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RESUMEN

Ommastrephes bartramii: una pesquería potencial de calamares en el Atlántico Sudoccidental. Entre 1997 y
2002, a bordo del BI japonés “Shinko Maru Nº 3”, se desarrollaron seis cruceros exploratorios para obtener datos sobre el
calamar rojo (Ommastrephes bartramii) en el área oceánica del Atlántico Sudoccidental frente a la Argentina y el Uruguay
(33° S-42° S / 43° W-55° W). Se realizaron, en total, entre 10 y 32 estaciones de pesca por año utilizando máquinas poteras
que operaron durante la noche a profundidades que oscilaron entre los 80 y los 200 m. Se registraron capturas positivas en
toda el área investigada con rendimientos que variaron entre 0,01 y 2,03 kg/(hora*línea) y 0,001-2,26 individuos/
(hora*línea). Las capturas totales fluctuaron entre 1.426 kg en 2002 y 2.825 kg en 2000 y las temperaturas del mar en
superficie en las estaciones de pesca entre 7,5 °C y 24,5 °C. Los rendimientos superiores a 1 individuo/(hora*línea) se
registraron en aguas con temperaturas de superficie de entre 22 °C y 24 °C. El rango de tallas de los individuos capturados
fue de 10-40 cm de largo de manto (LM) para los machos y 12-49 cm LM para las hembras, en tanto que la mayor
proporción de los ejemplares capturados de ambos sexos se encontraban inmaduros. Los pobres resultados obtenidos sobre
el potencial pesquero de la especie en la reducida región investigada no desalientan futuras investigaciones dada la vastedad
del área de distribución del calamar rojo en el Atlántico Sudoccidental.

SUMMARY

Six exploratory cruises on board of the Japanese RV “Shinko Maru Nº 3” were carried out between 1997 and 2002 to obtain
data on red squid (Ommastrephes bartramii) in the oceanic area of the Southwest Atlantic off Argentina and Uruguay
(33° S-42° S / 43° W-55° W). Between 10 and 32 jigging stations were performed each year during the night at depths of
80-200 m. Positive catches were registered in the whole area investigated with yields ranging between 0.01 and 2.03 kg/
(hour*line) and 0.001-2.26 individuals /(hour*line). Total catches oscilated between 1,426 kg in 2002 and 2,825 kg in
2000 and sea surface temperature at the fishing stations between 7.5 °C and 24.5 °C. Yields higher than 1 individual/
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(hour*line) were registered at surface temperatures of 22 °C-24 °C. Size range of the squids caught was 10-40 cm mantle length (ML) for
males and 12-49 cm ML for females, with a large number of individuals of both sexes immature. The fishing potential of the species in the
reduced region surveyed yielded poor results but enough evidence to consider that future research is needed in the vast area of distribution
of red squid in the Southwest Atlantic.

Key words: Ommastrephes bartramii, red squid, neon flying squid, distribution, cephalopod fisheries, Southwest Atlantic.

Palabras clave: Ommastrephes bartramii, calamar rojo, distribución, pesquería de cefalópodos, Atlántico Sudoccidental.

INTRODUCTION

The ommastrephid squid Ommastrephes
bartramii (LeSueur, 1821), commonly known as red
or neon flying squid, is an oceanic species distributed
in subtropical and temperate waters worldwide
(Hayase, 1995). Up to the present it has been com-
mercially harvested only in the North Pacific Ocean.
In the Northwest Pacific region, Japan started to ex-
ploit the species with jigging machines in 1974 (Osako
and Murata, 1983). During the 1980s a large fishery
with drift nets was developed by Japan, Korea and
Taiwan in the west and central North Pacific areas,
with annual catches that reached 248,000-378,000 t
between 1985 and 1990 (Murata and Nakamura,
1998). After the international moratorium of 1992 on
the use of that type of device, focus was put on the
use of automated jigging machines which proved to
be less efective; annual catches went down to around
150,000 t. During the last 30 years the fishing area in
the North Pacific region extended eastward gradu-
ally; in 1996 the area off Canada started being inten-
sively investigated to look for commercially exploit-
able grounds (Araya, 1983; DFO, 1999).

Red squid remains virtually unexploited in the
North Atlantic region and the southern hemisphere
(Dunning, 1998). In the South Atlantic region the spe-
cies distributes between South America and Africa,
from 14° S to 35° S in the eastern area and from
27° S to 45° S-48° S in the western (Zuev et al.,
1976; Roper et al., 1984). Exploratory jigging cruises
were carried out in the Southwest Atlantic region off
Uruguay during late summer 1984 and winter 1986;
commercial catches were registered only in the first
cruise (Leta, 1986; 1989).

From 1997 onwards, a Japan-Argentine joint
research cruise was carried out annually in the area
off Argentina and Uruguay to obtain information
on the distribution and relative abundance of O.
bartramii as an approach to explore new commer-
cial fishing opportunities. Results of studies are pre-
sented in this paper.

MATERIALS AND METHODS

Under a Joint Research Programme accorded
by the Japan Marine Fishery Resources Research
Center (JAMARC) and the National Institute for Fish-
eries Research and Development of Argentina
(INIDEP), six exploratory cruises were performed in
the area off Argentina and Uruguay between 1997
and 2002 to obtain information on the distribution and
relative abundance of O. bartramii (Harada et al.,
1997; Ochi et al., 2000; 2001).

The cruises, 9/12 days long, were carried out
on board of the Japanese RV “Shinko Maru N° 3”
during late summer and autumn at different possible
distribution locations (Figure 1, Table 1). Taking into
consideration the scarce knowledge on the distri-
bution of the species in the area and the possibility
of having a multi-year program, as a general rule, it
was decided to investigate different locations each
year. During 1997, ten fishing and one oceano-
graphic (N° 93) stations were allocated in warm
Brazilian waters off Uruguay on the basis of the
results obtained in an exploratory cruise carried out
in 1984 (Leta, 1986). In 1998, ten fishing and five
oceanographic stations were placed in mixed wa-
ters south of Brazil-Malvinas Confluence, accord-
ing to knowledge on the distribution of the species
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in the North Pacific region where similar oceano-
graphic patterns exist. In 1999-2000, the whole area
between both extreme positions was researched
through a transect with 10 stations uniformly dis-
tributed to sample locations from Malvinas to Bra-
zil pure waters passing through waters with differ-
ent degrees of mixing. The aim was to detect pos-

sible changes in the population structure associated
to different oceanographic features. In 2001-2002
the stations were allocated according to sea sur-
face temperature to examine the borders of the
main meander that results from the Brazil-Malvinas
Confluence and where the highest concentrations
of preys could be expected.

Figure 1. Location of the fishing stations performed during the six exploratory jigging cruises carried out on board of the RV “Shinko
Maru N° 3”.

Figura 1. Localización de las estaciones de pesca desarrolladas durante los seis cruceros de pesca  exploratoria realizados a bordo
del BI “Shinko Maru N° 3”.
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Table 1. Date, number of stations performed, time and depth of fishing, total catch in weight and number of individuals and mean catch
per unit of effort in weight (kg/(h*line)) and number of individuals (individuals/(h*line)) of the six jigging cruises carried out
on board of the RV “Shinko Maru N° 3”.

Tabla 1. Fecha, número de estaciones realizadas, hora y profundidad de pesca, captura total en peso y en número de individuos y
captura por unidad de esfuerzo promedio en peso (kg/(h*línea)) y número de individuos (individuos/(h*línea)) de los seis
cruceros de pesca exploratoria realizados a bordo del BI “Shinko Maru N° 3”.

The fishing gear consisted of 25 single and 32
double jigging machines. As a general rule, the sta-
tions were carried out during the night (06:00 p.m.
- 06:00 a.m.) at the rate of 1 or 2 stations per night.
Only in the 1998 cruise three stations were per-
formed in the morning (06:30 a.m.- 00:30 p.m.).
Jigging depths were 80-200 m during the night and
290-300 m during the day.

Abundance was expressed as catch per unit
of effort (CPUE) calculated as

CPUE = catch (kg) / [hours * line]

Up to 150 individuals per station were
sampled on board to obtain mantle length (ML, mm),
sex and maturity stage (MS). To analyze the infor-
mation, the stations performed in each cruise were

grouped according to length frequency distributions
per sex and maturity stage. Additional samples were
frozen for further studies on land; the total individual
weight (TW, g) variable was included.

Oceanographic observations (water tempera-
ture, conductivity and salinity) were made at the
jigging stations using CTD down to 500 m.

RESULTS

Distribution, abundance and size/maturity
composition of squid per fishing survey

The investigation on O. bartramii focused
on a small portion of the whole area of distribution
of the species in the Southwest Atlantic. The sur-
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veyed area can be identified as the south-western
corner of the South Atlantic Subtropical Conver-
gence, with a thermohaline frontal area plenty of
meanders and eddies resulting from Brazil-Malvinas
Confluence (Legekis and Gordon, 1982). The area,
enriched by the influx of cold, nutrient-rich waters
from the Malvinas Current, is a highly productive zone.

O. bartramii was caught latitudinally from
33° S to 42° S and longitudinally from 43° W to
55° W (Figure 2). The CPUEs ranged between 0.01
and 2.03 kg/(h*line) and 0.001 and 2.26 individuals/
(h*line) and surface temperature from 7.5 °C to
24.5 °C (Table 2).

In 1997, 10 stations (two legs) were performed
in Brazil Current waters (sea surface temperature:
22.1 °C-24.5 °C) that resulted in positive catches
of 28-353 kg. The total catch was 2,114 kg and
8,464 individuals. Mean CPUEs were 0.34 kg/
(h*line) and 1.36 individuals/(h*line), respectively.
The best yields, 0.35-0.56 kg/(h*line), were observed
in the north leg at surface temperature higher than

Table 2. Mean size and weight of the squid caught and minimum, mean and maximum sea surface temperature and at 150 m depth
during the six jigging cruises carried out on board of the RV “Shinko Maru N° 3”.

Tabla 2. Talla y peso medio de los calamares capturados y temperatura del mar mínima, media y máxima en superficie y a 150 m de
profundidad durante los seis cruceros de pesca exploratoria realizados a bordo del BI “Shinko Maru N° 3”.

23 °C. An exception to this pattern took place in
station 90 where the low catch level was probably
due to a local upwelling of cold and low-saline wa-
ter detected below 100 m depth (Harada et al.,
1997). Proportion of sexes showed that 65.8% of
the squids sampled were males and 34.2% females.
Size distribution of both sexes was similar in the
two legs examined, males ranging between 13 and
40 cm ML and females between 14 and 48 cm ML
(Figure 3).

Small immature squids (13-20 cm ML) were
the most abundant and equally represented in both
sexes; larger animals (> 20 cm ML) were best seen
in maturing/mature males.

In 1998, 10 jigging stations were carried out
in the oceanic area adjacent to the Brazil-Malvinas
Confluence where a thermal front was present on
the surface (surface temperature: 14.9 °C-22.6 °C).
Catches ranged between 1-647 kg and 3-1,160 in-
dividuals. The largest catches were registered in
the 40° 30' S leg in the warm side of the frontal
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Figure 2. Catch per unit of effort (kg/(h*line)) and sea surface temperature (°C) registered during the six jigging cruises carried out  on
board of the RV “Shinko Maru N° 3”.

Figura 2. Captura por unidad de esfuerzo (kg/(h*línea)) y temperatura del mar en superficie (°C) registradas durante los seis
cruceros de pesca exploratoria realizados a bordo del BI “Shinko Maru N° 3”.
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Figure 3. Percentage of distribution of sizes (ML, mm) and maturity stages per size and sex  of  the squid caught at different latitudes
in March 1997 and 1998.

Figura 3. Distribución porcentual de tallas (ML, mm) y de estadios de madurez por talla y sexo de los calamares capturados en
diferentes latitudes en marzo de 1997 y 1998.

area (surface temperature > 20 °C), with abun-
dances decreasing towards the east. On the other
hand, the lowest catch (3 kg) took place in the cold
side of the front where temperature reached
14.9 °C on the surface and 5.3 °C at the fishing
depth. Males represented 42.83% of the total catch
and females 57.17%; size ranges were 15-35 cm
and 12-43 cm ML, respectively (Figure 3). The sta-

tions grouped showed presence of smaller squid
(modal size 18-19 cm ML) in the northern station
(station 16) and larger south of 40 °S (modal size
24-25 cm ML). In addition, three jigging stations
were performed during the morning (06:30 a.m.-
00:30 p.m.) at the location of stations 1, 2 and 3 at
300 m depth using 10 machines. As a result, only
two squids were caught in station 2.
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In 1999, 12 positive stations were performed
from cold waters adjacent to the Brazil-Malvinas
Confluence up to warm Brazil Current waters (sur-
face temperature: 15.9 °C-24.5 °C). The total catch
reached 1,593 kg and 3,212 individuals; the largest
catches were obtained north of 40° S where sur-
face temperature was over 21.6 °C. Again, as in
1998, the smallest catches (only one squid in sta-
tions 1 and 2) took place in cold waters. The CPUEs
ranged between 0.01 and 1.01 kg/(h*line). Males
were more abundant than females (61.02% and
38.98%, respectively). The presence of a group of
small (12-20 cm ML), immature individuals equally
represented in both sexes (around 20%) was de-
tected in the whole area researched, with abun-
dances diminishing towards the south (Figure 4).
On the contrary, squids larger than 20 cm ML in-
creased their presence to the south. They included
from immature to mature males in the whole area
and immature/maturing females from 35° S to the
south. Modal sizes were 26 cm ML for males and
28 cm ML for females; immature animals were the
most abundant.

In 2000, 10 stations were carried out follow-
ing the pattern developed in 1999 with an eastward
shift of 1°. All stations were positive. The total catch
and the mean CPUE were the largest of all cruises
reaching 2,825 kg and 0.68 kg/(h*line), respectively.
Individual catches ranged between 14-866 kg and
62-967 individuals; the largest were recorded be-
tween 36° 45' S and 39° 15' S at surface tempera-
ture higher than  21.6 °C. Again, males outnum-
bered females (60.99% and 39.01%, respectively)
and the same bimodality, implying the presence of
the two cohorts observed during 1999, was evident
(Figure 4). Small squids (< 20 cm ML) were present
northern of 36° S and in the southernmost station
performed (N° 1) but they were not observed in
the area between those positions. Large males
(> 20 cm ML) were detected in the whole area
with the only exception of station 1; large fe-
males were observed only in stations 2, 3, 4, 5
and 6. In both cases, mean sizes and proportion
of mature individuals increased to the north.

In 2001, 20 stations were performed following
patterns similar to those developed in 1999 and 2000.
Squids were caught in all stations at surface tempera-
ture ranging 13.3 °C-22.9 °C (3.9 °C-19.4 °C at
150 m depth). Small catches and low CPUEs were
registered. The total catch amounted to 1,818 kg and
2,297 individuals and the mean CPUE to 0.24 kg/
(h*line). The largest catches were registered between
37° S-39° S at surface temperature higher than
19 °C. Both sexes were almost equally represented
(males: 50.61%; females: 49.39%). Squids smaller than
20 cm ML were observed in stations 108 and 109 and
at the southern limit of the area researched (stations
95 and 96; Figure 5). Like in 2000, males over 20 cm
ML were observed in the whole area with mean sizes
and percentage of mature animals increasing towards
the north. Large females were notably scarce north
of 37° S.

In 2002, 32 stations were performed in four
transects between 37° S and 41° S and 48° W-
55° W with the lowest yields of the six years ana-
lyzed. It is worth noting that the cruise was carried
out during late May, one or two months later than
the previous ones, fact reflected in the decrease of
sea temperature observed (Table 2). The largest
abundances (0.215-0.562 kg/(h*line)) were regis-
tered north of 39° S at surface temperature higher
than 18 °C. Total catch reached only 1,426 kg and
1,804 individuals. Sizes ranged between 12-39 cm
ML for males and 13-48 cm ML for females (Fig-
ure 5). In a scenario opposite to those previously
observed, females were much more abundant than
males (62.29% and 37.71%, respectively). Matur-
ing and mature females over 40 cm ML were more
abundant and distributed particularly to the north-
east of the area researched. South of 39° S, where
low abundances were observed, immature animals
predominated, specially to the west.

The analysis of sizes, sex ratio and maturity
stages of squid in relation to latitude using pooled
data of the six years are shown in Figures 6 and 7.
Total range of sizes were 10-41 cm ML for males
and 12-49 cm ML for females. Size ranges of fe-
males were always larger than those of males for
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Figure 4. Percentage of distribution of sizes (ML, mm) and maturity stages per size and sex of the squid caught at different latitudes
in late February - early March 1999 and 2000.

Figura 4. Distribución porcentual de tallas (ML, mm) y de estadios de madurez por talla y sexo de los calamares capturados en
diferentes latitudes en febrero-marzo de 1999 y 2000.
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Figure 5. Percentage of distribution of sizes (ML, mm) and maturity stages per size and sex of the squid caught at different latitudes
in April 2001 and May 2002.

Figura 5. Distribución porcentual de tallas (ML, mm) y de estadios de madurez por talla y sexo de los calamares capturados en
diferentes latitudes en abril  de 2001 y mayo de 2002.
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Figure 6. Size range and mean mantle length (ML, mm) per sex
and proportion of males caught at different latitudes
during the six surveys analyzed.

Figura 6. Rango de tallas (ML, mm) y tallas medias por sexo y
proporción de machos capturados en diferentes lati-
tudes durante los seis cruceros analizados.

any latitude; in both sexes they decreased towards
the south. Mean sizes of both sexes, particularly
among females, increased north of 37° S and de-
creased south of that latitude. Sex ratio showed that
the proportion of males decreased towards the south
and that between 33° S and 36° S it was higher
than 0.5 to round the value between 37° S and
39° S; south of 40° S the proportion decreased to
less than 0.5. As regards maturity, squids ranged
from immature to fully mature (MS I through V).
Almost all females were at stage I in the north
(33° S-34° S) and south (40° S-41° S) areas. Be-
tween 35° S and 39° S, the percentage of females
at MS I diminished along with the increase of MS
II and III. Considering all latitudes, percentages of
mature females at stage IV were low (< 7%) and
only five squids caught in the north area
(33° S- 34° S) were found fully mature (MS V). A
total of five females were found with spermato-
phores attached to the buccal membrane. Four of
them were caught in the north area and their MS
were IV and V. The fifth specimen was an imma-
ture female (MS II) caught at 36° 30' S. The matu-
rity stage distribution of males showed a similar
pattern to that of females, with the exception of the
north area where large mature (MS IV-V) individu-
als represented around 25% of the total. It is worth
noting that they appeared together with the large
mature females mentioned above; nevertheless, the
latter were notably less abundant.

Variation of squid abundance in relation to
temperature

Figure 8 shows the relationship between the
CPUE (individuals/(h*line)) of O. bartramii and
sea temperature on the surface and at 150 m, con-
sidered the average fishing depth for the six cruises.
Positive catches were obtained at surface tempera-
ture between 7.5 °C and  24.5 °C and between
3.9 °C and 20.1 °C at  150 m depth. Abundances
higher than 1 individual/(h*line) were registered at sur-
face temperature between 21°C and 24.5 °C while
at 150 m depth they ranged from 14 °C to 18.5 °C.

For 1998 and 2002 vertical temperature dis-
tribution sections were performed on the latitu-
dinal transects (Figure 9). In 1998, a clear ther-
mal front at 40°30’S in stations 1 and 2 was ob-
served; the largest catches were obtained in the
warm side of the front (18 °C-19 °C) decreas-
ing to the east. The lowest catch of the transect
took place in the fishing station located in the
cold side. One degree to the south, at 41° 30' S,
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Figure 8. Relationship between catch per unit of effort (CPUE)
and  sea surface temperature and at 150 m depth during
the six cruises analyzed.

Figura 8. Relación entre la captura por unidad de esfuerzo
(CPUE) y la temperatura del mar en superficie y a  150
m de profundidad durante los seis cruceros analizados.

Figure 7. Percentage of distribution of maturity stages per sex
and catch latitude of the squids caught during the six
cruises analyzed.

Figura 7. Distribución porcentual de estadios de madurez  por
sexo y latitud de captura de los calamares obtenidos
durante los seis cruceros analizados.

warm waters embraced only the surface level
and catches decreased drastically along with tem-
perature at fishing depths (4 °C-10 °C). In 2002,
the most southern transect was performed at 40°
30' S, two months later than in 1998. The ther-

mal front was weaker and lower catches were
registered between 14 °C and 16 °C. At 39°
30' S the front was more defined in stations 223-
222 and 219-230 but catches registered at tem-
perature between 14 °C and 17 °C were still
poor. At 38° 30' S the largest catches during the
cruise were obtained in the warm side (15 °C-
18 °C) of a well-defined front placed in stations
212 and 213. At 37° 30' S an upwelling of cold
water of up to 150 m situated to the east of the
front in stations 241-242 shifted the largest
catches to areas where temperature at fishing
depths was higher than 12 °C (stations 238 and
237). It is noteworthy that the stations placed in
the cold side of the thermal front were negative
in all transects.

DISCUSSION

Red squid is reported to inhabit subtropical and
temperate waters and from the surface to about
1,500 m depth (Roper et al., 1984). Like in most oce-
anic species, distribution is rather disperse with a
strong tendency to form feeding aggregations in the
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Figure 9. Vertical distribution of temperature and CPUEs in the
latitudinal transects performed in 1998 (March) and
2002 (May).

Figura 9. Distribución vertical de la temperatura y de las CPUE
en las secciones latitudinales realizadas en 1998
(marzo) y 2002 (mayo).

boundary zones between warm and cold waters
(Araya, 1983; Kubodera, 1985; Dunning, 1993).
Bearing in mind said characteristics and consider-
ing that in the Southwest Atlantic region the spe-

cies is associated to the Brazil Current, the cruises
analyzed in this paper focused on the transitional
area between subtropical and subantarctic waters,
but restricted only from late summer to mid autumn.
Actually, the meridional limit of southward migra-
tion of squid that, like in the Pacific region, could be
delimited by the 10 °C surface isotherm (Sinclair,
1991; Dunning, 1993), was analyzed.

The presence of two squid cohorts was de-
tected in the six cruises: animals below and above
20 cm ML. The first group comprised immature
animals (MS I) with sizes from 10 through 20 cm
ML and sex ratio 1:1. The second group included
males up to 41 cm ML and females up to 49 cm
ML, with maturity stages from II through V and
unequal sex proportion.

The small size group outnumbered the large
size one during March (1997-2000) but towards the
end of summer the latter became more abundant.
In April 2001 the small size group was less abun-
dant, with the only exception of stations 108 and
109. In May 2002, the modal sizes of around 20 cm
ML found would reflect growth of the small size
group individuals. That month separation of groups
was not clear because the mix of immature ani-
mals produced an extended size range. The group
had been already reported during summer 1984 and
winter 1986 when two exploratory jigging cruises
were carried out off Uruguay (35° S-38° S) (Leta,
1986; 1989). In summer, only small immature squids
(10-26 cm ML) were caught; in winter, large indi-
viduals (21-43 cm ML) were also observed. Lack
of large squid during summer was probably due to
fishing depth set at 50 m.

The large size group was represented mainly
by males, with increase of sizes and maturity to-
wards the north; females were almost absent north
of 37° S during March and more abundant in April.
This would reflect the start of reproductive migra-
tion from the feeding area towards the north to
spawn in warm waters.

As in the North and South Pacific regions
(Sinclair, 1991; Dunning, 1993), life span of red squid
in the Southwest Atlantic is probably influenced by
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the seasonal dynamics of the Subtropical Front. The
life cycle could be described as follows: squids spawn
and hatch in subtropical waters; juveniles start south-
ward migration following the displacement of the frontal
zone, a highly productive area that represents the
appropiate environment to feed and grow. When the
maturation process starts, the animals have already
reached the southern limit of displacement and are
ready to initiate the northward migration. Males ma-
ture and migrate earlier than females. The limit of the
southern displacement of squid per season and year
is conditioned to the position of the front reported to
extend up to 46° S during summer (Legeckis and
Gordon, 1982).

A similar scenario to that described here was
reported by Dunning (1993) for the Tasman Sea
during summer-autumn where at least two groups
of individuals were identified and caught at surface
temperature between 14.9 °C and 26 °C. Feeding
and reproductive migration patterns were closely
related to the oceanographic features of the West-
ern Tasman Sea (East Australian Current system
and Subtropical Convergence). The relative pro-
portion of sexes varied with latitude in the same
manner as in the Southwest Atlantic: males pre-
dominated north of 36° S and declined proportion-
ally to become absent south of 40° S. Paralarvae,
small juveniles and mature adults were found to-
gether north of 32° S in areas with predominance
of subtropical water. The corresponding area in the
Southwest Atlantic was not investigated during the
Shinko Maru cruises but the existence of paralarvae
and small juveniles on the Brazilian outer shelf be-
tween 29° S and 31° S in April was reported by
Haimovici et al. (1995).

In the Northwest Pacific the population struc-
ture is also complex; four size groups and two
breeding groups are reported (spring and autumn)
in relation to the Kuroshio Current and the Sub-
tropical Convergence (Kubodera, 1985; Murata and
Hayase, 1993; Yatsu et al., 1998; 2000).

Regarding red squid fishery potential in the
Southwest Atlantic region, the highest catch rate of
the six years reached 2.03 kg/(h*line) and 2.26 in-

dividuals/(h*line) in one station of 2000, but the mean
rate for the whole period was 0.29 kg/(h*line) (Table
1). In summer 1984 catch rates of up to 4 kg/(h*line)
were obtained on the slope and adjacent area in-
side the Uruguayan Exclusive Economic Zone with
an average of 1.45 kg/(h*line) (Leta, 1986). On the
contrary, in winter 1986 no commercial catches
were registered in the same area (Leta, 1989). The
situation seems to be similar to the one in the South-
west Pacific where average jig catches hardly ex-
ceeded 1.5 kg/(h*line) in two of the 40 stations per-
formed in summer 1981-1982 (Dunning, 1998). On
the other hand, catch rates in the Southern Oceans
revealed to be far below those of the Northwest
Pacific area where mean catch rates ranged be-
tween 35 and 5 kg/(h*line) from July through De-
cember 1979-1980 (Osako and Murata, 1983).

Even though the results obtained so far are
not optimistic as regards exploitation of red squid in
the Southwest Atlantic region, it is worth mention-
ing that they derive from a restricted zone of the
vast potential area of distribution of the species.
Future research should be carried out to explore
the remaining area that appears, a priori, to have
suitable oceanographic features for concentration
of O. bartramii.
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