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Note by the Executive Secretary

l. BACKGROUND, SCOPE, AND PURPOSE

1. Three decades ago, little was known of the marine areas beyond the limit®oéinatisdiction

that could be useful for their management and conservation. Marine areas beyond the limits of national
jurisdiction were too remote and difficult to reach, largely out of sight and obscure until the late 1970s,
when, with the aid of advaed acoustics, remotely operated vehicles (ROVs), human occupied
submersibles, and other advanced underwater technologies, hydrothermal vents, and later cold seeps and
other deep seabed habitats of ecological and economic importance were discovered QORQL\EN

Dover 2000; ONR n.d.).

2. It has been commonly observed that the need for the conservation of natural resources is often not
recognized until the threat of overexploitation becomes apparent. Conservation does not become an issue
until the level ofthreat to a species either puts it at risk of severe depletion or endangers its survival
(Birnie and Boyle 2002). For example, in the case of fisheries, the expansion of fisheries into offshore and
deeper waters and the shift by distant water fishing matd their fisheries to the areas beyond the limits

of national jurisdiction have generally occurred for one of two reasons, dithas a consequence of
coastal States gaining sovereign rights for the exploration and exploitation of living and ngpnlivi
resources within their exclusive economic zones upon the adoptidheofl982 United Nations
Convention on the Law of the SEANCLOS); 1/ or (ii) as a result of the decline of shallow coastal water
resources, increasing fish demand, and new techn@Brgyde and Saunders 2005; Morato et al. 2006b).

The discovery of the potential value of genetic resources associated with deep seabed habitats to various
sectors, including the health and food sectors, has intensified deep seabed research and brgprospecti
albeit restricted to those actors with the requisite technological capacity and the financial resources to
access these remote areas (Arico and Salpin 2005). There are clear indications tvatetefegh stocks

* UNEP/CBD/SBSTTA/13/1.
U As defined in Article 56 of the 1982 United Nations Convention on the Law of the Sea (1982 UNCLOS).
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may be at serious risk of depletion gkato et al. 2006a; Morato et al. 2006b), as well as evidence of
destruction of seabed habitat, particularly from destructive fishing practices and, to some extent, research

activities and bioprospecting (Gianni 2004; Arico and Salpin 2005; Stone 20@&r emerging
problems affecting deep seabed habitats include marine debrissoshige pollution, including transfer

of alien or invasive species, illegal dumping and the legacy of historical dumping; seabed minerals
development; and noise pollution (Hball 2006).

3. The United Nations Convention on the Law of the Sea (UNCLOS) provides the legal framework
within which all activities in the oceans and seas must be carried out. UNCLOS, its Implementing
Agreements (namely the Agreement relating to the Imefegation of Part XI of the United Nations
Convention on the Law of the Sea of 10 December 1982, the Agreement for the Implementation of the
Provisions of the United Nations Convention on the Law of the Sea of 10 December 1982 relating to the
Conservation @d Management of Straddling Fish Stocks and Highly Migratory Fish Stocks), and the
Convention on Biological Diversity (CBD) are the major legal instruments relevant to the prevention and
mitigation of the impacts of some activities on selected seabedatsabilong with several other
international conventions, regional seas agreements, and regional fishery management conventions (CBD
2005d; Henriksen et al. 2006). In addition, a number otbinding global instruments which provide a
policy framework forthe use of management tools are also rele/ant.

4, Article 2 of the Convention on Biological Diversity (CBD), which entered into force in 1993,
defines biodiversity, while Article 1 defines its objectives, including the conservation of biological
diversity, the sustainable use of its components, and the fair and equitable sharing of the benefits arising
out of the utilization of genetic resources. In areas beyond the limits of national jurisdiction, the
Convention applies only to processes and activitiesechout under the jurisdiction or control of its
parties.

5. The Conference of the Parties (COP) to @envention on Biological Diversityat its eighth

meeting in 2006 requested the Executive Secretary, in collaboration with the United Nations Division for
Ocean Affairs and the Law of the Sea (DOALOS) and other relevant international organizations, to
further analyze and explore options for preventing and mitigating the impacts of some activities on
selected seabed habitats and to report the findingsuie foteetings of the Subsidiary Body on Scientific,
Technical and Technological Advice (SBSTTA) (paragraph 7 of decision Vidif2lMarine and coastal
biological diversity: conservation and sustainable use of deep seabed genetic resources beyond the limits
of national jurisdictiohThe Conference of the Partiewoted that deep seabed ecosystems beyond the
limits of national jurisdiction contain genetic resources of great interest for their biodiversity value and
for scientific research, as well as for presamd future sustainable development and commercial
applications (decision VIII/21). It recognized that given the vulnerability and general lack of scientific
knowledge of deep seabed biodiversity, there is an urgent need to enhance scientific research and
cooperation and to provide for the conservation and sustainable use of these genetic resources in the
context of the precautionary approach.

6. The United Nations General Assembly (UNGA) is also addressing issues relating to marine
biodiversity beyond areaxf national jurisdiction. In particular, in paragraph 73 of resolution 59/24, of 17
November 2004, on Oceans and the Law of the Sea, the General Assembly called for the establishment of
an Ad Hoc Operended Informal Working Group to study issues relatiagtite conservation and
sustainable use of marine biological diversity beyond areas of national jurisd®tidhe UNGA in
resolution 61/222 of 20 December, 2006, on Oceans and the Law of the Sea, requested the
SecretaryGeneral to convene a second megtof the Uhited Nations Ad Hoc Operended Working

Group in 2008. The UNGA, in the same resolution, also decided that the eighth meeting pitéde U

2/ To view detailed information on the legalgime governing some activities in areas beyond national
jurisdiction please see the UN Secret&sg ner al 6 s reports on the website of the Unit
the Law of the Sea, e.g., A/59/62, A/59/62/Add.1, A/60/63/Add.1, A&2/
http://www.un.org/Depts/los/general_assembly/general_assembly_reports.htm.

3/ The report of the meeting is contained in United Nations document A/61/65.
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Nations OpenrEnded Informal Consultative Process on the Law of the Sea (the Consultative Process)
wouldfocus its discussions on fimarine genetic resourc

7. This note synthesizes existing information as it relates to options for preventing and mitigating
the impacts of some activities on selected seabed habitats, particularly hydrothermal vent, cold seep,
seanount, coldwater coral and sponge reef ecosystems, each of which have been shown to host high
levels of endemism and diversity, and are possible sources of new genetic resources (CBD 2005a; CBD
2006e). First, the report provides a summary of the biodiyeralue and importance of these seabed
habitats. Second, it presents an assessment of the state of knowledge of the existing and potential threats
to these seabed habitats. Third, it reviews previous analyses of options for addressing the identified
threats to seabed habitats found in binding and-mading international instruments. Fourth, it further
analyzes and explores options for preventing and mitigating threats to deep seabed habitats in areas
beyond the limits of national jurisdiction, includingj) the use of codes of conduct, guidelines and
principles; (i) management of threats through permits and environmental impact assessments;
(i) areabased management of uses, including through the establishment of marine protected areas; and
(iv) ecoystembased and integrated management approaches (CBD 2005a).

8. For thisnote options for prevention are taken to me
(European Environment Agency 199807), while options for mitigation mean the actions taken as
firestitution for any damage to the environment caused by such effects through replacement, restoration,
compensation or any ot her meanso (Canadi an Envi
activitieso in this documenve existing and/sr pdtential adverse n a c t
impacts to seabed habitats.

9. This note relied mainly on the synthesis of available literature and on lessons learned from
experience as reported in various sources for the analysis of the potential applicabilityawf cert
management and conservation techniques. The information sources for this report include journal articles;
books; proceedings of conferences, workshops, and other meetings; newspaper articles; websites of
research programs; full texts of internationabieonmental agreements; and reports and other documents
developed in the context dhe Convention on Biological Diversitgnd the Unhited Nations General
Assembly, including the Consultative Process and the Ad Hoc-@meed Informal Working Group to

study issues relating to the conservation and sustainable use of marine biological diversity beyond areas
of national jurisdiction.The note takes into consideration comments submitted by Parties, other
Governments and organizations as well as expert graupsding the Census of Marine Life programme
CenSeam (a global census of marine life on seamounts) Data Analysis Working Group and the
participants to the Expert Workshop on Ecological Criteria and Biogeographic Classification Systems for
Marine Areas inNeed of Protection (held from 2 to 4 October 2007, in Azores, Portugal), from 26
October to 23 November 2007, during which time the note was posted on the Convention website for peer
review (notification 2007130). The studyor this note was conducted Wwithe financial support from the
European Commission.

Il BIODIVERSITY VALUE A ND IMPORTANCE OF SEL ECTED SEABED HABITAT S

10. This section focuses on hydrothermal vent, cold seep, seamount, cold water coral and sponge reef
ecosystems, which were noted by the f@oence of the Parties, at its eighth meeting (paragraph 1,
decision VI1I¥21), as important for their high levels of endemism and diversity, and as potential sources of
new genetic resources with potential commercial applications (CBD 2005a; CBD 2006e).

A. Hydrothermal vents

11. Hydr ot her mal vent s ar e f i s sriacedypically riodnd along vi c e s
mid-ocean ridges, at an average depth of 2,100 m (CBD 2005a). These cracks and crevices on the ocean
floor are created where the earth's tectptates are gradually moving apart, while magma rises to fill the

gap, sometimes leading to submarine volcanic eruptions. This shallow magma heats the surrounding
seawater up to 400°C, which seeps through the cracks and flows back, laden with minecaltsatts

/I é
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the ocean through openings in the seafloor (CBD 2005a; NOAA Vents Prognauth.). Vents are also
characterized by high acidity, extreme salinity and high concentrations of metals and chemical
compounds such as sulfur, hydrogen and methane mh whcroorganisms at the lower trophic levels of

the hydrother mal ventsé food chains depend. Hydr o
volcanic activity and magma is close enough to the surface to heat the fluids, including active gspreadin
ridges, subduction zones, fracture zones, and seamounts (CBD 2005a). There are 212 known (i.e.,
groundtruthed) and suspected (i.e., plumes observed, vents not yet grotiredl) hydrothermal vents

currently listed in the InterRidge Hyathermal Vent Deabase (InterRidge n.d.).

12. Photosynthetic primary production is replaced by chemoautotrophic primary production in
hydrothermal vents. The primary producers in this system are the wide variety of bacteria and archaea
that utilize sulfur, hydrogen, metharad other compounds released by the reactions between seawater
and magma beneath the nudean ridge system and other cestiaf seafloor volcanism. Among these
microbes are théhermophilicandhyperthermophilic archagasome of which have optimal growtates

at temperatures exceeding 100°C. The archaea have specialized enzymes that allow them to cope with
and thrive in extreme levels of temperature and pressure. These enzymes are of great interest to the
biotechnology community for potential industriglpdications. Deeysea hydrothermal vent organisms are

of particular interest because of their adaptation to a high pressure/high temperature environment (NOAA
Vents Programmen.d.).

13. A review of macrofauna from vents and immediate vicinity by D. Desbrayéteal. (2006)
indicated 471 recorded species of which 91% are endemic (molluscs 29%, crustaceans 33%, polychaetes
17%) (Desbruyéres et al. 2006).

14. Biogeography is as important as biodiversity with respect to management and conseXeiiton.

faunas difér in different ocean basins (Van Dover et al. 2002), sometimes at a fairly fine scale (for
example, baclarc basins in the Southwest Pacific), which is a key point for manageimeaddition, it

is important to emphasi ie yohatmonigendeexinvtestabfia
among the microbial faunas: many species (the majority) at any given site are very rare in samples, as has
been repeatedly shown forample in mussdbed studies (e.g., Van Dover 2002; 2002; 2003)ese

rare species may have been or may become more dominant during venting conditions that have not yet
been observed, either now or in the geological record of vents (C. Van Dover, October 29, 2007).

15. A recent study indicated that microorganisms account for therityapf genetic and metabolic
variations in the oceans and that the genetic diversity, community composition, relative abundance, and
distribution of microorganisms in the sea remain ussdenpled and essentially unexplored (Sogin et al.
2006). The studglso showed that bacterial communities of deeper masses of the North Atlantic and
diffuseflow hydrothermal vents are one to two orders of magnitude more complex than previously
reported for any microbial environment. A relatively small number of rdiffepopulations dominate all
samples, but thousands of lalundance populations account for most of the observed phylogenetic

di versity. This Arare biosphereo is deemed anci e
genomic innovation. Memberd the rare biosphere are highly divergent from each other and, at different
times in the earthds history, may have had a prof

2006). While biogeographic patterns are evident in the invertebrate, faiogaographic differentiation
among microbial populations remains to be understood, which has implications for management (C. Van
Dover, October 29, 2007).

16. Hydrothermal vents are also important ecologically for th{@ilcontribution to the cooling ahe

planet as a whole, to its thermal balance, and to the chemical balance of the oceans and the atmosphere;
(i) putative role in the origin of life(iii) contribution to ascending organic matters that support upper
zooplankton communities; ar(@/) participation in the global carbon cycle since the organic substance
originating from hydrothermal vents supports the transfer of energy through resident species and perhaps
through upper water column species (Van Dover 2000; Arico and Salpin 2005; Leayy 2007
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B. Cold seeps

17. Cold seep ecosystems occur on active and passive continental margins, where -ridthane
fluids, or higher hydrocarbons emerge from seafloor sediments without an appreciable temperature rise
when fluids reach the seafloor (Sibuet and-DduRoy 1998; 2002; Levin 2005). The first caldep
ecosystem was found just 20 years ago on the Florida Escarpment in the Gulf of Mexico. Initial
exploration of this seep and others in the Gulf of Mexico, off Oregon and in Japanese trenches revealed
communities dominated by symbioiiearing tubeworms, mussels, and clams, often belonging to genera
found earlier at hydrothermal vents. Since that discovery, large numbers of cold seeps, including fossil
seeps, have been identified in a broad range of tecsettings, on both passive and active continental
margins (Levin 2005). With new sites reported every year, it is assumed that only a small fraction of
existing seafloor seeps have been discovered so far. Seep communities are known to exist from depths of
less than 15 m to greater than 7,400 m. Active seeps have been reported from all oceans of the world
except the Arctic (Vogt et al. 1997; Levin 2005). A new habitat for chemotrophic ecosystems has been
found beneath the former extent of the Larsen Icef8ndintarctica, the first report of such ecosystems

in the Antarctic (Domack et al. 2005).

18. Chemosynthesibased communities depend on autochthonous and local chemical energy to
produce organic carbon in large quantities through microbial chemosynthiesifiigh organic carbon
production leads to the large size of the fauna and the high biomass of the communities supported by cold
seeps (Sibuet and Olie Roy 2002). The seepage of reduced fluids in cold seeps results in a wide range
of geological and sediemtary forms, with large amounts of methane expelled as dissolved or free gas, or
gas bubbles after dissociation of gas hydrates being the most conspicuous manifestation. Other geological
structures include: microbial mats, pockmarks, carbonate platfarcthsnaunds, redike communities,

mud volcanoes and ridges, gas hydrates, and hypogenic caves (Levin 2005).

19. Megafaunal biomass at seeps, which far exceeds that of surroundirgpemrsediments, is
dominated by bivalves andestimentiferantubevorms with pogonophorans cladorhizid sponges,
gastropods, and shrimp also sometimes abundant. In contrast, seep sediments at shelf and upper slope
depths have infaunal densities that often differ little from those in ambient sediments. At greater depths,
seep infaua exhibit enhanced densities, modified composition, and reduced diversity relative to
surrounding sedimentdorvilleid, hesionid and ampharetid polychaetesiematodes and calcareous
foraminiferansare dominant. Spatial heterogeneity of microbes and higrganisms is extensive at

seeps. Specialized infaunal communities are associated with different seep habitats (microbial mats, clam
beds, mussel beds, and tube worm aggregations) and with different vertical zones in the sediment (Levin
2005).

20. Vestimentiéran tubewormsare entirely reliant on internal sulphidgidizing chemoautotrophic
bacterial symbionts for their nutrition. The most commastimentiferan tubewormf the Upper
Louisiana Slope of the Gulf of Mexico isamellibrachia luymesiwhich, togeter with other species of
tubeworms, forms aggregations of hundreds to thousands of individuals andurbagbaliverse
community of associated species. In a study of 40 tubeworm aggregation and mussel bed samples
containing at least 171 macrofaunal specelected at seeps from 520 to 3300 m depth, it was found

that the Upper Louisiana Slope communities appear to advance through a succession of stages. The
youngest aggregations contain high biomass communities dominated by endemic species, with biomass
decreasing over time as the relative abundance ofemolemic fauna in upper trophic levels increases.

This process is mainly driven by the abundance of hydrogen sulphide in the epibenthic layer. Models
support the hypothesis thiat luymesialters its avironment by releasing the sulte generated by its
internal symbionts into deeper sediment layers. This alters the distribution of sulphide leading to declines
in sulphide concentrations among the tubeworm tubes. The combination of these lines of evidence
supports the assertion thatluymesis a significant ecosystem engineer at hydrocarbon seeps in the Gulf

of Mexico (Cordes 2004).
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21. Where studies have been undertaken, growth rates okeefiV/estimentiferan tubewormeere
reportedly very slow (Fisher al. 1997). This contrasts with the extremely rapid growth rates of
tubeworms at hydrothermal vents, which suggests the need for different management plans and
approaches at vents versus seeps (C.L. Van Dover, October 29, 2007).

22. A comparison of sedimenamples taken above outcropping methane hydrates at Hydrate Ridge
(Cascadia margin off Oregon) and in massive microbial mats enclosing carbonate reefs (Crimea Area,
Black Sea) showed, through DNA analysis, the ubiquitous presemeetibfnotrophic archae almost

all methane environments so far investigated, independent of the in situ temperaturerdegthie, and
methane and sulplte concentrations in the environment (Knittel et al. 2005). In other areas, some
animals have been found to tolerate ey high sulphide levels despite the toxicity of the cold seep
environment. The mechanisms which enable marine organisms to survive high sulphide levels include: 1)
the removal of sulphide at the body wall through a layer of sulghiakzing bacteriaand/or enzymatic
sulphide oxidation; 2) sulphidesensitive haemoglobin; 3) reversible sulphide binding to blood
components; 4) mitochondrial sulphide oxidation to less toxic compounds through ATP synthesis; and 5)
reliance on anaerobic respiration aththgylphide levels (Levin 2005).

23. Fossil seeps, along with fossil hydrothermal vents, are important in confirming that
chemosynthesibased paleoenvironments have been diverse andhatt@oughout Br t hdés hi st or
terms of both geologic settings anddarmic compositions. The taxonomy and systematics of fossils in
chemosynthesibased settings provide evidence for evolutionary hypotheses on the origins of the modern
seepvent fauna. Paleobiogeographic data also help explain current distribution patteensseep taxa

worldwide, driven largely by plate tectonics, deeel change, and by the location, burial, and
exhumation history of sedimentary organic matter through time, including ocean anoxia episodes. Ancient
vents and seeps reveal the evolutborganisms living in extreme environments (Campbell 2006).

C. Seamounts

24, Seamounts are submarine elevations with a variety of shapes, although they are generally conical
with a circular, elliptical, or more elongate base, and have a limited extent #weossmmit (Rogers

1994). There have been various efforts at estimating the number of seamounts worldwide using a range of
methods. Based on analyses of updated satellite and multibeam data, it is predicted that 100,000 or more
large seamounts may exisbrldwide; of these, the locations of ~14,000 have been predicted, with just
over half of them located in areas beyond the limits of national jurisdiction (Alder and Wood 2004;
Kitchingman et al. 2007).

25. Seamounts may form biological hotspots with a distimbundant and diverse fauna, and
sometimes contain many species new to science. The distribution of organisms on seamounts is strongly
influenced by the depth the seamount rises to, and by the interaction between seamount topography and
currents. Seamotincommunities are often dominated by sessile (attached) organisms that feed on
suspended food particles, including corals, barnacles, bryozoalgshaete wormamollusks, sponges,

sea squirts, and crinoids (Clark et al. 2006). The fauna of seamounte ¢téghly diverse and species

may have a very limited distribution restricted to a single geographic region, a seamount chain, or even a
single seamount location (Rogers 2004). However, estimates of the level of this restricted distribution
( Aende me bighty )variahle, and often reflect limited sampling. Overall seamount endemism
appears to be about 20% (Stocks and Hart 2007). Seamount communities are often associated with
biological habitats such as deepter coral reefs, which present additional ptexrity to the seamount
environment (Probert et al.1997; Rogers 2004; Rogers et al. 2007).

26. Seamounts can affect local oceanographic currents, and well known effects with potential
significance to seamount biology are upwellings of nutieft waters andhe formation of eddies of

water (ATayl or Col umnso), which can keep ani mal s
water column above them serve as important habitats, feeding grounds, and reproduction sites for many
openocean and deegea speciesf fish, sharks, sea turtles, marine mammals, seabirds, and a great
variety of benthic organisms (Rogers 2004; Pitcher et al. 2007).
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27. Seamounts support a large and diverse fish fauna of up to 798 species (Morato and Clark 2007).
Deepwater trawl fisherieover seamounts occur in areas beyond the limits of national jurisdiction for
around 20 major species, including alfonsiBerfyx splendensblack cardinalfishEpigonus telescopys

orange roughy Hoplostethus atlantics armourhead and southern bodrfi@®seudopentaceros spp.),
redfishes $ebastes spp macrourid rattailsptimarily roundnose grenadier Coryphaenoides rupektris

oreos (including smootbreo Pseudocyttus maculafudackoreo Allocyttus niger Patagonian toothfish
(Dissostichus elegindeg, and in some areas Antarctic toothfidbigsostichus mawson(Clark et al.

2007). Pelagic fisheries also occur over seamounts, mainly for tunas (e.g., Holland and Grubbs 2007) and
black scabbardfishAphanopus carbo The total historical catch fromeamounts has been estimated at

over twomillion tonnes (Clark et al. 2007).

D. Cold-water coral and sponge reefs

28. The scale and abundance of cualdter corals have recently been shown to encompass
individuals, isolated colonies, small patch reefs, lasgfs; and giant carbonate mounds of up to 300 m
high and severakilometresin diameter (Roberts et al. 2006). Coldter coral reefs may be many
thousands to millions of years old; and due to their age and slow growth rates, reefs contain high
resolutionrecords of longerm climate change and may be important speciat@mres4/ in the deep

sea.

29. Cold-water corals are generally restricted to oceanic waters and temperatures between 4°C and
12°C, which are commonly found in relatively shallow waters {50,000 m) at high latitudes, and at

great depths (up to 4,000 m) beneath warm water masses at lowlektithround 800 species of
reefbuilding scleractinians(stony corals) are described in shallow waters, but fewer than 10 are known
to build substandl deepwate reef frameworks, as shown ifgfire 1. This is an incomplete view of
deepwater coral reef distribution, which remains skewed by the geographically clustered levels of
research activity and the predominance of deefer mapping initiatives yb the developed world
(Roberts et al. 2006).

Figure 1.Current global distribution of reef framewd®florming coldwater corals [modified
from Freiwald et al. 2004]. Source: Roberts et al. (2606).

4/ Speciation centers fié are discrete geogoeampchsioc r egi or
e x t i n cResearah 8rojects Carried Out with Neptune, What They told Us, and Recommendations for thé\Faitabde:
http://palaeeelectronica.org/1999_2/neptune/research.htm).

5/ Colour versions of this map are available electroniatiiyww.cbd.int



