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SUMMARY: The milestone {or beginning the exploitation of Chilean jack mackerel by the Polish fleet in the waters
extending beyond the Chilean 200 mile Exclusive Economic Zone was the rip of m/Al PERSEUS under captain K,
Kopagski on the vovage of 1978 and 1979, It was Tfollowed by the cruise of research vessel PROFESOR BUGLICKI
fronn the Sea Fisheries Institule in Gdynia in 1980 During her tsip the focality of the richest fishing grounds was deter-
mined, and the behaviour of the Chilean jack mackerel was studied in refation to tishing effort. In 1982-1984, the Polish
fishery exploited the resources in the waters adjacent to the Chilean EEZ, taking in the hast vear 80 000 tons. The length
range of the caught fish was 30-68 ¢m, and {ish measuring 32-45 cm {assigned o age groups HEV) prevailed i the
caiches. The CPUE index showed vwo peaks within g 12 momb period: lirsily in January-February, and secondly in
fune-September. Fish concentration showed a considerable divral migration in the water column. During the dayhght
hours fish were scattered Trom %0 10 240 m depth from the surface, whereas at night. the jack mackerel shoals moved
1o the upper layers extending between the surface and 84 m depth. The values of the von Bertalanfiy's growth equation

Kev words: History, deseription of fishery, growth parameters,

RESUMEN: RECONGOIMIENTO ¥ EXPLOTACION DEL JUREL CHILENG POR LA FLOTA POLACA EN 1978-1984. — El viag del
pesquero polaco PERSELLS &l mando del capitan K, Kopaiisks durante Jos aios 1978 v 1979 marca el inicio de la explo-
tacion del jurel chiteno mids ata de fas 200 millas de Ja ZEE. A esta campada siguid otra de cardcter cientéfice por el
B PROFESOR BOGUCK]T ded Instituto de Pesca Maring de Gdynia en 1980, Durante estos crucerss se focalizaron
ricos caladeros v se estudics €] comportamiento del jurel en relacion con la pesca. Desde 1982 a 1984 1a flota polaca
explotd esto recarse on aguas proximas a fa ZEE chilena, aleanzando las 8.000 T, en ¢l dltime afio. Los cjemplares
capiarados midicron esstre 30 ¥ 68 om siendo las (allas mds abundantes by comprendidas entre 32 v 43 em. corresposn-
dientes a [11-V grupos de edad. Eb indice CPUE mostrd dos maximos e el periado de {2 meses: uno en coero-febrero
v ol sepundo en junio-septiembre, L concentracion de estos peces mosid ung fuerte migracion en a columna de agua
. Durante las horas de luz se sitdan entre tos 80 v 240 m. de profundidad v durante la noche entre la superficie y fos 80
w. de profundidad. Los valores de Jos parimetros de la ecuscidn de von Bertalanity-L | K.t fueron 72.08 cm. 6223 v
<1038 respectivamente.

Palahras clave: Historsa, desenipeion de s pesqueria, pardametros del crecimienmo,

INTRODUCTION
Chilean jack mackerel (Trachurus murphyi
Nichols, 1920) inhabiting the waters extending from

the coasts of South America to New Zealand

*Received April 15, 1994, Accepted huly 15, 1994,

(BaiLpy 1989) is distinguished from others species
belonging to genus Trachurus by a large number of
scutes on the lateral line {93-107) and the higher
relative height of scales and scutes on the curve late-
ral line. (Berry and CoHEN 1974). The species is
closely related morphologically to T. svmmetricus
occurring 1n the NE Pacific and T. declivis of
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P |- Geographic distribution of Tracluens sp. (hased on Berry and Conpes F74)

V Trachisries capesists (Castelnau, 1861
2 Frochuryy decliviy (enyns, 1840
3 Frachurny (ndicus {(Necrassoy, P90
4 Froetuns jipenicus {Temminek and Schiegel, 1844
5 Frachurns lathami (Nichols, 192
6 Traclurus morgareive (Berry and Colhen, 1972
T Trachuries mecoflochi {Nchols, 19240
8 Frachuris mediterranens (Steindachner, 186%5
G Trachurus pairphyt (Nichols, [920)
VY Prachnerus picuratny {Bowdich, 1825)
V Prochusus svopmelricss {Avres, 1855
VY Frachury trecae (Cadenat, TE40
VI Trachurnys trachorns (Linnaeus, 1758)

Australia and New Zealand (Fig. 1). Its career in the
world fishery commenced at the end of 7057 when
long range distant fleets expeled from their vraditio-
nal fishing grousds started desperately to look for an
accessible resource providing catch volume jusuf-
ying the energy input. Stariing from a dozen or so
hundred tons at the beginning of the 6057 the catch
climbed up to second place on the list of pelagic spe-
cies supporiing the world fishery in 1991-3.9 miflion
tons {Fig. 2). The Polish fishing fleet in which the
vessels assigned 1o size-class 2000-4000 GRT cons-
tituted 70% of the total fleet tonnage {Table 1), was
cngaged in those years in SE Atluntic (Cape horse
mackereh). NE Pacific thake and Alaska polock),
SWoAtantic (blue whiting and squids) and in SE
Pacitic, wherein the 200-mile EEZ waters it worked
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in co-operation with the Peruvian fishery under the
pressure of fierce competition of other countries.
These conditions {orced the Polish fishery managers
to look for a “relatively” stable and frec-access
resource. Al the end of 1978, m/t PERSEUS under
captain K. Kopafiski made a reconnaissance trip to
the ares extending between 20°-47% § latitude and
the boundary of Chilean exterior 200-miles EEZ-90°
W longitude. In his report of 27th March 1979, Capt.
Kopansks said that during 35 fishing days PERSEUS
fished B8O tons of jack mackerel measuring 30-60
cm suitable for fillet production. Among many
detatls m his report two where worth particuiar noti-
ce: successful trawling operations (5-10 t/hour fis-
hed) were possible in the night hours only: jack
mackerel concentrations were  very  mobile.
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TABLE L, - Tonnuge of the Polish fishing fleet by vessel class
category (1970,

Chass (GRT) No Total tonnage
P-249 825 i 704
25499 135 G 333
5-099 I 1 735
HOD - 1499 185 9 232
500 - w990 13 104060
FODD - 1 9998 28 36 800
2000 - 39964 78 183 200

reguiring a powerful engine thus assuring a trawling
speed of at feast 5.5 knots with vertical frawl ope-
ning of 30 m.

In 1980, the research vessel PROFESOR
BOGUCKI of the Sea Fisheries Institute in Gdynia
was sert to the SE Pacific waters extending heyond
the Chilean 200-mile zone. She carried out fishing
operations within the limits of 37°-46° 30 § lantude
and 74°-86° W longitude. During the period
February-May, 132 hauls were effected and 1780
tons of jack mackerel where {ished. The results of
the cruise provided information on the feasibility of
fishing operations. The Polish fleet started commer-
cial fishery in the area in 1982 with vessels of 2000-
3000 GRT size class and took 7136 tons of jack mac-
kerel in that year, In two subsequent vears the fleet
took 30000 and 80129 tons, respectively. In October
1984 the fleet ceased its operations in the arca. In the
period of these three years scientific teams from the
Sea Fisheries Institute in Gdynia took part in four

cruises of commercial vessels and carried out obser-
vations on the fishing operations, speckes calch com-
position, length and tge composition and other bio-
fogical characteristics of the fished jack mackerel
which contributed 99% of the total catch, The results
of their findings are presented in this paper.

MATERIALS AND METHODS

The materials were retrieved from the unpublis-
hed reports of the following authors: Anon, (1982},
Drucosz and MiLosz (1982), BrzEZINSKD and
Pactwa (19831 Borowsxl and Mamwicz (1983
GrzestEerc and Fuesawka (1984) The reports con-
tained the results of observations on fish spatial dis-
tribution, shoal density and movements in relation to
the surface water temperature. Rowtine ichthyologi-
cal analysis provided information on the caught fish
tength maturity stage and feeding habits. Details of
fish measurements arc given in Table 2,

TABLE 2. - Chilean juck mackerel, measurements of the

population fished i 19R0-1984,

Period fength Maturity stuge,  Age

measurcments  stomach fsllness

February-May 1980 65034 3551 2683
Murch-June 1982 35964 2701

December F982-June 1983 30.762

January-May 1984 9544 1,200
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The distribution of CPUE index assigned and
grouped by the 20° latitude and 30" Jongitude stan-
dard area unit, was based on the master records sub-
mitted daily to the vessel owners and processed for
this paper. Other fishery statistics were refrieved
from the documents available in the Department of
Economics, Laboratory of Fishery Statistics of the
Sea Fisheries Institute in Gdynia,

Catch and CPUE index distribution

Within a period of 27 years the Chilean jack mac-
kerel catch rose from 1200 tons to almost 4 million
tons in 1991, The drop in 1985 was due to the with-
drawal of the Polish fleet. The fleet operated within
the limits: 33°-46° S and 75°-89° W. Although the
horse mackere! was scattered within a vast area, the
richest grounds were located in the north-eastern
part of the entire area covered by the fleet (Fig. 3).
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Fi. 3. — Spatial distribution of the Chilean jack mackerel CPUE

index recorded by the Polish fleet in {983,

According to Drapackls and TsHErNYT (1991) the
jack mackerel created dense concentrations westward
of 90 meridian (1 19°-107°W). The catch rate showed
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Fici. 4. - Chilean jack mackerel CPUE index in 1982-1984,

two distinct peaks in the twelve month period, one in
January-February and the second in June-September
(Fig. 4). In the case of USSR vessels which were not
confined to a limited area as was the Polish fleet, the
seasonality in jack mackerel catches was not so nota-
ble (DrapacKl} and TSHERNYI, 1991). Nevertheless,
May was the month of Jowest catch rate in the year,
The lower catches recorded in 1982 were the effect of
the leamning factor that proved very important in the
jack mackerel fishery. Drapacky and TSHERNY)
(1991) pointed out the differences in the 10 years ave-
rage catch rate of jack mackerel dependent on the
type of vessel. As these differences became outstan-
ding in the month preceding the peak caich season,
their interpretation as the reflection of the effect of
vessel fishing power secms reasonable. The vertical
distribution of dense fish shoaly ranged in the day-
tight hours from 80 1o 240 m. During the night, the
shoals moved to the upper layers extending between
the surface and 8O m depth and provided the most
successful trawling (from 18:00 to 24:00) Surface
temperature showed a mosaic pattern in the fishing



area (Borowskr and Malewicz, 1983) and can hardly
be related with the catch rate due to the strong sub-
surface current effects,

Nevertheless. the most successful trawling were
abserved in the localities where the surface tempera-
ture did not exceed 19°C, more precisely, at the hig-
hest temperature gradient (Fig. 5).
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Fii. 5.~ Distsibution of the fleet fishing for Chilean jeck mackerel
in respect to water surface femperature,

Biological features of Chilean jack mackerel
derived from the sampled fish in 1982-1984

The most outstanding feature of the fished jack
mackerel was the relatively large size of the fish.
The linear size of the fish caught in 1980 varied bet-
ween 30-68 cm. and has not changed noticeably
during the period of 5 years. The bulk of the caich
was composed of fish measuring 32-45 ¢m and
varied in accordance with distance from the area of
subtropical convergence and shelf waters where
spawning and egg development took place
(EvSEENKO, 1987). The individual fish mass varied
from 200 g to 2000 g. The average size in the nort-
hern part of the area (19°.23°8) in 1982 increased
with movement towards the south-western direction
{Fig. 6). The age of exploited fish ranged from the
Hl to X1l age group (Fig. 7). The fish assigned to age
groups HI-V supported the catches, contributing
95% of the total catch. The growth parameter values
tor the von Bertalantfy formulae were 1._.= 72.08
cm, K= 0.223 and t, = -0.038. They suggest faster
growth than was estimated by ABrRaMoOv and
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Fic. 6, - Chilean jack mackerel distribution by average length in
1982,
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Fici. 7. — Age composition of Chilean jack mackerel fished in 1980.

KoTLAR (1980), SHEVCHUK and CHur (1984),
NIEKRASOV (1987), and Kocmin (1993). The L
values given by ABRAMOV and KotLAR (1980) and
KOCHIN (1993) are similar (799 and 72.24 cm res-
pectively), the difference in the K value is conside-
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rable (0.094 and 0.1 19). I the fast values are correct,
it means that the fishery s supported by 5-9 year old
fish. Jack mackerel is 2 batch spawning species amd
specimiens with part of the gonads in advanced
maturity stages (gravid and spawning) were foundin
the adult population observed from December ull
Muay. The highest percentage of females with hydra-
ted eges was recorded in March. A share of fish with
developed gonads varied according 10 KAISER
(1973 and ALeksreva {1986} In the southern part
of the SE Pacific in January-March. the highoest
ovcurrence of fish with mature gonads was observed
(ALEKSEEVA 1986), This author presented the data
on absolute Chilean jack mackerel fecundity that
ranged from 64 to 949 thousund eggs for females
measuring 28-48 om in total length. respectively
{Table 31

TABLE 3~ Fecandiy of Chilean jack mackeret (after Alekscevin

1861
Femule length tem ) No.of egps
4% G40 000
42 633 000
k3 93 300
32 {50 006
28 04 300

The most dense jack mackerel larvae concentra-
tons were found in the area 387-39°20° § and 877-
O 1OTW (BeEnnik and RUDOMETKINA 1986),

Unlike the anchovy, a stropg El Nifio effedt
favoured the occurrence of strong year-classes
(Esm, 1991, The highest index of stomuach fullness
was noted in May-June. In the food spectrum of fish
analyzed in February-Aprit 1980, bathypelagic fish

and squid were most frequently found. The food of

young jack mackerel (2-10 cm long) was composed
of copepods, cuphasiids. amphipods and fish larvae
including jack mackerel larvae (Garpina., 1991,
Due to the vast geographical distribution of the jack
mackerel population in the South Pacific. ne sound
stock size estimates are available. For the eastern
part of the area, Agures ranging from 2.5 o 8.8
million tons were mentioned as biomass estimates
{(Nazarov, NESTEROV @nd SOLDAT, 1991). In view of
species distribution within the extensive area it
seams doubtful i the exploited populations might be
considered as belonging 1o one stock 1n the classical
concept, Therefore, any assessment of the stock size
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s subject 1o oriticism regarding the assignment of
data on fish stock statistics to the same biclogical
unit. The variability of the length structure recorded
in [980-1984 prevent any conclusion on the rela-
tionship between the trends in catch value and age or
length structure.
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