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1. Introduction 

 
The preamble of the United Nations Convention on the Law of the Sea1 (LOSC) declares 
the intention of its drafters to establish a legal order for the seas and oceans to promote 
‘the study, protection and preservation of the marine environment.’ This 
pronouncement connotes a seamless order and harmony between the aims of science 
and marine environmental protection. However, beneath this façade lies a more 
complex and ambivalent relationship, punctuated occasionally by conflict surrounding 
the development and implementation of the parallel legal regimes relating to marine 
scientific research (MSR) and protection of the marine environment found in Part XIII 
and Part XII of the LOSC respectively. This chapter aims to examine the progressive 
development of the legal regime for MSR with a view to understanding its legal and 
practical implications for progress on the protection and preservation of the marine 
environment.  
 It is apt to point out from the start that science and international law have always 
been in dynamic tension with each other: science ‘buffets’ international law, whilst ‘at 
the same time, international law is in turn exerting a continuing and deep influence on 
the advancement of science itself.’2 On the one hand, law must somehow try to keep up 
with scientific and technological progress as it marches into unchartered terrain beyond 
the boundary of existing scientific regulatory and institutional frameworks.3 On the 
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other hand, societal values and culture, embodied in science legal, policy and 
institutional frameworks, also exert a strong influence over the scientific system and the 
work of individual scientists.4 Where sites of friction and conflict co-exist, there is 
potential for evolution and progress on shared objectives.  
 Tracing this potential through the historical development of the law of the sea, 
until the mid-twentieth century scientists were basically free to move throughout the 
oceans without constraint.5 In the 1950s and 1960s, rapid post-war innovations led to 
the development of new oceanographic instruments, equipment and data collection 
methods, opening up greater opportunities for investigating the oceans. Ironically, 
growth in research also gave rise to restrictions on the mobility and access of scientists 
to make ‘observations when and where they wished.’6 In particular, states drew the link 
between obtaining improved knowledge of the oceans and their growing interests in 
exploiting offshore natural resources and technological advances that might be relevant 
to naval security.7 On one hand, this recognition led to the promotion of MSR, further 
fuelling new discoveries. On the other, it was the main impetus for the regulation of 
MSR under international law.  
 The most important legal development relating to the conduct of marine 
scientific research (MSR) was the adoption of the LOSC. The extension of coastal state 
sovereign rights and jurisdiction over extended or new maritime zones limited the 
access of scientists to the marine environment. However, these were not the only 
interests that contributed to increasing and more complex regulation of MSR. Concerns 
about the consequences of rapid scientific and technical progress led to the recognition 
of the need to address ‘mankind’s collective responsibility for preserving the marine 
environment and minimizing ocean pollution.’ 8  Re-examination the freedom of 
scientific research and its legal limits culminated in the adoption of Part XIII of the 
LOSC which now provides the legal framework for the conduct of MSR. 
 Much has changed since the adoption of the LOSC nearly 30 years ago. In the 
past, MSR primarily involved short-term research expeditions conducted at sea, taking 
measurements from research vessels and using fixed installations and platforms. Today, 
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technological innovations have transformed marine environmental research, opening 
up many more possibilities to explore and better understand the oceans, including 
observation from space, expeditions traversing the globe from pole-to-pole or journeys 
in submersibles to the deep sea, all occurring over sustained periods of months to years.9 
However, scientists now face new constraints on access arising from legal and 
geopolitical changes. In addition, the potential for conflicts has increased due to 
intensified and expanding uses of the oceans, such as renewable energy production, 
bioprospecting and marine geoengineering. While advances in science and technology 
have certainly contributed to increased human activities that impact the oceans, human 
pressures have pushed the global ocean into a state of rapid decline caused by, inter alia, 
habitat destruction, biodiversity loss, overfishing, pollution, climate change and ocean 
acidification.10 In response, science’s relationship with society is also changing. While it 
is recognised that ‘[s]cientific and technical advances bring unquestioned benefits, … 
they also generate new uncertainties and failures, with the result that doubt continually 
undermines knowledge, and unforeseen consequences confound faith in progress.’11 
This growing ambivalence and fundamental questioning of the narrative of scientific 
progress has contributed to a trend in contemporary democracies regarding calls for 
responsible governance of science and innovation.12 Concerns relate not only to the 
direct physical environmental impacts of experimental and observational activities,13 but 
also to  the need to ensure that science serves the public good and that knowledge stays 
within the public domain so that everyone can benefit.14 
 Under pressure from these different forces, issues of MSR and marine 
environmental protection are increasingly intertwined and complex, further influencing 
the evolving interpretation and implementation of the relevant provisions in the LOSC. 
This chapter focuses on several issues in which these two regimes interact with each 
other and with other parts of the Convention. The chapter begins with an examination 
of the legal relationship between Part XII on the protection and preservation of the 
marine environment and Part XIII on MSR. It then turns to an overview of the 
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provisions of Part XIII and current legal developments as they relate to the protection of 
the marine environment. In particular, this section examines general principles, the 
implications of the zonal approach for the regulation of MSR under the LOSC, and the 
provisions on scientific research equipment and installations. Finally, the analysis turns 
to the issue of legal responsibility for environmental damage from the conduct of MSR 
and the settlement of disputes. Needless to say, an exhaustive analysis of all of the issues 
related to the legal relationship between MSR and the protection of the marine 
environment is beyond the scope of this chapter. Thus, what is presented here is a 
survey of topical issues intended to stimulate further research and reflection upon the 
ever-changing legal relationship between ocean science and the safeguarding of the 
marine environment for present and future generations. 
 
 
2. The Relationship Between Part XII on the Protection of the Marine Environment 
over Part XIII on MSR 
 
While not necessarily the case, the conduct of MSR may have adverse effects on the 
marine environment.15 In addition, the knowledge gained from MSR activities may be 
used to promote natural resource exploration and exploitation or may give rise to new 
technologies or uses that have possible adverse impacts on the marine environment.16 
This latter observation may have relevance to calls for responsible governance of the 
modern ‘techno-sciences’ in which there is a blurring of the distinction between science 
and its potential uses in society.17  This gives rise to the question of the relationship 
between Parts XII and XIII of the LOSC.    
 Part XII is specifically dedicated to the protection and preservation of the marine 
environment, though provisions on environmental protection are also set out in other 
parts in the LOSC and other marine environmental agreements.18 A basic reading of the 
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LOSC might lead to the assumption that there is a ‘hierarchical order’ between Parts XII 
and XIII.19 In particular, according to Article 240(d), MSR ‘shall be conducted in 
compliance with all relevant regulations adopted in conformity with this Convention for 
the protection and preservation of the marine environment.’20 However, contextual 
interpretation reveals not the ‘primacy’ of Part XII, but rather that the two Parts must be 
read in a mutually supportive manner.21  
 The backbone of Part XII is the fundamental duty of states to protect and 
preserve the marine environment,22 yet the focus of this part is on the prevention, 
reduction and control of marine pollution. Article 194(1) requires that states take ‘all 
measures consistent with [the] Convention that are necessary to prevent, reduce and 
control pollution of the marine environment from any source, using for this purpose the 
best practicable means at their disposal and in accordance with their capabilities.’ 
Marine pollution is defined as the introduction by man, directly or indirectly, of 
substances or energy into the marine environment which results or is likely to result in 
harm to the marine environment.23 Clearly, this definition may cover some MSR 
methods; for example, those involving the use of harmful chemical or radioactive 
tracers, or the use of equipment or autonomous or manned vehicles that introduce light 
or sound into the marine environment.24 However, as a due diligence obligation, Article 
194(1) may be read as requiring the conduct of on-going scientific research.25 As 
confirmed by the Seabed Disputes Chamber of the International Tribunal for the Law of 
the Sea (ITLOS) in its Advisory Opinion on the Responsibilities and Obligations of States 
Sponsoring Persons and Entities with Respect to Activities in the Area, the content of this 
obligation of due diligence may ‘may change over time as measures considered 
sufficiently diligent at a certain moment may become not diligent enough in light, for 
instance, of new scientific or technological knowledge.’26  
 The corresponding backbone of Part XIII is Article 238, which provides that all 
states and competent international organisations have the right to conduct MSR. 
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However, this right is ‘subject to the rights and duties of other States as provided for in 
this Convention.’27 Hence, the right is qualified by the provisions of Part XII for the 
protection and preservation of the marine environment. Article 194(4) stipulates that in 
taking measures to address marine pollution, ‘shall refrain from unjustifiable 
interference with activities carried out by other States in the exercise of their rights and 
in pursuance of their duties in conformity with this Convention’ (emphasis added). 
Thus, a state can justify certain restrictive measures aimed at preventing pollution of the 
marine environment, even if their actions have the effect of limiting the conduct of 
MSR, but only where a reasonable case can be made for taking such measures.  
 Moreover, even within Part XII are several obligations relating to the promotion, 
facilitation and international cooperation in scientific and technical matters, the 
purpose of which are to improve the availability and quality of information about the 
state of the marine environment and potentially harmful activities. Article 200 requires 
that states promote and cooperate in scientific research and exchange information 
relating to marine pollution for the purpose of assessing its nature and extent, as well as 
pathways, risks and remedies. Article 201 obligates states to cooperate in the 
establishment of appropriate scientific criteria for the formulation and elaboration of 
rules, standards and recommended practices and procedures to address marine 
pollution. This requirement is reflected in other provisions of the LOSC, for example, 
that conservation and management measures relating to marine living resources and the 
protection of ice-covered areas should be based on the ‘best scientific evidence 
available’28 or that monitoring risks or effects of pollution should be carried out using 
‘recognised scientific methods.’29 Arguably, even if not expressly required, scientific 
expertise and information are nonetheless necessary to ensure that the provisions of 
Part XII are effectively implemented.30  

The precautionary approach tempers the requirement for a high level of 
scientific evidence where there is scientific uncertainty. However, the precautionary 
approach, confirmed by the Seabed Disputes Chamber to be ‘an integral part of the due 
diligence obligation,’ 31  is generally accepted as not rendering scientific data 
unnecessary.32 Rather, precautionary measures are subject to review in light of new 
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scientific information.33 This implies that marine scientific research must be carried out 
even after precautionary measures are adopted in order ‘to elicit or generate the 
necessary scientific data’ to support the regulatory process.34 
 In short, MSR is an information gathering activity that is necessary for effective 
environmental regulation. The provisions of Part XII for the protection and 
preservation of the marine environment should be read as mutually supportive of Part 
XIII, rather than hierarchical manner, such that MSR may be regulated for 
environmental protection purposes as long as that regulation is in accordance with an 
(implicit) mitigating principle of ‘not-unreasonable interference with scientific 
research.’35 
 
3. Legal regime for MSR in Part XIII 
 
Turning to the specific legal regime for MSR, the main body of principles and rules is 
laid down in Part XIII of the LOSC, although given the crosscutting nature of the topic, 
scientific research is also dealt with in other parts of the Convention.36 This section 
examines the interpretation and application of Part XIII in light of a main objective of 
the LOSC to protect and preserve the marine environment.  
 
3.1 Promotion, facilitation and international cooperation in MSR 
 
While MSR may be carried out for a variety of purposes, there is a critical and growing 
need for better information about the profound influence human activities are having as 
the predominant driver of change in the global ocean system. Research provides the 
essential knowledge base for promoting understanding of the marine environment and 
its proper environmental management through the identification of environmental 
risks, environmental assessment and monitoring, and the establishment of rules, 
standards, recommended practices and procedures to achieve environmental goals.  
 Fundamental terms in science’s ‘social contract’ with society are said to be the 
generation of reliable knowledge by scientists in exchange for relative autonomy, 
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research funding, and other support necessary to carry out their work.37 Though subject 
to limitations, these conditions are reflected in various provisions in the LOSC dealing 
with the promotion, facilitation and international co-operation in scientific research 
generally.38  Moreover, as noted above, science is specifically pressed into service to 
provide the necessary input for the conservation and the proper management of marine 
ecosystems and resources in Part XII.  
 Part XIII begins by establishing the qualified right in Article 238 of all states and 
competent international organisations to conduct MSR.39  This is followed by the 
recognition of the duty of states and competent international organisations to promote 
and facilitate the development and conduct of MSR.40 Stemming from this general duty 
to promote MSR is the specific obligation in Article 243 that states and international 
organisations co-operate, first, by concluding international agreements to create 
favourable conditions for the conduct of MSR, and, second, by integrating the efforts of 
scientists studying ocean phenomena and processes.41  The specific content of obligation 
to create ‘favourable conditions’ is open to interpretation, though the legislative history 
of this provision indicates that it may include the ‘removal of obstacles’ to MSR.42  To 
that end, the LOSC espouses the rule of law as the mode for creating favourable research 
conditions.43 Article 255 stipulates that states shall ‘adopt reasonable rules, regulations 
and procedures to promote and facilitate MSR’ (emphasis added) in all areas where they 
do not have absolute sovereignty.44 This article also calls upon coastal states to support 
the logistics of doing research by providing research vessels access to their harbours and 
to provide assistance where required.45 
 The duty to promote and facilitate marine research is complemented by several 
provisions on international cooperation. In general, states and international 
organisations are to promote international cooperation in MSR for peaceful purposes in 
accordance with the respect for sovereignty and jurisdiction and on the basis of mutual 
benefit.46 While the concept of mutual benefit is reflected in other regimes, including the 
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Antarctic and Outer Space treaties and international human rights instruments,47 its 
application in the context of scientific research has not yet been studied thoroughly. 
Nevertheless, although the specifics of the concept are context-dependent, it is derived 
from the idea of the ‘universality’ of science in securing the interests of all people in 
sharing in scientific advancement and its benefits48 and ‘in bringing about genuine 
equality.’49 As it has evolved in the modern law of the sea, the principle of mutual benefit 
has shifted in emphasis ‘from an essentially “negative” one whereby for instance, certain 
acts deemed harmful to mankind are prohibited, to one which is prescriptive, ie, one 
which would oblige states to act in a certain way for the benefit of all.’50 
 In fact, both of these applications find expression in the provisions of Part XIII. 
An obvious implementation of the mutual benefit principle relates to provisions that 
ensure widespread access to the ‘products’ of research, namely, by requiring the sharing 
of information, facilitating the flow and transfer of scientific data, and through the 
publication and dissemination research results. 51  The drafting history of these 
provisions suggests that equitable considerations relating to the need to accommodate 
the special needs and interests of developing countries also lie at the heart of this 
concept.52 Against this background, ‘mutual benefit’ encapsulates the provisions in the 
LOSC on the transfer of knowledge, strengthening research capabilities, education and 
training of technical and scientific personnel, and the development and transfer of 
marine technology.53 The effective implementation of these provisions, which recognise 
the differentiated needs of developing states in MSR, inter alia, helps to strengthen their 
position in the elaboration, application and interpretation of their obligations to protect 
and preserve the marine environment.54  
 
3.2 General principles 
 

                                            
47 See Antarctic Treaty (1959) 402 UNTS 71, Preamble, Treaty on Principles Governing the Activities of 
States in the Exploration and Use of Outer Space, Including the Moon and other Celestial Bodies (1967) 
6 ILM 386 (Outer Space Treaty), Preamble and Article 1; Universal Declaration of Human Rights (1948) 
UNGA Res. 217 A(III) (UDHR), Art. 27(1); International Covenant on Economic, Social and Cultural 
Rights (1966) 999 UNTS 171 (ICCPR), Art. 15(1) and (3). See also Report of the Special Rapporteur in 
the field of cultural rights, Farida Shaheed: The right to enjoy the benefits of scientific progress and its 
applications, A/HRC/20/26 (14 May 2012). 
48 Graham, above n 35, 42. 
49 Li Shishi, ‘Bilateral investment promotion and protection agreements: practice of the People’s Republic 
of China’ in Paul de Waart, Paul Peters and Erik Denters (eds), International Law and Development 
(Martinus Nijhoff 1988) 166.  
50 Graham, above n 35, 44. 
51 LOSC, Arts 242(2) and 244(1)-(2). 
52 Virginia Commentary, above n 38, 468, para 242.2.  
53 LOSC, Art 244(2) and Part XIV. 
54 See generally Philippe Sands and Jacqueline Peel, Principles of International Environmental Law (3rd 
Edn, Cambridge University Press 2012) 233-236. 



Part XIII also lays down general principles for the conduct of MSR, including the 
requirements that research be conducted for peaceful purposes, with appropriate 
scientific methods and means, and that it not unjustifiably interfere with other 
legitimate uses of the oceans.55 These provisions apply regardless of where the marine 
research is taking place, including on the high seas where the freedom of scientific 
research is explicitly recognised.56  
 As discussed above, the general principle in Article 240(d) is key to 
understanding the legal relationship between the regimes for MSR and the protection of 
the marine environment in the LOSC. 57  It stipulates that MSR be conducted in 
compliance with all relevant regulations for the protection and preservation of the 
marine environment. Although in general the environmental threat posed by MSR is 
estimated to be low relative to other ocean uses,58 it is widely documented that some 
marine research activities may contribute to environmental damage.59 Research-specific 
impacts may be physical, acoustical, and chemical and may be deliberate or accidental in 
nature.60 The language of Article 240(d) indicates that the scope of this principle is not 
limited to the provisions of Part XII. Rather, MSR is to be carried out in accordance 
with all environmental protection regulations adopted in conformity with the LOSC, 
including those incorporated in relevant regulations adopted pursuant to other regional 
and international treaties and in national law. 
 However, expanding the sphere of marine environmental regulations at all levels 
increases the potential for conflicts with MSR activities. In addition, implementation of 
obligations to protect and preserve the marine environment may stifle the conduct of 
MSR by limiting access and creating overly onerous administrative requirements.61 This 
issue is compounded by the fact that some MSR is directly related to the formulation 
and implementation of environmental policy and law. In short, restrictions on MSR 
may give rise to ‘secondary’ or substitute risks by undermining the generating source of 
the information needed for rational management.62 In view of the requirements in the 
LOSC to cooperate in MSR and to take scientific criteria into account in devising 
environmental regulations, the application of Article 240(d) and the exercise of 
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jurisdiction to impose restrictions on MSR should be necessary and reasonable in light 
of the circumstances.63 
 A companion principle enunciated in Article 240(b) requires MSR to be 
conducted ‘using appropriate scientific methods and means compatible with this 
Convention.’ The term ‘appropriate’ is undefined in the Convention, but on its ordinary 
meaning can be interpreted as referring to those methods and means that are ‘suitable 
or proper in the circumstances’.64 Soons observes that this provision was probably 
included to restrict those methods and means that are ‘unnecessarily and unreasonably 
damaging to the marine environment or to other uses of the sea.’65 Support for this 
interpretation can be found within the context of the Convention as a whole, in 
particular, taking into account the principle that MSR be carried out in compliance with 
all relevant environmental regulations, 66  and the requirements that states prevent 
marine pollution from the release of toxic, harmful or noxious substances,67 installations 
and devices operating in the marine environment,68 and from the use of technologies 
under their jurisdiction or control.69   
 In practice, the use of inappropriate methods and means is unlikely to be a major 
issue given the high costs and advance planning necessary to carry out marine research 
expeditions to collect reliable and reproducible scientific data for the peer review 
publication process.70 However, an ocean fertilization experiment conducted in 2012 by 
the Haida Salmon Restoration Corporation (HSRC) just outside the 200 nautical mile 
limit off the western Canadian coast underscores the contemporary importance of this, 
albeit, very general principle.71 With a cost estimated to be on the order of US $2.5 
million, the HSRC research project deposited 100 tonnes of iron sulphate into ocean72 
— exceeding the amount used in any of the previous 13 tests by approximately 
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fivefold.73 The HSRC’s declared objective was to induce a large plankton bloom to 
investigate the possibility of using ocean fertilization to enhance local salmon stocks.74 
The project sparked a global controversy and widespread doubts were expressed from 
within the scientific community about the scientific rigor of the experimental design 
and execution of the research,75 including from internationally recognized scientists 
within the field who questioned whether the perturbation experiment was carried out in 
the ‘best way’ given that studying ocean fertilization is ‘quite sophisticated science and it 
would have been good if scientists had carried it out.’76 Although a key proponent of the 
project asserted that the work yielded a ‘greater density and depth of scientific data than 
ever before,’77 concerns were also raised about the quality of the scientific information 
gained from this field test and whether results would be made publically available in a 
timely manner. The HSRC’s website includes information about their data-sharing 
policy and information on publications related to the project to date.78 In this regard, the 
scientific community has an important role to play in scrutinising the merits and 
scientific quality of the HSRC ocean fertilization project, including through the peer 
review process.79 
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 Apart from the general principles laid down in Article 240, however, the LOSC is 
silent on the rules for the conduct of environmentally responsible MSR. Indeed, though 
guidance on the ethical conduct of research on humans and animals is established and 
longstanding, environmental standards and guidelines for field research is a relatively 
novel concept that has only recently received attention.80 This is an area where the 
conventional regime on MSR is ripe for progressive development.81 An array of legally 
binding and non-binding instruments have been introduced over the past decade which 
address the environmentally responsible conduct of MSR and give shape to the general 
principles in Article 240 of the LOSC.82 The most comprehensive and detailed of these is 
the OSPAR ‘Code of Conduct for Responsible Marine Research in the Deep Seas and 
High Seas of the OSPAR Maritime Area’ which sets out good practices and standards 
for the conduct of MSR.83 Furthermore, in the case of the HSRC project, discussed 
above, specific guidance was in fact already in place for ocean fertilization research 
under a series of joint legally non-binding resolutions84 adopted by the Parties to the 
1972 London Convention85 and its 1996 London Protocol86 (LC/LP). In particular, a 
2010 resolution established an assessment framework for determining whether a 
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proposed ocean fertilization project has ‘proper scientific attributes’ and made all 
proposals subject to a full environmental risk assessment.87 Though not yet in force, the 
substance of these resolutions has been incorporated into the 2013 amendment to the 
London Protocol on marine geoengineering, transforming them into legally binding 
international law.88 
 
3.3 Maritime zone-specific provisions 
 
Following the general structure of the LOSC, Part XIII adopts a zonal approach to the 
regulation of MSR such that the rights of the coastal state diminish vis-à-vis researching 
states moving farther seaward from the baseline. Therefore, in principle, the freedom to 
conduct scientific research is strongest on the high seas.  
      Nearest to the baseline, coastal states, by virtue of their sovereignty, have the 
exclusive right to regulate, authorise and conduct MSR in their territorial sea.89 In this 
zone, MSR may only be conducted with the express consent and subject to the 
conditions established by the coastal state, including any restrictive measures imposed 
for protection of the marine environment. The carrying out of research is furthermore 
considered prejudicial to the right of innocent passage within the territorial sea.90 
 A major innovation in the development of the LOSC was the establishment of 
the 200 nautical mile exclusive economic zone (EEZ) in which coastal states enjoy 
sovereign rights over living and non-living natural resources and jurisdiction over 
installations and structures, MSR, and the protection and preservation of the marine 
environment.91 The logic underlying the creation of this maritime zone was further 
transposed into the provisions dealing with the conduct of MSR in the EEZ and on the 
continental shelf. Part XIII contains an elaborate consent regime that aims to balance 
rights and obligations between coastal and researching states.92 The coastal state has the 
right to regulate, authorize, and conduct MSR in its EEZ and on its continental shelf,93 
and its consent is required for other states or competent international organizations to 
conduct research in these areas.94   
 However, the coastal state’s right to authorize research is not absolute. In 
‘normal circumstances,’ it is obliged to consent to projects that are ‘exclusively for 
peaceful purposes’ and aim to ‘increase scientific knowledge of the marine environment 
for the benefit of all mankind.’95 As an exception to the general presumption in favour of 
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authorization, the coastal state enjoys a discretionary power to refuse its consent to 
research projects that touch on certain recognized state interests enumerated in Article 
246(5). Subparagraph 5(b) provides ‘the most explicit legal basis’ for a refusal of consent 
to MSR having potential environmental impacts where the project involves drilling into 
the continental shelf, the use of explosives or the introduction of harmful substances 
into the marine environment.96 Although this exception captures several potentially 
dangerous activities, the wording does not capture all environmental risks potentially 
associated with the conduct of MSR, such as sound and light emissions.97 Beyond the 
four exceptions set out in Article 246(5), the DOALOS Revised Guide on the MSR 
regime refers to other ‘exceptional situations’ in which the coastal state may refuse its 
consent to a research project in its EEZ or on it continental shelf.98 These situations 
relate to circumstances in which it is clear, based on the information required by Article 
248, that a research project is not carried out in accordance with the Convention.99 
Article 248 relates to the duty of the researching state to provide information to the 
coastal state including the nature and objectives of the project, methods and means 
used, and precise location of the proposed project. This information is useful in 
assessing whether and the extent to which a proposed research activity will have adverse 
effects on the marine environment in advance of it being carried out.100   
 In recognition of the grant of extended jurisdiction and the need to balance the 
interests of other states, the LOSC also seeks to safeguard access to the EEZ and 
continental shelf by ensuring consistency, transparency and predictability in the consent 
process. Coastal states are required to establish rules and procedures for ensuring that 
consent will be granted within a reasonable time.101 Consent is implied if the coastal 
state does not respond after four months of notification of the proposed project.102 
 Moving farther seaward to the high seas, the freedom of scientific research is 
expressly enumerated as a high seas freedom in Article 87 of the LOSC,103 and the right 
of all states to conduct MSR in the water column beyond the limits of the EEZ is 
confirmed in Article 257. All scientific research104 carried out on the high seas must be 
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exercised in accordance with the Convention,105 including Part XII on the protection 
and preservation of the marine environment.106 The freedom of scientific research may 
be further constrained by ‘other rules of international law,’107 such as those relating to 
the carrying out of nuclear tests on the high seas,108 scientific whaling,109 research on 
other protected species110 and marine geoengineering.111  
 The right to conduct MSR also extends to research carried out in the Area.112 
This right is to be exercised in conformity with Part XI to the extent that those 
provisions are applicable. Under Part XI, Article 143 lays down specific principles and 
conditions for the conduct of MSR that reflect the overall structure and principles of the 
regime for the Area as the common heritage of mankind.113 This provision recognises 
the competence of the International Seabed Authority (ISA) to carry out MSR and its 
resources, and its duty to promote the conduct of MSR in the Area and encourage 
knowledge transfer and dissemination.114 Article 143(3) requires that states promote 
international cooperation in MSR in the area, including by effectively disseminating the 
results of research and analysis. Part XI also stipulates that necessary measures must be 
taken in accordance with the LOSC to ensure the protection of the marine environment 
from adverse effects potentially arising from activities carried out in the Area.115 
However, MSR conducted on the seabed and ocean floor and in the subsoil therefore in 
areas beyond the limits of national jurisdiction,116  but which falls outside of the 
regulatory scope of the legal regime governing the Area, arguably remains within the 
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high seas regime.117 In other words, MSR which does not relate to mineral resources 
within the meaning of ‘activities in the Area’ pursuant to Article 1(3) is governed by the 
provisions on MSR for the high seas.118 If MSR moves on to the stage of prospecting and 
exploring for mineral resources such ‘applied research’ would fall within the mandate of 
the ISA.119 It would have to be determined based on the relevant circumstances whether 
a given activity constitutes MSR or constitutes prospecting or exploitation.120  
 In any event, MSR conducted on the high seas or in the Area is subject to the 
‘due regard’121 or ‘reasonable regard’122 requirements, respectively, such that the freedom 
must be exercised by taking into account the interests of other states in the exercise of 
their freedoms of the high seas and in the Area. Such interests would include, inter alia, 
the protection and preservation of the marine environment in these marine areas 
beyond national jurisdiction.123 
 Nevertheless, the zonal approach taken in the LOSC has a downside for both the 
pursuit of MSR and the achievement of progress on environmental protection. Access to 
the oceans for taking scientific measurements and samples and making observations is 
of paramount importance to gaining a more complete understanding of the marine 
environment and the impact of human activities on it. However, environmental 
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phenomena and processes do not respect artificial legal boundaries. Sometimes there is 
a direct conflict in which research access is limited or restricted geographically by the 
designation and adoption of measures for specially protected marine areas. 124 
Increasingly, however, there is a need for data collection on the functioning of the ocean 
system as a whole, particularly as it relates to climate change and ocean acidification. 
The zonal approach can serve to limit the conduct of ocean-wide MSR and gives rise to 
jurisdictional questions and legal uncertainties in the interpretation and 
implementation of the Convention.  
 By way of example, considerable controversy has surrounded the Argo Floats 
Programme carried out jointly between IOC-UNESCO and the World Meteorological 
Organisation (WMO). The programme involved the deployment of a global array of 
more than 3,000 free-drifting profiling floats that collect information about temperature 
and salinity in the upper water column. A critical application of this international 
ocean-observing programme was to better understand the role of the oceans in the 
global climate system, and to assess the extent and impacts of climate change on the 
oceans. States sharply disagreed over whether these activities fell within the ambit of 
Part XIII of the LOSC as ‘MSR’ or within a separate category of information gathering 
activities under the umbrella of ‘operational oceanography.’ 125  On the one hand, 
although deployed on the high seas, the profiling floats could passively enter into 
marine areas under national jurisdiction, and some coastal states argued that the 
information collected could be directly relevant to understanding their natural 
resources, so that prior consent was required.126 On the other hand, it was argued that 
profiling floats were not ‘MSR’ but ‘operational oceanography’ and thus constituted an 
exercise of the freedom of the high seas by the deploying state or organisation.127 In any 
event, from a policy perspective, the practicalities of requiring consent would severely 
hamper the implementation of the programme. The matter was brought before the 
Advisory Body of Experts on the Law of the Sea (IOC/ABE-LOS) which provides advice 
to the Intergovernmental Oceanographic Commission (IOC) of the United Nations 
Educational Scientific and Cultural Organisation (UNESCO). After several years of 
deliberation over the legal implications, they adopted a simplified non-binding 
guidelines and compromise agreement requiring prior notification with a provision that 
coastal states have a right to restrict the release of data if it is directly relevant to 
exploration or exploitation of living or non-living natural resources.128 This halfway 
house solution ‘serve[d] as a pragmatic basis for international cooperation within the 
Argo programme’ and ‘cannot be applied to the collection of oceanographic data in 
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general.’129 As a consequence, the debate regarding whether operational oceanography is 
distinct from MSR remains unsettled.  
 The discussions in IOC/ABE-LOS largely focused on a narrow characterisation 
of the activity in terms of the zone-specific provisions on MSR in the LOSC. However, 
the case can also be examined from the broader perspective of the duties in the LOSC 
and the United Nations Framework Convention on Climate Change (UNFCCC) 130 to 
promote and facilitate scientific data collection and international cooperation on 
scientific and technical matters to achieve the protective objectives of those legal 
instruments.131  
 Access for marine research purposes is also a particular problem due to 
geopolitical constraints and legal uncertainties relating to the extended continental shelf 
under the LOSC.132 For example, in the Arctic, the US Arctic Region Policy outlines the 
need for access to the seabed and subfloor to understand climate change, stating that 
‘[a]ccurate prediction of future environmental and climate change on a regional basis, 
[...] requires obtaining, analysing, and disseminating accurate data from the entire 
Arctic region, including both paleoclimatic data and observational data.’133 However, 
access predictability to the seabed and subfloor of the Arctic Ocean is an issue due to the 
slow progress of the process of confirming sovereign rights over natural resources in the 
extended continental shelf under the LOSC.134 
 
 
3.4 Scientific research installations and equipment 
 
The same regime that governs the conduct of MSR also applies to the deployment and 
use of any observing installations or equipment within a given maritime zone, albeit in 
this case the activity is subject to additional requirements, relating, for example, to safety 
and navigation.135 Thus, as the ARGOS float example demonstrates, if freely floating 
scientific equipment is deployed in one maritime zone and drifts into another the rules 
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applicable to that equipment may change.136 The rules on installations, structures and 
equipment also bring within the scope of the LOSC certain aspects of atmospheric 
research that may not otherwise be covered by marine instruments. For example, while 
the definition of ‘marine geoengineering’ in the London Protocol is not likely to cover 
all solar radiation management (SRM) research,137 some activities, such as marine cloud 
brightening or atmospheric sulphate injection, will be covered by the LOSC to the 
extent that they entail the use of marine-based research structures, platforms, 
installations or delivery by vessels.138   
 
 
4. Responsibility and Liability 
 
If a MSR activity does result in harm to the marine environment issues regarding legal 
responsibility and liability arise. In addition to the general rules on state responsibility 
regarding the breach of an international obligation by a state vis-à-vis other states,139 the 
LOSC provides a specific basis for responsibility and liability where a wrongful act or 
omission occurs in respect of MSR. 140  States and international organisations are 
responsible and liable under Article 263(3) for damage caused by pollution of the 
marine environment as a result of MSR undertaken by them or on their behalf.141 This 
rule links to the general provision on responsibility and liability for environmental 
damage in Article 235 of Part XII that entails, inter alia, a requirement to ensure that 
compensation or other relief is made available for damage caused.142  
 In some circumstances these provisions may be of limited use in ensuring legal 
accountability for specific damage arising from research activities to naturally variable, 
complex marine ecosystems. This is particularly so in the case of novel, often one-off, in 
situ experiments, for which scientific uncertainty is bound, by definition, to exist, given 
the very object and purpose of carrying out the research is to reduce scientific 
uncertainty. In such circumstances, the sticky wicket of establishing legal responsibility 
and liability for specific pollution damage incurred from marine research activities in 
accordance with Article 263(3) (and indeed in most environmental cases) concerns the 
requirement to prove to relevant evidentiary standards,143 a causal link between a state’s 
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wrongful act and a loss or injury.144  In such situations the precautionary principle, 
which applies in circumstances of scientific uncertainty in which it is difficult to prove 
cause-effect relationships, may operate to lower the standard of proof required to prove 
a claim of damage to the marine environment from polluting research activities.145 An 
alternate approach would be to ease the burden of proving causation through some 
bespoke negotiated responsibility or liability scheme for marine environmental 
damage.146 The possibility of devising alternative modes of legal accountability for 
damage to the marine environment is in fact expressly contemplated within the 
Convention. Article 304 stipulates that the ‘provisions of [the] Convention regarding 
responsibility and liability for damage are without prejudice to … the development of 
further rules regarding responsibility and liability under international law.’147  
 
 
5. Settlement of Disputes 
 
Regarding the settlement of disputes related to MSR,148  the LOSC recognises the 
compulsory jurisdiction of an international court or tribunal pursuant to the general 
rules laid down in Articles 296 and 297, but subject to certain limitations and 
exceptions.149 A specific limitation to the application of the compulsory settlement 
procedures exists in respect of the conduct of MSR in the EEZ and on the continental 
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shelf. Disputes relating to allegations by a researching state that the coastal state has not 
lawfully exercised its rights or discretion under Articles 246 and 253 regarding a 
research project within these areas under national jurisdiction are excluded from the 
compulsory settlement mechanisms, although they may be submitted to conciliation at 
the request of any party subject to certain conditions.150  
 The interpretation and application of the LOSC provisions on MSR do not yet 
appear to have been the focus of an international dispute. However, marine ‘research’ 
more generally has been a contentious issue between states giving rise to international 
adjudication.151 Given this precedent one can only speculate as to whether controversial 
research activities, such as perturbation experiments involving marine geoengineering, 
might also trigger inter-state litigation aimed at the protection of the marine 
environment in the future.152   
 Within the context of other kinds of disputes relating to the interpretation and 
application of the law of the sea such as contested territorial claims, MSR can become a 
casualty of inter-state disagreements. This also has implications for the protection of the 
marine environment and its resources. For example, in the disputed areas of the South 
China Sea it is reported that claimant states have demonstrated reticence towards 
initiating collaborative research programmes, even though these are generally regarded 
as ‘non-sensitive cooperative activities to be promoted’153 and are necessary to conserve 
marine ecosystems and biodiversity in the region.154 In legal terms, the LOSC is clear 
that scientific cooperation in the disputed territory would be legally irrelevant to any 
claim to maritime zones or their resources. 155  Beyond this, the promotion and 
cooperation in marine science could in fact contribute to the peaceful settlement of 
disputes, whereby multilateral research conducted collaboratively by claimant and non-
claimant states could serve as a balm and ‘confidence-building measure that would 
bring players from different countries together to address common concerns and thus 
learn to communicate and work with one another.’156 
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6. Conclusions and questions for further study 
 
The legal regimes in the LOSC for MSR in Part XIII and for the protection and 
preservation of the marine environment in Part XII are not static, and each influences 
the progressive development of the other. Furthermore, both are crosscutting issues in 
the Convention that frequently interact with the regimes for other ocean uses and 
different maritime zones. This chapter has examined the legal regime for MSR and its 
progressive development with a view to understanding its relationship to the regime for 
the protection and preservation of the marine environment.  
 In many respects, the rules and principles that regulate MSR and environmental 
protection are mutually reinforcing. The availability of scientific information is a 
prerequisite for effective environmental regulation. This is reflected in the normative 
structure of the LOSC, which requires that states promote, facilitate and cooperate in 
MSR. Specifically with regard to environmental protection, states are required to 
cooperate for the purpose of studies, research programmes and exchange of information 
and data about marine pollution and based on this information are required to develop 
appropriate scientific criteria for such regulations. A contextual reading of the 
relationship between Parts XII and XIII suggests that, in law, one regime does not stand 
above the other. Taking into account the particular circumstances, states can justify 
certain restrictive measures aimed at preventing damage to the marine environment, 
even if their actions have the effect of limiting the conduct of MSR, but only where such 
restrictions are necessary and reasonable.157  
 Wegelein suggests that because scientific knowledge is necessary for effective 
environmental regulation and management ‘a distinction should be made between such 
research, which is necessary to provide a solid knowledge basis for informed 
management decisions … and such research, that is not directly related to 
environmental protection.’158 However, it may not always be practicable to characterise 
the purpose of a proposed research project ex ante, and there is an element of the 
unknown in calculating how potentially risky scientific research should be regulated. 
This is because research, by its very nature, is an investigative activity aimed at 
increasing new knowledge, and thus involves scientific uncertainty and is continually 
evolving. Regulation of MSR can produce secondary risks whereby restrictions on 
research activities can limit understanding of the marine environment and the impacts 
that human activities are having on the oceans. MSR can be restricted subject to a 
principle of ‘not-unreasonable interference’ with such activities.159   
 It is underscored, however, that MSR can have adverse effects on the marine 
environment. For example, extended scientific technical capability for data collection 
and in situ experimentation in the oceans gives us a much more comprehensive picture 
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of the ocean system. However, these new oceanographic research methods and 
equipment may have direct adverse impacts on the marine environment. Therefore, 
environmental regulation of MSR activities can be justified in certain circumstances. An 
important development is the specification of best practices for the conduct of MSR for 
specific matters in accordance with the general principles in Article 240(b) and (d).160 
Another form of ‘best practice’ relates to the promotion of transparency relating to the 
planning and conduct of MSR by maximising the benefits to the whole of society161 and 
minimising environmental damage by preventing redundant study.162 It is noteworthy 
in this respect that the LOSC contains several provisions on scientific information 
sharing and the open publication and dissemination of research results, data and 
information. Full implementation of these provisions accords with the principle of 
mutual benefit, which qualifies the obligation of states in Article 242 to promote and 
cooperate in MSR. Moreover, the LOSC contains rules that make states responsible and 
liable for damage cause to the marine environment as a result of MSR undertaken by 
them or on their behalf. Further evolution of these rules on legal responsibility and 
liability may be necessary to ensure accountability and reparation for damage to the 
marine environment as a result of MSR. Another area for further enquiry relates to MSR 
that likely does not entail any direct or immediate physical harm to the environment, 
but which may justify additional regulatory control and oversight in the face of high 
uncertainties and societal concerns associated with the modern ‘techno-sciences.’163 
Further research regarding how the legal regime for MSR in Part XIII of the LOSC 
operates in this new era of ‘post-normal’ science is necessary.164  
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