} 0.0 0 0.0 143 186 47 47
63 10 8| 4840 0.042088 1D 6 5.0 45 19.6 1 0.2 0 0.0 9 1.5 28 40
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Table 3. Biomass pr sq km, blomass (tons}, STD and SE of Greenland halibut by

division and depth stratum.

D?v. Stratum(m) Arsa Hauls Mean 8q km Biomass sTD SE 441
;;7H 401-600 3366 3 0.1056 355.4 229.% 132.5
601-800 (16120 11 0.3389 5463.0 3195.1 963.4
801-1000 ;5066 | o.7821 4744.1 2729.6 264.7
1001-1200 (611 2 2.2875 1285.4 872.4 615.9
1D 401-600 (903 2 0.3813 344.2 107.8 18.2
601-B00 | 1940 2 0.3749 T2r.2 79.5 56.2
801-1000 2874 4 0.8227 3187.2 503.2 251.8
1001-1200 10140 18 2.1780 22084.3 13601.9 3206.0
1201-1400 6195 8 1.8893 11704.3 4835.6 1708.6
1401-1500 (3091 5 2.0333 6284.9 4373.7 1956.0

Table 4. Abundance pr sq km, abundance, STD and SE of Greenland halibut by divieion and depth stratum.

biv. Stratum(m) Area Hauls ' Mfun sg km | Abundace STD - SE

1¢ 401-600 3366 3 299.6 972629.3 712988.3 411644.0
8031-800 16120 11 .539‘9 8703471.9 4016058.9 1210887.3
801-1000 | 6066 8 889.9 5398103.5| 2842119.8 1004841.1
1001- 1200|611 2 2232.9 1364303.9 g18783.1 57T0967.1

1D 401-500 |903 2 908.9 820778.4 204641.0 144703.0
601-800 19040 2 522.3 1013350.7 43003.4 30408.0
801-1000 |3874 3 903.2 3499145:8 662655.6 331327.8
1001-1200| 10140 18 1881.5; 19078824.3| 12560585.0[ 2060558.3
1201-1400 6195 8 1405.3; B8705860.5| 4276879.3 1512105.2
1401-1500( 3091 5 1312.3| 4056467.7 3I739305.2 1672268.1

I
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Table 5. Mean weight and mean length at age of Greenland halibut in 1997-1995.
1997 1996 1895
AGE weight length weight length weight length

2 23.33 15.33 50.00 20.00
3 58.18 19.82 175.00 30.50 140.00  27.00
4 136.96 26.13 378.26 36.35 339.43 35.09
5 271.82 32.82 555.56 41.22 49553 40.13
6 443.93 38.04 794.10 45.72 691.59 45.00
7 736.89 43.87 1055.95 48.90 986.56 48.82
8 1070.18 4985 1447.01 55.34 1360.00 54.51
9 1453.73 5561 2082.16 61.45 1816.98 59.63
10 204290 61.23 2740.63 6584 2163.50 62.70
11 281455 66.68 3241.67 88.43 2679.63 66.30
12 382769 72.58 4100.21 72.98 324864 69.91
13 4840.00 77.29 499400  76.43 413357 73.38
14 6679.44 84.00 5948.67 80.56 5685.56 79.78
15 77111 87.78 7523.68 86.76 6631.05 83.63
16 9166.00 94.60 8663.04 89.93 7533.00 §9.00
17 10796.67 97.833 9208.33 91.94 10413.64 9464

18 10127.27 95.27 11180.00 97.00
19 11168.18 98.45 11566.67 98.33
20 11100.00 95.00 11326.67 100.33
21 11250.00 98.33 13100.00 103.50
22 13700.00 104.00

24 15300.00 115.00




Table 6. Maturity at age, Greenland halibt 1CD 1997.
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Walet=1, Females=2, Maturity:i=immature 2=maturing
MAT
1 2
PCTN PCTN N
,;G,;____ - _-_-_.;_E.x__,,, e — [P SR — e
;-—*-"——'—' - ) 2__ — 100,00 . 3.00
3 1 100.00 . 7 7.00
2 100.00 . 15.00
4 1 100.00 . 15.00
2 100.00 . B.00
5 1 100.00 . . 8.00
2 100.‘00 . 3.00
] 1 77.78 22.22 18.00
2 90.00 10.00 10.00
7 1 61.74 32.28 31.00
2 100.00 . 14.00
8 1 58,14 41.86 43.00
2 100.00 . 12.00
° 1 34.00 GB.QO 50.00
2 55.56 44.44 9.00
10 1 12.90 . B7.10 31.00
2 22.58 TY.42 31.00
hh 1 15.79 84.21 19.00
2 16.00 84.00 25.00
12 1 N 100.00 3.00
2 . 100.00 23.00
13 1 - 100.00 2.00
2 . 100.00 19.00
14 1 . 100.00 1.00
2 . 100.00 17.00
15 2 . 100.0; ) 9.00
18 2 . 100.00 5.00
S—
\i 2 . 100.00 6.00




Table 7. Maturity at length Greenland halibut 1997, No mature fish < 37 cm
ne, naturieg fish > 70 em.

Males=1, Females=z2, Maturity:i=immature Z=maturing

MAT I __—}
1 2
PGTN PCTN

LEN SEX
a7 1 100.00 . 4.00
2 100,00 . 2.00
as 1 75.00 25.00 4.00
2 160.00 . 1.00
a9 1 N 75.00 25.00 4.00
2 - . 100.00 1.00
a0 1 33.33 66,67 3.00
2 100.00 . 2.00
41 1 100.00 . 5.00
z 100.00 . 2.00
42 1 50.00 50.00 4?5;
2 100,00 . 3.00
43 1 T s 28.57 7.00
as 1 . 75.00 25.00 4.00
2 100.00 . 2.00
45 1 75.00 25.00 8.00
2 100,00 . - 2.00
a8 1 66,67 23.22 a::;m

.

2 100.00 . 4.00
a7 1 T teer 83.33 s.o;
2 100,60 . 4:;;
48" 1 100,00 . 5.00
2 100.00 3.00
49 1 ) 71.43 28.57| 7.00
2 100.00 . 2.00
50 1 55,56 44.44 9?85
2 100.00 . 1.00
51 1 75.00 25,00 8.00
2 100,00 B a.00
52 v T | ssse| s
Qf_" - 100,00 o .ALM 1.05
53 1 62.50 ar.s0 8.00
2 100.00 . 2.00
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62.50 37.50 8.00
T ool T e
uuhir;;;aa ﬁ_~~55.5o o slb;
| eeer wma s
10.00 $0.00 16.00

. 100.00 2.00

. 100.00 9.00

100.00 .. 1.00
12.50 87.50 8.00
33.23 66.67 3.00

16.67 83.33 6.00

25,00 75.00 4.00
100.00 5.00

. 100.00 5.00

20.00 80.00 5.00
44.44 55,58 9.00

30.00 70.00 10.00

. : 100.00 a.00

. . 100.00 2.u;

37.50 - 82.50 0.00
50.00 50.00 8.00

.| . 1eo.co 4.00

o s 100.00 4.00
20.00 80,00 5.00

. to0, 00 5.00

16.67 83.23 6.00

. 100,00 4.00

.m}étg; 23.33 6.00
100.00 2.00/

20.00 80,00 5.00
100.00 1.00

20.57| 71.43 7.00

. 100.00 3.00

. 100.00 7.00

Table 7. Gont,
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Table 8. Biomass pr sq km, biomass (tons), STD and SE of roundnose grenadier by division and depth stratum,

Div, Stratum{m} Area Hauls Mean sq km Biomass sSTD -min;E
16 401-600 3366 3 0, 0000 0.0 0.0 0.0
601-800 |16120 11 _ 0.0053 85.3 172.5 52.0
801-1000 |6066 8 0.0044 26.8 41.2 14.6
1001-1200 | 611 2 0.0545 33.3 1.6 1.2
1D 401-800 203 2 0.0024 2.1 3.0 2.1
601-800 1940 F 0,1252 242.8 343.4 242.8
801-1000 |3874 4 0.0322 124.6 210.2 105.1
1001-1200| 10140 18 0.19860 1987.7 2490.8 587.1
’1201-1400 6195 ;] 0.2053 1279.2 1298.2 459.0
1401-1500 (3091 5 0.6163 1805.5 ’ 1072.3 479.6

Tahle 9. Abundance pr sq km, abundance, STD and SE of roundngse grenadier by division and depth stratum.

Div. Stratum{m} Area Hauls Mean sq km | Abundace , sTD SE

1¢c 401-600 3366 3 0.0 0.0 0.0 0.0
601-800 (16120 1 : 12,1 1B07448.2| 3185747.2 963554.0
801-1000 (6086 -] 54.6 331227.7 498678.9 178415.7
1001-1200 611 2 504.8 30B406.4 39497.5 27929.0

1D 461-800 (903 2 ’ 1.9 10727.6 15171.1 10727.6
601-800 11940 2 2982.7| 5747637.1 8035212.1 §717815.4
801-1000 (3873 4 560.3| 2205646.2| 3898401.8| 1949200.9
1001-1200 | 10140 18 1149.3| 11653483.4( 11235174.2; 2648156.0
1201-1400| 6195 8 1015.1| 6288393.1| 6065930.7! 2144630.4
1401-1500;:3091 5 1322.6 40B88159.9 1912303.9 455208,3

Table 10. 8iomass pr sq km, biomass (tons), $TD and SE of roughhead grenadier by division and depth stratum.

Div, Stratum{m) Area Hauls Mean sqg km Biomass sTD SE

1c 401-600 | 3366 3 ¢.0010 3.2 5.8 3.2
601-800 16120 11 0.0044 70.3 133.8 40.3
80%-1000 | 6066 ] 00,0240 ;;;j; 7.1 34.3
1001-1200{611 2 V 0:0515 3.5 25.2 17.9

1D 401-600 803 2 0.0000 0.0 0.0 0.0
601-800 1940 2 0.0327 683.4 24.2 17.1
801-1000 | 3874 4 0.0204 78.1 103.6 51.8
1001-1200| 10140 18 ‘ 0.1047 - 1061.5 807.7 190.4
1201-1400| 6195 8 ' 0.0839 519.7 258.3| | 91.;
1404-1500(3091 5 0.0920 284.3 243.3 108.8




Table 11. Abundance pr sg km, abundance,

_12-

STD and S€ of roughhead grenadier hy division and depth stratum,

Div. Stratum(m) Area #auls Wean sq km Ahunaace“— $TD --——--—-;E———--—-

: 401-800 {3066 a3 4.8 168141.8 27950.5 18141.8
€01-800 |16120 1 10.8]  174558.2| 207523.7 62570.;
Eorwoo 5066 8 74.9{  454240.2( 2894938.3 1cl«1zn._4+
1001-1200 611 z 118.0 72083,2 56609.0 40028.6

10 401-600 {903 2 0.0 0.0 0.0 0.0
601-B00 1940 2 83.1| 161284.4 17219.5 12176.0
;;n -1000 3874 4 90.3) 3ap745.3]  446991.1] 223495,
1001-1200] 10140 18 1931 1957985.0| 1372947.8| a23600.8
1201-1400 | 6195 8 170.4| 1055425,7|  430482.9| 154312.0
140415003091 5 117.1]  a3sz032.3| 226044.6 101960.2

Table 12. Biomass pr

sq km, biomass (tons), 8TD and SE of Sebastes mentella by division and depth stratum,

—

Div. Stratum({m) Area Hauls Mean sq km Biomass sTD SE

1Cc 401-600 3366 3 ’0.2059 693.0 683.9 3gd.8
601-800 16120 11 o.0721 11681.7 1776.9 536.4
B801-1000 (8066 8 0.0013 8.2 14.6 5.2
1001-1200 (611 2 . 0.0013 0.8 1.1 0.8

1D 401-800 603 2 0.123% 111.2 111.7 79.0
80%-800 1840 72 0.2305 447.2 581.8 411.4
— —
a01-1000 (3874 4 0.0051 19.8 35.7 17.8
1001-1250 10140 18 0.0013 13.5 34.2 8.1
1201-1400 6195 8 0.0014 9.0 16.5 5.8
1401-1500 3051 5 6.0000 0.0 0.0 Dj;

Table 13. Abundance pr sq km, abundance, STD and SE of Sebactes mentella by division and depth stratum,

Div. stratum(m) Area Hauls Mean sq km | Abundace 570 SE

:; 401-800 r5366 3 2028.7 6828619.6 7752254.0 4475823.7
601-800 [16120 11 343.5] b5536461.3( 9778229.6] 2948247.1
#01-1000 |5066 B 8.4 51158.8 g7385.1 30895.3
1001-1200 511 2 6.6 4006.8 5866.5 4006.8

10 401-600 |903 2 1014.2 915859.8| 1022142.0 722763.6
;;;-BDO 1940 2 627.5 121;;;3?9 1426463.7 1DOBGS;T:
801-1000 (3874 4 10.7 41264.0 50927.7 254683.8
1001-1500 10140 18 3.8 35820.8 51468.8 14488.3
$201-1400 8195 8. 9.6 509726.4 109054.0 38550.:
1401-1500 5091 5 0.0 0.0 0.0 O.J




Table 16. Mean temperature, S.E and number of observations by NAFO Division and depth

Table 14. Biomass pr

6q km, biomass (tens), STO and SE of American plaice by division and depth stratum.

-13 -

Eiv. Stratum({m) Area Hauls Mezn sq km Biomass sTO SE

1c 401-800 3366 3 0.0125 42.0 26. 15.4
601-800 {16120 1 i 0.0008 13.7 3t, g.4
801-1000 | 6066 B ! 0.0000 0.0 Q. 0.0

i
1001-1200:611 2 i 0.0000 0.0 0. 0.0
i

10 401-600 | 903 2 i 0.0773 69.8 22, 16.0
601-BOO (1940 2 0.0060 11.6 16. 1.8
801-1000 |3874 4 0.0000 0.0 0. 0.0
1001-1200| 10140 18 0.0000 ¢.0 0. -0.0
1201-1400(6193 :] 0.0000 9.0 o. 0.0
1401-1500 | 3091 5 0.0000 ¢.0 0. 0.0

‘Table 15, Abundance pr sq km, abundance, STD and SE of American plaice by

Div, Stratum(m) Area Hauls Mezn sq km | Abundace sSTD SE

1 401-600 | 3366 3 51.7 174061.1 76901, 45553.8
601-800 16120 13 W0 48073.6 108551, 32729.4
801-1000 |6066 8 .0 0.0 0. 0.0
1001-1200{611 2 .0 0.0 0. 0.0

1B 401-800 903 Co2 607.1% 548201.1 13622. 9632.6
601-800 [1940 2 29.13 57820.2 B1770. 5§7820.2
801-1000 |3874 4 -Q 0.0 0. 0.0
1001-1200( 10140 18 .0 0.0 0. 0.9
1201- 1400|6195 8 N 0.9 0. 0.0
1401- 1500|3051 5 .9 0.0 0. 0.0

divisien and depth stratum.

stratum. .
Div. Depth stratum (m)
401-600 601-800 301-1000 1001-1200 1201-1400 1401-1300
SCISE| njeC)SE} n |[°C|SE| n [°C|SE| n |°C|SE| n |[°C|[SE| n
1C 4411741 3 138116 6 |351.02] 8 [33] 0 2
1D 5000 2 140050 2 1360430 4 [331.03[16133).02 6 [3.1].04] 4




1ea§ punoss seddoy Yooy ‘| F1d

\/‘

7N

Sr387% e I BT AL R oY)

el E Ty [T AR T

i _.\ . . A
= N T — — —
- . . T " o " " .
i " L " ' 2R o " "

e

%L%L%L%EEL.RH

Y Sniz xt% A7 “raz
- \

=335 [ g-91 Dl ePA wAG ﬁ
. ," | /. .

< USRS BEPhy | oy 587G ToT Tmd S Ee ey 2

LTI o~AvAg Toyg . Frods TN \ VT e g FICYRCE S T
¥

WY IV 2 IRV 98- 20 B R TN ) 7 - R P I [ ) 3ﬂm FI 2 O I - ) O O R B I A B O Y P ﬁu
6] e PO proocd =G L@ fooed] @] foee] S| o] [l oo

oy Pnoe  SAst  MoeT Sxor syt  mol  WNoE | Aol

. [3~e
© Ser et MGL el M

v

P R8T S X - nu ] ._.kn_..‘.. JJO\B\V._ \VL>_+n;.. ,




-15-

. Ha
MBI Jo SINTEL pUR UIBYD sulqqog ‘7 ‘S14

mm:._xm\O m@...:&m\c
£ I3 w09 09 19 s

(Wwop 1 1e)sBW §1/ =) W §/ | 18%SBW pip

‘c "ou opayyy



-16-

'SIUSWSINSBALW HUB) JUWINYJ WOLJ UY € T8 SIOOP Pu® {MES) U3aMmIaq W ['SZ[ & ‘(1 Summ Jamo|
pue 7 Suim doj ‘4 su1qqoq 1910 (pealdsSuim pur SIOOP [MEL JO SJURISIP Us9MIdQ UONE[SY ¢ "SI

spidsaBuinuepun o spidseBuiAload @ SUIQQOq 918804 ¢

|AoY S Bo .Hmc ws||sw EEE L‘G2 | paA
. 181oW | pUBISIB|AOYS.
0G1L Oori  0€} Ocl OLt 001 06 08 0L 09 0G

| S66L/E0TIHIN _ ) O N P— — S S 0
- p— S vl s M A B SR
- - S N S A S IS H.,o_.nl,_
o
. 2
i Gt o
SO js
1023
— — ek D
e i sz &
o Y Y ) ol Y R S B e
A S DM A ) SO NS RO

1sbulewsuer ‘(#yy1) £ ou opaly
PURISIBJAOYS - oppaig




sgew | -.\56"\/\/ | 54°\W %

Div. 1C

Greenland halibut
Catch (kg/sq km)

© 0°- 0 (O
@ 1-100 (@
@ 101- 500 (15)

© 501-2000 (33)

@2001 - 8000 {12)

Fig. 4. Distribution of catches of Greenland halibut.
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