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n..arl:ety ..o ‘ways . the . .indeperidents IMateS',0 trends	 abundance of a fishstOtk derived 	 research
-liéel ::s -lirvey's* resiiItsiCh...e --:ofmport 1.10. Theopfictencf.2 ..wlth:....:14-hich.,t . e.:pstijilates can	 -teatled
depen.:(iS.Oart.,!?4 -;the,use,Ofjstandart ethOdS2and-igearsonthejiting.and- :it.he 'degree of'synopt.icity:.o
samPl ink:a4d.jP ilHO ejr1t_ellS i T:m f, samP	 . --1-4:::.thiS0aper2:thecatchrateSof-.cOdin:Canadia'n-2,2grOUndfisli.

Confi4enCe intersurveys onthe'Fiemish Cap . 1.n the-perio '1977-'81 • 4refex4mined and '95% 	 iialsderived

Materials and Methdds 

All:. :f- ishing. stations were selected at . r ndom with:in each: `s . t-ratum prior to the ,beginning o.f. the cruises.
Tepthfished'Arange4JrOM.2:thesh11Oiiesi--...

depths at ._the to.p
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tiantiCa,'..irCjahuaryHTebrUary;. 4 191848i .	The'I977.. SUrVey: waS. H.d0riebYr..the': 	 Cateron,

uring the surveys it was the practice tomeasurealcdcaught. The number caught per setis therefore,nown precisely

Results 

requenties of-Catches of cod -were H highlskewed to	 'l') 	 In this. Table all catches-,are.
inclUdect.--- . In : :the.:deepesstrata W4h_de th._,range .,. 300=400.-..:.fath cod are onl rarely _taken. 	 The number

:.sets with zero catch IS:therefOre:a:MaXi Um 	 ,.-..'.-MeansStandard-,.. :deviatiOnSi'f and::cdefficientS-	 :variation,.
•those . sets:were calculated onl for

CreaSed by l were to arthmcally trans ormed and the means, standard deviations and coefficients`of
v..ar anon: ,of: these were . all :substantiall lower ,:`than: the ar thmet c_ ones. For the 4 ; ears;. the weighted.
average. Iqgaithmiccoefficient of: I i/ariaion :is 0.4:69'correSpOridifigatithmetic-,coeffiCient:i

;67.

If the distribution of -catches were,norm
aPP roxlmation , the confidence range for
shown in Table 3 applies. However,

,alog	 lies,normal distribution app	 as
values varies with the size	 the means

lly distributed and the sample coefficient were a reasonab le
standard errors about the mean for a variety of sample numbers

ems unlikely that the,catch values are distributed normally

it may well do the amount	 variation of the retransforme
(Table

Discussion and Conclusions
•I t was assumed that-'the sample-coefficients of variation each approximated-some unique population.parameter.-

In -fact there is some indication; espeCia ly in the ,16garithilli c series , that , as the Plean, Catch-pet-tow 
increases the: 	 deviation and -the cdefficient , of variation decrease. The confidence ranges about
retrarisformed mean- values may tiierefore is fact be increasingly pessimistic and blaSsed-as the mean;value
increases.

As expected the reduction„in the spread
increases.0	 about 50 and then the eff

. 	.
confidence limits about the mean...is rapid',as

ct is--progressivel y -'less pronounced.
the number o,f set



I t 	 c ear that the inherent variability
which absolute confidence can: placed
the - of variability can be define
urpose in Mind.

n c	 istribution precludes single abundance estimates
he: number of-i:sets can never be enough for this purpoSe
t is possible to determine the number of sets effective for ,t

As a reference point, the average nuMber of-Successful--sets •:‘ 	the Canadian surveys for the , depth rdnge
;: to 300 fath, has been. ab ,Out :=1.09 , .: . .H.2Ii". .the,:arithmetic-:_means and 'variance apply, -the:. abundarite, estimates

are-:probabiy. in --the' range: of -p 
1 
us or.-,minus.,.--: :',Thi-isn9t;	 thilt  the . ibundance. 	 - a 1e

necessarily-,accurate. although	 :expec t : ' that trends' in, the:. actul-.abundt ance Of the: stOCk would be
evident in ouch =survey estimates 	

:	
.an

intermediate mean Catch . he ablindanCe: estimates are probably in 'the',range o	 °size

able 1.. Frequencie's	 ranges of catch numbers
per set of cod in Div. 3M 1977-1981.
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501-52
526-550
551-575
57,6,600
676-700

726-
1-775

107 - 100
1401-1425

coefficients	 variations of the, distribution of
on the Flemish Cap in 1977-81

rithmeti

Ship	 Year

ATC	 257	 97	 9.23	 R 2	. 	 .	 .26/
CADU S 	 9 7	 I I)	 [ 6.0	 1 2 6.0/4	 I.01.	 1. s■	 :9')	 .
GADUS --	 979	 40.46	 .8	 2.02	 .	 .,	 .41
GADUS 30	 1980	 11'1	 46.92,	 189.46	 .04	 2.60,	 1.42 `	 0.546..
GADUS 4	 1981	 122	 .	 140.75	 .	 2.17	 .	 .724
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Table . Confidence ranges about the
arithmetic mean for cod on
the Flemish Cap in 1977-81.

Numbe r

of to s
Percent
Variation(±)

10 165
20 117
30 96
40 83
50 74
60 68
70 63
80 59
90 55

100 52
120 48
140 44
160 41
180 39
200 37

Table 4. Confidence ranges about t e mean retransformed from the log mean (catch +1) for cod on
the Flemish Cap in 1977-8 •

Mean Mean

	

Retransfo ed	 Retransformed
Logarithmic	 Arithmetic	 Logarithmic	 Arithmetic

Number
of sets

1.0
Lower
limit

Upper
limit

1.718
Lower	 Up er
limit	 li it

%
Error

3.0
Lower
limit

Upper
limit

19.086
Lower	 Upper
limit	 limit Error.

10 0.709 1.291 1.032 2.	 36 40-53 2.128 3.872 7.398 47.038 61-147
20 0.794 1.206 1.212 2.	 40 29-36 2.383 3.617 9.837 36.226 48-90
30 0.832 1.168 1.298 2.•16 24-29 2.497 3.503 11.146 32.215 42-69
40 0.855 1.145 1.351 2.	 42 21-25 2.564 3.436 11.988 30.062 37-58
50 0.870 1.130 1.387 2. 96 19-22 2.610 3.390 12.599 28.666 34-50
60 0.881 1.119 1.413 2.062 18-20 2.644 3.356 13.069 27.674 32-45
70 0.890 1.110 1.435 2.034 16-18 2.670 3.330 13.440 26.938 30-41
80 0.897 1.103 1.452 2.0 3 15-17 2.692 3.308 13.761 26.330 28-38
90 0.903 1.097 1.467 1.9'5 15-16 2.709 3.291 14.014 25.870 27-36

100 0.908 1.092 1.479 1.9:0 14-15 2.724 3.276 14.241 25.470 25-33
120 0.916 1.084 1.499 1.9,6 13-14 2.748 3.252 14.611 24.842 23-30
140 0.922 1.078 1.514 1.9;9 12-13 2.767 3.233 14.911 24.356 22-28
160 0.927 1.073 1.527 1.9!4 11-12 2.782 3.218 15.151 23.978 21-26
180 0.931 1.069 1.538 1.9	 2 10-11 2.794 3.206 15.346 23.680 20-24
200 0.935 1.065 1.547 1.901 10-11 2.805 3.195 15.527 23.410 19-23

Logarithmic
Retransforme

Arithmetic

r
t	 Error

5.0
Lower
limit

Upper
limit

147.4
Lower
limit

Upp
limi

10 3.547 6.453 33.71 633.6	 77-330
20 3.972 6.028 52.09 413.	 65-181
30 4.161 5.839 63.14 342.	 57-132
40 4.273 5.727 70.74 306.	 52-108
50 4.350 5.650 76.48 283.	 48-92
60 4.407 5.593 81.02 267.	 45-82
70 4.451 5.549 84.71 256. II	 43-74
80 4.486 5.514 87.77 247.	 40-68
90 4.516 5.484 90.47 239.	 39-63

100 4.540 5.460 92.69 234.	 37-59
120 4.580 5.420 96.51 224.	 35-53
140 4.612 5.388 99.69 217.	 32-48
160 4.637 5.363 102.20 212.4	 31-44
180 4.657 5.343 104.30 208.1	 29-41
200 4.675 5.325 106.20 204.4	 28-39
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