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INTR:ODUCTION I

l".ost of the m3.jor stocks in the North Eastern Atlantic are ,at prcsent assessed
by 'various TCES t\lorkinr; Groups. 'The procedures in the ,different Working Groups
ha'.te attained a certain unifqnnity" rather independent of the quali ty of the
data base. One of the rein features is the overwhelmi.ng confidence in' the
Virtual Population Analysis,VPA.

In earlier years for a large number of stocks,' the fisheries ~."e~ rather
sinilar from year to year, but with the new regime of the seas, large scale
changes r.ave taken place in many areas, especially in the composition of the
fleets,fishing the stocks. '

In theory rrost lurge scale dunges should be no rore difficult to handle,
than stable situtions, when data are adequ-:rte. But in real life,rost \"ICrking
Groups have' to cope, ~Tith inadequ.3,te, data iI!- some rer;pect, and in this situa
tion the chances to, rrake inaccurate or wrong stock assessments are. drastically
increased wi.th large scale chdnges in thC fisheries •

In some enses, especially mixed fis'heries, even in theory the problem is diffcult
to 'handle. ,"

'This paper tries to illustrate sorre of the problems one migt:t rtl.'1 L"1to, and what
kind oI: data are necessary tc overcorre them.

DESCRIPTION OF A LARGE 'SCALE CHANGE-,
1\5 an example of an' ,area, ,.,rhere large scale changes have taken place, the Faroe
Plateau, (leES subdivision Vbl) from 1973 ,to 1979 has been chosen.

, "

Quoting 'from the Report of ~e working Gr~up on Fish Stocks at the Faroes~'
(Anon.', 1980} 'n ••••Thera have been two chimges in legal mesh size during the
period~..... A closed area system has been imposed during the ,period~ •• "

, , ,

rhe major change might" howevar, be the c~angc in thc fishing fleets fishing
at the',Faroes. '1'11is' isan effect of'the"change,in ,fisherY'liI?its, which has
dccreased ,foreign finhery' ahd increase~ Faroese fishery. '

'1'able 1 qives an illustration of thc change together with fig. 'lA and IB.
The Faroese data are from the Faroese Fiskhag databank (Coop. Res. Rap.g! )
Total catch of all species and eifort hAs been estimated for' 12 fleet cate~
gories.Data'on British"fleets have been taken from the Report of the'Working
Gr'o~~ or:t, ~ish S~ockS, ~t' the' ,Faroes'. '

These 14 fleet categories are the main componets of thc fishcry on thc Faroe
Plateau proper, and cover almost all effort on thc cod and haddock stocks~

;: " ' .

The .table shows ~ 'that ,'thc non- trawl" gears have fluctuated, with tops in
1976and 1977, ~lhcn 'the eod andhaddock stocks were,at a high, level.
The British ~ffo~t has del:reas'~d dramatically, and there has been a large
increase in Fa,roese trawle.ffort in all groups of large.r trawlers.

leES WORKlNG GROUP PROCEDURES.
Most ICES Working' Groups seem to have adopted a procedure, which involve.s
the followinq steps.

1. The Group establishes a database with data for several yearn.At,eacn
meeting of the'gro~p, t~~ data,for'the last year with catch data are
added, and the data for ,the year before are brought ,to a final form_,
The data usually include: Yirild by country,catch in numbers by' age and
country, and'in same cases'catch/offort data. ' ,
2. The data on eateh by age 'by countrios are aggregated to a combined
estimate of total catch byage and year, and this is put into aVP1\, ~

which only differs from last ye.ars in that one yearhas' been added.'
3. Trial VPA runs are made.T by changing the terminal fishingmortal:i:ty
coefficients. At this stage other information on effort or of less quanti-
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fiable nature might be uscd to try to determine the fishing mortality in
the last year. At some stage one of the trial runs 1s pickedout bythc
Group, and agreed upon as the final one.
4. Fishing mortality level for thc last ycar and exploitation pattern
are taken from the VPA, and this ,together with the catch data givcs thc
stock estimate for the last year.
5. Using th1s forecasts are made assuming ,different, fishing mortalities,'
for the subsequent years~

6. One of these options 1s later used as the basis for a TAC rE~cornmcndation

by,ACFM.

In situations, where changes are moderate in effor~ by the d~fferent fleet
categories, thore may in the' group be some non quantifiable knowledge about
the fisheries, helping to determine thefishing mortality for tbe last
year. Very few groups hava really detailed'catch/ effort ,data.

, ,

A SIMULATION STUDY.UF THE PROBLEM OF LARGE SCALE CHANGES
In order ,'to get an impression of what kind of problems one might run into,
a simulation study has been undertaken.

Tbe model described by Hoydal, Rörvik and Sparre ( 1980 ) has been used to
simulate a f1sh stock fished by threc different fleets.

Thc model is described in details in the paper mentioned above. In ~rder to
,simulate a more realistic situation thc model in this paper has been used
::w±±h. varia~le recruitment' each year, simulated. '

. ,

The input parametersn~or stock and fleets' in, the simulationare given
in table 2. It mighe~oted that these are similar to the data for the
haddock on the Faroe,Plateau. '

The,simulation' was ~n for 8 Years. For the first 7 years it bas been assum
ed that eifert -level has been stahle'in all'three fleets. For the 8 year
one simulation has', thc', same assumptions; but further 6 different' changes
have been simulated. The details of thc input for simulation of ,the changes
are,given in table 3. The,changes are. ' ,

, ,

Change, 1. ,The overall'effort level iS,increased by 100 %
-"- 2. l'he overall effort level 1s dec:reased by' 50 %

-"- 3. Fleet 3 effort is reduced drastically, the two ether fleets unchanged.
_"- 4. Fleet: 3' effort is reduced drastieally,the two other fleets 1n-'

, creasc' their effort.' " ,. '
-"- , 5., The exploitation pattern of fleet 1 'and 3 'is chahged, so the mort

ality on younger aga groups 18 reduced. ,
-"- 6. The morta1:ity on' younger age groups fram fleet 1 and 3 15 further

reduced. '

From thc si~ulations preclse estimates of Gtoek and cateh
available. In table 4 some of the figures 'are summariz,ed
lations in year B. '

we now aS$ume we are in the same sitution as a Working Group" whieh has only
the,catch data to work on. The eateh at age data from the simulationG are
put'into'a VPA and- fishing mortalities and,stock numbers and weight are
estimated hack to'y~ar 1.

The WCr1ting Group hasno additionalknowlec1ge about changes in the fishery,
and assumes that no change has,beeu'in effort level and exploitation pattern
for thc ,three fleets.'

in the fi~st simulation this is true, and the VPA reproduces almost excactly
the fi1uresfrom the simulation. The only difference aris~s from rounding
errors.'The VPA us~s 2 significantdigits in the fishing mortality coeffi-
eient, where in the simulation sixdigi:ts are 'used. '

In tha 6 enses where changes have been assumed, by,assuming nO,change the
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In the.6 cases.where changes have been simulated, by assuming no change,the
VPj!t'~ves"varydifferent. ~timates of fishing mortalities and stock.
""
The outcome of' these VPA.runs.are comparcd to the values from the simulation
year' by year. The simulation 'values are the "true" values. '

In figurc 2 A'to F the VPA and the sfmulated estimates are compared. Tbe
curves show the percentage deviation in the VPA estinate from the true
simulation estimate. It 1s shown for: .
1.· Fishinqmortal1ty age 1 to lo,wei:i:pitea by stock in numbers.
2. Stock in nUmbers age 1 to 10.
3. Stock in weight age l·to 10.

RESULTS •..•... " .

The results of cha~ge 1 and 2 (fi·g.· 2A: and 2Bl demonstrate the weir-'koown
effect of using a VPA with no independent data' to'determine the terminal
f1shing' mortality coefficients to go into the VPA. ,The stock can be.

I increased or decreased freely'by decreasing or increasi~g the fishing mort-
ality coefficients. . .

...In changes 3 and 4 (fi~.2C a~d 2D)the effect of excluding one fl~et from
~he fishery 1s illustrated. In change 3 with no change in other fleets

in change 4 the other fleets take over'and bring the effort level up
to the bne before one fleet was exclud~d., .
This situations might be",orie ö!tbe most ccmmon, since',the new fishery
!imits entered ~ to .force. .' ... . " " ' . '
It is not quit~,$imple to predict hbw'this affects the assessments •. This

"will dependon the specifie exploitation patterns of the fleets involved.
In the present eases, where' the fleet which ':is cxeluded' exploits younger
age groups than the two' other cnes~ the fishingmortalJ.ty 1s ovcrestimated

,and. eorrespOndingly.:the stocks underestimated.
tf ones looks. at the results by aga groups (!not given in' this :paper) ,it is

,seen that.est!mates of t~e different'agegroups are·very differently affected.. . .", . '. . . . .
In ch~nges 5 ami (;'. (fig• 2E and 2F) tbe· gear 'parameter~ for fieet 1 and 3
have'been ehanged, simulating two' increascs in cesh size. The·effect is
very much like the one 'from changes 3 and 4,' althoughtho reasons'are
differ~nt. , . , ' .. . , '.
It should'perhaps b~. strcsscd,·that changes 5 and 6 could;not only be thc

. effect'of chnnges'in'gear·parameters. Tbe'same ~ffect.might be seen, w~en,

\ ~re~triction.are'enforCed on.a fl~et~ Thc'slze dsitribution in thc catches
in ,the restrieted area might be guite,different from the sizc'dsitribution
in the area previousiyfree'to f~shery. '

J'HE' 'PROBLEr-, ÖF .FORECASTI NG':WITH LARGE SCALE :·.CHAN·GES
'Th~' ~im~HiU()n's1io"ws·that thc· chartces of"making qult.e inaccurate stock
estimates;are likely, when' large scale changes take place,. and ade
quate: data are not,at,hand~ ~is of .course also makes any forecast
inaccurate~' :'
Bitt even if the Horking ·Group. was able to collie up wlth:.a cor~ect.
estimate of'stoc~ and fishing'mortality, there can be problems with
the forecasts. . ...
Tbe usual procedure is to agree on certain levels of fishing mortality,
which shouldbe aimed at in the regulation of the stock (ex. F ,F 1), max o •.
Tbis. fishing mortaHty iso ".1 tr~nslated into a ce~tain yiela in weight;
and this 1s the TAC recommended•.

But with large scale ~ha~ges. there is'the obivous possibi11ty that ~ ,
.' certain yield':Ln weight' .in one year corresPonding to a certain level'
. of !lshing mortality, does not eorrespond to thc same level in fishing .
mortality' in the year the TAC was set for.'·

•
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DISCUSSION.
Tbe c~ampl~~'in th~ si~ulation'perhaps are rather extreme for,illustrative
pUrposes. Most Working Groups would be able to do abetter'jeb with the
given data.
But it'should stress .the need for very detailcd data on effort,arid eateh.
Without these it will be very diffeult to deteet or.model the changes.

'In a great many eases thcre 1s no mue~ hopc at present, that fishery
independent data will render stock estimates to check,the fishery dependent
,calculatiops.

• 'Perhap~ a shortdeseription of the Faroese Fiskhag system for sampling,
catch and effort'~ill prov1de' an illustration to how detailed one should,
try toget the database.(a full description is given in Coop.Res.~t· )

'For'the larger vessels iIl'the:Faroese'f1eet it 1s possible':to'sort effort
and cnteh by hota:',daY. stntistical, rectangle for each .ve'ssal. Fer the
sma,ller,ves~els.thisis possible' on,a day!trip basis•. , '

The' Vossels can, b~ aggregated to. fie~t categories and,,:the data can be
a9gregatedonco~in~~onsoftime and geog~aphical seale doWn' toho~~s
and 'statistica~ rectangles, (1/2 'degree latitude x,l degrec'longitude).

~e, tota~ '~'t:~ort :esÜmate' by" ,years' in 'ICESsubdiv.' Vb!' in'tablc" 1 1s ~neI such cxample,of,aggregation'from the basic file. .

!' Tbc l~rg~ amounts of detailed data makos eomputerization indispensable.
',Tbe Working Groups should have acces to' co:nputcrfiles for each. fleet .
catcgori fishing ,on,the stocks to be assessed. '

Tbe, l~g' bOOkSyst~m~, whichha';e'been i~troduced in t~elast:year:s in
many' cotintri~s,: shoul'd, fiüf.tab'ly" co~puteriz~dt be' a valuable, souree' of "
this"kind of data., ' .:' '

So the only realistie way seems to be ,ta refina the eifert data, and
inake the sampling of catches niore extens'ivc'. '
MostWorking Groupseem to have ~aid very little attention to ,this

.. . ln the Inter years. In many stocks effort'data have defi~itely deterioratcd.
Doth because the:sampling has broken down and. because 10ng time series '
of effort data have been terminatcd due to rest~ittion on fisheries for

.d!fferent fleets. '
, Judging fron the simulation,data, thc demand on data tO,deteet fleet

changes have to be o~ a detailed basis by small fleet categories and
time units. '

e
" In triese sampÜng 'systems .. the·yieldis. .given as' ci weight caught. From
f biologiC~l, ~amplin~ of at least 'thc major spe~ies, itshould~be pOssible
~", ,to estimato'thc corresponding catches as' numbers by,age. "
. " . . ',.'.... ..... . . '.

Th1s mak~s 'eateh by age,data ~n a fiect ~atego~y basis neeessary.
Ag an e·xample 'the bHogical sampling sys~em. for 'eatches ,from thc' Faroe'
Area can' b~, t'aken~table',,: (Administratfve Report of the Demersal Committee
i::M 1980),. Sampling in most countries is on a vessel bas~s, so, it should
be to difficult to bring the dnta on a fleet category basis to, the
Working Group meetfngs.' , .

, .
However'" even'.with access to advanc'cd ,d~ta on cffert and catch on ci detai.led
basis, there still aFe problexs in correlating eff~rt'data ,to fishing'oort

~, ality on a speeific speeies •.

:,.' SOme cf th'ese px!oblcms are well known from the literaturc' ( see' i.e. Rot":·'
schild '1977) .., . ,
But th~ieflspeciallyone problem that ,decands a rapldsolution,.and thAt i8

. ',:tbe problem of 'mixed' fÜheries. What fishing mortality :[s preduced on single
species by fleets f!shing for saveral speeies. ' '
'Ano~her problem 15· the problem howto interpret effort data"when there

f
··) :' ..,

".';. "

. .-
~. .
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are regulations, regulating by.boa~day ~otas by s~cies•.

THE RESpOtis'rBrLfTY' OF ·leES OF' THE QUALfTY 'OF ASSESSMENTS
There 1s at th~.moment a lot 'of discussLon going on about the responsibil·
ity of the different. stages..in the managemental process'o

It shouldat least be indlsputable:that.the basic stock assessmen~ , on
which all sound management has .to be based, 15 the responsibllityef
lCES in the the North Eastern Atlanti.c Region.
Ta the authors mind the large scale changes in the fishexies in thts region
have (togcthcr'~ithether factors as weIl)· brought·the asseS~ent·work

oh a more shaky basis, than it was befere.
lt eould be sai~, .that in a.situat1on with. large. scale changes, bad er
inadequate data 'are punished mox:e severely··, than in· times with. stable'
situations.Punished·in this sense meaning·the ~isk. of Assessment Working
Groups comingout with quite wrong stocks assasments. .

Only ene er' t~~ ·sucheases will suffice to destroy much of the image
pain~ully conquered by lCES, as an e~ganisation able of·giving reliable
advice to managing bodies~

Last year lCES reaeted·to a er1ticism 'of not taking into account
thc interaetion between species in the single speeies assessments,
by recommending an Ad Hoc.Group to l~k at·this problem.

I thi~k an Ad Hoc'Group skould be recommended to havc'a look of what
data are necessary to be.able todetect'changes and correlate effort
by different fleets·with~ffshingmortality. .

The ~ermsof·referenceofsuch a 9roup.might·tenta~ivelybe 9roup~d
unde'r' the follo~in9h~adings:.·· . ..' . .

". ..... - ~. ',.'1·:·..· .: .>.. . .' .
1. Sampling systems' aridproceastng of ·effort·data useful.in ass~ssmCnt

work•.. '. .','.

2. Effort in mixed fisheries ~orrelated to finhing mortality· ·ön. single .'-'.
speeies. . . .

3. The effeet of·quo~systems and other regulating systems. on effort
data •.

••

••

.'



TABLE 1

•.,

longline
400..;.700 HP

, 700-1000 HP
,)1000 HP Faroe
,>1000 HP Ieeland
,>1000 HP Dist.Wat.

' ..
Scottish trawlers
English trawlers

Open b6at~, longl1ire'
" handiine

Wooden boats, longline
, trawl

Larger vessels, handline
Gill netters
Steel vessels,

Detailed effort statistisc for ..t.he P'aroe..'~1a.teall.1~.7:r...,.1.~9'(ICESsubdiv.Vbl}

Y := Total Yield, All Species, tonnes
E = Total Effox·t,,' ooounits-,.

1973 1974 1975 1976 1977 1978 1979

Y E Y E Y E Y E·· - Y E Y ·E Y ,E
,

1 - - - - ·87 - 1552 ·'2 .2229 .' . '4 1081 1 841
2 - - -' - 261 - 3578 - 3518 2 906 1. 1117,
3 7912 96 6575 6 11253 57 16994 49 22388 78 16913 68 . 13189
4 4530 29 4406 31 6543 37 6030 29 5102 37 5470 40 5040.
5 2749, 3 5790 5 4993 5 2536 '3 296f 12 1527 3 .. 244'9.
6 892 7 2440 34 2981 81 3302. 103 4253 69 3502· 51 3562
7 377 2 876 4 3382 17 5159 31 5799 31 ·4072 19 5023
8 167 - 850 4 2326 11 3554 16 . 4290 26 .8375 37 ' _98~ '...
9 90 1 - - 163, - 2 - 128, - 3256 .13 .5334

10 - - 28 - . 83 - 176 1 595 : 2 .·5735 ,17 ·974.4
11 - - 62 - '810 1 1005 4 ,1919 7 3081 7 '5206
12 - - - - :.. - .- - - - ,2611 5 3332.

. .... . ~ ~ ~ . - - . . .. . ..
•< .... ,;'. -

. .
.. ..

. .

.1- 9272 51 12992 81 12635
..

73 12015 70 .' 6545 51 1784 . ' 15 684 . 5
.2 . 5232 . 35 4005 25 4045 25 3733 25 1518 ,13 365 '. - 7 ~98 3

'.
. .

Effort units:
Long line

. Trawl .
Handline
Gill nets

1ooonooks
hours" t"r·aw1e.d
number of handlines x"days
number of gill nets x days . ,"

•
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TAßLE 2

II:\"PUT PARANETERS USED TO SIrWLATE 7 YEARS OF STABLE FISEERY SITUAT:ON.

Fer description ef model
see Hoydal~ Rörvik & Sparre. (1980)

BERTALANFFY PARA~~ETERS

L8 : 82.7 cm K • o.lu9 TO -1.55

'1 -6
~E,;\;;lJl ,g,19!iL:CO::\RELATIOK H ... LV 9.5

PltO?ORJION OF TOTAL f1SHIKG lIORTALI'.fY ON E..~CH fLEET
'<

RECRUITl'IENT AND SELEenON CURVES•
FLEET 1 G.15

2 G.30
3 .55

':'OTAL F (I~?U'I') 0.5 (describes level 01 total effort)

TA5LE 3

ASCEN'DING LIMB

50% 75%
or.l c~

FLEET 1 33.1 35.1
2 30.0 31'.0
3 22.0 23.0

RECRJITH:::loJ'I' CJRVE 20.0 22.0

DESCEKDING LIMB

75% 50%
r.n cu

s~.o 47.0

52.D 49.U.

eNPUT PARMrETERS USED TO SIHULATE CEANGES IN TH3 8th YEAR.

BERTALA~FFY PARAME7ERS,LE~GTH~~EIGHT RELATIONSHIP AND '!RECRUITMENT. C~RVE UNCrffiNGID FRO~

STABLE SITCATION.



TABLE 4 SIMULATING THE EIGHT "(RAR UNDER 7 DIFFERENT ASSUMPTIONS. For details on changes see table
3 and.text.

NO CHANGE CHANGE 1 2 3 4": ? § • '.;lI.

Catch 1 1592 2572 891 1802 3368 1051 492
2 5252 8727 2898 5847 11420 ' " 5714 5865
3 12995 22423 7036 1304 1234 4017 ,2087

Total 19839 ' 33721 10825 8954 16022' 10781 8444

Yie1d .1 874 1399 492 989 1829 697 455
2 4418 7728 2424 4795 ,9313 4657': 4713
3 4952 8211 2737 50,+ 463 2779 2185 '

Total 10303 ' 17338 5652 6288 11605 '8133, 7353

Aw.
Weir.,ht 1 .549 ,.544 ,.552 .549 .543 ' .663 ,.925
in 2 .853 .886 .836 .8$4 ",815 .815' .804

I catch 3 .381 ' .3'66 .389, .38,' .375 .692 1.047
01 Total .519 '.514 ' .522 1.702 ' ,.724- .754 .871
I

F x) 1 .042 ' .069 .023 .048 ' .089 .032 " ,\.016
.'''.''-. 2' .132 !.232 .070 .145 .301 .149

. '

c· 145
3 .,194 ' .346 .• 103 .018 '.017 ,.:126 ' , " i.069

'Total ;;;;.2713 .5Q~. .'.~146 •• .125 ' ;,.;223 ,- ,.'146:: : ',•.;..124
.' -, ~5 !::'" f

." " e ;. '.' '..
, CPUE 1 .206 .204- .212 '.208 .205 ' .221 .292

2 .338 .332 .344 ,~330 ,1.310 , '.330 .326
3 .255 .237 .26? .278 ':: ' .• 279.' ".220 .319

Total .279' , .268 '·.288 .298 '
c

1.286 .2,73 ' .321\

"

'-' ...
. .. . ... .... ~ - .

••:'-~~.,;. '. _..._~.--.;~.. .-..:.~ • ~:- - .- .._--, - •.~.~. -;.,.,.~_.~.. _ .........~:.='.~~-......)-~_•.• : : . .__..~lj,.~--....::.:.••~"- ••':..~...

......,-." ..... ,"----.
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TABLE 5

6

.. 117)
2'287
2212 .
5657- .

045
1215,
018

2830
2ölO
4905 .
121"1.
233'

. LOJ46
1515
2849

690
2480.

··llOO·~:

2.. ..
. --... 3-

J
5·
1

. "4
.2·.
5
2·.
6
4
l'
5

" 3
2

. ~ 1
. 4.

....- 2
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EF"FORT ON F*LEET CATEGDR1ES IN I(ES SU5DIV Vgl 1973-79
~DR DETAILS SEE TRSLE I1 EP~ORT MEA5URED IN GEARSPECWIC
UN1TS
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