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INTRODUCTION

The hake (Merluccius merluccius L.) ranke among the most important
commercially species in Greek Seas, amounting to some 1200 tonnes annu-
ally. The biology and the feeding habits of the species have been stu-
died intensivelly for the last years (Caragitsou & Tsimenidis, 1977;
:rlsinen:.g.;g etPal,, 1978; Tsimenidis et al., 1985; Papaconstantinou et

. H apaconstantinou & Caragitsou, 1987). This T present:

results h:n the seasonal migration and fluct;mticm in abund.apapencs of g
group ke in the Patraikos Gulf (nurse: round ) -
tions to fishing management. V8 » and their tmplica

NATERIAL AND NETHODS

A general fishing survey of the study area started in June 1983.
From June 1983 to June 1985, year round trawl sawples were taken at
collecting stations, at approximately three wmonth intervals.Trawl
samples were taken in three areas, the Patraikos Gulf, the Korinthiakos
Gulf and the Ionian Sea, by means of a 425 HP commercial trawling ves-—
sel. A 60 m trawl, with 28am stretch mesh bag, was used to make 30- 45
min hauls at each stations. Age was determined from otolith readings.
Total mortality estimates were obtained from the catch-curve methods
(Ricker, 1975; Pauly, 1980), while natural mortality from Pauly's
(1980) method.

RESULTS AWD DISCUSSIOK

The abrupt reduction of the abundance of O age group between Sep-—
tember and December in Patraikos Gulf, can not be attributed +to the
trawl fisheries, because the 'eu-pl.es were taken in September, as also
Just before (end of November) or after the start of the fishing season
which, in this area, extends from ist December to 31ith Narch. Therefo-
re, the reduction of bhake must be attributed to reasons, except fis-
hery, as movement in neighbouring region or natural mortality.
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The catches of the studied fishes were obtained within the otter-trawling of the
"Hvar" Fishery biological expedition, 1948 and 1949, mainly in the central and
southern offshore Adriatic, at depths from 20 m to 382 m and at a mean depth of 125 m
(KARLOVAC,0., 1956; MUZINIC and O.KARLOVAC, 1875). The means between the initial and
final bottom depths of the hauls were used. Most of the hauls lasted 50~70 min. As
small catches (<500 g) were omitted (KARLOVAC,0., 1959), the data on catches of blue
whiting and poor cod are incomplete. Extreme total lengths for the hake catches were
available (KARLOVAC, O., unpublished data). Lower limits in the 1 cm classes were
applied. The standard deviations are used with the means.

The hake was present in 98% of the "Hvar” catches (MUZINIC and O.KARLOVAC, 1975).
In the 150-199 m interval 23% of the catches with 502 of the individuals were taken
and in the 100-149 m interval 34% of the catches containing only 25 of the
individuals; 25% and 8% of the catches from the 50-99 m and 200-249 m intervals
included only 8% and 9% of the individuals (from unpublished data of 0.KARLOVAC).Thus,
the greatest number of the catches was recorded in the 100-149 m interval and that
of the individuals in the 150-199 m interval.

The unique or dominant mode in most of the larger hake catches did not exceed 20 cm
(KARLOVAC, J. and 0. KARLOVAC, unpublished data). Some relation of the lergth range
to the depth in the "Hvar" area was recorded (MUZINIC and 0. KARLOVAC, 1975). The
hake from the waters exceeding 150 m showed the mean lower and upper lengths of
6.6 % 4.87 cm and 56.2 t+16.56 cm, and those from the waters of less than 100 m
13.7 ¥ 6.73 cm and 38.5 - 10.00 cm (from unpublished data of O. KARLOVAC).

The 47 catches containing blue whiting were recorded at depths from 141 m to 382 m,
mostly from the 150-249 m interval and at a mean depth of 201 m (MUZINIC, 1984).

In 24 catches with blue whiting from the 150-199 m interval 50Z of the individuals
were found and in 14 catches from the 200-249 m interval 227 of the individuals;

From the seasonal distribution of +the 0 group any tial
movement of the group from the Patraikos to Korinthiakos Gulf or Ionian
Sea between Sep and Dy can be concluded. Limited movement
to- wards Ionian Sea seems to take place with the start of <the mnext
spring and particularly towards the sea area close to Patraikos, with
depth up to 13C m. This area,as the seasonal length distribution ana-
1ysis proved, is the mixing area between two different hake population
coming one from the Patraikos gulf and the other from the Ionian. These
two populations differ almost by six months at the time of recruitment.

Movewent of the 0 group from Patraikos to Korinthiakos Gulf seems
to be rather impropable dwe to the geomorphology of ‘the area (strait
Rio - Antirio); also bhake with length between 160-190 mm was found
during winter simultanecusly in the whole area of the korinthiakos
Gulf, which is rather large, something which indicates that the hake
was born in the Eorinthiakos area.

The recruitment of the 0 group in Patraikos starts in June, beco-
mes maxipum in September and reduces ially in Ds . despite
the fact that the area is not fished (Table 1); therefore this
reduction can only be attributed to the natural mortality. Thie
conclusion 18 very important because it allows the evaluation of the

TABLE 1. Total mortality of O and 1 group hake in the Patraikos CGulf.

Round :No specimens: Total mortality: Round : o specimens: Total mortal

June 1983 399 0.845 :June 1084: 1228 0.887
September 6363 1,302 :September: 4276 1.502
December 760 1.089 : Novemsbar : 1812 1.011
Narch 576 1.020 : Narch : 976 1.133
June 1985 1448 0.788 3 - : - . -
seasonal variation of abundance. Natural mortality, which is by defi-

nition constant, depende on two factors (a) number of bake recruits and
(b) environmental factors. The first factor seems to be variable in
time as low natural mortalityis observed in summer and high mortality
in autumn which is mminly attributed to the high demsities nf young
bake. In November - December a sharp decline in the abundance of young
bake occurs as shown by the slope of the catch -curve. This decline is
associated with the decreasing abundance of young bake  with size, as
the number of mature hake is =mall and does not undergo seasonal oscil-
lations. The second factor is considered rather constant. There are
indication that the natural wmortality of the 0 group in Patraikoe Gulf
is due to the feeding habits and to food shor- tage. Young- of-the-year
hake preyed mainly on eupbausiids and mysids. The abundance of the last
two invertebrates is the reason making this area the nursery ground for
the hake. As a result of the continous incre- ase of the abundance of
the 0 group and the growth of each individual, eupbausiids and mysids
are not enaugh for their feeding and therefore increase fish mortality.
Besides, in the area the presence of decapods and fishes which.form the
mnin prey of the larger hake ie rather limited to support such a large
population.

These findings bhave significant value for the fisheries manage-
ment of the Patraikos Gulf, b this tial quantities of the
0 group hake should fished and not left to natural mortality.

REFERENCES

CARAGITSU,EB. & N.TSINRNIDIS, 1977. The feeding of hake (M. merluccius)
in the Saronikos Gulf. Thalassographica, 1 (3): 232-244.

PAPACONSTANT I NOU C. & E. CARAGITSOU, 1987. The food of
(K. merluccius) in Greek Seas. Vie & Nilieu, 37 (2): 77-83.

PAPACONSTANTINOU,C., G.PETRACIS & V.VASSILOPOULOU, 1986. The fecundity
of hake (N.merluccius) and red pandora (P.erytbrinus) in Greek seas.
Acta Adriat., 27 (1-2): 85-95. .

PAULY, D., 1980. A selection of simple methods for the assessement of
tropical fieh stocks. FAO Fish. Circ., 729, 54 p.

RICKER, V.E., 1975. Computation and interpetation of biological

statistics of fish populations. Bull. Fish. Res. Bd. Can., 191, 382p.

TSIKENIDIS, N., C.PAPACONSTANTINOU and Ch.DAULAS, 1978. Age and growth
studies of the hake (M.merluccius) 1i: %“he Saronikos and Thermmikos
Gulfs. Thalassographica, 2 (1): 27-56.

TSIMENIDIS, ¥. and C.PAPACONSTANTINOU, 1985. A preliminary study of the
igc):undlty of hake (N.merluccius) in the Greek seas. Inv. Pesq., 49

: 55-59.

hake

Rapp. Comm. int. Mer Médit., 31, 2 (1988).

» only 3 h from the 300-349 m interval included 257 of the individuals.
In spite of the small number of catches and extremely variable numbers of individuals
in them, a preference of the specles for greater depths is obvious. The catches were
made in the wider Jabuka Pit area (31) and southwards (16). However, the blue whiting
was recorded in the shallow north-eastern channels (ZEI, 1949; CRNKOVIE, 1959, 1970).

In the wider PalagruZa I. waters the length of the blue whiting was 7-26 cm.(tare
exceptions >22 cm) (MUZINIC, 1984) and it might have been rather small in the whole
"Hvar" area too.

The 121 catches with poor cod were made at depths from 46 m to 258 m, mostly from
the 100-199 m interval and at a mean depth of 140 m (MUZINIC, 1984).

The 36% of the poor cod catches from each of the 100-149 m and 150-199 m intervals
contained 267 and 487 of the individuals; in the 17% and 8% of the catches from the 50-99 m
and 200-249 m intervals 9% and 14% of the individuals were found. However,the fish
is also caught in the shallow inshore waters of the eastern Adriatic.’

In the wider PalagruZa I. waters the poor cod showed a length of 3-19 cm (MUZINIC,
1984) and it might also have been rather small in the whole "Hvar" area. From an early
sexual maturity in the poor cod from the north-eastern channels (KOTTHAUS and ZEI,
1938; ZEI, 1940) a separate dwarf population was presumed (MUZINIC, 1984).

The catches of the hake, the blue whiting and the poor cod were taken above sandy
and wmuddy bottoms. 53%, 87% and 671 of their catches realized above a muddy bottom
included 692,732 and 75X of the individuals respectively. In the "Hvar" area the
muddy bottom was recorded, with a few exceptions, at mean depths from 150 m to 199 m
(data of MOROVIC, 1951). Therefore, a preference for such a bottom could not be
presumed.
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