Antar ctic Pack | ce Seals:

INDICATORS OF ENVIRONMENTAL CHANGE
AND CONTRIBUTORS TO CARBON FLUX

An international research program coordinated by the SCAR Group of Specialists on

Sedls

INTRODUCTION

The SCAR Group of Specialistson Sedlsis developing an
international research program focusing on the ecologicd
importance of pack ice seals in the Antarctic marine
ecosysem. The broad dementsof the Arntarctic Pack Ice
Sedls (APIS) Program wereinitialy outlined in1992 at the
Group's meeting in Bariloche, Argertina. These elanernts
wererefined and described ina program prospectus, which
was produced a a 1993 workshop in St. Paul, USA,
supported by SCAR, CCAMLR, and the U.S. National
ScienceFoundation. At itsMay, 1994, meeting in Padova,
Italy, the Group developed this
implementation plan, which addresses
fromalogstical perspective, undertaking
the APIS Program during the period =
1995/96 to 1999/2000; the major logistic &
s
71

effort is envisaged far 1998/99.
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Scientific Justification

The Antarctic packiceseals arethought to
comprise up to 80% of theworld's tota
biomass of sedls. Astop leve predators
intheSouthern Ocean ecosystem, they are
remarkable because of their potential importance in the
carbon cycle and for monitoring shifts in ecosystem
structure and function inresporse to human activities and
global climate changes (eg., ozone thinning and climate

warming). Further, the development of sensing irstruments
attached to seals, combined with satellite data retrieval,
provide a means to acquire data in ice-covered seas on
ocean physical and chemica parameters that have been
previoudy unavailable, o at best, extremely costly to
obtain. The APIS Program will take advantage of this new

Antarctic Treaty System
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APIS can play a mgor role in the
implementation  of

technology and address new questions which could provide
important information on many gobally impartant issues,
aswell asproviding baseline datafor many quedions abaout
potential impadsasked withinthe Antarctic Treaty System.

Liaison with International Science Programs

The APISProgram would welcomeliai son and coordination

with other scientific bodies. These include
0 t h e r S C A R
Groups of Specialists, working groups, and
ot her s ¢ci entif i c
iniatives such as SO-GLOBEC (Sauthean
O c e an Gl ob al

Ecosystem Dynamics) and CEMP
(CCAMLR Ecosystem
Monitoring Program). Coordination is
important to ensure
comparability of research plans that have
mutually related
objedives, data collection procedures,
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exchanges of dat a,
pﬁﬂ;{p and where appropriate, logistic
e AR coordination. A Steging Committee for

the APIS Program has been formed from
members of the SCAR Group of

Specialists on Seals to promote
international coordination of science
objectives and logistics. To ensure close
liaison with planning at the national
program level, COMNAP (Council of
Managers of National Antarctic Programs)
will be invited to nominate a member of the

Steging Committee

components of the Antarctic Treaty

the various  System: the Antarctic Treaty, the



Convention for the Conservation of
Antarctic Marine Living Resources
(CCAMLR), and the Convention for
the Conservation of Antarctic Seals
(CCAS). These international
agreements are charged with
attempting to enaure that Antarctica's
€cosy tems arepr otected fromadverse
impacts from human activities. Once
it comes into force, the Antarctic
Treaty's Protocol on Environmental
Protection will add an important new
dimension to this goal by protecting
the Antarctic environment, its
dependent and associat ed ecosystems,
its wilderness and aesthetic values,
and its value as an area to conduct
scientific  research. The APIS
Program will provide vauable
scientific information needed by these
groups. Indeed, both CCAMLR and
an informa meeting of CCAS have
aready endorsed the APIS Program.

RESEARCH FOCUS

The studies involved in this program
fall into three categories according to
logstical support and the extent of
international  collaboration needed.
Scales of operations vary from broad
and circumpdar, to more intensive
and regional, to very highly focused
and sub-regional. That strudure
reflects the need, identified within the
APIS prospectus, for integration of
broadly-based surveys of distribution
and abundance wi th process-oriented
sudies of the detailed biology of
Antarctic pack ice sedls.

Each of these operational scales will
require a different approach. These
are summarized in Table 1. A major
point to note from Table 1 is that a
part of the APIS program can be
implemented without requiring
coordinated multinational operations
and can be achieved without the need
for longterm planning of ship and
arcraft schedules. Also, some of the
objectives can be addressed withinthe

umbrella of both the specidized
logistical support requested for
specific parts of the ARS Progam
and the logistic support provided to
other biologica or oceanographic
studies of the Southern Ocean

However, one of the program's major
objedives, a coordinated survey of
abundance and distribution of the pack
ice seals, requires a major
commitment of ship and aircraft time.
When combined with the regional and
sub-regional process-ariented studies,
results from circumpolar surveys are
central to the useof padk ice seals as
indcatars of environmental change
and to developing a better
understanding of their rolein Southern
Ocean carbon flux. To meet this
objective, multi-national and multi-
platformsupport will besought during
oneyear of theprogram, which will be
coordinated ove the whole of the
circumpdar regon.

Circumpdar gtudies will require the
international coordination of
simultaneous deployments of ships,
ships with helicopters, long-range
helicopters, and fixedwing aircraft
because of the enornous areas to be
surveyed. It isimportant that this be
a multinational operation carried out
during theded gnated coreyear in the
study period (1998/99). Otherwise,
variation in condtiaons beween years
would make the results less reliable.
Studies will take place in all of the
geographical regions identified in the
APISprospectus. Survey methodswill
be standardized among regions and
survey designs will be carefully
planned prior to the core years. The
general design will include:

1) Movement of survey vesselsalong
predetermined transects, most
probably associated with phydcal
features of the bathymetry (suchas
the shelf break) or of the pack ice
(such as the frontal ice zone).

2) Helicopter-based surveys of pack-
ice seals along transects,
perpendicular to the track of the
survey vessel, which will cross the
physcal feature being tracked by
the vessel and/or cover the whole
of the pack ice region from the
outer edge of the pack to the
continental/f ast ice margin.

3) In some areas, such as locations
whee pack ice is particularly
extensive, fixed-wing aerial
surveys, mainly using agial
photographic techniques, will be
caried out to provide full
coverage. These areas would
include those where smultaneous
ship-board hdicopter censuses
were being carried out, in order to
compare among methods.

Regional studies are most
appropriately carried out through
collaboration between national
programs which have traditionally
operated within specific regions and
whichwould benefit from coordinating
their activitieswithinandacrossyears.
For example, studies of diet would
benefit from a degree of spatial and
temporal coordination on a regional
basis to ensure minimum duplication
of effort and maximum coverage of
theannual cycle and the geographical
range of the animals. Regional studies
will involve ship and aircraft suppart,
but may aso include operations from
land stations requiring small boat
support. Some aspectsof the regional
studies should be completed in
advance of the coordinated
circumpdar studies. Of particular
importance will be those which
identify patterns of distribution and
abundance of sedls in relation to ice
extent and characteristics and
bathymetric features because these
could lead to advances in survey
design and increased efficiency and
precision of the circumpolar survey.




Table1l. Logistica aspects of the APIS Program's implementation.

Scale of oper ation

February 1999)

(with o without
photographic capability)
and long-range
helicopters.

Types of logigtical Degr ee of coor dination addressed from the
support required required APIS Program
Spatial/ Resear ch prospectus (numbers
temporal programs refer to those within the
prospectus)
All studies will take place
1. Multiple ship within this one year of the 1. Digtribution,
Circumpdar/ (minimum of one per program: abundance, and species
multireg oral region) plus ship-based composition. (The APIS
Multinational helicopte support. 1. Concurrent operations | prospectus emphasized
within all regions using the fundamental
(January- 2. Fixed-wing aircraft idertical methods.

2. Coordinated use of
fixedwing aircraft with
ship-based operationsin

some areas

Areas of research

importance of this aspect
of research in addressing
the main objectives of the

program).

1. Single ship (with or
without helicopter

normally operate within
national Antarctic

research programson an
opportunistic basis.

Regional support depending upon Little or no cross- 3. Habitat use and
specific dbjectives). platform collaboration seasonal movemerts.
Bi- or tri- required. Theremay bea
(mostly national 2. Fixed-wing aircraft requirement for some | 4. Seals as platforms for
summer, (with or without aerial intra-regional oceanographic resear ch.
1995/96 to photographic capability). collaboration within
1999/2000) specific Antarctic
3. Land-based (with or Seasons.
without small boat
support).
2. Genetic identity of
Dependent upon popul atiors.
requirements of specific
Sub-regional projects, but the objective 5. Populationdynamics.
Individual would be tointegrate No requirement for
national these projects within the | geographical or temporal 6. Diving, feeding
(all seasons, programs logistics available for coordination. behavior, and activity
1995/96 to circumpdar and regional patterns.
1999/2000) studies or within the
logstical constrairts that 7. Did.

8. Energeticsand
physiology.

9. Toxicology and
discase.




Sub-regional sudies are thoseto be
carried out independently by national
programs. These comprise mainly
those sudies of basic agpects of the
biology of pack ice seals for which
the specific tempora coordination
and geographical location of studies
is less critical. Of course theae are
exceptions to this dtuation. For
example, the determination of the
genetic identity of populations will
require the colledion of sanples
from al regions and even from sub-
regions. Such collections can be
obtained opportunitically withinthe
context of other studies and there is
unlikely to be a requirement to
establish a field project which
addresses soldy this question as its
central objective. The specialized
nature of some of these studies will,
however, require specialized
logstical and technicd support
which may include laboratory
facilities (e.g. for the measurement of
metabolic rates), the capability of
capturing seds, and helicopter or
small-boat support in the vicinity of
land stations or from ships

IMPLEMENTATION/LOGISTICS

Timing

The program will befocused over the
fiveyear period 1995/19% to
1999/2000. Within this period, the
season 1998/99 (year 4) has been
targeted for the multinational,
circumpolar surveys of pack ice
seals. These surveys will need to be
carried out during the months of
January and February, the season of
minimum sea ice extent, when the
surveys can be peaformed most
efficiently. The timing requirements
for the various regiona and sub-
regional studies will depend on the
topic being studied, and the amount
of past work aready completed.
Some of these can be done on an
opportunistic basis when neither the
year nor the month when daa are
collected is of particuar importance.
Othes will requireseguencingon an

annual basis, priority months for
these might not be particularly
critical for some, while being of
paramount importancein other cases
(Table 1).

Ship and Aircraft Requirements

In order to perform a coordinated
circumpd ar census of pack ice sedls,
helicopters operating from
icebreakers or icereinfarced ships,
supplemented by severd land-based
aircraft, will be required in each of
the six residuad pack ice areas (see
map). It is expected that most
nations with suchice-capable vessels
will be able to participate in these
surveys (i.e, Argenting, Australia,
Finland, France, Germany, Japan,
Norway, Russia, Sauth Africa,
Sweden, United Kingdom, and
United States). Land-based aircraft
suitable for performing aerial
censuses include twin otter aircraft
opeated by Chile and Argentina in
the Antarctic Peninsula area and
fixed-wing aircraft operating from
German dations.  Other nations
operate aircraft that would be useful
for these surveys as well.

The planned agial censuses of sedls
inthe Antarctic circumpdar pack ice
will be performed according to
standardized census methodology
which has been developad by
Antarctic seal researchers in recent
years, supplemented by aerial
photographic technology.

Areas of Oper ation

This research initiative will reguire
circumpdar coveaage during the
1998/99 field season when theertire
pack ice region will be surveyed.
Seveaal factors wee considered in
selecting the study areasfor regional
and sub-regional studies: 1)
coordination and irtegration with
other Antarctic research programs,
2) stes where long-term data bases
already exist (facilitating
comparisonsof past and futuredata),

and 3) log stic conveniencein rdationto
research bases and vessd operations
areas. The APIS Program will focuson
thefollowing areas for regional and sub-
regional projects:

1) theBellingshausen Seg;

2) the Antarctic Peninsula and South
Shetland Islands ares;

3) theWeddell Sea;

4) the Prydz Bay area; and

5) theRoss Sea.

In each of these areas, some research
activities will be focused on the zones
associated with the edge of the
continental shelf and the margina sea
ice. The APIS Steering Committee will
evaluate the desrability of targeting
specific portionsof thebroadareasnoted
above and, as appropriate, will
encourage research to be undertaken
there.

Centersof Andytica Expertise

The studies to be conducted under the
aegis of the APIS Progam will provide
much collected material from field
activities,.  The analysis of these
materials  will involve specidized
techniques, and there is merit in various
speci dized labor atories acting ascernters
for analyzing such collections.
Opportunities for collaboration include:

1) Genetic identity of populations

application of genetic and molecular
biology techniques to rdevant
samples of sed materid from
different locations, in particuar
mitochondrial DNA, serumproteins,
and isoomes;

2)_Diet: stable isotope studies of seal
tissue in relation to potentia prey;
serological analysis of feca or
stomach sampl es; analysis o adipose
tissue or milk in relation to known
lipid components of potential prey;
and analysis of somach samples (or
component group in stomach
samples);



3)_Age age determination of toah
collections by the application of
established techniques; and

4)_Toxicology: measuringthe levels
of pollutants, e.g.,
organochl orines and heavy metals
accumulated in seal tissues, to
provide insights to globd
pollution levels and to evaluate
thetoxicrisk for seal populations.

The Group of Speciadists on Sedls
invites responses to the APIS
Steering Committee from specialized
laboratories which are interested in
seeking to take up such opportunities
to participate in the analytical
components of the APIS Program.

Funding

To be successful, theAPIS Program
will requireagreater level of funding
than Antarctic seal resarch has
received inthe past. Thelarge-scale
surveys planned will involve an
increased leve of logistic
commitment. Inaddtion, to promate
and coordinate the APIS Program,
the Group of Specidists on Seds
plans to seek financial support:

1) to bring participants to
international meetings and
workshops to develop indvidual
field research activitieswithin the
ambit of the program, to decide
details of implementing it and,
later, for analyses,

2) for a central office to coardinate
activities and facilitate
communications, including data
handling and management; and

3) for spedal needs such as
procuring instrumentation.

The Group of Speciaists on Sedls
intends to seek additional funding

LPIS Program
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from outsde SCAR for these
activities.  Contributions will be
sought from funding bodies such as
foundations and environmental
organizations, and from commercial
companies. It is intended that
indvidual scientists will approach
their own national programs for
support of their individua research
projects, which contribute to the
wider progran framework and
objedives.

OUTCOMESAND PRODUCTS

Many scientificdisciplinesandi ssues
of environmental concernwill benefit
from the APIS Program. A few
examples are mentioned bdow;
others will develop as the program
moves ahead.

Abundance and Didribution: The
uncetainty about the number of
crabeater sealsin the Antarctic pack
ice region has been a matter of
concernfor sameyears It has been
hypotheszed that changes in the
ecosystem have caused changes in
crabeater seal abundance. These
ecosystem changes may bedue tothe
decline of the grest whales, and have
been used as an example of possible
cause and effect within marine
ecosystems.  Population estimates

have varied widdy because of variable
census techniques and platforms. For
example, the timing of censuses and
changing ice conditions all contributeto
variations in counts. The research
outlined in year four of this plan will
clarify the question of abundance by
applying standardized methods.
Changes in the abundance of crabeater
seals may indicate changes in the
ecosysem. This work will provide an
important baseline for future
comparisons.

Stock ldentification & Management:
CCAMLR Article 1l requires that
harvesting of living marine resources
will not adversely impact target or non-
target spedes. Data fromthisprogram
will greatly aid thework o CCAMLR
and CCAS by confirming theabundance
and distribution of seals and in defining
managemernt zones for stocks.

Food Reguirements and Energetics
Changes in ecosystems because of
human impacts and natural
environmental changes, either glabally or
locdlly, could easily change the ability of
gpecies to fulfill their food and energy
needs. Since these top levd predators
are being used to monitor ecosystem
change (unde CCAMLR), the APIS
Program will provide essential data
against which future changes in diet and




energetics can be assessed.

Seals and the Ecosystemn: In addition
to changesinthe abundance, diet and
energetic patterns of saals as an
indication of ecosystem change,
changes in life history parameters
(survival, reproduction rates and
patterns) will reflect ecosystem-wide
shifts.

Basdine Information Needed by the
Antarctic Treaty Sysem: APIS can
play a large role in the
implementation of the variaus
elanerts of the Antarctic Treaty
System. These conventions require
collection of baseline data and the

implementation of monitoring
programs, and nations are obligated
to assess the impacts of their
activities on the Antarctic
environment before proceeding.
Research results from APIS will be
useful in determining if planned
activities shodd go farward, and
contributeto the determination of the
level df anticipated impact.

CONCLUSION

This document has drawn attention
to the importance o research on the
Antarctic pack ice seals, as
contributing to the work of CCAS,

CCAMLR, and the Ernvironmental
Protocol to the Antarctic Treaty, to
monitoring ecosystem changes in the
Southern Ocean, to understanding
aspects of dgoba change, dobal
pollution levels, and illuminating
various aspects of Antardic sel
biology.  Some national programs
have already initiated such research.
Other groups are strongly wged to
suppat similar investigaions. The
effarts of the Group of Specidists on
Seals in initiating, promoting,
planning, and coardinating the APIS
Program are expected to maximize
the retur ns from such research.

In 1993, the SCAR Group of Specialists on Seals developed a resear ch prospectus defining a coordinated, multinati onal research
initiative focused on the Antarctic Pack Ice Seals (APIS). At ameeting held in Padova, Italy, from 25-28 May 1994, the Group
continued the development of the AR'S Program by produd ng thisdraft implementation plan and establishing a Steering
Committee. The participants of the May, 1994, meeting included:
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Natl. Marine Mammd Lab Univ. of Washington Antar ctica Project Hubbs-Sea Warld
Seattle, USA Seattle, USA Washington, D.C., USA San Diego, USA
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Mammal Research Inst. Univ. di Siena Alfred-Wegener Inst. Inst. Antarctico Chileno
Pretoria, South Africa Siena, Italy Bremerhaven, Gamany Santiago, Chile
I.L.Boyd C. Guinet P.D. Shaughnessy D. Vergani

British Antarctic Survey CEBC/CNRS CSIRO CERLAP

Cambridge, UK Beauvar sur Niort Lyneham, Australia La Plata, Argentina

H. Burton R.M. Laws D.B. Siniff P.L. Boveng

Antarcti ¢ Division St. Edmunds College Univ. of Minnesota Natl. Marine Mam. Lab
Kingston, Australia Cambridge, UK St. Paul, USA Seattle, USA

The fol lowing per sons comprise the API S Program Steering Committee:
J.L. Bergtson (Chairman), M.N. Bester, |.L. Boyd, H. Burton, and Y. Naito

If you would like to be put onthe APIS Program's mailing list, please contact John Bengtson at the addr ess shown on the
next page or by phone [+1 (206) 526-4016], FAX [+1 (206) 526-6615], or e-mail [BEN GTSON@AFSC.NOAA.GOV]




