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INTRODUCTION,

Most of the major stocks in the North Eastern Atlantic are at present assessed
by various ICES Werking Groups. The procedures in the different Working Groups
have attained a certain unifonnity rather independent of the quality of the
data base. One of the main features is the ovcmbelmmg confldence in the
Virtual Population Analysis,VPA.

In earlier years for a large number of stocks, the fisheries were rather
similar from year to year, but with the new regime of the seas, large scale
changes have taken place in many areas, especially in the compos:L‘cmn of the
fleets fis hmg the stocks.

In theory most large scale changes should be no more dlfflcult to handle,
than stable situtions, when data ave adequate. But in real life most VWerking -
Gr’oups have to cope with 1nadequate data in some respect, and in this situa-
tion the chances to make inaccurate or wrong stock assessments are drastically
- increased with large scale changes in the fisheries.

In some cases, espec.lally mlxed figheries, even in theorv the problem is diffecult
te handle. S

This paper itries to illustrate some of the problems one might rmn mto, and what
k:md of data are necessary tc overcome them.

DESCRIPTION OF A LARGE SCALE CHANGEL

As an example of enfarea, where large scale changes have taken plece, the Faroce
" Plateau, (ICES sybdivision Vbl) from 1973 to 1979 has been chosen.

- Quoting ‘from the Report of the.Workinq Group on Fish Stocks at the Farces,’
(Anon.. 1980}"....There have been two changes in legal mesh size during the
period...... A closed area system has been imposed during the period..."

* The major change might, however, be the change in the fishing fleets fishing
at the'Farces, This is an effect of ‘the’ change. in flshery 1imitq, whlch has
decreased foreign fis hery and Increased Faroese fishery.

Table 1 gives an illustration of the change together with fig. 1A and 1B,
The Faroese data are from the Faroese Fxskhag databank (Coop. Res. Rep.91 )
Total catch of all species and effort has been estinated for 12 fleet cate~
gories. Data on British- fleets have been taken from the Report of the’ Wbrklng
Group on Fieh Stocks at-the Faroes. i

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

The - table shows;"that'the non- trawl-gears have fluctuated, with tops in-
1976 -and 1977, when the cod and haddock stocks were.at a high. level,
The British effort has decreased dramatically, and there has been a large
increaoe in Farocese trawl effort in all groups of larger trawlers.

. ICES "'ORKING GROUP PROCEDURES-

Most “ICES working Groups seem to have adopted a procedure, which 1nvolves
the following steps.

1. The Group establishes a database with data for several years.At.each
meeting of the group, the 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: Yisld by country,catch in numbers by age and -
country, and ‘In some cases catch/effort data.

2. The data on catch by age by countries are aggregated to a combined

. estimate of total catch by age and year, and this is put into a VPA, !
which cnly differs from last years in that one year has been added,-

3. Trial VPA runs are made .* by changing the terminal fishing mortality
coefficients, At this stage other information on effort or of less quanti-



fiable nature might be used to try to determine the fishing mortality in
the last year. At some stage cne of the trial runs is pickedout by the
Group, and agreed upon as the final one. .

4. Fishing mortality level for the last year and exploitation pattern
are taken from the VPA, and this together with the catch data gives the
stock estimate for the last year.

5. Using this forecasts are made assuming different. fishlng mortalitles

for the subsequent years.

6. One of these options is later used as the basis for a TAC recommendation
by - ACFM. -

In situations, vwhere changes are moderate in effort by the dififferent fleet
categories, there may in the group be some non quantifiable knowledge about
the fisheries, helping tc determine the fishing mortality for the last
year. Very few groups have really detailed cdatch/ effort data.

A SIMULATION STUDY,(OF THE PROBLEM OF LARGE S.CALE CHANGES

In order -to get an impression of what kind of problems one might run into,
a simulation study has been undertaken.

The model described by Hoydal, ROrvik and Sparre ( 1980 ) has heen used to
simulate a fish stock fished by three different fleets,

The model is described in details in the paper mentioned above. In order to

.simulate a more realistic situaticn the model in this paper has been used
:ekrh variable recruitment ‘each year simulated.

The input parameters for stock and fleets:in the 31mu1at10nare given
in table 2. It migh e%tted that these are similar to the data for the
haddock on the Faroe Plateau. .

The simulation was run for 8 years., For the first 7 vears it has been assum-
ed that effort level has been stable in all’ three fleets. For the 8 year
one simulation has. the'same assumptions; but further 6 different changes
have been simulated. The details of the input for simulation of the changes
are given in table 3. The change are, : .

Change. 1. -The overall effort level is increased by 100 %

~"- 2. The overall effort level is decreased by 50 %

-~ 3. Fleet 3 effort is reduced drastically, the two odther fleets unchanged.

R B Fleet 3 effort is reduced drastlcally, the two other fleets 1n-
) creasc their effort.
-"~  5..The exploitation pattern of fleet 1 and 3 is changed, so the nort-
- ality on younger age groups is reduced. ' '
-"- 6. Themortality on younger age groups from fleet 1 and 3 is further
reduced. .

From the 51mu1atlons precise estimates of ‘stock and catch parameterg are
available. In table 4 some of the flgureq ‘are suﬂmarlzed for the 7 simu-
lations in year 8. . .

We now asgume we are in the same sitution as a Working Group, which has only
the, catch data to work cn. The catch at age data from the simulations are
put into 'a VPA and fishing mortalltles and stock numbers and weight are
estigated back to year 1.

The Horking Group has no additional knowledge about changes in the flshery,
and assumes that no change has.been ‘in effort level and exploitation pattern
for ‘he .three fleets.:

In the flrst simulation this is true, and the VPA reproduces almost excactly
the flguresfrom the simulation. The only difference arises from rocunding
errors. The VPA uses 2 significant digits in the fishing mortality coeffi~
clent, where in the simulation sixdigits are - used.

In the 6 cases where changes have been assumed, by assuming no change the
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In the 6 cases where changes have been simulated, hy assuning no change, the
VPA'giveS'very different estimates of fishing mortalities and stock.

The outcome of these VPA .runs.are compared to the values from the simulation
year by year. The simulation values are the "true" values. .

In figure 2 A'to F the VPA and the simulated estimates are compared. The
curves show the percentage deviation in the VPA estinmate from the true
simulation estimate. It is shown for: .

1. . Fishing mortality age 1 to 10,weightell by stock in numbers,

2. Stock in numbers age 1 to 10.

3. Stock in weight age 1 to 10.

RESULTS.-

The results of change 1 and 2 (fig. ZA and 2B) demonstrate the wellkaown
effect of using a VPA with no independent data to determine the terminal
fishing mortality coefficients to go into the VPA. The stock can be.
.+ ilncreased or decreased freely by decreasan oxr increasxng the fishing mort-
" ality coeffiCients.

In changes 3 and 4 (fig.2C and 2D)the effect of excluding one fleet from
.the fishery is 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 one before one fleet was excluded..

This situations mightbeoneofthenmst.ccmmon, since -the new fishery

" limits entered into - force. '

It is not quiteisimple to predict how thia affect" the assessments. This

"will depend on the specific exploitation patterns of the fleets involved.

In the present cases, where the fleet which’is excluded: exploits younger

age groups than the two other cnes, the fishing mortality is overestimated

.and. correspondingly the stocks underestimated.

If ones looks at the results by age groups ( hot given in this paper) it is

.seen that estimates of the different agegroups are very differently affected.

In changes 5 and 6 (fig. 2E and 2F) “the - ‘gear parameters for fleet 1 and 3
have been changed, Simulating two increases in mesh size. The effect is
very much like the one ‘from changes 3 and 4, althoughthe reasons' are
different, .
It should- perhaps be streseed, - that changes 5 and & could not only be the
. effect of changes- in- gear parameters., The same effect .might be seen, when.
.restriction are enforced on a fleet. The 'size dsitribution in the catches
in the restricted area might be quite different from the size dsitribution
in the area previously free ‘to fishery. . :

-THE PROBLEM CF FORECASTING WITH LARCE SCALE: CHANGES

The simuléﬁionshowsthat the ‘chances of making quite inaccurate stock
estimates-are likely, when large scale changes take place, and ade-
quate data are not at .hand. This of course also makes any forecast
inaccurate. '

But even if the WOrking Group was able to come up with a correct .
estimate of- stock and fishing mortality, there can be problems with
the forecast :

The usual procedure is to agree on certain levels of fishing mortality,
. which should be aimed at in the regulation of the stock (ex. Foax ,F 1)

This. fishing mortality is .1 translated into a certain yield in weight;
and this is the TAC recommended.~ :

~ But with large scale changes there is’ the obivous possibility that a,
. gertain yield in weight in one year corresponding to a certain level
-of fishing mwortality, does not correspond to the same level in fishing

mortality in the year the TAC was set for.: . :
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DlSCUSSION.-

The examples in the simulation perhaps are rather extreme for -illustrative
purposes. Most Working Groups would be able to do a better jcb with the
glven data.

But it should stress the need for very detailed data on effort and catch.
Without these it will be very diffcult to detect or model the changes.

In a great many cases there is no much hope at present, that fishery
independent data will render stock: estimates to chéck . the fishery dependent
calculations,

So the only realistic way seepms to be to refine the effort data, and
make the sampling of catches more extensive., -
Most Working Group seem to have paid very little attention to this

.in the later years. In many stocks effort data have definitely deteriorated.

Both because the :sampling has broken down and. because long time series
of effort data have been terminated due to restrittion on fisheries for

. dffferent fleets.

: . Judging fronm the simulation data, the demand cn data to detect fleet

-—

changes have to be on a detailed basis by small fleet categories and
time units. .

~Perhaps a short description of the Faroese Fisﬁheg sYsten for sampling.

catch and effort will provide an illustration to how detailed one should .
try to get the database.( a full description is given in Coop.Res.gI )

"For ‘the larger vessels in the: Faroese fleet it is possible to sort effort
. and catch by hour’ day. statistical rectangle for each vessel. For the

smaller. VGSQGIS this is possible on a day/trip basis.

The’ vessels can, be aggregated to fleet categories and - the data can be

‘_aggregated oncombinationsof time and geoqraphical scale down to hours

and statistioal rectangles (1/2 degree latitude x 1 degree longitude).

The. total effort’ ‘estimate by years in ICES ‘subdiv. Vbl in table 1 is one
such example of aggregation from the basic file,

The large amounts of detailed data makes computerization :I.ndispen..»adc)le._~

"The Working Groups should have acces to computexrfiles for each fleet

category fishing on the stocks to be assessed.

"The, log book systems. which have been 1ntroduced in the last .years in

many countries, should suitably computerized be a valueble source of .
this kind of data.. ) . .

In these eampling systems the yield is. given as'a Weight caught From
biological sappling of at least the major species, it should be poss1ble

\_to estimate the corresponding catche as numbers by.age. .

This makes catch by age. data on a fleet category basis necessary.

As an example the bidogical sampling system. for catches from the Faroe

Area can be taken,table - {(Administrative Report of the Demersal Committee

CM 1980). Sampling in most countries is on a vessel basis, so it should -—
be to difficult to bring the data on a fleet category ba51s to. the

Working Group meetings. S

However, even with access to advanced data on effort and catch on a detailed -
basis, there still are problexs in correlatinq effort data ‘to fishing nort—
ality on a speCLfic species.ﬁ

 Some of these problems are well known from the literature ( see f.e. Rot-'

schild '1977)
But therefﬁ%pecially one problem that demands a rapid solution, and that is

* :the problem of mixed fisheries. wWhat fishing mortality is produced on single
" species by fleets fishing for several species.
'Another problem is the problem hQW‘to interpret effort data, when there

E%:'?
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References.

Anon. 1980' o

Hoydal ,Rérvik &
Sparre, 19801

Coop.Res;Reﬁtgl: -

Rotschild,B.Jd,1977
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are regulations, regulating by boat/day quotas by sgecies

THE RESPONSIB[LITY oF 'TCES OF THE QUALITY OF ASSESSMENTS

There is at the moment a lot -of discussion going on about the responsibil~
- ity of the different. stages. In the managemental process.

It should at least be indisputable’ that.the basic stock assessment , on

vhich all sound management has to be based, is the responsibility of

. ICES in the the North Eastern Atlantic Region.

To the authors mind the large scale changes in the fisheries in this region

have ( together with other factors as well) brought the assessment work

on a more shaky basis, than it was before.

It could be said, that in a situation with large scale changes, bad or

inadequate data 'are punished more severely-, than in times with. stable

sltustions.Punished 'in this sense meaning the risk of Assessment Wbrking

Groups coming out with quite wrong stocks assesments._ .

only one or two ‘such cases will suffice to destroy much of the imege _
painfully conquered by ICES, as an organisation able of. giving reliable
advice to managing bodies,

‘ Last year ICES reacted to a criticivm ‘of not taking into account
the interactiocon between specxes in the single species assessments,
by reccmmending an Ad Hoc Group to look at:this problem.

I thiuk an Ad Hoc Group skould be recommended to haue‘a lock of what
data are necessary to be able to ‘detect changes and correlate effort
by different fleets with.fishing mortality.

The terms of reference of such a group might tentatively be grouped "
under the following headings- .

'l; Samplinq systems and pfoceseing of effort data useful in asseasment
2. Effort in mixed fisherles correlated to flshing mortality*on single‘r*

3. The effect of quota systems and other regulatlng systems on effort

- oboooooooooo

Administrative Report. Demersal. Fish Commlttee. cH 1980/ Gs l :
- Repert of the Worklng Group on the Plsh Stocks
‘at Farce.: -
. - CM-1980 / G16 :
.. Description:of Naticnal. Flsherles Statlstlca Systems in ICES
- Member Countrxes . .

"‘A Method for Estlmatlng “the Effectxve Hesh Sizes and the

Effects’ of Changes in Gear Parameters.

 CM 1980 / G3.28]

Fishing Effort,
In Fish Popilation Dynamxcs edlted by John Gulland
John Wlley & Sons 1977 :



TABLE 1

Detailed effort statistisc for &he Faroe Platean 1973-1879 (ICES éubdi{r;vbl)
: Y = Total Yield, All Species,tonnes

<1977

E = Total Effort,’coc units.,

1973 1974 1975 1976 1978 - 1979
Y E Y E’ Y E Y - E- Y E Y E Y E
1 - - - - - 87 - 1552 2} 2229 - | 1081 1. 84l -
2 - 2 - 261 - 3578 - - | 3518 2 806 1.} 1117.
3 7912 96 6575 & |11253 57 | 16994 49 [22388 .. 78 | 16913 68 .}13189
4 4530 29 B406 31 | e5u3 37 | 6030 - 29 -} 5102 37 | 5470 - 40 -{ 5040.°
5 2749, 31 5790 5 | 4993 5 2536 37} 2961 © 12 '} 1527 3. 2uug9.
6 892 7| 2uu0 3y | 2981 - 81 | 3302 " 103 | 4253 69 | 3502 . 51 | 3562
7 377 2 876 4 | 3382 17 | 5158 31 | 5798 31 | 4072 19 | 5023
8 167 - - 850 y | 2326 11 | 3554 16 | 4200 26 | 8375 . 37 | .983- .
9 g0 1 - - 163. - 2 - | 128 © - 3256 .13 | 5334
10 - - 28 -1 83 - 176 1 595 . 2 | 5736 .17 |.-97u4
11 - - 62 - {810 | 1. | 1005 ‘4 | 1919 7 | 3081 7. | 5206 .
12 - - - - - - - - - - |.2611° 5 | 3332
19272 51 [ 12992 81 12635 .73 [12015 . 70 [ 6545 51 { 1784 - 15 684 . 5
2 5232, 35 | 4005 25 | uous 25 { 3733 25 .| 1518 = 13 365 7 208 3

Open boats, longline"
- --., handline

| Wooden boats, longline

i : s trawl
Larger vessels, handline

1 Gill netters

Steel vessels, longline
, 400=700 HP
-, 700-1000 HPD

Sééttish‘trawlers

Effort units:

Long linpe
" Trawl

Handline
Gill nets

1000“§qdks
hours trawled

number of handlines x days
number of gill nets x days

English trawlers

-

,21000 HP Faroe
,71000 HP Iceland
,21000 HP Dist.Wat.




TABLE 2

INFUT PARAMETERS USED TO SIMULATE 7 YEARS OF STABLE TISEERY SITUATICN.

For description of model

see Hoydal, Rdrvik & Sparre. (1980}

BEXTALANFEY PARAMETERS

L8 : 82.7 cm K+ o.,1ug TO -1.55

[#5]

423

Lgxgmg Eg;@ﬁ!ﬁCDRRELRTION W= 1" a5

PROPORTICN OF TOTAL FISHING MORTALITY ON EACH FLEET

PLEET 1 .15
- 2 G.30
- 3 .58
TOTAL T (IN?UT) 0.5 {(describes level ©f total effort)

RECRUITHENT AND SELECTION CURVES

ASCENDING LIMB DESCEKDING LIMB
50% 75% 75% 50%
ol cQ < <l
FLEET 1 . 33.1 35.1 . 53.0 47,0
- 2 30.0 31.0 - -
- 3 22.0 23.0 52,3 45,0
RECRJUITMINT CURVE 126.0 22.0 - -

TASLE 3

‘LI‘IPUT PARAMETERS USED TC SIMULATE CEANGES IN THZ

gth YEAR.

BERTALANEFY PARAMETERS ,LENGTH-WEIGHT RELATIONSHIP AND “RECRUITMENT, CURVE UNCHANGED FROM
STABLE SITCATION, N

STA3ZLI

SITUATION

CRANGE 1
2

0 O W

TOTAL F | PROPORTION OF F FLEET SELECTION CURVE FLEET 2 UNCHANGED
FLEET 1 FLEET 2 FLEET 3} FLEET % FLEET 3

: ASCENDING DESCENDING ASCENDING DESCENDING

‘50 %75 % 50% 75 % S0 %75 % 50% 75 %

0.5 .15 0.30 0.55 33,1 35.1 50.0 47.0 22.0 23.0 52.0 49.0
1.0 - - - - - - - - - -
3.25 - - - - - - - - - -
0.5 - - - - - - - - - -
0.5 - 9.64 - - - - - - - -
0.5 0.15 g.30 9.55 37.2 36.2 52.0 #9.0 37.2 39.2 54,0 51.0
0.5 - - 42.1 44.1 55,8 52.0 42,2 44,1 59.3 55.0

- means no change



TABLE 4 SIMULATING THE EIGHT YEAR UNDER 7 DIFFERENT ASSUMPTIONS. For details on changes see table
3 and text. ' : ' '
NO CHANGE| CHANGE 1 2 3 4 5 &
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 8g5u 16022 . 10781 8uL
Yield 1 874 1399 492 989 1829 697 455 |
2 4478 7728 2424 4795 -9313 . 4857 4713 !
3 4952 8211 2737 504 463 2779 2185 .
Total 10303 |17338 5652 6288 11605 . 8133 . .. 7353
Weight 1 .549 .54l -..552 .59 543 .663 - 925
in -~ 2 +853 886 ~.836 . 834 - ..B815 - 815" " Lo 804
tcatch 3 381" . 366 .389. .387 " ,375. - .B92 - 1,047
o Total -.519 514 " .522 1. 702 T2 T : .871
F¥) .042 ..069 .023 .0u8 - .,089 ©.032 - .06
e 2 .132 1,232 _.070 LIn5 ©. o .301 . CLlup B 113
L3 J194 ", 346 ©.103 ..018 017 . C L1260 2069
“Total e 208 :.505: 1146 125 4223 ~at46 0 w124
. T w : ' ) o L L o T ‘Ll _
“CPUE 1~ -7.206 - | .204 212 -.208 208 g1 ©.292
2 338 .332 .3k ..330 3 0.310 330 - .326
.3 .255 .237 .267 .278 S 279 0 “,220 © L3190
Total . 4279 .268 ", 288 .298 - v 102867 . 2213 Sooes2n

o Aﬁd Fi’sh_in'gj mortality coegficients. welghted

by steck in nunbers. . o

PN

L
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