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Abstract

CCAMLR has implemented successful measures to reduce the incidental mortality of
seabirds in most of the fisheries within its jurisdiction, and has done so through area-
specific risk assessments linked to mandatory use of measures to reduce or eliminate
incidental mortality, as well as through measures aimed at reducing illegal, unreported
and unregulated (IUU) fishing. This paper presents an analysis of the distribution of
albatrosses and petrels in the CCAMLR Convention Area to inform the CCAMLR risk-
assessment process. Albatross and petrel distribution is analysed in terms of its division
into FAO areas, subareas, divisions and subdivisions, based on remote-tracking data
contributed to the Global Procellariiform Tracking Database by multiple data holders.
The results highlight the importance of the Convention Area, particularly for breeding
populations of wandering, grey-headed, light-mantled, black-browed and sooty albatross,
and populations of northern and southern giant petrel, white-chinned petrel and short-
tailed shearwater. Overall, the subareas with the highest proportion of albatross and
petrel breeding distribution were Subareas 48.3 and 58.6, adjacent to the southwest
Atlantic Ocean and southwest Indian Ocean, but albatross and petrel breeding ranges
extend across the majority of the Convention Area. Subareas with the lowest proportion
of breeding distribution were Subareas 88.2 and 88.3. The distribution data also emphasise
the importance for breeding albatrosses and petrels of regions north of the CCAMLR
boundaries, particularly including areas managed by CCSBT, ICCAT, IOTC and WCPEFC.
Priority gaps in current tracking data are identified, especially relating to studies of non-
breeding distribution. These data will be essential for comprehensive assessment of risks
of incidental mortality for albatrosses and petrels foraging in the Convention Area.

Résumé

La CCAMILR a mis en ceuvre avec succes des mesures visant a réduire la mortalité
accidentelle d’oiseaux de mer dans la plupart des pécheries relevant de sa juridiction. Elle
y est parvenue en associant I’évaluation des risques par secteur a I'application obligatoire
de mesures tendant a atténuer ou éliminer la mortalité accidentelle et en mettant en place
des mesures visant a enrayer la péche illicite, non déclarée et non réglementée (INN). Ce
document présente une analyse de la répartition des albatros et des pétrels dans la zone
de la Convention CCAMLR destinée a alimenter le processus d’évaluation des risques
mis en ceuvre par la CCAMLR. Cette analyse, qui est fonction de la division en zones,
sous-zones, divisions et subdivisions de la FAO, repose sur les données de télédétection
que nombre de détenteurs de données ont fournies a la base de données globale de suivi
des Procellariiformes. Les résultats soulignent I'importance de la zone de la Convention,
notamment pour les populations reproductrices de grands albatros et d’albatros a téte
grise, a dos clair, a sourcils noirs ou fuligineux a dos sombre et les populations de pétrels
géants antarctiques ou subantarctiques, de pétrels & menton blanc et de puffins a queue
courte. Dans I’ensemble, la plus grande part de la répartition des reproducteurs d’albatros
et de pétrels concerne les sous-zones 48.3 et 58.6 adjacentes aux secteurs sud-ouest de
I'océan Atlantique et de 1’océan Indien, mais 1'aire de reproduction des albatros et des
pétrels s’étend pratiquement a ’ensemble de la zone de la Convention. Les sous-zones 88.2
et 88.3 sont celles o1 cette proportion est la plus faible. Les données de répartition mettent
également en valeur 'importance, pour les albatros et les pétrels reproducteurs, des régions
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au nord des limites de la CCAMLR, notamment dans les secteurs gérés par la CCSBT, la
CICTA, 1a CTOI et la WCPEC. Les données manquantes dans les données actuelles de suivi
qu’il convient de se procurer en priorité sont identifiées, plus particuliérement celles liées
a I'étude de la répartition des non-reproducteurs. Ces données seront essentielles pour
une évaluation compleéte des risques de mortalité accidentelle encourus par les albatros et
les pétrels qui recherchent leur nourriture dans la zone de la Convention.

Pesrome

AHTKOM BBen neiicTBeHHBIE MEPHI IO COKPAICHUIO TIOOOYHOW CMEPTHOCTH MOPCKHX
NITHI B X071 OOIBIIMHCTBA IPOMBICIIOB, HAXOASAIINXCS TIOJ] €70 IOPUCANKIIUEH, U CIeNal
9TO IIyTEM OLCHOK PUCKA IO paliloHaM BMECTE C 00s3aTeJIbHBIM HCIIOJIb30BAaHUEM MeEp
MO COKPALICHUIO WJIHM YCTPaHEHUIO MOOOYHOW CMEPTHOCTH, a TaKKe IPHU MOMOIIN
Mep, HampaBlICHHBIX Ha COKpAIIEHHE HE3aKOHHOTO, HE3apEerHCTPUPOBAHHOTO
n Heperymupyemoro (HHH) mpomeicia. B paHHOM JOKyMeHTE aHalIW3UpyeTCs
pacnpocTpaHeHue anb0aTpocoB M OypeBECTHHKOB B 30He jelicTBus KoHBeHIMH
AHTKOM c¢ mempto mpemoctaButh uHpopMarmio mis nposeneans AHTKOMowm
OLICHOK pucka. PacmpocrpaneHne amb0arpocoB M OypeBECTHHKOB aHAIM3UPYETCs B
IUTaHe eTo pa3ZesIeHus Ha palloHBI, MOIpalioHbl, yuyacTkH U noaydacTkd PAO Ha ocHOBe
JAHHBIX JAWMCTAHIIMOHHOTO HAONIONCHMS, MPEACTABICHHBIX Pa3INYHBIMHU ACPKaTEIIMH
JAHHBIX BO BCEMHUpHYIO 0a3y aaHHbIX HaOmionenus 3a Procellariiform. Pe3ynbrarsl
CBHJIETEIBCTBYIOT O Ba)KHOM 3HAa4€HHH 30HBI JieiicTBHsS KOHBEHIMH, OCOOEHHO ISt
Pa3MHOXKAIOIIMXCST TIOMYJSIIMI  CTPAHCTBYIOIIMX, CEPOTOJIOBBIX, CBETIOCITHHHBIX,
YepHOOPOBBIX U ABIMYATHIX ANb0AaTPOCOB, a TAK)KE MOMYJSIIUH CEBEPHBIX M IOKHBIX
THTAaHTCKUX OypeBECTHHKOB, O€JOTrOpibIX M TOHKOKIIOBBIX OypeBeCTHHKOB. B
[IeJIoM, paifoHaMH ¢ Hamboliee BBICOKOW MOJICH pacTpOCTpaHEHUS Pa3MHOKAFOITUXCS
anp0aTpOCOB M OypeBECTHHUKOB SIBIISIOTCS NOIpaiioHbl 48.3 1 58.6, mpuMbIKaronye K 10ro-
3anagHoi yactu AtnanTudeckoro u MHauiickoro okeaHoB, OHAKO, apeajl pa3MHOKEHHS
anp0aTpocoB M OYypEeBECTHHKOB MPOCTHPAETCs Ha OONBIIYI0O YacTh 30HBI JEHCTBHA
Konsennuu. Pailonamu ¢ camoil HU3KOHM A0Jel pacIpOCTPaHEHUS Pa3MHOXKAIOLIUXCS
TITUI] ABJISIIOTCS ToApaiionsl 88.2 u 88.3. JlaHHbIE 0 paclpoCcTpaHEHUH TAK)KE YKA3hIBAIOT
Ha BaKHOE 3HAYEHHE JUIA Pa3MHOMKAIOIINXCS aTb0aTpocoB U OYpEBECTHUKOB PAaiOHOB K
cesepy ot rpanul; AHTKOMa, B uactHocTH, paitoHoB, ynpasisieMbix CCSBT, MKKAT,
IOTC nu WCPFC. BrisiBiieHbI poO€Ibl B UMEIONIMXCS JaHHBIX HAOMONeHNS, TPEOYIOIIIX
MIEPBOOYEPETHOTO BHIMAHHMS, 0COOEHHO B TOM, YTO KaCaeTCsl H3yUCHHUS PAaCIIPOCTPaHEHHS
HEPa3MHOXAIOLIUXCS NITHI. DTH JaHHBIE HEOOXOANMBI JUIsl BCECTOPOHHEH OLIEHKH PUCKa
MOOOYHOI CMEPTHOCTH alb0aTPOCOB M OypEeBECTHHKOB, JTOOBIBAIOLIMX KOPM B 30HE
nerictBrs KoHBeHIINH.

Resumen

La CCRVMA ha implementado medidas efectivas para reducir la mortalidad incidental
de aves marinas en la mayoria de las pesquerias que se llevan a cabo bajo su jurisdiccion,
basandose en evaluaciones del riesgo para cada area y en la obligacién de cumplir con
medidas dirigidas a la prevencién o eliminacién de la mortalidad incidental y de la pesca
ilegal, no declarada y no reglamentada (INDNR). Este estudio analiza la distribucién de
albatros y petreles en el Area de la Convencién de la CCRVMA para contribuir al proceso
de evaluacién del riesgo llevado a cabo por esta organizacién. Se examin la distribucién de
albatros y petreles en relacién con las areas, subareas, divisiones y subdivisiones de la FAO,
a partir de los datos de seguimiento por satélite presentados por muchos contribuyentes
a la Base Global de Datos de Seguimiento de las Aves Procellariiformes. Los resultados
subrayan la importancia del Area de la Convencion, particularmente para las poblaciones
reproductoras del albatros errante, el albatros de cabeza gris, el albatros de manto claro, el
albatros de ceja negra y el albatros oscuro; y las poblaciones del petrel gigante subantartico,
el petrel gigante antartico, el petrel de mentén blanco y el petrel australiano. En general,
las subareas con la mayor proporcién de poblaciones reproductoras de albatros y petreles
fueron las Subéareas 48.3 y 58.6, adyacentes al area suroeste del Océano Atlantico y del
Océano Indico; aunque las areas donde se reproducen los albatros y petreles abarcan
la mayor parte del Area de la Convencién. Las subéreas con la menor proporcién de
poblaciones reproductoras fueron las Subareas 88.2 y 88.3. Los datos sobre la distribuciéon
de poblaciones reproductoras también subrayan la importancia de las areas al norte del area
de la CCRVMA para estas poblaciones de albatros y petreles, en particular, las dreas bajo la
jurisdiccién de CCSBT, ICCAT, IOTC y WCPFC. Se identificaron las deficiencias principales
de los datos actuales de seguimiento, en particular la informacién sobre la distribucién de
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las poblaciones de aves no reproductoras. Estos datos seran imprescindibles para realizar
una evaluacién exhaustiva del riesgo de mortalidad incidental para los albatros y petreles

que se alimentan en el Area de la Convencién.

Keywords: seabirds, albatross, petrel, distribution, satellite tracking, CCAMLR

Introduction

The status and trends in albatross breeding pop-
ulations are well documented, with 19 of 21 species
now globally threatened and the remainder near-
threatened (IUCN, 2004; BirdLife International,
2004a). Many petrel species are also under global
threat of extinction. Although albatross and petrel
species face a number of threats at their breeding
sites, the principal threat to many species is from
interaction with fisheries (Robertson and Gales,
1998; Croxall et al., 1998; Baker et al., 2002), nota-
bly the many thousands of birds killed annually by
longline fishing (Brothers, 1991; Cherel et al., 1996;
Schiavini et al., 1998; Nel et al., 2002; Favero et al.,
2003; Delord et al., 2005).

Solutions to this increased mortality require
accurate knowledge of the distributions of alba-
trosses and petrels throughout their annual and
life cycles. Such data are also invaluable for
understanding many aspects of the ecology and
demography of these species and their role in the
functioning of marine systems — including their
potential susceptibility to changes in these.

In terms of studies aimed at revealing their
at-sea distribution, albatrosses and petrels are not
only the object of at-sea observation data (e.g.
White et al., 2001; Woehler et al., 1999), but are also
among the most studied of all marine species in
terms of remote-tracking data (e.g. Weimerskirch
et al.,, 1993; Nicholls et al., 1995; Freeman et al.,
1997; Prince et al., 1998; Weimerskirch et al., 1999;
Huin, 2002; Gonzélez-Solis et al., 2000a; Hyrenbach
et al., 2002; Nicholls et al., 2002; Croxall and Wood,
2002; Phillips et al., 2004a). Recognising the sub-
stantial potential of these remote-tracking data for
conservation applications, BirdLife International
convened an evaluation workshop in South Africa
in 2003, which resulted in the establishment of the
Global Procellariiform Tracking Database through
contribution of tracking data by multiple data
holders. The results of an analysis of this database
have been published in Tracking Ocean Wanderers
(BirdLife International, 2004b). The contributors
of the data used in the analyses for this paper are
listed in the Acknowledgements.

At the 2004 meeting of CCAMLR’s ad hoc
Working Group on Incidental Mortality Associated
with Fishing (WG-IMAF), CCAMLR requested that

BirdLife International use the database to deter-
mine the proportion of time that southern hemi-
sphere albatross and petrel species spend in each
part of the CCAMLR Convention Area. This paper
is the product of such an analysis, with the benefit
of new data that have been added to the database
since the report “Tracking Ocean Wanderers’ was
published.

Methods

Over90% of existing albatross and petrel remote-
tracking data have been submitted to the Global
Procellariiform Tracking Database, representing 15 of
the 17 southern hemisphere species of albatross,
both species of giant petrel, and white-chinned and
Westland petrel (Table 1). Tracking data for short-
tailed shearwater are now also incorporated in the
database and are presented in this paper. Species
names used in the text are listed in Appendix 1.

The satellite-tracking (PTT) data were processed
using standardised methods agreed among the data
holders. Datapoints were first validated using a fil-
ter based on that used by McConnell et al. (1992),
which calculated the bird’s velocity between each
pair of uplinks. If the velocity was over the maxi-
mum velocity vMax (vMax set at 100 km.hr! for
all species), and an alternative latitude and longi-
tude was provided, the filter substituted the alter-
native point. In an iterative process, the filter then
removed the point with the highest velocity over
vMax, although a point was not removed if it had
location class 1, 2, or 3 because these locations have
an accuracy of up to 1 km (ARGOS, 1989, 1996).
The velocities for the four points adjacent to the
removed point were then recalculated and the pro-
cess repeated, untilno low quality pointhad a veloc-
ity above vMax (BirdLife International, 2004b).

In order to convert the PTT tracking data into
density distributions, the assumption was made
that birds travelled at constant speed and in a
straight line between each pair of uplinks. The path
of the bird was then resampled at hourly intervals.
If the interval between two uplinks was more than
24 hours, no resampling was conducted between
these points. Bird tracks were grouped into data-
sets that represented unique combinations of spe-
cies/colony/breeding status/breeding stage/sex,
as far as data availability allowed. Kernels were
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derived from these datasets using the kernel func-
tion in ArcGIS 8.2, with a smoothing (/) parameter
of 1° and a grid size of 0.1°. The most important
step when deriving kernels is the selection of the
smoothing parameter (Nicholls et al., 2005). A
smoothing factor of 1° was selected on the basis
that this was likely to be the smallest practical unit
for management on the high seas. As datapoints
were not separated into ‘commuting’ or ‘foraging’
points, it is recognised that not all areas used by the
albatrosses and petrels will be areas of foraging.
However, these areas still represent areas where
there is potential interaction with fisheries.

Data holders submitted Geolocator (GLS) data
to the database in a processed form, since the vari-
ety of geolocators available made it unrealistic to
develop a standardised validation routine for GLS
data. GLS data did not require resampling since
the locations are available from tracked birds at
approximately 12-hour intervals. Kernel density-
distribution maps were generated as above, but
with a smoothing parameter h of 2°, which was the
nominal resolution of the GLS data, and a cell size
of 0.5°.

Remote-tracking data exist for the estimation
of distribution during the breeding season for all
20 albatross, petrel and shearwater species listed in
Table 1. However, the database contains fewer non-
breeding data (data for only eight species). In addi-
tion, many of these non-breeding data are tracks of
failed breeders and of post-breeding migration, and
many gaps remain, particularly for the distribution
of juveniles and the distribution of adults during
the non-breeding period. For this reason, this paper
restricts itself predominantly to the assessment of
the distribution of breeding birds.

Even with breeding distribution data, data
are not available for all colonies of all species
(Table 1), and in some cases sample sizes are small.
Assessment of the effect of sample size on kernel
estimation indicates that the reliability of the esti-
mated kernel distributions increases asymptotically
with sample size, and the rate at which the asymp-
tote is reached varies between species (BirdLife
International, 2004b). Care needs to be taken when
interpreting kernel distributions where data is miss-
ing from some colonies (Table 1, and indicated on
maps), and where sample sizes are small. Ideally,
analysis would be based on at least 10-15 tracks for
each breeding stage, and preferably each sex, before
results would be considered to approach reliabil-
ity, though the effect of sample size varies between
species (BirdLife International, 2004b). Shearwater
tracking data are from two colonies, together rep-
resenting <1% of the population of this species, and
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for this reason short-tailed shearwater data are not
used in the calculations of combined albatross and
petrel distribution across CCAMLR areas, but are
presented separately. Distribution of albatrosses
and petrels has also been identified as varying
between years, though analysis suggests that while
differences do exist, they are not as substantial as
other factors, such as breeding stage (Weimerskirch
et al., 1993; Prince et al., 1998; Weimerskirch, 2004;
Phillips et al., 2004a).

The foraging ranges and distributions of alba-
trosses vary depending on stage of the breeding
season, sex and colony. For each species, overall
breeding distribution was calculated by weighting
each dataset by the number of individuals at sea
for that particular combination of colony/breeding
status/breeding stage/sex. Density distributions
for each species were standardised to allow addi-
tion across species to create multi-species maps.
Population sizes of albatross species vary greatly:
there are over 500 000 annual breeding pairs of
black-browed albatross, whereas Amsterdam alba-
tross and short-tailed shearwater number less than
1 000 annual breeding pairs (BirdLife International,
2004a). For this reason, the multi-species maps
were calculated with all species weighted equally,
to avoid domination of the maps by the few species
with large populations. The density distributions
are represented on maps by the 50, 75 and 95% uti-
lisation distributions. A utilisation distribution is
a probability contour that indicates areas within
which birds spend 50, 75 and 95% of their time. For
further details on methods for data validation and
derivation of density distributions, see Tracking
Ocean Wanderers (BirdLife International, 2004b).

Distribution within the CCAMLR Convention
Area was assessed by overlaying the albatross and
petrel distributions with a map of the area, sup-
plied by the CCAMLR Secretariat. An attempt was
also made to analyse albatross and petrel distribu-
tion separately for the CCAMLR open and closed
fishing periods that apply to Subarea 48.3 (open
1 May-31 August, closed 1 September-30 April).
Assessment of bird distribution during these peri-
ods was made across the whole of the Convention
Area, although the fishing seasons apply to a
restricted area only.

Results
Breeding distributions

The breeding distributions of albatrosses and
petrels within the CCAMLR Convention Area,
in relation to FAO areas, subareas, divisions
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and subdivisions, are summarised in Table 2.
Table 3 presents the data for each species in rela-
tion to breeding location.

Of the 15 albatross species considered in this
paper, the breeding distributions of eight spe-
cies overlap with the Convention Area, as do the
distributions of both giant petrels, white-chinned
petrels and short-tailed shearwaters. Overall, the
CCAMLR subareas with the highest proportion of
albatross and petrel distribution were Subarea 48.3
in the southwest Atlantic Ocean and Subarea 58.6
in the southwest Indian Ocean (Table 2), but alba-
tross and petrel ranges extend across the majority
of the Convention Area (Figure 1). The combined
breeding distribution of the 19 albatross and pet-
rel species also indicates the importance of oceanic
areas to the north of the CCAMLR boundaries
(Figure 1).

Wandering albatrosses have been tracked
from all their breeding sites, with the exception of
Macquarie Island where the population is extremely
small, and it can be seen that the breeding distribu-
tions for wandering albatross from all sites have a
high degree of overlap with the Convention Area
and adjacent areas of the South Atlantic and south
Indian Ocean (Figure 2, Table 3). Other albatross
populations which have breeding distributions
with a high degree of overlap with the Convention
Area are those of the grey-headed albatross (espe-
cially populations from South Georgia, also Prince
Edward Islands and Chile) (Figure 3); black-browed
albatross from the Kerguelen Islands and South
Georgia (Figure 4); light-mantled albatross from
South Georgia and Macquarie Island (i.e. both sites
for which there are tracking data) (Figure 5), and
sooty albatross from the Crozet Islands (Figure 6).
The Campbell albatross also has some overlap with
the Convention Area, amounting to around one
fifth of its at-sea distribution during the breeding
season (Figure 7).

The Convention Area is also important for pet-
rel species, including the breeding distributions of
northern and southern giant petrels from South
Georgia (Figures 8 and 9), as well as those of white-
chinned petrels from South Georgia and Crozet
Islands (Figure 10). The distribution of short-tailed
shearwaters from Montague Island and French
Island (Figure 11) represent only a small proportion
of the global short-tailed shearwater population,
but indicates the extensive foraging of this species
in Antarctic waters, particularly in Subarea 88.1
and Division 58.4.1. Figures 2 to 9 also indicate the
sites for each species for which there are no breed-
ing distribution tracking data.

The breeding distribution of Indian yellow-
nosed albatrosses from Amsterdam Island has a
low degree of overlap with the Convention Area.
However, as indicated in Figure 11 and Table 1,
tracking data are not yet available for this spe-
cies from the Crozet Islands or the Prince Edward
Islands.

Species for which the breeding distribution has
very little (<1%) or no overlap with the Convention
Area include Amsterdam, Antipodean, Buller’s,
Chatham, northernroyal, southernroyal and Tristan
albatrosses and Westland petrel. Subareas 88.2
and 88.3, whose northern boundaries are 60°S and
which contain no breeding sites, contain a low pro-
portion of albatross and petrel breeding distribu-
tion, and have little overlap with available non-
breeding data on northern royal, grey-headed and
wandering albatrosses.

Non-breeding distributions

The northern royal albatross was the only spe-
cies for which sufficient data exists in the database
to calculate a reliable non-breeding density dis-
tribution. In total, only 0.2% of the non-breeding
distribution of northern royal albatrosses over-
lapped with the Convention Area. Broken down
into populations, 0.3% of the distribution of non-
breeding birds tracked from the Chatham Islands
was in Subarea 48.1, while 0.1% of the distribution
of non-breeding birds from Taiaroa Head was in
Subarea 48.3.

Non-breeding data exist for other species,
including Buller’s, Chatham, grey-headed and
black-browed albatrosses and white-chinned pet-
rels. Distribution maps and discussion of these
data are presented in Section 3.3 in Tracking Ocean
Wanderers (BirdLife International, 2004b). Initial
analysis of non-breeding distribution data for
grey-headed albatross in particular indicate that
their non-breeding distribution overlaps partially
with the Convention Area (Figure 12). However,
for these species, data collection and analysis is
still ongoing and, for this reason, their proportion-
ate distribution across the Convention Area has
not yet been analysed. Nevertheless, the volume
of data currently being collected indicates that this
will be possible in the near future.

Albatross and petrel distribution during the
CCAMLR open and closed fishing seasons

Albatross and petrel distribution was also
analysed within the Convention Area in relation
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to distribution during the open and closed fishing
seasons (these apply mainly to fishing within
Subarea 48.3 around South Georgia).

For the majority of species, however, available
tracking data correspond only to the closed period
(Table 4), meaning that results from such an analy-
sis duplicate those provided in the section above
on breeding distribution. However there were suf-
ficient data available to analyse the distribution of
northern royal and wandering albatrosses by open
and closed fishing season. For the northern royal
albatross, the overlap was very low, as indicated
in the section above. For the wandering albatross,
results indicate a broad breeding distribution
across the Convention Area during both the open
and closed periods (Table 5). Distribution patterns
are similar for both periods, although wandering
albatrosses from South Georgia spend a higher
proportion of their time in Subarea 48.3 during the
closed season (52%), compared to the open season
(32%), as expected in relation to foraging distribu-
tion close to breeding sites during early stages of
the breeding season.

Discussion

The analysis presented in this paper represents
a synthesis of a vast body of research that has been
conducted by scientists world-wide, who have
undertaken detailed analyses of albatross and
petrel remote-tracking data in the southern hemi-
sphere, including assessment of variation between
breeding stages (e.g. Weimerskirch et al.,, 1993;
Prince et al., 1998; Huin, 2002; Cuthbert et al., 2004)
and sexes (e.g. Weimerskirch et al., 1997; Gonzalez-
Solis et al., 2000a, 2000b; Stahl and Sagar, 2000;
Phillips et al., 2004a), interannual variation (e.g.
Catry et al.,, 2004; Weimerskirch, 2004), relation-
ships to oceanographic factors (e.g. Prince et al,,
1998; Wood et al., 2000; Xavier et al., 2003; Phillips
et al., 2006), and overlap with fisheries (e.g. Cherel
et al., 1996; Brothers et al., 1998; Prince et al., 1998;
Weimerskirch, 1998; Freeman et al., 2001; Robertson
et al., 2003). Collaboration between these scien-
tists in creating the Global Procellariiform Tracking
Databasehas made possible the multi-species analy-
sis of the global distribution of albatrosses and pet-
rels, such as the analysis of distribution within the
Convention Area presented in this paper.

Limitations of the analysis

The Global Procellariiform Tracking Database
includes over 90% of existing tracking data for alba-
tross and petrel species. However, key data gaps
remain for some species and sites, which influence
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overall estimates of albatross and petrel distribu-
tion in the Convention Area (Table 1). Data gaps
that are particularly relevant in relation to improv-
ing knowledge of albatross and petrel distribution
within the Convention Area are likely to be data for
sooty albatrosses from the Crozet Islands; for grey-
headed and light-mantled sooty albatrosses from
the Crozet and Kerguelen Islands; and for Indian
yellow-nosed albatross from the Crozet and Prince
Edward Islands, given that their breeding sites are
located within the Convention Area itself. In addi-
tion, key data gaps remain for northern and south-
ern giant petrels and the white-chinned petrel, as
indicated in Table 1, particularly for sites located
within the Convention Area, such as the Prince
Edward Islands, Kerguelen Islands, Crozet Islands,
Heard and McDonald Islands and South Orkney
(see also SC-CAMLR, 2005). As well as gaps in
breeding distribution, data on non-breeding dis-
tributions are lacking for the majority of species.
A full understanding of non-breeding distribu-
tion requires data from a number of life-cycle
stages (e.g. post-fledging chicks, juveniles, failed
breeders, post-breeding migration, inter-breeding
period), all of which may have different distribu-
tions, with differing degrees of overlap with differ-
ent fisheries. Small sample sizes will also affect the
estimation of kernel density distributions for some
species (BirdLife International, 2004b), and must
be borne in mind when interpreting the hotspots
identified in this analysis.

Seabird at-sea survey data are also an extensive
resource of seabird distribution data within the
Convention Area and can be used to fill knowledge
gaps where remote-tracking data are lacking. For
example, the distribution of the short-tailed shear-
water in sub-Antarctic and Antarctic waters during
the breeding season and post-breeding dispersal
(Figure 10), which is based on a small sample size, is
supported by at-sea records collected over a 19-year
period from 1981 to 1999 (Woehler et al., 1999). In
addition, remote-tracking data are currently lack-
ing for the white-chinned petrel and northern and
southern giant petrels within CCAMLR areas adja-
cent to the southern Indian Ocean, but at-sea data
confirm that they utilise these waters (Woehler
et al., 1990, 1999). In contrast to remote-tracking
data, at-sea data lack information on the origin and
status (breeder, migrant, non-breeder) of the birds
observed. However, there is a real need to inves-
tigate the feasibility of combining remote-tracking
and at-sea datasets, and this is one of the long-term
objectives of the Global Procellariiform Tracking
Database (BirdLife International, 2004b).
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Importance of the CCAMLR Convention Area

The results highlight the importance of the
Convention Area, particularly for wandering and
grey-headed albatross, and for populations of
light-mantled, black-browed and sooty albatrosses,
northern and southern giant petrels and the white-
chinned petrel. The available tracking data for the
short-tailed shearwater are from colonies repre-
senting a small proportion of the total population,
but the available data emphasise the importance of
Antarctic waters for breeding short-tailed shear-
waters during the breeding season (Klomp and
Schultz, 2000).

Differences between species in the degree of
overlap between their breeding distribution and
the Convention Area reflect breeding site location,
variation in foraging strategies and habitat pref-
erences, which lead to a level of spatial segrega-
tion at sea. For example, black-browed albatrosses
from Patagonia and the Indian Ocean tend to for-
age in areas of continental shelf and shelf break
(Weimerskirch et al., 1997; Robertson et al., 2000;
Huin, 2002), as does the closely related Campbell
albatross (Waugh et al., 1999), and the different
populations also exhibit largely mutually exclu-
sive foraging ranges during the breeding season
(Phillips et al., 2004b). In this analysis, the dis-
tribution of black-browed albatross breeding at
sites within the Convention Area (South Georgia,
Kerguelen Islands) overlapped substantially with
the Convention Area, whereas the distributions of
black-browed albatrosses breeding at sites outside
the Convention Area (Falkland /Malvinas Islands,
Chile and Macquarie Island) showed a low degree
of overlap.

In comparison, wandering albatrosses have
wide-ranging oceanic foraging habits and the for-
aging area covered by breeding populations is large
(e.g. Prince et al., 1992; Nel et al., 2002; Nicholls
et al., 2002) although, like other albatrosses, dur-
ing part of the chick-rearing period they may
spend considerable time in shelf waters close to
their breeding grounds (Weimerskirch et al., 1993;
Croxall and Prince, 1996). With widely dispersed
breeding populations in the Atlantic and Indian
Oceans, the overall breeding and wintering range
of the wandering albatross covers a large propor-
tion of the southern oceans (e.g. Prince et al., 1992;
Weimerskirch et al., 1993; Nel et al., 2002; Nicholls
et al., 2002), including areas both within and north
of the Convention Area. The grey-headed alba-
tross is also a wide-ranging highly pelagic species
(Prince et al., 1998; Nel et al., 2001; Phillips et al.,
2004a), whose breeding distributions have a high
degree of overlap with the Convention Area.

The analysis has also indicated high overlap
betweenthedistributions of sooty and light-mantled
albatross and the Convention Area, though many
tracking data gaps remain for both species. For the
light-mantled albatross, data are missing for six of
the eight colonies, representing 63% of the breeding
population. However, the light-mantled albatross
is known to forage in high latitude sub-Antarctic
and Antarctic waters (e.g. Tickell and Woods, 1972;
Weimerskirch and Robertson, 1994), including
Antarctic shelf areas distant from their breeding
sites (Phillips et al., 2005). At-sea observations from
the southern Indian Ocean corroborate the finding
in this analysis of high overlap with the Convention
Area, identifying high densities of light-mantled
sooty albatross within the Convention Area south
of the Crozet and Kerguelen Islands and the Prince
Edward Islands (for which there are no tracking
data), particularly between November and March
(Woehler et al., 1990).

In contrast, for the sooty albatross, the high
degree of overlap with the Convention Area iden-
tified from tracking data from the Crozet Islands
population may not be replicated at the other breed-
ing sites: sooty albatrosses are predominantly dis-
tributed in sub-tropical waters (Tickell, 2000), and
remote-tracking data are currently lacking from the
key breeding sites outside the Convention Area.

The results also emphasise the importance for
albatrosses and petrels of the areas surrounding
the Convention Area. These areas include fish-
eries that are managed by the Commission for the
Conservation of Southern Bluefin Tuna (CCSBT),
the International Commission for the Conservation
of Atlantic Tunas (ICCAT), the Indian Ocean Tuna
Commission (IOTC) and the Western and Central
Pacific Fisheries Commission (WCPFC). While
CCAMLR has established a comprehensive system
of seabird by-catch mitigation measures and has
effectively reduced seabird by-catch in its regu-
lated fisheries, systems for by-catch data collec-
tion and seabird by-catch mitigation are much less
advanced, or in many cases completely lacking, in
other regional fisheries management organisations
(RFMOs) (Small, 2005).

Conclusion

The results highlight the importance of the
CCAMLR Convention Area, but also the impor-
tance for breeding albatrosses and petrels of
oceanic areas north of the CCAMLR boundaries in
regions managed by other RFMOs. The initiation
of new tracking studies to fill remaining gaps, par-
ticularly in non-breeding distribution, is important
for the knowledge of the distribution of albatrosses
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and petrels within the Convention Area, and for
the knowledge of potential susceptibility to fishery
mortality in surrounding regions. Integration of
the remote-tracking database with other datasets
may be a challenging process, but is an issue which
requires further exploration.
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Albatross and petrel distribution: results from the Global Procellariiform Tracking Database

Figure 1: ~ Combined utilisation distribution for the breeding distribution of 19 southern-hemisphere
albatross, giant petrel, petrel and shearwater species represented in the BirdLife International
Global Procellariiform Tracking Database. Each species has been given equal weighting.
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Figure 2:

Utilisation distribution for breeding wandering albatrosses
tracked from four different populations and their overlap with
the CCAMLR Convention Area.
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Figure 3:  Utilisation distribution for breeding grey-headed albatrosses

tracked from five different populations and their overlap with
the CCAMLR Convention Area.
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Figure 4:  Utilisation distribution for breeding black-browed albatrosses

tracked from five different populations and their overlap with
the CCAMLR Convention Area.

10°W

Colonies UDs (South Georgia)
(% global popn) M 50%
tracked 75%
_0-5% [T 95%

— Range
— %% yDs (Macquarie)

50-100% [ 50% I
o tracking data [ 75"/: ampbel
L 0-5% 95% Antipodes Island
(o5 Range
(oo
170°W] 170°E
Figure5:  Utilisation distribution for breeding light-mantled albatrosses

tracked from two different populations and their overlap with

the CCAMLR Convention Area.
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Figure 8:  Utilisation distribution for breeding southern giant petrels
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the CCAMLR Convention Area.
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Figure 10:  Utilisation distribution for breeding white-chinned petrels
tracked from two different populations and their overlap with
the CCAMLR Convention Area.
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Figure 11:  Utilisation distribution for breeding Indian yellow-nosed
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albatrosses, and for short-tailed shearwaters tracked from
Montague and French Islands, Australia, and their overlap
with the CCAMLR Convention Area. The latter is a composite
of two tracks from breeding birds, a track from a failed
breeder, and a post-breeding track. The tracks for short-
tailed shearwaters are from two of more than 160 colonies,
representing <1% of the total global population.



Tableau 1:

Tableau 2:

Tableau 3:

Tableau 4:

Tableau 5:
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Figure 12:  Utilisation distribution for grey-headed albatrosses (a biennial
breeder) tracked from Bird Island, South Georgia, in the
18 months between breeding attempts.

Liste des tableaux

Données de télédétection sur les especes d’albatros et de pétrels de ’hémisphere sud détenues dans la
base de données globale de suivi des Procellariiformes. * — nouvelles données depuis la publication de
Tracking Ocean Wanderers. Taille des colonies, d’apreés Arata et al., 2003; BirdLife International 2004a;
Cuthbert et al., 2004; Gales, 1998; Huin et Reid, 2005a, 2005b; Lawton et al., 2003; Patterson et al., sous
presse; Poncet et al., 2006; Robertson et al., 2003; Tickell, 2000.

Répartition en mer des reproducteurs de 18 especes d’albatros et de pétrels de I'hémisphere sud dans la
zone de la Convention (% en temps). Les données sont fondées sur les données de suivi disponibles : des
données de suivi ne sont pas disponibles pour toutes les colonies de chaque espéce (voir tableau 1). Le
puffin a queue courte n’est pas pris en compte dans le total combiné (voir texte pour explications).

Répartition en mer d’especes de l'intérieur de la zone de la Convention CCAMLR, en fonction du lieu de
reproduction (% temps). A —ile Amsterdam; B —1iles Auckland; C — Chili; D - iles Malouines (Falkland); E
—iles Kerguelen; F —ile Macquarie; G — Géorgie du Sud; H —iles Solander; I —iles Snares; ] — ile Campbell;
K - ile Chatham; L - iles du Prince Edouard; M - Pointe Taiaroa; N — Tasmanie; O — ile Crozet; P — ile
Gough; Q — Argentine; R — Punakaiki; S — iles French et Montague.

Périodes de suivi des données de PTT détenues dans la base de données globale de suivi des
Procellariiformes de BirdLife International, pour les especes d’albatros et de pétrels dont la répartition
chevauche la zone de la Convention CCAMLR; le chevauchement est précisé en fonction des saisons de
péche ouvertes (1°* mai-31 aofit) et fermées (1°* septembre-30 avril).

Répartition du grand albatros au sein de la zone de la Convention CCAMLR, par saison de péche
CCAMLR (ouverte du 1°* mai au 31 aofit, fermée du 1* septembre au 30 avril).
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Liste des figures

Distribution combinée de 1’espace fréquenté pendant la reproduction par 19 espéeces d’albatros, de pétrels
géants, de pétrels et de puffins de 'hémisphere sud représentées dans la base de données globale de suivi
des Procellariiformes de BirdLife International. Chaque espece se voit attribuer la méme pondération.

Distribution de I’espace fréquenté pendant la reproduction par les grands albatros de quatre populations
différentes suivis par satellite et chevauchement avec la zone de la Convention CCAMLR.

Distribution del'espace fréquenté pendant la reproduction par les albatros a téte grise de cinq populations
différentes suivis par satellite et chevauchement avec la zone de la Convention CCAMLR.

Distribution de l'espace fréquenté pendant la reproduction par les albatros a sourcils noirs de cinq
populations différentes suivis par satellite et chevauchement avec la zone de la Convention CCAMLR.

Distribution del’espace fréquenté pendant la reproduction par les albatros a dos clair de deux populations
différentes suivis par satellite et chevauchement avec la zone de la Convention CCAMLR.

Distribution de I'espace fréquenté pendant la reproduction par les albatros fuligineux a dos sombre
d’une seule population suivis par satellite et chevauchement avec la zone de la Convention CCAMLR.

Distribution de 1'espace fréquenté pendant la reproduction par les albatros de Campbell de 1'unique
population suivis par satellite et chevauchement avec la zone de la Convention CCAMLR.

Distribution de 'espace fréquenté pendant la reproduction par les pétrels géants antarctiques de deux
populations différentes suivis par satellite et chevauchement avec la zone de la Convention CCAMLR.

Distribution de 1'espace fréquenté pendant la reproduction par les pétrels géants subantarctiques d’'une
seule population suivis par satellite et chevauchement avec la zone de la Convention CCAMLR.

Distribution de l'espace fréquenté pendant la reproduction par les pétrels a menton blanc de deux
populations différentes suivis par satellite et chevauchement avec la zone de la Convention CCAMLR.

Distribution de l'espace fréquenté pour la reproduction par les albatros a bec jaune et les puffins a queue
courte des iles Montague et French (Australie) suivis par satellite et chevauchement avec la zone de la
Convention CCAMLR. Celle de cette derniére espéce regroupe deux trajets, celui d’un oiseau dont la
reproduction a échoué et celui d'un oiseau apres la reproduction. Les trajets du puffin a queue courte
sont ceux de deux colonies parmi plus de 160, représentant <1% de la population totale mondiale.

Distribution de l'espace fréquenté par 1’albatros a téte grise (un reproducteur bisannuel) suivi a partir de
I'1le Bird, en Géorgie du Sud, pendant les 18 mois séparant deux tentatives de reproduction.

Cricok Tadmuig

JlaHHBIC JHCTAHIIMOHHOTO HAONIONCHUS 33 BUJAAMH anb0aTpPOCOB M OYypEBSCTHHKOB B IOKHOM
MOJIYIIIAPHH, COACPIKALIMECS BO BCEMUPHOM 0a3e MaHHBIX HaOmroneHus 3a Procellariiform. * — HOBBIC
JaHHEBIe, 100aBIeHHBIC TIocye myOmukam Tracking Ocean Wanderers. Pa3Mepsl KOOHUHN B3STH U3
pabot Arata et al., 2003; BirdLife International 2004a; Cuthbert et al., 2004; Gales, 1998; Huin and
Reid, 2005a, 2005b; Lawton et al., 2003; Patterson et al., B meuatu; Poncet et al., 2006; Robertson et al.,
2003; Tickell, 2000.

Mopckoii apean pasMHOXKeHHS 18 BHIOB OypeBECTHHKOB M alb0AaTPOCOB FOXKHOTO IIONYIIApHs B
3one peiictBusi Konennmn AHTKOM (% Bpemenn). JlaHHbIE OCHOBaHBI Ha MMEIOLIMXCS JTAHHBIX
HaOJIONICHYS: HE UMEETCS TaHHBIX HAOIOMCHUS 1O BCEM KOJIOHHSAM Kaxaoro Buma (cm. tabm. 1). B
OOIIMI UTOT HE BKJIIOYEH TOHKOKJIIOBBIN OypEBECTHUK (IS TOSICHEHUSI CM. TEKCT).

Mopckoii apean pacnpoctpaHenust BuJoB B 30He neicTBusi Kouseniun AHTKOM no oTHoueHuto K
MmecTy pasmHokeHus (% Bpemenn). A—o-B AMctepaam; B —o-Ba Oksienn; C — Unm; D — ®onknenackue/
MansBunckue 0-Ba; E — 0-Ba Keprenen; F — 0-B Makkyopu; G — FOxwuas 'eoprus; H — o-sa Conannep;
I — o-Ba CHapc; J — o-B Keammbemn; K — 0-B Yeram; L — o-Ba [Ipunc-Dnyapn; M — meic Taitapoa;
N — Tacmanus; O — o-Ba Kpo3ze; P — o-B Tod; Q — Aprenruna; R — Ilynakauku; S — o-Ba ®penu u
MowHTarto.
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Tabla 1:

Albatross and petrel distribution: results from the Global Procellariiform Tracking Database

[epuonsr Habmonenus no aanHeM PTT, comepskammmMcst Bo BceMupHOW 0aze AaHHBIX HaOMIONEHUS
3a Procellariiform, s Tex BUAOB anb0aTPOCOB M OypEeBECTHHKOB, PACHpPOCTPAHEHHE KOTOPBIX
nepekpriBaeTcs ¢ 30HoH aericTBus Konsenmmun AHTKOM, ¢ yka3aHneM NEepeKphITHS ¢ OTKPBITBIMU
(1 mas — 31 aBrycra) u 3akpbITeiMu (1 cenTsiOps — 30 anpenst) npombicioBbiMu ce3oHamMu AHTKOMa.

PacmpocTpaneHre CTpaHCTBYIOIMX anb0aTpocoB B 30He neiictBus KonBennmu AHTKOM mo
OTHOIIEHHIO K poMbIcioBoMy ce30Hy AHTKOMa (otkpeiT 1 mMas — 31 aBrycra, 3akpbIT 1 ceHTAOps
— 30 anpens).

CHmcoK pUCYHKOB

Apeaibl COBMECTHOTO HCIIOJIb30BaHUS B IEPHO] pa3MHOXKEHUsS 19 BHIOB anb0aTpoCoOB, TMIAHTCKUX
U JPYrux OypeBECTHHKOB IOKHOTO MOJNYIIApHs, MPEICTABICHHbIX BO BCEMUPHOW 0a3e NaHHBIX
HaOmronenus 3a Procellariiform BirdLife International. Bce Buapl HIMEIOT OTMHAKOBYIO 3HAYMMOCTb.

Apeaisbl, UCTIONb3yeMble HAOMIOIABIIMMUCS PA3MHOXKAIOIIMMHUCS CTPAHCTBYIOIIMMHE aIb0aTpocamu 13
4 pa3HBIX NOMYJALMN, U UX NepekpsITHe ¢ 30HOM nelictBus Konsennuun AHTKOM.

Apeaibl, UCIIOIb3yeMble HAOMIOAABIIMMUCSA PAa3MHOXKAIOIIMMUCS CEPOTOJIOBBIMH anb0aTpocaMu W3
Spa3HBIX MOMYJAINN, I UX EepeKphITHE ¢ 30HOM nevictusa Korseniun AHTKOM.

Apeainsl, UCTIONb3yeMble HAOMIOAABIINMUCS Pa3MHOMKAIOIIMMUCS YepHOOPOBBIMH ajbdarpocaMu M3
5 pa3HBIX NOMyNALUH, U X nepekpbIThe ¢ 30HoH aelicTBus Konseniu AHTKOM.

Apeaibl, HCTIONIb3yeMble HaOIIOAaBIIMMHUCS PA3MHOKAIOIIUMHUCS CBETIIOCIIMHHBIMU aJIb0aTpOCcaMu 13
2 pa3HBIX NOMYJSINNN, U UX epekpoITHe ¢ 30HoU aericTBust Konsenm AHTKOM.

Apeanbl, WCIOIb3yeMble HAOMIONABIIUMHUCS PA3MHOMKAIONIMMUCS JIBIMYATBIMU ab0aTpocaMu 13
1 momynsiuuu, ¥ UX nepekpsITHe ¢ 30HOM AerictBus Konsennun AHTKOM.

Apeanbl, HCHONB3yeMble HaOMIOAABIIMMUCA pa3MHOXKalomuMucs ansbarpocamu Kommbemna us3
| momymnsimy, 1 UX nepekpsITHe ¢ 30HO0M AevicTBus Konseniun AHTKOM.

Apeanm, HCIOJIb3YCMbIC Ha6J'IIO,I[aBH.II/IMI/IC$[ Pa3MHOXAOIIUMHUCH IOXKHBIMH TUTAaHTCKUMHU
6yp€B€CTHI/IKaMI/I u3 2 Pa3HbIX HOHyJ'IfIIIPIﬁ, U HUX TCPEKPLITUEC C 30HOM ﬂeﬁCTBHH KOHBCHHI/II/I
AHTKOM.

Apeanbl, WCTONb3yeMble HAOMIOAABIIMMHCS PA3MHOXKAIOIIUMUCS  CEBEPHBIMH  T'MTAaHTCKUMH
OypeBecTHHKAaMU U3 | MOMYIAINH, U UX TIepeKphIThe ¢ 30HOH nefictBust Konsenmmu AHTKOM.

Apeaibl, UCTIONIb3yeMble HAOIIOAABIINMHUCS PA3MHOKAIOIIUMUCS OENOropiIbIMA OypeBECTHHKAMH M3
2 pa3HBIX NOMYJISALMN, U UX NMepekpbITHe ¢ 30HOM neiictBus Konsennun AHTKOM.

Apeanbl, HCHONb3yeMble HAOMIOOABIIMMUCS PAa3MHOMKAIOMIMMUCS HWHIUHCKAMU SKEITOKIIOBBIMU
anp0aTpocaMl W TOHKOKITIOBBEIME anb0arpocamMu ¢ 0-BoB MonTtarto u ®penu (ABcTpanms), W HX
nepekpsITHe ¢ 30HOH neiictBusa Konsennun AHTKOM. B nocnenneM cBenieHbl BMecTe 2 TPaeKTOpPUU
Pa3MHOXKAIOIIMXCST TTHUIl, OJHA TPACKTOPHS B CIydae HEyJAauHOrO0 Pa3MHOXEHUsI M OfHA — IIOCIe
pa3sMHO)KeHHsI. TOHKOKITIOBBIE alb0aTpochl HaOMIOMANNCH TONBKO U3 2 (13 Oonee yem 160) komoHUA,
4TO mpeacTaBsieT <1% ot obmiel oMy sy 3TUX NTHI] B MHUpE.

Apeaitsl, HCTIOJB3yeMbIe HAOMONABIIMMUCS CEPOTOJIOBEIMA amb0aTpocamMu (Pa3MHOXKAIOTCS pa3 B JIBa
rozaa) ¢ o-Ba bepn, FOxnas I'eoprus, B Teuenue 18 mecsiieB Mex 1y MOMBITKAMHI Pa3MHOKEHHUSI.

Lista de las tablas

Datos de teledeteccion para las especies de albatros y petreles del hemisferio sur guardados en la
Base Global de Datos de Seguimiento de las Aves Procellariiformes. * — nuevos datos agregados desde
la publicacién de Tracking Ocean Wanderers. Tamaios de las colonias obtenidos de Arata et al., 2003;
BirdLife International 2004a; Cuthbert et al., 2004; Gales, 1998; Huin y Reid, 2005a, 2005b; Lawton et al.,
2003; Patterson et al., en imprenta; Poncet et al., 2006; Robertson et al., 2003; Tickell, 2000.
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Distribucién marina de 18 especies de albatros y petreles reproductores del hemisferio sur dentro del
Area de la Convencién de la CCRVMA (% de tiempo). La informacién se basa en los datos de seguimiento
disponibles: no se cuenta con datos de seguimiento para todas las colonias de cada especie (véase la tabla
1). El total combinado no incluye el petrel australiano (ver la explicacion en el texto).

Distribucién marina de especies dentro del Area de la Convencién de la CCRVMA, en relacién con
el drea de reproduccién (% de tiempo). A - Isla Amsterdam; B - Islas Auckland; C — Chile; D - Islas
Malvinas/Falkland; E — Islas Kerguelén; F — Isla Macquarie; G —Georgia del Sur; H — Islas Solander; I
— Islas Snares; ] — Isla Campbell; K - Isla Chatham; L — Islas Principe Eduardo; M — Punta Taiaroa; N —
Tasmania; O —Islas Crozet; P —Isla Gough; Q — Argentina; R — Punakaiki; S —Islas French y Montague.

Periodos de recopilacion de los datos de teledeteccion (PTT) archivados en la Base Global de Datos
de Seguimiento de las Aves Procellariiformes, para las especies de albatros y petreles cuyas areas de
distribucién se superponen con el Area de la Convencién de la CCRVMA. Se sefiala la superposiciéon con
las temporadas de pesca de la CCRVMA: abierta (1° de mayo al 31 de agosto) y cerrada (1° de septiembre
al 30 de abril).

Distribucién del albatros errante dentro del Area de la Convencién de la CCRVMA, por temporada
de pesca de la CCRVMA (abierta del 1° de mayo al 31 de agosto, cerrada del 1° de septiembre al 30 de
abril).

Lista de las figuras

Mapa de la distribucién de areas utilizadas por una combinacién de 19 especies de albatros, petreles
gigantes y fardelas reproductoras del hemisferio sur, incluidas en la Base Global de Datos de Seguimiento
de las Aves Procellariiformes de Birdlife Internacional. Se ha dado igual ponderacién a todas las especies.

Distribucién de las areas utilizadas por el albatros errante durante la época de reproduccién, derivada de
los datos de seguimiento de cuatro poblaciones distintas; y su superposicién con el Area de la Convencién
de la CCRVMA.

Distribucién de las areas utilizadas por el albatros de cabeza gris durante la época de reproduccion,
derivada de los datos de seguimiento de cinco poblaciones distintas; y su superposicién con el Area de
la Convencién de la CCRVMA.

Distribucion de las areas utilizadas por el albatros de cabeza negra durante la época de reproduccion,
derivada de los datos de seguimiento de cinco poblaciones distintas; y su superposicién con el Area de
la Convencién de la CCRVMA.

Distribucién de las areas utilizadas por el albatros de manto claro durante la época de reproduccion,
derivada de los datos de seguimiento de dos poblaciones distintas; y su superposicion con el Area de la
Convencién de la CCRVMA.

Distribucién de las areas utilizadas por el albatros oscuro durante la época de reproduccién, derivada de
los datos de seguimiento de una sola poblacién; y su superposicién con el Area de la Convencién de la
CCRVMA.

Distribucién de las areas utilizadas por el albatros de Campbell durante la época de reproduccion,
derivada de los datos de seguimiento de una sola poblacién; y su superposicion con el Area de la
Convencién de la CCRVMA.

Distribucién de las édreas utilizadas por el petrel gigante antartico durante la época de reproduccion,
derivada de los datos de seguimiento de dos poblaciones distintas; y su superposicion con el Area de la
Convencién de la CCRVMA.

Distribucién de las areas utilizadas por el petrel gigante subantéartico durante la época de reproduccion,
derivada de los datos de seguimiento de una sola poblacién; y su superposicion con el Area de la
Convencién de la CCRVMA.

Distribuciéon de las dreas utilizadas por el petrel de mentén blanco durante la época de reproduccion,
derivada de los datos de seguimiento de dos poblaciones distintas; y su superposicion con el Area de la
Convencién de la CCRVMA.



Figura 11:

Figura 12:

Albatross and petrel distribution: results from the Global Procellariiform Tracking Database

Distribucién de las areas utilizadas por el albatros de pico amarillo y el petrel australiano durante la
época de reproduccion, derivada de los datos de seguimiento de las Islas Montague y French, Australia;
y su superposicién con el Area de la Convenciéon de la CCRVMA. La dltima es una combinacién
del seguimiento de dos aves reproductoras, de una que no se reprodujo, y de un ave después de la
reproduccién. El seguimiento del petrel australiano se realizé en dos de mas de 160 colonias, que
representan <1% del total de la poblacién mundial.

Mapas de las dreas utilizadas por el albatros de cabeza gris (ave que se reproduce cada dos afios)
derivados de los datos de seguimiento en Isla Bird, Georgia del Sur, durante los 18 meses transcurridos
entre los intentos de reproduccion.
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APPENDIX 1

KEY TO SPECIES NAMES USED IN THE TEXT

Common Scientific Status'
Amsterdam albatross Diomedea amsterdamensis Critically Endangered
Antipodean albatross’ Diomedea antipodensis Vulnerable
Black-browed albatross Thalassarche melanophrys Endangered
Buller’s albatross Thalassarche bulleri Vulnerable
Campbell albatross Thalassarche impavida Vulnerable
Chatham albatross Thalassarche eremita Critically Endangered
Grey-headed albatross Thalassarche chrysostoma Vulnerable
Light-mantled albatross Phoebetria palpebrata Near Threatened
Northern Royal albatross Diomedea sanfordi Endangered
Southern Royal albatross Diomedea epomophora Vulnerable
Salvin’s albatross Thalassarche salvini Vulnerable
Shy albatross Thalassarche cauta Near Threatened
Sooty albatross Phoebetria fusca Endangered
Tristan albatross Diomedea dabbenena Endangered
Wandering albatross Diomedea exulans Vulnerable
Atlantic yellow-nosed albatross Thalassarche chlororhynchos Endangered
Indian yellow-nosed albatross Thalassarche carteri Endangered
Northern giant petrel Macronectes halli Near Threatened
Southern giant petrel Macronectes giganteus Vulnerable
Westland petrel Procellaria westlandica Vulnerable
White-chinned petrel Procellaria aequinoctialis Vulnerable

Short-tailed shearwater

Puffinus tenuirostris

Least Concern

Source IUCN (2004), BirdLife International (2004a)
Including Gibson’s albatross (D. (antipodensis) gibsoni)
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