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Together. Antarctica and the surrounding Southern Ocean constitute 
a remote and unique ecosystem which is strongly influenced by 
the physical environment. The susceptibility of the mari11e com
ponent of this system to human impact has been amply demon
strated by the detrimental consequences of whaling and sealing 
in the late 19th and early 20th centuries. There is now increasing 
concern that over-harvesting of krill (Euphausia superba) and the 
possible effects of offshore mineral exploitation will further affect 
marine Jiving resources. The region's legal status is largely deter
mined by the Antarctic Treaty, and its Consultative Parties 
(ATCP's) have given high priority to ecological considerations 
through the enactment of a number of environmental protection 
and conservation protocols. These include the Convention for the 
Conservation of Antarctic Seals (CC4S), the Convention for the 
Conservation of Antarctic Marine Living Resources (CC4MLR) 
and the Convention on the Regulation of Antarctic Mineral 
Resource Actfrities (CRAMRA), which has rece11tly been 
replaced by the Protocol to the Antarctic Treaty on Environmental 
Protection. Under international Jaw, the Treaty System (ATS) 
binds all states to refrrun from inflicting wanton damage on the 
Antarctic environment as a whole and, in the case of CCAMLR, 
on the marine environment in particular. The significance of the 
ATS to South Africa as an ATCP in combi11ation with the 
Republic's geographic proximity to the region is discussed. 

Antarktika en die omliggende Suidelike Oseaan vom1 gesamendik 
'n afgelee en unieke ekosisteem wat sterk bei'nvloed word deur 
die fisiese omgewing. Die vatbaarheid van die mariene kompo
nent vir menslike invloed is duidelik bewys deur die nadelige 
gevolge van walvis- en robvangste in die laat 19e en vroee 20ste 
eeu. Daar is nou toenemende kommer dat die oorontginning van 
krill (Euphausia superba) en die moontlike gevolge van aflandige 
minerale ontginning die Jewende mariene bronne verder sal 
bei'nvloed. Die gebied se wetlike status word grootliks bepaal 
deur die Antarktiese Verdrag en sy raadgewende partye bet hoe 
pr.ior.iteit verleen aan ekologiese oorwegings deur die daarstelling 
van '11 aantal omgewingsbesker.mings- en bewaringsprotokols. Die 
sluit in die Konvensie vir die Bewaring van Antarktiese Robbe 
(COO), die Konvensie vir die Bewaring van Antarktiese 
Lewende Mariene Hulpbronne (CC4MLR) en die Konvensie vir 
die Regulering van Aktiwiteite ten opsigte van Antarktiese 
Minerale Hulpbronne (CRAMRA), wat onlangs vervang is deur die 
Protokol tot die Antarktiese Verdrag oor Omgewingsbesker.ming. 
Volgens internasionale wetgewing verbind die Verdragsisteem 
(ATS) alle state om hulle te weerhou van die onverantwoordelike 
beskadiging van die Antarktiese omgewing as 'n geheel, en in 
die geval van CC4MLR van die mariene omgewing in besonder. 
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Die betekenis van die ATS vir Suid-Afrika as 'n raadgewende 
party in samehang met die Republiek se geografiese Jigging ten 
opsigte van die gebied word bespreek. 

INTRODUCfION 
Characterised by extremes, Antarctica is not only the world's 
coldest, highest and driest continent, it is also isolated by an ex
tensive, unbroken and dynamic body of water which surrounds it 
- the Southern Ocean (Fig 1). Almost all the region's higher 
trophic levels are dependent on the sea, and only about 1% of 
the continental land mass is not covered by ice. 

In the Southern Ocean, on the vast ice-flows that surround its 
southern edge and on the myriad of tiny islands that are a 
prominent feature, can be found a complex web of ecological 
systems and sub-systems which have fascinated scientists and ex
plorers alike for many centuries. The Ocean not only contains 
what may be one of the largest under-exploited resources of the 
sea, Antarctic krill Euphausia superba, it was also the site of the 
vast, uncontrolled experiment which resulted in many whale and 
some seal species being brought close to extinction (Laws 1977). 

Fig 1 The Antarctic showing the prevailing hydrographic fea
tures, the limits of the Antarctic Treaty Area and the 
geographic boundaries of the Convention for the Con
sen,ation of Antarctic Marine Living Resources 
(CC4MLR) 
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Aoainst this background, concern has come to be expressed 
~ut the possible ecological consequences of injudicious harvesting 
of krill as a key component of so many Antarctic marine food 
webs (Fig 2)(Alverson 1980). Coupled with the growing expectation 
of discovering significant oil/natural gas reserves in the continen
tal shelf zone and possibly substantial mineral deposits on the 
continent itself (Sage 1985), ensured protection of the Antarctic 
environment now constitutes a major challenge to politicians. 
lawmakers, scientists and economists alike (cf Mitchell l<J77). 

Politically, the Antarctic has an unusual and complex legal 

right whole sei whole 

status, which has been internationalised in the Antarctic Treaty 
of 1959. Despite this Treaty, a number of major legal is ue con
cerning the region remain unresolved. These include disputed 
claims of national sovereignty over various territories. the legal 
status of the waters surrounding the continent. relationship with 
parties outside the Treaty and last, but not least, comprehensive 
protection of the Antarctic environment, especially its ecological 
balance (Bonner 1990). fur these reasons, environmental 
management in the Antarctic has not only had to address the 
problems of conserving the many ecosystems present. it has also 

Fig 2 The inter-linked food web of the Antarctic marine ecosystem illustrating the key position occupied by krill (from Everson 1977 
and Laws 1985) 
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had to accommodate international interests and aspirations. 
The major purpo e of this paper therefore is to briefly review 

some of the important international agreements which are aimed 
at protecting the Antarctic environment in general and at con
serving the marine ecosystem 1 in particular. Toe characteristics 
of the marine cnviromnent are briefly described and particular 
emphasis is given to those legal instruments primarily concerned 
with the conservation of marine living resources. 

THE ANTARCTIC MARINE ENVIRONMENT 

Physical Features 
The water masses and general circulation of the Southern Ocean 
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have been weU described (cf Deacon 1937, Gordon and Goldberg 
1970, Baker 1975). Prevailing features of the circumpolar circulation 
include a west-to-east current system (the Antarctic Circumpolar 
Current or West Wind Drift) in the more northerly reaches and 
a eries of west-moving, clockwise gyres close to the continental 
margin (the East Wind Drift) (Fig I). For a more comprehensive 
account of the dynamics of thls immense ocean, refer 10 Deacon 
(1984) and Foster (1984). 

Biologically. perhaps the most distinctive feature of the 
Southern Ocean is the Antarctic Polar Front, which constitutes 
the northern distributional boundary for many Antarctic marine 
species. The Front itself is the zone where cold, north-flowing 
Antarctic surface water encounters the warmer, south-flowing 
sub-Antarctic water of the Atlantic. lndian and Pacific Ocean . 
Although its position varies, the Front occupies a fairly consistent 
mean position at about 50° S. Waters south of the Front constitute 
about 15% of the world's total ocean surface. 

In ve11ical section. thermohaline instability between the three 

N utrients 

Primary production 

Warm water masses • 

Cold water masses .... •--

Fig 3 Three-dimensional section of the water masses of the Southern Ocean illustrating the advection of nutrients to the surface as a 
consequence of the passage of the warmer Circumpolar Deep Water over the cold Antllretic Bottom Wtlter (after Laws 1985) 

132 S. Afr. T. Nav. Antarkt., \ul 21 No 2, 1991 



-
major water masses (Antarctic Surface, Intennediate and Bottom 
Water) induces periodic upwelling of essential nutrient salts, 
especially in the boundary region (Fig 3) between the East and 
West Wind Drifts (the Antarctic Divergence)(cf Amos 1984). 
This exerts a profound influence. on the Southern Ocean's biological 
productivity as a whole. Coupled with a marked seasonal 
cycle of solar illumination and stable water conditions near the 
sea surface, the ready availability of suitable nutrients regulates 
the phytoplankton production on which all higher fonns of mar
ine life depend (El-Sayed 1978). 

Finally, perhaps the most important and noticeable characteristic 
of the Southern Ocean is the periodic presence of ice over much 
of its surface. The seasonal balance between freezing, melting 
and movement of ice not only detennines its extent, but also the 
integrity of the boundary between ice and open water (Tranter 
1982). Antarctic marine organisms have adapted to this dynamic 
and seasonal situation, although how this is achieved is not yet 
fully understood. 

Living Resources 
For the purposes of this review, the major living resources of the 
Southern Ocean are considered to comprise whales, seals, birds, 
fish, krill and squid. The harvesting of seals during the last 
century (Stonehouse Im) and whales in the first half of this 
century (Laws 1<J77) not only led to serious depletion of their 
numbers (e g fur seals), but in the case of some species resulted 
in near extinction (e g the blue whale). Despite the recovery of 
some exploited whale and seal populations (e g fur seals at 
South Georgia and minke whales worldwide), there is still 
considerable concern as to their continued ecological well-being 
(Knox 1984). 

Penguins have been relatively lightly exploited on some islands 
(Laws 1985) , whereas the exploitation of fish around South 
Georgia and Kerguelen Islands has been heavy (Kock et al 1985, 
Duhamel and Hureau 1990, Kock and Koster 1990). Little is 
known about squid, although there may be some commercial 
potential in the Antarctic (Everson 1984, Rodhouse 1990) and 
squid are currently heavily exploited slightly to the north of the 
Polar Front in the vicinity of the Falkland Islands. It is because 
of its perceived ecological importance (Fig 2), however, that 
growing concern has come to be expressed about the possible 
future, large-scale exploitation of krill (Alverson 1980, Laws 
1985). 

Mineral Resources 
Possible future exploration for, and exploitation of mineral 
resources, particularly hydrocarbon deposits, has considerable 
significance for future irnpact(s) on the Antarctic marine environ
ment (see Mitchell [1977] and Holdgate [1983]). Although no 
specific oil or gas deposits have yet been found offshore, the 
West Antarctic shelf, especially the Ross Sea, is believed to contain 
a potential resource of the order of several billion barrels 
(Boczek 1983, Sage 1985, Elliot 1988). 

Human Impact on the Antarctic Marine Environment 
It is generally accepted that the Antarctic marine environment as 
a whole is extremely vulnerable to human interference (Knox 
1984, Bonner 1990). Not only does direct harvesting of living 
resources (especially krill) affect the marine ecosystem directly, 
but increased human presence resulting from harvesting and 

S. Afr. J. Ant.arc!. Res., Vol 21 No 2, 1991 

other activities (e g offshore mineral exploitation) is also likely 
to exert some indirect effect(s) (e g pollution)(Mitchell l<J77). 
Furthermore, factors outside the Antarctic have recently been 
shown to influence the region's ecology (e g increased seasonal 
depletion of stratospheric ozone over the continent as a result of 
a global build-up of chlorofluorocarbons in the upper atmosphere, 
Farman et al 1985, Farman 1987), thereby increasing the probable 
consequence of otherwise limited environmental impacts. Of 
particular concern in the marine context is the possible 
detrimental effect of increased ultra-violet rndiation resulting 
from reduced stratospheric ozone on the productivity of Antarctic 
marine phytoplankton (El-Sayed et al 1990). 

Taking all these considerations into account, there is little 
doubt that there will be a noticeable increase in both human 
activity in, and impact on, the Antarctic for the remainder of 
this century at least. P'ast experience suggests that such activity 
and impact, if not adequately regulated, are likely to have 
detrimental consequences on the environment in general (Abott 
and Benninghoff 1990) and on marine living resources in particular 
(El-Sayed et al 1990, Hempel 1990). Consequently, the question 
has to be asked whether, and to what extent, provisions in inter
national law provide for the regulation of potentially harmful 
activities? 

PROTECTION AND CONSERVATION OF ANT
ARCTIC MARINE LIVING RESOURCES 

Background 
The first international agreement regulating Antarctic marine 
living resources exploitation was the International Convention for 
the Regulation of Whaling, signed in Washington DC on 
2 December, 1946. Though global in its effect, this Convention 
aimed to regulate whale fisheries, thereby ensuring the proper 
and effective conservation and commercial development of 
whale stocks. As such it was based on principles embodied in a 
previous arrangement - the International Agreement for the 
Regulation of Whaling (signed in London, 8 June 1937) and its 
various protocols (Bush 1982). Given the status of many whale 
stocks, the Whaling Convention was somewhat limited in its 
ability to implement its desired objectives, although it has resulted 
in a recent moratorium on commercial whaling in the Antarctic. 

Antarctic Treaty (1959) 
While not wishing to detract from the achievements of the Whaling 
Convention, there is little doubt that in a global sense and as far 
as Antarctica is concerned, the Antarctic Treaty has emerged as 
the dominant legal regime for the region. It was the promulgation 
of the Treaty which facilitated development of the system of 
agreements, regulations and Conventions specifically directed at 
protecting the Antarctic environment as a whole and conserving 
marine living resources in particular (Bonner 1990). 

The diverse and complex legal issues associated with the 
Treaty are far beyond the scope of this review (see Viall 
1991). It is, nevertheless, essential that certain of its salient 
features be highlighted, particularly insofar as they are pertinent 
to the theme being addressed and provide necessary background 
infonnation. 

The Antarctic Treaty originated with the activities of the Inter
national Geophysical Year (IGY) and was signed in Washington 
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DC on I December, 1959. There were 12 original signatories~ 
including South Africa, and subsequently 24 additional states 
have acceded. Of these, 15 have since attained "Consultative 
Party" status (based on a serious interest in Antarctica as 
demonstrated by conducting significant scientific research in the 
region), a privilege automatically afforded to the original signatories. 
Only the Consultative Parties (ATCP's) are able to fommlate 
Antarctic policy through their right to participate in periodic 
meetings. Such meetings have the expressed aim of consultation, 
fonnulating recommendations and exchanging infonnation. 

The Treaty applies 10 the area south of W0 S. including all 
ice-shelves. although it does not prejudice the right of any state 
to the high seas in that area. Its most substantive provisions 
provide for demilitarisation (Article I), non-nuclear proliferation, 
including radioactive waste disposal (Article V), freedom to carry 
out scientific research (Articles II. Ill and IX) and the right to 
inspect all installations and facilities throughout the Treaty Area 
(Article VII). The Treaty also effectively, and without prejudice, 
freezes the rights of Contracting Parties to exert claims of 
national sovereignty for as long as it is in force (Article IV)~ 

As far as prescribing the freedom to undertake scientific 
research is concerned, Article Ill establishes a special working 
relationship with "Speciali eel Agencies of the United Nations" 
and other international organizations (e g the Commission of the 
Whaling Convention) with a technical or scientific interest in 
Antarctica. This provision has facilitated extremely close cooper
ation between the ATCP's and the international Scientific Com
mittee on Antarctic Research (SCAR). Fonned under the um
brella of the International Council for Scientific Unions (JCSU) 
in 1958. SCAR has played a major role in providing scientific 
advice to the ATCPs and in the non-partisan implementation of 
various Resolutions aimed at furthering the Treaty's principles 
and objectives (Bush 1982). 

While lacking specific environmental provisions, the Treaty ex
plicitly highlights ·'preservation and conservation of living 
resources in Antarctica" (Article IX) as a topic about which 
Recommendations should be developed at Consultative Meetings. 
It also seems logical to assume that, since scientific research is a 
major Treaty objective. every attempt should be made to 
minimise harmful effects on the environment which may take 
place in the name of such research, or which may affect it 
(Boczek 1983). As a result of the provisions of Article IX. a 
frame\\Urk of Recommendations and Conventions has been devel
oped to regulate human interference in the Treaty Area in 
general and to deal with the conservation of Antarctic fauna and 
flora in particular. Collectively. these have come to be tenned 
the '~ntarctic Treaty System" (AJS)(Boczek 1983). 

Agreed Measures for the Conservation of Antarctic 
Fauna and Flora (1964) 
Recognizing that Antarctic fauna and flora are to a large extent 
unique and that many species are susceptible to influence from 
other biogeographic regions, the ATCPs adopted the "Agreed 
Measure for the Conservation of Antarctic Fauna and Flora" at 
their third meeting in June 1964. As a full Reconunendation. the 
Measures require fonnal ratification by all the ATCPs (under 
Article XIlI of the Measures). Nevertheless. their basic principles 
continue to be enforced as interim guidelines in the absence of 
full ratification (Bu h 1982). 

* FOOTNOfE 2 * FOOTNOTE 3 
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To give the Agreed Measures effect, the entire Treaty Area 
has been designated as a "Special Conservation Area". Although 
the matter remains controversial. prevailing opinion holds that 
this Area includes the continent and ice-sheet, but not offshore 
waters (Boczek 1983). The Measures also make provision for: 
• prohibition of the killing. wounding, capture or molestation of 

any native mammal or bird, except in compliance with an 
issued pennit (Article VI): 

• issuing of permits onJy for specifically designated and 
approved purposes (Article Vl): 

• designation of Specially Protected Species (Article VI); 
• designation of Specially Protected Areas (SPAs) (Articles 

VI and VIll): 
• regulation of the importation into the Treaty Area of non

indigenous species. parasites and diseases (Article LX): 
• minimisation of hannful interference with the normal living 

conditions of Antarctic mammals and birds (Article vm: and 
• exchange of infonnation between Consultative Parties on 

activities/actions they have pennitted (Article Xll). 
On SCAR's advice, t\\>O species of seal (Ross and fur) have 

been afforded special protection and 20 areas have been designated 
as SPA~. As certain areas merit protection for reasons other than 
conservation, the designation of three SPAs was changed on the 
introduction of Sites of Special Scientific Interest (SSSis) 
(Recommendations VIII-3 and VID-4). A total of 32 such 
Sites have since been designated with the aim of securing long
term protection for specific scientific studies. Recently, the 
establishment of Specially Reserved Areas (SRAs) has been 
mooted in order to preserve unique, natural ecological systems in 
areas of outstanding scientific interest (Recommendation XV-10). 
In an attempt to facilitate the coordination of human activities in 
areas where such activities pose identified risks of mutual inter
ference or cumulative environmental impacts, the establishment 
of Multi-use Planning Areas (MPAs) has recently been proposed 
(Recommendation XV-ll). 

Although both SPAs and SSSis are predominantly situated 
close to field stations (areas of likely maximum interference), 
they appear to constitute an appropriate mechanism for conserving 
Antarctic wildlife. As the question of jurisdiction over such sites 
remains unclear, additional protection has been afforded by limiting 
the importation of plants, animals, viruses, bacteria, yeasts and 
fungi. A further requirement ensures the inoculation of dogs entering 
the Treaty Area against certain canine-borne diseases. 

Recently it has become clear that increased tourism, coupled 
with a growing number of other visitors (to undertake scientific 
activities or provide logistic support), has serious implications 
for the sustained conservation of Antarctic fauna and flora (cf 
Bonner 1990). Having recognised that national legislation 
regulating access to bases is often inadequate, the ATCPs have 
adopted a series of Recommendations (IV-27 [1966], VI-7 [I970J, 
VIJ-4 [1972], Vlll-9 [1975] and X-8 [1979]) to deal with this 
particular problem. These not only attempt to regulate rights of 
access to the Treaty Area, but the ATCPs have also accepted 
specific conservation principles (Recommendations X-9 [1979) 
and XI-I [1981]) to serve as guidelines for tourists, tour operators 
and other visitors. 

Convention for the Conservation of Antarctic 
Seals (CCAS)(l972) 
Following promulgation of the Agreed Measures, ii soon became 
clear that there were problems associated with their interpretation. 
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The crux of these problems lay in the fact that whales were 
excluded from the Measures and no specific provision had been 
made to extend the Measures' area of application to the sea or 
pack-ice (where approximately 80% of Antarctic seals, which are 
protected by the Measures, are found) . After a number of 
unsuccessful attempts to deal with the seal issue at both the 
Fourth (1966) and Fifth (1968) Consultative Meetings, it was sub
sequently agreed at the Sixth Meeting (1970) that seals ~hould be 
provided for outside the rigid framework of the Treaty m a 
separate convention. This proposal resulted in the Convention for 
the Conservation of Antarctic Seals (CCAS) being opened for 
signature in London on I June, 1972. The Convention entered 
into force in 1978 on ratification by the necessary number 
(seven) of ATCPs. 

Like the Treaty. CCAS is applicable to the region south of 
60° S and it regulates harvesting of crabeater, leopard and Weddell 
seals. It also specifically forbids the killing or capture of Ross, 
southern elephant and southern fur (genus Arctocephalus) seals. 
Detailed measures concerning permissible catch, protected 
species, closed and open harvesting seasons, seal reserves, and 
exchange of information on sealing and harvesting methods are 
outlined in a separate Annex. There are, however, no provisions 
for national catch allocations and, as in other Antarctic matters, 
SCAR serves to provide scientific advice and coordinate the 
Convention's implementation. Various other provisions allow for 
the CCAS' periodic review, govern the issue of sealing permits 
and set out conditions for accession. 

Although little or no commercial sealing has been carried out 
in the last 80 years (the exception being a small annual take for 
dog food), reports of a harvest of approximately 40 000 crabeater 
seals in 1987/88 prompted states which are party to CCAS to 
undertake a review of its provisions. This took place during 
September 1988 in London. Among some of the issues addressed 
were the provision of special permits, improved exchange of 
information, possible plans for commercial sealing, catch zones 
and avoidance of the accidental introduction of infectious disease, 
especially canine distemper. No major changes to the operation 
of the Convention were proposed, however. 

Convention for the Conservation of Antarctic Marine 
Living Resources (CCAMLR) (1980) 

Introduction 
There is little doubt that the Convention for the Conservation of 
Antarctic Marine Living Resources (CCAMLR) represents the 
most serious attempt by the Consultative Parties to protect and 
conserve Antarctic marine living resources (Edwards and Heap 
1981, Knox 1984, Bonner 1990). As noted earlier, pressure for 
the exploitation of Antarctic marine living resources (especially 
krill) had given rise to concern that unregulated harvesting may 
place the entire Antarctic marine ecosystem in jeopardy. At the 
Eighth Antarctic Consultative Party Meeting in 1975, increased 
interest in krill, together with stimulus provided by the Third 
United Nations Conference on the Law of the Sea (UNCLOS
ill), prompted the ATCPs to consider marine living resources in 
the context of Treaty Article IX. Subsequently, further interest in 
krill research and fishing, combined with developing attitudes 
outside the ATS (particularly in such non-governmental organisations 
as Greenpeace and the International Union for the Conservation 
of Nature - Parsons [1987]), led to a series of negotiations 
which culminated in the drawing up of CCAMLR on 20 May 
1980. The original 12 ATCPs, plus the Federal Republic of 
Germany, the German Democratic Republic and the European 
Economic Community formally ratified the Convention on 11 
September of that year and it entered into force on 7 April 1982. 
Subsequently, six other nations have become party to CCAMLR. 

Certain of the Convention's major provisions have not only 
proved to be most controversial, but also constitute a major 
challenge to CCAMLR's effectiveness as an instrument aimed at 
conserving Antarctic marine living resources in the face of 
human exploitation (Bonner 1990). 

The Ecosystem Approach 
CCAMLR applies to marine living resources south of the 
Antarctic Polar Front (Fig 1). This extension of the Treaty 

TABLE 1. Article II of the Convention for the Conservation of Antarctic Marine Living Resources 
(CCAMLR) (Anon 1989a). 

1 The objective of this Convention is the conservation of Antarctic marine living resources. 

2 For the purposes of this Convention, the term "conservation" includes rational use. 

3 Any harvesting and associated activities in the area to which this Convention applies shall! be conducted in accordance with 
the provisions of this Convention and with the following principles of conservation: 

(a) prevention of decrease in the size of any harvested population to levels below those which ensure its stable recruit!11ent. For 
this purpose its size shall not be allowed to fall below a level close to that which ensures the greatest net annual mcrement; 

(b) maintenance of the ecological relationships between harvested, dependent and related populations of Antarctic marine 
resources and the restoration of depleted populations to the levels defined in sub-paragraph (a) above; and 

(c) prevention of changes or minimization of the risk of changes in the marine ecosystem which are ~ot .pote~tially reversible 
over two or three decades, taking into account the state of available knowledge of the direct an~ mdirect IIDpact of harvest
ing, the effect of the introduction of alien species, th~ effects .of associated. activities on t~e manne eco~tem. an~ ~f the ef
fects of environmental changes, with the aim of makmg possible the sustamed conservation of Antarctic manne livmg 
resources. 
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TABLE 2 
Development and enforcement of conservation measures by the .c~mmis.sion for the Conserva~on .or ~tarctic Marine Living 
Resources (C-CAMLR) compared with the International Con11mss1on for the Southeast Atlantic Fisheries (ICSEAF 19~) and the 
International Commission for the Conservation of Atl~tic Tunas (ICCAT 1985). Values in parentheses represent the time elapsed 
since the specific convention came into force (from Miller 1991). 

C-CAMLR 

NO OF MEMBERS 22 
ENTERED IN10 FORCE 1982 
FIRST MEASURE 1984 (2) 
FISH SIZE LIMIT 
TARGET FISHING MORTALITY 1987 (5) 
1UfAL ALLOWABLE CAJCH (QUOTA) 1987 (5) 
MESH SIZE REGULATION 1984 (2) 
CLOSED SEASON(S) 1987 (5) 
CLOSED AREA(S) 1984 (2) 
CATCH REPORTING SYSTEM 1987 (6) 
INSPECTION/OBSERVATION SYSTEM 1987 (6) 
FIRST PRECAUTIONARY MEASURE 1991 (10) 
NOl1FICATION OF NEW FISHERY 1991 (10) 

Area, although made on ecological grounds, led to 
serious. political difficulties (most noticeably for France and 
Argentina). It was therefore necessary for the position of .th~ 
Front to be defined (CCAMLR Article I) and that the pnnc1ples 
of territorial sovereignty espoused in the Treaty also be guaranteed 
by the Convention (Article IV). 

The most innovative feature of CCAMLR is that it is based on 
a holistic, ecological approach and not on the maximum 
sustainable yield (MSY) principles of so many other fisheries 
conventions (cf Bonner 1990). Article II (Table I) of the Conven
tion thus provides for a balance between '"conservation" and 
"rational use4" , whilst ensuring that existing natural ecological 
relationships between harvested, dependent and related species 
are maintained and that depleted populations are restored to 
levels at which their biological productivity is greatest. This con
comitant need to take into account the indirect impact of harvest
ing and the restoration of depleted populations are the key feature 
which distinguishes CCAMLR from other more generally accept
ed approaches to fisheries management (Butterworth 1986, Bon
ner 1990). Although the basic tenets of lhe e principles are laud
able, the lack of operational definitions of krill population dy
namics and of knowledge on the detailed relationship(s) between 
krill and other species (i e birds, seals and whales) in panicular 
make their interpretation and practical implementation extremely 
difficult (SC-CAMLR 1990). 

The provisions of Article II do, however, serve to highlight 
areas where knowledge on harvested (e g krill). depleted (e g 
whales) and other species is lacking. This implies a requirement 
for specific types of research. a requirement which is more ex
plicitly dealt with in Articles V, VI, Vill and IX. Article IX 
also outlines specific measures to be applied in the interests of 
conservation. These include, inter alia, harvest limits for in
dividual species, open and closed seasons. protected areas and 
species. 

* FOOTNOfE 4 
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ICSEAF JCCAT 

17 22 
1971 1969 
1973 (2) 1972 (3) 

1974 (5) 
? 1975 (6) 
1976 (5) 1982 (13) 
1973 (2) 
1977 (6) 
1979 (8) 1982 (13) 
1982 (11) 
1976 (5) 1975 (6) 

Institutional Arrangements 
CCAMLR's institutional arrangements are designed to strengthen 
the role played by the ATCPs in the conservation of living 
resources. Specific mention is made of the Convention's special 
relationship with the Antarctic Treaty (CCAMLR Article Ill) and 
with various other conservation-orientated instruments (i e 
Agreed Measures and CCAS) of the ATS (CCAMLR Articles V 
and VI). The establishment of a Commission (C-CAMLR) 
endowed with legal personality {Articles VIl and VIII) and 
specific requirements for accession (Article VII) follow the 
conditions for Consultative status outlined in the Treaty. The 
establishment of a permanent Secretariat (Article XVII), 
however, is a depanure from accepted Treaty practice and is 
aimed at facilitating day-to-day running of C-CAMLR. 

In view of the acute need for more scientific data already 
highlighted, the establishment of a Scientific Committee 
(SC-CAMLR) (Articles XIV-XVI) to formulate appropriate 
advice on which the C-CAMLR may act, constitutes a crucial 
link in the development and maintenance of a scientifically-based 
conservation system. CCAMLR Article XV, however, falls short 
of providing for direct support and/or conducting of specifi~ 
research under SC-CAMLR's auspices. although the Comnuttee 
is expected to "encourage and promote cooperation in scientific 
matters". By far the major emphasis of Article XV focuses on 
data collection and analysis. fonnulating appropriate scientific 
advice and developing suitable conservation measures. Therefore. 
given SC-CAMLR's apparently limited capacity to implement 
directed research on matters of importance. it is difficult to 
envisage how the Committee's activities in isolation could 
meaningfully improve available and limited knowledge on critical 
ecological relationships. Furthennore. there is the additional 
danger that the C-CAMLR's consensus-based decision-making 
process (Article XII) may result in specific decisions on conser
vation issues being taken in an atmosphere which is contrary to 
the availability of truly objective scientific data and/or 
judgement. 
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Compliance and Enforcement 
While the Convention's mechanism for dealing with compliance 
and enforcement is clear (Article IX), the position of non
Contracting Parties to CCAMLR in this regard is not. 
C-CAMLR is however empowered (Article X) to draw the attention 
of Contracting Parties (as well as non-Contracting Parties) to 
activities being undertaken by their nationals, or vessels, which 
are in contradiction to CCAMLR's objectives. Contracting Parties 
are also required to provide information that is relevant to the 
functions of both C-CAMLR and SC-CAMLR (Article XX) and 
to ensure that appropriate steps are taken (Article XXI) to com
ply with existing conservation measures. The latter includes an 
obligation to transmit information on the implementation of such 
measures to the Commission as well as the imposition of sanctions 
for any perceived violation(s). 

Finally, Article XXIV specifically empowers C-CAMLR to 
establish a System of Observation and Inspection in order to 
promote the Convention's objectives and to ensure compliance 
with its provisions. The system currently in force is based, 
however, on flag-state enforcement which has been less than 
effective in similar commissions elsewhere in the world 
(C-CAMLR 1988). In addition, no distinction is made between 
observation (for purely educational purposes or to ensure 
standardised collection of data) and inspection (aimed at 
detecting infringements of conservation measures). Both these 
deficiencies along with the provisions of Article X (see previous 
paragraph) form the basis for possible dispute. As far as the 
Contracting P.arties are concerned, the resolution of disputes 
(Article XXV) closely follows procedures provided for in the 
Treaty, except that resort to arbitration is permitted under the 
CCAMLR. 

Evaluation of CCAMLR's Effectiveness 
By attempting to regulate exploitation before it reaches 
unmanageable proportions, the Convention represents a significant 
advance in efforts to conserve Antarctic marine living resources. 
Undoubtedly, its most innovative principle has been to approach 
the problems of conserving such resources from a holistic, 
ecologicalJy-based perspective. Nevertheless, despite such positive 
aspects, some uncertainty has been expressed as to whether the 
Convention can ever realistically or fully attain its stated objec
tives (cf Knox 1984, Butterworth 1986). Such uncertainty has 
often come to be expressed as the Commission's perceived and 
persistent failure to enforce the Convention's objectives, particu
larly as far as precautionary limits for krill are concerned (cf 
Nicol 1991)(see also below). 

A variety of political, institutional and scientific limitations 
appear to contribute to, and may adversely influence, the Con
vention's implementation. In the first instance, the Convention's 
provisions do not remove, only avoid, potential conflicts 
associated with sovereignty. Even though this has not affected the 
successful promulgation of management measures for harvesting 
finfish around Kerguelen Island (where French sovereignty is un
disputed), it has, to some extent, disrupted negotiations to close 
a similar fishery in the South Georgia region which is effectively 
an area of disputed sovereignty. The situation is further compli
cated by a lack of clarity concerning rights to the high seas, and 
a recent manifestation of this particular problem served to com
plicate the definition of the flag-rights of vessels being inspected 
and the status of Specially Protected Marine Areas off-shore (see 
C-CAMLR 1986, 1987, 1988, 1989, 1990). 
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A second problem is that the consensus-based decision-making 
process requires considerable political restraint and goodwill in 
order to fonnulate and develop acceptable and ecologically sound 
decisions. At times, therefore, predominant self-interest has 
served to hinder negotiations on conservation measures. Specific 
developments aimed at exploring conservation options and at for
mulating basic principles to guide decision-making have, 
however, come some distance in resolving this particular 
problem (see C-CAMLR 1988, 1989, 1990). In this connection, 
it is interesting to note that on average C-CAMLR has been able 
to implement wider ranging conservation measures sooner than 
other international fisheries conunissions (Table 2). Nevertheless, 
inherent problems still remain in the setting of national quotas (a 
matter which has not yet been addressed), the establishment of a 
universally accepted system of scientific observation to in1prove 
the flow of data from commercial vessels (although a system of 
inspection has been in force since the 1989/90 fishing season and 
a Standing Committee to manage its implementation has been 
constituted - C-CAMLR [1989]) and the settlement of disputes. 

Despite the above limitations, probably the most serious threat 
to the Convention's future integrity has been that both C-CAMLR 
and SC-CAMLR have had to commence their activities while 
still handicapped by limited knowledge of, data on and uncer
tainty concerning the strucrure and functioning of the Antarctic 
marine ecosystem (see Annex 5 of SC-CAMLR 1990 and Croxall 
et al 1992). Not only has this complicated the task of developing 
suitable multi-species models necessary for management pur
poses, it has had two other major consequences. 

First, in an effort to address the problem of already seriously 
depleted fmfish stocks which it inherited, the C-CAMLR has 
been forced, in the interests of operational expediency, to adopt a 
single- rather than a multi-species approach to managing fishing 
activities. Consequently, it is noteworthy that all but three of the 
43 Conservation Measures adopted to date (Anon 1989a, 1989b, 
C-CAMLR 1990, C-CAMLR 1991) have been directed at fish. 
Coupled with the uncertainty concerning Antarctic marine 
ecosystem structure as a whole, consensus-based decision making 
and perceived low levels (compared with available estimates of 
global stock size) of krill exploitation, C-CAMLR in its first 
nine years of its existence was unable to promulgate any interim 
conservation measure (precautionary or otherwise) for krill. In 
effect, the de facto management strategy of C-CAMLR for krill 
has been to allow the species to be harvested until such time that 
it can be categorically proven that harvesting levels are potentially 
harmful or excessive (Miller 1991). Consequently, there is a 
very real danger that a lack of pertinent infonnation in effect 
favours commercial fishing interests, thereby allowing nations 
with such interests to undertake what could later prove to be 
unacceptable and unregulated fishing of potentially vulnerable 
krill stocks. This danger appears to be particularly significant in 
areas where there may be geographical overlap between krill 
fisheries and relatively localised krill predator populations 
(Miller and Hampton 1989). To some extent both these concerns 
have proved unfounded with the recent agreement reached at the 
Tenth Meeting of C-CAMLR on a Conservation Measure 
(Measure 32/X) setting a precautionary catch limit for krill in 
Statistical Area 48 (C-CAMLR 1991). This provides for an 
overall catch limit (1.5 million tonnes) for the whole Area, the 
division of which is linked to historical catch levels in finer 
scale areas and an on-going process to gather information on 
possible overlap between the fishery and krill predators 
(C-CAMLR 1991) . 
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An equally serious concern is the limited prospects for funding 
and organising pertinent research under the Convention's 
auspices. As already discussed, this has limited SC-CAMLR's 
ability to address specific deficiencies in available knowledge to 
some extent. Nonetheless, considerable progress in addressing 
this particular problem has been made. 

Recent SC-CAMLR initiatives have formulated guidelines for a 
programme of monitoring and directed research aimed at 
improving understanding of interactions between krill and other 
species, particularly insofar as the fonner are susceptible to 
changes in the availability of the latter. Although structured 
around a net,\Ork of national research interests, this programme 
(the CCAMLR Ecosystem Monitoring Programme - CEMP) 
has commissioned studies to evaluate the sensitivity of various 
predator-based indices to changes in krill abundance and to 
consider effective methods to monitor such changes and the en
vironmental factors likely to affect them (SC-CAMLR 1985. 
1986, 1987, 1988, 1989, 1990). A comprehensive manual on standard 
methods for monitoring krill-predator parameters has also been 
recently published (Anon 1988). 

In addition to the CEMP, SC-CAMLR has jointly sponsored 
two reviews, on Antarctic fish (Kock et al 1985) and krill (Miller 
and Hampton 1989) respectively, a guide to potentially exploitable 
marine species in the Antarctic (Fischer and Hureau 1985) and a 
volume on the effects of Antarctic Ocean variability on marine 
living resources (Sahrhage 1988). Future plans include a joint 
sponsorship (with the International Whaling Commission) of a 
workshop to explore the role of the minke whale (Balaenoptera 
acutorosterata) in the Antarctic marine ecosystem (SC-CAMLR 
1987, 1988, 1989, 1990), although the exact nature of this particular 
workshop is currently under review. 

Perhaps the most encouraging development, however, has been 
the work on fish stock assessment undertaken by a specialist 
SC-CAMLR working group (WG-FSA). Although dependent on 
single-species stock assessment, the work of WG-FSA has 
provided a basis for the recent shift of SC-CAMLR's interest to 
krill. Relevant initiatives have included direct sponsorship of a 
study to improve simulations of krill abundance and distribution 
as related to indices (particularly fisheries-based) of availability 
(Butterworth 1989, Mangel 1989), and the establishment of a formal 
structure to consider infonnation on krill in a manner similar to 
that developed for fish (WG-Krill)(SC-CAMLR 1988). Coupled 
with growing acceptance of experimental management approaches 
to the krill fishery (Reid 1988) which entail the designation of 
specific "management areas" (cf Butterworth 1986 for definition) 
among other measures, there are likely to be considerable 
benefits forthcoming from the fonnalisation of SC-CAMLR 
procedures to deal with krill-related matters. 

In the final balance, it must be concluded that the next few 
years will demonstrate to what extent C-CAMLR and SC-CAMLR 
are able to capitalise on the Convention's unique approach to 
conservation. CCAMLR, however, remains the only available 
instrument specifically aimed at conserving and protecting Ant
arctic marine living resources. Given the perceived ecological 
consequences likely to arise from over-exploitation of resources 
such as krill, there is little doubt that every effort should be 
made to utilise and improve CCAMLR's important elements, 
specifically those aimed at balancing rational use and conservation 
of the Antarctic marine ecosystem as a whole. In these terms, 
the view bas been expressed that the development of an effective 
approach to defining criteria for the management of Antarctic 
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marine living resources should also detennine acceptable limits 
for any impact(s) of exploitation of one species (i e krill) on 
other elements in the ecosystem before exploitation levels are 
allowed to increase markedly (cf Angel 1987). In this context, a 
recently agreed Conservation Measure (Measure 31/X) has 
attempted to link commencement of new fisheries with the 
availability of information necessary to undertake assessments to 
estimate yield and possible ecological consequences 
(C-CAMLR-X 1991). 

As Croxall et al (1992) have stressed, recent developments 
(particularly the precautionary catch limit on krill in Area 48) 
vindicate the overall strategy which C-CAMLR has adopted to 
deal with the Convention's limitations highlighted above. As 
such, these developments mark the first steps on the road 
towards a consensus-based, management procedure which is 
aimed at protecting species dependent on exploited stocks 
without imposing undue constraints on fisheries development. 
Essential to this approach is the underlying philosophy which 
has come to be implicitly accepted by C-CAMLR in a recent 
important agreement that "reactive management" is largely 
inappropriate and that the Commission's strategy for the 
management of Antarctic marine living resources should be 
based on "feedback" management principles (see C-CAMLR 
1991). 

Convention on the Regulation of Antarctic Mineral 
Resource Activities (CRAMRA)(1988) 
In contrast to previous arrangements, action on the environmental 
management of possible mineral resources development has 
lagged (Holdgate 1983). Though aware of the complex legal 
issues likely to arise from mineral exploration or exploitation in 
the Antarctic (both considered too controversial for specific 
inclusion in the Treaty - Mitchell 1977), the ATCPs have 
demonstrated considerable concern for the likely consequences of 
such activity on the vulnerable Antarctic environment (both 
marine and terrestrial)(Bonner 1990). Repeated Recommendations 
(Vl-6 [1970], VIl-6 and 11 [1972), VIll-11 [1975], IX-1 [1977), X-1 
and 7 [1979), and XI-1 [1981]) have emphasized the responsibility 
that the ATCP's share in this regard. 

In the early 1970s, growing commercial interest in Antarctic 
mineral resources along with perceived implications of the 
emerging Law of the Sea prompted the ATCPs to invite SCAR 
to produce an environmental impact assessment of likely mineral 
resources activity (Rutford 1986). At the same tin1e, states and 
individuals were urged to refrain from prospecting for minerals 
pending a formal agreement on the regulation of such activities. 
These Recommendations culminated in a series of Special 
Consultative Meetings which finally produced the Convention on 
the Regulation of Antarctic Mineral Resource Activities (CRAMRA). 
This was opened for signature in Wellington on 25 November 
1988, but has subsequently been abandoned (see below). 

CRAMRA was an outline agreement only, since it is not yet 
known if, when and to what extent interest in mineral resource 
activities may develop (Joyner 1989, Scully and Kimball 1989). 
While adhering to the provisions of Treaty Article JV on national 
sovereignty (CRAM RA Article 9), it set out a framework within 
which mineral activities in Antarctica were to be regulated for 
many years to come. Not only was CRAMRA designed to prevent 
an unregulated scramble for mineral resources, unlike other 
Treaty instruments it prohibited such activities until they are formally 
reviewed and approved (Articles 2 to 4). It also extended the 
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Treaty Area to include all ice-shelves, as well as the sea-bed and 
subsoil of adjacent offshore areas seaward to the continental 
shelf-break (Article 5). The sea-bed and subsoil beyond the shelf 
were not included, however. 

Within these general precepts, protection of the environment 
was rigorously provided for. As far as marine bving resources 
were concerned, this meant that mineral exploration or exploitation 
ln the waters of the continental shelf zone could not be under
taken without the specific authorisation of a formally constituted 
Regulatory Committee (Articles 29 and 43) under the stewardship 
of the Commission responsible for implementing CRAMRA 
(Articles 18 and 21). Such authorisation was subject to informed 
judgements on possible environmental effects of mineral 
resources orientated activity and an ability to monitor key 
environmental parameters and ecosystem components (Article 4). 
Further provisions allowed for on-site inspection (Articles 11 and 
12), the implementation of resource conservation practices (Articles 
4, 13 and 15), and debneation of strict bability and responsibility 
for environmental damage (Article 8). 

Underlying CRAMRA was the common perception that for as 
long as the question of mineral resources activity remains 
unresolved, it presents a potential threat to the Antarctic Treaty. 
Thus, although a unifying purpose of CRAMRA was undoubtedly 
to preserve the Treaty and ATS, there was a further commonly 
held objective which was to protect the fragile Antarctic environ
ment from the potentially serious and adverse consequences of 
exploiting minerals in the absence of specific regulatory measures 
(Scully and l(jmball 1989). 

Protocol to the Antarctic Treaty on Environmental Protec
tion (1991) 
In early 1989, certain ATCPs challenged the consensus under
lying acceptance of CRAMRA and questioned the Convention's 
raison d'etre along with its ability to provide adequate environ
mental protection. Led by Australia and France, this initiative 
was based on the view that CRAMRA gave credence to the 
possibility (no matter how remote) that mineral exploitation in 
Antarctica is inevitable in due course. These two nations in 
particular believed that such exploitation should be banned 
outright (i e that CRAMRA was inadequate in this regard) 
and that this restriction should form part of an all embracing 
regime to afford protection to Antarctica's environment in toto. 
The matter was obviously of concern to the ATCPs and conse
quently the XVth Consultative Pllrty Meeting in Pllris during 
October 1989 passed a Recommendation addressing the question 
of comprehensive measures for the protection of the Antarctic 
environment and dependent and associated ecosystems (Recom
mendation XV-I). The Consultative Pllrties also agreed to hold a 
Special Meeting (the Xlth Antarctic Treaty Special Consultative 
Meeting) in Chile during November-December 1990 to address 
the matter of comprehensive environmental protection in the 
Antarctic. 

Despite the obviously divergent views of the ATCPs on the 
mining issue, it was generally accepted by the Special Meeting 
that CRAMRA contained several valuable concepts which could 
be used in the formulation of a comprehensive set of environ
mental protection measures. These concepts were in tum incor
porated into the final product of the Meeting (the Interim Report 
of the Xlth Antarctic Treaty Consultative Meeting) which 
referred to the various documents and supplementary annexes 
that had been developed. Together, the majority of ATCPs 
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envisaged that these documents should form the basis for an en
vironmental protection Protocol to the Treaty. This would require 
that, amongst other things, human activities in the Antarctic are 
planned and conducted in su.ch a manner as to minimise adverse 
effects on the environment and its specific components. Further 
requirements necessitate that activities should be planned on the 
basis of adequate information on which informed judgements 
concerning possible impacts and on which prior assessments of 
these impacts can be made (cf Bonner 1991). Monitoring was 
identified as a means to assess the impacts of on-going activities. 

There was a large degree of agreement between the ATCPs as 
a consequence of the above Special Meeting and it was hoped 
that would provide a valuable basis for future work when the 
Meeting was re-convened in Madrid during April 1991 . As Bonner 
(1991) has indicated, the development of additional annexes to 
address subjects such as protected areas, tourism, etc, would 
contribute to the production of an instrument that achieves the 
aim of comprehensively protecting the Antarctic environment 
while. at the same time, satisfying a variety of concerns regarding 
specific scientific matters. 

In fact, the Xlth Special Consultative Meeting continued in 
Spain during April, June and October 1991 when the so-called 
Madrid Protocol to the Antarctic Treaty on Environmental Pro
tection was finally signed. The Protocol designates Antarctica as 
a natural reserve devoted to peace and science. Its objective is 
the comprehensive protection of the Antarctic environment and 
dependent/associated ecosystems. 

The Protocol also specifies a set of principles governing the 
conduct of all activities undertaken within the Treaty Area as 
well as a mechanism to ensure that these principles are applied. 
It establishes a Committee for Environmental Protection (CEP) 
and specifies that the Chairman of SC-CAMLR will be invited 
to participate in the work of this Committee as an observer. 
Most importantly, however, it prohibits all mineral resource 
activities other than for scientific research. Unlike CRAMRA 
which specified that only mineral activities should be subject 
to prior environmental impact assessment, the Protocol requires 
that all other activities should also be subject to such assess
ment in accordance with a set of stated environmental principles. 

The various annexes to the Protocol are in direct keeping with 
its spirit and deal with Environmental Impact Assessment, Con
servation of Antarctic Fauna and Flora, Waste Disposal and 
Waste Management and Prevention of Marine Pollution. Finally, 
the Protocol itself establishes provisions for compliance, inspec
tion, response action and dispute settlement. The latter includes 
elaboration of rules and procedures relating to liability for en
vironmental damage. Further annexes are expected to deal with 
particular aspects of environmental protection and the preparation 
of one such annex establishing a protected area system was com
pleted at the XVIth Antarctic Treaty Consultative Meeting in 
Bonn during October 1991. This particular annex provides for 
consultation with C-CAMLR, including prior agreement by 
C-CAMLR to the designation of any marine area as an Antarctic 
Specially Protected Area or Antarctic Specially Managed Area. 

There is little doubt that the Madrid Protocol goes considerably 
farther than CRAMRA in its attempts to provide an environmen
tal protection regime for the Antarctic as a whole. There are, 
however, still likely to be practical problems in its implementa
tion especially since the Protocol's bounds of responsibility in re
lation to existing Antarctic Treaty Instruments (e g CCAMLR) 
have not yet been clearly delineated. Furthennore, the Protocol's 
complex legal character renders it unlikely that it will be ratified 
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TABLE 3 

International agreements applicable to the Antarctic marine environment 

Partial Nuclear Test Ban Treaty (1963) 

Seabed Arms Control Treaty (1971) 

Bacteriological (Biological) and Toxic Weapons Treaty (1972) 

Convention on the Prevention of Marine R>llution by Dumping of Wastes and Other Matters (1972) 

International Convention for the Prevention of R>llution from Ships (MARPOLX1973) 

Protocol of Regulation for the Prevention of R>llution by Garbage from Ships (Annex V of MARPOLX1978) 

United Nations Convention on the Law of the Sea (UNCLOSX1982) 

Vienna Convention for the Protection of the Ozone Layer (1985) 

Montreal Protocol for Substances that Deplete the Ozone Layer (1987) 

by the necessary number of ATCP's until such time that the 
necessary domestic legislation has been tabled in each country 
concerned (see below). 

Other Arrangements 
Various other international agreements of some relevance to the 
protection and preservation of Antarctic marine areas are listed 
in Tobie 3. Many of these are applicable within the Antarctic to 
some extent. 

CONSERVATION OF ANTARCTIC MARINE 
LIVING RESOURCES - A SOUTH AFRICAN 
PERSPECTIVE 

In the broadest context, there is a considerable body of opinion 
to support the view, that under international law, the Treaty
based framework of environmental protection regulations binds 
even non-Treaty parties to refrain from inflicting wanton ecological 
or environmental damage in Antarctica (Boczek 1983). This is 
only a very broad injunction which requires considerable 
development and, consequently, the various Conventions, Measures, 
Protocols and Recommendations detailed above comprise the 
only really effective legal instruments currently available and 
which are aimed at providing some protection to the Antarctic 
marine ecosystem. Recent initiatives, particularly by the "non
aligned nations", have, however, challenged the legitimacy of the 
ATS as a whole and more specifically South Africa's place in it 
(Parsons 1987). 
There is little doubt that South Africa's continued participation 

in the ATS is principally based on the nation's status as one of 
the original Consultative Parties. As with many other southern 
hemisphere Antarctic Treaty nations (cf P-arsons 1987), the 
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principle elements of this association include: 
• continued pa11icipation in the international control and 

administration of Antarctica; 
• strategic considerations arising from geographic proximity to 

the region: and 
• participation in both past (i e whales) and possible future (e g 

krill fishing or mineral exploration) economic activities. This 
is aimed at minimising possible foreclosure on future eco
nomic options and at ensuring the preservation of economic 
benefits Likely to arise from providing a geographically 
convenient base with the necessary infrastructure from which 
to mount activities in the Antarctic. 

Being in close geographic proximity, South Africa obviously 
has a considerable stake in the limitation of any detrimental 
effects on the Antarctic environment as a whole. In particular, 
gross and potentially hannful perturbations (e g upper at
mospheric owne depletion or sea-level rise as a result of melting 
of the polar ice-cap) are most likely to exe11 significant effects 
on the South African environment directly. It is noteworthy in 
this regard that an improved capability to monitor meteorological 
conditions in Antarctica was considered to be the primary 
motivation for siting a South African base in Antarctica as far 
back as 1948 and as crucial to the nation's weather prediction 
capabilities (cf Bush 1988). 

Finally, as far as overall management and conservation of Ant
arctic marine living resources are concerned, it is apparent that 
certain essential information is still lacking. Not only do basic 
scientific data (e g on krill population dynamics) need to be 
improved, both the direct (e g caused by harvesting) and indirect 
(e g resulting from pollution) effects of human activities require 
further monitoring in order to facilitate the formulation of 
appropriate scientific advice on conservation issues. This applies 
equally well to the Prince Edward Islands (over which South 
Africa exerts undisputed sovereignty - Bush [1988]) as to the 
Antarctic, since the two regions are inextricably linked ecologically. 
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At national level, therefore, there appears to be a strong case for 
extending recent initiatives aimed at improving current legislation 
on marine affairs (i e the Sea Fishery Act - Act 12 of 1988) 
and environmental matters (i e the Environment Conservation 
Act - Act 73 of 1989) to incorporate both the Prince Edward 
Islands and Antarctica (insofar as specific national interests are 
concerned). The effective conservation of Antarctic marine 
living resources constitutes a critical element in, and focus of, 
such initiatives given the potential ecological, economic and po
litical value of such resources. In view of the holistic 
approach espoused by the Madrid Protocol in particular, the ex
pansion of such provisions to afford protection to the Antarctic 
environment as a whole would obviously constitute a logical and 
necessary extension to any future national legislation on 
Antarctica. 
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FOOTNOfES 

FOarNarE I 
In this paper the ·~ntarctic marine ecosystem" is considered to 
consist of the many ecological systems, subsystems and food 
webs characteristic of the waters surrounding the Antarctic 
continent. 

FOOTNafE 2 
The other 11 original signatories (Consultative P-arties) were Ar
gentina, Australia, Belgium, Chile, France, Japan, New Zealand, 
Norway, the USSR, the United Kingdom and the USA. 

F00fN0fE 3 
Of the 12 original Consultative P-arties, Argentina, Australia, 
Chile, France, New Zealand, Norway and the United Kingdom 
have made territorial claims in the Antarctic Treaty area. Both 
the USA and the USSR appear to reserve the right to assert a 
basis of claim to parts of the Continent (Bush 1982). According 
to Bush (1988), South Africa initially showed an inclination to 
regard most, if not all, Antarctica as terra nullius, although it 
seems to have modified this position when it appeared to recog
nise the Norwegian claim in 1959 when the Union took over 
Norway Station "situated in the Norwegian Dependency of 
Queen Maud Land." 

FoarNarE 4 
It must be emphasised however that the term "rational use" is 
subject to different interpretations, particularly in view of 
whether an ecological or economic perspective is assumed in the 
context of managing an exploited resource(s). For this reason a 
specialist C-CAMLR working group has recently developed a 
working definition for the term (C-CAMLR 1988). Inter alia, 
"rational use" is therefore considered to involve the following 
elements: 
(i) that harvesting of resources is on a sustainable basis; 
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(ii) that harvesting on a sustainable basis means that harvesting 
activities are conducted so as to ensure that the highest 
possible long-term yield can be taken from the resource, 
subject to the general principles of conservation espoused 
in Article II of the Convention (i e maintenance of ecological 
relationships, maintenance of populations at levels close to 
those ensuring the greatest net annual increment, restora
tion of depleted populations and minimisation of the risk 
of irreversible change in the marine ecosystem), and 

(iii) that the cost-effectiveness of harvesting activities and their 
management is given due weight. 
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