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INTRODUGTICN

1. At the session it held in Jeneva from 19 July to 27 August 15T71; the Committes on {he
Peaceful Uses of the Sea-Bed and the Ocean Floor Beyond ithe Limits of Nalionsl Jurisdiction
resolved to request the Food and Agriculture Organization of the United Hations (Fa0) 4o
prepare z document on fishery conservation problems, with sgpecial reference o new techno-

logy.

2. In accepting the request, the representative of FAQ noted that his Organization had been
invited to prepare a document on the conservation of the living resources of the sea and on
fighing methods, dealing with the general question of rational mansgement of the living re-
gources of the sea, mainly on the high seas, with pariicular reference io recent develop-
ments in fishing technology, gear and equipment. He agreed that the paper would alse discuss
the main causes of over-exploitation and 1ndlcate where gtocks were being depleted or were

in danger of depletfion.
THE NEED FCR CONSERVATICON

Biological considerations

3. In the absence of exploitation a siock of fish will be relatively abundant, with many
individual fish surviving long enough to reach a large sisze. 4s exploitation increases; the
total catch will increase, at first nearly in proportion to the incrsase in the amownt of
fishing, though the abundance of the stock will be gteadily reduced as will the caich by zn
individual fisherman. However, the total catch cannot continue to increase forever as the
amount of fisghing inecreases, and there is a definite upper limit to the c¢aitches that can bhe
taken from any given stock of fish. This limit can usually be taken with a moderately large
amount of fishing. It occurs when most (but by no means all) the fish that reach a catchable
size are in fact caught, but they live long enongh to grow to a fair weight. If fishing is
increased beyond this level, the numbers caught may still increase, but they will be caught
before they have had time to grow, and the itotal weight will decrease.

4. There ig also the possibility that as the abundance of the adult stock is decreased, as
is bound to occur with inereased fishing; this will result in reduced numbers of young fish
(the recruits) reasching a catchable size in future years. Fertunately many individual female
fish can producse vast numbers of eggs - often hundreds of thousands, or even wmillions of eggs
each = so that, under favourable circumstances only a very small adult stock is needed to
maintain the production of young. Thus the stocks of bottom living fish in the North Sea
(principally cod, haddock and plaice) have been heavily exploiied for thres—quariers of a
century without restrictions on. the amocunt of fishing other than the accidental protection

of the two world wars, but are as productive as ever, and indeed recent c¢atches have been at

neayr record levels.

- 5. On the other hand, stocks of marine nammals, which may produce only one young each yeaxr,
or every other year, can be very seriously affected by any resduction in the adult stock.
Unless there is effective conservation, stocks of most exploited marine mammals - seals, zea
otters or whales - have declined 1o nsar extinction. The best lnown example is probably the
Antarctio whales which declined steadily until 1966 when ihe caiches allowed by the Inter—
national Yhaling Commigssion were brought at least spproximately into line with the amounts
that the current siocks could sustain without further reduction. However, with good conserw
vation measuvres marine mammal stocks can be restored or maintained at a levsl giving high
sustained catches, az is shown by the highly successful management of the fur zeals by the
North Pacific Fur Seal Commission, and ths evidence that the Antarciic blue whales have
increased under the complete protection accorded them since 1964.

&. No fish stock has been guite so clearly redused o such a low lswel through the effect
of fishing on the abundance of the adult siocks, though probably the complete dimappearance
of the Californian sardine fishery {ons of the biggesit in the world thirty years azo) and
the decline in tHé Hbrth Sea herring, among others, have been dus wihelly or msinly to ioo
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infensze fishing. PFor these, and many other fish siocks, there are imporitant scilentific prob-
lems to ba resolved, the answer %o which may differ in detail from stock to stock, concerning
the dagree to which the adult stock can be reduced without seriously affecting the number of
young produced. On %he answer dspends the extent to which catches will decline at very high
rates of fishing. If small adult stooks can produce plenty of young (e.g. plaice in the North
Sea), then with increasing fishing, the iotal yield will rise toward a meximum, and then de-
crease little at still greater amounis of fishing. If the number of young decreases (e.g.

for whales and possibly for some fish), then as fishing increases beyond the level of maxi-
mum yield there may be a rapid fall in total caich; possibly leading to sxtinetion if the

fishing is msintained.

Feoncomic considerations

7. The total physical yield is not the only element of concern in the conservation or
msuagement of e resource, though it iz olearly oriticel for the sitocks for which ioo heavy
fishing can lead to & sericus drop in total yield. Even when the total yield is high, the
fishery tends to a state where there is no nst economic return, or at best, such return as
there is is much less than could be obtained under rational management. This situation
ariges from the common property, open acceas, nature of the resource, and the fact that each
additional fishing unit entering a fisbery will reduce the sbundance of the fish stock, and
hence the caiches of vessels already fishing. The contribuiion of the new vessel to the
$otal production is given by the marginal yield, i.e. the catch of the extra vessel less the
resultant loss of catch of other vessels. In practice the decigion whether or not to build
an extra boat is based on the expected caich of that boat, and whethsr it will be worth more
than its total costs. Since the expected catch of the boat will always be more, and in eny
heavily fished stock very much more than the marginal yield, it will of tem happen that the
expeoted ¢atch will be more valuable than the expected comtm, even when the latter exceed
the marginal catch. Then, more vessels will continue to bes added to the fleet even when
they add little to {or even redwee) the toial catoh. Thie is true even when the fishermen -
are well aware of the situation; their decision is based on their assessmeni of their own
probable success. In fact an awareness of ihe facts of heavy fishing may well encourage
inoreased fishing by individual fishermen {or individual countries in an international
fighery) in an attempt to establish & largs share of the toial in asdvance of any system of

control.

8. There is for each stosk of figh, for a given set of mocial and esconomic objeciives of
the fleets exploiting i%t, =n cptimum exploitation vrate. This optimum will occur when the
returns from increased fishing beyond this level, in terms of weight of fish, net economic
return, or other criterion, asre not worth the costs of the extra fishing. If only economic
criteria are used the optizuws ooocurs when the value of the marginal yield is egual to the
costs. In eny case the optimum catch will be less than the maximum physical yield from the
getock. Even when the prime objective is to catch as much fish as poszible, to increase the
eatch from say 995 to 100 psrcent of the maximum potential yield from a given stock of fish
would be unduly costly, reguiring perhaps a 10 percent increase in effort to achieve the

1 percent increase in yield. The demand for figh would be hetter satisfied by diverting the
additional resources of capital and manpower to scme other, lees heavily exploited, fish
gtock. In the absence of conservation measures the amount of fishing tends to increase
beyond the optimum level, leading certainly to 2 declining net income tc the fishermen,
increased prices to the consumer and, not infrequently, a decline and possibly a wvery

serious decline in the total catch.

9. On the other hand, i} may be noisd that under opiimm management there shouwld be, for
many stocks of fish, a very considerable surplus in the value of the ocatch over the herves-
ting costs. ¥For example, the salmon cateh of western North Americs, worth to the fishermen
some $150 million, could certainly be harvested, if the most efficient gears were used for

well under £50 million.

0. A similar saving ~ of §50 - 100 million per yesr — was estimated in 1967 as being
poegible in the North Atlantic cod fimhery by redusing the amount of fighing. Binecs that
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time the effort hae ineressed, so that the possible pavings are even greater.

11, In swmmary, the need for comservation of living marine resources arise from z number of
factors that distinguish the fighing industry from most other activities. The first is a
matter of the biology of the animalss not only is the resource limited, so that however great
the efforts to increase the cateh, no more than a certain amount can be taken, but also, if
the amount of fishing is increased beyond a certain level, the total catch may be reduced.
Secondly, the ecconomic factors that tend to control excess input in other activities, of'ten
act only weakly in fisheriss. Tven when the amouni of fishing is so great that the total
caich is decreasing, the pressures and incentives for the individual fishermen or fishing
enterprises ig towards increasing yet further their activities. Finally, the growing world
population, and the need for it to be fed adequately is increasing the demand for fishj
combined with the enhanced technological efficiency this is drivzng the amount of fishing

on many stocks beyond the optimum lewvel.

lanazenent mezsures

12. A variety of conservation measures are availabla to manage a fishery, which control
either the sizes of fish gaught or the total catch. These include:

1. Limitation on the siza or condition of fisﬁ that can be landed

2. Closed arsas

3. Clomed seasons

4., Limitation on the type of gear
5. Limitation of total ecatch

6. Limitation of total effort.

Each of these have been used at various times in fisheries in different parts of the world
either alone or in combination. Each raises particular problems in relation to enforcement,
acceptability {o the fishermen, or indirect long-term effects on the fisheries. For example,
succegsful control of the amount of fishing by closed seasona, as has been done for example
in the Pacific halibut fishery, may attract extra fles¢t capacity into the fishery, leading
1o a progressive shortening of the season. Ultimately the halibut szsason was reduced in one
arve to only 21 days, sc that the boats and shore facilities were operating for less than 10
percent of the possible itime thet they could have been in operation, leading to great eco-
nomic inefficisncy. Bo single technique can be suggested that would be optimum in all
conditions; and the actual measures used in any particular case will be chosen in the light
of local conditions and problemg. The choice of method will involve, at least implicitly,
some decision as to how the savings that should be produced by reducing the amount of fishing,
while maintaining or increasing the total catch, should be utilized.

13, Zffective conservation reguires the full cooperation of all, or virtually all those
participating in a fishery. If controls are only accepted by a proporition of the partici-
pante, then the benefits will acorue almost entirely to those ignoring the controls. Since
acgt of the major marine fish stocks are on the high seas, and are exploited by several
countries, international arrangements are necessary for their conservation. A4 large number
of international commissions have bsen eslablished with responsibility for -particular regions
or groups of species. Their constitutions, terms of reference, staff and methods of opera-
tion vary in detail, bul the basic tasks are to arrange for the collection of basic data,
such as statistics of the cateh, the analysiz of the data to assess the status of the stocks,
and, on the basis of such snalysis, to make recommendations to member states on management
measures. Several commisgions have also zoms arrangements for inspection to ensure com—
pliance with the racoamendation.
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14. While ihese international regional bodies have not yet been entirely successful - witness
Tor example the decline of the Antarctic whales, and of herring in the Northeast Atlantic -
they have not been noticeably less successful than national control over siocks = witness

the extinction of the Californian sardine fishery - and in some cases, e.g. the fur seal in
the Bering Sea,; international bodies have been highly successful. In any case the same

major tasks - data collection, sanalysis, and framing and implementation of management mea-
sures - need tc be carried cut by whatever entity is responsible for the conservation of

the resource.

1%, A common problem in any international fishery in which the limiis of the resource are
being approached is that of resolving the competing demands for this limited supply. Be—
cavse of differing national interests (high employment for fishermen, good protein supply,
or earning foreign exchange) countries often find it difficult to agree onm a single wniform
detailed system of control. Then it may be casier to allocate shares in the total permis-
gible catoh {quota) from the resource to countries, allowing each country to make its own
detailed national arrangements to ensure ithat no more than the quota is taken. These arran-
gements can be chosen in such a way as to achieve the specific national objectives. For
instance, to obtain maximum economic return some control on input, e.g. by a licensing
gystem, would be required in addition to a conirol on total national caitch. Clearly the
allocation of national guotas iz not easy, bui some of the difficulties may be made esasier
by taking into consideration not only the division of the fixed physical yield from the
resources, but alsc the division (possibly in quite different proportions) of the possible
surplus {rent} of value of catch above the vosis of harvesi, which, as described above,
might be created by effective conservation. Some countries, such as those interested in
foreign exchange, might be willing to forego & share in the physiocal yield in exzchange for
& greater share in the rent.

EFFECTS OF NEW TECHNOLOGY

New technology ' "

6. The application of contemporary technolegy to the fishing industry is no new thing.

From the time of the development of the steam irawler, a century ago, onwards, new technigues
have been continuously introduced fo the fishing industries of the world. However in
fisheries as in most other fielda, the last couple of decades have seen an acceleration in
the pace of new technological developmenis. Some of these involve only minor changes in
fishing methods, thouwgh having a far-reaching effect on their success; for example the re-
placement of natural fibres (manila, coiton etc.) by synthetic materiale has resulted in
gtronger and longer lesiing nets, and eliminated the need for costly aud time-consuming
preservation treatmenti; to the benefit of the African canoe fishermen as wuch as the owner
of the large factory trawler. Cthers have radically improved the basic fishing techniques,
for sxzample the use of the hydraulic power-hlock has revolutionized purse seining for tuna,
herring and anchovy, by allowing bigger nets 1o be handled more guickly aznd by smaller crews.
Stern trawling, instead of trawling from the side, though less revolutionary; has also in-
oreased the general efficiency of the vessels. Search for fish has been greatly improved

by modern acoustic techniques, which allow the active pursuit of schools of fish well below
ihe surface by purse seiners or mid-water trawls.

7. Other techniques have aliered the basic mirategy of fisghing. Hethods of processing at
gsea - freeging; filleting, or production of meal ~ either on the catching vessel iself, or
on board mother ships, have given fishing fleets an unprecedented range and flexibility of
operatione. Such fleets can operate thousmande of miles from their home base, and switch

easily from one stock to another in accordance with changes.in the availability of fish, or

market demand.

18. Finally, changes in fechnology ashore has zn impact on the fishery. In the absence of
suitable processing, caiches had to be consumed within a close range of the port of landing.
Tie increassd propoviion of world osiches that are either frozen, or turned into.fish.meal, _
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has greatly incressed the poiential markets for the products concerned. These markets are
also frequently not greatly concerned about the particular species, encouraging diversion
from one stock fo another, os the first becomes depleted.

19. 1In principle new technology adds no essentiially new problem to those outlined in the
previous sections, but it does increase the urgency and complexities of these problems.

The first effect is that reduction of costs by improved catching technigues, or the wider
markeis, e.g. through better processing metheds, cau make increased fishing effort economi-
cally attraciive. For smtcoeks previously litile exploited this can be very beneficial. For
example the development of modern purse-seining, and the growth of the broiler chicken indus-
try indirectly led to the spectacular increese in the catches of Peruvian anchovy. However,
improved technology can cause serious difficulties when the stocks are already heavily ex-
ploited. For example the same developments that assisted the Peruvian fishery led to the
serious erigis in the herring fisheries in the North Sea and adjacent areas. Some of these
herring stocks had been exploited at a rate probably not very different from the optimum.
The new highly efficisnt technique of purse—seining allowed the fishing to increase far
past the optimum. Severe restrictions have had to be applied tc the fishery, and catches
from the Atlanto-Scandian stock dropped from well over a million tons in 1967 to & few tems

of thousands in 1970.

Speed of development

20. Another effect of improved technolegy is to increase the speed at which figheries
deveiop. ZExisting management practices, whether of international fisheries by regional
bodies, or of national fisheries, have mostly come into operation through a rather slow
process, but the developments in the fisheries themselves were usually equally slow. There
was normally an interval of some decades between the time the catches from a fishery reached
8 gignificant level and the time when management action became necessary. During this inter-
val it was possible for biological, econcmic and other etudies of the figshery to progress to
the stage when a reasonzble scientific understanding of the dynamics of the fish stock was
achieved, and assessments could be made with fair precision of the l1ke1y effects of manage-

ment measures.

21. There was also often a period of some years between the time when effects of heavy
fishing became clear, and management measures became desirable, and the time when such mea-
sures became essential to prevent serious damage to the fishery. During this period it was
possible to consider the practical and administrative problems involved in the implementation
and enforcement of regulations, as well as undertake lengthy negotiations regarding the pre-
cise measures that should be introduced. These latter discussions have inevitably been
particularly lengthy when fish stocks exploited by several countries are conceraned.

22. The rapid pace of present fishery development larcely as a result of modern technology
is making these rather leisurely procedures inadeguate. Fisheries can now develop in a very
few years from the time the first significant catches are made to a stazge where management
meagures are needed. For example, catches of yellowfin sole in the Bering Sea were well
under 50 000 tons until 1959, increased to a peak of 450 000 tons in 1961 and dropped %o
only 66 GO0 toms in 1963. These rapid increases in catches fromw a particular stock are often
due to the activities of long-range fleets, which can easily switch their attention from one
stock to apnother. *These fleets have in fact Leen a major cause of the recent total expansion
of the total world fish catch, and have often led to the utilization of resources not other-—
wise touched; even when there was a thriving local fishery on other species, e.g. the hake
stock off the west coast of Horth America, or the mackerel and horge mackerel off Northwest
Afrieca. However, they have undoubtedly added to the difficulties of timely and effective
management. Some local fisheries have also developed alwost equally rapidly, without the
participation of long-range fleets -~ examples are the Norwegian purse-seine fishery for
mackerel, the Thailand #rawl fishery, several shrimp Tisheries and, of course, the Peruvian

anchovy fishery.
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Interaction between fisheries

23. Another aspect of modern fishing is the inereasing range and variety of the species
being exploited, as well as the extension of fishing on a given stock to other areas and
seasons. For example, fishing in the Norith Sea, traditionally on herring or on the larger
bottom living fish such as plaice and cod, is no also directed toward such small species
as sand lance (Ammodytes) and Norway pout. Off West Africa sardinella used to be exploited
only during the seasonal movemenis closge inshore, by canoes fishermen from Senegal, Ghana
and other African states. Now they are alsoc harvested ai other times of the year at some

distance offshore, by factory ships and other large vessels.

24. This means that the proper congervation of the rescurces needs %o take into account the
interactions of a number of different fisheries. The cod fisheries of the North Sea, or the
Senegalese gardinella fishery cannot be managed in isclation. Action on the cod stocks must
congider the effects of the fisheries on abundance of sand lance or herring which are major
gources of food to the cod, the effects of predation of cod on the stocks of small fish, and
hence on the fisheries on them, as well as the fact that some gquantities of small cod may be
caught by fisheries primarily for other gpeciss. Similarly any management of the sardinella
off Senegal must take into account the fisheries on this stock in all parts of its range and
possibly at some distance from the waters off Senegal. It would probably also need to cone
gider the effect of fisheriss on other fish species which may he predators on, or competitors
with sardinella. It may be noted that some of the interactiocn betwsen fisheries can be
beneficial; for example, an intense cod fishery is likely to be beneficial to those on herring
or sand lance. It has been suggested that an increase in shrimp catch in some areas off
western North America has been due to the redustion of the hake stocks (hake feed on shrimp)

by long-range fleets.

Stocks in need of management

25. Another new element in conservation of fisheries in the world asg a whole is the rising
proportion of the available fish stooks throughout the world that have become heavily ex~

ploited.

26. At the time of the first United Nations Law of the Sea Conference in Seneva in 1958 a

mep was prepared to show the distribution, om the one hand, of stocks which were then

heavily expleited, and on the other, of stocka known to exist but which were exploited only
slightly or not at all. At that time the heavily exploited stocks wers limited to scme half-
dozen stocks in the North Atlantic and North Pacific, mostly of large, valuable and longe
lived species (halibut, salmon, plaice or haddock)}, and the blue whales in the Antarctic. A&
similar wap haa been included in the Atlas prepared vy PAD; referring to the present day
gituation. 'While many stocks are still under-exploited; e.gz. hake and anchoveta in the
Southwest Atlantic, clupeoid fish in the Arabian Sea, the number of heavily exploited stocks
has greatly increased, and include stocks in all parts of the worid. Fortunaztely only a few
stocks have been so depleted that the present yield is only a small proporiion of the possible
yield. These include several species of whales -~ but not thes zei or gperm whalss - some seals,
various pelagic stocks such as the Californian sardine and the 4tlanto-Scandian herring, and
haddock in the Horthwest Atlantic, though in the latter cases it is not clesr to what extent
fishing is the sole or major cause in the decline. Many more stocks have been sufficiently
depleted for the effort expanded in harvestiing them %o bs much in excess of what is necessary,
often with some decline in the total yield. In others the effort iz ncw inereasing, or is

likely to increase in the near future.

.27+« The current zituation regarding the degrse of exploitation of the worlds living marine re-
sources is summarized in the Table, which gives for each group of species, the main aress in
which they cegur, the estimated potentisl yield, that could be schisved under best axploi-
tation, the current atate of exploitation,; and management. Molluscs, other than cephalopods
have been omitted; because most of the production comes from cultured stosks., Also, being
gedentary, the problems of management arve diffsrent from those of wmore mobile animals.
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Wain avess of Potential
Group of species . I harvest State of exploitation
distribution R
(miliion tons)
Whales HWorldwide, espe- 2.1 Blue, humpback, grey and
cially Antarctic : right whales severely de-
pleted and completely pro-
tected. Fin whale -~
depleted but under manage—
ment. Sei whale - fully
exploited and managed.
Small whales, Worldwide 0.5+ ¥ainly unexploited. Little
dolphine sign of increaging exploi-
_ tation.
Seale Sub-Avctic and Sub- N. Pacific Pur seals under
‘ Antarctic waters ’ nanagement. N. fAtlantic
gseals depleted but under
management.

Large or medium fish

occurring open oceans

Salmon N. Pacific Fully exploited. Under

N. Atlantic managenent.

Large tunas Warm oteans 0.8 Heavily exploited, under
management in eastern
Pacific.

Small tunas Warm oceansg 2.5 Presently generally lightly
exploited, but exploitation
likely to increase.

Bottom figh

Flounders ‘ N. Pacific 1.8 Most stocks heavily exploi--

N. &tlantic ted; some management in N.
) Atlentic.
Cod, haddock, sic. Ho Atlantic 4.9 Fully exploited. Under par-
. tial manzgement. Haddoeck in
K.W. Atlantic depleted.
Hakes Temperate waters 3.4 Heawily exploiied in several
generally areas (N. Atlantic, S.E.
Atlantic, possibly also N.E.
Pacific). Some mahagement
measures in M. Atlantic.
Presently lightly exploited
in S.W. Atlantic.
Rockfishes N. Atlantic 1.0 Heavily ezploited
No Pacific

Tropical demersal Tropice 22.5 Heavily exploited in some

fish areas (Gulf of Thailand, paris

of West Africa), Under—sxpoi-
ted in other areas (Java Sea).
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Group of species

Mazin arsas of
digtribuition

Potsniial
harvest
{million tons)

State of explciiation

Cther demersal
figh

Shoaling pelagic
fish

Anchovies

Herring

Sardines, sardinella,

eic.

Meckerels, jack
mackerels ’

Saury

Capelin

Sandeels

Crustaceans

Lobsters, Ruck
lobgters

Shrings

Crabs

Molluses (Other ...
than cephalopods)

N. Atlantic
N. Paeific

Mogt temperaie and
aub-tropical areas

. dtlantic
N. Pacific

Most temperate and
sub=tropical areas

A1l temperate and
sub=tropical areas

Temperate and sub-

~ tropical areas

ﬂ. Atlantic
N.E, Pacific

¥, Atlantiec
N. Pagific

Coastal aresg of N.
Atlantic, 3cuthern
Africa, Australasia

Cosmopolitan

Cosmopolitan

Hot discussed

9.C

s
—alt
-

oM

4.0

12.0

899

1.3

2.3

24

0.2

1u4

0.7

Jee text ...

Soma stosks e.g. Alaska pollock
in N. Pacific heavily exploited.

Largest stock off Peru fully
sxploited and under management.
Other stocks, e.g. off Cali-
fornia and Argentina generally
lightly exploitfed. '

Host stocks heavily exploited,
and some severely dspleted.
Exploitation of other stocks
increasingly rapidly. Scme
management measures in force,
and others being consgidered.

Heavily exploited in some areas
(e.g. S.E. Atlantic); exploi=

" tation increasing rapidly in

others (e.g. eastern Central
Atlantic).

Heavily exploited in N.E.
Atlantic. Exploitation increa-
g#ing in several other areas.

Heaviiy exploited in N.W.
Pacifiic. Expleitation beginning
in eastern Pacific.

Heavily exploited in N.E.
Atlantic. Very lightly exploi-
ted elsewhere.

Heavily exploited around Japan
and in Horih Sea; otherwise
unexploited.

Heavily sxploited and under
national mansgement in most
BT CRRa

Heavily exploited in many areas.
Txpleitation increasing rapidly
aelsawhere.

King crab heavily exploited in
4. Pacific. Some other local
stocks heavily exploited, but
generally ezploitation is
light.
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Main areas of Potential
Jroups of species di tribution harvest State of exploitation
s (million tons)
Cephalopods Cosmolopitan 10+ Heavily exploited in N.W.
" Pacific and eastern Central
Atlantic. Exploitation in-
creaging in socme other areas,
but generally very light.
Krill ' Antarctic 50+ Unexploited, buft experimental
fighery in progress.
Small pelaric fish Ceceanic 100+ Unexploited. Technology for
economic fishery not yet
available.

28. It will be seen that many if not most of the stocks of the more valuable types of fish
are already, or are becoming heavily exploited. The biggest opportunities for expansion are
for animals like krill, or the small pelagic fish in the open oceans, for which suitable
technology is only beginning to be developed. HNot only is management therefors a worldwide
problem, but fewer opportunities now exist to escape the consequences of failure tc achieve
rational management of one stock by diversion of the excess capacity to other stock still
underexploited.

New needs for management

2%. HNone of these additional effecta of modern technology would meem to require a complete
change in the present procedures of managing and conserving fish stocks. A4s has often been
stressed at various international meetings, the determination of the measures to be used in
any particular case will have to be a regional matter, iaking into account the peculiarities
of the fish stocks in the area, and of the fisheries on them. 3ecause of the movements of
individual fish of many species, and of the interastion between fish stocks of different
species, it is likely that, to be effective, these regional arrangements should cover a
fairly large area, probably comparable in extent with the area of competence of some exig-
ting regional bodies, such as the International Commission for the Northwest Atlantic
Fisheriss (ICNAF). Also because of the interaction between regions, e.g. through movement .
of long~rangs fleets from one area to another and the existence of problems of common
interest, e.g., the increasing pressures due to new technology, it would be desirable for
these gquestionas to be discussed on an inter~regional basis.

30. The most pressing need ia to strengthen the present arrangements for management so that
effective action can be taken in time. One aspect is the improvement of the supply of infor-
mation on the stocks and the fishery on which action c¢an be based. This is a matier of the
collection of such material as statistics of catches and fishery effort, siges of fish cauzht,
etc., and the scientific analysis of these and other data. While this work is not in general
difficult, nor controversial, it is not at present given sufficient support at the national
or international level. For example, at the December 1971 meeting of the International
Commission for the Conservation of Atlantic Tunas (ICCAT) any decision as to whether recent
catches of yellowfin tuna from the Atlantic hawve been too high, and thus whether restrictions
should be applied, was made difficult, if not impossible, by the lack of accurate information
as %o the magnitude of the catches in 197C,; which in turn was due to shortcomings in certain
national statistics. While the benefits from good conservation, or conversely the penalties.
of not achieving adequate management can amount %o a large fraction of the total value of

the catch, the amounts generally spent, nationally and internationally, to collect and
analyse the basic data, have rarely exceeded a small fraction of one percent of the gross
value of the catch. e - — .
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31. Even when good information is available conservation action has oftien been slow or in-
adequate. While the rate of development of fisheries was egually slow the penaliies of
failure tc act have not, in many cases, been too large - though the disappearance of the
Californian eardine and the great decline of the whales are examples of the penalties being
severe. HNodern technology will increase the cost of delaying aciion, and in fact often make
it highly desirable to act before the scientifioc studies are completely conclusive.

32, One reagon for the measures that have been taken being at times inadsguate or too late
has been the limited authority given to most regicnal commissions. 4&s is indicated in
another document which the Commitfee requested FAQ to prepare {see report on regulstory
fishery bodies), participation of States in the work of fishery bodies is entirely volun-
tary, although there is significant evidence of States' willingmess to collaborate in the
rational exploitation of common resources. Furthermore, the powers of fishery bodies are
usually limited to making recommendations. In some cases, however, a procedure has been
evolved whereby recommendations become binding on member countries that do not object to
them within a given time-limit. Useful as it may be, this procedure has often led to the
adoption of measures corresponding to the lowest common denominator. In addition, regional
bodies have in some cases delayed action until the need for it had been proved beyond doubt
.. and the meagures recommended had become acceptable to all. In many cases the opposite and
cautious approach is necessary, by applying restrictions to the over-rapid expansion of
catches until there can be reasonable confidence that further expansion would not cause

undue damzge to the resource concerned.

33. Suggestiona have therefore been made in several gquarters, including the Committee
itself, that while the mechanisms for taking appropriate action to ensure proper management
of the rescurces are available through the various international fishery bodies, the in-
creased pressure on the resources due {0 modern technological advances will reguire streng-
thening of these bodies. This strengthening applies both to the collection and snalysis of
the basic data relating to the resources and their exploitation and to the arrangements for
considering and implementing specific management measures.

34. At its Sixteenth Session in November 1971, the Conference of FAC agreed that regional
arrangements, both within and without the framework of FAD, represented the most viable
solution for the rational utilization of fishery rescurces at the present itime and expres—
sed the opinion that their strengthening for greater effectiveness should be of high priority.
The Conference alsc endorsed the views of the FAO's Committee on Fisheries that thay body
could play a valuable role in keeping under review the status of utilization of fishery
resources throughout the world, identifying areas where management action was needed, asse-~
ssing the effectiveness of regulatory bodies and promoting action where required. With this
in mind, the Conference recommended that the Committee on Fisheries review ites ability to
discharge all the responsibilities it was likely to be c¢alled upon to discherge, including
those that might arise from the forthcoming United Nations Conferences on the Human Environ-
ment and on the Law of the Sea. The Committee is echeduled to consider this maiter at 1ts

Seventh Session in Rome from 6 to 13 April 1972.
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