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INTRODUCTION 

The scientific advice for the offshore catch of shrimp in NAFO Subareas 0 

and 1 (not including Subarea 1 borth of 71 °N) was 36,000 tons for 1987, and 

due to lack of information that might change the adviced level, the same 

advice was given for 1988. The effective TAC for offshore Subarea 1 in the 

area considered by STACFIS was for 1988 set by the Greenland Home Rule 

Authorities at 34,000 tons, including a Greenland allocation of 32,225 

tons. Trawlers above 80 GRT reported a total catch in the Subarea of 40,643 

tons, including 6,660 tons taken north of the area considered by STACFIS. 

Catches of smaller vessels including inshore catches are estimated to about 

18,500 tons. 

Until 1986 in general only logbooks from the fishery of nine trawlers owned 

by the Greenland Home Rule Administration were available to the Greenland 

Fisheries Research Institute (GF). From 1986 compulsory logbooks'have been 

introduced for all vessels above 50 GRT. For 1988 logbooks available to GF 

cover about 114,000 hours of trawling and a total catch of more than 41,000 
tons of shrimp. 

Although the data base has not yet been fully adjusted for errors, is has 

been used to introduce attempts to standardize effort in catch rate 

calculations. The present paper also updates earlier information on the 

geographical distribution, catch rates and by-catches in the offshore 

Subarea 1 shrimp fishery. Also, results from an analysis of samples from 

the commercial shrimp fishery is presented. 

MATERIAL AND METHODS 

Based on the compulsory weekly reportings to Greenland authorities by all 

vessels above 80 GRT total catches and numbers of vessels in the shrimp 
fishery in NAFO Subarea 1 in 1988 were compiled by nation and month. 

Logbook data were analysed to show the yearly and monthly distribution of 

fishing effort and mean catch-rates. Mean catch rate indices for seven 

trawlers owned by the Greenland Trawler Company (GTC) for the July-

September period have been used since 1976 to reflect the state of the 
shrimp stock in Div 1B. 
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During the later years a large fleet of vessels of different sizes have 

been introduced to this fishery. As available logbook data now cover a 

greater part of the total fishery, a new way of estimating mean catch rate 
indices seems reasonable. 

By using information on the geographical distribution of the fishery by the 

different vessels together with catches and hours fished in each trawl 

operation an analysis has been carried out to produce a mean standardized • 

effort for each year comparable to the mean effort figures earlier given 

for the GTC-trawlers. 

A linear regression model was applied to the data as follows: 

ln(CATCH PER HOUR) = I + a x VESSEL + b x YEAR +cxVESSELx2EAR 

For a comparison between the CPUE-indices used by STACFIS for the period 

1976-88 (July-September weighted means), the above model was applied to the 

same material including the seven trawlers owned by GTC. 

Due to the short range of years for which the logbook database from the 

private vessels is useful, the interaction between vessel and year in the 

above formula has been removed in runs including these vessels. Also, these 

calculations only 'include vessels with high activity in the area of 

interest (Div. 18). In total 35 vessels were included in the analysis for 

the period 1985-88. 

A series of shrimp samples from the commercial shrimp fishery in Division 

1B was sorted by stages of sexual development, and shrimps were measured to 

nearest 0.1 mm carapace length. Length-frequencies were analysed to 

evaluate the occurrence of sexual stages. 

RESULTS AND DISCUSSION 

Reported catches in 1987.  

Table 1 shows catches by division, nation and month in offshore Subarea 1 

in 1988 as reported by vessels above 80 GRT, 	and Table 2 shows the 

corresponding numbers of reporting vessels. 	The figures for Greenland 

include catches in the offshore fishery north of 71 °N, and although these 

catches have declined compared to 1986 and 1987 (Lund, 1989), they still 

constitute a substantial part of the total shrimp fishery by Greenland 

vessels in Subarea 1 in August, September and October. 

The shrimp landings from Subarea 1 in 1988 by smaller Greenland vessels 

(below 80 GRT) are about 18,500 tons (preliminary figure), of which about 

7,500 tons are estimated to be inshore catches. 

The preliminary total nominal shrimp catch in Subarea 1 was about 60,000 

tons in 1987, which is about the same as in 1986 and 1987. 

Geographical distribution of the offshore fishery.  

Figure 1 shows the distribution of fishing effort (in numbers of hours 

trawled) in 1988 an recorded in the logbook data base (the map does not 

include the fishing grounds north of 72 °N - see Lund, 1989). As in earlier 

yerars the fishery concentrated in the Holsteinsborg Deep, on the northern 

and western slopes of the Store Hellefiske Bank and in the southernmost 

grounds in the Northwest Greenland area. 

Figure 2 shows the distribution of total catches over the year and 

elucidates the importance of certain areas to the fishery. 
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Figure 3 shows the monthly distribution of mean catch-rates and effort 

(numbers of hours trawled) from January 1988 through December 1988. As has 

been the case in several years (1983, 84 and 87) ice hampered the access to 

the fishing grounds west and north of the Store Hellefiske Bank area in the 

beginning of the year (from February to April). 

Trends in catch rates.  

Figure 4 shows the variation in mean catch rates by month from January,1981 

through December 1988 in NAFO Division 18 based on logbook information of 

seven state-owned trawlers (721-1000 GRT) - Table 3 shows the corresponding. 

numbers of hours trawled. A spring peak in catch rate found in May 1988 is 

followed by the typical decline throughout the year as has been the case in 

most years since the fishery started. As mentioned the spring fishery was 

hampered' by ice, but the catch rates may as in 1986 reflect that there was 

access to spring concentrations of berried females. 

Table 4 shows the mean catch rates based om logbook recordings by division 

and month in a north to south 7.5' latitude grid in 1988, and Table 5 shows 

the corresponding numbers of hours trawled. Similar to previous years there 

is a northward shift in the fishery throughout the first half of the year. 

Comparison of catch rates between years in the Davis Strait fishery has 

been based on mean catch rate indices of the state-owned trawlers (using 

the 1976 mean catch rate as reference point) for the period July-September 

in Division 1B. CP0E indices for seven Greenland trawlers (721-1000 GRT) 

from 1976 to 1988 are shown in Figure 5, based on the following figures: 

1976  1977  1978  1979  1980  1981 

Hours 

trawled 	1,005 2,966 3,446 3,588 1,872 5,285 

kg/hour 	743 	549 	501 	379 	468 	438 
Index 	1.00 0.74 0.67 0.51 	0.63 0.59 

1982 1983 	1984 	1985 	1986 	1987 1988 
Hours 

trawled 	3,543 3,967 2,784 3,817 2,967 3,644 4,979 

kg/hour 	550 	490 	495 	563 	620 	777 	561 

,Index  0.74 0.66 0.67 0.76 0.84  1.05 0.76 

As mentioned by Carlsson and Kanneworff (1987) .  CPUE indices since 1980 may 

not be directly comparable to those from earlier years due to the introduc-

tion of more efficient gears around 1980 and in the following years. 

The attempt to standardize the catch-rates of the state-owned trawlers by a 

log-normal model did not have any effect on the trend in the catch-rate 
index. The results of the , analyses, i.e. mean weighted catch rates, are 

shown in Fig. 5. The trends in the catch rates follow very clearly the 

traditionally calculated ,catch rates, but the figures should be treated 

very cautiously, this analysis being only preliminary. A more complete 

analysis including a.o. 	vessel size and trawltype used would possibly 

produce indices with much higher precision. 

Introducing 35 vessels in a similar analysis for the years 1985 to 1988 

resulted in index-values 1.02, 1.04, 1.05, and 0.79 (using the same 

index-value in both analysis in 1987). These indices do not show the same 

increase from 1985 to 1987 as found for the GTC-trawlers, but all data show 

a significant decrease in mean catch-rate from 1987 to 1988. 



BY-Catches in the shrimp fishery.  

Table 6 shows by-catches as reported in the logbook data in 1988 
compared to earlier years. The reported by-catch level in 1988 in 
relation to the corresponding shrimp catch is similar to 1987. As 
before redfish is the most dominant species except in Division 1A, 
where polar cod and Greenland halibut dominate. 

Due to the condition during the handling of the shrimp catches it 
is not possible for skippers to estimate the amount of by-catch 
properly, thus by-catches are known to be underreported (Pedersen 
and Lehmann, 1989). 

Biological samples.  

Length-frequencies of shrimp samles from the Greenland commercial 
fishery in Division 18 are shown in Fig. 6-19. All samples are from 
the main fishing area north of Store Hellefiske Bank, from May 
(Fig. 6-9), July (Fig. 10-16) and November (Fig. 17-19). All 
samples show a fair amount of smaller shrimp (males and juveniles), 
occuring in a number of size-groups. Larger shrimp (primi- and 
multiparous females) are scarce in May and July, but more numerous 
in November. 

Conclusions 

Tne nominal offshore catch of shrimp in NAFO Subarea 1 is estimated 
to be about 51,500 tons in 1988, at the same level as in 1986 and 
1987. The figure includes about 6,660 tons taken in the Nortwest 
Greenland area. Inshore catches are estimated to be around 7,500 

tons. 

As in 1987 ice hampered the access to the main fishing grounds 
early in the year, but catch-rates indicate access to 
concentrations of berried females from the beginning of the year. 
The northward shift in the fishery as seen in earlier years 
occurred agin in 1988. 

Mean catch rates of Greenland trawlers in Division 18 in the July-
September period declined from 1987 to 1988, the 1988-figure being 
at the same level as in 1985. An attempt to standardize the effort 
resulted in similar trends in cpue-figures. Standardized data from 
a larger number of selected vessels in the years from 1985 to 1988 
did not show the increase found in the GTC-data from 1985 to 1987, 
but did reflect the decrease from 1987 to 1988. These data however 
included fishery in all Divisions in Subarea 1, and variances in 
the model are still very high. 

Reported by-catches showed a low level as in 1987, but are not 

considered to be realistic. 

Biological samples from the commercial fishery in Division 1B in 

April, July and November showed occurrence of several size-groups 
of males and juveniles. Females were scarce in April and July-
samples but more frequent in November. 
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Table 1. 	Offshore catches of shrimp (tons) by division, nation and month in NAFO 
Subarea 1 by trawlers above 80 GRT as reported to Greenland authorities in 
1988. 

MAFO DIVISION 

IA NORTH 	GREENLAND 

TOTAL 

lA SOUTH 	GREENLAND 

TOTAL 

1B 	 DENMARK 
FAROE ISL-
FRANCE 
GREENLAND 
NORWAY 

TOTAL 

IC 	 DENMARK 
FAROE I SL - 
GREENLAND 
NORWAY 

TOTAL 

1D 	 DENMARK 
FAROE I SL - 
GREENLAND 
NORWAY 

TOTAL 

TOTAL 	DENMARK 
FAROE I SL - 
FRANCE
GREENLAND 
NORWAY 

TOTAL 

JAN 

1246 

1246 

- 

43 

43 

219 

219 

- 
150-8 

1508 

ml 

- 
- 
- 

744 
- 

744 

- 
- 

1041 

1041 

- 
- 
- 

1785 
- 

1785 

MAR 

- 

2525 

2525 

- 

182 

182 

6 

- 
- 
- 

2713 
- 

2713 

APR 

2359 

2359 

70 

2087 

2157 

1 
24 

25 

70 
1 

4470 

4541 

la 

3 

3 

50 
31 

, 	- 
4963 

- 

5044 

11 
8 

305 
- 

324 

33 
7 

107 
5 

152 

94 
46 
- 

5378 
5 

5523 

JUN 

275' 

275 

17 
30 
- 

4271 
31 

4349 

6 
88 
67 

161 

1 
81 

82 

17 
36 
- 

4635 
179 

4867 

JUL 

692 

692 

- 
- 

88 
2866 

- 

2954 

45 
84 

159 

288 

- 
43 

43 

- 
45 
88 

3642 
202 

3977 

AUG 

1461 

1461 

23 
8 

333 
3026 

- 

3390 

25 
70 
71 

166 

1 

23 
33 

4557 
72 

5018 

SEP 

1589 

1589 

109 
- 

- 
1637 

- 

1746 

109 
- 

3226 

3335 

OCT 

1820 

1820 

1 

- 
25 

1120 

1145 

12 
- 
- 

12 

1 

- 
37 

2942 
- 

2979 

333  

NOV • 

702 

702 

178 
- 

2226 
- 

2404 

3 
70 

73 

1 
1 8 

19 

192 

3006 

3198 

DEC 

118 

118 

- 
22 

805 
- 

827 

9 
235 

- 

244 

3 
7 
- 

10 

- 
34 

1165 
- 

1199 

TOTAL 

6660 

6660 

1 
1 

199 
294 
421 

27788 
31 

28733 

81 
108 

4205 
297 

4691 

33 
22 

373 
130 

558 

313 
424 

3992
2

7 
458 

40643 

Table 2. 	No. of vessels above 80 GRT by division, nation and month in the shrimp 
fishery in NAFO Subarea 1 as reported to Greenland authorities in 1988. 

NAFO DIVISION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL 

IA NORTH GREENLAND 2 5 16 15 16 15 11 6 30 

TOTAL 2 5 16 15 16 15 11 6 30 

lA SOUTH GREENLAND 1 1 

TOTAL 1 1 

1B DENMARK - - 2 1 - - 2 
FAROE I SL- 1 1 2 3 3 4 
FRANCE - - 1 1 - - 1 
GREENLAND 11 10 18 20 21 18 15 15 15 14 16 14 46 
NORWAY - - 1 - - - 1 

TOTAL 11 10 16 20 24 21 16 18 16 16 19 17 54 

IC DENMARK 1 1 - - - - 2 
FAROE I SL- - - I 1 1 2 1 1 1 3 
GREENLAND 4 10 11 20 15 5 5 5 - 6 8 38 
NORWAY - - - 3 3 3 - - 3 

TOTAL 4 10 11 21 17 9 9 10 7 9 46 

10 DENMARK  
FAROE ISL- 1 1 1 1 3 
GREENLAND 3 9 1 1 1 1 21 
NORWAY 1 1 - 3 
TOTAL 6 2 4 12 2 2 1 1 2 2 28 

TOTAL DENMARK - - 1 2 1 - 1 1 - 2 
FAROE I SL- 1 1 1 1 2 - 2 3 3 5 
FRANCE - - 1 1 - - - 1 
GREENLAND 12 11 16 20 21 18 19 18 17 18 17 14 46 
NORWAY - - 1 4 3 4 - - - 4 

TOTAL 12 11 16 22 25 24 24 26 18 20 20 17 58 
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Table 3. 	No. 	of hours trawled by month from October 1975 through December 1988 in 
the shrimp fishery in NAFO Division 1B, in logbooks from seven trawlers 
(721-1000 GRT) owned by the Greenland Home Rule Administration. 

Div. 	Year 

18 	1975 

Jan 

- 

Feb 

- 

Mar Apr Nay Jun Jul Aug Sep Oct 

50 

Not 

331 

Dec 

183 

Total 

584 
1976 12 - 7 252 326 309' 370 329 1805 1977 104 84 245 391 643 839 874 1053 1039 1297 1293 957 8819 
1978 233 - - 13 948 1209 1228 1326 894 1282 1199 626 8956 1979 27 18 823 752 991 972 1191 1521 876 911 922 891 9895 1980 771 627 685 670 1330 131 469 822 581 254 8340 1981 857 172 366 729 1059 1187 1915 1816 1554 1436 1254 692 13017 1982 169 - - 220 711 1001 1301 1302 940 1258 684 13 7599 1983 - - - 15 1032 1184 1244 1307 1416 1452 819 50 8519 1984 - • 	- 3 543 1936 1800 1851 602 331 1512 1136 180 9894 1985 19 146 606 728 1281 785 1244 1071 1502 1418 1608 961 11369 1986 1706 1645 474 1013 1707 1170 1128 1162 679 586 396 199 11863 1987 967 489 1118 607 1029 836 1601 1810 233 - 132 177 8999 1988 443 229 552 557 700 1396 1749 1894 1336 1331 1147 404 11738 

Table 4. 	Mean catch of shrimp (kg/hour) by month in 1987 and 1988 in NAFO Subarea 1 
in the shrimp fishery of Greenland trawlers in a south to north grid (7.5 
minutes 
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 - 
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Table 6. 	Reported by-catches (tons) in the shrimp fishery from 1977 to 1988 in NAFO 
Subarea 1 by Greenland trawlers and a comparison with the corresponding 
shrimp catches. 
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70°  

69 °  

101 - 500 

501 - 1000 

> 1000 

43/ 	41itl 

- 9 - 

MG 

MS 

MD 

MIT 

■A 

LC 

( X 

LM 

LL 

LR 

Lc 

LF 

LE 

LU 

LIT 

LA 

ITA 

FL 

FS 

n Y 

AL 

ui 

xA 

JS 

JR 

Jr 

JP 

mai 	Es my: a WOOS 
li  

on ma ri a te 1 
li 414" 	

t I 
0"" . gill II III 2. _412411111 

I  

4 ■m. CGS i rnonsparm 
ri. II III li  hilimIIIMIN 
Ism In mil 	worm 
H ii Mu P 'V P IIMEI " 
■ NAI 	immtgim ri 
il IMIIIIIII. .1114110 mu um ammo won m minummommommummin 

:::::7:!!!!751; 
milinalp 
m ran* maawshigaam 

ifroomortok ,... mum sal 
MIPMENAOIMWOmmftme ma -  Irian  MN I! a MMIlnila 

11 .

442 
67 °  

6° 

0 - 100 

57° 	 56° 5 ° 72°  

71 °  

65°  

Jo  

if 

Figure 2. Distribution of total catches in 1988 in the shrimp fishery in NAFO 
Subarea 1 between 64

o
N and 72 N, based on logbooks from Greenland 

trawlers. 



-6°  

72° 
53°  54° 	  

I 	-I 	1,1/11  
59°  

MK 

MJ 

MY 

MG 

51F 

ME 

MO 

MB 

5 5° 57° 56°  

MA 

LZ 

LA 

Lv 

LT 

LS 

Lrl 

LP 

LH 

LM 

LL 

LK 

Li 

LN 

LG 

LF 

LE 

LO 

LS 

LA 

KZ 

KS 

KY 

KT 

KS 

KR 

RI 

KN 

KM 

KL 

KK 

KJ 

KH 

71 °  

70°  

69 

68° 

67°  

KG 

KF 

713 
12.  

04 is 

1.3 

J S 

JR 

JP 

JN 

65°  
JL 

JK 

JJ 

JH 

JG 

JF 

JE 

JD 
60°  

an 430 4:19 440 22 

10 

KE 

KO 

KO 

KA 

JZ 

J5 

iv 

Figure 3. Distribution of mean catch of shrimp and effort in January 1988 in the 
shrimp fishery in NAFO Subarea 1 (from 64 to 72 N), based on available 
logbooks from Greenland trawlers. Upper figure in each statistical unit is 
mean catch rate (1WhOUr).—lower_fiallre_no.s_of_hnnrosasal.A_ 



5 ' 	 57 ° 	55 0 	55° 	54° 	ir 72 °  

70° 

69 

68° 

67 

„. 

65 ° 

64°  

Ihie220--s..  

FEBRUARY 
PI 

1 988 
facie 

91.01 
7■1511.111 

ria mom Ems 

1H1IIIIIININIIII pi il 
1 1.1gp_ 

EINE isibi-Isal. 
EN , LL  I I ilime 

r ailliglintia 

I 

LEI I le 

LA 1  mad IPPral ME  g 1 m I 
.1 r  a 1 El me muallag 

1 IN 1 sir 11 
III 
ra 

P.  
MINIM MEE 

1  FillgaNni IIII WA HERM IN MIll EINE PON 

, mfl•• NMI tfallPril 1•014/11= 111111MMWEI ITN LI 

■ ■ ■.  
I 

11 at, 134,5 0  

,A 
MI 

11 
Ma Ill Ill Ai 

ER 

I 

1 Hil NI I 

JG 1111111111111111 1111111 Ji 

JO 

36 39 440 1 2 3 a 5 6 I 8 9 10 li 12 

L7 14 15 16 1 la 19 20 Y1 2 2 

Figure 3. Continued. February 1988 



- 12 - 

9 	 8 	 6 	 2 / 

. 

eat 

al 
Pile.;5=1 

NIB 
Mn 

MARCH 	1 988 

wl 

1.1.11! 
IMEM• 

1111h ]00 

MD  

1 ...sm....) LV 
B. 

111 ill .111 .■ 
rImap= 

NIIII
a • I 

IE LX 

I I LE 

6 

B MOOMM 
MIRIAM  
MUWATINN ME . 

NL 

I Igo! 
y 8 
II 
awl' 

 I 
d MO mm II m I I MI NN I III m 

m mm m 
a 

N I N II NI hi IN 
IN MIME MP 

WM MO MIHMEIMMftE 
D 22S - ITI,I .II VA la El 

m 
reariall ....... :ammo 

ill 
m 

Is 
M. 

Jz . 
I m 

I
N lllili JJ 

JE . i  

Jai 4J0 JJ0 a 

'
~

  

64° 
 

Figure 3. Continued. March 1988. 



- 13- 

se 57° 	 50 55°  

-mgmem 
54°  

Pi *  al Mt nai 
g  MIMI 

a 
APRIL 1 988 aca

MILM ASSI 

7,- 

UMW 
NM WO 

MB MIN 
SIIIIRIPS 

NMI III 

L .III11UI r 
II . ■ 

omm.....rs 
lis lito 
MS 

ft.iiiiik, 
WARM 

Ina- I , 
IN Erna II III so lbsra 

al■ halaleniiil 

I • 
6s. 

6  . 

6 °  

64 

in 

NH EttlaINNI tg.....agnirm 

INPAIIIIIIIII ■I 1 
Iftia ENIERTMOI 

11 1 
lillllll I ,o /El 11 it ta  F■HIIHe i P 

U' aid  a itti,r It EN 
1 

5 
s'os't FEE 1 11.1 

`-lc? t  s  si ripai li■i■166.  IIIIMAINII Iteglidal aim 
li 1 

II 1 IN ■gi. RECINEN NI WPM II n Kam si 
--i. IN 

n 

nl 7‘  

JG 5 1.'  

, 

70 

43 9 439 440 I 2 • 3 3 > B 9 10 II • 15 la 17 la 19 20 22 

Figure 3. Continued. April 1988. 



- 14- 

5 9° 	 SW' 	 5J ° 	so° 	ss° 	5 	53 °  
72° 

,. 

.0 
60 

. 

uK __..., M/ 

MAY 1 988 
REMM It . PE a r.S1 1r n mann m Ems 

111  ME II 1 MD 

L IIIII 
Pilo II LR 

Ltl 

LM Ill 
LL WU 

I IIIIIII 
=MOMS LG 

7,6m  m L 
LE 

LA 2 9 la LB , 
L  R®  ■AVA. 

1 RIM MMNIMMI -MMMQ n RIM ARIM EMOMUMMa 

I !IA 
1111 

39J "II nM 

KL  
1ST 
56 

1`~L 3-' 
' -'- , 1 
i III KN . 

KF MI 
NEWNIIMO 

IN MP 

RONA PPIN hn 
I 
POW 

I 
BEN 

a 
I 11- N ii 

I -91 
JA 
JP 11 
IN 

i 

e 
JM 

JL 
Jn 

JJ 

J 
G 
F Z 

 
2Al 
lb 59 4 V.r 
wa 

JO 

437 o9 39 40 I 2 3 ....... o II 13 3 u 15 la n le 5 20 21 De  53 

Figure 3. Continued. May 1988. 



- 15 - 

59 ° 	 5e 	 57° 	 56' 	 55 ° 	 54 °  

ManWAM 111 
Mcrae 

n  

60 

6 

G  • IP 
PI 

1 . J U N E 1 9 8 8 11 In mamma 

Mail lift 
n WI, Nee 

, mum 1 IBM 
IA „ I I , 
stil .. ...... , oto ..... Le  _, 

LG 

.0 . . _ , . . m. VZ V4 A . ...al mom. MIll Rial 
Mittl iiiiiraffanta 

m EL '' I PI" I _ -  
Rii, 

■ . m. . „,„ ... . .. .1  i„.,m1 FM KK I 
III Rai • 
OM 00M00 0 ., 

1 MU 111 
IHIh 

65° 

l I I I I 
V1 

JN 

Jn M I 11111 I I lliilil  -  
1 I a 6  

Figure 3. Continued. June 1988. 



Figure 3. Continued. July 1988 

- 16- 

59°  58° 	57° 	56 ° 	55° 	54°  72° Ibm1 —A 

J U L Y ' 
a 

1 9 8 8 
MBE 

M 
”MNIM ane m 
M ummox MMUS' M AM kinsmommaiim Emfls 

Mn  

III III il L wuR_Imm, larleal 
,..-- 
ge, 

I 
47  LP L 
il 

-I 	- 
MIMI LH  LG.. . .1... 

,,s IW 

e 

so 

M 44111 IFICt'M nial MM• 
1 3. `' "aoMIONMMM lb MMMOM 

MI of  M MM MS M MMIa 
,, xs  

Nil , 

III 
NP 

1i4  56i , 
IR 35t 

1L 15^ AT ,5 nn ,„ 
52 M19 ~o II NJ i I 

OI A , MMV" A ,, 00  ,_ "1 la  ,o A A, POI 
II 

11.  AL 
66° 

Minn 
WW2. 

111 

1 

I 

e JM 
JL 

' JJ 

JO r■ S El 
JF 

JO 

O 6 
431 439440 4 5 5 7 0 9 W II 1R 13 In 15 19 30 ” 2 



- 17 - 

Sr 	
e 	 56' 55° 	 5 ' 	53°  

72 
mg 1' 1 

-11rill PININ 
p.=...... 

700 

69 

68°  

67 

66°  

65° 

MJ 

up , rs y.. A., MG AUGUST 1 98 8 a 
 WAN ME 

 ri I 

■11 710  
I. 
11111 

iiiq 

ral
■
aliPidrA 

We 
MD S..  

61 
21b `la 410 

4  Wit. V; sa 
21-r 

1 4 

Me 
"'1 
11 

149 
96 

911 
206 

tut 
1E1  

'2_1 
-a 

2.56 
111-152  

rn VI 
265  

SF. 11"Ir 
leg 

MIMI 	. 

MA 

LZ 

LX 

LV 
181 
-53 

4,n 

LT NOM 
LS 

 Le 

L,... 

LL 
411 

1 

LK 

SPIL_11-  aimpinsia-i  1.J 

,,, 
LG 

LF 

LE 

Lo '311 
12 

7 -41 -181 24,2 

LO 4,  11}"  -1'4543 L'  .: ' a.  -.....“ '‘ I.  27 l' 7 2-2  ''''r I IiiiIENIEW 
2,6 
III 

Ma 

Litt!. 110 L  
pg2411.111111 

Napo 

... I 
a  

1 

LA 
...143b1 5 4 92 sob .3.1 611 

1,1 
03 t5 

KZ 344 

rtt 
2114 348 

-. 47. c,  64-1 .. 411 1c. .. 545 'lc 461 ' 	-41 18 

11 Y 

'21 69 
6" WS 

.2 - 
442 1N2 

.5mM 
s ^,411 

so/ 

b./1 41 

1 3 o 
12444 132 

431  Mirairill 
..I 
KS _as_ as trio 

ci 75 	, 
516 
nre.  434 5b1 51, rs., 4.al 1No 

'11‘ 

5s1 ,•3 
348  
-5.6 

22.( 
._3.4_ 

1
141 III- 

KR 
„ 

_at  
'559 

Cl 
.58 zat.  

2 1 
9„ 

111.  

1.5 
Km 135.  

141 
SW LI 
155 

515 
11'2_ 

110 17 iba I'D 
KL 6/16 S-  431 288 C V 16-1 
Kil 29S 4-4- 

346 h3 
4.1 2.34 

IR 

FOP! 
Km 

PI 
KG 4 
IF 

455 31 1  
2..321 45 

••• 
O.. Patel poi a  psi  it 

il KE 
2.02 45 IRS 

'2..$ 
KD n6 

15 
930 	7.4t 
IL 	1 -.-5 24.1 .15 

rte 
8 1  
25  

441 485 
.69 	11 

44 

a 113...  
ix  
iv to p 

Smil 	1 yil 

I 
- .1 i 

.1S Illk 

JR 

JP I i ma 
JM 

Ji 

JJ 

ill 

VG 

JF IV (3-1 

JE 35 
11 

JO 

137 4311 439 440 I 2 3 	• 3 4 I 9 9 ID II 12 13 14 lb lb IT IS 19 	20 21 
64 

23 

Figure 3. Continued. August 1988.   
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Figure 3. Continued. October 1988. 
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Figure 3: Continued. November 1988. 
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Figure 3. Continued. December 1988. 
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Figure 4. Monthly mean catch rate of shrimp (kg/hour) in NAFO Division 1B from 
January 1981 to December 1988 based on available logbook information from 
seven trawlers of the Greenland Home Rule Administration (corresponding 
no. of hours trawled are given in Table 3). 
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Figure 5. Indices of mean catch rates for the period July-September by year 
in NAFO Division 1B from 1976 to 1988, based on logbook infor-
mation and landings of seven trawlers owned by the Greenland Home 
Rule Administration. Standardized indices for the same vessels 
are also given, see text. Indices are calculated relative to the 
mean catch rate for the period in 1976. 
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Fig. 8. Length-frequency diagrams for 
	Fig. 7. Length-frequency diagrams for 

commercial shrimp samples from 	commercial shrimp samples from 
Div. 1B in May 1988. 	 Div 18 in May 1988. 
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Fig. 9. Length-frequency diagrams for 
commercial shrimp samples from 	 commercial shrimp samples from 
Div. 1B in May 1988. 	 Div 1B in May 1988. 
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Fig. 10. Length-frequency diagrams for 
commercial shrimp samples from 
Div. 18 in July 1988. 

Fig. 11. Length-frequency diagrams for 
commercial shrimp samples from 
Div 1B in July 1988. 
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Fig. 15. Length-frequency diagrams for 
commercial shrimp samples from 
Div 18 in July 1988. 
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Fig. 18. Length-frequency diagrams for 
commercial shrimp samples from 
Div. 1B in July 1988. 
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Fig. 17. Length-frequency diagrams for 
commercial shrimp samples from 
Div 18 in November 1988. 
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Fig. 18. Length-frequency diagrams for 
	Fig. 19. Length-frequency diagrams for 

commercial shrimp samples from 
	 commercial shrimp samples from 

Div. 1B in November 1988. 
	 Div 1B in November 1988. 
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