'SEASONAL TRAWLING BANS CAN BE VERY SUCCESSFUL
- 77 OVERFISHED AREAS: THE CYPRUS EFFECT

HEAV] LY.

1. Introduction

Totat *trawilng bans have proved to
be very effective In rebullding de-
‘pieted fisheries In temperate waters,
as shown by the remarkable recovery of
European stocks during the World Wars.
inh the iroplics the potential effects of
such bans have not been documented
cunt it recently. A ftotal ban In the
troples was implemented In Indonesia
after 1981 and the resuits are given by
Naamin (1984). They are consldered
. both positive and negative as confllcts
have decreased, Incomes of artisanal
» fishermen and slzes of shrimp have
increased, but total production of
shrimp decreszsed and the reconversion
of the trawling Industry raised prob-
lems which have not yet been entirely
solved. A proper assessment of the
biologlcal effects of +his ban has not
been possible to date.

Total trawling bans 1In littoral
areas have been adopted by most coun-
tries around the world, generally in
order to reduce gear conflliets between
artisanal and industrial flishermen.
These bans are usually poorly enforced
for various reasons and until recently
no assessment of thelr actual effects
on the resource has been made. Seager
(1981) showed fthat in the Phllipplines a
ban on traw! flshing, Implemented in
the coastal area In 1979, resulted In
an average incresse In blomass of 100%
In only one year.

Seasonal +trawling bans or closed
seasons are also among the most conven-
tional management measures. They are
More esaslly enforceable and, If imple-
mented at the appropriate time of the
Year, usually produce good results.

The purpose of +his paper Is to
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describe a very swvccessful experiment
of this ftype undertaken recently 1In
Cyprus, and the surprisingly gbod re-
sults draw attention +to the particuler
vsefulness of such a measure In very
heavily overfished areas.

2. The Overilishing Process

Many definitlons of overfishlng
have been glven since the theory of
fishing started to be elaborated but
preobably nothing reailtly new has been
sald since the review of the problem by
Beverton and Holt (1957, pages 389-
392). Overflshling is usually deflned
as an excess of fishing effort with
reference to particular criteria of a
bivlogical or economic nafuré. For
most blologists ovarflishing occurs when
tThe total catch decreases as effort
increases, the underlying coencept belng
the surplus productlion model. However,
as stressed by tThese two authors, the
selectivity of the fishermen wil} mos+t
ifkely decrease as fishing lncreases
and the average size of the flsh de-
creases leading to gross overfishing
when stocks are explolted with a size
at first capture which Is much too
small and wlth too much effort. The
underlying concept here 1s the eumetric
curve.

i+ is Interesting, although not
immedlately relevant tn thls paper, +to
note that thls behaviour of the flsher-
man, usually unnoticed because It
develops very slowly, is probably a
serious source of blas when very long
time serles covering very important
changes In filshing rate are used In
product ion model llng. In such & case
the observed data polnts describe a
traJectory of +t+he fishery across a
serles of production models correspond=-
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i+1ously changing age aft first cap-

.
H

e
7

+ure. For Inastance, such a sttuation
has existed for decades In The hake
fishery off the Moroccan Atriantic coast
is characteristic of =ali the fish-
arles on the demersal resources of the
Mediterransan shelf. The maln conse-
quence of this is that the phenomenon
s not easlly reversible and a reduc-
t+ion of effort alone will not bring the
fishery back to the early situation
suggested by followling backwards the
traJectory observed In its development.

it Is, however, necessary fo look
into the process of overfishing In more
practical terms, fn terms more
relavant fo the physlcal operatlions of
flshing, In order to reach a better
understanding of the unfortunately fre-
quent failure of traditional manage-
ment »

In the Mediterranean, as well as
ifd most tropical areas, the fish pro-
duction origlinates In +the ti+toratl
araas where fingerlings become benthlc

starting to migrate towards
water, growling In size and

decreasing In numerical abundance.
This weltl-known interaction between
growth and mortallty results In changes
in bloamass with depth. This, In turn,
results In changes of potentlal value

and
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and profitabtlii+ty of fishing with
depth, a pattern well known To the
fishermen and expioclted by them in the

most immedlately profitable way.

The Important polint Is that this
pattern ts affected by fishing. As
tishing mortallty Increases and biomass
decreasss the maximum weight of the
cohorts is attalned at a progressivetly
sarller age and shaltlover depth while
+he fish caught become progressively
smatler. In this situation, the short-
term economic aptimum of the fishermen
tends +o mave also slowly fowards shal-
lower depths and the trawlers wilt be
constrainad by economic forces to fish
ctoser and closer Inshore towards the
nursery area, from which the blologicatl
production and the revenues originate.
They witl, in The process, come In
contact with the Inshore small=-scale
fishery generating the sort of very
widespread competition and confllcts

g

with which the fishery adminlistrations
areg, unforfunately, very famiilare
In addit+lon to the concepts of
overfishling gliven earlier In This sec-
@%:on, one shoutd therefore remember
that In operational terms, overfishing
appears also as a sltuation where the
fishermen are economically constrained
+o catch very small fish very close
inshore. This has two important prac-
tical consesquences. First, it s vary
unilkely that In such a sttuation the
fishermen will cooperafe In The Imple=-
menting of regulatory measurss concern-=
ing mesh sizes or closed Tnshore areas
unless the economic "trap" In which
they find themselves Is broken, for
instance, by breaking the mechanism
+hat led to thelr present situation
(bullid-up of effort due To the non-
li{mited access fo fishing) by limifing
further entry lnto the fishery and
reducing effort tevels. Secondly, be-
cause of the flshing strategy imposed,
fishing concentrates on months
depth strata where small fish are more
abundant while trawl setectivity Is
reduced to the minlmum. As a result
the fishling morfality will most prob-
abty not be constant with age after
some theoreticat age at first capture,
but Instead will peak sharply on very
young flsh and then decrease wlth age.
Under these clircumstances the use of
simple assessment models assuming
parameters constant with age and with
time, for predicting the moast likely
effects of soma foreseen management
tikely to yield biassed

and

measure, Is
results.

The example of the success of the
recently Implemented management mea-
sures inCyprus ls glvan in this paper
In order to liiustrate the spectacular
af facts that siight changes In fishing
strategy, aimed at The protfection of
Juventtes, can have on tfotal productlion
of very heavity overfished stfockss A
more detalled descriptlion Is given In
BGarcia and Demetropolous (1984).

3. The Development of Overfishing
In Cyprus

overflshing has developed
rus slowly, but steadily, over the

In Cyp~-
las+
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three decades despite the fact that the
aumber of ftrawlers has been limited
since 1952. The trawl fleet, iimited
+0 10 boats, was aliowed 40 lncrease %o
12 boats In 19261 and then decressed
progressively to 8 unlits. The maln
development occurred in the Inshore
fishery for which no effort itml+ was
considereds This flshery, which ex~-
ploits essentially the same specles as
the trawl fishery (plus some speclfic
reef specles) has grown very rapldiy.
I+ provided 40%f of the total catch In
1961 and 74% In 1983. |+ must also be
noted that the fishing Intensity tn the
southern part of the Island fncreased
sharply after the dlisturbances In 1974,
because of the refugees. By 1982, +he
overfishing was apparent through the
very small slzes of the fish in +he
landings, the mass!lve kitlings of new
recrults by the trawl fishery in Octo-
ber~November, during the malan recruylt-
ment peritod, and through the endless
conflicts between inshore and offshore
fisheries In the coastal fishing
groundss The traw!l fishery was barely
profitable despite the high prices In
the market.

4. The Management Measuras

Aclosed season has been in force
for many years from June to September.
As 1s often the case In similar situa-
tions, +the admiInistration tends fo put
a seasonal ban on fishlng during the

period when the catch rates are so low

That flshing Is In any case unprofit-
able. Some blological Justification
for this can usually be found beceause
the period when The newly recrulted
ctohorts are close +o extinction and
- fishing is no ionger profitable corres-
ponds to the spavwning season, and +he
protectlon of spawners becomes the
argument JustTifylng the ¢closurse. As
Plshing effort continues to grow and
the "economlc fishing season” becames
shorter and shorter, +he closed season
tends to be extended backwards. This
sort of closed season is not a positive
Measure as I+ Is an effect of the over-
flshing and cannot sclve the probiem.
As the problem was ralsed agsin,
the Fisherles Department refused To
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follow the trawlers' request to closes
fishing in May and instead proposed %o
¢ltose fishing durlng +he recrultment
perlod In October. Thils was flnaltly
Implemenied with the full support of
the Inshore flshermen, from October
1982 onwards and the resuit+s are shown
in the fellowing section.

5+ The Results

Preliminary analysis of length
frequency distributlons col lected be-
fore the introduction of this new mea-
sure showed that age at full recruj+-
ment was around six months. The prace
tical effect of the measure was there-
fore to delay fishing by one month.
Some simpie yield per recruit calcu-
!ations showed (2 posteriorl) that only
very mlnor resul+s could be expected
under the usual assumptions of knife~
edge racruitment and cons+tant age-
spectflic mortallty.

The effective results, howevet,
were far greater than expected and ars
briefly summarized here (for more
detalls the reader Is referred o Gar=-
cia and Demetropolous, 1984, An
analysis of the available +Ime serles
of catch and effort (expressed on a per
unit aree, In order to be able to com-
bire data referring +o two differant
overall {lshing areas available +o
flshing before and after the disturb-
ances) In a productlon model, showed
very clearly that +the 1983 and 1984
data polints were totally outlylng (Flg
2). The much hlgher abundance now
avallable for effort levels similar o
the ones appllied in the past Indicate
That:

(a) the new management has ralsed +he
productivity (catch rates Increased
by about 80%);

(b) +the old produetion model, rather
well-behaved until 1982, is novw
totally inappropriate (+he new
catch rates do not flt anymore wi+th
the cpue/effort relationshlp estab-
llshed for 1967-1982).

In order to develop a mode! cor=-
responding to the new sltuatlon, =
Composite Product lon Model was efabo-
rated (see Caddy and Garcla, 1282, and
Garcia, 1984 for detalls). Thisg model,
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fallowing an idea of Munro (1977} uses
sPace—s%ruc?ureé catch and effort data
instead of a TIme series and Is partic-
starly convenient here. Data corres-
ponding to heavily fished and Iightly
fished zones, with and without trawli-
ing, before and affter the extenslon of
the closed secason, vwere used (see Flgs.

3 and 4). These flgures show clearly

that:

{a) before, as vwell as afier, The new
management regime the catch rates
were higher (+25% to +30%) In the
untravwled areas, exploited only by
the Inshore fishery with a higher
age at first capture and using
tradli+ional set gears;

(b) +hat the new management reglime has
greatly Increased the catch rates
obtained at a given level of affort
{(from 40% at low fishing Intensity
+o 70% at high flshing Intenslityl.

The usual production models by
zone have then been elaborated from the
cpue/effort relationships given In
Figs. 3 and 4 and taking into account
the areas of the varfous fishling zones
{only the ones corresponding to the new
situation are given in Fig 5)}. The new
management measure appears to have
tncreased the maximum sustainable yield
by about 100% in all areas, from 2.9 fo
5.8 mt/sg. mliile In heavily trawied
areas and from 3.8 to 7.5 mt/sq. mife
In untrawied or rarely trawled ones.

Economic effects were also signif-
fcant both In the catching and market-
ing sectors: significant Increases of
incomes, capltal “stuffing" in tThe form
of acqulsitlon of new electronic equip-
ment, creation of an important econonic
rent, multlplication of marketing out-
iets. An undesirable conseguence was
t+he !lnerease of pressure to enter the
fishery, a problem which the Flisheries
Department has now to deal with, 1f the
dissipatlion of the benefits generated
Is to be avolded.

I+ Is Important also to know That
the measure seems +o have broken, at
least temporarily, the fatal trend
teading the trawlers Inte lInshore
waters. Because an economically usable
biomass exists now In deeper waters the
fishing activitles have alsco moved
offshore for the first time and without
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constralnt. As & matier of fact The
fishermen have even recently agresed
betwesn themsslives to camply with the
requtatfon on This matter.

6. Dlscussion

The example given in thls paper
clearly Itilustrates a few Important
polnts related to the problem of
managing very heavily overflished
stocks:

(a) in stocks heavily everfished both
in terms of excessive effort and a
much-too-small size at first cap-
ture ("cacometric overfishieng,
according tao Beverbton and Holt,
1957), a seasonal ban en trawling
during the peak recruitment periad
can have spectacularly positive
effects in both biological and
economic terms ("Cyprus effect™);

(b) these effects are more spec?acﬁfar
and more easily obtalnable Than
through mesh slze regulations,
which In very overflished flsherlies
are not readily adhered to by fish-
ermen for the reasons mentioned in
Section 2;

{(c) the problem of low profitability of
fishing due to excesslve flshlng
aftort cannot be solved by mesh
slze regulations alons. An appro-
priate seasonat ban at the right
t+ime of the year caan greatiy im-
prove the economic situation tem-
porarily, but a stable solution
wilt only be found by Illmiting
flshing effort to the appropriate
level;

(d) +the usefulness of a minimum know-
ledge of blological information {on
sizes caught by type of fishing and
by season, on species compositlon
of landlngs, importance and sea-
sonatity of discards), of space
distribution of fishing effort and
of potential effects of management
measures;

{e) the extreme usefulness of an Inti-
mate knowledge of the way the
fishery and the flishermen operafe.
This knowledge has allowed the
Fisheries Department to act effic-
tently despite the very limited
data and manpower avallable for
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Fig. 1. Map of Cyprus showing the four fishing zones considered in tha
analysis. Fig, 2, Relationship between fishing intensity {in trawlers’ units},
catch rates and catch per unit area {“Productivity”’}. The points for 1983
and 1984 are not used for fitting and show the change in productivity
resuiting from the new management measures. Fig, 3. Relationship ba-
tween cateh rates and fishing intensity in areas heavily trawled and lightly
trawled, before the extension of the closed season {A; and Bj, averzge
1977-1981) and after (A, and B, average 1983-1884). Fig. 4. Evolution
of the productivity {catch per square mile} with fishing intansity before
the extension of the closed season {A; and B,;) and after (A, and Ba).
Fig. 5. Production models for the various fishing areas as derived from
Fig, 10. The present position of the fishery on the curve is indicated by
a number referring to the areas given in the map.
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pretiminary analysise

i+ remains to be seen whether the
results could be applled to ofhar fTrop-
ical or sub=-tfropical areas of the
world. The probablitity Is, of course,
very high that the same blologlcal
results will be obtalned when starting
from similar sltuations, opening oppor-
tunitlies for trying elsewhéreo How-
ever, because of tThe immedlate and
long-term economic effects observed in
Cyprus 11 1is advisable to try on 2
small scale, through pitot projects,
before generallzing such management to
+he whole coastline. One can wonder
what +he economic effects would be {on
+he market, for tastance) of such
maasures 1f equally successfully fmple-
mented In +the whole of ftThe {+allan
coastal resources, one of the mos t
overfished In the Medlterranean, but
one still producling many hundred
thousand fons of fish.
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+his reporty only a brief description of
the method is given. (see also Pauly,
this issue).

The sampled flish population s
assumed to be stable, with constant
anpval recruliment, von Bertalanffy
growth, and contlinuous mortatity cccur-
ring at a uniform, instantaneous rate.
A random sample of n fish are measurad,
m of these longer than a particular
knlfe-edge selection length. The
measurements are retalned for anatyslis,

A new, simple method has besn
found to estimate the asymptotic length
(Loy ) and the ratlio of the coefficlents
of mortality and growth (Z/K) using
onty length-frequency data from a fish
catches Theoretlcal details of the
method are glven In a paper by JsA.
Wetherallt, J«ls Polovina, and Sa
Ralston, to appear In The forthcoming
ICLARM proceedings of the 1985 Sicliy
conference on length-based stock
assessment (See Flshbyte 3(1), March

198B5). A practlcal user's guilde to and data on flsh shorter +han tThe
+he new procedure, with computational selectlon length are neglected. In
atgorithms and Turbo Pascal code, will practice the assump¥ions on recrulf-
be avallable soon from the author. tn ment, growth, mortallty and slze
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