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ABSIRACT
The state of the pelagic Ffishery vasources 1% examined
using catches and fishing effort of the purse seiners for 1964%-1 82,
treatsd by ths sxponential surplus-yield model (Fox, 1870), in order
to asssess the state of the pelagic fishery resources, optimize
Fishing effort and maximum sustained yield.

INTRODUCTICON

Fishery mathematical models, used for a rational management
of fishery resources, are orisnted towards (a3} modelling in the
ligth of recruitment, growth and natural mortality (e.g. Beverton
and Holt, 18573, and (b) modelling bassd on catch and fishing effort
data (Schaefer, 1385%; Fox, 1870). The latter are particularly
advantagecus when data on population variables are lacking (Fox,
1870>. In the present work, the fishing effort and the catches of
the pelagic (purse-seina) fishery for 1864-1882, accounting for
47% of the total catch in Greek waters, are used for the assessment
of the pelagic resources and the optimization of fishing effort and
maximum sustained yield in Greek waters, applying the exponential
surplus-yisld model proposed by Fox (1370).

MATERIAL AND METHODS
Gresk catches of the pelagic (purse-seine) fishery as well
as the total number and HP of purse-seinsers have been recorded on a

monthly basis through the local custom authorities for 186%-1882
(National Statistical Service of Gresce, 13968-1385). an the
assumption that enviromental Factors other than Ffishing do not

influence marine populations, the catch per unit of fishing effort
U, Fishing effort F and equil_ibrium yisld are used. in the linear
surplus-yisld model (Schaefsr, 18543, assuming logistic growth, and
in the sexponential surplus-yisld model (Fox, 1870y, assuming
Gompertz exponential growth. Since the cosfficient of determination
was found to be higher in tha case of an exponsntial (r2« 0.B6) than
linear (r2= 0.77) relationship, Fox’s (1870) model was applied.
The following rslaticnshigs wera used:
U=Uge™b 1)
Ye=Flge @3
U= catch per unit of Fishing effort
Up= catch/effort proportional to maximum population size
b~ functional regression cosfficient
F= fishing effort
Ye= equil _ibrium yiseld
and according which:

whera:

Fopt=b""(3)
Uopt=lge™1 (1)
and Ymax=Ugb 8 1(5)
Bresk pelagic catch/effort, in other words abundancs, is
kg /HP, whereas time period in concern is the “year”.

given as

RESULTS AND DISCUSSION

Two assumptions are inhersnt in the model: 13 the mean
population size P is a Function of F, and 2) Ye is a function of P
and F, both of which are not always fully met inasmuch as climatic
conditions influence P. Both, however, may be treated as the edgs
deviations from the mean conditions predicted by the model (Fox,
1870). The value of the coefficient of determination (r? =0.86)
satisfied the First assumption. The -eguaticn that describes the

catch/sffort as a function of Fishing effort F is:

U=1165, 21g-00000127F
the optimum effort Fopt=78,E387 HP,

TABLE 1
Annual pelagic catches, HP of

the optimum catch per C(optimum) the purse-seiners, and catch
effort Uopt=430 kgr/HP, and the per effort, in Breek waters,
maximum sustained yield Ymax= 18964-1982.

33,930 tons . Ths equil ibrium

yield curve and the relationship Year Catch Catch/HP HP

among catch/effort and effort are  —————r=——--————-———————mo——oo—

shown in Figures 1 and 2 from where 1964 28,843 1,174 20,316

it becomes clear that the pelsgic 1865 22,072 1,034 21,353

1866 21,397 884 24,21e

1867 22,757 810 28,088

1368 23,341 706 33,075

g 1968 25,744 758 33,865

- 1870 21,501 570 37,750

8 1871 22,781 S81 338,165

(=] 1872 28,722 725 38,8637

,‘; 1873 32,547 867 48,795

3 1974 27,087 CEE] 54, 252

= 1875 23,678 4386 53,848

1876 35,044 S1% 68,148

1877 33,017 455 72,511

1378 32,8672 426 76,652

effort 1000 :HP 1878 34,343 440 77,977

1880 34,858 432 80,773

Fig.1. Exponential equillibrium 1881 34,277 333 87,212

yield curve for pelagic fishery in 1882 38,331 437 80,080

Greek waters, 1864-1982. = =  —-—mmmmmmmmm———mem—e e
fishery resources are apparently
very well describsd by the

exponential surplus-yisld model of
Fox (1870)>., In general, thesrs is
an indication of overfishing.
Fishing effort and catch/effort in
1980-1882 exceeded Fopt and Uaopt
which were reached in 1873 (Table
1, Fig.1l and 2. The mean 1878-1881
yield is around the Ymax, while it

O 20 4 60 4do 1o
effort 1000 HP

slightly exceeded Ymax in 1882 Fig.2. relationship among
(Table 1), Fishing sffort must be F and U in Greek uwaters,
kept at that level, mainly by not 1964-1882.

issuing new licences.

REFERENCES
Beverton, R. J. H., and S. J. Holt, 1357, Eish. Inv.
18: 533 pp.
Fox, W. W., 1870. Irans. émer. Fish. Spc. , 1: pp B0-8B8.
Granic, B. gt al , 18SB0. Acts Adriat. , 21(2): pp 227-236.
National Statistical Service of Greece, 1868-1388S. Section G, 15
issues.
Schaefer, M. B., 1854%.
pp 27-56.

Lognd. Ser, &

Bull., Inter-Amer. Trop. Tuna Comm. , 1(2):

24]

V-Vio
ON THE ANCHOVY AND PILCHARD FISHERY IN GREEK WATERS, 1964-1982
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ABSTRACT
The anchovy and pilchard yield 1in Gresk uaters 1s reviewed
for 1954-1982. The mean annual anchovy and pilchard landings number
7,820 tns and 11,330 tns,respectively, acounting for 61% of the
mean annual total yisld of the Greek pelagic fishery, which changed
from a Fishery dominated by pilchard, in the late 139860's, to ocne

mainly dominated by anchovy 4in the late 1870’'s -early 1980°s.
Possibhle factors responsible for such a shift are discussed.
INTRODUCTION
The European pilchard ( Sardina pilchardus ) and anchovy

C En ncrasi us ) fFisheries ranked Sth and 13th in the
1883 world fFishery production, with a msan (1980-1883) annual catch
of 926,500 tns and 712,500 tns, respectively (FAQO, 18843. The
NMediterranean (including ths Black Sea) mean (1880-1883) annual
catch of anchovy and pilchard accounted for 87.5% (623,400 tns) and
24.2% (224,000 tns) of the world anchovy and pilchard yield, and
comprised 47.6% of the mean total annual Mediterranean fishery
catch (=1,772,500 tns) (FAO, 1884). Switches in ths dominance of
catch bstween pilchard and anchovy has besen reported Ffrom various
arsas in the Mediterranean Sea and in other marine regions (e.g.
GFCM, 1882). Indications are that this holds for the Greek waters
also. In the present work, the fisheries of anchovy and pilchard in
Greek waters is rsviewed for the 1864-1382 period.
MATERIAL AND METHODS
Greek catches of anchovy and pilchard have

been recorded

on a monthly basis through the local custom authorities since 13964
{(National Statistical Service of Greecs, 13968-1385). All mean
values are refered to the 1864-1382 period.
E. IS AND CUSSION

The mean annual anchovy and pilchard landings are 7,820
tns and 11,380 tns,respectively, and represent 12.9% and 18.8% of
the mean total annual Gresk fishery landings accordingly (=80,700
tns). Ninety six percent of the mean annual anchovy catches and

B87.6% of ths pilchard catches is attributed to the purse seins
fishery, accounting for 61% of the mean annual total yield of the
purss seins fishery. Greesk catches of anchovy and pilchard
represent a small portion of the total mean annual catches of these
fishes in ths Mediterranean Ssa (including the Black Seal) (2% and
S% accordingly).

The landings of pilchards decreased from 13,000 in 1884 to
8,800 tns in 1870, then increased "to 13,200 tns in 1973 and
declined again slightly to stable lsvels (12,000 tns) for 1975-1482
(Fig. 1), mainly because fishermen do not pursue pilchard
intensively since ths late 1870's due to low markst demand. Anchovy
landings, on the other hand, rose from 5,500 tns in 1864 to 8,500
tns in 1872, then declined to 5,600 tns in 1875 and rapidly
increased to 14,200 tns by 1882 (Fig. 1). The antiphase fFor the two
curves is svident, sspecially for the 1964-1875 period.

The anchovy/pilchard catch ratic, which essentially is
independent of fishing effort, increased from 0.42 in 1964 to 0.88
in 1971, declined to 0.45 by 1875 and sharply rose to 1.15 by 1982
(Fig. 1). Hence cyclic variations in the relative abundance of
these spscies are ocbsarved, and anchovy, repressnting c2é% of the
purse seine catches in 186% and
34% in 13882, partially replaced
pilchard, represesnting 48% of
the purse seine fishery in 186%
and 25% in 1982, becoming the
dominant species of the Gresk
pelagic fishery in recent days
(Stergiou, unpublished datad.
Furthermore, the annual
parcsentages of anchovy and
pilchard in the Gresk purse
seine fishery for ths 1364-1982
periocd are highly significant ,
negatively correlated with sach
othar (r=-0.53, p<0.01>
(Stergiou, unpublished data), 1.2+
whereas the same has been found AlP
for the Pagasitikos Gulf, Greecs
(Stergiou, wnpublished datal, Q
which clearly show a tendency of :
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shifts in dominance of catch
betwsen pilchard and anchovy.

The replacemant of
pilchard catches by anchovy
catches has been also documented
for other areas of the world, as
for esxample on the Mediterranesan
coast of Marocco (Turner and
Bencherifi, 18B3), at Castellon,
Spain, (Larraneta, 1981), in the
Spanish Alboran and in the
region of Algiers (GFCnh, 1883), in the Adriatic sSea
(Alegria-Hernandez, 1883) and off Cal_ifornia (Soutar and lsaacs,
1874). Moreover, these changes have been attributed to either
overexploitation or climatic changes.

The analysis of the Greek pilchard purse-seine
unit effort for 1864-13982 showed that pilchard catches were well
beyond the optimum catch per effort in 1975-1882, indicative of
overfishing (Stergiowu, unpublished datal). In this case a crash of
the pilchard fishery is to be expected in the near Ffuture. The
fact, howsver, that the decline of the pilchard population and the
increase in anchovy abundance that took place in 1364/13865 at
Castellon, Spain, (Larraneta, 1881) went along with a decrease in
pilchard catches and a rise of anchovy catches in Greek waters in
1964/1965 (Fig. 1) may raveal that large-scale phenomena, namely
climatic changes, are responsible for thess widespread shifts in
abundance.,
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Fig.1. #Anchovy and p1lchara
catchss, and catch ratio (A/P)
in Gresk waters, 1364-1382.
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