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SUMMARY 

ICNAF Res.Doc. 77/XI/69 

The present paper deals with information collected via logbook sheets from prawn trawlers from the 
Faroe Islands operating off West Greenland in ICNAF Subarea 1. For a description of the logbook system, 
see Hoydal (1973). The data included in the analysis refer to the years 1975, 1976, and preliminary 
results for the first nine months of 1977 and includes altogether about 15,000 separate trawl hauls in 
the West Greenland offshore area. 

The statistical method applied is analysis of variance with catch per unit effort (CPUE) as a depen­
dent variable, and ship, date, time of day, and the statistical rectangle as the independent variables. 
The results from the statistical analysis suggest that a multiplicative model describes the data, but also 
that a significant part of the variance is left unexplained. 

Notation Variables 

CPUE 

S 

D 

F 

E 

ICPUE, ts, tn, iF, le: 

a, a 

N 

E 
r r 

1 

Catch of shrimp (PandaZus borealis) in weight (kg) divided by trawl duration 
in minutes x 60. Dimension is kg x hour-I. 

Factor referring to ship efficiency. Dimension hour-l. 

Factor referring to average over the day density of shrimp stock. 
Dimension kg. 

Factor referring to relative abundance over the day [D x F is the abundance 
index on which the trawl operates.] 

Stochastic term. 

The logarithm to the base E of CPUE, Sf D, F, and £, respectively. 

Coefficients. 

Stock in numbers. 

Fraction of stock removed by fishing. 

Fraction of stock which die of other causes than fishing. 

Fraction of stock in rectangle r which migrate into rectangle r • 
1 

Weight of a single specimen at month t. 
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at 

Subscripts 

s 

r 

h 

d 

m 

y 

t 

Data Base 
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Recruitment in numbers at month t. 

AVailability. 

ship 

rectangle 

hour of the day (from 0 to 23) 

date 

month 

year (either 1975, 1976, or 1977) 

time in months with January 1975 m 1 

The Faroese prawn trawlers are obliged to keep a logbook on board ship. Each haul should be recorded 
giving the date, time, and duration of the haul, together with the position (3D' latitude x 1° longitude 
rectangle). The gear type is also recorded (for description, see Hoydal. 1976). The skipper assesses the 
catch of each haul of each species and records his estimate. Copies of the logbook sheets are transferred 
to Faroese authorities (Boydal, 1973). These data form the basis of the present investigation. 

Eight Faroese trawlers took part in the fishery in 1975, and 11 in 1976. All vessels have submitted 
the logbooks together with the actual landings. However, the quality of the information of one ship 
operating for the first time in 1976 is low and that ship is excluded from the analysis. The logbooks 
do not make any distinction between a zero catch due to no shrimp available and a wrecked trawl. Any haul 
with zero catch is therefore excluded. Also excluded is any haul recorded with incomplete information. 
This leaves the number of recorded hauls to be included in the analysis as given in Table 1. 

Precision of Information 

Catch 

Effort 

Catch per unit effort 

Definition of Cells 

The skippers are requested to give estimates of the catches in units of 
100 kg. The overall average catch per haul is about 500 kg. The best 
possible information will consequently be subject to uncertainty of 
1/2 x 100/500 x 100% = 10% due to the recording of the catches in units 
of 100 kg. 

The logbook requests the skippers to state duration of haul in units of 
minutes. However, a unit of a quarter of an hour is used in practice. 
Average duration of haul is about 100 minutes and the recording will be 
uncertain by at the very best l/x x 15/100 x 100% 8%. 

The calculated catch per unit effort (CPUE) thus is borne with an uncertainty 
of at least 18%. 

The data collected allow the following cell definition in the analysis of variance, by 

- rectangle 
- day 
- hour of the day 
- depth to the bottom when the trawl starts fishing 
- fishing vessel. 

In principle, the gear could be added to the list but only one gear is actually used, a shrimp trawl. 

The rectangles can be grouped into Subareas which was done in some analyses. For all analyses. the 
month has been used as the finest breakdpwn of time of the year instead of the date. 

The data were investigated applying analysis of variance (Rao, 1965). The actual computer program 
applied was the routine "GLM'I of SAS-76, Barr et aZ. (1976) implemented on an IBM 370/165 situated at the 
Danish Technical High School of Copenhagen. 
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The Models 

The models investigated are all of the following type: 

CPUE=SxDxFx€ 

reformulated as 

ICPUE = < intercept > + ts + LD + IF + IE 

(For explanation of the symbols, please consult the notation section.) 

The alternative model type 

CPUE = S + D + F + E 

was considered early in the project, but was rejected due to considerable smaller explanation of the 
variance compared to the multiplicative type of model. This applies to all cases when a specific version 
of the additive and multiplicative model both were fitted to the data. 

Diurnal Variation in CPUE (F) 

Both Smidt (1976) and Borsted (1976) present curves of diurnal variation of CPUE. The curves are 
characteristic by a rather irregular pattern with a marked higher level of CPUE from around 11:00 AM to 
late in the afternoon. This effect in the Faroese data was first investigated by the following model: 

1) iCPUE = iSs + tor + iPh + io 

which was applied to the 1975 data for Div. IB, lC, ID, and 
results of IF for May and August 1975 are shown in Fig. 1. 
variation witR a peak around noon. Consequently, the model 

2) tFh ;:;" cos ;~ h + B cos ~~ h. 

lE separately for each 
The figure suggests a 

was modified to: 

month. The 
fairly symmetric 

n 2n 
Terms containing sin 24 h and sin 24 h were also fitted, but did not contribute significantly 
(on a 5% significance level) to explanation of the variance. 

The modification substituted to equation (1) giving the modified model 

21T 41T D 
3) tCPUE;:; tss + .tnymr + "ym cos 24 h + Bym cos 24 h + .{..E 

which was fitted for each Subarea separately. 

The analysis of variance schemes are found in Table 2, and the diurnal variations estimated by the 
model for May and August 1975, Div. lB, are shown as curves in Fig. 2. 

Relative Abundance by Month and by Rectangle 

The factor Dymr is the relative abundance averaged over the day. That is the abundance measured, if 
trawling was started at midnight and concluded 24 hours later. The factor is estimated directly from the 
model (Equation 3) which is fitted for each group of rectangles forming a subarea. The analysis of variance 
scheme is found in Table 2. The fitted parameters are given in Table 3. The analysis of variance schemes 
gives correlation coefficients in the range 0.39 to 0.62. This means that only 39% to 62% of the total 
variation around the intercept has been explained applying the model above. Inspection of residuals reveals 
no obvious trends, neither in diurnal variation nor as a trend over the time series. The model has con­
sequently no obvious extension. 

The next step is to combine the Dymr's for each subarea into an index of stock density which may be 
applied to that subarea. This can be done as follows: 

1. The Dymr's are averaged over the fished rectangles. 

2. The Dymr's are summed over the fished rectangles. 

3. Each trawl is handled as a random sample representing the entire stock in that subarea. The 
model then becomes 

iCPUE 2TI h + 2. i.S s + tDyma + Q.yma COB 24 J3yma cos 24 h + i.€_ 
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The choice between the three above-mentioned indices should be based on the biological evidence avail­
able. If the Faroese prawn trawlers exploit the entire stock at any monent. procedure 2 would be applicable, 
while either procedure 1 or 3 apply when the Faroese fleet is only exploiting part of the stock at any 
moment. 

The assumption underlying ·procedure 3, no density differences between rectangles within a given month 
and subarea, has been tested with the 1975 data. The result is given in Table 4. It appears from Table 4 
that the assumption is invalid at least in April-May and September-October in Div. lB. As the overwhelming 
part of the fishery takes place in Div. IB, procedure 3 does not seem justified. 

The Faroese fishery does not seem to 
sequently to be preferred to procedure 3. 
Div. IB and 10 can be found in Table 5. 

exploit the entire stock at any moment, and procedure I is con­
The calculated stock density indices month by month for 

The two other divisions have been left out due to the difficulties with the internal normalization. 
These indices have been plotted in Fig. 3 as a time series for the two divisions. 

The indices by rectangles, coming out in the 3 years treated, calculated as the antilog of «intercept 
+ Dymr) are plotted out on charts in Fig. 4. 

Relative Efficiency of Trawlers 

The factors Ss is estimated from the model (3) and the results can be found in Table 2 (analysis of 
variance scheme) and Table 3 (estimated coefficients). Even though every normalization has been done, 
one trawler (8307) large differences in efficiency between the same trawler operating in different subareas 
can be observed in Table 3. The reason for this is not known and calls for care when interpreting the 
results. 

Discussion 

Interpretation of the stock density indices can be done in the light of the general model: 

N
rt

+
1 

• N
rt 

[1 - Mf - M' - E E (tl 1 + ENE (tl + R 
t t rl rir rl rit rrl rt 

CPUE ""aWN 
rt t t rt 

The model points out several weaknesses of the calculated stock densities. First - changes in the number 
of shrimps per kg over the fishing season are ignored due to lack of information. Second - even though 
grouping the information into divisions tends to diminish the influence of migration, it is an unknown 
parameter in any interpretation. Third - recruitment to the fishable stock will influence the average 
number of shrimps per kg in the catch as well as the actual number of shrimps in the stock. Fourth - the 
availability at may change during the fishing season. 

Even with the treatment of these large data base limitations in the information taken from catch-effort 
data are evident. 

This point has a severe bearing on the usefulness of any survey data also. 

The exercise should, however, be a useful supplement to and correction of the IIswept area ll method 
based on raw CPUE data used, e.g. by Ulltang and 0ynes (1976) and Boydal (1976). 

It is suggested to be a worthwhile exercise to try to plot these calculated indices in Table 5 against 
cumulative effort (see Ricker, 1975, p. 153-154). 
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TABLE 1. Number of recorded hauls by month 
and Subarea included in the analyses. 

Division 

* 
Month 1B 1C 10 1E 

January B 371 3 
296 153 247 
630 12 

February 37 287 
220 58 98 
256 221 107 

March 31 276 14 
24 194 

303 217 51 

April 262 15 57 5 
406 60 232 10 
688 3 8 

May 701 28 
1147 4 

919 

June 376 221 153 12 
1131 3 47 

766 93 30 

July 8 220 314 
861 11 100 
690 141 6B 

August 361 94 27 
787 
343 

September 240 77 165 3 
450 23 

34 

October 557 53 44 
511 

November 458 
832 9 111 

December 402 29 
508 6 

* The three entries 1n each row refer to 1975, 
1976, 1977 respectively. 
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Table 2. Analysis of variance scheme for the model 

2~ 4n 
lCPUE = < intercept> + iSs + lDrym + Clym cos 24 h + Sym cos 24 h 

applied for each Div. lB, le, le, and lEo The null hypothesis is lCPUE ~ < intercept >2n 
The type I SS is the so-called sequential test, that is, a test that the x2 term (cos 24 h) 
contributes to the explanation of the variance if BAADNO (trawler efficiency) and REeT 
(D ) already have been taken into account. The type IV SS is testing the reduction in sum 
ofr~uares due to that effect given all other effects. For details see Barr et at. (1976). 

Explanation of terms: BAADNO Ship number (code), lSx 

RECT (AAR*MDR) 

",2 (AAR*MDR) 

x4 (AAR*MDR) 

D 
rym 

2. 
Clym COB 24 h 

4. 
6ym COB 24 h 

-1- ... 

S TAT I ~ TIC A L , N A L Y 5 I S 
MAIN"RE,6=202 

GFN~qAL LINEA~ ~OOELS PROCEDURE 
---""!"-" 

CEFENCEI\T V'AI~EL=: LCPUE 

5C l F'CE 

MCCEL 

E F F( ~ 

C(F:F'EClEC TCTAL 

DF 

2~~ 

lll.q 1 ] 

1 ~142 

t--

SUM CF SOL.ARES 

4!:711.66442018 

71,7-C1.~c.;e:::1i217 

1174~.Ef2e123-5 

~~" --'i -_ •• _--+ 

SVSTE~ 

M= AN SQUAI'IE 

19.eO=7420e 

O.4€11SS28 

F VALUE 

41.1~ 

PR ) F 

O.OCOI 

STC CEV 

O.ft;~f173fi 

R-SQUARE 

0.389344 

c. v. 
11 .5365 

LCPUE MEAN 

6.01290843 

SCU,"CE • 

EJI.aC"( 
REC T(, 4 1aNlDR I 
X~(.e'FU'CG) 
X4UJlF*ti[j:;) 

CF 

11 
162 

29 
29 

OF 

11 
162 

29 
29 

TYPE I S5 

41~.~.QC:49290 
3569.16864524-
.4C.930~e2e4 

I;Il.222f19920 

_.--0. __ _ 

TYPE IV 5S 

531.899010e6 
3208.53162018 

4t:S.S5707434 
91.22289920 

C8 

F VALUE 

S9.43' 
45.79 
31.60 

6.54_ 

F VALUE 

100.49 
41.16 
33.38 

6.54-

PR > F 

0.0001 
0.0001 
0.0001 
C.OOOI 

PR > F 

0.0001 
0.0001 
0.0001 
0.0001 
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Table 2. continued {e. 
:TO\lISTICAL ANALYSIS 5 Y 5 T E ~ 

MAIN,tREA:20J 

r.FNEPAL LINFAR ~ODEL5 PROCEDURE 

O.EFfNCi:J\l VAQIA8L"': LCPUE 

SClFC~ OF !'>U" CF sau.qE'S ""F.AN O;:QUARF: 

M(CEL Q7 ~7~.E::24~20C; 3.eee:~Oq20 

EFIOCR nee 461.507144es o .-'!~~ 343C;~ 

C(f;J;fCHC T( T,AL 1457 a::e.1402':~C;~ 

F VALUE PR > F P-SQUARE c.v. 
H,,(J{d. 

0.0001 0.449367 10.5589 11.44 

STD DEV LCJ:UE "'EAN 

o.=e2532J4 5.51699772 

S(I..FCE OF 'Y~E r ss F .... .t.LUE P' > F 

E J. .. eNC 11 7':;.f.S523315 19.1. O.C(;Ol 
He,. (n FH1Of:<, 4.' 2ee.71:!€2131 18.42 0.0001 X::O,AF,n,CR) 22 2E.219548A3 3.~1 c.ccc~ 
X<I{.IJF."tR) 2 I 1.SE4CE27C; 1.12 C.11"32 

OF TYPE IV 55 F VALUE PR > F 

art.Al)~O B 32.796~7976 12.013 0.0001 
",<.T" 41 259.~O282484 18.66 0.0001 

O. 21 26.17079843 3.67 0.0001 

.~ 21 7.98408279 1.12 0.3182 

.:J) iv. 1:1) 
S TAT 1ST teA LAN A L Y SIS 

FoIAt!l.AREA=204 
s y 5 T E l1li 

GE~ER~L LINEA~ MODELS P~OCECURE 

DEI=EM:~ "'1 

SCI.r:;CE 

Mer =L 

EHCF: 

CCr:;c;ECHC 

Moolr l. 

SCUj:;CE 

E,/!,aC,.C 
RECT(AA~ *"4DR) 
x2(.t,n*t.CF·) 
I("(AA~""'CFO) 

\o,llRIJlEL!:: 

TCTAL 

F V,IILUE 

11.7e 

~T~ 
r<'j 

LCPUE 

OF SU~ CF SOLARES 

10' f.c~.412f5ee? 

23Jc; Ieee .21"::::H!7t; 

2;e7 u::: J .e~e:'i77~1" 

PR > F R-C;QUARF 

O.OCOI o.~e2064 

5TC CEV 

0.59805e62 

OF 

10 
90 
22 
22 

OF 

Ie •• 22 
22 

TYPe: J c:c: 

224.268<;6'5'58 
:"'~~ .. 6<;4e99t)3 
!:'~.2fE17g7e 
10.18261445 

TYPE IV 55 

108.731255e5 
3"1.564~5'523 

51.64005081 
10.le261445 

('Q 

F 

MEA" .sCLAF:E 

4.21224769 

C.35767411 

c. V. 

11.3730 

LCPUE JIIIEAN 

!!:.2!!e!!:E451 

F VALUE 

e2.7C 
9. C;;3 
7.02 
1 .29 

VALUE 

30.40 
1 ° .16 
6.56 
1.29 

c.(ee\ 
0.0001 
C.COQl 
0.1620 

PR > F 

0.0001 
0.0001 
0.0001 
0.1620 
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.:J) /II. IE 
s ~ A TIS TIC A L ~ N ~ L Y ~ t 5 

MAINPREP=205 
SYSTE'~ 

GENERAL LINEA~ ~OOEL~ PROCEDURE 

.. 
DEFEf\Cr,::,.T V.6Rr.lELE: LCDU~ 

5(lf:.CE OF SUM CF SaLARES MEA~ SaU.I\J;lE 
M[OE:.L 3" 144.92534851) J.e13e24Cj~ 

£:FFC':: 4~ 1 fE.S7C7!:390 0.21C38184 
C(f:.J:;t:(HC TOTAL 4.eS 2::!.4S€lC246 

F VALUE PI> ) F R-saUARE C.V. 

t4~ Ie. 1 .; 0.0001 0.620676 8.2011 

5TO CEV LCPUE MEAN 

O.4se67400 5.5S281562 

SCl.f:CE OF lVFE I 55 F VALUE PO ) F 

e.4,11I:I\C .. <;if .3f ~72123 114.~1 C.CCOl 
REC1(AAJ;*MOR) 13 44.019415'53 16.10 0.0001 
X2UtFH,[J;) 11 ~.lee27474 0.95 0.4967 
)1'4 (.6,6f;*~rf;) ,0 2.35393707 1.12 C.::1162 

OF TYPE IV S5 F VALUE PR > F 

W".ti 1 15.78219908 75.02 0.0001 
~ ..... 12 40.93250122 16.21 o.ooot 
Xl 10 2.33783765 1.11 0.3519 

"''t Ie 2.'35393707 1.12 0.3462 
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Table 3. Estimated parameters in the model 

2n 4n 
iCPUE = < intercept» + iSs + lDrym + aym COB 24 h + Bym cos 24 h + .f.£ 

for each Div. lB, Ie, In, and IE. The fitted values correspond to the analysis of variance 
schemes given in Table 2. The B after a par~eter signifies that a normalization has taken 
place. The normalizations are: 

./.88307 = 0 

lD205058,77,9 = 0 Division IB 

lD209055 , 77 ,7 - 0 Division Ie 

lD210054,77,7 - 0 Division ID 

lD218055,77,4 - 0 Division lE 

plus extras in Div. Ie and lEo These extras make interpretation difficult for these 
two Divisions. 

Intercept and lS (shipts efficiency) are given. Stock indices are given in the charts of Fig. 4 
and Table 5 and examples of the diurnal variation in Fig_ 2. 

'-~ ...i 

PA~A~~lEFl 

J""[I;"(::FT 
F:~.a[r.IO 

P,II':;,IINfT!:J; 

[""TE~Cr::I=T 
E ~ ,1[",( 

P_F,aMETEF 

'l\lERCEl=l 
E~jlt"( 

P ~H;,A M~ 1 E R 

J"'TE~CEFl 
eAA[!NC 

2060 
2~4 :! 
2-;14 
C~OO 
~~92 
:117 
t123 
5141 
7057 
?O~ = 
7165 
~1._l 

2060 
~~4 "'! 
2~74 
2800 
<123 
t: '4 1 
6163 
£481 
7057 
7 DE e: 
716"5 
E,30? 

206C 
21543 
~3q2 
t12:3 
6141 
610 
E4B7 
7057 
70f5 
7165 
E:!C7 

-::J) III. 

r .~. '" •. 
, '-1;--

~. , 

2060 
2~4 :3 
6487 
7C57 
E301 

I:B 

Ie 

I]) 

.~ , -t--t-'., • .... 

ell 

'= ST lfIo'-'~T E 

4.gC092022 f;i 
0.2E952845 e 

-C.2C~S3478 !'! 
1.438182E4 8 
C.471100<;A ~ 
O.2e13S92Q 9 
0.79014210 ~ 
0.3'9051336 8 

-O.04~093eC; '1 
0.22350510 e 
0.4f~92q2€ ~ 
O.5E157845 q 

~c.,.a''iQ~ )~~O? H 

4.93293859 '3 
1 .. 310ge:::!2 9 
o .6l1-434961 ~ 
0.56878446 e 
1.605293~5 9 
1.32350816 8 
1.4321546~ B 

-0.3a9~1940 f:! 
1.00147490 g 
2.CO!:68995 9 
2.71873~'11 E! 
.2.!51e9SC;08 B 
C.O~OO')OQO 1:3 

ESTI"4ATE 

5.07451878 ~ 
C.85027715 e 

-0.3926"?778 q 
-O.e:4230874 ~ 

O.373Q0775 A 
0.25539495 q 

-0.45450965 e 
-O.6fe37328 q 

0 .. 2:'1279471 13 
Q.423816SC; 8 
0.2,42726C;<; 8 
n .. ccoooooo e 

ESTIMATE 

4.5f517B99 8 
0.35902812 ~ 
1.3f~47864 r3 

-1.39224740 8 
2.0f078239 8 
1).00001000 B 

STO ERFOR CF 
ESTIMATE 

0 .. 13015796 
0.04504042 
O.O,3Ee6357 
0.29198173 
0.03779756 
0 .. 14052275 
O.04!:7~452 
0.04149244 
o. 0~5eB195 
0.03177095 
0.03694274 
0.044355'33 

STO ERROR OF 
ESTIMATE 

0.2')044208 
0.31761304 
0.1 "!'5A7<;71 
O.47047!:f:i4 
0.34164453 
0.~2e06:J03 
O .. 41)SA4986 
0.35507280 
O.4T~141Q6 
0.26870489 
0.!:1 '5f!5954 
O.31!:91686 

STD F.RFOCR (F 
ESTIMATE 

0.07269745 
0.3SQ58684 
C .. 07!:Q4256 
CI.11113814 
0.10437003 
CI.O~3737e8 
O.11f65470 
0.100]6749 
c.oeE64~30 
0.17124617 
0.15~18473 

STO ER,:;C,:; CF 
ESTIMATE 

0.14554817 
0.17468233 
0.23219062 
4.94004805 
0.21862600 



Table 5. 

Month 

Jan 
Feb 
Mar 
Apr 
May 
June 
July 
Aug 
Sep 
Oct 
Nov 
Dec 
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Table 4. Testing identity of stock density between rectangles in 1975 within a given 
month and subarea. 

1975 
18 1C 1D 1F 

No. of No. of No. of No. of 
Month recto P rect. P recto P recto P 

Jan 1 0 6 0.0001 1 
Feb 0 3 0.8715 8 0.0002 0 
Mar 0 1 7 0.0001 1 
Apr 4 0.0206 1 4 0.1139 1 
May 6 0.0001 2 0.6146 0 0 
June 3 0.2792 6 0.0001 5 0.0736 2 -
July 0 1 5 0.0484 2 -
Aug 4 0.1189 1 5 0.8728 2 0.1912 
Sep 6 0.0203 3 0.0449 5 0.0456 1 
Oct 5 0.0001 1 4 0.0001 4 0.0163 
Nov 2 0.7752 0 0 0 
Dec 5 0.2158 1 0 0 

a Cannot be compared. 

The test is an F-test in the model lCPUE = is + tFh + in fitted for each subarea, 
s r 

year and month. The figure is prob (lD = a I is , lFh) • 0.0001 means ~O.OOOl -
r s 

means that either no fishery took place or only one rectangle was exploited. 

a 
a 

Indices of stock density for Div. 18 and 1D calculated from Table 3 by averaging over all fished 
rectangles in the division by month. 

1975 1976 1977" 
18 1D 18 1D 18 1D 

No. of No. of No. of No. of No. of No. of 
rect. Index recto Index reet. Index recto Index recto Index recto Index 

1 1.53 6 0.09 4 0.73 5 -0.06 7 0.78 0 
0 8 0.12 3 1.51 4 -0.16 6 0.82 2 0.12 
0 7 0.36 0 6 0.11 3 1.17 5 -0.32 
4 1.19 5 0.33 5 1.33 9 -0.13 5 0.73 1 -0.20 
6 1.24 0 9 1. 54 2 -0.86 12 0.25 0 
4 0.97 5 -0.12 6 1.07 2 -0.44 12 0.75 2 -0.05 
0 5 0.06 6 0.68 2 0.07 8 0.82 0 
4 0.50 5 -0.29 5 0.88 0 7 0.27 0 
6 -0.01 5 -0.68 5 0.20 0 
5 0.88 4 -0.19 5 0.37 0 
4 0.82 0 9 0.31 4 0.21 
5 0.61 0 7 0.27 0 

a Provisional. 
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Fig. 1. Diurnal variation in loge CPUE as fitted by the model 
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Fig. 2 to follow as an Addendum to this document 
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Fig. 3. Stock density estimates for Div. IB and In against time. 
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Fig. 4. CPUE estimated from model as intercept + index for rectangle. 
continued February - 1975, 1976, and 1977. 
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Fig. 4. CPUE estimated from model as intercept + index of rectangle. 
continued March - 1975, 1976, and 1977. 
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Fig. 4. CPUE estimated from model as intercept + index for rectangle. 
continued April - 1975, 1976, and 1977. 
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Fig. 4. CPUE estimated from model as intercept + index for rectangle. 
continued ~ - 1975. 1976, and 1977. 
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Fig. 4. CPUE estimated from model as intercept + index for rectangle. 
continued June - 1975, 1976, and 1977. 
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Fig. 4. CPUE estimated from model 8S intercept + index for rectangle. 
continued July - 1975, 1976, and 1977. 
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Fig. 4. CPUE estimated from model as intercept + index for rectangle. 
continued August - 1975, 1976. and 1977. 

09 



- 23 -

I 

\ I 
\ 

121 

201 

202 

203 

204 

205 

206 

207 

20B 

209 

210 

211 

212 

214 

215 

216 

217 

21B 

219 

220 

221 
, 

301 

302 

Fig. 4. CPUE estimated from model as intercept + index for rectangle. 
continued September - 1975, 1976, and 1977. 
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Fig. 4. CPUE estimated from model as intercept + index for rectangle. 
continued October - 1975, 1976, and 1977. 
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Fig. 4. CPUE estimated from model as intercept + index for rectangle. 
'continued November - 1975, 1976, and 1977. 
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Fig. 4. CPUE estimated from model as intercept + index for rectangle. 
continued December - 1975, 1976, and 1977. 
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