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On the presence of lllex argentinus (Castellanos, 1960) (Cephalopoda:
Ommastrephidae), paralarvae and juveniles in near-shore
waters of Nuevo Gulf, Argentina

Augusto Crespi-Abril', Fernando Dellatorre’ & Pedro Barén*
'Centro Nacional Patagonico (CENPAT-CONICET), Boulevard Brown s/n
Puerto Madryn, Chubut, Argentina

ABSTRACT. In this study we report the presence of paralarvae and juveniles of Illex argentinus in the waters
of Nuevo Gulf (42°45’S-64°45’W, Argentina) during three consecutive years (2004-2007). Paralarvae were
caught using a Hensen net of 295 um mesh size. Juveniles were found stranded on the coast in September
2007. These findings show that the species uses near-shore waters for breeding.
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Presencia de paralarvas y juveniles de lllex argentinus (Castellanos, 1960)
(Cephalopoda: Ommastrephidae) en aguas costeras del Golfo Nuevo, Argentina

RESUMEN. En este estudio reportamos la presencia de paralarvas y juveniles de Illex argentinus en aguas del
Golfo Nuevo (42°45°S-64°45°W, Argentina) durante tres afios consecutivos (2004-2007). Las paralarvas
fueron capturadas usando una red Hensen de 295 um de malla. Los juveniles se hallaron varados en la costa en
septiembre de 2007. Estos registros son evidencia de que esta especie utiliza aguas costeras para la cria.

Palabras clave: estadios tempranos de vida, Ommastréfido, aguas costeras, areas de cria, Argentina.
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The location of spawning and nursery grounds of
squids from the genus lllex, as well as that of other
ommastrephids, has been frequently associated to
areas subjected to the influence of major oceanic
currents (e.g. Gulf Stream, Kuroshio-Oyashio)
because of the favorable hydrographic conditions for
egg mass and paralarvae survival they generate (e.g.
high primary productivity, particle retention and
transport, adequate temperatures for embryonic
development) (Bakun & Csirke, 1998). The
geographic area of distribution of Illex argentinus
(Castellanos, 1960), the second most important
cephalopod fishery in volume of captures (FAO,
2008), is also under the influence of an interactive
system comprising two major currents. The
southward-flowing Brazil current dominates the
northern part of the region while the northward-
flowing Malvinas (Falkland) current affects the
southern part (Olson et al., 1988). According to

several authors (Brunetti & lvanovic, 1992; Haimovici
et al., 1998; Waluda et al., 2001), their confluence,
near the mouth of La Plata River, generate
oceanographic conditions that support embryonic and
paralarvae development.

Based on information about the presence of mature
and spent individuals, egg masses and paralarvae, it
has been reported that mature I. argentinus from the
outer-shelf and slope populational units (South
Patagonic and Bonaerensis-North Patagonic Stoks)
concentrate and spawn on the slope, egg masses are
transported northward by the Malvinas (Falkland)
Current, and hatching occurs near the confluence with
the Brazil Current (Haimovici et al., 1998; Arkhipkin,
2000; Laptikhovsky et al., 2001; Waluda et al., 2001,
2005). Additionally, the presence of juveniles reveals
the existence of a populational unit (Summer
Spawning Stock) spawning on the mid-shelf (Brunetti
& lvanovic, 1992; Haimovici et al., 1998).
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Nevertheless, it has been suggested that this unit
represents only a small fraction of that of the whole
population (less than 1%) (Bakun & Csirke, 1998;
Carvalno & Nigmatullin, 1998). It has been
demonstrated that several areas along mid and outer
shelf off Argentina present physical and biological
conditions such that they act as spawning and nursery
grounds (e.g. tidal frontal zones) (Brunetti, 1990;
Brunetti & Ivanovic, 1992; Haimovici et al., 1998;
Waluda et al., 2001; Rivas et al., 2006; Romero et al.,
2006). In contrast, efforts directed to determine if
near-shore waters are suitable habitats for early-life
stages of the species have been sparse and
unsuccessful in detecting their presence (Brunetti &
Ivanovic, 1992; Leta, 1992; Haimovici et al., 1998).
To improve this situation, we examined the presence
of paralarvae and juveniles of I. argentinus in waters
of Nuevo Gulf (NG) (Fig. 1), one of the three northern
Patagonian gulfs (along with San José and San Matias
gulfs), by sampling zooplankton during two conse-
cutive years (2005 to 2006).

Nuevo Gulf (Fig. 1) is a semi-enclosed basin
2.44x10° m? in surface area and 2,54x10" m® in
volume, with mean and maximum depths of 90 and
170 m respectively (Rivas & Ripa, 1989; Rivas,
1990). Its narrow mouth, 16 km in width and 7,13x10°
m? in transverse section, opens to the inner shelf off
northern Patagonia. Estimations of mean monthly
chlorophyll-a concentration at its western sector range
within 0.20- 4.20 mg m™ (Gil, 2001).

From August 2004 to April 2006, 70 plankton
hauls (2-3 knots of towing speed) were performed
with a 295 pum-mesh size Hensen net (70 cm of
diameter) equipped with a flowmeter (Ogawa Seiki)
on board of the research vessel CENPAT | and the
coastal guard vessel Lago Musters (Prefectura Naval
Argentina) in waters of Nuevo Gulf. From August
2004 to July 2005, 24 tows were performed in day
hours. Nine of them were horizontal and conducted at
sub-surface near the west coast of Nuevo Gulf
(between 6 and 10 m bottom depth), and 15 were
oblique, from deeper waters (between 35 and 50 m
bottom depth) to surface. In the oblique hauls, the net
was held during five minutes at approximate depths of
30, 15, and 2 m. From August 2005 to April 2006, 46
stratified horizontal tows were performed in areas with
35 and 85 m bottom depth (18 during night hours and
28 during day hours). The net was towed at different
depths on each haul to sample different strata in the
water column (3, 10, 30, and 70 depth approximately).
Additionally, stranded juveniles of I. argentinus were
collected in September 2007. Both paralarvae and
juveniles were identified by comparison with
reference material and descriptions available on the
literature (Brunetti, 1990; Wormuth et al., 1992;
Vidal, 1994). For each specimen a number of body
dimensions were measured (Fig. 2). All of the
specimens were included in the catalog of the marine
invertebrate collection of the Commercial Fish and
Shellfish Laboratory of the National Patagonian
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Figure 1. Map of Nuevo Gulf. Left: geographic location; right: bathymetry (m).
Figura 1. Mapa de Golfo Nuevo. Izquierda: ubicacion geografica; derecha: batimetria (m).



299

Paralarvae of Illex argentinus in coastal waters

- - - /90T G8TT G60T 8 166 €G€ 86€T 00,59 Svoet - - - (8'6) 200z dos IS [

- - - 86'6 86'0T 86TT 8E9 ¥6G 8ETZE 199 00059 Svoty - - - (8'6) L00z dos IS [

- v.2e 0L0T TOTT G¥'6 6€0T v¥Z GOT 8T9E 0T  .00.G9 Stel - - - (8'6) L00Z dos 1 [

- 90T 869 GT'L 2¢€L 99 v.L <TOT 666E 88ET  .00.59 Stel - - - (8'6) L00Z dos IS [

- €0'vT 099 9¥'9 2€9 199 /SS 90L vSSC LL'8 00059 Svolt - - - (8'6) L00Z dos IS [

- 1707 T.. 8L 0€L 29L S8S ¥L ¥EOE G6V 00,59 Svolt - - - (8'6) 200z dos IS [

- gzt 86'G TZ9 28S 8§ ¢l €8L TEOF 2T 00,59 Svolt - - - (8'6) 200z dos IS [

- L'TT G689 /89 T0L 889 TI§L SL'6 80EY €8/ 00059 Shoty - - - (8'6) L00z dos IS [

- G0'ST 00TT 860T 960T <¢OTT 82ZL 68L TS.E 98E€T 00,59 Stel - - - (8'6) L00z dos I [

- LE'L 089 059 T0L 869 0L 868 ¥ITr TOVT  .00.59 Stel - - - (8'6) L00g dos I8 [
Ge0-€0 (€0)88T €T OFT ¥2T ST 0SC €90 00S 8€¢ SS9 Vol 6§ G8 wT/H (971) 9002 4dv uyd 1

- eT'e 2§57 €c¢ 0TZ 08T ¥L€ SCT V90T €T€ SGo79 Ko Xa4 g'g G8 w T/H (91) 900z Jdv yd d

- GL'€ L€ €LE 8LE  ETE  GLE GLT  8e6  €TE 5G9 Vol GG G8 wT/H (91) 900z Jdv yd d

- eT'e 167 6vc G5C 0§C GL€ 88T €90T €TE 55079 Zhell g'g g8 W T/H (91) 9002 Jdv yd d
Ge0-€0 (20)z60 2v0 e€r0 €0 9¥0 8T STO0 19T 9¥0 100,69 Vo a8'T o w 0g/0 (8'LT) 5002 JeN ud 1

(ww)  (ww) (@d) (wuw) (ww) (ww) (ww) (Ww) Ww) Ww) (W) (W) (s) (w>) asoys  (w) tpdep  ypdap wnwiixew (00 1SS) poyau abers
S L ALY Y BV 1YV MH 4 AN M4 epniBuo  spmile  ol8ouelsiq  wonog / 8dAy |neH aleq Buijdwes  onsusboluo

"W s19s0qoJd e] ua sajuasald SesojusA 0Ud0 Se| ap oJ1awelp Jap obuel :S ‘s1asoqo.d el ap UQISIAIP B] 8p pniibuoj :ad ‘@iuswienuew

SOPB129]02 SOPRIBA SONPIAIpUI 1S ‘uoloueld ap ansede :yd ‘ondngo O ‘fewozuoy :H ‘nuaanl [ ‘earejered :d ‘uoiyinaloysuAyl 1 -(saob-eseurjdlsod//:dny)
Japuyred HYHAY J0Suss |op SojeM|sles sausbewil se| 8p epiusigo (D) Jew [9p [e1oiuadns eunjessdwal (1SS C(susweAndsdsel  uoiyInaloyouAyl
0 senJejesed/sajiuaanl) s19soqoid o sojnaeiua) soj ap obJe| (L ‘Oydalep Ope| |op Sozeiq So| ap oblJe| v ‘Bzaged B] ap Oydue MH ‘BIdje el ap pnibuoj 4 ‘ojuew
[ap oblJe| 1A ‘e1a[e '] 8p OYIUe AN OASNN 0409 |3 Ud Seplualqo snunuabiae xa||| ap sajiuaanl A sealejesed se| ap (sosswijiw ua) sepipaw A ugloezijeaoT 'T e|geL
"wu s19s0qoJd ayy ui Juasaid siaxans Y1bia ay) Jo Jsjawrelp ayl Jo abuel :S ‘Yibua] uoisIAIp sIasogo.d

:dd ‘S[enpIAIpUl papuesls Paldgjjod-puey :1s ‘iney uopjueld :yd ‘enbijqo :O ‘rewuozuoy :H ‘apuaAnl [ ‘ealepesed :d ‘uoiyinaioyouAys 1 (yaobeseurjdlisod//:dny)
aseqelep alnjeladwia) pasuas aAI[AIES Jopulyled HYHAY woly paureigo (Do) Ul ainjesadwisl 8depns BaS 1SS "SISISWIO[ Ul 2Ioys 0} 8durISIp pue
s1a1ow Ul passaldxa s1 yidaq (Ajaanosadsal uoiyinaloysuAyd o sealepesed/ssjiuaanl) yibus| s1osoqoud o ajoriual ;1 ‘Yyibua) swue b Ty ‘yum peay i MH ‘Uibusj
uly 14 ‘yibua] spurw AL ‘YUIM ULy SAAS THIND 0ASNN UI paulelqo snunuabae xs)|| Jo sajiuaAnl pue seAlejeled Jo (Sia1aWiljiW UI) SUOISUSWIP pue SUOIRIOT ‘T 9|qeL



300 Lat. Am. J. Aquat. Res.

Figure 2. Schematic representation of an Illex argentinus
paralarvae showing body dimensions registered in this
study. FW: fin with, ML: mantle length, FL: fin length,
HW: head with, AL: arms length, TL.: tentacle length.

Figura 2. Representacidn esquematica de la paralarva de
Illex argentinus donde se muestran las dimensiones
registradas en este studio. FW: ancho de la aleta, ML.:
largo del manto, FL: longitud de la aleta, HW: ancho de
la cabeza, AL: longitud de los brazos, TL: longitud de los
tentaculos.

Center (LAPEMAR-CENPAT) and are available for
further examination.

Paralarvae of I. argentinus were found in one out
of 22 hauls conducted in summer and one out of 17
performed in fall. No paralarvae were found in winter
(20 hauls) and spring (9 hauls). A total of five
paralarvae (one in March 2005 and four in April 20062
were obtained from an estimated volume of 9674 m
of seawater filtered as part of the zooplankton
monitoring program in Nuevo Gulf. The paralarvae
(mean mantle length: 7.6 mm) were captured at depths
lower than 30 m (Table 1). Additionally, in September
of 2007, 10 stranded juveniles (mean mantle length:
36.2 mm) were collected on a beach located at the
western margin of Nuevo Gulf (Table 1). Also, three
paralarvae of Loligo sanpaulensis, identified
following Bar6n (2003), were found in the samples.

Previous findings of I. argentinus paralarvae were
summarized by Haimovici et al. (1998), but were all
referred to mid and outer shelf and slope samplings.
The scarcity of information on the relevance of near-
shore waters for the reproduction and breeding of the
species may have lead to the sub-estimation of the
extension of the spawning and nursery grounds. In a
previous study, Crespi-Abril et al. (2008) pointed out

that I. argentinus uses near-shore waters of northern
Patagonia (San Matias Gulf) for mating and probably
for spawning. The finding of paralarvae in two
consecutive years and juveniles in the following year
in Nuevo Gulf evidences that breeding of |I.
argentinus, and probably hatching, are viable within
the northern Patagonian gulfs. Although the
abundance of squid paralarvae in our samples seems
to be low, values are not far from those reported in
some of the previous studies conducted on the shelf
and slope (Haimovici et al., 1998). Some causes for
these low captures could be the patchy distribution of
these organisms, their low densities and the
underestimation of their ability to elude the nets
(Haimovici et al., 2002). On the other hand, the
seasonality of hatching and breeding could restrict the
presence of these life stages in the water column to a
limited period of the year. Overall, from our
observations it becomes evident that there is a need for
more exhaustive and extensive sampling in near-shore
waters to determine how significant is the contribution
of 1. argentinus offspring breed in near-shore waters
compared to that of the shelf and slope.
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