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PART 4
Review of Possible Conservation Actions for the ICNAF Area’

BY THE CHAIRMAN OF THE RESEARCH AND STATISTICS COMMITTEE, DR W, TEMPLEMAN 2

AND THE CHAIRMAN OF THE ASSESSMENT SUBCOMMITTEE, MR J. GULLAND 3

Terms of Reference

The ICNAF Commissioners in their third
meeting at Hamburg on 4 June 1964 requested:

“that the Chairman of Research and Statis-
ties and of the Assessment Subeommitiee
review in general terms the various kinds
of action which might be taken by the Com-
mission for the purpose of maintaining the
stocks of fish in the ICNAF area at a level
at which they ean provide maximum sus-
tained vields. In so doing, special reference
should be made to the provisions contained
in Article VIII of the Convention and their
probable effeets on the stocks and fisheries.
Their report should be sent via the Executive
Secretary to the Chairman of the Commis-
sion by 31 December 1964 and circulated
to all member countries not later than 31
January 1965."

{1964 Annual Proceedings, Vol. 14, p. 18)

The action needed is of several kinds: re-
search action to provide the kind of information
needed by the Research and Statistics Committes
to provide advice to the Commission, and legis-
lation and aection to eontrol fishing and ecatch
at the recommended level,

So far as this report is concerned little is said
about the research action needed, because this
is kept under active consideration by the Re-
search and Statistics Committee, and the urgent
need is to consider future legislative and control
action. However it should be pointed out that
the research information needed is not fixed, but
depends on the precision and complexity of the
conservation measures. Thus, simple statistics
of cateh and effort may be sufficient to show that
fishing is having a significant effeet; additional
information on the size composition of the catches
and on mesh selectivity may show that a larger
mesh would increase catehes. Much more data

on feeding, growth, ete., may be needed when,
for instanece, possible interactions of fisheries for
different speeies are being considered.

A. Aims of Conservation

A. 1. Introduction. The aim of ICNAF
as given at the beginning of the text of the Con-
vention is *to make possible the maintenance of a
maximum sustained cateh from (the ICNATF)
fisheries.”

How this maximum is defined is not speui-
fied; the most common interpretation is that
the objective is for maximum vield in weight of
fish, separately from each stock of fish. It will
be suggested later in this report that such an
interpretation gives rise to difficulties and con-
tradictions in situations that are at all complex,
though it does provide a good objective in the
simpler situations, as described in the following
gection,

Any conservation or management measure
consists of restricting present catching operations
in some way in order to ensure better catches in
the future, either by allowing the fish to grow to
a better size, or by maintaining an adequate
breeding stoek, or both. 8o far ag the effect on
the stock is concerned conservation measures
can be placed into two groups: those restricting
the fishing on all sizes of fish (that is, in technical
language reducing the fishing mortality), and
those restricting, and possibly even eliminating
the tishing on certain groups of fish. The latter
may include restrietion of fishing at certain times
or places (e.g. after spawning) when the fish are
in poor eondition, so that the weight, and more
particularly the value of the individual fish are
low, but the small fish are the group most fre-
quently given special protection (e.g. by mesh
regulation).

The effects of management measures can
therefore be described by two basie relationships,

1Presented as Commissioners Document No. 12 to the Fifteenth Annual Meeting of ICNAF, June 1965.
2Fisheries Research Board of Canada, St. John's, Newfoundland, Canada.

*Fisheries Laboratory, Lowestoft, Suffolk, England.
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one relating the yield to the total amount of
fishing {or more strictly the fishing mortality
caused), and the other relating yield to the size
(or age} at which the fish is first exposed to the
tull fishing mortality) i.e. the size, or age, at first
capture). Examples of the curves relating yield
and effort have been already given in the 1964
Report of the Assessment Subcommittee (ICNAF
Redbook 1964 Part I, Appendix VII, Fig. 3);
examples of the relation between yield and size
of first capture are given in the 1961 Report of
the Agssessment Working Group (Supplement
to 1961 ICNAF Annual Proceedings, Vol. 11).

The theoretical methods by which these
curves are caleulated have been fully deseribed
elsewhere {Beverton and Holt, 1957)4 They
depend on knowing the numbers of recruits
entering the fishable life-span, their growth
pattern and their death rates. Because the
number of recruits often varies widely, the cal-
cultations are usually made in terms of an aver-
age number of recruits. If fishing has no effect
on recruitment, either direetly or through ehanges
in the adult stoek, then changes in recruitment
will not alter the shape of the curves, though
they will alter the absolute magnitude of the
yvield. That is, the strategy giving the maxi-
mum yield for the average recruitment will also
(at least very closely) give the maximum yield
(in terms of weight, though possibly not in econo-
mic yield) from any other recruitment.

In most fisheries, therefore, where there
are fluctuations in reeruitment or other factors,
independent of the amount of fishing, it is difficult
to predict what the absolute magnitude of the
cateh would be with any pattern of fishing, or
to say that the cateh in any particular year fol-
lowing some regulation (e.g. an increase of mesh
size) will necessarily be greater than before the
regilation. What is possible is to determine
that catches following some regulation will be
greater than thev would have been if the regula-
tion had not been introdueed. 'Thus, it may be
difficult to determine as an absolute quantity,
a maximum sustainable vield for a stock, but it
may be possible to determine that a certain
strategy (eombination of amount of fishing and
size at first capture) will give a greater vield than
any other strategy.

If recruitment decreases with decreasing
stock, then the shape of the curves will alter,
being lower at high levels of effort, or at low sizes
of firgt capture. Thus, they will have more pro-
nounced maxima, and these maxima will occur at
lower effort values or higher values of size at
firet capture. Beecause of the considerable diffi-
culties in determining the true relation between
gstock and recruitment, the yield curves are
caleulated, at least initially, in terms of constant
recruitment. If there is a relation between stock
and recruitment these constant-recruitment curves
will give over-estimates of the desirable level of
effort, and under-estimates of the desirable mesh
size.

These relationships between yield and effort.
and between yvield and size of first capture, are
interdependent, so that there iz a whole range
of curves relating catch to fishing effort, depend-
ing on the size and age at first capture (and also
possibly on variations if any of fishing mortality
with age above the age at first eaptures). Simi-
larly the relation bhetween catch and size at first
capture depends on the amount of fishing. The
general form of the two sets of curves is shown
in Fig. 1 and 2.

A.2. Catch and size at first capture.
Figure 1 shows the relation between catch and
size at first capture (expressed as a percentage
of the largest size to which a fish can grow), for
both a moderate level of fishing (eurve a), and
very heavy fishing (curve b) {moderate fishing,
but with recruitment reduced at low levels of
stock, may also give a curve similar to b).
Though theroretically the curves can be drawn
over the whole range of possible sizes, in practice,
because of differences in hehaviour and dis-
tribution of the smallest fish, they cannot be
caught in quantities, and there is a lower limit
to the possible effective size at first capture (as
shown by the broken part of the lines).

As each of the ecurves represents changes
in cateh at a fixed level of fishing, the curves
of catch per unit eifort against size at first capture
will be exactly the same. In particular the
maximum of each curve represents both the
maximum catch and the maximum ecatch per
unit effort. Therefore, at least so far as the
particular individual stock is concerned, that
point is by any reasonable criterion the ‘best’.

‘Baverton, R. J. H. and S. J. Holt. “On the Dynamies of Bxploited Fish Populations.” London: HMSO. 1957.
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The comparison of the two curves in Fig. 1
(for moderate and heavy fishing) shows that the
following occur with an inereased amount of
fishing:

{i) The maximum ecatch occurs at a
larger size at first capture;
{ii) The absolute quantity of the cateh

at the maximum is greater;

The relative difference between the
catch with a large mesh and that
with any smaller mesh (i.e. the bene-
fit from a larger mesh) is greater.

{iii)

These facts have already been pointed out in the
1961 Report of the Assessment Working Group
{Supplement to the 1961 ICNAF Annual Pro-
ceedings, Vol. 11, Section 11); they are parti-
cularly relevant to that report, as it was made
at the beginning of a period of expansion of fish-

ing, and the caleulation of the expected benefist
of larger meshes presented in that report probably
underestimates the need for, and benefit from,
larger mesh sizes under present conditions.

A. 3. Catch and fishing effort. Figure
2 shows the relation between catch and fishing
effort and Fig. 3 the relation between catch per
unit effort and effort, in both cases for curve (a),
small size at first capture (small mesh size) and
curve {b), large size at first capture (large mesh
gize). This fishing effort is defined in the bio-
logical sense; it is, or should be, proportional to
the fishing mortality caused, and includes all the
relevant corrections to the basic effort statistics
for changes in fishing power, searching tacties,
ete. It will differ from the basic statistics of
tishing effort, e.g. hours fishing, if there are any
changes in the efficiency of the fleet.
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Fig. 2. The relation between total ecateh and the fishing effort at two sizes at first capture (mesh sizes).

In these curves there is a difference between
the chanzes in the total eateh (Fig. 2) and the
changes in eatch per unit effort (the return to the
individual fisherman or fishing wvessel, Fig. 3).
The catch per unit effort starts to decline when
fishing begins and continues to decline with in-
crease in fishing effort. The total cateh, how-
ever, increases at first with inereasing fishing;
with a small size at first capture (e.g. a small
mesh size) it may soon reach a maximum, but at
larger sizes the maximum oceurs at an increasingly
higher level of fishing or may even not occur at
all; for example, for most herring stocks, which
are usuaily not fished until the herring arere-
latively large, there is no maximum in the yield-
effort curve, unless reeruitment is affected. Thus,
the maximum of curve (b) in Fig. 2 occurs out-
side the range of values in the diagram. Clearly
any position to the right of the maximum is
undesirable, as, compared with the maximum,
there iz a loss on both total catch and cateh per
unit effort. However, a point a liftle to the left
of the maximum, which gives a total catch very
little less than the maximum, but with a reduced
effort and increased catch per unit effort, may be

more attractive to the fishermen than the point
giving the maximum vield in weight.

Besides considering the simple effects of
changes in effort for constant size at first capture,
or changes in size at first capture for constant
effort, the effeets of simultaneous changes in
both should also be considered. A full pre-
sentation of all possible such changes would re-
quire a three-dimensional diagram, but in fact
there is one combination that is particularly
important. This is the relation between catch
and effort when the size at first capture at any
given Jevel of effort is adjusted to give the maxi-
mum ecateh for that effort. This curve, often
called the eumetric fishing curve, is important
because, as shown above, the use of the optimum
size at first capture maximises both eateh and
catch per unit effort, and, therefore, whatever
effort level is desirable, the optimum size for that
effort level should be used if at all practicable.
The form of the eumetric curve, as a plot of cateh
against effort, is likely to be similar to that for a
fairly large size at first capture or possibly flatter,
with the maximum occurring at a very high level
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Fig. 3. The relation between eateh per unit effort and the fishing effort at two sizes at first eapture (mesh sizes).

of effort, or even, theoretically, at infinite effort.
The curve may, however, have a clear maximum
at a moderate level of effort if recruitment is
decreased by decreasing the stock.

If a stock can be considered in isolation,
and if there iz a maximum in the yield-effort
curve at a moderate level of effort — either be-
calse there is such a maximum in the eumsetrie
eurve, or because the size of first eapture is rela-
tively small and cannot be altered — then such
a maximum provides a precisely definable objee-
tive of management.

Even when considering a single stock the
concept of the absolute maximum yield in weight
becomes less useful if the maximum can be ob-
tained only with a large, or theoretieally infinite,
amount of fishing. Then, a level of effort much
less than that giving the maximum yield will give
a yield only a little less than the maximum;
expressed in another way the increase in yield
resulting from a given increase in effort becomes
small and even negligible as the maximum is
gpproached. This is in faect always true, wher-
ever the maximum occurs, but the dispropor-

tionate effort involved in obtaining the last few
per cent of the absolute maximum yield, and the
contrast between economics and the concept of
maximum vield, is most obvious when the yield-
effort eurve is flat. Thus, if the curve has a
sharp maximum, it may be economically more
attractive to fish at, say, 989, of the effort giving
the maximum yield, and get, say, 99.5%, of the
maximum which in practice is the same as fishing
at the maximum — but if the curve is flat, then
an economically desirable position might be to
fish at 509, of the maximum effort, and take
907, of the maximum vield.

Another difficulty involved in aiming at the
absolute maximum yield from a single stock is
that the stock abundance and catch per unit
effort will be less, and possibly appreciably less,
at the effort level giving the maximum yield than
at the lower effort levels giving the best economic
returns. This difference is greatest when the
maximum occurs at a high effort level. In the
preceding examples, the stock levels at the alter-
native levels of effort are respectively about 29
and 809, above the stock levels at the maximum,
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A. 4. More than one stock. The con-
sideration of maximum yield in weight from each
single stock as the only objective of management
becomes much more difficult when two or more
stocks have to hbe considered together. For
instance, particularly in the southern part of the
Commission’s arca, trawling with small meshes
for unregulated species is developing; inevitably
these trawls catech quantities of small fish of the
regulated TCNAF species. Clearly the maxi-
mum yield of haddock can be taken only if the
small-mesh trawling is stopped, but the maxi-
mum yield of the smaller unregulated species
can be taken only if small-mesh frawling is
intense. This eclagsh of interests requires con-
sideration of the combined yield from all stocks
and implies the use of a common measure, If the
prices are very different, value is likely to be a
more meaningful measure than weight. The
existing 109, exemption rules for redfish and
other small mesh trawling presently in effect
indicate that the Commission has already taken
into account total yield and recognized that the
maximum vield of regulated species, considered
individually, is not a reasonable objective.

When more than one stock, not necessarily
of different species, iz considered, the additional
effort used in obtaining the last few per cent of
the maximum yield from one of the stocks is
more than just an economic waste. If there is
any alternative stock which is not heavily fished,
i.e., one for which an increase in effort will give a
commensurate increase in yield, then it is desira-
ble, in terms of both economic return, and total
vield in weight, that the ‘wasted’ effort should
be diverted to the alternative stock.

The same thing occurs when the effort is
being reduced so as to reach the level giving the
optimum yield. If this reduction is made with-
out altering the efficiency of the fishing operation,
there will be & saving in the eost of fishing, which
may appear as reduced costs or increased profits.
A surplus effort {in the form of men, ships and
money) may be diverted to under-exploited stocks,
thus inereasing the total vield. Alternatively,
if the efficicney is reduced, then the costs of fish-
ing will remain much the same, and the benefit
will only be in the increased yield from the pro-
tected stock — there will be no benefit in the
form of reduced costs or in the form of inereased
vield from the alternative stocks.

The possible economic benefits of efficient
management may be illustrated by using a typical

vield-effort curve with a eclear maximum at a
moderate effort level (that is, a situation where
the principle of maximum yield presents fewest
problems). For a first approximation, the cost
of fishing, assiming the efficiency of operations
is unchanged, is proportional to the fishing effort,
and the value of the output, assuming prices are
unaffected, is proportional to the yield in weight.
In Fig. 4, if an over-fished situation A is taken to
be one in which costs equal value, then the line
OA represents the line of equal costs and value.
If fishing effort is reduced, without changing
efficiency, to the level of effort giving the maxi-
mum yield (Cs) then the value of the vield will
exceed the cost of cateching it by an amount
AyCy of which about two-thirds (A:B.) repre-
sents reduction in cost, and one-third (B:Cs)
increased value. A greater excess of value (A,C))
over costs would be achieved, at a still lower
level of effort, when most of the gain (A:B,) is
due to reduection of costs, but also some (B}
to increased value. The important point is that
even when the objective is simply to reach the
maximum yield, the possible benefits that may
be obtained are likely to be as much or more
in the form of reduced costs, as in that of increased
yield. Because so much of the benefit may he
in economic terms, and because some of the prob-
lems ariging in conservation, whatever the objec-
tive, are likelv to be economic ones, it seems
desirable that the Commission should be enabled
to seek economiec advice, just as at present it has
available statistical, biological and oceanographic
advice.

B. Methods of Conservation

B. 1. Introduction. In Artiele VIII(1)
of the International Convention for the North-
west Atlantic Fisheries, five conservation mea-
sures are listed. These are:

{a} establishing open and closed seasons;

(b) eclosing to fishing such portions of a
subarea as the Panel concerned finds
to be a spawning area or to be populated
by small or immature fish;

{¢) establishing size limits for anyv species;

{d) prescribing the fishing gear and ap-
pliances the use of which is prohibited;

{e) preseribing an over-all catch limit for
any species of fish.
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So far as the effects on the stock and future
catches are concerned these measures can be
classed according to whether they affect the sizes
of fish caught, or the total fishing effort. The
usefulness of regulations, particularly those af-
fecting fishing effort, will be reduced if they
seriously affect the efficiency of fishing (cost of
unit fishing effort).

B. 2. Protection of spawning fish. For
most fish stocks there iz no very good evidence
about the precise relation between the adult
stoek and the number of recruits produced. TFor
some, e.g. the North Sea plaice, it is known that
as the stock decreases {e.g. due to increased
fishing), there is an improvement in the sur-
vival of eggs or young stages that almost exactly
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balahces the reduetion in the fotal number of
cggs laid, and the number of reeruits changes
littie if at all. A similar constaney of reeruit-
ment is believed {o hold for many other stocks,
though for some there is evidence that reeruit-
ment is reduced if the adult stock decreases.

For those stocks where the number of young
reeruits is independent of the number of aduits
(over the range of adult stocks likely in practice)
there is no need for specific protection of spawning
fish. For most ICNAF stocks it is not yet known
to what degree, if any, the production of recruits
is affected by reduction of the number of eggs
produced by the spawning populations, so that
the maintenance of a sufficient spawning stock
may be necessary,

If a sufficient spawning stoek has to be main-
tained, this can only be done by adeguate pro-
tection of the fish during their whole life. In
many ICNAF stocks fishing on the immature
part of the stock is increasing, and therefore the
spawning stock eould he sufficiently reduced
to affect the number of recruits produced even
though there was no fishing on the spawning
stock. In such fisheries protection of the spawn-
ing fisn is not a sufficient measure. Also pre-
spawning and spawning fish are usually in large
concentlrations, and readily available to the fisher-
man, so that fishing at this time is likely to be
most efficient {(unless at this time the fish are in
poor condition),

B.3. Protection of small fish. This
may be, 1o a greater or lesser degree, achieved
by measures {b) closure of certain areas, (¢) size
limits, and (d) prohibiting certain types of gear —
in particular mesh regulation of trawls.

Closure of areas primarily inhabited by small
or immature fish is only feasible in the limited
number of stocks for which reasonably well
defined nursery grounds exist. For such stocks,
especially when productive alternative grounds
containing larger fish are available, such closures
provide a method of protection of small fish which
causes little disruption of fishing practice, and
is a valuable mefhod of conservation. Un-
fortunately, there are few easily defined nursery
areas for the major ICNATF stocks.

The question of size limits for fish has been
discussed by the Working Group on Fisheries
Assessment (Supplement to the 1961 ICNAF
Annual Proceedings, Vol. 11, p. 768). Where
mesh regulations are in forece, unless the size

limit was placed near the lower part of the sclee-
tion range, there would be so much wastage that
the long-term gain would be reduced. If the
limit were hizgh in the selection range loss in dis-
carded fish might well outweigh the gain to he
expected from the legal mesh, If mesh regula-
tions did not exist and a size limit were imposed
it would not be possible to predict how the fisher-
men would adapi their mesh to the size limit
and what the wastage would be.

There are now so many factory vessels and
part-processing vessels with meal plants, and
salting vessels engaging in the fisheries that size
limits are impractical for the international fisher-
ies in the TCNATF area.

The various aspects of mesh regulation have
been well described in the Report of the Assess-
ment Group (Supplement to the 1961 ICNAF
Annual Proceedings, Vol. 11). Little need be
added to this exeept to reiterate that the result
of increasing fishing effort is to make the need
for, and effect of, mesh regulation that much
greater. However, by itsef mesh regulation
cannot do much to mitigate the effects of increas-
ing effort,

B. 4. Control of fishing effort. Fishing
effort may be eontrolled by measures (a) closed
seasons, (d) limitation of types of gear, or (o)
catch limit. Limitation of the type of gear is,
however, effective in limiting effort to the extent
that it reduces the efficieney of the gear, and hence
inereases the cost of exerting a standard unit
of effort. Such a measure, therefore, ean pro-
duce only that part of the benefit possible from
restricting effort which comes from inecreased
catch from the regulated stock, but not that part
due to the reduced cost of taking that eatch, or
to the greater cateh from gome alternative stock.

Cateh quotas and closed seasons are to some
extent the same, particularly if the quotas are
not allocated. In that case presumably fishing
will be unrestricted until the guota is reached,
and then fishing ceases, ie., there is a closed
season, the length of season being dependent on
the amount of fishing. This method has been
used for both the Paeific halibut and Antaretic
whales. For the Pacific halibut the regulation
wag suceessful in reducing the effort to the desired
level, but for the Antaretic whales the initial
quota was set a little too high, and the subse-
quent inability of the International Whaling Com-
mission to reduce the quota to the level suggested



by the later scientific findings has led to reduction
in landings and a prospective collapse of the in-
dustry.

For both fisheries, as the regulation became
effective in restricting the total effort, the com-
petition between ships to maximize their indivi-
dual shares of the total quota became intense and
the season became shorter and shorter, thus
dissipating much of the benefits in inefficient
operations (particularly in the whaling industry
where there was no alternative employment for
the ships concerned). For the whales this prob-
lem was solved by alloeating the total quota
among countries, though this was done outside
the Commission.

The events in these two fisheries point to
two difficulties that are likely to arise whenever
cateh quotas are used. The first is that the
objective of regulation is to achieve a particular
level of the fishing mortality, i.e. fishing effort,
but the effort exerted to cateh a given quota
depends on the stock abundance. There must
therefore be a quick and simple proeedure for
adjusting catch quotas, corresponding to observed
or predicted changes in stock, e.g. year-classes
of unusunal strength entering the fishery or de-
pletion of the stoeks by too high a quota in the
previous seasor, Similar adjustments would have
to be made to the length of open season to cor-
rect any over-optimistic estimates of the desired
length of season, though not to allow for changes
in vear-class strength,

Secondly, as regulation becomes suecessful
and stocks increase, more vessels are likely to
enter the fishery and, to keep the effort at the
proper level, the season becomes shorter — from
268 davs to 24 days on one ground of the Pacific
halibut. Thus, unless entry of vessels fo the
fishery is controlled, quota regulation tends to be
wasteful of the capital invested in the fishery.
Such waste may be reduced if there is an alloca-
tion of separate catch quotas to sections of the
fishery within which competition may he less.

For closed scasons there are particular dif-
ficulties in a complex area such as ICNAF.
Each major stock must have its separate season,
and if these are consecutive then the mobile part
of the total effort (i.e. freezer trawlers, salting
vessels) could eoneentrate in turn on each stoek,
thus maintaining the high level of effort. If the
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seasons are simultaneous then during the closed
season the most mobile vessels may be able to
continue fishing elsewhere, for instance outside
the ICNAF area, while other vessels, e.g. the in-
shore fleets, may have no alternative employ-
ment.

A similar inequity may occur with quotas.
For many stocks there are different seasonal
fisheries, e.g. an offshore winter-spring fishery,
and an inshore summer fishery., If a single
quota is set for the year, one or other of these
seasonal fisheries will have a hbig advantage,
depending on the date from which the quota
vear is caleulated, e.g. if it is 1 January, the
winter-spring fishery might be virtually un-
restricted. Again these difficulties may be re-
duced by dividing the total quota among sections
of the fishery or among countries. Then diffi-
culties of an allocation between countries with a
long and stable fishery in the ICNAF area and
those whose fisheries in the area are developing
are obvious.

The origin of these and most other problems
of conservation 1s that when the stocks are in their
optimum condition, the value of the ecatch is
greater, and possibly very much greater, than
the total cost of catching if. In an unregulated
fishery this potential surplus is dissipated by
“overfishing” — the effort (and hence cost)
increasing unrestrictedly and the ecateh in-
creasing very slowly or even decreasing. In a
regulated fishery it is likely that the surplus will
be dissipated by making, directly or indirectly,
the fishing effort more and more inefficient.
This is almost gertain to happen unless there is a
deliberate decision as to how the surplus should
be obtained — as cheaper fish, better conditions
for fishermen, or even as a direet contribution
to the national treasury. For instance it has
been suggested that the whale stocks should be
owned and managed by a UN ageney, not only
because such a body could ensure rational manage-
ment of the whale stocks but also because it
would be a body which could well use the poten-
tial $100 million per year net income which
could ultimately be taken from the Antarctic
whale stoek (the possible gross annual eateh has
been estimated to be worth $200 million).

In the ICNAF area different countries are
likely to wish to use the potential surplus in
different ways; this would be possible with the
total quota divided nationally.
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C. Application of Conservation

Recent events in the International Whaling
Commission are very relevant to the general
problems of putting conservation measures into
operation. Some years ago the scientists pointed
out that stocks of whales in the Antarctic were
becoming depleted. No effective action was
taken because it was felt that the scientists (who
were not in complete agreement, at least in detail)
could he mistaken. More recently, the decline
in stocks became only too clear, and it was shown
that only very drastie limitation in eatches eould
halt the decline and allow the stocks to build
up. Again there was no effective action beeause,
it was claimed, the economic state of the industry
was already too precarious. It now seems prob-
able that the next few vears will see still further
reduction in Antarctic whaling.

The first lesson of general interest is that
action may have to be taken before absolute
certainty in understanding the state of the stocks
is reached, otherwise events may have gone too
far — though fortunately, because of their dif-
ferent reproductive powers, the collapse of fish
stocks is likely to be much slower and less catastro-
phic than the collapse of the whale stocks.

Second, and more important, is that there is
rarely any such thing as painless conservation,
and nearly always some immediate sacrifice has
to be made to achieve the long term gain. If this
immediate loss is small, e.g. for some mesh
changes, there may be no particular problem.
More often the immediate loss may be apprecia-
ble, and unacceptable to the seetions of the fish-
ing industry concerned with the immediate future
(enguring this year’s profit, or fulfilling this year's
plan). If these sections have undue influence
in national delegations to Commissions, little
progress may be possible — on the east side of
the Atlantic an increase of mesh size in at least
one area has proved impossible, despite the clear

case for such an inerease, for this sort of reason.
To achieve good conservation, Commissions,
and more particularly national delegations, must
be prepared to over-ride short-term sectional
interests, either with firm enforcement of un-
popular measures, or by suitable interim eom-
pensation to make the measures attraetive.
Otherwise, it will he difficult or impossible to
ensure a productive and profitable fishery.

Another problem is that the losses and gains
will not be equal for all sections of the fishery —
an obvious example is that a hook and line fishery
will suffer no immediate loss, but only a gain,
from an increase in trawl mesh. If the differ-
ences are small then the inequalities may be ac-
ceptable, but otherwise a deeision may have to
be made as to some form of compensation.

To summarize, in most ICNAF stocks the
amount of fishing is at present expanding. In-
evitably this expansion must reduce the stocks
and reduce the catch per unit effort. For many
if not most of the stocks of major importance
the amount of fishing has now reached a level
such that further inerease in fishing will bring
little or no increase in eatch, and may even re-
duce the catch, Some inerease in catch may be
obtained by protecting the small fish and allow-
ing them to grow {(e.g. by using a large mosh size)
but if this is followed by further expansion of
fishing, then the present situation of inereased
fishing giving reduced stock, and little or no
increase in catch, will be repeated.

There must therefore be some direet control
of the amount of fishing. All methods of doing
this raise difficulties, but that presenting least
difficulties is by means of cateh quotas. There
must be separate quotas for each stock of fish,
eg. for cod at West Greenland, and preferably
be allocated separately to each section of the
industry,
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