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INTRODUCTION -' 
. 	 - 

,..For 1990 to 1992 STACFIS has advised a TAC for the offshore catch of shrimp in NAFO ,';•;/ 
`Subareas 0 and) (not including Subarea north of 7:1°N)of so.000 tons: Al the Arne meeting in 1992,   
STACFIS changed the Advice for.1992 to 46.000 tons and advised the samelTAC for 1993, based on , 

'indications in trawl survey data from 1991 of a substantial reduction of total biomass and absence of:: 
new recruiting year classes :4 't • 

, 	• 	 . 
""--,/ The ;  effective TAC ir11993 for offshore Subarea.  1 was set by the Greenland Home Rule • 

•L Authorities. at' 33, 800 tons for the area south of 68°N and 8,300 tons for more northern -areaa, inCluding 
the 'area north of 71°N, not covered by the .advice of. 	 IS. 	, 	. • ,  

r ..FrOrnJanUaTy ihrough October 1993 trawlers (above 75GRT)separted a total `  catch in k' 

_ Subarea I'ol 94-057 tons, including 641 tons taken -north of 71°N and 1,060 tons taken in the inshore . 	• 
•: 'areas. Total catches of smaller vessels IronlJanuarythrough ,Septem.bei- are estimated to . 18,814 tons. 

,or which:about 9; 400, 	were taSen iii the offs hore 'afea. 	 + 	 + -- 

SinCe 1986 logbooks have been -compulsory for all veSiels above 50 GRT fishing in Greenland 
'waters. For the January to•October period logbooks available to Greenland Fisherien Research 

... 
 

Institute cover about 110,000 hours of trawling and a total catch of about 36,600 tons of shrimp in 	' 
Subarea Logbook data have been used to estimate standardized effort in catch rate 

'"• ==" 
This paper updates information on the gebigiaphical . distribution and catch rates in the offshore 

Subarea 1 shrimp fishery: Also results from analysispf samples from the :commercial shrimp fishery 

'MATERIAL AND METHODS 	r. 

, Based on the coinpulsOry weekly -reportings to Greenland aiithorities by aliVessels above 75 
GRT total catches and numbers of vessels in.the shrimp fishery in.NAFO Subarea :1 in January to a. 

.0Ctober 1993 Were compiled' by nation -and month  

- Logbook data were analyzed to shoW the _yearly'and monthly distribution of catches, fishing 
-.effort and mean catch-rates. - ' 	 • • - • - 	•"" 	 . 

•Z. 	• 
Based on•logbOokdate from' 27. Greenland trawlers a nitItiplicatIva model was run using the 

,•SAS multIpleTegression procedures to celculate standardized annual catch rate indicA for the total 
catch, nd for shrimp larger Ulan 195 g to avoid the.lnlluence of unreported scar . The method Is 
described in Carlsibn and Lassen. 1991. Catch of large shrimp and total catch were aggregated by • 
vessel, area:month and year (areas have been selected based on the distribution of the commercial 
fishery - see Fig, 3). All cells with less than 10 hours of effort or with 10% or more of the catch, not 

' being sorted by shrimp size were excluded to avoid the influence of cells with few hauls And of non- -
sorted catch. Due 10 differences in seasonality the analysis was carried out for Div.-. 1B arid Div. 1cD 
separately.,The abOve mentioned filters reduced the number of cells 	18 frOm 8748 to 1256, of • , 

'..which further 21 were removed as marked outliers. In Div. 1CD filters reduceelthe number of cells 



from 6480 to 1333 ar• lathed 20 were removed as Marked.ouriers Although seine crprovement in r-
.... square values could tectstainod by inc icing interactions in the :diode!. the I.nal runs were done with 

. 	. 	• 
. 	 • 	• • •."." • 	•• ....• 	• 	• . 	. 	• 	• 	.. 	• 	.. 
• . •Sfurrep sarntrles Iron' the corrmicld ,11 lisdery it 199:1 w.ereavaiiacle from Div. 13 in February.... 

SOCIerebtr 	 )11 :CP. ImbrI.AF 	-rd) arid Augu§t. frOmOD•in March and 'August i .ard . 
• from 11-  in ;larch. Sarrn 	.d ore :rat t; t - 	, e•dal c.naracteristicO:Shrirag were measured to 	• 
nearest 1 inirduarauacv 1,:i.:;••••• are pia la) 	s ram length' grouPs by division and month to show ',.• • .overall sizedisebotior'Of commercial catches 	• 	 ••• • 

. 	. 	•• 	• 	. 

• 
RESULTS AND DISCUSSION. 

Reported catches In January to octobei 1993' 

. 1 

 

	

Only Gruenland vessels fished Shr rip in'Sgbarea 1 in1993. table 1 shows'•atches by 	• .. 
anc month in Subarea Janua•y P much October a; reported by vessels above 75 Gilt, ; .•..• 

and fable 2 the nurise's of  reporting VOSSC:S. :le figures incli,de catches •9 the ottsnnre rishery north"' 
of 71'^J (ir Di•is.cn 1A 'ricrin• 6.11tos). arcl rasr•cie catches . :)1 1 .i.)Ef; tons. •": 

. 	the s••rnp lericidttgs from•Subarea ; 	9a -uary tiiMugh Se ptccrittgr - cy s•al or Greerlar . d .  
wssals (below 79(3I :) were about 13.360 logs: c.1 	abc..rt 6.700 ter is aieestirnated to Le 	•1."• ••••• • :: . 
inshore catches:.....• . 	• 	• 	. 

• • 	. 	• 	... 	• . 	. 	. 	. 	 . 
he 'total rlortinrd 	1 	Subarea I was 47.36.3 tons n january.thirou.;h Sopterntrer . •• 

• Summary table frramirat camh Ly .r..)rut)rotrio.; .6 surdaroa e. January )0 . 5..)00doto, 
'ldistritruiron tretwctor. diV.ImrO'arid olfstio;e catetle; of vesseis c7:) . (1131: is estimated 	..•••• 

•• 	 • 	 • 	 •.,•• 

•••••• •• Vessoi > 76 OBT 	: - • • •• 	Vessels 	79 (3761 ' 	.-... 
..••• 

:t otal 	• 

; .. Oftsriare. north or 1••• : 	: 	378 	...•'...: d. 	 378 
' Onshcriu s'" as 	f ' 	II 	. . 1 31.: - .93;14 • ' 36.515 

11.r)69 -  .. 9.430 • ... 	• ...... 	. 	• . 

26.569:• , 	, ' 	19 814 - 	•. : 47.363 

. 	• 	... . 	. 
; • 	Reported catches .  in Januwy through October by Vessels above 75 C33T declincto from about .. 

•49.00() tons in 1992 to about ;1.1.1 	tons'in .  ; 993 Catches in 'January through Sep ernber by smatter .  
...vessels decreased Irr:;`I rigout 17.9CW:tons it 92:92 10.ateut 18.900 tors in.1993: • • .. 	• - 	"•" • 

— 	. . 	 • 	. 	. 	.• 	• . 	• • •• • . 
"; Catches ire 	ergo,  vutis 	:it:i f  Lc alleeterdira ...vards by the Jrfiat...on of "an observer • 

'program aimed b redu:ri.1111C:po'N.:d d soardr c I cdirimp.1-nom April Id :July in the serail Year the". 
rnir•irri .cm mesh Sze. :t-•;•ilat rar (fonthe'COd : rtnt,  is changed f•om Me C lietislse enlorced 40 nrr to • 
59 riun..w•ico to sin, ' extent May nat.::: reduce:: tratc9es in this rrerioa.•• 	.• • .. • 	' 

Geographical distribution of the offshore fishery 

' ..Figure"1 shows that Me disdno otion 	total ea:tetra in Jo Cary to OC:cbcr.1993 as recorded n .:..  
• ••logbocks from 	trawlers Was very ;lir-I -Jr to.1392 (CarIsSen and Kanneworff, 1993) except .  ".. 
. :••Icr an ,ncrease inthe fishery south pf 61, T. Can 	1.and.a decrease northof 71 °N; in thidarea.: 	' • 

••••:' however. mare f shing May -occur later ill 199S .  6-atches were widespread o)ler:the fishing grounds 
••" 	the r„aq Fable .? and 4short 	

. 	
rt.on croifort 'and catches in'lOgbooks by divisioh and 

year from 1,ct; toOclober,1997% The ;a' es saiwva significant shift dn the fishery in recent, years from 
."Div:1.A and 1B to Ok.r . !0, 1 ') 'F 	Data trim1993 "are'incorriplete,f.nr0n is thereforeWho:It to 

.• . : ccripare this yeir 1.16t cdrher years 1U...over. au .1)cieasA in effort and catch is bi„irient in Div .16,1 .. 
• • ard even after ado no "ue fishery c' the last morith•of 1993 there •ArIll be a duerease in Div. 1A • 

. 	The decreasdin ota! egg in Subarea ir 1393 is air.oi.g otnurs . •Ce to Me gartiripalion of • 
Greenland trawlers inTse'riew shrimp I.::•hery en Flomis• Cap (N:'-.FO Div: 3M). Frora.k.,1ay to Octr)ber 
•993 12 Greenland trawrerS sbent about 1 9  (MC14./urs of lra•Viing 	 • 	•• , 	• 

. 	. 	. 	. Figure 2a Inc ?;) show tre men d drinul•on of mean catch-rates and olrori(1umbeis of 
houis trawled) from January to Octbcr 1993 As t•aS been:the case GI recent years (1987 7  1992) ice . 
preventob the acres:; to the fish rig grrrirdlisTvikst.and north c: do Store liellehske Bank area in toe- . 
beginning of ;To yert'Orin Jacuary to A,;rlorly foe or• -•upds f)6,:1 1 1 of 67 - N we•e partly ;.,trerr. and' • 

.• even :ri August ire ri' l lvericeridistr.bdtion of the liStiory ingTo souls:rat areas. g was ii::'p)srtible ,   
• :tc access . ag gre. .lishrag grounds Tech al Slore . i .d..1.oliske . Bank ural the end of AaiThs 1 • . 	. 	.  .•. 	. 	.   

. 	. . 	. 	. hie iist:cry
. 
 north or 71'7.1 in 1993 	r.01 beg.- crag August In 1992.1 staged idJune 

. Standardized CR0E-Indices 

' 	• • 

 

• . 	 • . 	. 	. 	 • • 	 .. 	.. 	• 	. 	 , 	. the results •df rr.ultioh? re:rye:se:or: ariatl y s.s to standardi/cuatch rates of largo shrimc show that 
the model exPlaiiiii 4:16 lh Ow 13 and 38% at Div. 'CD algid iiial vmiatirAl. In both IURS : 21: four 

• • 	• • - 

1993 

• 



variables are highly significant. T-values suggest that for Dlv. 1E1 in 1987 and 1988 catch rates were 
significantly higher and in 1992 significantly lower than In 1993. For Div. 100 catch rates were 
significantly higher in 1988, 1989 and 1990 than in 1993. Histogram, box- and probit plots of the 
residuals (Fig. 4a and 4b) suggest that in both analysis the residuals are normally distributed without 
marked outliers. 

Results of the same models run for the total catch (not shown here) were similar to the results 
for large shrimp catch, except that the catch rate in Div. 1B only in 1987 . was significantly higher and 
in both 1989 and 1990 significantly lower than in 1993. In Dlv. 1CD only the catch rates in 1988 and 
1989 were significantly higher than in 1993. 

Calculated annual cPue-Indices for large shrimp and total catch based on results from the 
regression analysis are shown In Fig. 5a (Div. 1B) and 5b (Div. 1CD). In Div. 1B the indices for large 
shrimp show a declining trend from 1987 to 1989, stability between 1990 and 1992, and an Increase 
from 1992 to 1993. In Div. 1CD the indices show an increase from 1987 to 1988 and stability or a 
slight declining trend between 1988 and 1993. 

Standardized cpue-indices may be affected upwards in 1993 by the new observer system in 
the Greenland zone, aimed to reduce the amount of unreported discards. The temporarily mesh size 
regulation of minimum 55 mm mesh size in the cod-end, in force from April to July 1993, may on the 
other hand have affected the catch rates somewhat downwards in this period. 

Biological samples 

All samples from the commercial fishery in Div. IB and 10 in 1993, pooled by month, are 
dominated by a female group at 25-26 mm CL. In Div. 18 a male group at 21.5 mm CL is present in 
both February, September and October. Especially in the last two months smaller male groups are 
also represented in the catches, however in smaller numbers. 

In Div. 1C the male proportion of the catch is relatively larger than In Div. 1B. In February a 
male group at 21.5 mm CL is found, and in March and August several male groups are present (at 
17.5, 19.5. 21.5 and 23 mm CL). 

Samples from Div. 1D in March and September are dominated by a male group at 19.5 mm 
CL, but other size groups are also present in the catches (males at 15.5 and 21.5 mm, females at 25-
26 mm CL). 

In Div. 1E in March catches were composed of a dominating female group at 26.5 mm CL and 
three to four size groups of males. 

If the same size at age structure as interpreted in earlier years (Carlsson and Kanneworff. 
1993) is valid in 1993. the male groups at 15.5, 17.5. 19 5, 21.5 and 23 mm CL may represent the 
1990, -89, -88. -87 and -86 year classes, and the female group at 25-26 mm CL does - at least partly -
consist of the 1985 year class. 

CONCLUSIONS 

The total reported catch in Subarea 1 of vessels > 75 GRT in January to October 1993 was 34,100 
tons, a decrease of about 11,003 tons when compared to the same months in 1992. This decrease may 
be due to several circumstances - an unusual long period of ice coverage in both inshore and offshore 
areas, the participation of 12 larger Greenland vessels in the new shrimp fishery at Flemish Cap, and a 
minor reduction in number of large vessels in the fleet. Preliminary data on the landings of smaller vessels 
from January to September 1993 show a total catch of about 18.800 tons, an increase of about 900 tons 
compared to 1992. 

The trend observed in recent years of a displacement of the fishery in Subarea 1 to the southern 
divisions (from Div. 1A8 to Div. 1CDEF) was continued in 1993. Catch and effort figures for offshore Div. 
1F are the highest on record. 

Standardized catch rate Indices for large shrimp based on the fishery of 27 Greenland trawlers 
in Div. 18 show a decrease from 1987 to 1989. stability from 1989 to 1992. and a minor increase from 
1992 to 1993. Standardized catch rate indices for the same trawlers in Div. 1CD show an increase from 
1987 to 1988, a minor decrease from 1988 to 1991, and stability from 1991 to 1993. 

Shrimp samples from the commercial fishery In 1993 show that in Div. lB and 10 catches are 
dominated by female shrimp and in Div. 1D and 1E by male shrimp. Female shrimp show one dominating 
peak at 25-26 mm CL. The 1985 year class has probably contributed significantly to this size group. 
Several year classes are present in the catch of male shrimp, the 1987 and 1988 year classes (around 
19.5 and 21.5 mm CL) being the most important. 
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Table 1. Shrimp catches (tons) by division and month in January-
October 1993 in Subarea 1 as reported to the Greenland 
authorities by vessels above 75 GRT (including 1060 tons taken 
inshore). Only Greenland vessels participated in the fishery. 

DIVISION JAN FEB MAR APR MAJ JUN JUL AUG SEP OKT TOTAL 

lAN 9 369 264 641 
lAS . . . 33 25 0 189 684 524 1456 
18 40 32 418 828 874 1099 1402 2656 1527 3874 12750 
1C 322 855 1238 1343 663 1086 1048 574 436 9 7573 
1D 643 402 554 509 1042 1672 1093 1040 991 592 8536 
1E 123 14 486 61 494 92 28 200 492 225 2214 
IF 151 229 198 112 161 . 36 . . 886 

TOTAL 1278 1532 2894 2852 3267 3973 3607 4667 4499 5488 34057 

Table 2. Number of vessels above 75 GRT by division and month in the 
shrimp fishery in Subarea 1 in January-October 1993 as reported 
to the Greenland authorities. Only Greenland vessels 
participated in the fishery. 

DIVISION JAN FEB MAR APR MAJ JUN JUL AUG SEP OKT TOTAL 

IAN . . 1 7 5 9 
lAS . . . . 1 1 1 8 15 10 18 
18 5 2 16 18 22 13 17 19 24 25 34 
1C 12 15 22 25 26 16 21 16 14 2 35 
10 20 15 22 22 26 16 21 14 15 8 34 
1E 8 4 15 5 11 2 3 4 7 4 24 
1P 6 6 6 4 6 . 2 . 14 

TOTAL 22 18 26 34 32 22 30 28 32 34 35 

Table 3. Distribution of effort (in hours and % of total hours per 
year) by Division and year in logbooks from the Greenland 
fishery, January 1988 to October 1993. 

Year 
IA 

hours 
18 

% 	hours 
1C 

% 	hours 
10 

% 	hours 
1E 

% 	hours 
1F 

% 	hours 
Total 

% 	hours 

1988 31818 27.2 72034 61.7 10807 9.3 1381 1.2 2 0.0 729 0.6 116771 
1989 36123 26.4 61513 44.9 23113 16.9 12906 9.4 2 0.0 3344 2.4 137001 
1990 32656 20.2 61764 38.2 42356 26.2 22660 14.0 - 2205 1.4 161641 
1991 27421 15.9 68759 39.8 39138 22.7 35858 20.8 564 0.3 962 0.6 172702 
1992 34137 20.6 55140 33.2 33990 20.5 36345 21.9 5336 3.2 924 0.6 165872 
1993 9224 8.4 37332 34.0 26349 24.0 27922 25.4 4746 4.3 4193 3.8 109766 

Table 4. Distribution of catches (in tons and % of total logbook 
catch per year) by Division and year in logbooks from the 
Greenland fishery, January 1988 to October 1993. 

Year 
IA 

tons 
10 

% 	tons 
IC 

% 	tons 
1D 

% 	tons 
1E 

% 	tons 
IF 

% 	tons 
Total 

% 	tons 

1988 7667 18.1 29957 70.7 4330 10.2 316 0.7 1 0.0 91 0.2 42362 
1989 9705 21.4 21541 47.5 7940 17.5 5878 13.0 0 0.0 297 0.7 45361 
1990 7570 15.2 19564 39.5 14497 29.2 7742 15.6 - 298 0.6 49671 
1991 7572 14.4 20659 39.3 11665 22.2 12106 23.0 380 0.7 150 0.3 52532 
1992 9170 16.2 19422 34.3 11504 20.3 13382 23.6 2861 5.0 365 0.6 56704 
1993 2498 6.8 13139 35.9 8584 23.5 8885 24.3 2029 5.5 1439 3.9 36574 



Table 5a. Estimation of parameters, standardization of CPUE for large 
shrimp (>8.5 

DEPENDENT VARIABLE: 

g) 	in Div. 	1B. 

GENERAL LINEAR MODELS PROCEDURE 

LNCPUE 

SOURCE DP SUM OF SQUARES  MEAN SQUARE F VALUE ,  PR  >  F 

MODEL 46 192.20949210  4.17846722 17.63 0.0 

ERROR 1188 281.50783669  0.23695946 

CORRECTED TOTAL 1234 473.71732879 

8-SQUARE ROOT MSE  LNCPUE MEAN 

0.405747 9.2346 0.48678482  5.27130743 

SOURCE DF TYPE I SS  F VALUE  PR > F 

VESS 26 82.50399528  13.39  0.0001 

YR 6 56.85370515  39.99  0.0001 

MO 11 44.64535803  17.13  0.0001 

AREA 3 8.20643364  11.54  0.0001 

SOURCE OF TYPE III SS  e VALUE  PR > F 

VESS 26 67.32385029  10.93  0.0001 

YR 6 50.61872549  35.60  0.0001 

MO 11 45.61641525  17.50  0.0001 

AREA 3 8.20643364  11.54  0.0001 

T FOR HO:  PR >  !T! STD ERROR OF 

PARAMETER ESTIMATE  PARAMETER•0 ESTIMATE 

INTERCEPT 5.12036103 8  44.27  0.0 0.11566222 

VESS  OUIN 0.22009957 B  1.90  0.0579 0.11595704' 

OUIQ 0.27159450 8  2.85  0.0045 0.09541135 

0000 0.08627060 B.  0.89  0.3716 0.09652825 

OUPJ 0.51811898 8  4.77  0.0001 0.10870952 

OUTM 0.28938011 11  3.10  0.0020 0.09336888 

OuwN 0.21985490 B  2.18  0.0295 0.10089586 

OUTM ' 0.02967339 8  0.32  0.7475 0.09213236 

OWDV 0.17549870 B  1.98  0.0480 0.08867390 

0W10 0.16874069 B  1.56  0.1189 0.10813846 

°WU 0.92057402 B  9.24  0.0001 0.09960546 

OWSH 0.21986434 B  1.70  0.0888 0.12907524 

OWUD 0.05971446 B  0.61  0.5416 0.09780472 

OWUJ -0.20388083 B  -1.97  0.0486 0.10327419 

014In4 0.11233610 B  1.05  0.2953 0.10728204 

OWWP 0.63205723 B  6.89  0.0001 0.09178766  . 

OYMZ 0.32460882 B  2.69  0.0073 0.12082295 

OYCK 0.02470468 B  0.23  0.8165 0.10643737 

OYFF 0.60818261 B  5.87  0.0001 0.10363275 

OYHO 0.14303492 B  0.49  0.6242 0.29187995 

, 0Y10( 0.31581446 B  3.14  0.0017 0.10062617 

OYNR 0.14916422 B  1.66  0.0971 0.08984483 

OYNs 0.24310941 B  2.26  0.0237 0.10735583 

0YRK 0.40306906 B  4.77  0.0001 0.08442659 

OYRT 0.48629093 B  4.46  0.0001 0.10915361 

°YET 0.55139614 B  4.97  0.0001 0.11093127 

oZKO 0.69390696 8  6.86  0.0001 0.10119762 

ZZZZ 0.00000000 B  .  . . 

YR  87 0.36215861 0  4.11  0.0001 0.08813753 

88 0.31740250 B  4.04  0.0001 0.07848459 

89 -0.13114573 B  -1.66  0.0965 0.07883260 

90 -0.14115589 B  -1.79  0.0730 0.07865249 

91 -0.14425002 B  -1.84  0.0660 0.07838989 

92 -0.23446006 0  -2.92  0.0036 0.08036376 

93 0.00000000 8  .  . . 

MO  1 0.18876546 B  1.54  0.1231 . 0.12234545 

2 0.05340598 B  0.24  0.8141 0.22701200 

3 0.06274179 B  0.65  0.5165 0.09667959 

4 0.30832315 B  4.20  0.0001 0.07338308 

5 -0.19245262 8  -2.87  0.0041 0.06694460 

6 -0.37314784 B  -5.68  0.0001 0.06572238 

7 -0.29746727 B  -4.47  0.0001 0.06655352 

8 -0.37079274 B  -5.46  0.0001 0.06786711 

9 -0.40463298 B  -5.58  0.0001 0.07253505 

10 -0.28167985 B  -3.81  0.0001 0.07395996 

11 -0.10915884 B  -1.60  0.1095 0.06814998 

12 0.00000000 B  .  . . 

AREA  3 0.22740443 B  2.58  0.0099 0.08800344 

4 0.04352095 B  1.14  0.2555 0.03825424 

5 0.20093904 B  5.14  0.0001 4.03907777 

6  . 0.00000000 B 
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Table 5b. Estimation of parameters, standardization of CPUE for large 
shrimp (>8.5 

DEPENDENT VARIABLE: 

g) in Div. 	1CDE. 

GENERAL LINEAR MODELS PROCEDURE 

LNCPUE 

SOURCE DF SUM OF SQUARES  MEAN SQUARE F VALUE PR > F 

MODEL 45 138.53823257  3.07862739 17.09 0.0 

ERROR 1267 228.17526272  0.18009097 

CORRECTED TOTAL 1312 366.71349529 

R -SQUARE C.V. ROOT MSE  LNCPUE MEAN 

0.377783 8.0037 0.42437127  5.30218466 

SOURCE DF TYPE I SS  F VALUE  PR ) 

VESS 26 65.50395329  13.99  0.0001 

YR 6 12.66829676  11.72  0.0001 

MO 11 55.54669371  28.04  0.0001 

AREA 2 4.81928882  13.38  0.0001 

SOURCE DF TYPE III SS  F VALUE  PR > F 

VESS 26 78.34948790  16.73  0.0001 

YR 6 7.65384520  7.08  0.0001 

MO 11 55.76923408  28.15  0.0001 

AREA 2 4.81928882  13.38  0.0001 

T FOR HO:  PR )  IT: STD ERROR OF 

PARAMETER ESTIMATE  PARAMETER•° ESTIMATE 

INTERCEPT 4.98983404 B  52.01  0.0 0.09594476 

VESS  OUIN 0.21121780 B  2.28  0.0226 0.09253936 

0010 0.11024614 0  1.16  0.2444 0.09465969 
OUOQ 0.01366762 B  0.15  0.8835 0.09325256 

OUPJ 0.13057241 B  1.28  0.2016 0.10219230 
CUM 0.20687030 B  2.30  0.0218 0.09008895 

OUWH 0.13382548 B  1.49  0.1371 0.08995483 

OUYM -0.06184639 B  -0.69  0.4923 0.09003647 

OWDV 0.06303844 B  0.72  0.4729 0.08780368 
OWLQ -0.02015581 B  -0.20  0.8415 0.10079789 

°WU 0.76661376 B  8.61  0.0001 0.08901297 

OWSH 0.25767851 B  2.55  0.0110 0.10119985 

OWUD -0.05497493  B  -0.58  0.5589 0.09402898 

OWUJ -0.42725442  8  -4.29  0.0001 0.09964661 

0WV11 -0.14635455 B  -1.42  0.1555 0.10298114 
OWWP 0.40478817 B  4.71  0.0001 0.08596098 

OYBZ 0.68383760 0  6.91  0.0001 0.09899887 

OYCK 0.05588849 B  0.59  0.5540 0.09442751 

OYFF 0.41043020 B  3.01  0.0026 0.13617349 

OYNO 0.20872969 8  0.92  0.3561 0.22611143 

OWE 0.00802688 8  0.08  .  0.9362 0.10029966 
OYNR -0.00039167 B  -0,00  0.9965 0.09055376 

DINS 0.23475776 B  2.60  0.0094 0.09021414 

OM( 0.21700336 B  2.52  0.0118 0.08600965 . 
OYRT 0.38006541 B  3.97  0.0001 0.09581461 

°YET 0.56851503 B  5.63  0.0001 0.10092357 

0280 0.53944590 B  5.91  0.0001 0.09126581 

22Z2 0.00000000 B  .  . 

YR  87 -0.09498721 B  -0.93  0.3547 0.10260172 
88 0.21815067 B  2.74  0.0063 0.07971256 

89 0.14492868 B  2.67  0.0078 0.05435435 

90 0.11563406 B  2,43  0.0153 0.04759697 

91 -0.06040315 B  -1.33  0.1838 0.04542515 
92 0.01421034 8 	0,32 	0.7493 0.04445258 

93 0.00000000 B  

MO  1 0.23875874 B  3.57  0.0004 0.06689198 

2 0.23368570 B  3.31  0.0010 0.07059426 

3 0.46573999 B  7.67  0.0001 0.06073042 

4 0.35715298 8  6,53  0.0001 0.05470385 
5 -0.15207722 B  -2.78  0.0056 0.05479640 

6 -0.03158858 8  -0.54  0.5872 0.05816971 

7 0.15195938 B  2.62  0.0090 0.05804709 

8 -0.07909125 B  -1.25  0.2114 0.06325467 

.9 -0.29685301 B  -4.35  0.0001 0.06822553 

10 0.02842629 B  0.38  0.7049 0.07503372 

11 0.15848645 B  2.47  0.0137 0.06423199 

12 0.00000000 B  .  . . 

AREA  7 0.06031127 B  1.86  0.0635 0.03246811 

8 -0.08052876 B  -2.60  0.0095 0.03098936 

9 0.00000000 B  .  . 



Table 6. No. of shrimp per 'length group in commercial samples from 
Subarea 1 in 1993, pooled by Division and month. The entry 
'catch' is the total catch from which samples were taken. 
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Figure 2a continued. Data from February 1993. 
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Figure 2a continued. Data from March 1993. 
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Figure 2a continued. Data from April 1993. 
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Figure 2a continued. Data from June 1993. 
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Figure 2a continued. Data from July 1993. 
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Figure 2a continued. Data from August 1993. 
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Figure 2a continued. Data from September 1993. 
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Figure 2a continued. Data from October 1993 (incomplete)., 
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Figure 2b continued. Data from August 1993. 
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Figure 2b continued. Data from September 1993. 
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Figure 2b continued. Data from October 1993 (incomplete). 
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Figure 4a. Histogram, box- and probit plot of the residuals from the 
multiplicative analysis in Table 5a (shrimp >8.5 g). 
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Figure 5. Annual CPUE-indices calculated for catch of shrimp >8.5 g 
and for total catch by 27 Greenland trawlers in Div. 1B (upper 
diagram) and Div. 1CDE (lower diagram) from 1987 to 1993. 
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Figure 6. Commercial shrimp samples from Subarea 1 1993, pooled by 
Division and month. 
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Figure 6. Continued. 
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