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ABSTRACT

fn I998, av-sea achivity of twe Yowing southern elephant seal males (Mirounge feonine) from Eleghant fs. (6171375,
J5°23 "W Antarctica, was monttored wnd tracked far 9 months. The individuals were randamly selecred, captured,
sedated (Zoleril SOB- Imghg), weighed measured, bled, paint-marked and fined with satelfive tags {STDR - ST-
APPT, Telonmics B, USA). Deployment of the STDR rook about 45 min since each animal had a lower incisor tooth
extracted for age detevmination, The seals exhibited individual behaviors, Seal “V"-23842 (BM ~ 801ke} moved
Jrom Eflephant 5. (61.2°8 35.3°W) in Jan. 1999 to King George Iv. f62.2°5 58.1°W) in Feb. 1999 when the lag
stopped sipnaling, Seal "T"-23343 [BM — 858 kg) was restricted to the area around Elephant [s. (61 2°8 54 4°W -
&1.6°8 35.4°W) from Jomuary to May 1999 when §t started to move south-eastwerds. Afthough the age of these
individuals was nat yet determined it was Kkely to explain the difference in the o patierns of movement reporied
here, The temporal and sparial assoctation aof these movements with areas of high productivity is being investigated
to assess whether the observed distribution veflects foraging activiy.
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cycle is crucial not only for a better understanding
INTRODUCTION of their biology, ecology and physiology but also
Elephant seals (Mirownga spp.) are proficient 1o help us understand about the influgnce that both
divers who exhibit long, deep and often  small and large scale environmental changes might
continuous dives (Le Boeuf et al. 1986,1988,1989,  have over their populations.
Boyd and Ambom, 1921; Hindell, Slip and Recent studies have shown that seasonal
Burten, 1991; Stewart and Delong 1991, movements exhibited by elephant seals were not
Campagna et al. 1995). They are reported to be  restricted to the arcas close to their natal colomes
part of complex predator-prey interactions in  (Stewart and DeLong 1991; Boyd and Amboni,
marine ecosystems (Croxall et al. 1985). As a  1991; Hindell, Slip and Burton, 1991; Campagna
result, it has been suggested that they play an et al. 1995; Le Boeuf et al. 1993; Le Boeuf 1594
important tole in marine food webs. Thus, present study). Southem elephant seals, M
information about the pelagic phase of their life  fleonina, tracked over the post-brecding scasons
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have been reported to use distant foraging areas
which are usually associated with the Antaretic
Polar Front, continental shelf margins or ice edge
(Boyd and Ambom 1990, Hindell, Slip and
Burton, 1991; Fedak et al. 1994; Jonker and Bester
1998). Their overall movement shows that most of
the Southern Ocean is potentially available to
these scals as foraging grounds. Tt has been
suggested that since they migrate long distances,
dive to great depths and return to natal areas at a
somewhat predictable  pattern, clephant  seals
would appear to be suitable platforms  for
monitoring ecosysiem changes in open ogfeans
{van der Hoff and Burton 2001),

Although  information  on at-sea  activities,
dispersion and  seasonal meovements of most
Southem elephant seal populations 15 becoming
mere and more frequent, there s virtually no
record about the activitics cxhibited by SES from
Elephant Is. {61°13°8, 55°23"WN, Antarctica, Until
fairly recently, there were no reparts of brecding
activity oceurring on the island and the presence of
individuals year-round was questoned, The
objective of this study was to describe the pelagic
phase of the life eycle of southern clephant seals
(Mirowngo leonina) from Elephant Is, (6171375,
35°13°WY, Antarctica, m order to pgive us
information about part of the hchavior of those
mdividuals.

MATERIALS AND METHODS

Scasonal movements of two young of southem
elephant seals (Mirounga leoning) from Long
Beach., Elephant Is.  ({61°13°§, 35"23'W),
Antarcticd, were monitared. In January 1999, twa
males were randomly selected {rom @ post
breeding group, physically restrained, captured,
sedated, weighed, measured, bled, paint-marked
and fitted with satellite tags {(STDRs - ST-6PPT,
Telonics®, USA) Beal “V" (tag number 23842)
weighed approxitately 801 kg (= 1,0 kg) and was
310 cm long while seal “T" (lag number 238473)
weighed approximately 656 (= 1,0 kg)kg and was
305 em long. Their at-sea movements were
monitored for periods of 39d and 252 days,
respectively, after their anoual molt,

During instrument deployment the individuals
were chemically immobilized with Zelesi!
SOE(lmgkg) which  was  administered  via
intramuscular injection as described by Martinez

et al, (1998) and Baker et al. (1990). The tag was
secured by two cable ties to an cpoxy mount 12
cmi iong and 8 cm wide which had a picce of
nylon mesh about 20 cm long and 15 cm wide
cembedded in the base of the mount as described
for harbour seals (Boness et al. 1994, Mueclbert
1928). The complete mount weighed about ].2 kg
{2 maximum of 2% body mass) and was glued to
the animal’s fur using a 5-min epoxy. Deployment
of the STDR took about 45 min since each animal
had a lower ingisor tomh extracted for age
determination. The individuals were closely
monitored until full recovery.

Daily surveys conducted throughout the season
ensured that the actual time of departure from the
island was known and to wverify the infarmation
received from the tags. The two individuals were
menitered on land until 2 week afier deployment
suggesting that there was no side cffects o the
procedure,

The data was received by the Environment Data
logeer at the Brazilian field station (CACF) in
King George Is (62.2°5 55.1°W). Due to logistic
problems, we were unzble to process water
temperature and depth information.

RESULTS

Even though two individuals were fined with
satcllite tags, only one tag transmitted for more
than a maonth. Therefore, although we have an
account of the movements exhibited by both seals
for at least a month.

The initial movement of the two post-molting
males differed from that of other southem clephant
scals in that they remained fairly close to Elephant
Is. (Fig. 1 - insets), at least during the month of
January. The area where they were distributed was
teported to be around 200m  deep, which
corresponded 1o depths of continental shelf areas
and where benthic and demersal prey species were
likely to occur. Durng the first month, both
individuals exhibied not only similar movements
(Table 1) but their overall distribution overlapped
considerably (Fig. T - insets). However, by the end
of January this situation changed. Secal “V™ {tag
23842) moved from Elephant Is. {(61.2°8 55.3°W)
to King George Is. (62.2°% 58.1°W) such that by
Feb. 22,1999 it was 290 km away ffom its starting
point after 39 days (Table 1), The tag rom seal
“W failed shortly after the seal started to mowve
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west of Elephant Is, towards King George Is. This
individual was not resighted the following season.

The movements from seal “T” (tag 23843) were
restricted to the area around Elephant Is. (61.2°5
54.4°W to 61.6°5 55.4°W). From late Janvary to
approximately May 1999, it remained near the
island in an area that was on average 200m deep
{Fig. 1- insct). In June 1999, seal “T™ {tag 23843
started to move south-castwards about 110 km
away from its starting point to an area reported to
be 300 to 2000m deep where it was likely to find
mesopelagic and bathypelagic prey species. Malg
“T" remained in this area until late September

463

when the tag stopped transmitting, representing a
total movement of roughly 794 km in 252 days.
The seal was sighted on November 17, 2000
during a daily beach survey the following breeding
seasonn at Long Beach, Elephant Is. {61°13°5,
53°23"W) when the tag was recovered.

The lack of temperature, depth and detailed dive
mfortnation prevented & more detailed description
of the diving activitics,

However, oceanographic and bathymetric data
from the area gave us some idea on general
environmental conditions.

Table 1 - Information on actual movement, direction and record duration obtained from satellite transmirmers
deploved in twe post-moulting southern elephant seal males,

Movement Total Partial (1™ month)
Individuals distance direction duration distance. direction duration
{km) {days) {km) (days)
Seal "V (23842) 292.6 SW 39 1203 E. s 13
Scal “T" {23843) 794.2 SE 252 124.9 E. s, |

DISCUSSION

The significance of this study was limited by the
small sample size and the lack of water
tempetature, depth and  dive characteristics.
Mevertheless, there were no previously published
records of seasonal movements of southern
elephant seals fromn Elephant. Is. Furthemmore,
regardless the lack of information linking
hydrographic and oceanographic data and potential
prey  distribution, the results presented herein
provide information on patential foraging areas for
the South Georgia stock, specially the area situated
about 110 km south-eastwards of Elephant 1sland

(Fig. 1).
Although the results presented here could be
considered  preliminary  which  prevented

conclusive statements about the overall movement
of southern elephant seals from Elephant Is., some
interesting  findings emerged. There was a
correspondence between the areas chosen by post-
breeding southern elephant seal females (Fedak et
al. 1994) and post-molting males (this stdy).
McConnell et al. {1992) suggested that southem
clephant seals would ftravel to aresas with
relocatable hydrographic or topographic features

such as shelf breaks so that prey could be
consistently located. The areas south of Elephant
Is. used by both males in the present study are
similar to the areas used by post-breeding female
southern elephant seals tagged in South Georgia in
1990 (Fedak et al. 1994). The females left South
Georgia and traveled south to Elephant Is. to
forage. The overall distribution of seal *T™ {23843
- Fig. 1) was very similar to that exhibited by seal
“3" (Fig. 204 from Fedak et al. 1994). On the
gther hand, the movement of seal “V" (Fig. 1-
23842) was similar to that of seal *1" from Fedak
et al. {op. cit). which traveled from South Georgia
to the continental shelf margin 110km west of
Adelaide Is. in 70 days. It is possible that
individual “¥" was traveling to the same general
area along the continental shelf break as did seal |
(Fedak et al. 1994). Howewver, since the tag
stopped transmitting a week after seal “V™ reached
King George Is., we were unsble to make any
conclusive statements.

Current evidence suggests that southem elephant
seals feed primarily on squid (Laws 1977, Clark
and McaAllen 1982) which concentrate at depths
greater than 300m and on benthic or demersal
species (Rodhouse et al, 1992,
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Figore 1 - Individual tracks exhibited by males "%™ 23842 (dotted line) and “T™ 23843 (solid ling)
arvund the South Shetlands, Motice that overlap exhibited during the first month of
monitoring (insets),
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However, in the Southerm Ocean sguid could be
also found at shallower depths at night as a cesult
of diel migrations (Rodhouse 1988} The areas
where seals “V7(23842% and “T™{23843) traveled
to during the initial stages of the present
monitoring study were on average 200m deep
{Fig. 1) where demersal squid and benthic
octopeds may occur, Although we were unable to
determine dive profiles and time of diving
activitics it is likely that these males were foraging
on such prey Elephant Is., although its presence in
the arca might have becn mussed on daily beach
surveys for tag resighting. It 48 likely that the
distinct patterns of movement exhibited by scals
¥ and "T" reported here reflected different
developmental stages of these individuals, cven
though both males could be assigned to the same
malg-size category csiablished by Lowis (1994), as
subadult males TII. Age determination might
contribute  to explain the observed paticrns.
Genetic studics have shown the high degree of
mavement exhibited by elephant seals {Fabiani ct
al. 2003) which may also explain some of these
differences.

Water temperaturs, depth information and dive
characteristies would have been helpful in
determining diving behavier and cnvironmental
clues associated with diving activity and foraging.
The idea of elephant scals as suitable platforms for
monitoring ecosystem changes in open oceans, as
proposcd by van der Hoff and Burton {2001),
could be promising given the fact that they travel
to arcas covered by sea-ice where most ships are
unable @ ga; they are capable of carrying sensor
packages successfully that could be retrieved in an
yearly basis; and. given their diving capabilitics
they ¢ould monitor oceancgraphic varables and
prafiles as they forage.. However, this would only
be possible if techmological advances are to be
made in otder to minimize instrument failure and
Ioss of data given the high costs associated with
Antarctic research.

The movement of southern elephant seals reported
here are consistent with movements exhibited by
etephant seals elsewhere. However, they suggested
that not all southem elephant seals have to travel
long distances searching for foraging grounds, It is
likely that southern elephant seals from Elephant
Is. were wsing the same foraging grounds as
southern c¢lephant seals from South Georgia and
that at least for part of the year, feed on benthic or
demersal prey. This behavior might reflect a

compramise between the energy  expenditure
associated with food acquisition and local prey
energy content. The use of distant foraging areas
for clephant scals from Elephant [s. was not
needed given the proximity of probable foraging
areas for both demersal and benthic prey as well as
meso and bathypelagic species. The present work
represents a small step towards the development of
a broader and more detailed monitoring program
of the at-sea behavior of southem elephant seals
fraom Elephant s, It should also aid to establish a
relationship  between their movements and
interactions with the aceanic environment,
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RESUMO

O presente estudo descreve 08 movimentos de dois
gxemplares de elefante-marinho do sul (Mirounga
feonina) durante a fase pelagica de seu ciclo de
vida, Os cxemplarcs foram capturados no verdo
austral de 1999 na Ilha Elefante (61°13'S,
55°23'W0,  Antartica, e monitorados  por
gproximadamente 9 meses. Cada exemplar foi
instrumentade com um medidor de tempo e
profundidade de mergulho via satélite (Sattelite
Time Depth Recorder, STDR mod. ST-6PPT.
Telonics®, EUA) com uma antena VHF acoplada
g0 instrumento, montado num molde de tela ¢
resina, fixade com cinlas plasticas, e colados na
pelapem dorsal do animal com resina pléstica. Para
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a instrumentacdo o animal era capturade com rede
de comengdo ¢ imobilizado quimicaments com
ancsiésico dissociativo (Zoledd 50%- 1mgikg). Um
dos individuos (23842), deslocou-se da Iiha
Elefante (61.2°5 55.3°W} até a liha Rei George
(62.2°8 58.1°W) em fevereiro quando perdemeos
contato com o instrumento. J4 o individuo 23843
permaneceu nas dguas ao tedor da Iiha Elefante
(61.2°% 54.4°W a 61.6°S 55.4°W) por grande parte
do ano (janeiro & sctembro), quando comegou a
deslocar-se para SW. Este individuo foi re-
avistado na temporada de 19992000 quando o
instrumento foi recuperado. Os deslocamentos
registrados podemn  estar relacionados com o
estagio de desenvolvimento de cada individuo. O
presente cstude demonstra a viabilidade de estudos
de monitoramento de elefantes-marinhos das Ilhas
Shetlands do Sul, Antaniica, através de telemetria
pot sarélite ¢ a necessidade da continuidade destes
estudas aum maior numero de individuos para
uma descrigdo mais dctalhada dos padrées de
migragdo, distribuigdo ¢ forrageio apresentados,
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