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Abstract '
The major problem in fisheries today is that the catching capacity of fleets is well in
excess of the optimum capacity required to harvest the available resources. There are
- several ways to create a better future. Such a future would imply healthy fish stocks, a
resource adapted fishing effort, sound economic investments, ample employment
opportunities, healthy and safe working conditions, good market and trade conditions,
and last but not least valuable and desired products for consumers. In order to reach these
targets the following combined strategies can be applied. First of all there is a need for
restriction and adaption of fishing effort to present resources, which often means that the
present effort will have to be decreased and stabilized at a lower level. The second
‘strategy is to increase the efficiency to catch the target species and size. This calls foran
improvement of the selectivity of fishing gears, thus leaving non-target spccxes and -
sizes to contribute more to the bio-mass and recruitment of fish stocks. The third way is
to increase fish production by hatchery or to increase the bio-mass by catching alive and
letting grow further, thus creating more value out of the same resource. Introduction of
square mesh is only a part of the problem and should not be over-estimated in its
effects, but it does not seem to deteriorate the situation for most fisheries. Various ways
to improve the size and species selectivity of fishing gears are mentioned with related
problems concerning implementation. Existing technical measures with the aim to
contribute to stock conservation are reviewed with problems of definition and legal
aspects. Criteria for effective legislation are reviewed. Socio-economic aspects are
mentioned like the attitude of the industry toward this problem and the specific structure
of the fishing industry, being competitive in nature and harvcstmg a common-property
open-access resource. Attitudes can be changed by education and instruction, change of
actual behaviour needs clear incentives, mostly of economic nature. The role of
scientific advice is described and the importance of credibility of stock assessments wnh
current efforts to increase the accuracy of such estimates.
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1. INTRODUCTION.

It is generally accepted that the major problem in fisherics today i is that the catchmg
capaclty of fleets is well in excess of the optlmum capaclty requrred to
harvest the available resources [8] We should realise however, that others wrthm
the fisheries may have quite a different opinion. Fisheérmen usually tend to 1gnore the
long term problems and focus on the short term. It i is essential that thrs problem is
'recogmsed by all players in the game. Not only scientists or ﬁshery managers, but most
of all the fishermen themselves.

Once the problem has been defined and acknowledged one can start to concentrate on
ﬁndmg possrble solutions. Partial solutions do not solve thé problem Hope for solvmg ‘
can only be put into analysis of all its aspects and not by focusmg on small parts and
trying to solve these. .

This paper has been written to contribute to dlscussrons on the appllcatron of more
selective fishing gears and to relate these topicsto a Wider view on the problem

2.  ANALYSIS OF THE PRESENT SITUATION

In many fisheries overcapacxty exrsts in terms of fishmg effort in relauon to available
resource stocks whxch can be subdmded 1n numbers of ﬁshmg vessels, drmensrons of
situation may vary from place to place and have seasonal variance. Also it may be true for
some target specres but not for others In many cases thé problem of mixed I‘isherles
exists where minimum landmg sizes of different specres require that a compromlse in
mesh size is taken. Technology progresses and with it our ability to catch miore fish per
unit of effort. The ever changm g economxc circumstances keep forcmg enterpreneurs to

aim for efﬁcrency in order to miainitain their business. Mostly this is translated in terms of . ..

growth in scale of operation and catch per unit effort. Bigger boats are built in many
countries and the same applies to gear sizes. Sometimes thé total number of vessels and
the total number of people 1nvolved in the operation dummshes as in theé Dutch midwater _
- trawling branch. In other cases the numbers are allowed to rise too and the pressure on
fish stocks increases steadxly with thé result of overﬁshmg In many countriés restrictions
have been set on vessel size or amount of horsepower installed. Economic set backs for
example induced by a raise in 011 prlces have slowed down the growth at partxcular
moments. After the initial shock the development has continued with greater emphasis on
cost reduction. In somé fisheries the result has only been that the unit size mcreased and
the number of units and personniel decreased, but not the total fishing effort. In others the
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result has been a steady increase in fishing effort leading to a structural excess. The
economic incentive of keeping business proﬁtable will of ¢ course always exist. In many

' fisheries a large amount of unreported by—catch is discarded at sea, whrch is regarded as

loss of valuable protein and bad practice. Would thls not have been the case then these
fish would create more bio-mass and value by growth and contribute more to the
recruitment of the stock. It can also be mterpretated as an economic loss. It is
generally believed that the present situation is non- -sustainable in the far
future and some workers forecast a disastérous outcome for the fisheries with ever

'contmumg stock deplern when policies remain unchanged.

3.  FUTURE PROSPECTS.
Of course 1o one agrees that this should happen i in the long run and there is great concern
not only among fisheries blologrsts Similar trends can be seen in other industries. In fact
environmental awareness has grown rapidly over the last decade leading to new pohtrcal
choices. In this respect the fisheries may serve as a very good exampié to other
industries of how to ensure a sustainable development, if we succeed. More than in most
other 1ndustnes ﬁshery depends ona sound approach to the limits set be the €co-system.

Targets set for the future may involve:

+  Healthy fish stocks of ample size that reproduce themselves.
«  Aresource adapted fishing effort. :

»  Sound economic investments,

+  Ample employment opportunities.

¢ Healthy and safe working conditions.

«  Good market and trade conditions. -

. Valuable and wanted products for consumers.

The problem we face today is how we can get from the present situation described above
to the future we would like to create. We can at least hope to identify which type of action
is leading to this kind of future and which type of action will definitely not contribute in
this direction. Being scientists, we are in the position to state views independent of direct
economic links. In the mdustry this luxury does not exist. In addition we claim or hope to
have more knowledge of the various interactions and some more fundamental insights.



4.  STRATEGIES FOR THE FUTURE.
Let us try to 1dent1fy what is needed to réach the goals mentioned before. The major

- emphasxs should be put on restriction and adaptlon of fishmg effort to present

resources. In most cases this means that the present effort will have to be decreased and

" stabilized at a lower level. In fact many actions are already taken along this line. In the

future the resources may grow and ﬁshmg effort restrictions may be loosened Fleet
reducuons have been sumulated at many ttmes in the Dutch ﬁshery sze restnctmns of
of installed engme power and size of a fishmg vessel in terms of hold volume were
tremendous. Vessel desxgners could find ways to crrcumvent the ‘esprit de loi' with
associated problems of sea- keeping performance and safety Moreover some boats were

: de51gncd with hlgh engme powers with thé motive that the engmes were derated when

ﬁshmg took place within the twelve mile limit and more power is needed for ﬁshmg
outside this limit. Needless to say this will provxde temptations to cheat the rules. For this

reason more emphasis has been put on restriction of effort through allowed time at sea - -

lately. ThlS measure is far less comphcated and easier to control. Many technical

_ measures mentioned in Chapter 5 are related to this strategy.

An additional strategy would be to increase the efﬁcxency to catch the target_
species and size or in other words to avoid catchmg what 1 we do not want. This calls
for an lmprovement of the selectmty of fishmg gears, based on the premlses that

' Juvemle fish and non- target specxes that escape have good chances of survival. Recent

research done on survxvablhty gives evidence to support this. [9] In Chapter 6 this
stratégy will be explained in more detail as it concerns ﬁshery science and technology to a

great extent.

A third approach would also contnbute ina posmve way. This is to increase the bio-mass
by dlrected acnon, to the extent that we are able to. We can hatch fish or let them
grow and gam more we:ght and value. Aquaculture has growmg 1mportance,
especxally in Scandinavia. A recent initiative in Norway is 10 catch fish and store then
alive in the ﬁshmg vessel after which they are transferred to fish pcns where they are fed
to grow further and reach augmented value. Artlﬁcml shelter can be created and _
enable fish to live where they could not before. It is known that fish are abundant among
wrecks. It should be bom in mind that when we shift off from the natural énvironment
there are undoubtfully also pcnalues to pay. Mono-cultures aré more vulnerable and fish
hatched artxfic:ally that escape into the envxronment may affect natural stocks by inter-

: breedmg This approach will riot be dealt With in this paper in more detail.



5. LEGAL ASPECTS. | |
The conservation of resources is one of the objectives of the Common Fisheries Policy of
the European Community, that came in action on 25 January 1983. This policy may serve

‘as an example of measures already taken to stimulate a sustainable development. It is

based on two corner stones. The annual fixation of so-called Total Allowable
Catches (TACs) for all the major fish stocks in community waters and on Technical
Measures. The latter category basically aims at minimizing the capture of juvenile fish.

“The Dutch beam trawl fishery for cxample’ is subject to a vast set of rules, restricting:

» Engine power

» Daysatsea

+ Codend mesh size
"+ Minimum landing size for various species
- Individual or group quotas

» By-catch

* Gearsize )

+ Fishing area and season (boxes) .

In addition an incentive has been created tb_ decrease the fleet size by premiums to stop
fishing based on vessel power. A system of licences has been created to limit access to
the fishery. Logbooks containing information on catch size and composition with
reference to position of the fishing grounds are also required by many authorities. |

In spite of all these measures it is recognised that the enforcement of

“these technical measures is extremely difficult and effort control is very

hard to achieve, although the growth in effort has indeed slacked off. Brugge [8]
explains very clearly that these legal aspects should not be under-estimated and
effective legislation must be: ‘

: » Clear and unambiguous.
« Controllable.
» Enforceable and stand up in Court of Law.

A legally watertight definition of fishing gear and its con{pdnents is necessary and at
the same time extremely difficult. Almost any rule can be circumvented by the industry,

and one can argue whether solutions should be sought along this line at all. Proper

control would require an insbector on every boat at all times. Apart from the costs there is

7



an ethical point to this. We do riot want to create a police state. There should be room for
innovation and personal freedom. A contrary approach to settmg rules is to educate and
" to create mcentlve Incentive can result if the person in question sees benefits, elther in
~ terms of economic gain or in terms of 1mproved workmg conditions. This is not
1mpossrble as can be 1llustrated by the vrews of ﬁshermen volunteermg to use more

square mesh nettmg in trawls, St. John's Newfoundland 25 November 1988.

6. IMPROVING SELECTIVITY OF FISHING GEARS.
6.1  Technical solutions.
An tmprovement of the selectlvrty of ﬁshmg gears is the second way to contrlbute
to our objectrve It cannot be seen at the solutron to the problem It should not be
square mesh i in trawls and positive results in the release of young roundﬁsh has been
reported to a great extent by many workérs [7]. It has also been recogmsed lately, that not
only the codend mesh size determines the selectivity properues ofa gear Other net desrgn
features such as the width and length of the codend also play a role [1; 2] The critérion
is the 0penmg angle of méshes and many ways exist to increase these angles overanetor
to decrease the angles dehberately for that matter. For instance codend attachments
can be used for this purpose and ofﬁcrally defended to serve other functions such as
improving strength or endurance. For this reason restrrctmg rules are set for such
attachments. Some workers state that the objectlves met with the use of square mesh can
also easily be achieved by an incredse in thé minimum diamond mesh size. This will of
course be a much more simple solution both from a legal pomt of view as from a costs
point of view. However we unfortunately have to acknowledge the fact that minimum
~ mesh size regulations are often violatéd. The solution will only exist on paper. Brugge
[8] states very clearly that there i is no reason to believe that the mdustry will respect
square mesh leglslatlon, any bétter than the present minimum mesh s1ze regulatrons
Other possible solutions are suggested such as shortened rlblmes in codends all
subject to the same consxderaUOns But the concept of selective nets is worth stnvmg for.
Good results are found in the shrlmp and Nephrops ﬁshery Separator panels,
grates, extra funnel contructions and other dévices have been tried out
successfully Enforcement by law i is however extremenly drfﬁcult but some cxamples of
successful lmplementauon exist for instance in the Norwegran fisherxes [4; 5]. Here a
clear incentive was created. The fisherimen were allowed to fish in certain closed areas

with the separator panel provrdmg the number of juvenile roundfish did not exceed a
certain percentage of the catch of shrimp.



6.2 Technical problems. .

Oof course there are addmonal problems associated with these soluttons Material
problems have been mentioned in the case of square mesh. The strength of codends will
be different when hangmg meshes on the square and shppage of knots can occur due
to the different load ¢ on mesh bars. These can be overcome by using top panels of square
mesh only and leavmg the bottom panel of the codend diamond shaped by 1ntroduc1ng
longltudmal strenghtemng ropes, by applymg braided knotléss netung Repalr of
knotless netting and lack of avallablllty are reported as cumbersome. It has been
suggested by one manufacturer to introduce panels that can be zrppered mto the trawl to
énable easy Tepair. The avzulabxhty will increase when the market requiréments would
increase. In a panel d1scuss1on at the workshop on the apphcatlon and select1v1ty of
square mesh nettmg in trawls in 1988 it was stated by the Icelandic manufacturer
Hamp1djan that all practlcal problems concernmg the use of square mesh

.......

have been expenenced with knotless Japanese netting in usage, strength and 1 repalr Some

_ sal‘ety problems were mentloned Codends made of square mesh tend to roll easier on

deck due to their cylmdncal shape This problem can be solved by forcing a non-circular
cross-section of the codend. Apart from the technical problems méntioned in this Chapter
there are severe problems concemmg legal enforcement that are already mentiond in

_ Chapter 4.2. Socio:economic aspects also play an 1mportant role. This will be

explamed in the next Chapter.

6: 3  Socio-economic aspects. :

Fishermen's attttudes toward the idea of stock conservatlon are at least cntlcal although

~ many support the 1dea verbally The result of stock assessments are often questioned and

in many occasions it is stated that there is more fish in the sea than blOlongtS can count. .
Sometimes real concein is expressed and oftén fisheries managers are blamed for settmg
rules that can not be obeyed without threathemng busmess In general ﬁshermen do not
form a coherent group but tend to act as individuals seekmg therr own interest. The
structure of the frshmg mdustry with many competmve enterpreneurs
harvestmg an open-accessable common-property resource is not |deal for
conservation orientated practlces Mathematical models show that in such a fishery
depletlon of fish stocks and overexpansron of the 1ndustry follow, resultmg ina decrease
in social welfare [3] Interestmg are Dr. Clark's views on the method of dlscountmg of
future returns. This method places lower value on future returns depending on the
discount rate or rate of interest and the time span between the expected return and the

present. This concept is called time value of money and fundamental to economic |
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~ investment apprarsal methods [6, 11] ngh interest rates are recogmsed to have senous

antlconservatlomst 1mphcatrons, especnally for slowly growing renewable resource
stocks. In other words the future is sold out for short term gain. We cannot hope to
change the economic system at short notice, but it may help to be aware of this
méchanism. Economic appralsal of the mtroductlon of square mesh panels i 1n trawls has
only been rather speculatlve up to now. Costs and benefits are mentioned in [10] Cost
factors are the costs of replacmg exlstmg codends and extra maintenance costs, that may
result from knot shppage, and of course the loss of more small ﬁsh that have a market
some gam in value of the catch due to less debris and Benthos bemg caught at the same
time, and in the long run added bio-mass and recrultrnent resultmg in larger quotas and
more ﬁshmg time allowed Tt is empha51ed in [10] that the long run benefits will in
general not have much wei ght in the dCClSlOIl of ﬁshermen

Attltudes can be changed by growmg awareness, whrch can follow from education and
instruction. It is even better to create a clear incentive to change behaviour-.
Most effective will be an economic incentive. Positive rewards for using more -
selective gears help, heavy financial penaltxes for c1rcumvent1ng rules may prevent
malpractrce To my view the posmve rewards work better, but they cost money. One can .
think of bonus rewards or increased fishmg time when using moré selective
gears. A problem of course is that the rules should not allow cheating or make ﬁshmg ;
very unproﬁtable Shared ownership and responsmlllty may change competmvc.
behaviour. In many fisheries licences are used and are traded. In the Netherlands the
introduction of licences based on engme power has led to a short boorn in orders for new
vessels. The procedure of 1mplementauon should not be dlsregarded It may help to ease -
of the pressure put on fisherman by fmancers but 1nterest rates and contracts aré mostly
very strict and 1nflex1b1e Loan relaxation schemes in seasons with bad ﬁshery may
temper the i incentive to increase effort in spite of the condition of the stock

We should be aware of the fact that many practices exist becausé the by-cat'ch is not really

unwanted and because a market exists for these fish and they are caught with profit,

Undérsized fish are sold in many places asa dehcacy The market or éven the consumers
should be made aware of the choices made by such practice. The penalty for domg so is
loss of proﬁt in the long tun, higher fish prices and social costs, but who cares? What we
see as a problem may not be seen so by others in this business. Views will generally

divert depending on the personal 1nterest of the 1nd1vrdual in question. We cari not hope

. to solve a problem to whom that do not recognrse itasa problem In addition many

people acknowledge a problem in general terms but do not change their behaviour to
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contribute to a solution. Such action may not be in their short term interest. Many
fishermen are 'trapped’ in the socio-economic system of opeii-access fishery and
competition. We advertise the system of the free market and competition. Economies
based on a socialist system are'_r)ecognis'ed toda& as less;productive and less efficient. If N
incentive can not be created, legal 'en'forcement with coritrol and penalties is the
only way it can be done, but we have alréady seen that this implies tremendous
difficulties and very high posts. In many cases the industry has called upon authorities to
set clear rules with no room for cheating. It is also true that fishermen that were willing to
- obey the rules set by the government were faced later with heavy competmon by those
. that circumvented these rules and forced to close down their business.

7.  THE ROLE OF BIOLOGICAL ADVICE.

Attitudes are dependent on the value of the advice given by fisheries scientists. If the

fishing industry believes that stocks are flourishing and catch rates are good at the time, it

"is very hard to believe doomsday messages by biologists. Local clustering’ of fish
resulting in high catch rates can easily distort the view. On the other hand, there is room
for improvement of stock assessment techniques. Many initiatiyés are taken. Fish larvae
surveys can be improved by standardisation of sampling.techniques, acoustic
methods of assessment are currently improved and trawl surveys are under question

“and suggestions given to improve these. Sampling gears are sta.ndardised to some degree
and environmental factors influencing the result under investigation. The performance of
nets can be monitored using acoustic linked sensors and fish behaviour can be observed .
using direct observation techniques. It is vital for the credibility of the scientific advice
to improve the accuracy of the abundance estimates as far as possible. The last remark
may serve as a justification for the existence of the working groups of the ICES Fish -
Capture Committee. ' '
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