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“....an ideal opportunity to engage the youth, who are our nextohort of
researchers and the drivers of a powerful science ande¢hnology-based

economy that South Africa is aspiring towards.”

Minister of Science and Technology Mosibudi Mangena, atDif& Antarctic
Month Event aboard th®A Agulhas, on June 20, 2005 in Cape Town
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EXECUTIVE SUMMARY

South Africa has been an active participant in Antarcesearch for fitty years and is a
founder member of the Antarctic Treaty. It has madeiarmaking substantial contributions
to our understanding of the continent and its surrounding sed has considerable
investments in infrastructure to support this research.

An assessment of the health and standing of its préseatctic science community shows
that its overall output is good and that the best gsterdire on a par with those from leading
Antarctic countries in Europe and North America. Howevkere are important areas of
science that are missing or declining and these need tecbgered to allow an integrated
view of the Antarctic to be developed. The critical smasome groups needs enhancing and
more cross-disciplinary work needs to be encouraged. Aortiant way to encourage
scientific initiatives and enhance training would be $taklish a new Institute of Antarctic
Earth System Science. International linkages in biolegy physics appear good and
improving, whilst those in oceanography will be stimulabydresearch possibilities on the
new ship.

Future science strategy should be developed to ensure thraingmnt has its long term

monitoring needs defined, that thematic fields such asatéi change are linked both to
topical concerns and international programmes, andbibat skies proposals continue to be
funded. Data needs to be recognised as a valuable resmar@n Antarctic National Data

Centre nominated.

Crucial to all Antarctic work is the support of the shqg, both science and logistics. There is
a very strong case to replace 84ulhaswith a new state-of-the-art oceanographic research
vessel and integrate its capabilities to also serve o#isearch requirements of government.
Logistic supply could be undertaken in other ways on éeg®ensive vessels. Broad band
communications at SANAE and Marion Island are cru@atheir future development and
success. The future of the station at Gough Island shmeildubjected to a cost/benefit
analysis before any further investment is made.

Governance of the programme needs to be more colaréritansparent, in order to provide
all stakeholders with a robust and consultative decisiakimy process. The present
management structure for SANAP across two departmentonéusing and should be
simplified and made more effective by establishing SAN®Pa National Facility lead by a
senior scientist and reporting through a single department.

In the Antarctic Treaty System South Africa neeal@$sume a more positive role, ensuring
that it is included in developing new initiatives and makirtgeotountries more aware of the
African contribution.

Provided a new ship is purchased the Review Panel concludeshéhduture research
programme is not simply sustainable but provides a basisviach to build enhanced
educational opportunities and possible economic gains.

These changes form an integrated package which is inteadedvitalise science and open

up new opportunities, improve consultation and manageraerdtcapitalise on South African
leadership in a field where it already has an establishe# record.
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RECOMMENDATIONS AND CONCLUSIONS

CHAPTER 3:
ANTARCTIC, MARINE AND ATMOSPHERIC SCIENCES

REC. 3.1 : The Panel concludes that the total science outpis very satisfactory, given
the size of the community. It recommends however, thahe major disparity between
biology and all other sciences be addressed by SANAP in ord® ensure a healthy
distribution of Antarctic research disciplines.

REC. 3.2: The Panel concludes that much of the output of Sthu African Antarctic
science, in all disciplines, has been globally competié and recommends that all efforts
are made to maintain this position.

REC. 3.3: The Panel concludes that, on the basis of tHimited survey, the best South
African researchers in biology, oceanography and physics do iedd appear globally
competitive.

REC. 3.4: The Panel concludes that, whilst all of theseilsjects have been derived from
bottom-up proposals, they have proven to be relevant to the develment of their
disciplines and to wider policy issues.

REC. 3.5: The Panel recommends that in the future the elelopment of thematic
programmes should focus on cross-disciplinary collaborationA modest attempt to
stimulate this has been undertaken through the formulabn of ARESSA, but this needs
further work.

REC. 3.6: The Panel concluded that the South African Antarttc science community now
shows good evidence of strong international links and is adequterepresented in
senior roles in international organisations.

REC. 3.7: The Panel recommends thahe ARESSA document should be revised, with a
Mission and Vision that recognise science quality and cosftfectiveness as well as the
value of international links, substantially shortened and simplified to enable a wider
audience to read it, with the research themes clearlynked to national and international
objectives, and a recognition of ATS requirements.

REC. 3.8: The Panel recommends that the new scientifleadership of SANAP should
undertake a careful review of which disciplines are neked for a modern systems
approach to Antarctic and Southern Ocean science.

REC. 3.9: The Panel recommends that, for geosciences restn a decadal research

perspective is developed in an attempt to relate new dafeom the African mainland to
relevant geological provinces in Antarctica.
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REC. 3.10: The Panel recommends that marine geosciences (boharine geology and
geophysics), which were once an important research disaipé in South Africa, but have
since dwindled away, are urgently needed to study the propwes of the continental
margins and contribute to the body of scientific data and exgrtise needed to define the
continental margins around the South African mainland and thePrince Edward Islands

REC. 3.11: The Panel recommends that Marion Island should beonsidered as a part of
the SAEON network for measuring global change. In additn, the development of this
new facility would appear to allow proper curation and archiving of other publicly
funded data on climate change.

REC. 3.12 : The Panel recommends that the availability of abouth African Antarctic

data and its management is reviewed and that a National Antarcti®ata Centre is
nominated to provide advice on quality control and availability. Metadta need to be
generated for the major data sets and stored on Global Climatéonitoring Data

(GCMD).

REC. 3.13. The Panel recognises the importance of long term mtoring and
recommends that the South African contributions to presentand future global
atmospheric, marine and terrestrial monitoring programs whidr cover an important
segment of the Southern Hemisphere should be continued @riurther developed. It
further recommends that all monitoring should be listed ad the value of the data sets
subject to peer review.

REC. 3.14:The Panel recommends that oceanography expertise rebuilt, that
geoscience is drawn back into the programme, that data managemaes placed on a firm
and continuing basis, that cross-disciplinary programmes a& encouraged and that,
where ever possible and appropriate, South African programme integrate themselves
into the major international initiatives.

CHAPTER 4:
RESOURCE MANAGEMENT & INNOVATIVE TECHNOLOGIES

REC. 4.1: The Panel recommends that the important contribtions of South African
scientists to the scientific investigations and monitoring n@grams as contributions to
CCAMLR should be further increased. This should inclide a careful assessment of any
changes occurring in the intended MPA at Marion Island.

REC. 4.2: The Panel recommends that South Africa prioriges the formal proclamation
of a MPA around the Prince Edward Islands and proceeds wit the implementation of
the conservation and management plan for the islands as soon assbke.

REC. 4.3: Given the expectation that krill will shortly be@mme a major fishery and could

be a new development for the South African fishing indusy, the Panel recommends
that South African marine biologists should become more involveth assessing how the
sustainable use of living marine resources can be achieveahd they should increase
their efforts to provide advice to CCAMLR. This would also require research to

separate the effects of exploitation from ecosystem changhse climate change.
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REC. 4.4: The Panel notes thaSouth African research groups specialized in the fieldf
marine biogeochemistry are active and productive and recommels that their efforts
should be further encouraged under the auspices of SANAP.

REC. 4.5: The Panel recommends a careful examination of mae faunas and floras for
their potential of possibly beneficial and commerciallyexploitable natural substances
and properties in the ocean basins around South Africa shoultbe undertaken by a
group of specialists in order that other nations do not harvdsthe riches of the seas
alone.

REC. 4.6: The Panel recommends the application and developnteof technologies for
alternative, sustainable energy production for supplying the SNAP-run stations with
alternative energy in addition to existing diesel-generators auld fit well with carbon
reduction initiatives and long term fuel saving.

REC. 4.7: The Panel recommends that the Department of Stice and Technology
considers how best the South African satellite program carbe utilised to support
scientific research in Antarctica and the Southern Ocean

CHAPTER 5: INFRASTRUCTURE

REC. 5.1: The Panel concludes. thafgulhas, Algoa and Africana all have to be
replaced in a timely fashion, and with South African ownerkip. Without modern and
state-of-the-art research platforms South Africa would quckly lose its ability to support
its own initiatives and its independence as an Antarctiand marine research nation in its
own right. In addition, logistic services to Antarctica and tothe Marion Island station
require substantial transport capacities at a regular bas during the summer months.

REC. 5.2: The Panel recommends to explore the option ofsrating the multi-purpose

uses (research, supply logistics, passenger transport) tiet replacement for theAgulhas

by single-purpose vessels, namely a dedicated ice-strengtied, modern, state-of-the-art
marine research vessel owned/managed by South Africa (deployalduring all seasons)
and to an ice-strengthened cargo vessel (to be used duringetlsummer months for
SANAP logistics, with the potential for money-earning chamr for other purposes
during the remainder of the year).

REC. 5.3: The Panel recommends to explore the potential dfis new research vessel to
fulfil the combined research needs from SANAP and @M to achieve an annual

deployment of 300-320 days/y. This will be best done through a joistakeholder ship

time assessment and management panel with a 2-3 year planning tzon.

REC. 5.4: The Panel recommends to explore the possibéis of fullfilling the logistics
needs of SANAP, of other South African research institions with activities in
Antarctica and on the sub-Antarctic islands, as well as of gssenger transport
(ecotourism) through buying space on DROMSHIP, through charteed tonnage or
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through another (South African or foreign, new or existing)ice-strengthened cargo
vessel.

REC. 5.5: If solutions as suggested through REC. 5.2.-5.4 aretracceptable the Panel
recommends thatAgulhas be replaced by a similar hybrid vessel as already outlinedhi
the Scoping Study for DEAT. The Panel is of the opinion @i this is a viable option, but
not the optimal or most cost-effective option and misse¢le opportunity for innovation.
It would allow for the continuation of SANAP logistical and research activities, but
would not provide the spring-board for both re-building the once well-established South
African marine research community and assuming leadershim this research field.

REC. 5.6: If the South African marine research communityis to be rebuilt (in particular
in oceanography, marine geology and geophysics, etc.), it will meaccess to a marine
instrument pool to be administered by a suitable instituobn (?MCM). The Panel
recommends the establishment of a marine instrument poo(with the necessary
technical support) for all publicly funded research.

REC. 5.7: The Panel recommends that for safety reasons any easch vessel used by
SANAP for oceanographic or marine biology cruises must haveuitably recruited,
trained and experienced deck personnel for the handlg of winches and heavy
instruments during the cruises.

REC. 5.8: The Panel recommends that operations at SANAE beproved immediately.
Safety at SANAE/Qualifications and training of personnel workng at SANAE: A
rigorous, systematic program to train personnel (overwinterig and visiting summer
projects) for survival, station regulations for the SANAE aea, environmental care and
technical maintenance of the station has to be reinstatedn ,emergency” booklet with
all relevant information has to be developed and the station camander has to exercise
discipline on and around the station during all times

REC. 5.9: The Panel recommends that the runway at SANAE anpurchase of aircraft
(long range and feeder) is not pursued since DROMLAN provies a functioning air link.
There was no proper justification given for the proposal eitker to establish a new
runway at SANAE and or to purchase airplanes (long-range or faker). Substantial cost
savings can be achieved.

REC. 5.10: The Panel recommends the improvement of satelliteommunications to
broad band standard at SANAE immediately to satisfy presemy unfulfilled scientific
needs and to allow for state-of-the-art communications withome institutions.

REC. 5.11: The Panel recommends that SANAE and Marion Islandtations should both
be marketed vigorously to both national and international usersto ensure a high
intensity of use for scientific research and that ttg should also include the possibility
of using Marion Island for training purposes.

REC. 5.12: The Panel recommends that a plan for equippindhé Marion Island station
with routine scientific facilities and equipment shouldbe established immediately so that
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additional sophisticated equipment has be to be transportedo the station only in
exceptional cases.

REC 5.13: The Panel recommends that basic scientific supp (clothing, technical
support, field support and training) on the Marion Island Sation should be improved
for safety reasons. A user-group of stake holders should ade@ SANAP on these matters.

REC. 5.14: The Panel recommends an improvement in commumitons for scientific
and personal purposes to make the Marion Island station morattractive for scientific
visitors and for long range monitoring projects

REC. 5.15: The Panel recommends requesting SAWS to immedistanitiate a cost-
benefit analysis of the continuation of support for the statioron Gough Island versus the
alternative suggested of installing an automatic weather station @moving the upper
air balloons to Tristan da Cunha.

REC. 5.16: The Panel recommends exploring the possibiks of how South Africa can
make better use of DROMLAN and DROMSHIP, and possibly acaire a significant
commercial share in the business, with the concomitamteation of new jobs.

REC. 5.17: The Panel recommends establishing the SANAP $arch and Logistics
Centre as a National Facility. It should report through one Mnister, be located in Cape
Town, to serve as the core institution to safeguard the cantied development of the
scientific perspectives of South African research in Atarctica and the adjacent ocean
basins, to provide the environmental management of South Aéan activities in the
Antarctic Treaty area as well as logistic support for SANAPand other research projects.
The Research and Logistics Centre should be supervisbgt a Board (with a Chair) and
lead by a Chief Executive Officer with strong scientificcredentials

REC. 5.18: The Panel recommends that the interest in foumtly a new academic
institute devoted to Antarctic Earth System Science shodlbe explored with a university
or group of universities in the Antarctic Gateway area.

CHAPTER 6: GOVERNANCE

REC. 6.1:The Panel recommends that a new management structuis organised to bring
all elements of South African Antarctic activities into asingle unified system, improving
decision making and information flow as well as allowing fothe representation of all
interests in a structured framework.

It is recommended that the body to oversee all South Africarntarctic activities be
called the South African Antarctic Policy and Research Committee (SAAPRC).

The following SAAPRC subcommittees are to be established
- science subcommittee (including SCAR) to be chairduly the SCAR delegate;
- management and logistics subcommittee (including COMNARo be chaired by

SANAP;
- ATCM subcommittee to be chaired by DFA,
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- CCAMLR subcommittee to be chaired by DEAT (MCM)
Membership of each of the subcommittees to be determindxy the chair.
Membership of SAAPRC to include:

- Chair (D-G of the Department responsible for the Antartic Research & Logistics
Centre)

- CEO of Antarctic Research & Logistics Centre

- CEO of the Gateway Project

- Chair of science subcommittee (Universities)

- Chair of management & logistics subcommittee (SANAP)

- Chair of ATCM subcommittee (DFA)

- Chair of CCAMLR subcommittee (DEAT MCM)

- Independent member from the business community.

REC. 6.2: The Panel recommends that the process for appoing the members and
chair of the SA SCAR Committee is reviewed to ensurdnét it is appropriate, timely and
transparent.

CHAPTER 7: FUNDING AND HUMAN RESOURCES

REC. 7. 1: The Panel recommends that a costed BusinedarPfor a three year cycle for
D:A&l is publicly available to allow a continuing oversight of the cost effectiveness of
logistics operations

REC. 7.2 : The Panel recommends that efforts are made WYRF to encourage more
applications from young researchers.

REC. 7.3: The Panel notes that some South African Antarctiscientists have been
extraordinarily successful in attracting funding from abroad and recommends that
they should be encouraged to continue to do so.

REC. 7.4: The Panel recommends that a package is designed ttratt students to the
programme and is promoted initially by the established granholders.

CHAPTER 8: EDUCATION, OUTREACH & EMPOWERMENT

REC. 8.1:The panel recommends that the Directorate : Antagtica and Islands continues
to pursue empowerment of the previously disadvantaged commungis through the goals
set by the Employment Equity Plan and the Promotion of Sustaable Broad Based
Black Economic Empowerment.

REC. 8.2: The Panel recommends that the Chief Directorat Research, Antarctica and
Islands revisits their Learner, Bursary and Internship program as well as the Budget
and investigates the extent to which an extended progranoeld be utilised to attain the
goalsof promoting Science and Technology, Empowerment and BEE.
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REC. 8.3: The Panel recommends, given the overall internatnal status of SANAP, that
the stakeholders in government, research institutions anthe universities undertake a
joint and concerted outreach campaign to the public and espally to learners, to
promote the attractions of a career in science, with ggcial emphasis on Antarctica and
the Southern Ocean.

CHAPTER 9: INTERNATIONAL RELATIONS

REC. 9.1: The Panel recommends marketing SANAE and theesearch station on
Marion Island vigorously as an unconventional, but stimulating vene to other African
nations to introduce them to Antarctic research and sciengceand to educate and
motivate a new decisive generation of African natural scienaesearchers.

Rec. 9.2: The Panel recommends that South Africa holds stiussions within the
Southern African Development Community and the African Unionto establish the
extent of the need in the Southern African region and inAfrica for collaborative
research projects and training programmes associated with Aarctica and the Southern
Ocean

CHAPTER 10: ANTARCTIC TREATY SYSTEM

REC. 10.1: The Panel recommends

- that the Head of the ATCM delegation is always from Departrant of Foreign
Affairs,

- that the National Operator is always part of the delegation

- that the CEP delegation is lead either by a senior scientisr by an environmental
officer

- that continuity of membership in the delegation will strexgthen the South African
position by accruing experience

- that DFA consults with both the science community and SRAP to determine what
papers will be commissioned for submission each year.

REC. 10.2: The Panel recommends that the CCAMLR Commissi@n consults with the

scientific community to ensure that appropriate South Afrcan scientists are able to
contribute to the development of bioregionalisation techniges, fisheries developments
and the criteria for the selection and management of maring@rotected areas in the
Southern Ocean.
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PREFACE

Antarctic ships typically have an operating life of 30y&ars before it becomes impossible to
maintain them effectively and keep them in their Lloydass Recognising that the
SAAgulhaswas approaching this period SANAP made an application tastirg for capital
funds in 2004 to pay for a replacement ship. They were askeadirtake an assessment of
how this could be achieved under a Public Private Partpe(Bi#P) agreement and this
project was undertaken with PricewaterhouseCoopers assdestions Advisors in 2005-6.
Although they advised government in 2006 that a PPP wadbleaBEAT could not accept
this recommendation, as the annual cost was too highfuéheorice risk and the foreign
exchange risks would both be retained by DEAT. Despitedjeetion of the PPP approach
the exercise generated valuable information on funatineeds and alternative solutions. On
reporting to Treasury and repeating the request for cdpitds the Treasury response was to
request an independent international review of the SANABranome, an assessment of its
future and the role that the ship would play in this beébseussing the application for funds.
The application for funds is now postponed until theconte of this review is known.

The responsible government body, the Department of Bnwieatal Affairs and Tourism
(DEAT), contracted the National Research FoundatidRNlo manage the review for them.
The review was undertaken by Professor DWH Walton i@ritAntarctic Survey, UK),
Professor J Thiede (Alfred Wegener Institute, Germang)MnAL Manley (Department of
Foreign Affairs), with some assistance from JudgeHadfmann (International Tribunal for
the Law of the Sea, Germany). Mrs S Naidoo was th& Hffaluation Officer who made all
the arrangements for the Panel.

The Review Panel met in Cape Town 30 July — 1 August 2007handhtoved to Pretoria for

the period 2 — 10 August 2007. Professor Walton (convenor) vesemir throughout the

period whilst Professor Thiede was present from 1 August 208@rds. Mr Manley stood in

for the duration of the review for Judge Hoffmann who walfed away to Hamburg and was
only able to join the Panel on 8 August 2007.

The Panel were provided with a major Commissioned Repatten by Professor SL Chown
and Dr JH de Beer (which was of great value in framingkthe questions) and a range of
government documents including the report of the lastlganeview SANAP. In addition
they were able to talk to three groups of university stakiehs, the Directors-General and
senior staff from DEAT and DST, the Director of Qiterate: Antarctica and Islands, as well
as staff from other government departments and agemeidsnembers of Parliament. They
were able to visit th&A Agulhasand discuss the ship with the Master and staff from Smit
Amandla Marine (Pty) Ltd who currently manage the eksader contract.

This report and its recommendations represent the carserisws of the Panel. A
presentation of its principal recommendations was giwesehior staff from NRF, DEAT and
DST on 8 August 2007.
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1. INTRODUCTION

Scientific Research

South Africa has a long history of Antarctic reseastlgtching back to the annexation of the
Prince Edward Islands (PEI) in 1947, the International GexighlyYear (IGY) of 1957/8,
and the signing of the Antarctic Treaty in 1959. The theaigsast Antarctic research have
varied substantially, with the emphasis on differéistiplines varying between atmospheric
physics, geology, physical oceanography, and both terreatréhlmarine biology. South
Africa has never had a strong glaciology or ice-agprprogramme, though some of its
scientists have been and continue to be involved imnthestigation of periglacial processes
and the biological impacts of past glaciations. Everniwiparticular programmes, distinct
phases of research can be identified. Thus, Smith (1991jifieénfour phases in the
terrestrial biological programme at the PEI: the re@ssance, whole ecosystems, national
priorities, and climate change phases, with the ldgeoming more interdisciplinary in the
last decade.

All of the early work took place within the political cemt of an increasingly beleaguered
national science system, suffering from the conseqgericine policies of an apartheid state.
This political context had far reaching consequences &stience system and for the South
African National Antarctic Programme (SANAP). The mba in government in 1994
resultedjnter alia, in the visionary establishment of a Department o and Technology
(DST), a portfolio previously missing from formal govermh®epartment structures. The
DST showed all the vigour of a youthful department, and by B@d2oublished, after careful
research, a National Research and Development @irétaonymous 2002). This strategy
recognized that without the development of human resouamas, especially from the
previously disadvantaged groups (virtually everyone excepivtii'e males already over-
represented in the science system), South Africa woatdbe in a position to reap the
benefits of a competitive, innovative national scieneggineering and technology system..
The R&D strategy also emphasized that a wide vagétigpnovative interventions would be
required not only to develop these human resources, utt@lensure that research and
development benefited all South Africans. ‘Antarcksdands and Ocean’ was recognized as a
key science focus area that can be used to attraoetsainto science and technology, and
that is of strategic significance because of the coinkgy geographical advantage in the
Antarctic, being the only African country participatingr@search in the region .

On this basis, on the basis of South Africa’s recagmibf the political andenvironmental
significance of the Antarctic region, and in considtawith its partners within the SANAP,
the DST then developed an Antarctic Research StrategySéouth Africa (ARESSA)
published early in 2007. ARESSA research themes redefinerausnéndividual research
projects supported under SANAP into a common strategy vatiois to link up to the large
scale international strategic research programmes wh@le been defined under the
Scientific Committee for Antarctic Research (SCARInd which are vigorously pursued
during the ongoing International Polar Year (IPY).

The ARESSA is firmly rooted in the South African Natad R&D Strategy, the global
recognition that an understanding of environmental variabdigssential to ensurequality of
life via sustainable interactions with the earth systbat supports human existence, and
widespread acceptance of the fact that the Antarcti¢ren8outhern Oceans present a unique
opportunity for investigating this variability, and in mamase shighly significant drivers of
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the variation. The ARESSA also seeks to broademanecipation of the social sciences and
humanities in research in the region. In keeping witlutlsoAfrica’s strengths in the
geosciences, physical sciences and lifesciences, tHeS8R includes three key research
themes that are structured around variability in thestesys on a variety of spatial and
temporal scales. A fourth theme explores the requingrfer and consequences of a suitably
engineered and sustainable presence in the Antarcticghaniifth theme is concerned with
knowledge about the Antarctic from outside the sciehseplines.

National policies and priorities

South Africa has been steadily revising and renewingatey and governance objectives
since 1994. These objectives are intended to transfornogpertunities for its citizens,
enhance its global competitiveness, strengthen itsiposin the world stage and allow it to
provide assistance and leadership to its fellow Africaamtiees. Many of these policies are
general and underpin all government activities and so ted® recognised as drivers for
change in the context of South Africa’s role in Amtica.

Black economic empowerment (BEE) requires all empbyermove towards an increasing
percentage of employees from the disadvantaged blackearade groups. Thus, affirmative
action to attract these groups into higher education, atweide range of jobs and into
entrepreneurial roles, needs to be part of the planninGABIAP as for everyone else.

The concept of the National System of Innovation wagldped as part of the White Paper
on Science and Technology in 1996. It aims to develop areulvithin which the
advancement of knowledge is valued as an important compoheational development. In
particular the resources and information from engingeand the natural sciences, amongst
others, are used for problem solving, policy developmethdacision making.

National Policy Making and Management

The Department of Environmental Affairs and Tourism (DEAsTthe parent department for
SANAP, which sits in the Directorate: Antarctica dalisds (D:A&l) of the Marine and

Coastal Management Programme (MCM). However, itsnseiunctions are vested in the
Department of Science and Technology (DST) who useNtit@nal Research Foundation
(NRF) to manage the annual grants programme. All governmeaeduscience and
technology institutions must demonstrate human resourceelagement, increasing
performance and generally the potential to generateniadn its widest sense.

The primary Antarctic objective in the DEAT Stratefilan is to “Maintain a strategic South

African presence in Antarctica”. Within the D:A&l BusineBfan there are a wide range of
individual objectives which are not all logistic althoughnyao deal with the redevelopment

of Marion Station, replacement of ti&A. Agulhasoperational logistics, investigation of a

runway at SANAE 1V, promotion of the Cape Town Gatewetg. There are also several
elements in the Plan which seem to be more directiytacience and thus should be in the
DST Plan.
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The present review of the future of Antarctic and mar@search in South Africa is therefore
of crucial importance. There is no question that thefgartof scientific disciplines present at
South African institutions of research and higher eduedtas to be broad enough to satisfy
the needs of ongoing and future programs such as ARE&SAthey have to have enough
critical mass to produce high quality results, and thatastfucture as a base for these
activities has to be constantly renewed, updated or eaxgly nlevelopped.

The research topics discussed in the review are ofnadt{onany also of international or
global) importance and they provide an important framefsustainable development of the
nation in many aspects of its livelihood.

2. TERMS OF REFERENCE

The complete terms of reference as communicated éoRétview Panel are listed in the
Appendices. Strangely enough, the replacementSAf Agulhaswas not specifically
emphasised in the ToR and the Review Panel found thebe ®ome redundancy in the
elements described, interpreting the document as requifogys on the following issues:

- the Panel was to assess past performances in

ecological and other scientific contributions and tkeientific quality;

value of international collaborations;

value and quality of the research output as determinedghnpeer review and
international benchmarking;

- the Panel was to assess for the future (approximatetydecade ahead)

= gscientific plans, targets and priorities of South édn research programmes or
strategies;
options for international partnerships;
potential value of such research in terms of strategisiderations;

- finally the Panel was expected to evaluate

= the content and potential impact of current science @adsfuture strategies
(such as ARESSA);
current and future strategies for international collabons, and
the future sustainability of the programme.

The documents which were formally provided to the RevieamelP have been listed in
Appendix 4. In addition the Review Panel has been givemdbor informal access to a
number of documents addressing partial or various aspkitts evidence needed to compile
this report. Where data were lacking we have still beé#e, dor the most part, to develop
conclusions and recommendations from available dontsmand from a long series of
personal interviews conducted in August 2007 in Cape Town andrigrelhe only major
piece of evidence missing (as spelled out in the ToR) avasrategic plan for future
international collaborations
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3. ANTARCTIC, MARINE AND ATMOSPHERIC SCIENCES

Introduction

The geographical position of South Africa, its long terterest in the Prince Edward Islands
and the Antarctic, and the proximity of the Southaftic, Indian and Southern oceans, are
major potential drivers for its scientific researchtWa rapidly growing economy, and a need
not only to be innovative in science and technology IBd # use science as an element of
policy making in many spheres, the South African Goveninte&s given considerable
attention to growing its science capabilities. The prddndan 1996 of the White Paper on
Science and Technology “Preparing for th& 2&ntury” has been followed by the publication
of South Africa’s first National Research and Depef@nt Strategy in August 2002.

Antarctica and its surrounding ocean are now recogniségyaglements in Earth System
Science, the holistic approach to investigating the iategr of global processes which
produce a dynamic and complex Earth. The current cliciz@ge models need significant
scientific inputs from the Antarctic continent as wadlfrom surrounding ocean areas in order
to allow refinement of their grid size and an improvemiantheir predictions. Southern
Hemisphere nations have a major role to play in tlus)aast because the present predictions
of the Global Change Models for areas such as SouthifanaAre alarming.

It is already clear how science on the PEI underpoth good management and national
sovereignty. The South African Government has seem the past 50 years how a strong
science base enhances the status of any Party in thecAn Treaty System (ATS), and also
secures its continuing role as a Consultative Partith Ven experienced and diverse
community of Antarctic scientists it has recognised ribed to develop both a clear future
strategy for its science, and an educational and trainitigtive to consolidate this expertise
for the future. One of the reasons for drawing attento the Antarctic in the National

Research and Development Strategy was its potentiakhttbacting school leavers and
university students to a career in science where trenseiis allied with a unique life

experience.

Conclusions on Science in 2000 Review

A review of SANAP was undertaken in 2000 as part of thenswe review of all parts of
the Public Service to assess their effectivenessuwdndefrole in the structures of government.
Its Terms of Reference were broad but focussed orutbeefof SANAP, where it should be
sited with respect to the structure of the Public Senisgotential for agentisation, and the
most appropriate site for all South Africa’s Antarcativities. It was conducted by a team of
four, two members of which were from overseas.

The present Review Panel felt it was essential to denghe conclusions of this earlier
review and the extent to which its recommendations had aetioned.
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The primary findings of the 2000 Review can be summasasddllows:

- Research was internationally acceptable

- Science community was enthusiastic

- Some researchers were ranked amongst the best in their fields

- Antarctica provided an excellent training for young scientists in areas and
disciplines of direct relevance to SA economic future

- Lack of money hampered research

- Insufficient capacity building in younger researchers

- Logistics dominated SANAP to the detriment of science

- Insufficient attention had been paid to stimulating multidisciplinary
programmes

- Research management system was inadequate with no science

- Co-ordinator in SANAP to manage the development of science policy

- Inadequate exploitation of global linkages

- An emphasis on “bottom up” approach to science initiatives might leave
national objectives unaddressed

- There was a lack of coherent and comprehensive Antarctic national
policy and strategy.

The Recommendations proposed that:
1. South Africa should continue to support a national Antarctic entity.

2. South Africa should develop a comprehensive national policy and
strategy for Antarctic and the Southern Ocean.

3. That D:A&I (SANAP) be moved out of DEAT, made a
statutory body with its own management Board and sited in
Cape Towr(our emphasis).

4, The body should develop, manage and execute the scientific research
strategy, provide logistical support and develop outreach programmes.

5. The possibility of enhanced air access to Antarctic shouldbe
investigated.

6. The potential for establishing an Antarctic experience and
education centre in Cape Town linked to the Gateway concept should
be investigated.

All of these recommendations were meant to simplifgt alarify management, and make it
more efficient and effective in order to deliver more @etter science. Recommendations 1,
5 and 6 have been actioned, whilst parts of 4 are stilighgatisfactorily taken forward by
DEAT. The major issue of making SANAP a National Racbutside DEAT was modified
with the transfer of science to DST but SANAP beingileDEAT. This has added a further
layer of complexity to management. Recommendation 2bkas partly met by the DST
ARESSA strategy but this is far from a comprehensivenatipolicy and strategy.
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Current Review of Science Outputs

Various approaches were used to assess science outpdinigahe analysis by number with
discipline, the analysis by quality using citation indi@ssa proxy, and an assessment of
leading scientists against their peers elsewhere in thid.wo addition there was an attempt
to assess the degree of international collaborat®omaasured both from the historical
publications and from known existing links.

Quantity by Discipline

The Commissioned Review covered the period 1998-2007 and listedpe¢26reviewed
publications. The disciplinary breakdown shows biology Hogigal oceanography 73%,
physics 13%, physical oceanography 7%, geology 6% and engmee¥n Grouping all
oceanography together gives c. 26%. All the top five publishutgors are biologists with
mean annual publication rates of between 7.5 and 3.3 papktbe Qotal 75% were in
international journals and 25% in local journals. Thek laf publications from geology and
oceanography may be linked to a cessation of field work bipgests and a decrease in ship
availability for oceanography. The low number of publmasi in physics is worrying in the
light of the costs of supporting this type of research.

REC. 3.1 :The Panel concludes that the total science outpis very satisfactory, given
the size of the community. It recommends however, thahe major disparity between
biology and all other sciences be addressed by SANAP in ord® ensure a healthy
distribution of Antarctic research disciplines.

Quiality by discipline

The list of all publications demonstrated that a widgeaof IS| journals were used, ranging
from Scienceand Nature to local South African journals. Many of the journaie &ighly
rated within their fields —e.@Geophysical Research Letters, Global Change Biology, TREE,
Molecular Ecology, Journal of Geophysical Resealchterms of mean Impact Factors for
the SANAP publications 1998-2007 physics was highest at 1.88wikbgy close behind at
1.85, physical oceanography at 1.38 and geology only 1.21.

In a different approach an analysis of contributiomsAntarctic science by Dastidaar &
Persson (2005) used ISI data from 1980 to 2003 to rank countriggatigns. This was an
incomplete listing of all the relevant papers but on2b& papers attributed to South Africa it
ranked 11 in productivity, ahead of Argentina, Chile and South Koreawell as the
Netherlands and all the Nordic countries. In theticitaanalysis it showed a negative result
with more citations given than received.
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REC. 3.2: The Panel concludes that much of the output of South Afrem Antarctic
science, in all disciplines, has been globally competié and recommends that all efforts
are made to maintain this position.

Quality by Key Researchers

The previous review concluded, from anecdotal commentisSthah African scientists were
amongst the leaders in some fields but were not aldelistantiate that numerically. In order
to gain some objective assessment of this a compariasnmvade between 12 selected SA
researchers and ten well known researchers from, B&@Amany, UK and France using the
index (Hirsch 2005, Kelly & Jennions 2006). This index is definethasnaximum number
of papersh by a scientist where each paper has received more citations. This approach
shows a range of 36-10 for the foreign researchers cemhpath 28-9 for South Africans.

REC. 3.3: The Panel concludes that, on the basis of tHimited survey, the best South
African researchers in biology, oceanography and physics do iedd appear globally
competitive.

Relevance and Impact

One of the most important elements of any assesamsntonsider the relevance and impact
of the science supported. In the Commissioned Reportatitkors provided a detailed
assessment of the relevance of much of the biologgeliyng its contribution against the
conclusions of the Millenium Ecosystem Assessment (20@6})his example four major
drivers of biodiversity loss were identified and the dbation to understanding of each was
examined in the light of South African research. Ther fdrivers are : Climate Change,
Invasive Species, Over-exploitation, and Pollution.

A combined approach of sophisticated land-based work on pglagilators and ship-based
oceanography has provided insight into the direct and indaféaatts of climate change in the
sub-Antarctic, allowing population trends to be explainediistins taken about Marine
Protected Areas (MPA) and predictions made about commsimiigture and invasion. Some
of the most detailed studies of invasive species on igaodystems have been undertaken by
SANAP scientists, informing conservation policy and deas as well as contributing to the
theoretical development of invasion biology. A bettedarstanding of oceanography and
foraging has helped inform interpretation data on atquospecies in the Convention for the
Conservation of Antarctic Marine Living Resources (QAR) context, whilst work on
eutrophication has provided new insights into the relatipssbetween abundance and
species richness. It would appear that similar argumentbeanade for the key contributions
from physics and oceanography.

REC. 3.4: The Panel concludes that, whilst all of these subjeckave been derived from
bottom-up proposals, they have proven to be relevant to the develment of their
disciplines and to wider policy issues.
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REC. 3.5 The Panel recommends thatin the future the development of thematic
programmes should focus on cross-disciplinary collaborationA modest attempt to
stimulate this has been undertaken through the formulabn of ARESSA, but this needs
further work.

Evidence for International Networks

Measuring the extent and effectiveness of internatioetvorks in any field of science is
difficult. In Dastidaar & Persson (2005) there is an agialpf multinational collaboration,
using the authors’ addresses on the papers as proxies donetfwork. The overall
collaboration map which they then generated demoasteastrong central core of countries
deeply involved in multinational projects (UK, USA, Franéustralia, Germany, France)
with other countries more peripherally involved. A newlgsia of the data set for the Panel
by Dastidaar (Fig 1) with South Africa in the centrevgbstrong indications of activity with
the UK and USA but less with other countries. His skitaxtends only to early 2004. A
preliminary analysis of the publication list shows, foore recent publications, continuing
collaborations with a wide range of SCAR countrieduding UK, USA, France, Germany,
Canada, Netherlands, Australia, Norway, and New Zealand.
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Fig 1. International relationships determined from Sd@ftican science publications 1980-
2004 (Courtesy of P. Dastidaar).
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The terrestrial biologists were active members ofSBAR RiSC programme and have now
aligned most of their research with the new programmaluEen and Biodiversity in the
Antarctic. The leadership of the new IPY programmeegAd in Antarctica“ is with South
Africa which is developing a new network that runs outs$itee normal academic limits to
include the Council of Managers of National Antarctic gfamns (COMNAP) and the
International Association of Antarctic Tour Operat@®sATO). The physics group from KZ-
N are still an important part of the Super-DARN SHARHaraprogramme with strong links
to the other countries involved (Japan, USA, UK, Framaestralia, Canada). The Panel
recognises that this is not a complete list but is atdie of the interest in international links.

Leading South African Antarctic scientists currenthcaay important roles internationally
(S.L. Chown - Chair of SCAR ATS Standing Committad).M.Walker -recently retired as
SCAR Vice-President, DG Miller - Executive Secretafy CCAMLR) and there may be
others.

REC. 3.6: The Panel concludes that the South African Antatic science community now
shows good evidence of strong international links and is adequterepresented in
senior roles in international organisations.

Economic and Human Resource Implications for Science

At present SANAP still operates from within the governtrdepartmental system, precluding
any direct benefit from any income generation. UndemReoendation 5.17 SANAP would
be reconstituted as the SANAP Research and Logiseiog€National Facility which would
make it possible for any income to be retained.

The science proposed for SANAP has a range of importamtoenic implications and will
provide a sound basis for policy development. Thus, stuadlie climate change help with
improving model predictions, studies on invasive species ¢geomethodologies for alien
controls and biodiversity protection, whilst a better undeding of the Southern Ocean
helps in managing fish stocks sustainably. Most of tiense at present seems unlikely to
have direct exploitable benefits. We propose an invesig of sustainable power systems for
Marion and we see a yet uninvestigated potential for bgpgacting that may yield useful
economic spin offs.

Future Science Objectives
Science Strategy as defined by ARESSA

Published in 2007 by DST the “Antarctic Research Strateg@doith Africa” is a major step
forward in defining national needs for the future, witthie frame of large interdisciplinary
and coordinated research themes. It begins by statengvilision, Vision and Strategic
Objectives of the science programme. Whilst it is rckbat these incorporate many of the
objectives set by government in other documents they lank &ey statements about science
quality, value for money, leadership, etc. that the Pampkcted to find there, but it is
considered a first and very important step in the rigieiction.
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ARESSA devotes 75% of its pages to a summary of previous asgnrresearch by
SANAP, which, for a document supposedly focussed onutieef, appears strange. Only the
last five pages are devoted to future research where tippga® five research themes are
briefly described. There is no indication in anylwrmn of any essential infrastructure
developments required, they are all described as of eqightvand importance, there is no
indication of links to existing or proposed internatiopadgrammes and there is no linkage to
ATS requirements. The language of the document is aémres an academic science level
but it could be made more suitable for more general usetéoest a wider public in the
proposed science if it were simplified. The Panel mdgyghe document as a useful first step
but it falls significantly short of what is needed &wuitalise SANAP and exploit its research
potential.

REC. 3.7: The Panel recommends thahe ARESSA document should be revised, with a
Mission and Vision that recognise science quality and cosffectiveness as well as the
value of international links, substantially shortened and simplified to enable a wider
audience to read it, with the research themes clearlynked to national and international
objectives, and a recognition of ATS requirements

Scientific Disciplines at Research Institutions

There is no question that the portfolio of scientifisctplines present at South African
institutions of research and higher education has tmtieldlsoad enough to satisfy the needs
of ongoing and future programs such as ARESSA. They ase to have enough critical
mass to produce high quality results. From the documentatiovided it was clear that
biology and some other scientific disciplines wereegxionally strong, but it was also clear
that some other disciplines has been declining over dlaesy(for example oceanography
because of the lack of sufficient ship time; or geosesritom SANAP possibly because of
the failure of the Convention for the Regulation of &utic Mineral Resource Activities
[CRAMRA]) or that some had dissappeared almost comglétem the portfolio of South
African research institutions (for example marine gesrsx@s — both geology and geophysics;
marine chemistry; glaciology).

At present there is a wide spread of grant holderssacnaost but not all South African
universities. Each individual scientist or group is pursunagy town field of interest and there
appears to have been little interest so far in bropgnuch of this research together in an Earth
Systems Science approach as has been done succeasdititigr countries.

REC. 3.8: The Panel recommends that the new scientifleadership of SANAP should
undertake a careful review of which disciplines are neked for a modern systems
approach to Antarctic and Southern Ocean science.

REC. 3.9: The Panel recommends that, for geosciences restn a decadal research
perspective is developed in an attempt to relate new dafeom the African mainland to
relevant geological provinces in Antarctica.
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REC. 3.10: The Panel recommends thatarine geosciences (both marine geology and
geophysics) which were once an important research discipé in South Africa, but have
since dwindled away are urgently needed to study the propeess of the continental
margins and contribute to the body of scientific data and exgrtise needed to define the
continental margins around the South African mainland and tle Prince Edward Islands

Data management

As in many national systems where the researchenstbin higher education there has been
little consideration of the value of data from the pamgme. The onus has rested on
individual researchers or on sponsoring organisations, SIKEVS, to manage, curate and
archive data as they saw fit. The Panel found no evidentee documents provided that
government had addressed this problem at the highest levilebestablishment of South
African Environmental Observing Network (SAEON) at Grahanmvst by NRF was a major
practical step forward. In several instances researcoenplained bitterly about the state of
affairs with respect to the accessibility of impottdata sets. The development of this new
facility would appear to allow proper curation and archivifi@gtleast the publicly funded
data on climate change. The establishment of its n&tafosites at which routine long term
data will be collected is also important and the Paekd¢Wed that this should include at least
Marion Island.

REC. 3.11: The Panel recommends that Marion Island should beonsidered as a part of
the SAEON network for measuring global change. In additn, the development of this
new facility would appear to allow proper curation and archiving of other publicly
funded data on climate change.

For many years SCAR has been trying to ensure the bvgjland interchange of data from
all Antarctic programmes. Jointly with COMNAP theytaddished Joint Committee on
Antarctic Data Management (JCADM) as an organising cateento seek the establishment
of National Antarctic Data Centres which both heleitlown data and were a portal through
which metadata could be provided to the Antarctic Masteedry hosted on the Global
Change Master Directory (GCMD) in the USA. South Adridoes not appear to have
established such a nominated data centre although the Reognised that for some
programmes — like Super-DARN — there were already weilhééfdata management systems.

REC. 3.12: The Panel recommends that the availability of albouth African Antarctic

data and its management is reviewed and that a National Antarcti®ata Centre is
nominated to provide advice on quality control and availability. Metadta need to be
generated for the major data sets and stored on Global Climatéonitoring Data

(GCMD).
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REC. 3.13. The Panel recognises the importance of long term mtoring and
recommends that the South African contributions to presentand future global
atmospheric, marine and terrestrial monitoring programs whidh cover an important
segment of the Southern Hemisphere should be continued @riurther developed. It
further recommends that all monitoring should be listed ad the value of the data sets
subject to peer review.

Future development of South African Antarctic science

With the existing stations finally redeveloped and a m@pfent marine platform to support
marine research and oceanography South Africa will hageAntarctic infrastructure to
support a broadly based science programme for the next &8.y&he proposed re-
organisation of the governance will allow a much bditdiage between science objectives
and logistics whilst the establishment of a new lastitof Antarctic Earth System Science
(see Chapter 5) will give academic impetus to the wholaeofesearch portfolio.

The Panel believes that the future science programmaedsfuzus on re-building some areas
of past expertise, enhance the opportunities for educatiorirainthg, recognise data and
survey as a continuing element in the programme, stremgtkisting networks with meetings
and workshops in South Africa, and look for innovative svaf applying the science

outcomes to policy development and, where practicah@wmic achievements.

REC. 3.14: The Panel recommends that oceanography expertise igsbuilt, that

geoscience is drawn back into the programme, that data managemaes placed on a firm

and continuing basis, that cross-disciplinary programmes & encouraged and that,
where ever possible and appropriate, South African programme integrate themselves
into the major international initiatives.

The future sustainability of the programme relies @enabntinuing interest and enthusiasm of
the scientific community as well as on the effectmanagement of the supporting logistics
and infrastructure. The Panel believes that thereasyandication that the disciplinary range
and size of the present community is now poised to gtioat,its contribution to education,
empowerment and policy making will increase and that tlopqsed facilities and new
governance structures will make it more effective andeymn South African leadership in
severeal different ways.
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4. RESOURCE MANAGEMENT & INNOVATIVE TECHNOLOGIES

This chapter is incomplete because of insufficient mgtion on the subject and because
non-living resources cannot be exploited in the Antartteaty area. Hence, commercially
oriented activities are not well developed under the diaonk of SANAP and many of the
open ocean marine research activities originating froottSAfrica are not easily evaluated
for their economic perspectives. There may be subatamttivities under the auspices of
DEAT s MCM which would not be in the remit of the PEseeview.

REC. 4.1: The Panel recommends that the important contribtions of South African
scientists to the scientific investigations and monitoringrogrammes as contributions to
CCAMLR should be further increased. This should inclide a careful assessment of any
changes occurring in the intended MPA at Marion Island.

It is clear, however, that many routine monitoring pragrees conducted by the South
African Weather Service (SAWS), MCM and other refgv&outh African institutions are

indispensable for weather and sea state forecasting (gherscales), of direct importance
and commercial value for South African (and internatipshipping companies, airlines and
other means of commercial transport. South Africaghasry extensive responsibility for the
Safety of Life at Sea (SOLAS) area around southeric&frOver longer time scales South
African monitoring stations (in Antarctica, on thebs@intarctic islands, on the African

mainland and through contributions to Global Oceanograpbge@ing System (GOOS))

provide or will provide long time series from poorly docuteeinregions of the world, which

will be very important in evaluating the impact of raald global change in this part of the
Southern Hemisphere, as well as at the same timgleting the relevant global data sets.

The MPA around PEI provides important baseline data abbabges in the marine
ecosystems which may occur because of global changeaudeeof the exploitation of living
resources. Besides the meteorological station, whichbbad established earlier, biologists
have been studying birds and seals on Marion Island €hteber 1951. The Biological
Sciences Programme started on Marion Island in 1965. ©bdkis of the high quality of
South African research and information on marine regsuover many years, it has built up a
significant reputation in a number of international orgations associated with Antarctica
and the Southern Ocean, including CCAMLR. In the fututeramercial fishery for King
Crabs may develop in the PEI region, and continued mangtorf the marine biota in a wide
region around the MPA is therefore required.

The South African National Environmental Management, gogether with Acts relating to
Protected Areas and Biological Biodiversity, are a@glie to PEI. Special attention is paid to
the impact of invasive species, both on the islands andt@milg also in the surrounding
marine areas. A new Environmental Management Plan fasldreds has been developed and
approved in terms of this legislation and needs to beeim@hted. South Africa has designed
an effective MPA for PEI which has yet to be promuldate recent years, however, there
has been a noticeable drop in South Africa’s contalouto the Scientific Committee of
CCAMLR, despite a considerable increase in funding maddaaiaiby the Department of
Science and Technology (DST) for research.
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REC. 4.2: The Panel recommends that South Africa priorises the formal proclamation
of a MPA around the Prince Edward Islands and proceeds wit the implementation of
the conservation and management plan for the islands as soon assbke.

South Africa has a long tradition in exploiting living mme resources, both in the coastal,
near-shore and shelf regions of the African mainlamd af its sub-Antarctic islands, and
substantial efforts related to fisheries and stock assass are being carried out by MCM of
DEAT, employing to a large degree its own fleet of redeassels. In addition SANAP
scientists have contributed to assessments of eXplitiocks of the Southern Ocean. This
work must be continued to avoid further disasters suchlihasoverexploitation of the
Patagonian Toothfish (which may also have other reasmasgareful thought has to be given
to a sustainable exploitation of marine living resources.

The biological disciplines comprise some of the largest the most productive research
groups in SANAP. This convinces the Review Panel that youegt&ts can be recruited in
sufficient numbers and with the right balance of prasly underprivileged groups. However,
success in such marine monitoring programmes requires stiddstame on sophisticated
ships, in order to collect the complete suite of esgeparameters. Based on their experience
South African biologists under the framework of SANA®Ed continue to be involved in
assessing how the sustainable use of living marine resatandse achieved, and they should
increase their efforts to provide advice to CCAMLR. Thi#l require them also to separate
the effects of exploitation from ecosystem changes alneate change, and apply this to
regions outside the areas which are considered by CCAMLR.

REC. 4.3: Given the expectation that krill will shortly be@mme a major fishery and could

be a new development for the South African fishing indusy, the Panel recommends
that South African marine biologists should become more wolved in assessing how the
sustainable use of living marine resources can be achieveahd they should increase
their efforts to provide advice to CCAMLR. This would also require research to

separate the effects on stocks of exploitation from ecosgst changes due climate
change.

Aquaculture is in its infancy in and around South Africa,pdesits varied and extensive
coastal waters. It may hold substantial potentiactmnmercial activities and new jobs which
should be careful evaluated by relevant specialists.clineent Review Panel has seen this
potential but lacks the needed expertise or even data anmdfotiee refrains from
recommendations.

Pollution phenomena have been studied for many yedosatized areas in Antarctica and in
the Southern Ocean because they could be linked imtadta anthropogenic impacts on
natural systems. At least on a local scale, eutropbicas also driven by nutrient run-off

from large concentrations of sea birds and sealsestdbrg colonies. More recently, human-
generated fertilisation experiments have been carriedrosmall to intermediate scales in the
open Southern Ocean, in attempts to stimulate biologi@auction and hence to contribute
to our understanding of processes controlling carbon dirati the ocean and carbon dioxide
sequestration. Such studies require substantial insighbimg@ochemical processes and they
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may be of great commercial importance in the futureliasate change in real time gains in
importance.

REC. 4.4: The Panel notes that South African research grogpspecialized in the field of
marine biogeochemistry are active and productive and recommels that their efforts
should be further encouraged under the auspices of SANAP.

Marine living resources have to be studied intensivelyttieir biodiversity and standing
stocks to allow for sustainable exploitation. Howewearine pelagic and benthic biota may
also carry a great potential for the production of ,retsubstances” (bioprospecting) and
~bionic* applications, approaches which are extensivelfabqa by other nations but have
yet to catch the attention of the South African isitie community. The oceans around South
Africa extend from tropical to Antarctic (polar) latites and therefore a large number of
potentially promising organisms are available for invesuogatiA careful examination of
marine faunas and floras for their potential of possi@peficial natural substances in the
ocean basins around South Africa should be undertakemgimua of specialists in order that
other nations do not harvest the riches of the Sofribah seas alone.

REC. 4.5: The Panel recommends that a careful examinatioof marine faunas and
floras for their potential of possibly beneficial and comrercially exploitable natural

substances and properties in the ocean basins around Southfriéga should be

undertaken by a group of specialists in order that other ations do not harvest the riches
of the seas at the expense of South Africa.

Energy for the stations under SANAP-control (SANAHEarion and Gough islands) is
supplied entirely through conventional production methodssétigowered generators), a
reliable and stable mode of powering stations in renmmtatibns. No attempts have been
made to develop alternative and unconventional modes t@firsalsle energy production, with
the aim of safeguarding the environment and to reducentineaising costs of diesel. Even
though these techniques are presently probably more expehaweconventional energy
production, there seems to be a potential for the dew&ap of small to medium-sized
alternative power supplies (for example fuel cells,)etwwhich could then be deployed not
only on SANAP-run stations, but in many remote locatitm®ughout South Africa. If
successful such a development would be of great conehgadue.

REC. 4.6: The Panel recommends the application and developnteof technologies for
alternative, sustainable energy production for supplying the SNAP-run stations with

alternative energy in addition to existing diesel-generatorswhich would fit well with

carbon reduction initiatives and long term fuel saving.

South Africa houses an increasingly ambitious satgllitgramme with the aim of acquiring
remote sensing data and providing for modern communicat®mentific applications are
being developed mainly through the co-operative efforts ofeusity departments, public
research institutions including the South African Courail $pace Affairs and commercial
companies such as SunSpace. Various missions are providimgfitiime observation
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systems (such as altimeters, optical and infrared irsagts.) and they provide essential data
for coastal management, chlorophyll mapping, observatafinged tides’ and extreme
weather forecasting, to name a few. These new teobies| have yet to be introduced into
SANAP.

REC. 4.7: The Panel recommends that the Department of Stice and Technology
considers how best the South African satellite programmean be utilised to support
scientific research in Antarctica and the Southern Ocean

5. INFRASTRUCTURE

An ambitious research program in the Antarctic anche ddjacent waters of the Southern
Ocean as commented on above requires substantialsaspeand technically sophisticated
infrastructure to provide for scientifically productive nveonmentally and physically safe
working conditions. The South African SANAP over thangehas successfully acquired a
range of major research platforms which in part are ¢iopbaique and state of the art They
enable the South African research parties to conducti@ reinge of scientific investigations
in many polar and marine research disciplines. In pawgekier, they need renovation and/or
replacement, as well as best-practice management. nfdie infrastructure assets are
presentlyS.A.Agulhas the SANAE-Station on Antarctica and the reseatatiosa on Marion
Island. A modest meteorological station on Gough Islandsedn not be suitable for further
use because of its poor condition. In general it hdsetetated that SANAP and most other
presently ongoing South African scientific activitiiasAntarctica, the Southern Ocean as

well as the SE Atlantic and SW Indian oceans wilt he feasible without access to such
infrastructure.
In short “no ships, stations — no SANAP”.

The shipS.A. Agulhas

The ice-strengthené8lAAgulhas(6123 gross T, 112 m long, built in 1977/78) is presently the
main means to provide logistic and scientific support ttNAR as far as logistic operations
in Antarctica and on the sub-Antarctic islands (Mariod &ough islands) and oceanographic
work between South Africa and Antarctica is concerriglde also also provides logistic
support to other activities such as those of SAWS, langepply to Tristan da Cunha or
activities for foreign partners of SANAP on a casecdage basis. At times she may also
provide berths for tourists to/from Antarctica.

The ship is now close to 30 years old and can only be kegervice for another
approximately five years at maximum because of heritizggn and because of the rapidly
inceasing maintenance costs. In general, she has beedipgoekcellent and stable logistic
services to SANAP and its national as well as int&gnal partners, in particular after her
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management and maintenance had been transferred to atepsivipping company. Her
scientific capabilities have always been very limitaslshe provides only for limited deck
space, few, but usable winches (which however have wpbeted by unexperienced user
guests financed though the participating scientific projediaje laboratories of limited
dimensions to be equipped with scientific instrumentassentially to be provided by
participating scientific institutions from outside SANAP

Over the past years she has been deployed to sea for radghhB80 days/y, to say much less
than her capacity because of insufficient funding. Atgmeshe is engaged in addition to her
regular duties in supporting the building activities of the Mavion Island station, in part at
the expense of research activities, but this will end2@8 after the station has been
completed. To a large degree she has and is fullfilliegptirposes she has been originally
been planned and built for, but dual pupose vessels are sale@ypromises between
competing user needs.

In this context it is noteworthy (but beyond the fokm@amit of this review) thaflgoa and
Africana the other major research vessels of DEAT (dedicatdtsheries studies) are also
close to 25-30 years old. Their use is controlled by MGNDBAT, and they are said to be
used for approximately up to 200 days/y (hence also underusslidee of financial
constraints). They will have to be replaced shorftgeraS.A. Agulhas The South African
oceanographic research programmes have already sufférgtdrsially over the past decade
because of difficulties in the access to suitable skipace, ifAgulhas, Algoaand Africana

are not replaced in a timely fashion, South African aeg®ers will loose their abilities to
initiate and conduct research in Antarctica, the Saatbcean and the adjacent basins of the
Atlantic and Indian oceans. Naturally, part of thesedsecould be covered through the shared
use of foreign vessels or chartered tonnage.

REC. 5.1: The Panel concludes thafgulhas, Algoa and Africana all have to be
replaced in a timely fashion, and with South African ownerkip. Without modern and
state-of-the-art research platforms South Africa would quckly lose its ability to support
its own initiatives and its independence as an Antarctiand marine research nation in its
own right. In addition, logistic services to Antarctica and tothe Marion Island station
require substantial transport capacities at a regular bas during the summer months.

Options for theAgulhasreplacement:

1. Separate research and logistics (to be dealt withdutiblow) purposes Agulhas
and plan for a powerful ice-strengthened dedicated rdseassel (with excellent bad
weather capabilities) to satisfy South African reseax@eds (all marine disciplines) in
the Southern Ocean as well as in the South Atlamtet Indian oceans. The new ship
should be planned for and equipped with sophisticated insttanseich as multi-
swath echosounders from the beginning because any subsegt@lfdation would be
unnecessary costly. It should be explored if the combmeeds for research ship-time
from Agulhas, Algoa and Africana could not be served by this new vessel, thereby
guaranteeing a modern research vessel used to compfeeity. A vessel of such
unique capabilities does presently not exist in Southemmisidnere countries and
would catapult South Africa into a leading internationadé. 1t would also be an
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important asset for South Africa to provide assistanoeperation in marine research
and training to many African nations thereby firming up itssifion as the leading
African nation in marine and Antarctic research.

Logistics of supplying SANAE and the island stationgeged only during the
summer months): Explore the possibility to employ DREHMIP (and DROMLAN,
both are presently functioning at economically viable 83rto cover South African
needs. DROMSHIP presently uses the chartered RussaalvE APANIN — technical
details of the ship are known to Sam Oosthuizen of SRANf SANAP would offer to
procure a better (newly built or chartered) logistiessel to DROMSHIP to run out
of Cape Town, a leading role to further develop DROMSId#an international
organisation for the supply of all research stationgast Antarctica would fall on
SANAP, thereby strengthening Cape Towns position as anriengogateway to the
South. Such a move would require substantial politscgport to establish binding
and longlasting agreements between South Africa andestesl nations (f. e.
Scandinavian countries, Germany, Russia, India, Japah, Bie entire DROMSHIP-
operation can probably be run as a commercial enterfinked to SANAP and its
international partners through long-term charter.

2. Plan for a modern dual purpose vessel (logistics andnadgemuch like the present
Agulhasbut with much improved research facilities. Detaflgh®e present plans for
the replacement digulhas are described in Appendix 5 of the Commissioned Report
for the 2007 Review of SANAP (compiled by S. L. Chown &lJde Beer). It cites as
conclusion of the Project Team that the procurementaopurpose built, ice
strengthened vessel, with helicopter, cargo, resear@hpassenger facilities met the
DEAT requirements with the lowest risk. The review panef the opinion that this is
a viable, if not the optimal and most cost effectipéian.

REC. 5.2: The Panel recommends to explore the option ofsating the multi-purpose
uses (research, supply logistics, passenger transport) tiet replacement for theAgulhas
to single-purpose vessels, namely a dedicated ice-strengteédnmodern, state-of-the-art
marine research vessel owned/managed by South Africa (deployalduring all seasons)
and an ice-strengthened cargo vessel (to be used during teanmer months for SANAP
logistics, with the potential for money-earning charter fo other purposes during the
remainder of the year).

REC. 5.3: The Panel recommends to explore the potential dfis new research vessel to
fulfil the combined research needs from SANAP and @M to achieve an annual

deployment of 300-320 days/y. This will be best done through a joistakeholder ship

time assessment and management panel with a 2-3 year planning tzon.

REC. 5.4: The Panel recommends to explore the possibéis of fullfilling the logistics
needs of SANAP, of other South African research institions with activities in
Antarctica and on the sub-Antarctic islands, as well as of gssenger transport
(ecotourism) through buying space on DROMSHIP, through chartezd tonnage or
through another (South African or foreign, new or existing)ice-strengthened cargo
vessel.
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REC. 5.5: If solutions as suggested through REC. 5.2.-5.4 aretracceptable the Panel
recommends thatAgulhas be replaced by a similar hybrid vessel as already outlinedhi
the Scoping Study for DEAT. The Panel is of the opinion @ this is a viable option, but
not the optimal or most cost-effective option and misse¢le opportunity for innovation.
It would allow for the continuation of SANAP logistical and research activities, but
would not provide the spring-board for both re-building the once well-established South
African marine research community and assuming leadershim this research field.

During the discussions with SANAP PI’s concerns weisedaabout the availibility of
modern marine research instrumentation (with the ekuaepf fisheries under the umbrella of
MCM) as well as the degree of technical services/assistand support oAgulhas It was
considered directly dangerous that the winches wereatgekiat times by students, or by
persons provided through the participating research projattisul experience of operating
heavy equipment at sea. In most instances such persamgtl belong to the crew of the
ship. There was virtually no space/technical installationsmproving the research potential
of the existing research vessel with sophisticated labagwrs for specific missions; it is an
important improvement of the planned new vessel that gioms are planned for the
installations of dedicated research containers.

REC. 5.6: If the South African marine research communityis to be rebuilt (in particular
in oceanography, marine geology and geophysics, etc.), it will meaccess to a marine
instrument pool to be administered by a suitable institubn (?MCM). The Panel
recommends the establishment of a marine instrument poo(with the necessary
technical support) for all publicly funded research.

REC. 5.7: The Panel recommends that for safety reasons any easch vessel used by
SANAP for oceanographic or marine biology cruises must haveuitably recruited,
trained and experienced deck personnel for the handlg of winches and heavy
instruments during the cruises.

The Stations

As another key part of its infrastructure SANAP supptitse stations in the sub-Antarctic
and the Antarctic. Marion Station is on the Southicain territory of Marion Island whilst
SANAE |V is at Vesleskarvet on the Antarctic contineThe third and smallest station is on
the British territory of Gough Island, in the Tristaam Gunha group. It is the responsibility of
SANAP to manage all the stations and provide the leg&tpport and over-wintering staff,
whilst PWD owns the buildings and provide summer maintenatadf.

SANAE IV

This is a large station built on a remote (inland) takan Dronning Maud Land, primarily to
support physics. It was constructed in 1997 and replaced SANABIth was situated at the
coast, originally built in 1962. The station was designedafavinter population of 20 and a
summer population of 60. Sections can be shut down fawitiier season to conserve fuel.
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The station was constructed to a high standard aneitfieonmental impact assessment prior
to building as well as the environmental managementebtilding itself were exemplary.
Maintaining such a remote station will always be experaieby and large South Africa has
done an excellent job on this front. At the design sitiageuld appear that too many untested
requirements for space were allowed to influence the eShe expected science users have
not materialised and thus the station has suffered frader-utilisation since completion.
Despite some attempts to find projects to take up the sppggeontinues.

The position of the station at the edge of a cliff nsaltee topography a challenge whilst the
often poor weather adds further safety consideratiorss. leenr a new recruit died in a skidoo
accident. All this puts a premium on the safety culturé \&e have learnt from stakeholders
that this is at present not satisfactory. The lackmyf professionally trained field guides there
and the reliance on the over-wintering party (whosepatence may vary) providing all field

training to new personnel suggests to us that further ad¢sidere inevitable in such a

challenging environment. The Panel has learned that aastiastprogramme to prepare

newcomers to SANAE is already in place based on atanotial amount of documentation,

but this does not seem to be enough.

REC. 5.8: The Panel recommends that operations at SANAE beproved immediately.
Safety at SANAE/ Qualifications and training of personnel woking at SANAE: A
rigorous, systematic program to train personnel (overwinterig and visiting summer
projects) for survival, station regulations for the SANAE aea, environmental care and
technical maintenance of the station has to be reinstatedn ,emergency” booklet with
all relevant information has to be developed and the Station Comander has to exercise
discipline on and around the station at all times

The re-supply to SANAE 1V is taken from the ice edgdh® station on sledges pulled by
tractors. The increasing height of the shelf ice atrtbrmal landing area has forced SANAP
to consider unloading cargo and people at the German Neustation in future seasons and
an overland route has been scouted. Although South Aficat a founder member of the
international DROMLAN air service from Cape Town irder to bring staff in earlier than
through the (expensive) visits from tB& Agulhaseats have been bought on DROMLAN,
with staff reaching SANAE via a feeder flight in a skjuipped aircraft landing on a snow
runway just below the station. There is now a propdeal an investigation of the
development of a South African runway at SANAE, whichhage not been able to find any
justification for nor for the purchase of any aircradt use this facility.

REC. 5.9: The Panel recommends that the runway at SANAE anpurchase of aircraft

(long range and feeder) is not pursued since DROMLAN provies a functioning air link.

There was no proper justification given for the proposal eitker to establish a new
runway at SANAE or to purchase airplanes. Substantial cost sawys can be achieved.

One major feature which attracted overall criticisnswze poor state of the communications
from SANAE. Not only does this at present make it imgmado return the radar data in real

time (as is done by all other SHARE operators) butable of bandwidth makes it impossible

to recommend the installation of any other real timgeeiments until a major upgrade has
been undertaken. Although SANAP assured us this was almedged in their Business
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Plan its completion remains uncertain. The presemtdd communications has also had a
morale withering effect of the scientists at theistat

REC. 5.10: The Panel recommends the improvement of satelliteommunications to
broad band standard at SANAE immediately to satisfy presemy unfulfilled scientific
needs and to allow for state-of-the-art communications withome institutions.

Marion Island Station

Marion Island, part of the Prince Edward Islands, isriatsnature reserve under new South
African legislation. Thus tourism is banned and attivdties must be subjected to

environmental impact assessments before being agreearigh®l station was established

in the 1960s and rebuilt and refitted over the followingades. A complete redesign and
rebuild is now in its final stages. This will provide arfahe most modern research stations in
the sub-Antarctic.

There have been some unfortunate problems with this reierstA error similar to that at
SANAE appears to have occurred with the new Marion statidhat summer capacity has
been assumed to be approx.70, a figure that seems mostlyuitdikbe reached not only
because of the size of the biological community usingsthéion but also because of the
availability of ship berths. This may be alleviated irufetif a greater number of ship calls
are possible. In other parts of the world such statiomalao used as a base for training on the
graduate and post-graduate level; possibilities of organizingeawrrk and lab exercises for
trainees from South African and other countries orMheon station should be explored.

REC. 5.11: The Panel recommends that SANAE and Marion Islandtations should both
be marketed vigorously to both national and international usersto ensure a high
intensity of use for scientific research, and that tis should also include the possibility
of using Marion Island for training purposes.

The project is now very seriously behind schedule, due intpaat change in construction
methods when it was discovered that the helicoptetddcoot lift the modular panels
proposed for its construction. This has also resultedst over-runs by PWD. Disagreements
have already arisen over the extent to which the matios will be provided with scientific

equipment as part of the fit-out of the laboratoriegh PWD insisting that only “fixed
equipment” will be supplied by them and DEAT insisting @hother equipment, even when
for general use (like balances, microscopes, standahgtieabequipment), must come from
Pls grants.
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REC. 5.12: The Panel recommends that a plan for equippindhé Marion Island station
with routine scientific facilities and equipment shouldbe established immediately so that
additional sophisticated equipment has be to be transportedo the station only in
exceptional cases.

Again, the lack of professional field assistants had te suggestions that, given the nature of
the terrain and the unpredictability of the weathbg safety of field work is not taken
seriously enough. The clothing provided has also been cdiciyy most of those with
experience on the island as inadequate for the rougimtesith the failure of gloves being of
special concern.

REC. 5.13: The Panel recommends that basic scientific sogrt (clothing, technical
support, field support and training) on the Marion Island Sation should be improved
for safety reasons. A user-group of stake holders should adei SANAP on these matters.

In questioning why the station will rely entirely on diegenerators rather than on at least a
proportion of sustainable energy it appeared that this dize to Treasury rules. The
installation of sustainable energy would have been mgpensive now in capital terms than
the diesel system and the future savings in recurreninditpee on oil over the life of the
station are an ineligible trade off. However, in thedays of imminent global change
environmental concerns have to be taken into consideratidnyoung scientists have to be
educated to conduct their research in a responsible faghisns impossible if the station
operation does not adhere to strict environmental standards.

Communications are again a problem and have been poor ferspne time. In the 21
century it is entirely inappropriate for a modern reseatation not to be designed around the
expectation of regular or even continual accesseaadrternet for emails and data. The present
situation is demotivating both for those people workimgtize islands and does nothing to
encourage busy university staff or overseas visitors ty applork there.

REC. 5.14: The Panel recommends an improvement in commumitons for scientific
and personal purposes to make the Marion Island station morattractive for scientific
visitors and for long range monitoring projects

Gough Island Station

The small station on Gough Island is there entirefynfieteorological purposes, supporting
regular synoptic data collection by three SAWS personsagpported by four SANAP
personnel. The island is a World Heritage site and theeaggnt between the UK and South
Africa forbids research other than meteorology unlesxtooned in advance. The present
station is in a very poor state of repair. Unless SAMItains the necessary capital finance
from Treasury very rapidly it seems likely that thesemr® station will be condemned as
unsuitable for use and the programme closed.
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Given the considerable costs associated with rebuitthisgstation and its potential impact on
the availability of ship time we considered the future irtgoace of Gough to SAWS. There
are undoubtedly some elements of the present synop#ccdéiection that cannot be easily
transferred to an automatic weather station (like \ig/and cloud type) but many can. The
chief importance of the observers there is in the lagcof the two upper air balloons each
day. Through questining meteolorogists the Panel tried tdycthe question if part of the
Gough monitoring programm cold be conducted from Tristan den&wbut no clear answer
could be obtained. By closing the station and installingaatomatic weather station and
transferring the balloon launch to Tristan substhastigings are possible:

- no capital rebuild costs

- potential saving of four SANAP support salaries

- potential saving of at least one SAWS salary

- no routine stopovers at Gough during supply-runs to Tristan

There are costs involved in removing the station andntigathe site, but these would be
necessary anyway even if the station was rebuilt. SEneices provided by SANAP (power,
water, paramedic etc) are already all provided for th@nsunity on Tristan. It would be
necessary to seek a new agreement with the Govefndt Helena for such a move and
consider if the living and working space required could besdcean Tristan.

REC. 5.15: The Panel recommends requesting SAWS to immedistanitiate a cost-
benefit analysis of the continuation of support for the statioron Gough Island versus the
alternative suggested of installing an automatic weather station @moving the upper
air balloons to Tristan da Cunha.

Cape Town as an Antarctic Gateway

Global Antarctic activities are currently served by salvgateways, viz., Cape Town in South
Africa, Christchurch in New Zealand, Hobart in AusaaPunta Arenas in Chile, depending
upon which sector of Antarctica is to be reached.

Cape Town is by virtue of its geographic location and tke tfzat it is a large modern city
with sophisticated port facilities and has an intermatiairport, is strategically situated to
serve the ten nations currently working in the Dronning Maandd region of Antarctica. A
number of countries, namely the Federal Republic of @eynthe Russian Federation,
Norway and South Africa as well as others alreadyths facilities offered. The international
research and supply vessels employ local, but well eeqpeed ships agents, the docking,
bunker and repair facilities in the harbour. They alse ather logistic services (waste
disposal, servicing of motor vehicles and other routigaipgment). Although a limited
number of Antarctic supply ships currently use thesditiasi each year and bring in an
annual income of only about R16 million, Cape Town is ecumnally competitive with
alternative cities and has rapidly growing expertisalliaspects of Antarctic activities.

Relatively recently transport to and from the Antardbtias been facilitated through the
establishment of DROMLAN (international airlink betswveCape Town and blue ice fields in
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Antarctica close to the the Russian Novolazarevskad the Norwegian Troll stations;

airplanes deployed comprised a commercial Russianhilyuss well as military Hercules

from the Swedish and Norwegian air forces) and DROMS¢mploying a supply vessel out
of Cape Town to serve logistically the scientifiat&ins of various countries in Dronning
Maud Land; DROMSHIP presently employs the Russian tiengthened cargo vessel
PAPANIN, which is not ideally suited for this purposeptiB organisations have additional
capacity but appear commercially viable. South African misg@éions have been hesitant to
assume a leading role in both organisations.

REC. 5.16: The Panel recommends exploring the possibikis of how South Africa can
make better use of DROMLAN and DROMSHIP, and possibly acaire a significant
commercial share in the business, with the concomitamteation of new jobs.

From the documentation supplied from SANAP it is cldat ecotourism and other touristic
activities in close connection to visits in Antarctiaee considered to generate additional
income. This could result in services provided (clothing, médfon programs, event tours to
the South Atlantic and Antarctica), would imply thatp€aTown uses existing and future
facilities (Antarctic Museum) and activities to raisenational and international profile as a
center of Antarctic activities, thus generating substhrgdditional income from private
sources. The Panel did not feel competent and prepared etmugdke a judgement of the
general perspectives of tourism to/from Antarctica.

The Gateway concept for Cape Town has been mootedi@yémes over the past ten years
and the DST commissioned a pre-feasibility study by KPSKBvices in 2006. The study
suggested that the establishment of a formalized Anta@dteway in Cape Town is long
overdue but that the harbour would, regardless of anatiniés to coordinate activities,
continue to be used by Antarctic programs because of itgrgaac location and
competitiveness. A formal Antarctic Gateway (as atglpholds considerable potential for
Cape Town, its harbour as well as airport and could sswaluable support for the proposed
creation of an Institute of Antarctic Earth Systewie8ce in Cape Town as well as the
SANAP Antarctic Research and Logistics Centre agramof government (see below).

The panel is of the view that the development of a Jayen Gateway could be the catalyst
for the promotion of greater interest in AntarcticaSouth Africa. It holds the potential of
generating considerable economic benefits in terms mhwErce, tourism and greater use of
the harbor and a pro-active Antarctic outreach and edwoedtiprogram should be
implemented to attract learners to the sciencescedsed with a sophisticated Antarctic
research program. Although government should pursue thesa@myubf a modern facility to
house the Gateway, the main commercial activitiescezstsnl therewith should be left to the
Western Cape Government, the City of Cape Town angbrikiate sector to develop. Since
the Panel is reporting to DEAT and most of these a@s/itwvould have to be organized
through other, partly non-governmental actors, no specd@mmmendations have been
formulated (except those listed below).
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Antarctic Research and Logistics Centre

There was considerable support for the creation of aNAFA Antarctic Research and
Logistics Centre as a National Facility to give SANAPwell structured home, firmly
establishing its place in the South African researctislespe. The premises on the Waterfront
in Cape Town where SANAP is presently housed and which wemerecently upgraded
through a major renovation program, are a prime siteaamighly suitable location with the
portential for considerable expansion in the future. TheePaas conducted part of its
meetings at these premises and was highly impressed bipitoaad qualities of the presently
available building.

Now that the bulk of the necessary construction worBANAE and on Marion Island has
either been completed or is nearing completion, injgerative the South Africa’s Antarctic
programme should revert to its core business of planninglogenwg, financing and executing
scientific research in Antarctica, the Southern Q@g¢egncluding Marion Island. The
completion of the construction work, which has taken hg lulk of the funding and the
utilization of time on th&sA Agulhasn recent years, will free up much needed funds and ship
time for scientific research.

The opportunity therefore now presents itself for thetls@drican Government to create a
new centre of excellence (=the Antarctic ResearchLagastics Centre) which will not only
serve to reinstate South Africa’s position as a lggdiontributor to the development of
Antarctic science but will, moreover, serve to pronsaience more generally amongst
potential students and in the minds of the public. This prépessa made during the last
international review of SANAP seven years ago, and been ably argued for, but had
subsequently not been vigorously pursued. We repeat this recaaioenand refer to the
convincing arguments presented in the 2000-review.

REC. 5.17: The Panel recommends establishing the SANAP tanctic Research and
Logistics Centre as a National Facility. It should report though one Minister, be located
in Cape Town, to serve as the core institution to safeguaithe continued development of
the scientific perspectives of South African researclin Antarctica and the adjacent
ocean basins, to provide the environmental management of Soufirican activities in
the Antarctic Treaty area as well as logistic support for SAKRP and other research
projects. The Research and Logistics Centre should tsipervised by a Board (with a
Chair) and lead by a Chief Executive Officer with strong sientific credentials.

Further core areas of responsibility for an Antar&e&search and Logistics Centre would be
the establishment of continuously updated research progrgmanvironmental management
and maintenance of the key infrastructure. The i@ambuld also have overall control over
the logistics associated with the annual programmeupplg and research activities in
Antarctica, the Southern Ocean and in the seaseadjéx South Africa. This is a considerable
task which will possibly require the outsourcing of sauBvities to the private sector.

The Centre would need to develop and implement an outpragnamme to schools and the
public in South Africa as well as to the neighboring caestin Southern Africa and further
abroad in Africa. Brazil and India already have tlmun Antarctic programmes and it is
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suggested that areas of cooperation and for collaboraseanmch in the context of IBSA be
investigated. This could create a platform for outreaclotter developing countries to
encourage them to involve themselves in Antarctic rekear

Institute of Antarctic Earth System Science

Antarctic research in South Africa is spread over masyitutions inside and outside the
universities and a rich research landscape has developedteendGY 50 years ago. The
scientific working groups conducting this research are highljable in size and in some
cases do not comprise enough tenured staff to have knit&css. To improve the visibility of
Antarctic research in support of the Antarctic Gatewayicept of South Africa and Cape
Town, in support of its international standing as a p@kmember of the International
Antarctic Institute (IAl) in Hobart/ Tasmania, of sgmatic and high level/ quality graduate
and postgraduate training in Antarctic Sciences the Parglthexefore considered the
possibility that a new department/institute at a relevamiversity or group of universities in
close proximity to the Antarctic Gateway and with tledevant natural science disciplines
already in the portfolio of its faculties should loeiided. The Panel noted with great interest
the offer of DST (see minutes of the SANAP SC Feb.2Zf®)7) to etablish two SANAP
Research Chairs; they (under dual apointment) could provielaus for this new institute,
if an interested university (or a group of them) would mabkem with a similar number of
professorships.

The new institute should provide for

- an excellent and internationally competitive acaderagearch environment to develop
and conduct Antarctic research projects;

- academic training at the top level of graduate and postgraduatessin Antarctic
research disciplines;

- seek outside funding to maintain national and internatigraduate schools for specific
Antarctic research themes, with the intention dfi@gng quick progress on gender and
underprivileged students balance.

REC. 5.18: The Panel recommends that the interest in foumtly a new academic
institute devoted to Antarctic Earth System Science shodlbe explored with a university
or group of universities in the Antarctic Gateway area.
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6. GOVERNANCE

Much of the present South African Government systeooimsparatively recent, blended with
elements of the previous system. This combination hasdedvertile ground for possible
confusion as the roles, objectives and assets of Depatdrare assigned and as a range of
non-departmental institutions have appeared, each lookingstablish their boundary
conditions.

The history of SANAP exhibits many aspects of this caofysmaking it difficult for the
Review Panel to be certain exactly where boundanesalad what responsibilities had been
assigned to whom. SANAP, as a logistic group, origyinsdit in the Department of Transport.
It was later moved to the Marine and Coastal ManageRmgramme within the Department
of Environmental Affairs and Tourism (DEAT). At this poitite Agulhaswas directly
managed by SANAP, its helicopters and medical servieze wovided by the South African
National Defence Force, and its buildings belonged tovesit maintained by the Public
Works Department (PWD). Science policy and grants & time were handled by the
Department of Arts, Culture, Science and Technology (DRCSince then the Department
of Science and Technology (DST) has been split offnffDACST and is now the parent
department for South African Antarctic science. Tlaidhal Research Foundation (NRF) is
part of the DST and manages the granting process andateseavaluation for them.

The South African Weather Bureau was originally patDBAT but has now been made into
an agency called the South African Weather Service (SAWhd although it reports to
Parliament through the DEAT Minister it is functiolyaindependent of the government
departments.

At present SANAP has outsourced the managemefgolhasto Smit Amandla Marine Ltd.
and now recruits its own medical staff.

The complexity in governance arises not simply from tleelopmental changes in
departmental structures but also from the wide rangeaké $tolders in Antarctic science and
logistics. At present major stake holders include:

- Universities and Institutes (currently at least 10); DEBRBT (including NRF); SAWS,;
PWD; Department of Foreign Affairs (DFA).

- More minor stake holders include the South African Netidbefence Force; Department
of Land Affairs; Department of Minerals and Energy.

Management structures involving all or some of these jgaatits have evolved in various
ways. At present it appears that there are, or wWeree trelevant committees (although not all
are now functional):

- Antarctic Management Committee — provided an annual foleminter-departmental
discussions on policy;

- South African Committee on Antarctic Research - mlediadvice on the science and
grant proposals;

- SANAP Steering Committee — provides decisions on routiapagement issues.
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The terms of reference of these committees seera fatily in conflict and they do not offer
the holistic synthesis that is needed to bring thelevhange of South African Antarctic issues
and interests together for effective and informed deatisitaking. The Panel therefore
proposes a new structure.

REC. 6.1: The Panel recommends that a new management struc¢ be established to
bring all elements of South African Antarctic activities nto a single unified system,
improving decision making, transparency and information flow aswell as allowing for
the representation of all interests in a structured franework.

It is recommended that the body to oversee all South Africarntarctic activities be
called the South African Antarctic Policy and Research Committee (SAAPRC).

The following SAAPRC subcommittees are to be established

- science subcommittee (including SCAR) to be chaired bjr¢ SCAR delegate;

- management and logistics subcommittee (including COMNAPYtbe chaired by
SANAP;

- ATCM subcommittee to be chaired by DFA,;

- CCAMLR subcommittee to be chaired by DEAT (MCM)

Membership of each of the subcommittees to be determindxy the chair.
Membership of SAAPRC to include:

- Chair (D-G of the Department responsible for the Antarcic Research & Logistics
Centre)

- CEO of Antarctic Research & Logistics Centre

- CEO of the Gateway Project

- Chair of science subcommittee (Universities)

- Chair of management & logistics subcommittee (SANAP)

- Chair of ATCM subcommittee (DFA)

- Chair of CCAMLR subcommittee (DEAT MCM)

- Independent member from the business community.

This structure is intended to answer some of the diffesiapparent in the present system. It
allows for high level discussion linking science, logstand policy after informed discussion
in the subcommittees; it provides a linkage between tiveis at the ATCM and CCAMLR
which are undertaken by different departments; it linksaiteedemic leadership of the new
Research Centre and the CEO of the Gateway Projecthe broader thinking and it provides
for an independent voice from the business community. [aktsfeature is now a common
characteristic of many governmental organisations arownaamid.

The SAAPRC would meet as necessary but long enough ana€evo allow preparations for
the ATCM in May/June each year and the CCAMLR mesatimgNovember each year. It
should also provide transparency to the scientific conityat large.
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The South African SCAR Committee would normally expgecbe appointed by the National
Academy of Sciences. The parent body of SCAR is IC&Sbon-governmental body with no
political attachments, whose formal relationships dional level are never normally with
governments in order to preserve their independence frditit@loagendas. In South Africa,
the ICSU link is through a small international unit atF\Which is the adhering organisation
to ICSU. Thus the appointment of the SCAR Committe@as through a peer group of
academics. In recent years there has been inadequatgenaent of appointments to this
committee so that on several occasions both the rranfithe Chair and the membership has
lapsed. The Panel considers that this committee @aysmportant role in the interface
between SCAR international activities and the Soutlicafr research community and needs
to be fully staffed and mandated at all times.

REC. 6.2: The Panel recommends that the process for appoing the members and
chair of the SA SCAR Committee be reviewed to ensure that is appropriate, timely
and transparent.

7. Funding & Human Resources

Funding

Expenditure on Antarctica is spread across severalutistis so compiling a total cost for all
activities proved to be beyond the abilities of the dtanThe two primary channels of
expenditure are the funds provided to D:A&l through the DEBUdget to support the
logistics, and the grants managed by NRF for universigarch. In addition there are costs
associated with the ATS which are borne in part throbglDXEAT budget for CCAMLR and
the ATCM Secretariat contribution and a minor amahnbugh the DFA budget for ATCM.
The SAWS budget also includes Antarctic costs for emsaand equipment, whilst PWD
holds the maintenance budget for the buildings.

The budget for D:A&I is composed of a core element to sumpBgoing costs, specific extra
funds requested in the Mid-term Budget Review and extra tapsés provided through the
Medium—term Expenditure Framework.

Annual Expenditure by D:A&l and NRF on Antarctic logist@nd grants

2005 2006 2007
NRF 11,956,097 10,224,660 19,985,437
D:Aé&l core 30,000,000 31,000,000 32,500,000
ship 26,000,000 28,000,000 30,000,000

The rebuild of Marion Island station has an estimaiest of R200 million over four years.
The capital assets of the D:A&l (the three stajo8A Agulhas vehicles and scientific
equipment) are currently estimated as having a repladevadure of around R1.5 billion.
D:A&l has begun developing the basis for a cost regoyaogramme for institutions
benefiting from support from the programme. An early cdete for this must be SAWS now
it has moved to agency status.

42
PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



2007 REVIEW OF THE
SOUTH AFRICAN NATIONAL ANTARCTIC PROGRAMME (SANAP)

There are other variable income streams supporting Amtasdik in the forms of grants
from overseas agencies, as well as the value of eguipprovided to SANAP from outside
South Africa.

The completion of the rebuild of Marion Island thiasen will remove a large capital element
from the budget but this will be replaced by the capéquired for ship replacement and, if it
is decided to go ahead with construction, a rebuild of Gaslghd (which the Panel believe

has yet to be decided).

The financial documents supplied to the Panel and the aladedilable on the DEAT web
site would not allow either the Panel or the public tegaiy accurate estimate of the cost of
Antarctic logistics supported by South Africa. The Pabelieves that providing such
information would encourage helpful dialogue and ensaresparency in priority setting.

REC. 7. 1: The Panel recommends that a costed BusinedarPfor a three year cycle for
D:A&l is publicly available to allow a continuing oversight of the cost effectiveness of
logistics operations

In terms of possible future savings in expenditure the IRm®eadvised strongly against the
development of a runway at SANAE and any work towardsdogiisition of aircraft, as well
as noting the closure of Gough Island could bring siganticsavings. There may also be
significant cost savings in the ship replacement programnme @ scoping study has
established the specifications and estimated build costs.

The pattern of grant awards by NRF for the last thesrsyhas shown an annual total of
usually 14/15 awards. The abrupt rise in costs in 2007 was dueibezraase in grants to
physics for geospace research which is more expensivebiblagy. The latest grant round
has been less successful in terms of numbers of graaisled.

The success rate for applicants in the grant round ishughy(probably c.70%) compared to
the expectation in any European country (usually 25% o). l[esseems to the Panel that the
list of successful applicants is dominated year on yeageloyor researchers and it seems a
major effort is needed to grow the community by encgingamore applications by young
researchers.

REC. 7.2 : The Panel recommends that efforts are made WYRF to encourage more
applications from young researchers .

Additional Income/ International Funding

The Antarctic Programme grant holders have been aativeeéking funds from outside
countries, using its international standing to leveragee auignificant sums. The US Agency
for International Development funded a capacity boddprogramme for Climate Research,
providing R2.5 million which allowed for the training of 23 exscience students. The UK
Darwin Initiative provided R1.27 million to fund the Gougkatsl Invertebrate Biodiversity

Survey, employing South African field assistants as waglsupporting the production of a
popular book on Gough. In some cases the economic gaithis loan of expensive
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equipment for science. Dr PG Ryan estimated thatbberowed equipment worth at least
R500,000 for his marine mammal programme whilst he has atsfiteel from large grants
from the Foreign & Commonwealth Office Overseasit@ties Environment programme and
the UK Royal Society for the Protection of Birds. fdenay be others.

REC. 7.3: The Panel notes that some South African Antarctiscientists have been
extraordinarily successful in attracting funding from abroad and recommends that
they should be encouraged to continue to do so.

Human Resources

The ToRs for the Panel makes mention of a South Afrresource of around 200 people
from science, logistics and technical fields who ameoived in various ways in the
programme. The Panel sees this as simply one waylging human resources, and suggests
that even then the figure may well be too low. Thereantinuous gain and attrition in all
parts of the programme suggesting that, since the progrdmasnbeen running for almost 50
years, the pool of people familiar with it and its atgs must by now number thousands.

The more pressing problem is how to use SANAP for hunmegraaty development.
Considerable efforts are already being made to try amdctih greater number of young
students and researchers from disadvantaged groups in ardspreéad the basis of
participation more widely and to build up a corpus of youtigrgists enthusiastic about
Antarctica and the Southern Ocean.

The overall stagnation of employment opportunities inRh& D sector in South Africa at
present is hardly a motivating factor in getting youngpbe to choose science, and the higher
salaries paid by the commercial sector are continuingttt@ct many of the best science
graduates away from research. However, the Panel dal that grant holders had been
successful in improving the black:white ratio in some fi€ltstably biology) but considers
that major improvements in the physics field are unlikelyhe short term as the discipline
attracts only a limited number of students.

A number of interviewees suggested to the Panel thdiethefits to the students, in terms of
life skills and confidence, of working in a SANAP programare frequently overlooked.

Others pointed out that many graduates from SANAP work gawe on to senior positions
in many spheres of life in South Africa. This concurthwine experience of the Panel in other

countries and suggests that more needs to be made dfetlemhancing experiences of

working .

REC. 7.4: The Panel recommends that a package is designed ttratt students to the
programme and is promoted initially by the established grantolders.
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8. EDUCATION, OUTREACH & EMPOWERMENT

The attention of the Panel was drawn to the conterttiat young South African scientists
who had conducted Antarctic Research through SANAP haéraénspeaking, excelled in
their future careers both inside science and elsewhdrs. i a glowing tribute to the
program, the universities but most importantly to theaneseers themselves.

In the Business Plan for the Directorate : Antarctind Islands for the period 01 April, 2007
to 31 March, 2008, there are Key Performance Areasingléd the implementation of an
Employment Equity Plan (+70% representivity for expeditioB6% women) and the

Promotion of Sustainable Broad Based Black Economic Erapoent(BEE) (60% BEE

through a preferential procurement strategy for the psecbasupplies and services).

There is also provision in the Strategic Plan of theeCbDirectorate : Research, Antarctica
and Islands, for the facilitation of skills developrhethrough Learnerships, Full-time
Bursaries, Part-time Bursaries and Internships. Thyetafor 2008 are - none(0); 60; 40; and
65 respectively. As some of these will be allocatedé¢asin the Chief Directorate outside of
SANAP, it was not possible to determine, from the figuthe exact numbers which were
specifically allocated to the D:A&lI.

Nevertheless, given the importance placed on the promofiscience by the South African
government, the capital investment in SANAP and the gdlgehnigh performance in the
program, the Panel was struck by the low level of tinesebers

Evidence was presented to show that, within SANAP-suppatietents, there has been a
steady increase from 2004 to 2006 in White Females for PhiDs1aéBlack Males and Black
Females for Masters degrees. The demographics for th&sey tpart in research on the
stations shows an uneven pattern with % representivityuating markedly year on year.

Table  Demographies of expeditioners (students & field assistantandertaking
research on the SANAP stations 1997-2006

1997] 1998| 1999| 2000| 2001 | 2002 | 2003 | 2004 | 2005| 2006
Black Female 0 0 0 18 0 0 0 9 23 0
Black Male 10 18 36 18 17 50 22 45 23 33
White Female 20 18 27 18 83 20 22 18 23 3B
White Male 70 64 36 45 0 30 56 27 31 33
% 10 18 36 36 17 50 22 55 46 33
REPRESENTIVITY
% DESIGNATED | 30 36 64 55 100, 70 44 73 69 67
GROUPS

* Representivity is % Black, Indian and Coloured; Designated groupgdasWhite females as well.

There is clearly scope for an extensive, aggressive anlioated outreach program to be
launched by all of the government departments, resemsfitutions and universities
involved, to bring home to the public and especially to thesls that Antarctica and the
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Southern Ocean offers a world of new experiences esghrch opportunities that can make a
meaningfull contribution to the physical world around us.

REC. 8.1: The panel recommends that the Directorate: Antateca and Islands continues
to pursue empowerment of the previously disadvantaged commungis through the goals
set by the Employment Equity Plan and the Promotion of Sustaable Broad Based
Black Economic Empowerment.

REC. 8.2: The Panel recommends that the Chief Directorat Research, Antarctica and
Islands revisits their Learner, Bursary and Internship program as well as the Budget
and investigates the extent to which an extended progranogld be utilised to attain the
goalsof promoting Science and Technology, Empowerment and BEE.

REC. 8.3: The Panel recommends, given the overall internatnal status of SANAP, that
the stakeholders in government, research institutions anthe universities undertake a
joint and concerted outreach campaign to the public and espally to learners, to
promote the attractions of a career in science, with ggcial emphasis on Antarctica and
the Southern Ocean.

9. INTERNATIONAL RELATIONS

It should be pointed out that South Africa, as the @titjcan country in the Antarctic Treaty
System, could and should be playing a role commensurdieivist position. The promotion
of science and technology are amongst the top prioafigse South African government, the
Southern African Devlopment Community (SADC) and thewNPartnership for African
Development (NEPAD), which is an integral part of &feican Union (AU). Article 13 of
the AU Constitutive Act calls upon the Executive Conteaitof the AU to formulate policies
that promote science and technology cooperation andeAr21l of the SADC treaty calls for
the establishment of joint research facilities andoreg centres of excellence.

There is therefore an identified need and a policy éwaarnk to develop a critical mass of
science researchers to respond to the social and recoiballenges of the continent and
there would clearly be opportunities for collaborativeeagsh projects between South Africa
and other African scientists working in the same flaldl who are without the opportunities
and facilities available to South African scientigtsl aniversities in Antarctica and the Prince
Edward Islands. In his opening address at ATCM XXVII in Capa/ion 24 May, 2004, the

Minister of Environmental Affairs and Tourism, Mr. Martbhgwvan Schalkwyk, in the context
of the new facilities at SANAE 1V, offered the capaatythe base as a platform for joint
research. The Panel thinks that the exotic nature tdrética and the sub-Antarctic Islands
may be sufficiently attractive to other African metals that they could be motivated to
participate in SANAP’s activities; this avenue could bridditional users (both as visiting

scientists as well as participants in training programrteeshe SANAE and Marion Island

stations. This will not necessarily be easy for thamd will require patience and

perserverance as well as passion.
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REC. 9.1: The Panel recommends marketing SANAE and theesearch station on
Marion Island vigorously as an unconventional, but stimulating vene to other African
nations to introduce them to Antarctic research and sciengceand to educate and
motivate a new decisive generation of African natural scienaesearchers.

The location of the ICSU Regional Office for Afrioa the premises of NRF is considered to
be very helpful for establishing a systematic assistamce training programme in marine
sciences in their widest sense. In the long run thisalgo be important for building up a
network of monitoring stations for meteorological andrine data in a region of our globe
which is under-represented in most global networks. It wmtuire diligent political
preparation to define the modes and mechanisms of suchrate@erogrammes (during
discussions with a parliamentarian we were told thanfecence of delegates of all interested
African coastal nations was being convened to consideratd change implications), but
there is no question that the scientific expertise poténtial as well as the necessary
infrastructure can only be made available to other Afripartner countries through South
African universities and other public research institutidhgch training programmes may
also be instrumental in introducing marine science iensists from other African countries,
especially where the expertise is needed by other Afcoastal states to define the extent of
their continental shelf regions, as well as steettiegn towards the sustainable exploitation of
the living resources in their Exclusive Economic Zones.

Rec. 9.2: The Panel recommends that South Africa holds disssions within Southern
African Development Community and the African Union to estalilkh the extent of the
need in the Southern African region and in Africa for collborative research projects
and training programmes associated with the East Atlantiand West Indian oceans as
well as Antarctica and the Southern Ocean.

SANAE and the stations on Marion as well as on Gougimdid also serve as anchor points
for providing essential data for national and intermatioservices, such as weather
forecasting, which are of great commercial importaAcepresentative of NECSA explained
how the station on Marion Island would be equipped witph®bicated radionuclide
monitoring devices to fullfill South African obligationswards the Comprehensive Test Ban
Treaty Organisation (CTBTO) which would require a venpk, but also demanding energy
supply of the station to guarantee the functionalitthef measuring devices for more than 95
% of their operational time.

10. ANTARCTIC TREATY SYSTEM

It has been brought to the Panel's attention thAbaljh South Africa is highly regarded in
the Antarctic Treaty System, its participation in @oatributions to ATCM and the CEP are
not what they used to be. This is reflected in the coriposof delegations, continuity of
membership, submission of documents and in interventions.

The Panel was informed by various stakeholders thdtehd of the South African delegation
to ATCM meetings, going back many years, came from th& &nd that there had been
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continuity in the person of the leader. This is the gmneractise with other ATCM
delegations because of the predominantly legal and politatare of the meetings. A few
years back, however, this practise changed and a suctedsieaders of delegation from
DEAT and DFA ensued which appeared to undermine the cohesitre delegation.The
general practice with the head of CEP delegations toMT&etings is that she/he is drawn
from the scientific community or is an environmental adfi The National Operator is also
routinely a member of delegation because of the lengthine devoted to Safety and
Operations in Antarctica during ATCM meetings.

Regarding the submission of papers at ATCM meetings,hnthie Panel notes has been sadly
few in recent years, the head of the South Africdeg#¢ion should consult with academic

institutions, scientists working in the field and witAMAP as to the ways and means of

rectifying this situation.

A similar situation obtains and should be addressedspert of CCAMLR, as there is some
innovative work being done in the field of the identificatiand management of marine
protected areas and the possibilities for fisheries dpuant around PEI.

REC. 10.1: The Panel recommends

1. that the Head of the ATCM delegation is always from Depament of Foreign Affairs,

2. that the National Operator is always part of the delegatn

3. that the CEP delegation is lead either by a senior scist or by an environmental
officer

4. that continuity of membership in the delegation will gengthen the South African
position by accruing experience

5. that DFA consults with both the science community an8ANAP to determine what
papers will be commissioned for submission each year

REC. 10.2: The Panel recommends that the CCAMLR Commissi@n consults with the

scientific community to ensure that appropriate South Afrcan scientists are able to
contribute to the development of bioregionalisation techniges, fisheries developments
and the criteria for the selection and management of maringrotected areas in the
Southern Ocean.

It should be emphasised that South Africa, as the Afrigan voice in the Antarctic Treaty
System at this time, has a unique role to fulfill in ATE&hd in CCAMLR in articulating the
contemporary state of scientific research in theexdrof Antarctica and the Southern Ocean
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2. Terms of Reference (extract of relevant paragraphs)
THE SCOPE OF THE REVIEW
Based on the considerations of the previous review, the 20w should cover:

- an assessment of the economic, ecological, saenghd other contributions of the
Antarctica and the Islands programme over the lasidéec

- an analysis and proposals for the programme (plans, sapgtrities) for the
decade ahead; and

- areview of options for greater international parthgre taking the programme forward.

THE PURPOSE OF THE REVIEW

The purpose of the review is an updated assessment ofribéte and costs of the Antarctic
with special emphasis on:

- The relevance, quality and impact of SANAP science,udin human resource
development, publications and their impact factor, and/éhée of international scientific
collaboration;

- The adequacy of infrastructure support to the programme wdtiad reference to Polar
research and the supply vessel SA Agulhas;

- The potential economic, social and strategic valueeoBANAP programme; and

- Treaty obligations and the value of potential internati@ollaboration.

REVIEW PARAMETERS

The methodology for conducting the review will involve tpeneration of a review report,

based on firstly, a SANAP commissioned report prepareth®yDEAT and, secondly, on

interaction with stakeholders through written submissiomerviews and site visits to Cape
Town and Pretoria. A list of stakeholders will be provithgdhe DEAT. The review panel is

requested to conduct the review and to determine:

- The value of the research output facilitated by SANARjetermined by peer
review and benchmarked internationally;

- The potential value of the programme to South Africeerms of strategic
considerations;

- The potential economic and social value of involvementAntarctic and Southern
Oceans;

- An evaluation of the current strategic plan for lagatsupport;

- An evaluation of the content and impact of the cursemnce plan since the
previous review, as well as the future science strgfdgugs, targets and
priorities); and

- Areview of the current and future strategy for inteinadi cooperation and the extent to
which such cooperation enhances the effectiveness and timpalbe programme. In
particular, the following issues will need to be addressed

- Adequacy of infrastructure (with emphasis on the vess®l) resources to fulfill its dual
mandate as a polar/supply research vessel retrospg@ietiprospectively;

- International Treaty obligations;

- Sustainability of SANAP in respect of achieving its mangdaiel

- Economic significance of logistical cost sharing/joientures and future potential.
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3. Interviewees and those who provided evidence

Akkers Frantz, Theresa Mrs

Archary, Byren Mr
Augustyn, Johann Dr
Bester, Marthan Prof
Bossenger, Tracy Ms
Calvert, lan Mr
Canca, Anati Ms
Chalmers, Judy Mrs

Chown, Steven Prof

Cilliers, Pierre Dr
Collier, Andrew Dr
Combrinck, Ludwig Dr
Cowan, Donald Prof
Crawford, Rob Dr
Dave Hall, Dave Cap

de Wet, Sandea Adv

Dyson, Liesl Ms

Engelbrecht, Francois Dr

Erasmus, Lynn Mrs

Faanhof, A Dr

Director: Off-shore ReseiManagement, DEAT

Deputy-Director, Science Platform YDiST

Chief Director, DEAT

University of Pretoria (UP), DefpZoology

NRF

SVMS, Fleet Manager

General Manager: Human Capital aneinSeiPlatforms
Unit, DST

Parliamentary Portfolio Commiti28T

Stellenbosch University (SU), DoedST-NRF Centre of
Excellence for Invasion Biology

Hermanus Magnetic Observatory (HMO

UKZN, Department of Physics

Associate Director: Space Geodesy, HRRO
University of the Western Cape, DéMicrobiology
Director: Ecosystems UtilisationrnServation
Master of tB& Agulhas

Chief State Law Adviser (Internatibaa/), Department of
Foreign Affairs

Dept of Geography, Geoinformatics andeldetiogy,
University of Pretoria

Dept of Geography, Geoinformatit Meteorology,
University of Pretoria

NRF

CTBTO, National Energy CorporatiorSofuth Africa
(NECSA)
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Glazewski, Jan Prof

Godfroid, Jacques Prof
Grantham, Geoff Dr
Hendrikse, Dave Mr
Hermes, Juliet Dr

Hunter, lan Mr

University of Cape Town (UCT), Institute of Marine &
Environmental Law

UP, Veterinary Science
Senior Specialist Scientist, CduUociGeoscience
Department of Public Works
SAEON

Principal Researcher, South Africaret¥ier Service

Jansen van Vuuren, Bettine Dr  SU, Dept of Botany & dgpl

Kamper, MJ Prof

Kaniki, Andrew Dr

Kennicutt, MC Prof
Kleinhans, A Lt Col (Dr)
Klopper, J Mr

Levieux, Candice Ms
Lutjeharms, Johan Prof
Magnus, LG Dr
Malinga, Sandile Dr
Manley, Leslie Mr
Mayekiso, Monde Dr

McGeoch, Melodie Prof

McQuaid, Christopher Prof

Meiklejohn, lan Dr
Miller, Denzil Dr

Mjwara, Phil Dr

Monday, P Lt Col

SU, Dept of Engineering

Executive Director: Knowledge Managein&rStrategy,
National Research Foundation (NRF)

Office of the Vice President for Basch, TAMU
South African National Defengerce
Nautical Superintendent
Manager, NRF
UCT, Department of Oceanography
HMO
UKZN, Physics Department
Economic and Social Affairs, Depforeign Affairs
Deputy Director-General, DEAT
SU, Departments of Entomol&ggonservation Ecology
Rhodes University, Dept of Zggland Entomology
UP, Dept of Geography/Geology
CCAMLR

Director-General: Department of Scieand Technology
(DST)

South African National Defence Force
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Moraal, Harm Prof
Mostert, S Prof

Muhongo, Sospeter Prof

Orheim, Olav Dr
Oosthuizen, Sam Mr
Pakhomov, E Dr

Ras, Nico Mr

Robertson, Alan Mr
Schoeman, Hanlie Mrs
Slager-Bastos, Amanda Dr
Smith, Velden Prof

Stander, Johan Mr

Stassen, Hennie Mr
Tempelhoff, D Col (Dr)

Valentine, Henry Mr

North-West University, Dept of Phgsic
SU, Dept of Engineering

Director: ICSU Regional OffaeAfrica, International
Council for Science

Norwegian Polar Institute

Manager DEAT

University of British Columbia, Vancouver

Department of Public Works

Project Manager: New Vessels, DEA
Deputy-Director: Environmental AffalNational Treasury
UP, Dept of Zoology

SU, Depts of Entomology & Consgion Ecology

Acting Manager (Western Cape) — Sduttan Weather
Services (SAWS)

Consulting Structural Engineer, ENDECO
South African National Deferigerce

Director, DEAT

van der Westhuysen, Andre Mr  Previous SANAP coordinator

van Rensburg, C Lt Col (Dr)

South African National Defe Force

von Gruenewaldt, Gerhard, Dr  NACI Survey on Science Itrfnakire

Walker, Dave Prof

Walker, Eric Mr

Wonnacott, Richard Mr

Yako, Pamela Ms

Zita, Langa Mr

Chair: National International Pola&aY (IPY) Committee;
University of KwaZulu-Natal (UKZN), Physics Department

Ship Vessel Management Services (SVM8ghnical
Manager

Director: Survey Services
Department of Land Affairs

Director-General, Department of Environahéifairs and
Tourism (DEAT)

Chairperson Parliamentary Portfolio Guttee, DEAT
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4. Documentary Evidence and Bibliography

Government Documents

- Terms of Reference for the 2007 Review of SANAP with gpenphasis on the logistic
and strategic value of resources and infrastructure

- Department of Arts, Culture, Science and Technology. 1996teViPaper on Science and
Technology

- Department of Arts, Culture, Science and Technology.2000s@tants Report on the
Review of SANAP in January 2000 and Due Diligence Report.

- Department of Environmental Affairs and Tourism.1996. Priie@ward Islands
Management Plan.

- Department of Environmental Affairs and Tourism. Consmised Report 2007 Review
South African National Antarctic Programme. (S.L.@ho% J.H.de Beer).

- Department of Environmental Affairs and Tourism.2007. 8giatPlan 01 April 2005 to
31 March 2010.

- Department of Science and Technology. 2002. South Afris&sonal Research and
Development Strategy.

- Department of Science and Technology. 2006. Corporate&rad05/6 — 2008/9.

- Department of Science and Technology. Antarctic RebeS&trategy for South Africa
(ARESSA).

- National Research Foundation. 2007. Annual Report on thehSaiuican National
Antarctic Programme 2006/7.

- South African Government. 1996. The Antarctic Treabes

Other references

- Academy of Finland. 2006. Antarctic Research in Finland 1998-20@&rnhtional
Evaluation. Publication of the Academy of Finland 13/06.

- Dastidaar & Persson 2005.

- Hanel, C & Chown, C. An introductory guide to the Mar@nd Prince Edward Island
Special Nature Reserves 50 years after annexation.

- Hirsch,J.E. 2005. An index to quatify an individual's scientifesearch output.
Proceedings of the National Academy of Scied€2s 16569-16572.

- Kelly,C.D. & Jennions,M.D. 2006. Thk index and career assessment by numbers.
Trends in Ecology and Evolutip81, 167-170.
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SynthesisWorld Resources Institute, Washington D.C.

- Smith, V.R.1991. Terrestrial biological research at thimcB Edward islandsSouth
African Journal of Antarctic Researchl, 118-123.
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5. Glossary

AMD - Antarctic Master Directory

ARESSA - Antarctic Research Strategy for SouthcAfri
ATCM - Antarctic Treaty Consultative Meeting

ATS - Antarctic Treaty System

AU - African Union

CCAMLR - Commission for the Conservation of Antard/larine Living Resources
CEP - Committee for Environmental Protection
COMNAP  — Council of Managers for National Antarctiog§rams
CRAMRA - Convention for the Regulation of Antardtiineral Resource Activities
D:A&l - Directorate: Antarctica and Islands

DACST - Department of Arts, Culture, Science and Telclyyo
DEAT - Department of Environmental Affairs and Tourism
DFA - Department of Foreign Affairs

DST - Department of Science and Technology

EEZ - Exclusive Economic Zone

GCMD - Global Change Master Directory

GOOS - Global Oceanographic Observing System

IAATO - International Association of Antarctic ToQperators
Al - International Antarctic Institute at Hobart

ICSU - International Council for Science

IGY - International Geophysical Year

IPY - International Polar Year

MCM - Marine and Coastal Management Programme
MPA - Marine Protected Area

NRF - National Research Foundation

PEI - Prince Edward Islands

PWD - Department of Public Works

SADC - Southern African Development Community
SAEON - South African Environmental Observing Network
SANAP - South African National Antarctic Programme
SAWS - South African Weather Service

SCAR — Scientific Committee for Antarctic Research
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