Proforma for compiling the characteristics of a potential MPA
A

General information

Fig. 1: Rimicaris exoculata aggregation at one of the Rainbow vents.
Photograph courtesy of © ATOS/Ifremer

1.

Proposed name of MPA

Rainbow hydrothermal vent field
2.

3.

Aim of MPA
•

Protect, conserve and restore species, habitats and ecological processes which are adversely
affected as result of human activities;

•

Prevent degradation of and damage to species, habitats and ecological processes following the
precautionary principle.

Status of the location

The Rainbow vent field is located beyond the limits of national jurisdiction of the coastal States in the
OSPAR Maritime Area.
According to Article 134 (2) UNCLOS, activities in the Area (sea-bed, ocean floor and subsoil thereof) shall
be governed by the provisions of Part XI. According to Article 137 (2) UNCLOS “All rights in the resources
of the Area are vested in mankind as a whole, on whose behalf the Authority shall act. These resources are
not subject to alienation. The Minerals recovered from the Area, however, may only be alienated in
accordance with this Part and the rules, regulations and procedures of the Authority.”
According to Article 86 et seq. UNCLOS the superjacent waters are considered as High Seas, which are open
to all States, including the freedom of scientific research.
According to Article 238 UNCLOS all States have the right to conduct marine scientific research.
4.

Marine region

OSPAR Region V, Mid Atlantic Ridge, SW of Azores

Fig. 2: Map of the OSPAR Maritime
Area with Exclusive Economic
Zones (EEZ) of coastal states
indicated in light blue. Dark blue =
1000-2000 m depth stratum as
potential off-shelf fishing area.
Arrow indicates location of Rainbow
hydrothermal vent field just outside
the Azores EEZ. Source: S.
Christiansen, WWF NEAME

Fig. 3a (above): Location of hot hydrothermal vents on the
Mid Atlantic Ridge (MAR). Source: Desbruyères
et al. 2001

Fig. 3b (right): Bathymetry of the Triple Junction zone of
the MAR near the Azores. The blue square indicates
the envisaged MOMAR study area for long-term
observations.

5.

Biogeographic region

Atlantic Realm; Atlantic Subregion; North Atlantic Province
6.

Location

The Rainbow hydrothermal vent field is located at 36º 13’ N, southwest of the Azores on the Azorean
segment of the Mid-Atlantic Ridge (MAR) at 2270- 2320 m depth in international waters.
The coordinates of the proposed site given below are approx.:
Marine Protected Area (Yellow):

36° 13 N, 33° 52’ W to 36° 15’ N; to 33°56’ W

Present extent of vent fields (Red):

36°13’39’’ N, 33°54’20’’ W to 36°13’49’’ N, 33°54’ W

Fig. 4a: Bathymetric map of the
Rainbow vents area. Source:
Desbruyères et al. 2001
Yellow: The proposed wider MPA
Red: Location of the presently known
vent fields

Fig. 4b: Bathymetric map of the
location and description of the
Rainbow vent fields known by
Desbruyères et al. 2001 (marked in
red in Fig. 4a).

7.

Size

The marine protected area (Yellow) has an extent of 15 x 24 nm.
8.

Characteristics of the area

The Rainbow hydrothermal vent field has been discovered on the Mid-Atlantic Ridge (MAR) in 1997,
during the FLORES cruise (Fouquet et al. 1997). The field comprises more than 30 groups of active small
sulphide chimneys. There are numerous inactive structures among a large number of rather short-lived active
venting sites.
Unlike in its neighbouring fields and many others presently known on the mid-ocean ridges, the vents are
situated on an ultramafic substrate which has been exposed by large-scale faulting. The field is considered
rather dynamic in space and time and showed changes in individual smokers at an interval of just one year.
The western zone of the field has the roughest relief, while the sites of the eastern zone are located on a
sedimental plateau. Most smokers are located at the western and eastern end of the field, the highest

developed ones are PP28/35 and 29/37 (see detailed map) in the centre of the field. The youngest and most
active sites are found in the western and eastern sites and were reported to be nearly azoic.
The Rainbow hydrothermal plume is the strongest such feature yet found on the MAR. A heat flux of 1-5
GW has been reported to be associated with the particle flux. A unique feature of the Rainbow fluids is that
they have the lowest end-member pH, highest chloride concentration, and highest temperature 360-365° C of
any MAR hydrothermal vent fluids yet sampled (end-member water refers to the ‘pure’ vent water that has
not been diluted by surrounding water). Bursts of venting fluid cause temperatures to vary between 3-6° C in
the mussel beds and 11-13° C in the shrimps environment. The low pH (2.8) and high metal concentration
(Fe, Co, Ni, Cu) of high-temperature fluids probably result from the combination of seawater-ultramafic rock
interaction and phase separation generating Cl-rich brines. The acid vent fluids have a particularly low
organic but high inorganic content of methane, sulphur, calcium, iron and copper.
About 32 different species have been recorded in the Rainbow area so far, including several ones new to the
MAR like the zoarcid fish species Pachycara sp n. Due to the environmental conditions, the species
community differs considerably between Rainbow and the two other shallower fields, Lucky Strike and
Menez Gwen, which lie in the Azorean Exclusive Economic Zone (EEZ). Rainbow is part of a continuum
between Rimicaris (shrimp)-dominated and Bathymymodiolus (mussel)-dominated assemblages, which
cannot be explained by bathymetric zonation or geographic distance, but more likely by the metallic content
of the end-member fluids. Similarities to the southern vent fields, namely TAG, Broken Spur and Snake Pit,
are evident from the occurrence of the bresiliid shrimp Rimicaris exoculata prevailing over mussels at the
chimneys. Mussels of the species Bathymodiolus azoricus and B. seepensis dominate the community on
surrounding blocks within the active area. Several other species like the shrimp Mirocaris fortunata and the
polychaete Amathys lutzi are found in addition. In the young eastern sites, the polychaete Spiochaetopterus
sp. was reported to form dense aggregations. Along the active walls, crabs of the species Segonzacia
mesatlantica were observed.

Fig. 5: Schematic presentation of Mid Atlantic
Ridge vent habitat and communities. Source:
Juniper 2004

Observations of faunal composition, age structure and abundance indicated significant changes between
1998 and 2002 which suggest catastrophic events (change in hydrothermal activity) in this area
(Vereshchaka et al. 2002)
Current human activities are mainly restricted to science. A private enterprise, however, has conducted a
touristic excursion linked to scientific studies at Rainbow in 2002 but has currently not scheduled a further
one.
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Selection criteria

a.

Ecological criteria/considerations

1.

Threatened and declining species and habitats

The area falls under the category ‘Oceanic ridges with hydrothermal vents/fields’.
2.

Important species and habitats

Hydrothermal vents are self-supporting systems, seasonally exporting larvae to the surrounding deep sea.
The lower toxicity of the venting fluids at shallower vent fields allows the mobile deep sea fauna from the
surrounding abyssal plain to penetrate and use the accumulated biomass. This may lead to a general
enhancement of food web activity near vents, in particular at hydrothermal vents located at slow-spreading
ridges.
3.

Ecological significance

1. High proportion of habitat in the OSPAR area
The Rainbow vent field is considered to be part of the group of northern vent fields on the MAR, together
with Saldanha, Famous, Lucky Strike and Menez Gwen further north. Each of the vent fields is unique, but
the group differs from the southern, deeper, group of vents in geological origin and depth-related variations
in the nature of the venting systems, which are reflected by the benthopelagic and planktonic communities –
new research points to ongoing speciation along the MAR and a gradual change of vent communities. Two
mussel species of the genus Bathymodiolus show the differentiation between northern and southern species
with a potentially intermediate form in the middle part of the vent fields. However, at Rainbow the mussels
show also characteristics of the more southern vent fields. Also, the great abundance of shrimps at all active
venting sites, especially R. exoculata and M. fortunata, indicate that Rainbow seems to present an
intermediate between the two biogeographic groups of vents.
2. A high biological productivity system is represented.
4.

High natural biological diversity

Hydrothermal vents communities generally do not host a high diversity of species. Vents are characterised
by a high degree of specialisation among the associated fauna, and relatively high productivity and species
abundances compared with the surrounding deep sea.
However, slow-spreading ridges such as the Mid Atlantic ridge relatively represent the highest species
diversity found at vent communities. The taxonomic studies undertaken so far at Rainbow and adjacent vents
can not be considered exhaustive, so a comparison of levels of biodiversity can not be made. A list of species
identified so far can be found in Desbruyères et al. (2001).

5.

Representativity

There are no representative vent fields in the OSPAR area. There are three main regions of venting activity
which have come to light as a result of scientific research in the specific area: 1) in the Triple Junction area
on the Mid Atlantic Ridge, SW of the Azores, 2) on the Reykjanes Ridge SW of Iceland and 3) on the
Nansen-Gakkel Ridge in the Arctic Ocean. Little is known about the Icelandic and the Arctic Ocean vents, it
is likely that many other vents are present and waiting to be discovered (the average vent occurrence rate is
somewhere between one and every 30 to 130 km of ridge length). The Rainbow hydrothermal vent field with
adjacent geological features is one of only 5 known vent fields in the Triple Junction area, among these are 3
hot vents (Menez Gwen, Lucky Strike, Rainbow) and two cold or warm vents (Saldanha, Famous). All of
them differ significantly in depth, geological setting and associated fauna. In the MAR, a combination of
source rock, depth, alteration of fluid composition and stability seem to be the determinants for the species
composition. The fraction of species endemic to hydrothermal vents increases with depth.

6.

Sensitivity

The small spatial extent and site-specific communities make vent fields potentially very sensitive to
scientific exploration and commercial exploitation. Immediate concern is arising from the direct effects of
sampling (substrate and specimens), the related risk of unintended species transfer between vents within a
field, as well as impacts caused by movement of vehicles and litter.
Due to the small scale, the individual venting sites have potentially a very low resistance to human impact.
The Mid Atlantic Ridge is considered to be a slow-spreading ridge and hydrothermal vents are estimated to
be up to 1000’s of years in age, although possibly not active continually. However, some of the individual
vents are only short-lived naturally, and new venting sites can form easily. Therefore, the MAR vent fields
are relatively stationary in position, but dynamic regarding the individual smokers and long-term activity.
There are only insufficient data on the sensitivity of species, e.g. to the exposure to light or the experimental
introduction of species.
7.

Naturalness

Probably high, however there are anecdotal records of damages caused by underwater vehicles, extensive
sampling, and litter.
b.

Practical criteria/considerations

1.

Potential for restoration

The Rainbow site does not seem to be in need for restoration. Generally, the potential for colonisation and
recolonisation of suitable vent habitat seems to be very high as it reflects the natural process occurring at
these intrinsically unstable sites. However, this may not lead to the same communities as before –
comparable to communities’ succession on disturbed shallow water sites.
2.

Degree of acceptance

Science: The scientific community due to its general understanding on environmental protection and
conservation expressed the need for a management of hydrothermal vent research (Mullineaux et al.
1998, Dando & Juniper 2001, Santos et al. 2003). The scientific community is presently also actively
developing a Code of Conduct for Responsible Science on vent fields. It is not known, to which extent
the geological ridge research community will comply with e.g. voluntary measures as proposed by the
biological researchers. However, this will be debated in several international fora (e.g. CBD and
UNICPOLOS). An InterRidge workshop identified a group of scientists responsible for site
management and charged them with interacting with the parties involved in the identification of this
possible MPA.
Tourism: Touristic activities are presently imbedded in research undertakings and are claimed to be
“conducted with negligible or no effect on our oceans”.
Bioprospection: unknown
Mining: Any company that wants to exploit commercially the metal deposits of vents in the high seas has to
be licensed by the International Seabed Authority.
Fisheries: A no-take zone should be acceptable, as the Rainbow vent field is situated at 2200 m depth, thus
deeper than fishing depth of commercial fisheries.
Transport: Management measures for the hydrothermal vent field will not interfere with ships passage.
Cable laying: As the proposed MPA will be of very small size, avoidance of it should not cause any conflicts
and could possibly be carried out on a voluntary basis..
3.

Potential for success of management measures

See above, if measures can be agreed and are accepted then the management objectives will be reached.
4.

Potential damage to the area by human activities

Science: Presently, scientists are the only regular visitors (ca. 1 cruise per year so far) to the area. As such
their potential threat to the area needs to be weighted against the value for conservation of the
knowledge gained from the research. Immediate concern is arising from the direct effects of

considerable sampling on substrate and specimens, the related risk of unintended species transfer
between vents within a field, as well as impacts caused by movement of vehicles and litter (see Dando
& Juniper 2001). The authors list the following direct impacts of research activities which should be
subject to a Code of Conduct for human activities in and close to hydrothermal vent fields:
•
•
•
•
•
•
•
•

Removing chimneys and rocks for geological investigations or chemical sampling
Environmental manipulation, such as drilling, which can change fluid flow pathways and shut
off the supply of fluids to colonies of vent organisms
Clearing fauna, e.g. for experimental studies on recolonisation or collecting fauna for
biodiversity or population studies
Transplanting fauna between vents
Placement of instrument packages that may disturb fauna and change water flows
Observation, e.g. deleterious effects of light on photosensitive organisms
The use of manned submersibles and remotely operated vehicles can damage fauna by landing
on them or causing damage by the use of thrusters.
Second order biological effects include changes in population numbers and composition as well
as introduction and displacement of exotic species with research gear.

Tourism: Presently, tourism by submersible dives to the vent is probably a minor problem. The risks
associated with these dives partly overlap with the points mentioned above. If however this type of
adventure travel should increase in frequency, then impacts from operating the submersibles can be
expected and "souvenirs" may be collected which will add to the removal of vent substrate or fauna
due to scientific sampling.
Bioprospection: The specialised hyperthermophilic bacteria and Archaea colonising hydrothermal vents form
the basis of biotechnological research and industry. Probably, samples needed for identifying new
commercially interesting bacteria would be taken in the framework of a research cruise, and would not
need extensive sampling. For other organisms, however, more extensive sampling could be required.
However, the true extent of marine bioprospecting is unknown.
Mining: Mining, if it occurs, poses the most significant threat to hydrothermal vent ecosystems as it involves
the removal of the habitat, alterations in fluid flow, production of a particle plume and
disturbance/removal of the associated fauna. Inactive vents are not as readily to find compared to
active vents which can be detected by their methane plumes. Vents on slow-spreading ridges generally
accumulated more exploitable polymetallic sulphides than vents on fast-spreading ridges. Therefore,
the active vents on the MAR, close-to-port, could become a prime target for deep sea mining in the
future.
Fisheries: Any fishing at or near the very small hydrothermal vents would seriously impact the ecosystem,
but most likely also retrieve metal-contaminated fish.
5.

Scientific value

There is a high scientific value for a number of disciplines. Since its discovery in 1997, the area has been
visited by several deep-sea research cruises. Long-term monitoring programmes as envisaged for this and
other vent fields will be essential in fostering our knowledge on these ecosystems and their significance for
the evolution of life on earth.

C.

Proposed management and protection status

1.

Proposed management

Today, the only human activities are science and, to a limited extent, also tourism. Since its discovery in
1997, several scientific expeditions visited the Rainbow area. The Rainbow vent field is part of a larger study
area to the southwest of the Azores (MOMAR, see http://www.momar.org) which is designated for longterm monitoring of biological and geological evolution of hydrothermal vents. Uncoordinated activities are
likely to counteract these long-term studies and so the international scientific “umbrella” organisation
‘InterRidge’ has begun measures to provide co-ordination infrastructure. As the two adjacent vent fields
Lucky Strike and Menez Gwen will be managed as marine protected areas by the Regional Government of
the Azores, human activities, including potential commercial interests in bioprospecting and mineral mining
might shift to Rainbow in response.
The small spatial extent and site-specific communities make vent fields potentially highly vulnerable to the
increasing levels of scientific and commercial exploitation. Different types of investigations such as longterm monitoring activities, manipulative experiments and geological sampling need international coordination so as not to interfere with each other and with other activities like tourism and potentially mining.
As little is known about the ecosystem structure and will not be without extensive further research, the
impact of such human interferences is unpredictable.
The designation of the Rainbow hydrothermal vent field as a marine protected area under OSPAR and the
resulting co-ordination and management of activities would facilitate a spatial and temporal separation of
incompatible activities and prevent unsustainable damage to the rare and sensitive ecosystem the vent field
supports.

1.

Management goals:
a. Maintain natural status and allow for natural development of the area with respect to geological
conditions and the associated ecosystem.
b. Improve the scientific understanding of hydrothermal vent ecosystems
c. Improve the public understanding of hydrothermal vent ecosystems

2.

Management objectives
a. Prevent unsustainable damage to the ecosystem
b. Ensure long term sustainable scientific research by facilitating the spatial and temporal separation of
incompatible human activities
c. Ensure that the increasing scientific knowledge contributes to public education.
d. Monitor the state of the ecosystem

3.

Management measures:
a. In order to meet the management goals, the following management framework shall apply:

1

•

The proposed MPA shall be managed as a strict nature reserve (IUCN category Ia1 )
with no commercial resource extraction allowed.

•

The proposed MPA area shall be zoned at a later stage, according to proposals from
science, in an integral reserve where only non-invasive scientific observation,

Category Ia: Strict Nature Reserve: protected area managed mainly for science
Definition: Area of land and/or sea possessing some outstanding or representative ecosystems,
geological or physiological features and/or species, available primarily for scientific research and/or
environmental monitoring.
Source: http://www.iucn.org/themes/wcpa/pubs/pdfs/pacopcategories.pdf and http://www.unepwcmc.org/protected_areas/data/un_eanalysis.htm

experimentation and monitoring is allowed, and the remaining area, where regulated
sampling is allowed.
•

Legitimate users of the proposed MPA have to agree to carry out their activities in
agreement with a Code of Conduct and compatible with the management goals.

•

A communication protocol shall be established:

•

•

o

All activities planned to be conducted in the proposed MPA shall be
communicated to the coordinating management body already in the planning
phase. As a minimum, data to be submitted shall comprise cruise details and
rationale, character and location of planned activities, type of samples
expected, specific needs for undisturbed experimental sites.

o

The data submitted shall be published by the coordinating management body
in order to allow the scientific community to express wishes for nodisturbance areas and participation in samples/sampling.

o

After a scientific cruise, an accurate record of the completed research,
including details on target and non-target samples taken, an account of the
status of the area (changes since last visit?, human traces or garbage found?),
if possible supported by maps and photographic documents, shall be
submitted to the coordinating management body for publication.

o

After a "tourism" dive, an accurate dive record, and an account of the status
of the area (changes since last visit?, human traces or garbage found?), if
possible supported by maps and photographic documents, shall be submitted
to the coordinating management body for publication.

A database shall be established which
o

collects and makes accessible to the scientific community the data on past,
ongoing and planned activities

o

allows to compile a quality status report for the proposed MPA in order to
assess whether the management goals are met.

A public outreach strategy shall be developed.

b. In order to meet the management goals, the following activities other than science have to be
regulated:
•

Tourism: Dives for touristic purposes in the proposed MPA shall be conducted in
accordance with the Code of Conduct. Sampling shall be prohibited and disturbance
by operation of vehicles must be minimised e.g. by keeping a minimal distance (to be
determined) to the seafloor and geological structures.

•

Mining: Commercial exploration and exploitation of seabed minerals shall be
prohibited. This can only be done via the International Seabed Authority, which will
have to disapprove the area for exploitation by Contractors or the Enterprise.
The International Seabed Authority (ISA) is currently developing regulations for
future mining of massive sulphides and cobalt crusts in the Area, including provisions
to control and reduce the environmental impact of these activities. Under Article
162(2)(x), the Council of the ISA has a duty to disapprove areas for exploitation in
cases where ‘substantial evidence indicates the risk of serious harm to the marine
environment’. Regulations on Prospecting and Exploration for Polymetallic Nodules
in the Area (approved by ISA in 2000): Reg 2(3) provides that prospecting shall not
be undertaken in an area disapproved by the Council under Art 162(2)(x) LOSC, and
Reg 21(6)(c) states that the Commission shall not recommend approval of a plan of
work for exploration if part or all of the relevant area is included in a disapproved
area.

4.

•

Bioprospection: Bioprospection shall be subject to the same regulations as marine
scientific research.

•

Fisheries: The proposed MPA shall be a no-take fisheries zone (currently the area is
beyond fishing depth)

•

Cable laying: The area should be avoided if new cables were put on the seafloor

Management enforcement and authority:

Due to the prevailing lack of a legal framework for establishing MPAs in the high seas, no legally
responsible management authority can be established. However, until this is possible, two ways exist to
ensure that human activities in the area can be managed, and that management achieves its goal:
a. All activities which take place in the MPA have to comply with a Code of Conduct to be developed
under the auspices of the scientific community (envisaged for 2005). This will then be a voluntary
commitment of researchers/research institutions/possibly the governments funding the research.
A general outline of the possible principles is given by Juniper (2004) below:

Source: Juniper, K.S. 2004: from
presentation given at the UN
Informal Consultative Process 2004.

Scientific research
An outline of the possible organisation of implementation of the Code of Conduct is given in Dando
& Juniper (2002 – see attached). It involves mainly the maintenance of an up-to date database of
cruise and sampling schedules, availability, quality and quality of samples and images taken and
maps indicating the location of various activities. The management plans developed for the Lucky
Strike and Menez Gwen vents in Azores waters explain this in more detail (see excerpt from Santos
et al. 2003 attached). As an institutionalised management body cannot take the responsibility for
compliance and data management, InterRidge is proposed as a possible non-governmental
organisation which could probably carry out this task – without having possibilities of enforcement
but having the not inconsiderable force of professional ostracism. The costs for setting up and
maintaining the database could be covered by a contribution from the research projects, requested as
a particular expense in the research budgets, to InterRidge.
InterRidge is an initiative concerned with all aspects of ridge research. It supports and develops
programmes that are of major scientific interest, interdisciplinary, globally or thematically defined,
and, most importantly, require or will benefit from international discussion, planning and
implementation. InterRidge aims to develop scientific, technical and logistical co-operation among
nations and to strengthen international foundations for innovative research into the early part of the
twenty first century. More information at http://interridge.org/
b. The Council of the International Seabed Authority (ISA) shall disapprove the area for exploitation by
contractors or the Enterprise in cases where exploitation would violate the management goals and
objectives.

2.

Any existing or proposed legal status
a. No particular legal status to date, however UNCLOS sets the general obligation "to protect and
preserve rare or fragile ecosystems as well as the habitat of depleted, threatened or endangered
species and other forms of marine life".
Hydrothermal vents are considered to be a "rare ecosystem" as well as potentially hosting
"endangered populations" because of a.o.
1. The presence of species with a restricted geographic distribution
2. Long-lived sites at slow-spreading ridges being important to the regional survival of species and
assemblages of species.
b. The lack of a legal framework for MPAs beyond the limits of national jurisdiction will prevent to
give the area a particular legal status for the time being.
However, OSPAR could recognise this site as being an area in the maritime area outside the
jurisdiction of the Contracting Parties to be included as a component of the network by the OSPAR
Commission.
It may receive a legal status according to the law of the sea, as soon as this is possible.
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Appendix 1

HYDROTHERMAL VENT MANAGEMENT REPORT

Managing Scientific Activities
In the foreseeable future, the management of research activities at hydrothermal vents will be voluntary,
with the exception of formal regulation within areas of national jurisdiction. Successful voluntary
management will require mechanisms that facilitate communication and encourage participation at all
levels, from individual users to national programmes. Working groups discussed several options for
improved communication and community participation:

Communication
Hydrothermal vent research, throughout the oceans of the world, is conducted by diverse individual
scientists and national programmes. No single agency is responsible for funding or governing all of this
research activity, nor is there any common forum for disseminating information relevant to the
management of individual vent sites. The establishment of a central clearing-house for information
about research plans was identified an important early priority for management and conservation. The
InterRidge Office, which, through its membership and infrastructure, is able to reach most of the world's
ridge scientists, was seen as the most likely candidate for this role. In addition to communicating with
individual scientists, the InterRidge office would communicate regularly with national mid-ocean ridge
research programs, research vessel operators (UNOLS, NOAA, GENAVIR, SOC, DFO) and, eventually,
management committees of any vent sites given Marine Protected Area status. Effective voluntary
management will require that agencies and individual scientists communicate regularly with the
InterRidge Office (or other designated clearing-house), to consult and update the central data base prior
to considering or initiating new research activities. The promotion of ridge crest research through
international co-operation is one of the founding principles of InterRidge, which could take on the task
of creating and maintaining a voluntary management database without the need for substantial new
resources. National programmes and individual scientists could do much of the identification and
packaging of relevant information. The greatest challenge will be to obtain community co-operation in
keeping the database up to date, and in respecting any management guidelines, zoning or reporting
requirements that might be developed.

Community Participation
Working groups agreed that the research community would not voluntarily participate in any
management program where a real need was not apparent. The path to building participation in
management of research activities is thus one that focuses on current concerns and needs of vent
scientists. Three approaches were discussed:

Exclusive use
The concept of ecological reserves for long-term observations has been discussed at previous InterRidge
Meetings1 and in articles that have appeared in the InterRidge News2 and EOS3. Earlier discussions
arose as a result of requests from investigators conducting time-series studies of vent communities at
13°N and 9°50’N on the East Pacific Rise. These studies focused on the relationship of community
dynamics to the post-eruptive and longer-term evolution of hydrothermal systems, and, as such, were
particularly sensitive to disturbances resulting from sampling and other interventions. No formal
procedure for proposing or recognising exclusive reserves has been established although, in the two cited
cases, an acceptable status quo is generally being respected. In part, this is a result of the relatively small
size of the research community working in these areas, which eases informal communication and
encourages co-operation.
As InterRidge and several national programs consider establishment of a global network of sites for
integrated studies and long-term observations, adoption of more formal mechanisms for protecting time-
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INTERRIDGE WORKSHOP

series, observational studies may become necessary. One scenario discussed both prior to and during the
workshop, would require investigators to make a formal proposal or request to the international
community, through the InterRidge Steering Committee, for temporary exclusive use of a site for timeseries observations. The research community would then be invited to comment on the proposal,
following which the InterRidge Steering Committee could consider formal recognition. This type of
open, democratic and peer-reviewed approval or recognition process was seen as essential to community
acceptance of exclusive use zones.

Pilot Management/Zonation Projects
Workshop participants discussed a second means of responding to current research needs and developing
community participation in the management of vent sites. This would involve establishing pilot
management plans for 1 or 2 heavy use areas, such as Lucky Strike or 9°N EPR. Key elements of these
management plans would be zonation of different research activities and a means of improving
communication among researchers and groups. Dedicated, site-specific workshops were proposed as the
most effective means of developing management plans that took into account the requirements of all
concerned researchers.

Sample Redistribution
An important outcome of the 1995 InterRidge biology workshop at Rutgers University was the
recognition of the need for a means of sharing sample material collected from vent sites worldwide2.
The high cost of obtaining samples and potential impact of frequent sampling on vent communities
justified development of an international sample-sharing program. Despite considerable effort, various
proposals for voluntary reporting of sample collections and laboratory inventories did not succeed.
While most participants at the Victoria workshop agreed with the merits of sample sharing, it was clear
that another approach was necessary. A new suggestion was brought forward whereby the initiative
would come not from the individual collecting the samples but rather from investigators requiring
material for their research. Scientists or organisations would be invited to publish 'wish lists' on the
InterRidge web site, so that investigators heading into the field would be able to make greater use of
collected material. This mechanism could lead to new collaborations and would be particularly
beneficial to scientists unable to participate in oceanographic expeditions.
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biological productivity;
 other marine resources and habitats
necessary to fulfil the mandate of the
Minister of Fisheries and Oceans.
As a Marine Protected Area, the
Endeavour Hydrothermal Vents Area
contributes towards the protection and
conservation of a representative portion
of the Endeavour Segment of the Juan de
Fuca Ridge, its dynamic submarine
ecosystems,
unusual
hydrothermal
features, specialised biota and habitats,
high
biodiversity
and
enhanced
biological productivity.
The broad objectives defined in the
Oceans Act, Section 35(1), are discussed
in more detail below as they pertain to
the management of the Area:
The Conservation and Protection of
the Unique Habitats of the Area
(Consistent with Objective (c) in the
Oceans Act, Section 35(1).)
a) Further our understanding of the
unique biota assemblages endemic
to the Area, and develop
appropriate conservation measures.
b) Further our understanding of the
linkages between the Area and the
surrounding deep-sea environment,
and
develop
appropriate
conservation measures.
The Conservation and Protection of
the Area as a marine area of High
Biodiversity or Biological Productivity
(Consistent with objective (d) in the
Canadian Oceans Act, Section 35(1))
a) Ensure
the
protection
and

conservation
of
the
habitat
supporting
the
unique
microbiological community.
The Conservation and Protection of
Any Other Marine Resource or Habitat as
is Necessary to Fulfil the Mandate of the
Minister of Fisheries and Oceans
(Consistent with objective (e) in the
Oceans Act, Section 35(1))
a) Ensure the continued sustainable
human activities in the area, which
support the MPA and community
involvement and awareness.
5. The Plan
As a Marine Protected area, Lucky Strike
and Menez Gwen hydrothermal vent
fields; contribute to the protection and
conservation of a portion of the Atlantic
ridge, to their submarine ecosystems,
hydrothermal activities, specialised biota
and habitats, high biodiversity and
enhanced biological productivity.
In Annex V of the OSPAR
Convention, two sets of obligations to the
convention are stated:
1. (arising
from
the
OSPAR
Convention of 1992): protection of
the maritime area against the
adverse effects of human activities
(...), to conserve marine ecosystems
and ... restore marine areas;
2. (arising from the Convention on
Biological Diversity of 1992): to
develop strategies ... for the
conservation and sustainable use of
biological diversity.
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Following the precautionary principle
it becomes quite obvious that there is a
need for management of the ongoing
activities and to create a basis to regulate
prospective activities in a sustainable
manner. If degradation of the system and
its ecological processes shall be avoided,
for a management plan to be effective in
fulfilling its objectives, the correct
priorities and measurements need to be
chosen.
Objective 1: Designation of the area as
MPA
The MPA status is the fundament to
coordinate the ongoing research activity
and to regulate further prospective
activities. For example potential mining
activities can be prevented as being
destructive and other activities like
tourism can be conceived in a sustainable
manner.
Objective 2: Assess quality and quantity
of existing information:
a) Need to define clearly the
stakeholders and the legislative
framework affecting the area.
b) Past/ present/ prospective research
activity
including
sampling
activity, pictures (if available),
exact location of research within
the area and names and
nationality of the vessel and a list
of all participants.
c) Biogeographic and geological
maps of the area giving a general
overview of the area and of the
individual chimneys
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Goal: Data about research activity and
different maps of the area are needed to
create a data bank for the MPA to decide
about management objectives and actions
like zoning of the area and regulation of
research activities.
When the existing information has
been compiled it can be decided what
kind of information is still needed and
how this can be obtained. Here it could
be considered if an Environmental
Impact Assessment (EIA) would be
feasible and of value to the definition of
further management objectives.
A code of conduct for scientists
should include agreement on providing
data collected to the MPA data bank.
Objective 3: Zonation of the MPA
Taking into account that despite the
Lucky Strike hydrothermal vent field
(Fig. 18) is one of the largest in the world
(in terms of number of animals is quite
low), and that the Menez Gwen
hydrothermal vent field (Fig. 19) is quite
small, the limits of the two MPAs were
established. A zonation is proposed
taking into account the scientific
pressure, and the geographic conditions.
LUCKY STRIKE
Marine Protected Area - Latitude 37º12’
to 37º22’N, Longitude 32º15’ to
32º22’W, including the water column,
the seabed and the subsurface.
Core area - Latitude 37º17’ to
37º18’N, Longitude 32º15’50’’ to
32º17’15’’W
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Integral Reserve (observation)

Reserve (observe, monitor)

Bairro Alto and Elisabeth until the Lava
Lake. Latitude - 37º17’29’’-40’’N and
Longitude 32º17’-16’50’’W.
This area will respect the natural state
of the environment (natural condition).
Evolution of vent areas will be observed
in these areas.

LS ET and Sintra.
Regulated Sampling
The remaining area, but respecting the
Code of Conduct and the indications of
the MOMAR Steering Comity

Regulated scientific activities are the only activities permitted inside the MPA.

Fig. 18. Zonation of the MPA at the Lucky Strike Hydrothermal Vent Field.
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MENEZ GWEN
Marine Protected Area - Latitude 37º47’
to 37º52’N, Longitude 31º28’ to
31º35’W, including the water column,
the seabed and the subsurface.
Core area - Latitude 37º49.8’ to
37º51’N, Longitude 31º30’ to 31º31.8’W
Conservation
Area
(Non-intrusive
observation, non-destructive sampling
allowed)
Southern sites including the active
volcano and the coral reefs
Between parallel oblique lines defined

by points: line 1 - A1- 37º51.76’N;
31º31,80’W and B1 - 37º50.52’N;
31º31,80’W and line 2. A2 - 37º50.16’N;
31º30,18’W and B2 - 37º49.92’N;
31º30,18W.
Regulated Sampling
The remaining area, but respecting the
Code of Conduct and the indications of
the MOMAR Steering Committee
Regulated scientific activities are
the only activities permitted inside the
MPA.

Fig. 19. Zonation of the MPA at the Menez Gwen Hydrothermal Vent Field.
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Objective 4: Monitor and coordinate
activities at the vent field through an
Access
Authorisation Process and Zonation of
the Area
Goal:
The current main issue for
management is the research activity at the
vent site being the only actual impact. To
ensure that research activities do not lead
to disturbance of the ecosystem and
different research activities do not lead to
conflicts among each other their
frequencies, intentions and specific
destination within the area need to be
regulated. Therefore any request for
access should be directed to an
authorised institution that will grant
permission based on the defined MPA
status and its individual measurements as
defined by the plan.
To prevent overlapping, research
activities should be coordinated in
accordance to the zonation of the area.
Requests for access should include:
Principal Investigator or Program
Operator (if non-research)
Funding sources
Rationale for the cruise
 Kinds of activities planned
(including anticipated number and
type of samples to be collected;
equipment to be left in the area,
date of recovery of the equipment.)
 Specific location of activities
 Schedule and approximate dates of
the program
 Name of the vessel (if available)
 Number of cruise participants

 Names
of
any
Portuguese
participants
 Planned dissemination of results
 Agreement to the code of conduct
Protocols shall also be established in
order to implement some approaches
like:
 Sample activities will require
before and after images properly
document and submitted with
cruise reports
 All/persons
organisations
conducting activities in the area
will be required to submit cruise
reports, and describe activities and
procedures undertaken (in six
months).
 Vessels carrying out activities in
the area will be required to reserve
a berth for an observer.
Objective 5: Code of Conduct
5.1 - Scientific research
Research activities should be in
accordance to the approved MPA’s
Management Plan and any other local
and international regulations.
The PIs must provide to the MPA all
accurate and relevant information in
order to obtain clearance for the research.
After any cruise a list of samples
(species (or type), preservation methods,
numbers,
destination,
person/lab
responsible) should be sent to the MPA
Management Committee.
The MPA administration is aware of
the need to protect unpublished data with
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respect to authorship. The MPA
encourages the publication of the results.
The MPA must keep a public record
of planned and completed research. It
should also have communication
channels permanently open to InterRidge,
MOMAR, IOC, etc. Research should be
publicized in order to avoid conflicts of
interest.
The MPA management committee
should publish an annual summary of
research carried out in the area, directed
mainly to general public.
The MPA encourages interdisciplinary
research teams. Not only one discipline.
The PIs should report collection of
non-target samples (not initially covered
by the approved research programme).
Research should not pollute the area
(e.g. ballast disposal). Presence of nonnatural
materials
should
be
communicated to the MPA.
No disposal of sampling material at
sea outside the area of collection (prevent
contamination).
In the MPA research proposals need a
statement
to
indicate
possible
environmental impacts.
Biological transplantation should be
forbidden inside the boundaries of the
MPA and discouraged elsewhere (risks of
disrupting genetic integrity, disease
dissemination and introduction of alien
species).
Scientific equipment deployed on the
sea floor must be reported in order to
avoid conflicts of interest.
Voucher specimens and reference
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collections should be deposited in a
Natural History Museum in accordance
to the InterRidge Biological Exchange
Agreement (e.g. Museu Municipal do
Funchal (História Natural)), which in
turn should keep updated public records.
5.2 - Fisheries
No experimental as well as commercial
fisheries should take place inside the
boundaries of the MPA.
The MPA Committee should develop
and maintain information programmes
(awareness campaigns) towards the
fishermen communities, involving their
local organizations and other agents.
5.3 - Tourism
Although tourism is not, for the moment,
an important activity in the area, there are
elements that indicate that this activity
could increase in the future, with
associated increased risk of impact. Extra
caution should therefore be exerted if this
activity is to be permitted.
As a minimum:
 Access should be prohibited in the
defined zones shown in the
accompanying
maps
i.e.
experimental areas and highly
sensitive areas.
 Other areas will also have
restrictions relating to operation,
type and size of vehicle, etc.
 MPA officers should be required
on board tourism vessels to explain
the MPA, describe work being
undertaken and have enforcement
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duties. An officer should also be
present on each dive.
During tourist trips collection of
specimens will be prohibited.
Photographic and video images
should be used only for private use.
Tourism enterprises should submit
independent Environment Impact
Assessments (EIA). The activity
should not impact or degrade the
area in any way. Presence of nonnatural materials should be
communicated to the MPA.
Tourism trips and vessels will be
licensed and such licenses will be
revoked, if they violate the
management objectives of the
MPA.
A license fee, which will contribute
to the management of the MPA,
should be considered.

5.4 - Commercial exploitation (Mineral,
geo-thermal and Biotechnological)
All commercial exploitation on the above
topics shall be forbidden inside the
boundaries of the MPA. Exploitation
outside the MPA, which might affect the
MPA, should be subject to strict
independent environmental assessment
and maybe prohibited.
A fee should apply to professional
photographers and copies of the images
should be given to the MPA data bank.
Publication of photographic material

should refer to the MPA.
Objective 6: Establishment of a MPA
data bank
Goal: In accordance with InterRidge,
and in view to fulfil the objective 2, a
data bank of the MPA should be created
including a list with samples that have
been taken and a wish list for samples
needed. It is proposed that this should be
linked to the InterRidge homepage. In
this way the research impact and sample
taking
can
be
minimized
and
investigations can be facilitated where
own cruises to the site are not possible.
Moreover monitoring of the MPA
including the effects of human activities
will become feasible.
To obtain the respective data it could
be set as a mandatory part of the code of
conduct for the scientists to provide the
data they collected to the data bank. This
data bank will be part of a possible
information centre. The purposes of this
data bank are:
 Inform scientists of the plans to be
carried out or are being carried out
at these two vent fields;
 Foment the information sharing,
cooperation and reduction of
duplication research;
 Identify research gaps, providing
guidance for further research;
 Provide resources for education and
public in general;
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Objective 7: Public education
Goal: To increase public knowledge
about hydrothermal vents and the need to
protect marine features and ecosystems.
Objective 8: Other activities
Goal: The potential of eco-tourism as a
source of funding for the MPA and to
increase public knowledge about
hydrothermal vents and the need to
protect marine features and ecosystems
should be evaluated.
6. Administration
The administration of the MPA should
consist of a general assembly (GA)
which consists of the following
persons/positions:
 Chair: Regional Secretary of the
environment to convoke the GA.
 Representatives of all stakeholders
to the MPA and its surrounding
area.
 Representatives of all agencies/
institutions who are responsible for
the MPA and its surrounding area.
 Scientific
Experts
for
Hydrothermal vents and the
surrounding area as needed
 Representatives of NGO's involved
in the MPA/surrounding area (e.g.
WWF)
 Executive Managers for the MPA
They will be responsible for:
a) Identification and evaluation of
critical issues involving access to
the MPA and activities within it;
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b) Review proposed activities within
the area and give recommendations
about permission to the Access
Authority Board;
c) Identify opportunities to increase
public knowledge and awareness of
the area;
d) Manage the research databank;
e) Review
and
evaluation
of
past/present
and
prospective
measurements of the Management
Plan and their effectiveness
periodically;
An executive managers group, which
is
designated
by
the
Regional
government, and is responsible for the
vessel clearance requests analyses.
An advisory organ which is elected by
the general assembly, constituted by no
more than three person, which will be
consulted by the executive managers
when needed.
Beyond monitoring compliance with
the regulations and objectives of the
MPA, this process will enable the
General Assembly to better co-ordinate
activities in the area thus maximising
benefits while minimizing deleterious
impacts to the ecosystem. Currently, this
authorisation
process
is
largely
accomplished in conjunction with the
foreign vessel clearance request process
through the Department of Foreign
Affairs and International Trade. These
foreign vessel clearance requests will
also be vetted through the Management
Committee Governance Structure.
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7. Financing
Eco-Tourism and/or Research Permits
could be a source of income together
with the regional government.
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