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' "'Abstract L

e

_ i'Stratlfled mean. catch per tow, Variance, and coeffloient of variation
7 vers calculated for cod, herrlng, plaice,_and flounder from GDR
‘research vessel autumn bottom trawl surveys in 1978 and 1979 The _
‘chatch frequence dlstrlbutions were examlned and found to be poaitivei?
.ehened The logarlthmic transformation of the individual catchea p |
was made in order to normallze the frequency diatributiona of
: survey catches and to reduce “the variance of catches. Year claas

" abundance . 1ndlcea of cod and herrlng were. determined by applying

frelethe age compositions to the mean catch per tow 1n number. -

Introductlon

g\In 1977 GDR atarted a aerlea of bottom trawl surveys in the I L
. Mecklenburg Bay, the Arkona Bagin and the Bornholm Basin (Schulz .
. and Kistner; 1978): The magor obaective of these eurveya is to S
f"prov1de relative eatimates of the abundance and recruiting year A
clas trength of flsh populations in these areaa. Such informationa L
are eaaential for aaaeasing the current statua of- atocka and e
\perticularly for predicting total allowable catchea,;; S

\


funk-haas
Neuer Stempel


;Mnteria] nnd mothods,

”3NA11 basic data were collected during the GDR bottom trawl
'»surveys in November 1978 and 1979. ‘ "

:;_The gear. used was a Polish herring bottom trawl HG 20/25 with
- a mesh size of 11 mn in the cod end. Each tow was nade of & 30
'Vrmlnute duratlon at a mean trawllng epeed of 3 ¥} knots..f‘-"”‘

" In the Mecklenburg. Bay the depth range of 15-25 m was 1nc1uded

iiAtows were made at randomly scattered points in 1978 as well ss'
- 1979. - R . Lo

~1~The Arkona Basln ares investlgated during the surveys was lelded
~ into four depth strata of 10-19 m,_20 29 m, 30-39 m and. 40-49 m.
- .Station selectlon was performed stratum by stratum using randomn

k ;Further informatlons about the methods used in the surveys sre
’3igiven in Schulz 1978, Schulz and Kastner 19790.a,‘ fﬁ"*-wv‘~

"‘Abundance indices a8 mean catch per standard tow both in weigh
'ﬂ and number were estlmated for cod, herring,plaice and flounder
v'¢,Accord1ng to the survey deslgn in the Mecklenburg Bay foruularb?

“; for simple random sampling were used to calculate mean catch K

fii*This poper prescnt indices of abundance eypressed in terma o
f?ffof mean: welght (or number) of fish caught pexr- standord ton'"'};:gfjef“
‘di{in the Mccklenburg Bay ag well as the Arkona. Basln in 1978 L
’:’e<and 1979. In addition, the level of precision of the
r'calculated abundance indices is considered in a preliminary ;
t7anelysls. Thisg paper also provides estimates of the wonn cateh:

- per tow in number of 0, 1 and 2 year old cod and herring in
" these two areas.

These surveys were conducted by the R/V "Eisbdr" (1 200 h. p. )

in the surveys. This area was not further’ subdivided and 19 .

numbers. In this area 24 tows were carried out in November 197 ¥
and 31 tows in November 1979. ~ - Lo
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per tow and its variance. Because of the sfratlflcation employed
in the Arkona Basin, the theory of stratified. nanpllng could .

be used. For caloulating gtratified mean catch p“r tow and its
variance the applied formulare are. ~ : =

. ,’2 2
n 1 A Sy
v (xst) = 15 ny,
h -
where: Xy = stratified mean catch per tow
‘.vA = total strata area

Ah- = area of the hsth strafum.

mean catch per tow in the h-th stratum‘v
V'(ist) = variance of the stratified mean catch per to

stz variance “of catches in the heth etratum :

]

.

number~of tows in the h-th atratum

K.Further details on theory~of‘stratifiéd»sampling»are given in -
Cochran 1972. ' ' o

AFurthermore the coeff1c1ent of Vurlatlon (CV) vias caTCulated as ratio
of standard deviatlon to the mcan.» ‘ ' '

The catch frequcncy dlstrlbutlons vere examined and a test of
skewness (Snedecor and Cochran 1976) was used to check the .

agsunption of normallty. In addltlon, the relationship between _' \.5
population variance (s°) and mean (x) vwas *nalysed uging Tailor's
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powar .ow (Taylor 1961, Sissenwine 1976): SR '-f‘Qi y
. b
6° = a %

log o° = log a + b log X

The parometer a. is a sampling factor. The exponent b is
an index of dispersion and can describe a variety of

distributionss; b}»1 indicates a'contiguouS/distribution.
~ Estimates of b for different species were derided from

the slope of a linecar log-log relationship between strata - SR

~ variance and strata means of all available data. Once b is
estimated an appropriate transformation can be derived in
~order to stabilize the catch veriance and normalize the
frequency distribution. For the exact transformetion the _
~catch from each tow (x) is to replace by xP where P = 1= %“
When p = 0, then a logarithmic transformation was recommended
(Snedecor and Cochran 1976), Based on the "Powerlaw" analysis,

a In (x + 1) transformation was applied to individual catchés.jJ~

4 logarithmis transformation has also the advantege that it =
- reduces the effect of exceptlonally 1arge catches on the mean .
- catch per tow and its varlance. - '

Abundance indlces with variance and coefflclent of varlation o
were also calculated for log-transformed data. : .

Estimates of year class abundance indices of cod and herrlng B
were determined by applying relative age compositlon to the
mean catch per tow in number.

Reagults

Mean catches per tow calculated on the linear scale with

variance and coefflclent of variation for the Mecklenburg
Bay are presented in tables 1 and 2. 'The abundance indices
in terms of weight as well as number show an increase for



cod, hei plaice and flounder from 1978 to 1979. The same

trend  can observed from indices caelculated on the logarithmic
le (tables 5 and 6). Coefficients of variation were in the

rder of 0.13 -~ 0.41 for data on the linear gcale and 0.04 - 0.31

or log trangformed data.

tratified mean catches per tow in weight and in number for the
\rkona Basin together with variance and coefficient of variation

ire given in tables 3 and 4. It can be seen that the index of Weight
abundance increased for cod and herring from 1978 to 1979.
Stratified mean catch per tow in number for herring also went

up but for cod this index declined.

Indices of gbundance for cod and herring on the transformed scale
show the same trend but the changes are more moderate (tables 7

and 8). For plaice and flounder a decrease of the stratified mean
catch pexr tow wae observed from 1978 to 1979.

S

Coefficlents of variation for untransformed data rangei&rum

0.14 to 0.24 except for herring where values between 0;26 and
0.77 were obtained. lMean catches in number per age group are
pregented for cod and herring both in the Mecklenburg Bay and
the Arkona Bagin in tables 9 and 10. Thesge indices of year class
abundance were also calculated on the linear scale and the
lo;arltumlc scale. & very high mean catch per tow of the herring
year class 1979 as O-group was observed in the Mecklenburg Bay
and the Arkona Basin. For cod the Ougroup catch appears to be

A

low in the Arkona Bagin.

The statistical test on normality of the catch frequency distri-
bution confirmed a positive skewness for all species considered
in this paper. The results of the célculated log=log regressions
between strata variances and strata means are presented in tables
11 and 12. It can be seen that the variance gtabilizing parameter
p approaches O and therefore a logarithmic transformatlon of the

data 1g indicated.
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Dieccuaaion

The results of the botiom trawl surveys indicate that the stock
biomass and the stock size in number for cod in the iecklenburg
Bay increcascd from 1978 to 1979. It scems also that in this
areca the strength of the 1979 year cTass can be expected above
the level of the 1978 ycar class. ’

According to the abundance indices from the trawl surveys. in- the

kona Bagin the bilomass of cod increaged slightly from 1978 to .
1979. On the other hand it seems that the stock gize in number
has declined during these two years. '

One reason for this different trend might be that according to . .
the trawl surveys both year classes 1978 and 1979 appear to be

vweak and they could cause a reduction of the mean catch per tow

in number. The small increase of the stratificd mean cauch per

tow in weight could be explained probably by the growth of the

_ year classes 1976 and 1977.

An improvement of stock abundance ig indicated for herring by the
results of the trawl surveys in the Ilecklenburg Bay and in the
Arkona Basin becguge the mean catch per tow in terms of weight
and number increased from 1978 to 1979.

Accordlng to the O~-group Catch of herring a strong year class 1979
can be expected. : _ : . o .

In GValuating the verbal cstimates of stock abundance and year °
clags strength it must be pointed out that these are based only
on the results from two years. It seems very important to prolong
the time serico of these surveys with the aim to establish a
corrclation between the actual year class strength as caiculated '
from the Virtual Population Analysis (VPA) and the observations:

in the surveys. Purthermore a longer series of mean catch per tow

in weight could be also very helpful fox egtimating texrminal
fighing mortality in the VPA.



The coefficients of variation.in. the ordcr of 0. 13 O 41 for
untransformed dgl: are . considered reasonahle and not unusual
for trawl surveys. On the other hend, howover, the coefflclent
of variation for herring in 1979 ranglng from 0, 61 .to 0. 77, ,
iz fairly hl{h Thcse valuea arise from the Varlablllty of Catches,_
which is probably caused by the dis tributlonalecharacterlstics fLi'~
of the,specxea herrlng. | o

The exanlnatlon of catch frequency dlstrvbu lons as. well asg the'-75
observed r818tl0ndhip be tween the varlance and the mean. make 1t
'clear that a logarithmic transforwatlon of the orlglnal catch
data is approprlate. Therefore more confidence should be. putted )
in the sbundance indices. derlved from transformed data.vfr“

Plnally it should bve pomntea out that this papor only deals " ‘
”5w1th the resulte of the bottom trawl surveys conducted in the.
vlast two years and their inherent precision. It 1s pOSSlble -
that gain in prec181on could be agchieved by lncxeanlng the.
nuniber of tows or by an 1nprovement of the °trat1flcation o
~scheme. Such questions ghould be con31dered 1n a future
analysig. '
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o lTable 4 Stratified wegn cateh per-tow (number,-lincer zéale)

. Baein (ICDS 24)
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Table 7: Stratificd mes 1 CaLCh per tow (]u, in sgnfc)' 11 b
© .+ variance and COGLflbl“nt of variaticn, Arkcona
Bagin (ICuS °4) o A

a |

_’upeciqg ’«Survev __ Tean - Vsviance.
Cod - Mov 1978 4415 0.04 ¢ 0.05
D Hov 1972  4.33 .. 0.05 . 0.05
lerring = Hov 1978  1.73 0.07 . ©£.15
o ( Tov 1973 . 2.07 ~0.13 .17
. “Plaice  Novi 1978 . 2.72 0.02. 0.05
o Nov 1979 . 2.35 - 0.06° L0411
Tlounder . Iov 1978 1.0 0.02 6,14

Stratified mean cauch per tow (nuwher‘ 1In scele) |
‘ _witn variance and ccef iclent of variation, ArLona,
~Basgin (ICES 24) ‘ S

) e

-Table = ¢

-
©
T

-»Snecies' - Survev Véf?énce CV:
Cod . Iov 1978  5.38 0.04 © 0.04
L+ TNov 1979, .. 4.B1 0.05 . -, 0.05

Herring - Ilov 19738  4.17 " 0.26 . 0.12.

s Tov 1979,  4.65 0.33 . 0.12°

Plaice - Iov 1978 4.0 0.03 . 0.04

S fov 1979 3.06 5.09 0.10

Flounder | lNov 1978  1.71 - 0.04 0.11

' Tov 1979 1.11 0.



Mean ‘eatch per’tow ink number?byf

ape proups 4n the o .o U
~Mecklenburg:B (ICES»22) o T

3 total

'sbeéiés - Survey. .

‘“Céél llnear ‘scale Nov-

1978° 71,48 "37.02 "14.47  3.98 - 56.95 .. .
ov 1579, 71,477 84,50 28,06 14,65 178,68
.;._1978 0.082 10 ¢ '0.82 0,23 ° ‘3. 23_‘._:7:*.\ |
s o v:”.:VN;X1979iffA1;38?jg.1 784. 0.78. 0041 RI95
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ln scale' " Nov 1978. .4, 34;7‘"1.61:2‘0.21 10.07; 6923'1;ﬂx
o Nov 1979 . 5.34 1199 0,22 °0.01 7567

: ‘ - I
- v

in the Arkona Ba31n (ICES 24)

Agé-gioup;

_fggblé;lg;v statlfled mean catch per tow in number by age groups ‘_ ‘.A

- Species Survey

S0 20 3+ total

" Cod  linear scale Nov 1978 110.06 222,27 - 59.04 13.56  404.93 =

"!efring'1in¢aﬁfééa1elNov'1978 478.83  64.27 108.29 36.19  687.58 -

“In scale . Nov 1978 ~ 2.90 = 0.39 1 0.66 0.22 4,17
T ... Nov 1979 . “4.44 0,14 0.06 0,01 4 65;f.

Nov 1979 . 29.65 112,12 93.55 35.44 207.76 =

o in-scale‘ - Nov 1978 - 1.47 2.95 0.78 -0,18 .5,38 ..
T Wov 1979 0,53 1.39 1066 0063 481

_Nov 1379 '8610.70 273.31 124.48 11.73 9020.22 * -




. Table 11: Poaramelers from power low rerreasgions enlenlated
s i . . ) . . AP .
for cateh data in weishi with correlntion coeti'icient

»
'

<
. \ - - ’. HR e B B ) =
(v») and vavlance siabilinzing exponent (3)

Species r a . . b p.

Cod 0,98 1.56 1.84 0,08
Herring 0.98 3.82 1.84 0,08
Flounder 0,97 1.57 1.60 0,20

- Zable 12: -Parameters from power low regressions caleulated

for catch data in number with correlation coefficient
(r) and variance stabilizing exponent (p)

Species r a b p

Cod 0.98 3,13 1.74 0,13
Plaice 0.88 0.25 2.24  ~0,92

Flounder  0.97 2,22 1.52 0,24




