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I. INTRODUCTION 

The fishery in Denmark Strait began in 1978 with a catch of about 360 tons 
and subsequently increased to around 12,500 tons in 1988. In,1989 and 1990 the 
nominal catch of the Danish, Faroese, French, Greenlandic, Icelandic and 
Norwegian vessels decreased to less than 11,000 tons. In 1991, the total nominal 
catch of the aforementioned nations was about 8,200 tons. Reported catches and 
TACs throughout the history of the fishery are given in Table 1. 

The shrimp fishery in the Denmark Strait occurs primarily in the area of 
Strede and Dohrn Banks as well as on the slopes of Storfjord Deep (Fig. 1). The 
available fishing ground at a given time depends heavily on the ice conditions. 
The main fishing area extends from approximately 65°20'N to 67'30'N and between 
27°W and 33°W. During the last 6 years about 60 vessels participated in the 
fishery on the western side of the midline, and about 30 vessels on the eastern 
side of the midline. 

2. INPUT DATA 

2.1. COMMERCIAL FISHERY DATA  

2.1.1 	Trends in catch and effort  

catch and effort data were available from logbooks from Greenland, Norway, 
Iceland and France since 1980 (Skuladottir 1991 and 1992 a). Some Greenlandic'  
data from the early months of 1992 were also available. 	Catches and 	, 
corresponding effort were compiled by month and by fleet. CPUEs were calculated 
by month and the mean weighted CPUE of two periods of the year. (January to June 
and July to December) was then applied to the total catch of the period to 
estimate the total effort. 

Total catches increased rapidly from 1978 to 1980, decreased in 1981' and 
remained stable to 1983. Catches increased steadily from 1983 to 1988 and then 
decreased to 1991 (Fig. 2). For the most recent years, more than 80% of the 
shrimp in Denmark Strait was caught by Greenland, Norway and Iceland. Total 
effort values show the same pattern as catch. Between 1980 and 1989, effort 
increased from about 35,000 hours to more than 100,000 hours, declining 
thereafter to about 92,000 and 95,000 hours in 1990. and 1991, respectively. The 
fishery from July-December became more important at the end of the eighties, 
accounting for approximately 50%' of the total annual effort. In 1991 the spring 
fishery was again the most important. 	' 

2.1.2 	Standardization of the catch rates  

All available catch and effort data from 1980 to 1991 were analysed,using 
SAS multiple regresSion procedures to account for the seasonality (mOdths:' 
January to December) 'of the.fishery and performance of .the' different fleets, ' 
'namely Greenland, Norway, Iceland and France. 

The analysis of variance explains 63% of the total variability with the 
' three variables highly significant (Table 2). The plot of the residuals 
distributed with no obvious outliers (Fig. 3). No interactions between the 
variables were tested. T-values indicate that the 1989 and 1990 catch rates were 
not significantly different (P > 0.05) from the 1991 catch rate (Table 2). The 
catch rates from January. to May were not significantly different from the 
December rate. 

2.1.3 	Trends in catch rates 

Abundance indices were calculated from both the unstandardized and 
standardized series using 1991 as the reference point: 

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

Unst. 2.67 2.69 2.33'1.93 2.32 1.74 2.20 1.86 1.41 1.08 1.22 1.00 
Stand 2.76 2.08 1.98 2.30 1.97 1.92 1.94 1.88 1.24 1.00 1.14 1.00 



Both indices show an overall declining trend from 1980 to 1991 (Fig. 4). 
Within the general trend, however, a period of fluctuating (unstandardized) or 
stable (standardized) catch rates can be seen from 1981 to 1986-87, followed by 
an obvious decline from 1986-87 to 1989. Catch rates were similar in 1989, 1990 
and 1991. The 1989 -91 level was about 50% of the level seen during the period 
of relative stability from the early to mid 1980's. The 1978 and 1979 catch rates 
correspond to very low effort and, therefore, are not comparable to the later 
years. 

2.2 COMMERCIAL BIOLOGICAL DATA 

2.2.1 	Norwegian fishery data 

The Norwegian observer samples of shrimp from 1981 to 1991, usually obtained 
in the period February-March, are shown in Figure 5 and Table 3. In all years 
there is a prominent peak of females around 30 mm carapace length (CL). In 1981, 
1984 and particularly 1990 and 1991 (Smedstad and Torheim 1992, Skuladottir et 
al 1991), there were considerable numbers of smaller animals (males) present in 
the samples. The occurence of males (shrimp < 27 mm) was estimated at 20, 29, 
34, and 38 %, respectively, compared to less than 10% in the remaining years. 

2.2.2 	Icelandic fishery data 

The Icelandic observer samples (Fig. 6) taken in the fall of 1987 and 88 
agree well with the Norwegian samples from the same years in that the catches 
were comprised mainly of female shrimp with a distinct mode at 30 mm CL 
(Skuladottir et al 1991). The 1990 fall samples show the increased importance of 
the male component (about 50% compared to 32 and 26% in 1987 and 1988) which is 
even more pronounced than in the Norwegian data. The 1991 and 1992 samples taken 
in spring (Skuladottir 1992) show that male shrimp dominated at this time in both 
years. 

The occurrence of a component of female shrimp with a mode at 25 mm' in the 
1990 samples suggested that sex change occurred earlier than normal. This could 
indicate a response to fishing pressure, as indicated by declining catch rates 
of the past years, or there could have been an immigration of shrimp from 
Icelandic waters where males change sex at a smaller size. The 1991 and 1992 
samples show the occurrence of some female shrimp at these smaller sizes but 
there was no noticeable component as seen in the 1990 data. 

2.2.3. 	Greenlandic fishery data  

The Greenlandic observer data of 1990 and 1991 (Carlsson and Kanneworff 1992 
b) also compare well with the Norwegian data in that the mode of female shrimp 
continues to dominate and that the catches in these years comprise a substantial 
proportion of small (male) shrimp (Fig. 7). 

2.2.4 	Discards in the shrimp fishery 

' 	Norwegian observer data indicate a decrease of the discard rate from 1990 
to 1991 (Smedstad and Torheim, 1992). The discard rate estimated from the 
Norwegian observer data series is as followed: 

% 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

Mean 14.9 1.7 0.8 3.4 2.3 0.9 3.0 2.2 2.0 3.0 0.8 
Min. 11.5 1.0 0.0 0.7 0.1 0.0 1.2 1.0 0.0 0.0 0.0 
Max. 15.7 7.0 2.1 5.9 7.8 1.6 7.2 2.8 5.3 7.6 5.1 

However, these values correspond to only one vessel fishing in a limited 
area for a short period of time and may not be representative of the activities 
of all fleets in the whole season. 

Size distributions of the shrimp catch of factory trawlers were estimated 
by sampling in 1990 and 1991. Shrimp discards were estimated by comparing size 
distributions of the catches with those of all size categories kept. The factory 
trawler discard of shrimp in Denmark Strait was estimated at a minimum of 1034 
tons in 1990 and 840 in 1991 (Carlsson and Kanneworff, 1992 a). 

Discard procedures may have changed over the years due to market 
requirements for larger shrimp and the development of effective gradingmachines. 
The high number of vessels in the fishery and vessel- quota limitations may have 
resulted in higher, not reported, amounts of discarded shrimp. 

3. 	SUMMARY OW ALL INDICES 

Trends in catches  
Increase from 1978 to 1980. 
Decrease in 1981 and stabilization in 82 and 83 at around 4,700 tons. 
Steady increase from 1983. to 1988 to 12,500 tons. 
Decrease from 1988 to 1991. 



Trends in effort  
General increase from 1979 to 1989. 
Decrease from 1989 to 1990. 
Effort at the same level in 1990 and 1991. 

Temporal. shift in the fishery  
Spring fishery from 1981 to 1986. 
From 1987 to 1990, spring and fall effort approximately the same. 
In 1991, return to a spring fishery. 

Trends in catch rates  
Overall declining trend from 1980 to 1989-91. 
A period of stability between 1981 and 1986-87. 
A decrease from 1986-87 to 1989. 
Stability from 1989 to 1991. 

Demographic structure of catches  
Catches from 1981 to 1991 dominated by females with modal length about 30 mm. 
Proportions of males (< 27 nun) at higher levels in 1981, 1984 and especially in 
1990 and 1991. 
The indicationS of earlier sex change in 1990 were not so evident in 1991 and 
1992. 

Discarding 
The data show that animals between 20 and 28 nun (mostly males) were discarded. 
The estimated rate of discarding increased by 50 i from 1990 to 1991 (January to 
June). 
Levels of discarding were estimated at approximately 1,000 tons in 1990 and 800 
tons in 1991 for the observed vessels. 

4. SUMMARY OF ADVICE FROM PREVIOUS YEARS 

The interpretation of the effects of fishing on the stock in the Denmark Strait 
has changed since the first assessment was conducted in 1980. In 1981 (NAFO,. ' 

1981), it was thought that the decreases observed in the spring catch rates were 
due to heavy exploitation. Also, it was considered that the stock was at the 
northern limit of the species distribution range, and as such, could be more 
sensitive to exploitation. Therefore, a cautious approach for the exploitation 
was recommended, and the TAC was set at 4,200 tons (the estimated MSY). By 1985 
(NATO, 1985), it was interpreted that the stock was stable and the TAC of 5,000 
tons (average catch 81-84) was advised. 

No TAC advice was provided for 1986, 87 or 88 because the catch rates could not 
be interpreted as an index of stock abundance. In 1988. (NAFO, 1988), it was 

, observed that increased catches over the previous several years had had no 
apparent effect on the resource and catch levels at around 10,000 tons were 
recommended as an exploratory level for several years. • 

Catch rates declined in 1987 and'1988, however catch composition and biomass 
-estimated from 1985 to 1989 suggested that the stock was stable and in 1990 
(NAFO, 1990), 'it was recommended that the TAC remain at 10,000 tons. The 1989 
survey showed that the stock was dispersed and, the sexes well mixed. In 1991 
(NAFO, 1991), the catch rate series was standardized to account for changes in 
seasonality and fleet, composition and it was interpreted that the stock in 1989-
90 was substantially lower'than in the period of stabilized catch rates. Also 
more males appeared in the catches and there were indications of earlier sex 
change. These concerns resulted in an arbritrary redUction of the TAC from 10,000 
to 8,000 tons. 

5. STATUS OF THE RESOURCE . 

As interpreted in 1991, the abundance of the resource on the fishing.grounds is 
thought to be et a lower level than it was ,during the period of relative 
stability. This could be due to a reduction in stock abundance, a change in the 
distribution of the resource or some combination of the two. Thenleciease of CPUE 
associated with an increasing proportion of male shrimp in the catches could 
indicate agecrease of the abundance of the females. The apparent decrease in the 
size at sex reversal in 1990 was interpreted as'a possible response to a decrease 
in population abundance. However, this observation' was anomalous and therefore, 
at this time, cannot be considered indicative of a trend towards earlier sex 
change within the population., 

The surveys showed a change in the distribution of the stock in 1989 in that 'it 
appeared more widespread and that the sexes were well mixed throughout the survey 
area. The 1990 and 1991 fishery data indicate that this is still the case. 
Moreover, there is no decrease in the mean size of the female shrimp which might 
be expected'after heavy and prolonged exploitation. , 

'6. 	PROGNOSIS 

The current low level of the shrimp resource in Denmark Strait could be due to 
a reduction in stock abundance (through fishing) or a change in the distribution 
of the resource. At present, we are not able to distinguish or determine which 
of the scenarios or, more likely, combination of scenarios is correct. However, 
faced with this uncertainty, catches should be limited over the next several 
years to levels'below those attained from 1986 to 1990 (10,000 to 12,500 tons) 
in an attempt to increase the catch rates and prevent'a possible overexploitation 
of the apparently low spawning biomass. 
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Country 1978 1979 	1980 1981 1982 '1983 1884 1985 1986.   1987 1988 1989 1990 1991 "' 193t.' 

Danmark - 	702 581 740 204 443 353 660 556 444 366 390 358 
Faroe Islands • 4233 713 737 443 668 674 727 595 ' 679 695 843 1007 
France - 	50. 353 414 291 500 642 780 1030 494 381 61 118 
GreeNand - - 	200 1004 1115 1467 2250 2595 6781 6627 7458 5981 6210 4202 
Iceland 363 485 	759 125 0 43 742 1794 1150 1330 1424 1328 281 485, 
Norway • 800 	2481 2016 1896 1727 2128 2051 2026 2041 2052 2098 2500 2504 

Total catch 363 1286 	8405 4792 4902 4175 6731 8110 10964 12178 12549 10747 10275 8654 

Total catch eastern side  363 485 	769 125 0 43 742 1794 1150 1330 1424 1326 281 465 

Total catch western side 0 800 	7646 4667 4902 4132 5989 6316 9814 10848 11125 9421 0904 8189 

AdWced TAG - . 	, 4200. 4200 4200 5000 - 10000' 10000' 10000' 8000 

Effective TAG western side .. 8000 4500 . 5725 5245 6090 7525" 7725-  8725" 0025" 14100 14500 13000 

• Adylced for a few years as a precautionary measure. 

" Not including Greenland 6shery north of 68" 30• N. 

4 • Provisional data. 

Table 1. 	Nominal catches (tons) of shrimp in the Denmark Strait. 



0.0001 
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0.0001 
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0.2024 
0.5459 
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0.0001 
0.0001 
0.0001 
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0.0001 
0.0004 

0.7074 . 
0.0001 
0.0001 
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0.12423725 
0.13974778 
0.16422759 
0.14282673 
0.13014891 
0.11742181 
0.10912849 
0.11389792 
0.10851192 
0.10841224 
0.11072353 

0.15755337 
0.14919029 
0.14251991 
0.13944654 
0.13796924 
0.14525267 
0.16000758 
0.14519150 
0.14327680 
0.14079175 
0.14478847 

0.08920958 
0.08745028 
0.09634810 

- 5 - 

Class 	Levels 

YEAR 	12 

MONTH 	12 

FLEET 	4 

General Linear Models Procedure 
Class Level Information 

values 

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
1991 

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

1 2 3 4 

Number of observations in data set - 275 

General Linear Models Procedure 

	

Dependent Var able: LNCPUE 	
Sum of 
	

Mean 
Source 
	DF 	Squares 

	Square F Value 	Pr > F 

Model 
	

25 	75.86112806 
	

3.03444512 	17.16 	0.0001 

Error 
	

249 	44.03480584 
	

0.17684661 

Corrected Total 
	

274 	119.89593391 

	

R-Square 	C.V. 	Root MSE 
	

LNCPUE Mean 

	

0.632725 	-19.78130 	0.420531 
	

-2.1259032 

Source, 	DF 	Type III SS 	Mean Square F Value 
	

Pr > F 

YEAR 	• 
	

11 	29.32616068 	' 2.66601461 	15.08 
	

0.0001 
MONTH • 
	11 	23.29314926 	2.11755902 - 	11.97 

	
0.0001 

• 	FLEET • 
	3 	10.85135155 	. 3.61711718 	20.45 

	
0.0001 

Parameter 

INTERCEPT ' 
YEAR 1980 

1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 

MONTH 
	

1 
2 
3 
4 

, 5 
6 
7 
8 
9 
10 
11 

FLEET 	1 
' 2 

3 
4 

-2.111255290 B 	-13.42 

	

11014600355 B 	8.17 

	

0.731255405 Pi 	5.23 

	

0.684903500 3 	4.17 

	

0.831359228 B 	5.82 

	

0.677977502 13 	5.21 

	

0:651727069 B 	5.55 

	

0.660723896 B 	6.05 

	

0.630095348 B 	5.53 . 

	

0.218385412 B 	2.01 

	

-0,002265640 B 	-0.02 

	

01130852138 B 	1.18 
0.000000000 B 

	

0.201389718 B 	1.28 

	

0.090225942 13 	0.60 

	

0.075715877 8 	0.53 

	

0.070146170 B 	0.50 
-0.016145856 B 	-0.12 

	

-0.566952027 B 	-3.90 

	

-0.648144219 B 	-4.05 
-0.691736133 B 	-4.76 
-0.496141214 B 	-3.46 

	

-0.556143337 B 	-3.95 
-0.520568681 B 	-3.60 
0.000000000 B 

	

0.033524565 B 	0.38 

	

-0.397494640 B 	-4.55 
-0.388187781 B. 	-4.03 
0.000000000 B 

T for HO:- 	Pr > ITI 	Std Error of 
Estimate 	Parameter=0 
	

Estimate 

Table 2. Results of the multiple regression analysis. 

Fleet 1: Greenland 	Fleet 2: Norway 
Fleet 3: Iceland 	Fleet 4: France 



— 

uw
n

s 

10 
10 
lo 10 1. 17 11 
6

1. 
9
Z
  

9
3
 

6
Z
  

8
E
 

E
9
 

Ion 
41703 
11

4
3
 

431. 
9

9  
17Z 
L 

I I. 

10001..  
0 

11.6
6

1. 

10 lo 3 

0
3
 

LZ 
6
9
  

LL 
E
9
  

179 
S
i' 

LL 
431- 
E
L  I. 

4
0
 

9
5
 

L
E
 

I  

0s0"211. 

0
6
6

1 

0 0  0  6 
E

Z 
Z
E
 

9
9
  

8
9
  

6
9  

19  

c
s
 

6
9
  

LL 
901

. 
4

L
 1 

611.
  

9
9
  

9
3
 

9  

6
8
6
L 

I. 8
 	

 
R

if. 	
 

1- 
C  
	

 
8I.  
91.
 
 

173 	
 

66 	
 

99  
 

1.1. 
484  

 
96Z

  
 

1
9

1
  

E
L 	

 
93  
 

000
1.
  1886

1. 

V' 

v
  

I  v 
	

E
1

 
 

1.
3

 
 

0
4

 
 

69  
 

9
3

 
 

8
0

Z
 
 

91
7

2
  

LO
L

 
 

91. 

■•■■■ 

CO
O

L
  L8

6
I. 

T r 1-- CY) LO 

L
  

81. 
1

3
3

 
 

8E
  
 

9
1

7
 
 

1
1

7
5

I.  
O

g
Z
 
 

196
3  

 
1731.

 7
  

91.
 
 

0.1 

0001.
 ■

 
 

1986
1.
 
 

31.
 
 

L
Z

 
 

69  
 

081.
 
 

Z
9

Z
  

9S
Z

 
 

1
3

I
.
 
 

1.9  
 

O
Z

 
 

l
z
 
 

9
6

6
  1986

1.
 
 

I L 	
I 

1  v  
 

1 
31. 	

1 
311. 
al_ 	

1 
az 	

1 
3

L
 
 

L
L

 1. 	
1 

EZ
Z

 
 

9E
3

 
 

9
31.
 
 

39 	
1 

143 	
I  

9 	
1 

6
6

6
 
 4
8
6
1- 

6
 
 

C
I.
 
 

1E3  
 

134  
 

39  
 

1L9  
 

88  
 

98  
 

186  
 

661.
 
 

LE
I.
 
 

S
i'!

.
 
 

99  
 

19E  
 

6
 
 

3
 
 

11 .001. 

1E8
6

1. 

10 

4
1

 
 

8
9

 
 

0
1.
3

 
 

983  
 

31.
3

 
 

60
1.
 
 

6
9

 
 

C
Z

 
 

1.00
1.
 
 

1Z86  

1
 
 

l
c
 
 

5
 
 

14
  

9
 
 

171.
 
 

8
9  
 

86
1.
 
 

L9
3

 
 

80
Z

 
 

0
31.
 
 

3
L

 
 

4
3

 
 

L
 
 

1
L

  

0001.
 
 

[1-8
61. 

16
  

1
7

1
 
 

1
3

 
 

LE
  
 

6Z  
 

9
3

 
 

8
3

 
 

8
Z

 
 

6
5  
 

0171.
 
 

361.
 
 

E
L

L
  

91.1. 
1

-
L

 
 

6
3

 
 

81. 	
- 

-
L

  

000
1

 
 

Iv 1
-
  

91.
 
 

9
1.
 
 

L
I.
 
 

81.
 
 

6
1

 
 

O
Z

 
 

1.
3

 
 

3
Z

 
 

E
Z

 
 

T7
Z

 
 

5
Z

 
 

9
Z

 
 

L
3

 
 

8
3

 
 

6
Z

 
 

0E 	
1 

1E  
 

Z
E

 
 

EC  
 

V
C

 
 

SC  
 

19E  
 

•
 ig
o
i
 

rl 

a, 
m 

U) 
ro 

a) 

ro 
0 

101 

ca 

$.4 
a) 

a) 

0 

ro 

a) 
N 
O 

• 

W) 

ro 



... 	 , 	. 	• 
- .s74,.... , ..to-'- `,•4;,'&44.4.14.Ttei 	. 	;VI 	ITI! •. 	.. :iti.,zrzs-..rit..-tpt:ifit,-........,.-ML**  

	

1.7-• 	s- ' 

	

2--• 	` 	
- _ 	, 	1 I 

.,,N • x t , 01: 

...9C442.11 
•3 -:`t.,,,r0 

... 

	

.sta,-42 .1:,0. : 7 hat 	..ar;•e•A ' 	Ire j 40;,)?..altrellid '. Jai/ 	'''' „20.. 	331 IL ., 	AS 
f14,• • -.i--  

-' 	..11111.11111111Mili 

	

STATISTICAL SQUARES 	 ..z ,._4, c ..... 
-rstri 	. 	•;“4.--..-. 	-; e- 
.. :(2.fit 	'4  ti, 	-a..• 	'-: 

t 
- 

..._ 	 : 	pi 
. - 47 ;=-7, -77.77, • 	i, , 4. - 	,'''''.8",",";-  , • .:4,- 1,4 

' 	liP4' 	nit- - 	- :IR- xt--.., 	\ 	 1" 

	

-..• 	4 ...-.- 	. "21101.9.74,:-, 	zt...:47.C.:'?%-. ,..- , 	4 	. 	-,..• 	41 c...estev.C;714.t, 4,, -- .."1:4"."-:•-: t .....--1- 	••ifli.r.i rt5,,%F... 
4 ■-../.....1■ vzi-LG R ,.N L A N 	D 4:,.31•1  

-; 	"r;44,174z....-;:it:i-t :tc;--C-",-.-7:::-:-.7trrinrr;;;-7. 	,--..1 ;,,r c, -. 	 ,--,44-....-:-.)....:,.-.-....,:„ ,,„,,,,,t  .94.7  li 

	

": .14;"4".a.:' Pet--.4 -41P-OP.r>8 1-1114 	''- '''i="' , 	'8 	17, 	- -...;.. a-f"..+21 	•• 	Ji...,-C- 1. 	. 
-- 	- -- i. . 	.S71.' 	' 	Z::: 	-•••• 	C.1.31 .-c.r,J 

d  
....... A:,_.,„:...ir: 	-11.1,' 44- ((it:4 	44, 	frit:5:351' i  

.1- 	- r; -,..-..; - .„. 44 

	

4-Vri.t.-74.ki i-4 :49. 	100 
::r4,44,;..'1;:i.f.tr  . • 	/ 	s  ,-.1  ri 922 

wtiSiLl  
-trz..ctitPtri.F.L!P.r-- 

cl-•• 	• .--nPi.,.4:44##, *711"w 
,,42?2,41 

4, 	,... SIMS 
' lidiStein 

- A 
tiq...44-1-;(27-' 	 44-  

• 

Wil 

:;3;;-- 	 4 	-.1 W_ 
791 

......a 
 778 777 7 76 I 7 74 

• 
, 771  

.- 	 :-, 	 .-i-c,` "cz----ziki.:24 7 ,  -- ,,,,,,,c ; I:j. A  
7„ 

682 

„, 
681 

--11 
.........7........_77 

„ 

gwer. 

7„  _ 
678 

„, ... 
lin 

rig 624 

ors':  ri 

r 
al 

rA‘  

" 

Ill 

este 
. 	1 t 	' 

 . 	• SSW 4•1411111? II Mara W=110.11, 

, 	NW.  _di 633 
flea 

:■-1474Z7.-ATZ 

.;• .i 

n 
NW

trartung, 
MILIIIICa 

Var. 

a 

II M 

llial . ' : - tai1/424112 

- - - sa.asie% 
535 

...,,,  
11111

, - mi 
 

S
O

W
 .1 -ei 

le
r 

5.7-4 ff..: •  
F

ly .; 

■ F AV Jr dr 
erjazisaarim. •,.................a 

a I r rari  

478 -K\1 

MI 
SI 

525 
H

 
 

ei 
Ma 

riallamm el  - r 
111 . 

ili  ribliegmen  
480111 

imi LaL 

alio 

- • - 	P 1 4 89 	4 8 9 , i  =I (2
 

-,iiii 4
: 

432 4 31 4 30 

E
l
 ' CI 

ro  

1111141L- 

378 

328 327 

In 

q
/
tai 111111:11k  11

1161191113 

1194-  

IMPMriel 

,C511. 

la 
a a 

388 MEM 383 382 361 380 

:C r‘T7'--• 	, ..,,.... 	0..•• 	.."141.  t .11•Ctt i:,:t It,'" , . •A masa  Pr gi 335 334 333 332 33! 330 

1.4 	P 
' e  P.̀ -b‘•• - f refill( .., 	...„, 	- Mr 288 2E8 266 285 2134 283 282 291 260 

".. gl  278 277 icriim 
MEM 223 

ink§  Ng 
222 221 ems 

i 

238 237 236 235 23 4  233 232 231 CM 227 b  g  a  M. • 188 187 i86 1135 184 183 182 1St 180 FAI 178 IIM II 174 173 172 11, 

' 
J4  

. 

4 
110 I 39 

089 

38 

088 

137 

087 

136 

086 

135 

085 

134 

084 

133 

083 

32 

o 082 071  

0
1
1
1
 Dellardlar  

Ed 
Cilliaiti 

125 124 

riliiiel 

123 EU 

rfypj 
..az.ran 039 038 037 036 035 034 033 032a 030 12:1 027 pm 025 024 023 022 021 

' WAN RA all aa ta 
Fr  

70' 

66 

64 

62' 

60 

40• 
	

30' 

5 

Fig. 1. The strata 
of 1991 is 
observer i 
distributi 

numbers in the ;Denmark Strait. The fishery area 
Shaded and the area coverd by the Norwegian 

s the black spet . A much wider area of likely 
on is indicated by a solid line. 

• 

 

  



- 8 - 

?: 	9  

a 	7 

6 

▪ 5 or 

i 3 

5 	2 

.:11 	1 

0 

R I 

	

2 + 	. 

I 

	

1+ 	 A A 	 A A 
B AA B' 	AA B A 	 AB 	A 	AA AA 	A 

	

I 	 A BABAA ABABCRCA AAA BBB AD ABAAA 	A BB A 

	

0+ 	 B BBAACAACAA BABAD EBFD AAAA DFD DDAGC 	A ABCCFAA BA A 

	

I 	 BAB Ph AAAREBABB EBRADICA BRINK AAA A BCC 

	

I 	 B 	 A BABC A 	AA A B• AA AA •A AA 

	

-1 , 	 A 	A 	A 

-1.5 

P 	 • 

Fig. 3. Residuals of the multiple regression. 

IWO 1981 1962 1983 1984 1985 1986 1987 1968 196 1950 1991 

Year 

❑  UnsIondardoW 	F Worododized 

Catch rate indices. 

3 

is 
2.6 

2.4 

2 

1.6 

1.2 

0.8 

0.6 

0.4 

0.2 

0 

Figl 4. 

1960 1981 1982 1983 1984 1965 1966 1967 1968 1989 1990 1941 

Year 

Fig. 2. Catch and effort from the 
catches. 

Varlable ■R 

Boxplot 
6 	0 

22 
96 
23 	• --- 7 - 
27 	0 

1 

• may represent up to 3 counts 

Normal Probability Plot 

a 
	

+2 

Plot of POP. Legend: A • 1 obs, B . 2 ors, etc. 

logbooks weighted by nominal 

Histogram 

2 



300 

250 

200 

150 

100 

50 

0 
14 

300 

250 

200 

150 

100 

50 

0 
14 

300 

250 

200 

150 

100 

50 

300 

250 

• 200 

fa 	150 

• 100 

50 

0 
14 

300 

250 

200 

150 

too 

50 

- 9 — 

300 

250 

200 

150 

100 

SO 

0 
14 
	

18 
	

22 
	

26 
	

30 
300 

300 

250 

200 

150 

100 

SO 

0 

300 

250 

200 

150 

'100 

50 

14 	16 	22 	26 	30 
300 

250 

200 

150 

100 

50 

18 	22 

18 
	

22 	26 
	

30 
	

34 

18 
	

22 
	

26 	30 
	

34 

34 

14 
	

18 
	

22 
	

26 
	

30 	34 

a 
14 

300 

250 

200 

150 

0 
4' 	 34 	34 

14 	18 	22 	26 
	

30 
	

94 

Fig. 5. 	The length frequency distributions (Per mille) of Norwegian observer samples in 
February-March. 
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females, so these were omitted from the figure. All females shown were without 
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Fig. 66. 	The Icelandic samples (per mille) in the years 1991 and 1992 in spring in the eastern 
part of the area. 
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Fig. 7 	The Greenlandic observer. samples Iper mille) in the years 
1990 April top, 1990 October to November combined and 
finally. January to May combined. . 
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