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KEY ISSUES IN THE CONSERVATION OF FISHERIES

J G Shepherd
Ministry of Agriculture, Fisheries and Food

Summary

Fish stocks represent valuable natural resources which, if properly conserved, are capable of
renewing themsdves forever, thus providing a sustainable yield to man. Unlike crops and forests
on land, however, they are not easly visble, and the effects on them of exploitation by man are
not obvious. Some smple facts about the management and conservation of fish stocks are there-
fore often misunderstood. These key issues are discussed very succinctly in this paper.

1. management and conservation of fish stocks are necessary, because economic forces do not
usudly lead to a satisfactory stable date;

2.  conservation measures are needed permanently, not only while the stocks are in poor shape;
they cannot normally be discontinued once the stocks have recovered;

3. technicd conservation measures (such as minimum mesh Szes) are not usudly sufficient on
their own; direct conservation measures (restrictions on catches or fishing effort) are dso
needed in most cases,

4.  closures of fisheries during the spawning season are not necessarily a very effective conser-
vation measure;

5.  dahility of catches cannot be achieved at the same time as stability of fishing effort;

6. properly cdculated Tota Allowable Catches (TACs) and quotas do not necessarily alow
the fleet to fish dl year; redtrictions on the fishery do not mean that the scientific assess-
ment must be wrong;

7.  TACs and quotas are an indirect method for controlling fishing effort: direct limitation is
another way of achieving the same objective.

More detailed explanations of these issues can be found in the following Laboratory Leeflets:

No 54 Background to scientific advice on fisheries management
- JG Pope

No 58 Why increase mesh Szes?
- ACBurd

No 60 The scientific essentias of fisheries management and regulations
- D JGarrod

No 64 Stability and the objectives of fisheries management: the scientific background
- J G Shepherd



No 70 Aide memoire on scientific advice on fisheries management
- J G Shepherd

No 71 Why fisheries need to be managed and why technicd measures on their own are
not enough
- J G Shepherd

Copies of these publications can be obtained, free of charge, from:

The Library

MAFF Directorate of Fisheries Research
Pakefidd Road

LOWESTOFT

Suffolk

NR33 OHT



KEY ISSUES IN THE CONSERVATION OF FISHERIES

1. Management and conservation of fish stocks are necessary, because
economic forces do not usually lead to a satisfactory stable state

Fishing increases the deeth rate of fish, and this reduces the size of the stock of fish Ieft in the sea.
For mogt fish, a smdler sock sze means a lower catch per unit of fishing effort, and thus a lower
profitability for the fishermen.

When totd fishing effort is low, and the stock Sze is high, fishing is therefore likely to be profit-
able, and there will be a naturd tendency for individud fishermen to increase their effort, if they
can, and for new fishermen to join the fishery. This causes totd fishing effort to increase, and
over afew years the sock sze and profitability fdls, until the earnings from an extra trip fail to
cover the extra costs involved.

Conversdly, if fishing effort is high, so that the stock size is low, fishing is likely to be unprofitable,
and there should be a tendency for fishermen to reduce their effort or leave the fishery. This
would reduce totd effort, and the stock size should recover, and the profitability of fishing should
increase, until the earnings from an extra trip do balance the extra cogts involved. In practice, this
may not happen: fishermen may respond to reduced profitability by increasing their effort to
maintain their earnings, so that the normal economic regulatory processes do not work.

In an unregulated fishery, economic forces are therefore likely to lead to a Stuation where, on
average, the earnings from fishing are a best only just sufficient to balance the extra operating
costs of actudly going fishing, leaving no operating surplus to pay for depreciation, loan repay-
ments or replacement of old fishing boats. This means that an unregulated fishing indudtry is
expected to drift into a Sate of chronic poor profitability, with continuad demands for the govern-
ment to do something to help, through operating subsidies, grants and loans, decommissioning
payments and so on.

In this Stuation the sock Sze is usudly reduced a long way below the point a which the maxi-
mum sugtainable yied can be obtained. This smdl stock sze dso means that there is little to
buffer the stock (and thus catches and earnings) againgt the fluctuations caused by occasiond runs
of strong or weak yearclasses recruiting to the stock.

When the stock is being exploited at or near this state of ‘unregulated bio-economic equilibrium’,
one therefore finds a stuation with:
chronic unprofitability, especidly inability to service capitd (fixed) costs
yidd and earnings from the fishery which are beow the maximum that could be achieved
fishing effort, and costs which are well above those needed to take the maximum yield
ingtability of catches and earnings, because of vulnerability to occasiond runs of good or
poor recruitment
increased risk of poor recruitment (and possibly stock collapse) because of the small sze of
the spawning stock

Classcdly, these problems are regarded as the result of the failure of the market mechanism
because the fish stock is a common property resource. Rationd decisons by individua fishermen
lead to a Stuation which is unsatisfactory collectively, and certainly far from that which would be



desired by arationd owner of the resource, or for the common good. However, to a hard-line
laissez-faire economist, even these problems may not seem sufficient to justify government inter-
vention to regulate the fishery by restraining fishing effort in one way or another, in order to
conserve the stock.

Unfortunately, doing nothing is a very dangerous sStrategy for the stocks, and the industries which
depend upon them, because things are actudly rather worse than is suggested by the smple
argument above, for severa reasons.

Fird, a low stock sizes recruitment may not decline gradudly as stock sze fdls, as was implicitly
assumed above. Bedow some threshold size it may decline rapidly or catastrophicdly, leading to a
complete collgpse of the stock from which it is very hard to recover.

Second, increasing or decreasing fishing effort takes some time, especidly if new boats have to be
built or old ones scrgpped.  The fishing effort therefore never actudly succeeds in reaching a leve
which is in equilibrium with the stock, but dways lags behind. There is in fact a tendency to
overshoot the mark when any change is being made, and it is easlly possible for any increases of
capacity and effort to become operationa just when the stock is dready declining, driving it down
further and fagter just when it needs to be dlowed to recover. The ided of a stable bio-economic
equilibrium may therefore be out of reach. It is rather more likely that one finds a Sate of con-
tinua (and delayed) over-reaction to any natural changes, with violent fluctuations about the
supposed equilibrium dtate.

Third, an increase in effort usudly leads to a short-term gain of caiches and earnings. As a resullt,
the stock size declines, but may take a few years to do so. This means that the short-term gains
are succeeded in the longer-term by losses.  If, however, effort continualy increases, either by
increased activity or increased efficiency, it may be possble for the fishing to remain profitable;
the continua short-term gains associated with the increasing effort enable the fishermen to stay
ahead of the longer-term losses which are continudly deferred.  This only works, however, for a
while. The stock sze is driven lower and lower by the continudly increasing effort, and eventu-
aly goes into a catastrophic, and in practice irreversible, decline, leading eventualy to complete
collgpse, once the effort has risen to the point where the new ‘equilibrium’ stock sze is zero.

Practical experience al over the world bears out the conclusion that, except in rare cases where
there is little tendency for effort to expand when fishing is profitable, the goa of a desirable ‘bio-
economic equilibrium’ when the fishery is unregulated is a mirage. The tragedy of the commons
is repeated over and over again. Co-operation among fishermen to control and regulate effort at
arelaively low level would be enough. However, government intervention to do it usualy seems
to be required in the red world.
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2. Conservation measures are needed permanently, not only while the
stocks are in poor shape; they cannot normally be discontinued once
the stocks have recovered

Fish stocks respond more or less progressively to the level of fishing effort to which they are
subjected.  With low fishing effort, the death rate due to fishing is low, and the stock size can
become (or remain) high. Conversdy, with high fishing effort the stock size becomes or stays
low.

Conservation measures, including both direct controls on catches and/or fishing effort, and
‘technicd’ measures such as minimum mesh sizes and closed nursery aress, are designed to
reduce the death rates due to fishing, especidly on smdl juvenile fish, in order to maintain stock
Szes a levels which are higher than they would be in the abosence of any regulation. For most
fish, a higher sock sze means a higher catch rate, and this is likely to make the fishery more
profitable. In the absence of redtrictions this would naturdly lead to a tendency to increase
fishing effort. Smilarly, there will dways be an incentive to reduce mesh Sze agan, or go
fishing in previoudy closed aress, to catch the more abundant fish preserved by the conservation
measures.  Thus if conservation measures are introduced, and the stock recovers as desired, and
the conservation measures are then discontinued, the natural reaction of fishermen will lead to the
degth rate on the fish increasing again, and the stock size will return over a few years to its
previous depressed state. In generd, therefore, if conservation measures are needed at dl, they
are needed forever.

This ample stuation sometimes gets confused by the ever-present variations of recruitment of
young fish to the sock. These mean that very often TACs have to be decreased even if there is
no intention to reduce fishing effort, smply because there are expected to be fewer fish in the sea
Conversdly, TACs are sometimes recommended to increase even when fishing effort is being
decreased, if there is a particularly strong yearclass passing through the fishery. These short-term
changes to ‘track’ variations of yearclass strength are quite separate from the longer-term changes
associated with increases or decreases of fishing effort. They mean that an increase or decrease of
a TAC cannot be interpreted smply as relaxation or tightening up of the conservation measures,
which is redly determined by the underlying increase or decrease of fishing effort on which the
TAC is based.
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3. Technical conservation measures (such as minimum mesh sizes) are
not usually sufficient on their own; direct conservation measures
(restrictions on catches or fishing effort) are also needed in most
cases

Technical conservation measures such as minimum mesh Szes affect the composition of catches of
fish, and usudly am to prevent the capture of too many smdl immature fish. They do not how-
ever redtrict the total quantity of fish caught. Unless the minimum mesh sze is large enough that
a least one mature age group escapes capture entirely, any increase of fishing effort, and the
associated deaths of immature fish, will cause a decrease in the spawning sock sze. This is not
usudly possible, and with practicable restrictions on mesh sizes, €c.,, it is therefore usudly
possible to deplete the Sze of the spawning stock to a very low level by excessve fishing effort.

To prevent this it would be necessary to introduce technical measures which were sufficiently
redtrictive that a reasonable proportion of fish were guaranteed the opportunity to spawn at least
once. For large fish, such as cod, this would mean minimum landing sizes (about 60 cm) and
mesh sizes (about 200 mm) which are much larger than those presently in use. This would of
course prevent the capture of smaller fish such as haddock and whiting, and is hardly practicable.

Furthermore, unless the technica measures were so redtrictive that they made the fishery com-
pletely uneconomic, they would not prevent any increases of effort if, for example, fish prices
increased, with adverse effects on the stock in consequence.

Redligtic technica conservation measures — including spawning season closures — on their own
are therefore not sufficient to ensure effective conservation, and they need to be supported by
direct conservation measures such as limits on catches and/or on fishing effort.  These limits could
however be made somewhat less redtrictive, if the technicad measures employed were made suffi-
ciently effective.

Exclusve reliance on technical measures has in fact been tried in severd parts of the world —

with the expected consequences that fishing effort continues to increase until the stocks become
serioudly depressed, and the fisheries become uneconomic.

11
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4. Closures of fisheries during the spawning season are not necessarily
a very effective conservation measure

It is often suggested, especialy by fishermen, that closure of fisheries on spawning grounds during
the spawning season should be a very effective conservation measure.  Indeed, if the spawning
fisheries were closed and the fishing effort which would have been exerted, and the catches which
would have been taken were foregone entirely, this could be quite hdpful. To be effective, it
would be necessary to ensure that catches in the rest of the year and in other areas did not
increase to make up for the loss of catches in the closed area. This means that the TAC and
national quotas would aso have to be reduced by the catch that would have been taken in the
closed area.

Unfortunately, however, such a permanent reduction of fishing effort and catches is rarely what is
proposed. The question of what should happen to the effort displaced and the catches foregone is
rarely conddered in any detail. It isin fact usudly assumed, a least implicitly, that it would be
possible for the fishermen to catch the same quantity of fish somewhere ese, or a another time of
the year. If this were the case, a spawning season closure could actudly make matters worse,
because it could shift effort off mature (gpawning) fish and on to juvenile fish: thisis jus the
opposite of what is required.

Fishing on smdl juvenile fish is usudly more damaging than fishing on spawning fish, because
more fish are taken to make up the same weight of catch, and because the juveniles are often
vulnerable to the fishery for severd years before they mature. If caught in any of those years,
they never get a chance to spawn, while not dl of the mature fish on the spawning grounds will be
caught, and they do get a least one chance to spawn.

Even if the effort merely shifts to the same fish later on, the effect is only a rdatively smdl one-off
boost to the spawning stock. In the first year of implementation, more fish would get a chance to
spawn than did previoudy. After that, however, the numbers being caught between one spawning
season and the next would be just the same, and the effect is at best just the same as delaying the
age of capture by afew months. If — asis quite likdy — the effect isin fact to move the fishery
on to pre-spawning rather than spent fish, then the effect would be equivaent to decreasing the
age of first capture, which would make matters worse.

Closures of spawning fisheries are therefore not so effective as conservation measures as they
may seem at fird. Where spawning fish are highly concentrated in smdl aress, or epecidly easy
to catch, a spawning season closure may help smply by making fishing less efficient. Even this,
however, would only be effective if the tota catch and/or effort were till controlled, since there
would otherwise gill be no limit to the mortdity that could be inflicted even by the less efficient
fishing effort.

13
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5. Stability of catches cannot be achieved at the same time as stability
of fishing effort

Almost everyone would prefer more stability of fish catches. This includes fishermen, fish proces
sors, scientists, politicians and adminigtrators. It is sometimes thought that ingtability in fisheries
is a new development, brought on by efforts to manage fisheries by TACs and quotas in the last
decade. Thisiswrong — there is abundant evidence that fish stocks have fluctuated in Sze since
time immemorid. What is new is the sze of the fluctuaions from year to year. This has
increased because, with the current very high levels of exploitation, many stocks depend on only
one or two yearclasses a any time. There is therefore now little or no buffer against natural
fluctuations in yearclass sze, and the problem is amplified. In addition, yearly negotiations about
TACs make the variations highly vishble, whereas in the past the good years and the bad years
would smply have been accepted and recorded after the event, in fishermen’s bank balances and
the officia statistics.

Greeter gability is difficult to achieve, because the numbers of young fish recruiting to the stocks
may vary by as much as ten to one from one year to the next. These ever-present and large
natura fluctuations cause the stock sizes to vary. For most fish stocks, the quantity of fish a
fisherman can cach is determined by both the amount of fishing effort he exerts, and the abundance

of fishin the sea. If fishing effort is kept broadly congant, the quantity of fish caught will vary
from year to year, just because the sze of the stock is varying. The cdculations on which TACs
are based take account of these natura fluctuations, and the variation of catches and TACs from
year to year is mostly a natura phenomenon, not something imposed deliberately (and perversdly)
by “the managers’.

It would be possible to arrange for lesser variaions of catches, at least for lightly exploited
stocks, but this would automatically mean that fishing effort would have to vary instead. When
the stock was abundant, and catch-rates were high (and fishing was more profitable) fishermen
would have to fish less (by fishing fewer days per month, or stopping dtogether early in the year)
to keep to the same tota catch. Conversdy, when the stock was depleted, fishermen would have
to fish harder to sudtain the level of catches, even though it was less profitable to do so. This
greatly increases the chance of driving the stock into a collgpse when there is a run of poor
recruitment.

In generd, the scientific advice therefore tends to assume that it is better to accept variations of
catches from year to year as a fact of life, and keep fishing effort more or less congtant, apart
from the longer term progressive reductions of effort which are usudly needed to improve the
underlying state of the stock. Mogt variaions in TACs are thus due to naturd causes, and not to
the scientists or managers trying to do anything suddenly at the expense of the fishing industry.
Keeping catches and fishing effort congant at the same time is smply not an option which is on
offer.

15
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6. Properly calculated TACs and quotas do not necessarily allow the
fleet to fish all year; restrictions on the fishery do not mean that the
scientific assessment must be wrong

Mog fish stocks in the North Atlantic are over-fished by virtudly any raiond criterion. This
means that they are subjected to too much fishing effort, and that in the long run it would be
desirable to reduce fishing effort. In some cases the stocks are believed to be close to the point of
collgpse, and the need for reduced effort is rather more urgent. The options for management
produced by scientific advisers therefore focus on progressive reductions of fishing effort, usualy
at rates in the range 10% to 30% per year, and the recommended TACs are based on options of
this sort.

If such recommendations are accepted by those responsible (the Council of Minigters in the EC)
this means that the agreed TACs will correspond to some reduction of effort, and the TAC will
not be enough to last dl year at the previous level of fishing effort. The TAC will be based
upon, and intended to achieve, some reduction of fishing effort. This means in practice either that
fewer fishing boats are able to operate, or that each fisherman is able to fish fewer days per
month, or has to stop fishing before the end of the year, or some combination of these.

How these consequences are brought about depends upon the type of guota management in
operaion. If this is effective, and achieves the reduction in the level of effort required, it should
be possble to make the TAC last for the whole year. If, on the other hand, quota management is
not effective in reducing fishing effort, the TAC will not last out.

The ability of fishermen to catch fish a a rate which will cause the TAC to be exceeded does not
therefore normally mean that the scientific advice was wrong (dthough this may happen from
time to time). It usualy means that the consequences of the agreed TACs have not been followed
through by effective quota management which takes proper account of those consequences. Any
attempt to have TACs revised upwards just to make them last out the whole year is therefore
likely to be counter-productive, since it will cance the reduction of effort which was agreed to be
necessary in the first place, in order to conserve the stocks, and it will make things worse the
following year and theresfter.

17
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7. TACs and quotas are an indirect method for controlling fishing effort:
direct limitation is another way of achieving the same objective

Totd Allowable Catches (TACs) are usualy set in order to reduce the totd fishing effort on a fish
stock, in order to reduce the death rate of fish, or a least to prevent any increase. They are
usually trandated into nationa quotas, and then into sectoral quotas, and eventualy into restric-
tions on the amount of fish an individud fisherman is dlowed to land.

The amount of fish that a fisherman catches is however determined by the amount of fishing effort
that he deploys, and the abundance of fish in the sea.  Any redriction on his landings is supposed
to redrict his fishing effort.  The linkage is of course not quite direct. He could reduce his
catches without reducing his effort by fishing in places where catch rates are low because there
are few fish present. Fishing effort costs money, however, so this is not likely to be attractive.
Alternatively, of course, he may smply continue to fish, and discard the excess catiches. This does
happen, especidly in mixed-species fisheries, and this is recognised as one of the problems of
managing usng TACs and quotas. Even o, there must come a point when the lost earnings due
to discarded fish make fishing unprofitable: there is little point in paying the codts of fishing if you
are unable to keep the proceeds.

Control by catch quota is however intended to restrain or reduce fishing effort, and if quotas are
properly managed, it should do so. There is therefore no fundamentd difference between control
of catches and control of effort. Catches and effort are closely related, and control of one implies
control of the other, dbealt indirectly and approximatdly. In fact, if properly enforced, catch
quotas limit fishermen’s earnings, even more directly than regtrictions on fishing effort.

There is therefore no reason to suppose that limitation of effort is fundamentaly more restrictive
or economicaly damaging than limitation of catches. On the contrary, it should dlow fishermen
more control of their own affairs, and reduce the incentives leading to discarding of over-quota
fish. It should adso reduce the need for precautionary TACs, which result in restrictions which are
particularly irksome to fishermen. The principd difference in practice may be that effort restric-
tions should be rather easer to enforce effectively than are catch quotas.
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