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Abstract

A bottom longline survey took place between 22 October and 1 December 1997, and
several seamounts were surveyed to the south of Africa: close to the Antarctic Polar
Front (Meteor Bank) and in the CCAMLR region (Shona and Spiess seamounts, the
western slope of Bouvet Island, Ob and Lena Banks). Samples were collected from
longlines set perpendicularly to the isobaths and in depths down to 1 500-2 000 m.
Numerically, catches were dominated by Patagonian toothfish (Dissostichus eleginoides),
with 2 822 individuals caught (83% of total catch). Grenadiers of the genus Macrourus
were the second most abundant taxon (248 individuals). The total catch by weight was
21.430 tonnes, of which D. eleginoides comprised 20.502 tonnes (96%). The seamounts
differed substantially in relation to seabed topography, species composition of catches,
and relative abundance and size structure of D. eleginoides caught. Lengths of individual
D. eleginoides generally increased with depth although this trend may be confounded by
the presence of local seabed features, and juvenile fish in nearby shallow water. The sex
ratio of immature D. eleginoides less than 90 cm total length did not significantly
vary from 1:1. Females accounted for 70% of individuals of more than 90 c¢m in total
length. The stratum with the highest catch (weight) per unit effort was 600 to 800 m,
although absolute values varied between areas. Catch per unit effort ranged from
a maximum value of 359 kg/1 000 hooks on Ob and Lena Banks to a minimum of
185 kg /1000 hooks on Meteor Bank.

Résumé

Lors d’une campagne d’évaluation a la palangre de fond qui s’est déroulée du
22 octobre au 1¢* décembre 1997, plusieurs hauts-fonds ont été étudiés au sud de
I’Afrique : a proximité du Front polaire antarctique (banc Meteor) et dans la région de la
CCAMLR (bancs Shona et Spiess, pente occidentale de 1'fle Bouvet, bancs Ob et Lena).
Des échantillons ont été prélevés sur les palangres posées perpendiculairement aux
isobathes, jusqu’a 1 500 4 2 000 m de profondeur. Dans les captures, la légine australe
(Dissostichus eleginoidesy dominait, en nombre, avec 2 822 individus capturés (soit 83% de
la capture totale), suivie par les grenadiers du genre Macrourus (248 individus). La
capture totale s'élevait 4 21,430 tonnes dont 20,502 tonnes de D. eleginoides (soit 96%).
Les hauts-fonds se distinguent par la topographie du fond marin, la composition
spécifique des captures et 'abondance relative et la structure de tailles de D. eleginoides.
La longueur des individus de cette espéce augmente en général en fonction de la
profondeur, cette tendance pouvant toutefois étre influencée par certaines
caractéristiques locales du fond marin et par la présence de poissons juvéniles dans les
eaux peu profondes des alentours. Le sex-ratio des immatures de D. eleginoides de
moins de 90 cm de longueur totale est toujours proche de 1:1. Les femelles représentent
70% des individus de plus de 90 cm de longueur totale. La strate o1 I’on a réalisé la plus
grande capture (en poids) par unité d’effort est celle des 600 a 800 m, bien que les
valeurs absolues varient selon les régions. La capture par unité d’effort varie d'un
maximum de 359 kg/1 000 hamecons sur les bancs Ob et Lena & un minimum de
185 kg/1 000 hamegons sur le banc Meteor.

Pesrome

C 22 okTs0ps o 1 mexabps 1997 r. x 1ory ot AQpyKe OPOBOUIIACH JOHHAS SIPYCHAS
CheMKa, B X0A€ KOTOpo#l Obijio 00csieJ0BAHO HECKOJIBKO MOJABOHBIX
BO3BBINIEHHOCTEH — 0KOJI0 AHTAPKTHYIECKOro noJisipHoro ¢hponTa (banka Meteop) u B
3oHe neficteust Kouseniyu AHTKOM (Gauku Hlona, Hnuc, O6p u JleHa u 3anagHbii
ckJjion 0-Ba byse). Coop oOpa3uor prid BEJICA ¢ IPYCOB, BBICTABJISABINHXCS
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HepreHIuK Y ISIpHO u306aTtaMm Ha riaybunax ot 1500 go 2000 m. Hanbosee maccoBbM
BUIAOM B yJOBax ObL mataroHckuilt Knwikau (Dissostichus eleginoides): 6b1710
BBIJIOBJIEHO 2822 ocobu 3TOro Buaa, 4yTo cocrasideT 83% oT o0uero BbLIIOBA.
BTopsiM mo 4acToTe BCTPEUYaeMOCTU TAKCOHOM SIBJISAJUCHE MaKPYypPyCOBBIC
(248 ocobeit). Obmuit Bec BBLIOBa cocTaBua 21,430 T, u3 gero 20,502 T (96%)
npuiiochk Ha D. eleginoides. banku CHJIBHO PaziHUYasIMCh O TOnorpachur MOPCKOro
[IHa, BUIOBOMY COCTaBY YJIOBOB, & TaKJK€ OTHOCHTEJIbHOI UHMC/IEHHOCTH U Pa3MepHOii
CTPYKType noiiManubix ocobeil D. eleginoides. Kak npasuso, giauHa ocodeit
D. eleginoides yBesmmuuBajiach ¢ rAyOUHOH, OOHAKO HA OTHX PEe3yJIbTaTax MOTJIU
CKa3aTbCs JOKaJbHBIE OCOOCHHOCTH MOPCKOro AHA M HAJIHYHE MOJIOAU PO Ha
MeJsiKoBoabe. COOTHOIIEHHE TOJI0OB HENOJ0BO3pebIX ocodeit D. eleginoides oGuiei
nmHol Meree 90 oM kostebastoch oxosto 1:1. Camkun coctaBunu 70% ocodedl mInHOI
6onee 90 cm. Haubonee (o Becy) KpynHBIH YIOB Ha €OIHULY YCUITHSI OB MOJTyYeH B
riyouHHOM cy10e 600-800 M, XOTs aGCOJTHOTHBIE BEJIMUHHBI BAPbUPOBA/IH OT paiiona K
pafiony. MakcumasIbHblil YJI0B Ha equHuly ycusms cocraBus 359 kr/1000 xproukos
Ha 6ankax OOp n Jlena, a MuAMabubl ~ 185 kr/1000 kproukoR Ha Hanke Meteop.

Resumen

Entre el 22 de octubre y el 1 de diciembre de 1997 se realizé un crucero de investigacién
con palangre de fondo. Durante el mismo se prospectaron diversas montafas
submarinas al sur del continente africano, en las proximidades del frente polar antartico
(banco de Meteor) y en la regién de la CCRVMA (montafias submarinas de Shona,
Spiess, talud occidental de la isla de Bouvet y bancos de Ob y Lena). El método de
muestreo consistié en pescas con palangre utilizando radiales perpendiculares a las
isébatas hasta profundidades de 1 500 a 2 000 m. Las capturas en ntimero fueron
dominadas generalmente por Dissostichus eleginoides con 2 822 ejemplares (83%), siendo
las especies del género Macrourus el segundo grupo mas abundante (248 ejemplares). La
captura total en peso fue de 21,430 toneladas, de las cuales 20,502 toneladas (96%)
fueron de D. eleginoides. Las montafias submarinas mostraron diferencias sustanciales
en relacién con la topografia, la composicién en especies de la captura, y la abundancia
relativa y la estructura de tallas de D. eleginoides, encontradas en cada una de ellas. Las
tallas de los ejemplares de D. eleginoides en general aumentaron en funcién de la
profundidad aunque es posible que esta tendencia sea enmascarada por las
caracteristicas locales del lecho marino y la presencia de peces juveniles en aguas
someras cercanas. La proporciéon de machos y hembras de D. eleginoides de talla menor
a 90 cm no vari6 significativamente de 1:1. El 70% de los ejemplares mayores de 90 cm
de longitud total fueron hembras. El estrato con la mayor captura por unidad de
esfuerzo en peso fue el de 600-800 m, aunque los valores variaron entre las distintas
areas. La captura por unidad de esfuerzo total fue también diferente de una regién a
otra, variando su valor desde un maximo de 359 kg/1 000 anzuelos en los bancos de Ob
y Lena a un minimo de 185 kg/1 000 anzuelos en el banco Meteor.

Keywords: bottom longline survey, Dissostichus eleginoides, by-catch, seamounts,
Subarea 48.6, Division 58.4.4, CCAMLR

INTRODUCTION

A bottom longline survey was carried out
between 22 October and 1 December 1997 in
waters of the southeast Atlantic close to the
Antarctic Polar Front and within Subarea 48.6 and
Division 58.4.4. During this expedition several
seamounts were surveyed to the south of Africa:
close to the Antarctic Polar Front (Meteor Bank)
and in the CCAMLR region (Shona and Spiess
seamounts, the western slope of Bouvet Island,
Ob and Lena Banks). The overall objective of the
cruise was to study fish populations inhabiting
these seamounts, in particular those of Patagonian
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toothfish (Dissostichus eleginoides). The study used
direct observation methods in order to improve
knowledge on D. eleginoides and associated
species and focused on a region in which the
presence of D. eleginoides was uncertain (Moreno
et al., 1997). The survey followed the recommen-
dations of the CCAMLR Workshop on Methods
for the Assessment of D. eleginoides (SC-CAMLR,
1995).

The development and consolidation of fisheries
for D. eleginoides on existing grounds, and recent
expansions into new areas, have created a need
for the acquisition of information that provides
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greater knowledge on the biology and population
dynamics of this species, as well as differences
that may exist between oceanic regions. Thus, the
specific objectives of the study were to analyse
variations in the faunistic structure along
latitudinal and longitudinal gradients within the
geographical and bathymetric distributional
range of D. eleginoides in the area surveyed.

MATERIAL AND METHODS

Spanish-style bottom longlines (L6pez Abellan
and Gonzalez, 1998) of 2 775 to 13 875 m in length,
and each with 1 500 to 7 500 hooks, were used
throughout the survey. Straight and holed 31 mm
hooks were used.

The study areas, identified a priori, were
located in three rectangular areas covering
(Figure 1):

(1)  Zulu (47°45’S, 10°00'E) and Meteor Banks
(48°00’S, 8°30’E) outside waters regulated
by CCAMLR;

(ii)  Shona Seamount (51°00°S, 2°45E), Spiess
Seamount (54°40°S, 0°15'E) and the slope of
Bouvet Island (Subarea 48.6); and

(ili) Ob Bank (52°30°S, 41°30'E) and Lena Bank
(53°00’S, 44°15’E) (Division 58.4.4).

A total of 21 longline sets (transects) were
made, eight in region (i), five in region (ii) and
eight in region (iii).

The longlines were set perpendicularly to the
isobaths and in depths down to 1 500-2 000 m.
The number of longline sets at each seamount was
determined by seabed topography, and at least
two sections of the slope around each seamount
were sampled. Longlines were set at night, and
soak times ranged from 7 to 10 hours, depending
on the time of setting and the local time of
twilight.

The aim of this sampling regime was to obtain
as many samples as possible from each study area
and depth stratum, and to sample continuously
across the different depth strata within each
longline set. This method required continuous
sampling by four scientific observers during
hauling of the longlines in order to assign catches
to each stratum. Catch and effort were calculated
by depth strata and by area for all species caught.

Differences in length frequencies of D. eleginoides
with depth were examined using a two-tailed
Kolmogorov-Smirnov test for large samples. The
critical values were obtained at the 0.05 level of
significance using the method of Siegel and
Castellar (1988). Length-frequency distributions
were standardised by sampling effort in each
depth stratum, and summed to produce the
overall length-frequency distribution. Lengths for
D. eleginoides were measured as total length (TL).

The sex ratio of D. eleginoides by size and depth
was obtained from biological samples, and the
analysis of goodness of fit to the expected ratio 1:1
was carried out using the Chi-square method
(t; = 0.05) (Zar, 1984). A t-test was also used to
compare the allometry coefficients in the
length-weight relationship.

RESULTS AND DISCUSSION
Fishing Operation and Bottom Topography

Details of the fishing operation are shown in
Table 1, including date, depth, position and
starting and finishing time of setting and hauling.

In the Meteor Bank region, the surveyed depth
ranged from 630 to 2 300 m. The bottom was
rocky but not excessively abrupt. Generally,
seamounts in this area had small, relatively
smooth, plateaus. In Subarea 48.6, seamounts
were irregular with extensive slope areas and no
plateaus (note that the Bouvet Island shelf was
not surveyed). The Shona Seamount was difficult
to survey because of its irregular topography
above 900 m and strong currents. At Spiess
Seamount, the surveyed depth ranged between
670 and 1 400 m; below this depth, the slope fell
away sharply making sampling impractical. Only
one set was made between 700 and 1 200 m on the
abrupt slope of the Bouvet Island area. Ob and
Lena Banks had a smoother topography similar to
that found in the Meteor Bank area. Each of these
banks had an extensive plateau which, in some
cases, fell abruptly to great depths. Fishing took
place at depths ranging between 280 and 1 800 m,
and with fewer operational difficulties than in the
other areas.

Species Composition and
Size Distribution of Catches
Overall, the species diversity was low, with a

total of 10 species caught, eight fish (including
6 teleosts, 1 channichthys and 1 Rajidae) and two
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Table 1:  Fishing operations by sector: setting date, time and position, hauling date and time, number of hooks by set.
Sector | Haul No. Setting Hauling No.
Date Time Depth Latitude S Longitude E Date Time Hooks
Start End Start End Start End Start End Start End

Meteor 1 27/10/97 1833 1924 810 1935 |48°11.894" 47°12.183' | 9°38.250° 9°47.717'128/10/97 | 0400 1410 7 500

2 28/10/97 | 1901 1929 1 679 738 | 47°10.738" 47°12.802°| 9°35.126" 9°38.332°|29/10/97 | 0420 1000 3 750

3 30/10/97 | 0038 0104 727 1084 |48°10.982" 48°11.012" | 8°19.527" 8°23.948’ | 30/10/97 § 0740 1205 3 750

4 30/10/97 ] 1833 1901 1825 950 |48°06.348" 48°07.557’| 8°06.432" 8°10.687"|31/10/97 | 0553 0955 3750

5 31/10/97 1846 1912 1718 1 007 | 48°34.743" 48°33.188'| 7°44.267’ 7°48.488) 1/11/97 0535 1125 3 750

6 1/11/97 1848 1915 642 829 | 48°24.438" 48°22.220’ | 7°56.341" 7°59.549'| 2/11/97 0535 0955 3 750

7 2/11/97 1906 1931 888 704 | 48°25.818" 48°22.566’ | 7°39.576" 7°42.902| 3/11/97 0525 0945 3 750

8 3/11/97 1917 1941 889 1296 | 48°25.140° 48°27.670"| 7°39.706" 7°37.404"| 4/11/97 0538 0930 3 750

Shona 9 5/11/97 | 2225 2254 1 519 917 | 51°15.843" 51°15.920’| 0°30.363° 0°36.371'] 6/11/97 0622 1100 3 750

10 6/11/97 1946 2007 1 583 2 062 |51°12.943" 51°14.997'| 0°41.201" 0°43.841’] 7/11/97 0605 1150 3 750

Spiess 11 8/11/97 | 2025 2053 674 682 | 54°41.846’ 54°42.713'| 0°07.212" 0°13.243"| 9/11/97 0530 1015 3 750

12 9/11/97 2031 2100 785 1405 |54°42.172" 54°43.166° | 0°15.219° 0°21.089"|10/11/97 | 0615 1130 3 750

Bouvet 13 10/11/97 | 2346 0016 1156 714 | 54°32.887" 54°35.314’ ] 2°50.295" 2°55.166'{11/11/97 | 0700 1207 3 750

Ob 14 17/11/97 | 1817 1912 955 521 | 52°23.455" 52°18.281" | 41°03.810" 40°55.053" | 18/11/97 | 0440 1330 7 500

15 18/11/97 1837 1904 887 1375 ]52°22.229" 52°25.957’ | 41°02.617" 41°02.465" | 19/11/97 | 0508 1000 3 750

16 19/11/97 | 1843 1909 359 294 | 52°17.914" 52°17.760° | 40°54.137" 41°00.352' | 20/11/97 | 0420 0818 3 750

Lena 17 20/11/97 | 2110 2200 773 500 |52°49.503" 52°49.480" | 43°30.055" 43°44.343'|21/11/97 | 0535 1353 7 500

Ob 18 22/11/97 | 0040 0107 1 500 1789 ]52°28.346" 52°26.916" | 41°45.104" 41°50.064" | 22/11/97 1130 1420 3 750

19 22/11/97 | 1814 1903 269 1 551 |52°25.840" 52°27.3117 | 41°34.602" 41°46.846° | 23/11/97 | 0510 1345 7 500

20 23/11/97 | 1917 1944 267 374 | 52°14.343" 52°15.831"]41°15.136" 41°20.486"|24/11/97 | 0441 0850 3750

21 24/11/97 | 1832 1844 286 280 |52°19.653” 52°18.525"{41°12.869" 41°11.196' | 25/11/97 | 0602 0720 1 500

Table 2:  Caught species (number, weight and percentage) by surveyed region and total.
Species Meteor Bank Subarea 48.6 Ob and Lena Banks Total
No. % Weight % No. % Weight % No. % Weight % No. % Weight Y%
(kg (kg) (kg (kg)

Dissostichus eleginoides 401 68.20 | 6 128.64 92.78 | 79 42.02 | 494,41 77.02 12342 89.59 |13 87926 97.73 | 2822 83.24 | 20 502.31 95.58
Macrourus spp. 146  24.83 422.41 6.39 89 47.34 |1 124.76 19.44 13 0.50 54.95 0.39 248 7.32 602.10 2.81
Lepidonotothen squamifrons 176 6.73 9571  0.67 176 5.19 95.71  0.45
Antimora rostrata 34 5.78 49.91 0.76 | 17 9.04 20.43 3.18 15 0.57 17.18 0.12 66 1.95 87.52  0.41
Muraenolepis microps 1 0.17 0.57 0.01 1 0.53 1.24 0.19 7 0.27 3.64 0.03 9 0.27 5.44 0.03
Lepidonotothen larsenii 2 0.08 0.06  0.00 2 0.06 0.06 0.00
Raja taaf 44 1.68 142.01 1.00 44 1.30 142.01 0.66
Lithodidae 6 1.02 4.34 0.07 2 1.06 1.06 0.16 15 0.57 9.28 0.07 23 0.68 14.67 0.07
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crustaceans (Lithodidae) (Table 2). Numerically,
the dominant species was D. eleginoides (n = 2 822,
83% of total catch), and grenadiers of the genus
Macrourus ranked second (248 individuals). In
all, 3 376 individuals were caught weighing
21.430 tonnes, of which D. eleginoides comprised
20.502 tonnes (96%).

Five species of fish were caught on Meteor
Bank. The highest diversity was recorded on Ob
and Lena Banks and species included grey
rockcod (Lepidonotothen squamifrons), painted
rockcod (Lepidonotothen larsenii) and skate (Raja
taaf) (Gon and Heemstra, 1990). Samples here
were taken over the largest bathymetric range
sampled during the survey. Comparison with
results obtained from nearby areas indicated that
the number of by-catch species was lower during
the survey than, for example, the diversity
reported from the Kerguelen Islands (Duhamel et
al., 1997), although the dominance in the by-catch
of the widespread genus Macrourus was common
to both areas.

The relative numerical abundance of the
species in catches taken in the regions studied is
shown in Figure 2. D. eleginoides represented 68%
of the catch on Meteor Bank, 42% in Subarea 48.6
and 90% on Ob and Lena Banks. Species of the
genus Macrourus were the second most abundant
in catches from the first two regions, representing
a similar percentage to that of D. eleginoides in
Subarea 48.6. In the region of Ob and Lena Banks
Macrourus spp. was replaced by L. squamifrons,
although with a lower percentage (7%). This
substitution resulted from the incorporation of
shallow areas (above 400 m) in that region. From
the results obtained it can be concluded that
there was an inverse relationship between the
abundance of D. eleginoides and Macrourus spp. in
the catch. Dissostichus mawsoni was not recorded
in any of the sets.

The continuous sampling regime provided
information on the relative position along the
longline of each individual caught, and the size
of the individuals in relation to topography
(Figure 3). Comparing set 1 in the Meteor Bank
area and sets 14 and 19 on Ob Bank, the
differences already noted were clearly shown in
relation to the species composition of catches and
the inverse relationship between the catches of
D. eleginoides and Macrourus spp. At the same
time, differences were observed in the density of
catches of D. eleginoides that could not be
explained by interspecific competition for bait,
but rather by the density of this species in the area
surveyed.

Figure 3 illustrates differences in the sizes of
D. eleginoides from the two regions. Fish were
larger in set 1 (Meteor Bank) and there was a
tendency for sizes to increase with depth, a
trend in bottom-dwelling species which has been
described by other authors (Duhamel, 1987;
Moreno et al., 1997). In addition, changes
in topography, such as at the shelf break,
produced changes in size and, therefore, in the
size structure at these locations (set 19). In
addition, changes in size were noted at specific
locations within longline sets due to schools of
fish which appeared associated with elevations,
depressions, walls etc. on the seafloor (set 14).
The results also corroborate the tendency of
D. eleginoides to form aggregations, as Duhamel
(1987) has described, although some of these
aggregations consisted of fish of widely ranging
sizes within a small spatio-temporal scale.

Dissostichus eleginoides
Length-frequency Distributions of Catches

There were marked differences in sizes of
specimens caught on Meteor Bank and those
caught on Ob and Lena Banks (Figure 4), and
these may reflect differences between the
number of shallow strata surveyed in the two
regions (Figure 5). A greater percentage of large
individuals was present on Meteor Bank
compared with Ob and Lena Banks. Thus the
mean sizes of individuals on Meteor Bank was
105.24 cm (SD = 21.5) - larger than that of
specimens from Ob and Lena Banks (77.04 cm,
SD = 16.21) and in Subarea 48.6 (75.38 cm,
SD = 21.12). However, in this latter area only
79 individuals were caught and several strata
could not be surveyed. The overall mean length
of specimens was 81 cm (SD = 19.83) and the
mean weight was 7.27 kg (5D = 6.47).

Length-frequency Distributions by Depth

Statistical analysis of the length distributions
per 100 m depth strata using the Kolmogorov—
Smirnov test indicated that there were five depth
strata in relation to size: 200-300 m, 300-600 m,
600-800 m, 800-1 500 m and 1 500-1 900 m.
Although this stratification was generally
applicable to the areas of Meteor Bank and Ob
and Lena Banks, regional differences were seen
between the population size structures of
D. eleginoides (Figure 6). In the depth strata where
individuals from different regions overlapped, the
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relative length-frequency distributions were
different, and the mean size of specimens from
Meteor Bank was larger than that from the other
regions.

The differences observed may have been due
to the presence on Ob and Lena Banks of young
individuals that inhabited depths between
200 and 600 m. We concluded that the presence of
juveniles affected the length structure in nearby
deeper strata through the contribution of small
individuals, and produced the unimodal structure
observed in the shallower strata. The progression
of this mode with depth indicated an ontogenetic
migration to deeper water, as described by
Duhamel (1987), when he considered factors
affecting the migration of this species. Thus, the
mode of 65 cm at depths of 300 to 600 m moved to
70 cm at the next deepest stratum, then 75 cm at
the 800 to 1 500 m stratum. However, the
shallowest stratum (200-300 m) was more affected
by the presence of both small and large
individuals than the 300 to 600 m stratum.

Sex Ratio

Of the 662 individuals of D. eleginoides used in
this analysis, 463 were females and 199 males.
Females reached larger sizes than males (females
= 168 cm TL, males = 136 cm TL), and the
proportion of males in the catch decreased with
increasing body size (Figure 7). The goodness-of-
fit analysis of the expected ratio 1:1 indicated
that, up to 90 cm TL, the ratio of sexes was not
significantly different from 1:1.

Comparing these results with those obtained
by Konforkin and Kozlov (1992), in which they
reported that males reached sexual maturity at
72 to 90 cm in length, we can confirm that there is
a correlation between the length at which sexual
maturity of males is reached and the size at which
the abrupt shift in the sex ratio (male:female)
occurs, changing from 1:1.30 to 1:3.38.

A global interpretation of the situation is that
the decrease in the presence of males is linked to
length at maturity. Thus, large, mature, males
had either migrated out of the survey areas, or
became inaccessible to the bottom longline, or had
disappeared through natural mortality, with the
result that males represented only 30% of the total
individuals analysed. However, we did not
determine whether the sex ratio fluctuated over a
12-month period. Moreno et al. (1996) showed
that, in spite of a tendency for the proportion of

104

females in the catch to be higher than that of
males, the sex ratio fluctuated over time, possibly
due to a migration of males to other geographical
areas, or vertically within the water column. It is
evident that males migrate to greater depths at a
small size (72-90 c¢m) than females, which first
reach maturity at 90 to 100 cm (Konforkin and
Kozlov, 1992). Thus, the migration of males to
deeper water increased their proportion at the
600 to 800 m (32%) and 800 to 1 500 m strata
(34%), but did not explain the marked change in
the sex ratio when males reached 95 cm TL.

Maturity

Most individuals in the three regions sampled
were at stages 1 (immature) and 2 (maturing
virgin or resting). On Meteor Bank, 23% of the
females and 3% of males were at stage 5 (spent),
and only a single male at stage 4 (ripe) was found.
On Ob and Lena Banks, five females (2%) were at
stage 5 and one at stage 3 (developing).

These results indicated that spawning had
already occurred, and that this took place on Ob
and Lena Banks earlier than on Meteor Bank.
According to the synopsis reported by Moreno et
al. (1997) from diverse authors and areas, the
results obtained did not contradict previous
findings that D. eleginoides spawned in winter. In
areas close to those in this study (Crozet and
Kerguelen), spawning is known to take place
from June to August/September (Duhamel, 1987).
This coincided with our observations which were
carried out during November.

Length~-Weight Relationship

Values of the constants 2 and b of the length—
weight equation, the correlation coefficient, the
interval of sizes used, the number of individual
males and females, and the totals for both sexes
are presented in Table 3. Note that from 136 cm
TL, only females were present. The t-test applied
to the allometry coefficients showed that there
were no significant differences (p < 0.05) between
sexes.

Catches, Effort and Catch
per Unit Effort (CPUE)

The CPUE (kg/hook) by depth stratum
followed a similar trend in all regions (Figure 8).
The stratum with largest yields in weight was
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Table 3:  Dissostichus eleginoides length-weight relationship. Values of a
and b constants, correlation coefficient, size interval and number of
individuals, for males, females and total.

W=ax LTV Males Females Total
a 8.804E-06 7.974E-06 8.128E-06
b 3.0557 3.0795 3.0749
Min. length 45 43.8 43.8
Max. length 136 168 168
n 199 463 662
7 0.9948 0.9925 0.9935

600 to 800 m, although maxima were different for
Ob and Lena Banks (413.06 kg/1 000 hooks),
Meteor Bank (225.10 kg/1 000 hooks) and
Subarea 48.6 (58.16 kg/1 000 hooks).

However, CPUE (fish/hook) (Figure 9)
indicated that the stratum where D. eleginoides
was abundant (82 specimens/1 000 hooks) was
300 to 600 m (Ob and Lena Banks), where
recruitment mainly occurred. From this stratum,
CPUE (fish/hook) decreased in both shallower
and deeper waters.

Changes in the mean size by stratum (Figure 8)
and CPUE (Figures 8 and 9) indicated that
decreases in CPUE (fish/hook) between strata
300-600 m and 600-800 m were compensated by
increases in CPUE (kg/hook), although this effect
disappeared at deeper strata. The mean sizes of
fish on Meteor Bank were larger than those of the
other areas, but the smallest number of

individuals in the catches there contributed to low
CPUE in weight.

Estimates of yield by region confirmed that
the CPUE on Ob and Lena Banks (359 kg/
1 000 hooks) was double the value for Meteor
Bank (185 kg/1 000 hooks). In Subarea 48.6,
the highest yield was 43 kg/1 000 hooks. The
estimated CPUE for the total of the three regions
was 246 kg/1 000 hooks.

CONCLUSIONS

D. eleginoides was the most abundant species
within the area surveyed. The diversity of the
by-catch varied in relation to depth.

The surveyed seamounts showed substantial
differences in topography, in the number and
abundance of species, and in the catches and size
structures of the D. eleginoides population. Thus it
is inadvisable to extrapolate results from one

geographical area to another without further
information on the characterisation of the
populations inhabiting the different regions.

The sizes of the individuals of D. eleginoides
that inhabit the shallower stratum in the
seamounts were reflected in the size structure of
the deepest strata. Likewise, D. eleginoides had a
tendency to increase in size with depth. This
general tendency showed some local variation
which may have been related to changes in

topography.

The overall length-frequency distribution by
depth indicated that the proportion of the
population that inhabits Meteor Bank may consist
primarily of adults dispersing from other areas
through migration, with few juveniles, which
would generate a polymodal structure such as the
one observed in the 600 to 800 m stratum, in
which the largest individuals were dominant.

The success of recruitment may be dependent
on the depth of the bottom. Thus, the absence of
substrate shallower than 300 m at seamounts may
lead to poor recruitment in these regions.

The sex ratio of D. eleginoides less than 90 cm
TL was not significantly different from 1:1. At
sizes above 90 cm TL, the sex ratio (male:female)
increased with length from 1:1.30 to 1:3.38 in the
140 cm interval. The size at which the sex ratio
ceased to be 1:1 coincided with the size at which
males reached sexual maturity, which in turn
coincided with some natural process that reduced
their presence, probably spawning mortality.
Thus, the shortage of large males meant that
females represented 70% of the total individuals
analysed.

The spawning season of D. eleginoides in the
area surveyed took place in winter, i.e. in the
months prior to this study. The timing of this
season was similar to that reported in waters
adjacent to the Crozet and Kerguelen Islands.

105



Lépez Abellan and Gonzélez Jiménez

ACKNOWLEDGEMENTS

We are grateful to P.A. Hulley and an
anonymous reviewer for their useful comments
on the manuscript and for pointing out some
inconsistencies in the first draft. In particular, we
acknowledge the assistance of our colleagues
Fernando Quintero and José Luis del Rio.

REFERENCES

Duhamel, G. 1987. Ichtyofaune des secteurs
indien occidental et atlantique oriental de
l"ocedn Austral: biogéographie, cycles
biologiques et dynamique des populations.
These de doctorat d’Etat. Université Pierre et
Marie Curie, Paris VI: 687 pp.

Duhamel, G., P. Pruvost and D. Capdeville. 1997.
By-catch of fish in longline catches off
Kerguelen Islands (Division 58.5.1) during the
1995/96 season. CCAMLR Science, 4: 175-193.

Gon, O. and P.C. Heemstra (Eds). 1990. Fishes of
the Southern Ocean. J.L.B. Smith Institute of
Ichthyology, Grahamstown: 462 pp.

Konforkin, I.N. and A.N. Kozlov. 1992. Pre-
spawning and spawning biology of the
Patagonian toothfish, Dissostichus eleginoides,
around South Georgia (Subarea 48.3).
Document WG-FS5A-92/13. CCAMLR, Hobart,
Australia: 16 pp.

106

Lopez Abelldn L.J. y J. Gonzalez. 1998. Informe
de la camparfia de investigaciéon biolégico-
pesquera de palangre de fondo en aguas del
Atlantico sur-oriental y en los sectores
atldntico e indico de la CCRVMA (Subarea 48.6
y Divisién 58.4.4). Document WG-FSA-98/48.
CCAMLR, Hobart, Australia: 25 pp.

Moreno, C.A., J. Guerra and A. Zuleta. 1996.
Sexual ratio of Dissostichus eleginoides from
longlines samples: a partial indicator of
reproductive migration in Subarea 48.3.
Document WG-FSA-96/44. CCAMLR, Hobart,
Australia: 7 pp.

Moreno, C.A., P.S. Rubilar y A. Zuleta. 1997.
Ficha técnica del bacalao de profundidad
Dissostichus eleginoides, Smitt 1898. Document
WG-FSA-97/42. CCAMLR, Hobart, Australia:

15 pp.

SC-CAMLR. 1995. Report of the Workshop on
Methods for the Assessment of Dissostichus
eleginoides. In: Report of the Fourteenth Meeting
of the Scientific Committee (SC-CAMLR-XIV),
Annex 5, Appendix E. CCAMLR, Hobart,
Australia: 387-417.

Siegel, 5. and N.J. Castellar. 1988. Nonparametric
Statistics for Behavioral Sciences. McGraw-Hill
International Editors: 399 pp.

Zar, JH. 1984. Biostatistical Analysis. Prentice-
Hall International, Inc.: 718 pp.



58.4.4

1vV1sion

, Subarea 48.6 and Di

ine survey in southeast Atlantic

Longl

Atlantic

Dobrovol' Skij

South Africa

Q9

Crozet (Is.)

58.4.4

CCAMLR

48.6

Southern Ocean

30°

50°

55°

50°

45°

40°

35°

30°

25°

20°

15°

10°

50

0°

50

track and areas surveyed. Coastline and the 500, 1 000, 1 500 and 2 000 m depth contours are

Cruise
shown.

Figure 1

Subarea 48.6
(Shona — Spiess seamounts/Bouvet Island slope)

Meteor Bank

A. rostrata 9.0%
M. microps 0.5%

Macrourus spp. 47.3%

Macrourus spp. 24.8%

Lithodidae 1.0%

SR

Lithodidae 1.1%

2R
@
0o

1%}
£8
Y
O
G2
gE

<=

Qe

0%

D. eleginoides 42

SR LRRRRRRRRRRRRRAR S
s LR
N

D. eleginoides 68.2%

Ob and Lena Banks

L. squamifrons 6.7%

R. taaf 1.7%

s

M. Microps 13.5%
Lithodidae 28.8%
Macrourus spp. 25.0%
L. larseni 3.8%

A. rostrata 28.8%

Others 2.0%

- 2N
W)
(B REERERRZAERRRRRARRRRAR

Qs

D. eleginoides
89.6%

Relative abundance of species by region.

Figure 2

107




801

Length (cm)

m)

Depth (

200

180

160

140

120

100

80

60

40

20

-100
-200
-300
-400
-500
-600
-700
-800
-900
-1000
-1100
-1200
-1300
-1400
-1500
-1600
-1700
-1800
-1900
-2000

e D. eleginoides
X Macrourus spp.
° O A. rostrata °
e
%
®
° © M LY ° ¢
° ® ° ® o @ ¢
se ° e e e ° e s °
®g °® % LY « °
o o0 ° °
J e® o ° ® [ 4 ®
° e ® ® c.. hd
‘.
o]
o} o o
o, %% s
X X %,
XK X X XWQK& >Z>(2<>§<>R&>< X x Ly X
NEaa X X
Set 1

Length (cm)

Depth (m)

200

180

160

140

120

100

60

40

20

L
80 |, °s.%

® D. eleginoides
X Macrourus spp.
4 Lithodidae

v L. murrayi

® Oa‘.

.‘o
e®

&

-100
200
-300
-400
-500
-600
-700
-800
-900
-1000
-1100
-1200
-1300
-1400
-1500
-1600
-1700
~1800
~1900
-2000

Set 14

S

Vi

[ zeTpzUOD) pue uglpqy zado]

Zauuit



601

Figure 3:

200
e D. eleginoides # L. squamifrons

180 A Lithodidae & M. microps
X Macrourus spp. O A. rostrata

160

Length (cm)

Set 19

-100
-200
-300
-400
-500
-600 p L R :
700 : Dl g
800 : G :
-900
-1000
1100
1200 .
1300 |1
-1400 it
1500
-1600
1700
1800 i ittt el S
-1900
-2000

Depth (m)

Depth profile, position and length of fish caught during set 1 on Meteor Bank and sets 14 and 19 on Ob Bank.

¥'¥'8G UOISIAL(] pUe 9'g§ eareqng ‘ORUe[Y 1SeaInos ur Aoains sun3uory



Lépez Abellan and Gonzélez Jiménez

401, mean length = 105.24

-®- Meteor Bank: n

77.04

2 342, mean length =

wuw Ob and Lena Banks: 11

75.38

79, mean length =

--- Subarea 48.6: n

abejusalad

100 105 110 115 120 125 130 135 140 145 150 155 160 185 170

85 90 95

75 80

40 45 50 55 60 85 70

Total length {(cm)

Length-frequency distributions of Dissostichus eleginoides in catches by area surveyed.

Figure 4:

= Ob and Lena Banks

e Meteor Bank
--- Subarea 48.6

1
o)
@

100
80
4

abejusossd

0
20
0

40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 145120 125 130 135 140 145 150 155160 165 170

Total fength (cm)

Cumulative length-frequency distributions of Dissostichus eleginoides in catches by area surveyed.

Figure 5:

110



Longline survey in southeast Atlantic, Subarea 48.6 and Division 58.4.4

200-300 m
30
25
e Ob and Lena Banks: =366, mean length = 74.36
20 4
@
o
pr]
=4
@
<4
i)
a
T T L L L L
40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130135 140 145 150 155 160 165
Total length (cm)
300-600 m
30
25— === Ob and Lena Banks: n =1 957, mean length = 72.63
20 —
@
o>
B}
s 15—
2
&
o
10
5
0 t T 1 T T T T T T T T 1 T T T i 1 1

1 1 1
40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165

Total tength (cm)

600-800 m
30
- Meteor Bank: n =677, mean length = 97.56
25 ~ em= Ob and Lena Banks: n = 208, mean length = 79.74
-~ Subarea 48.6: n =59, mean length = 71.57
[
o
T
£
D
°
[0}
o
40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165
Total length (cm)
Figure 6: Length-frequency distributions of Dissostichus eleginoides by depth stratum in each area surveyed.

(Figure 6 continued next page)
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Figure 8:  CPUE (kg/1 000 hooks) of Dissostichus eleginoides and mean length by depth
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Liste des tableaux

Opérations de péche par secteu : date, heure et position de la pose, date et heure de la remontée,
nombre d’hamegons par pose.

Especes capturées (nombre, poids et pourcentage) par région couverte, et pour 1'ensemble.

Rapport longueur-poids de Dissostichus eleginoides. Valeur des constantes a et b, coefficient de

corrélation, intervalle de tailles et nombre d’individus : méales, femelles et des deux sexes combinés.
Liste des figures

Trajet de la campagne et régions couvertes par 'évaluation. Sont illustrés : la c6te et les isobathes
500, 1 000, 1 500 et 2 000 m.

Abondance relative des especes par région.

Profil bathymeétrique, position et longueur des poissons capturés pendant la pose 1 sur le banc
Meteor et pendant les poses 14 et 19 sur le banc Ob.

Distributions des fréquences de longueurs de Dissostichus eleginoides dans les captures, par région
couverte par la campagne d’évaluation.

Distributions cumulatives des fréquences de longueurs de Dissostichus eleginoides dans les captures,
par région couverte par la campagne d’évaluation.

Distributions des fréquences de longueurs de Dissostichus eleginoides par strate de profondeur dans
chaque région couverte par la campagne d’évaluation.

Sex ratio de Dissostichus eleginoides par taille.

CPUE (kg/1 000 hamecons) de Dissostichus eleginoides et longueur moyenne par strate et par région
couvertes.

CPUE (poissons/1 000 hamecons) de Dissostichus eleginoides par strate et par région couvertes.

Cnucok TadJui

[TpoMbICc/I0BBIE ONEpalHy MO CEKTOpaM: AaTa, BPeMs i MECTONOJIOXKEHUE MOCTaHOBKH, AT H
BpeMst BRIOOPKHM, KOJTMYECTBO KPFOUKOB [0 MOCTAHOBKAM.

BoL10BJIeHHBIE BHIIbI (KOJIMYECTBO, BEC U MPOLEHT) N0 06C/1eJOBaHHBIM palfioHaM U BCeMY paiioHy.

B3aBUCHMOCTD AJHHA-BecC aJs Dissostichus eleginoides. 3HadeHUst TOCTOSAHHBIX d H b,

K03 hHUMEHT KOPPESISIUMY, pa3MepHBIii HHTEPBasl M KOJIMYECTBO 0co0eH — /I caMIOB, CaMOK U
BCETO.

CHucoK pHCYHKOB

Mapuipyt cyasa u obciienoBarnbie paifonsl. Beperosas snunus u uzodatw 500, 1000, 1500 n
2000 M.

OTHOCHTEIbHAS YHCJIEHBOCTD BHOOB IO paﬁOHaM.

TIpoduiis TryGHHbL, MECTOMOIOXKEHHE YJI0Ba U IJIMHA PBIO, BBIJIOBJICHHBIX B XO/€ MOCTAHOBKH 1
na Ganke Mereop u nocranoBok 14 u 19 nHa Ganke OOb.

Yacrornoe pacnpenenenue qyuH Dissostichus eleginoides B yJ10Bax o 00c/IeAOBaHHBIM paifogaMm.
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KyMy assTHBHOE UacTOTHOE pacnpenesieune niuH Dissostichus eleginoides B ynopax no
00cJ1e TOBAHHBIM palOHAaM.

YacrorHoe pacnpenefienue OJuH Dissostichus eleginoides 10 rOpH30HTaM B KaX/JA0M
obcrienoBaHHOM palione.

CooTtHorienue nosioB y Dissostichus eleginoides 1o pazmepam.

CPUE (xr/1000 kproukoB) ansi Dissostichus eleginoides W cpemHsAsl JJIMHA MO FOPU30HTAM H
00csIe JOBAHHBIM palioHaM.

CPUE (oco6eii/1000 kproukos) st Dissostichus eleginoides mo ropu30HTaM # 00CJIEAOBAHHBIM
palioHam.
Lista de las tablas

Operaciones de pesca por sector: fecha, hora y posicién del calado, fecha y hora del virado, nimero
de anzuelos por calado.

Especies capturadas (ntimero, peso y porcentaje) por drea de prospeccién y en total.
Relacién talla-peso de Dissostichus eleginoides. Valores de las constantes a y b, coeficiente de
correlacion, intervalo de tallas y nimero de ejemplares machos, hembras y en total.

Lista de las figuras

Trayectoria de la marea y areas de prospeccion: Se muestra la costa y las isobatas de 500, 1 000,
1500 y 2 000 mm.

Abundancia relativa de las especies por region.

Perfil de la profundidad, posicién y talla de los peces capturados en el primer calado en el banco
Meteor, y en los calados decimocuarto al decimonoveno en el banco de Ob.

Distribuciones de la frecuencia de tallas de Dissostichus eleginoides en las capturas por area de
prospeccion.

Distribuciones de la frecuencia de tallas acumulativa de Dissostichus eleginoides en las capturas por
area de prospeccion.

Distribuciones de la frecuencia de tallas de Dissostichus eleginoides por estrato de profundidad por
area de prospeccion.

Proporcién de machos y hembras de Dissostichus eleginoides, por talla.

CPUE (kg/1 000 anzuelos) de Dissostichus eleginoides y talla promedio por estrato de profundidad y
area de prospeccion.

CPUE (peces/1 000 anzuelos) de Dissostichus eleginoides por estrato de profundidad y éarea de
prospeccion.





