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1.0. Introduction
1.1. Purpose & scope
The purpose of this position statement is to
guide the evaluation of marine habitat
enhancement structure proposals in
Bermuda so that any marine enhancement
structure, commonly known as an artificial
reef, will enhance marine resources and
recreational uses of Bermuda’s Platform
and surrounding seamounts without
adversely affecting natural resources or
impeding other beneficial uses.
This policy is not intended to evaluate or permit
the dumping of waste or other materials not
intended, as the primary purpose, for the
enhancement of the marine environment. Such
proposals are evaluated under separate policy.

It is the opinion of the Marine Resources
Board that, at the time of writing, Bermuda
has an extensive and relatively healthy
natural reef system. As such, marine habitat
enhancement structure (MHES)
development is generally not supported
unless it has significant education, research,
recreation, economic and/or resource
management potential.
As the impacts of habitat enhancement
structures are not entirely understood, the
Bermuda Government must proceed
cautiously in considering permits for such
structures. This document builds on lessons
learnt from other jurisdictions with similar
reef systems. Other government agencies
are encouraged to incorporate the
Marine Enhancement Structure Policy, February 2014

elements of this position statement, as a
minimum, into their own policies.
This position statement sets minimum
recommended standards for evaluating habitat
enhancement structure proposals and lists the
factors that should be considered in their
planning. Applications for MHES will only be

approved for such development when they
are found to be consistent with the criteria
described in these guidelines.

1.2. Extent & jurisdiction
While related legislation includes the
entirety of marine benthic habitats within
Bermuda’s Exclusive Economic Zone (EEZ),
this policy applies to all seamounts within
the 200 nm limit of Bermuda’s Exclusive
Economic Zone (EEZ), with its main focus on
the marine waters of the Bermuda
Platform, to the extent of the 200 m depth
contour (Figure 1).
Bermuda is comprised of a group of islands
that are the emergent part of the Bermuda
Seamount, henceforth called the Bermuda
Platform, the largest of seven seamounts
located on the Bermuda Rise, a raised
portion of the seafloor that extends across
Bermuda’s EEZ. The remaining seamounts
within the EEZ are completely submerged
and are Challenger Bank and Plantagenet
Bank (27 km and 41 km SW of Bermuda,
respectively; depth ~50 m), Bowditch
Seamount (39 km NNE; depth ~600‐800 m),
Muir Seamount (255 km NE; depth 200 m),
and deeply submerged Crescent Seamount
(115 km NW), and Siboney Seamount (320
km ENE).
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Figure 1. Bermuda Exclusive Economic Zone

Figure 1: Bermuda’s Exclusive Zone
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1.3. Summary of Bermuda’s reefs &
marine communities
Bermuda’s location, at 32.4 N and 64.8 W,
and approximately 300 miles southeast of
the Gulf Stream, contributes to the island’s
subtropical climate and hence its
uniqueness as the most northern outpost
for Caribbean biota in the Atlantic Ocean.
Although living outside their optimal
biological range, the marine species
inhabiting Bermuda’s coral reefs and
seagrass beds are healthy and thriving as
evidenced in recent reports on reef health
and population genetic studies (for a
summary see Locke et al. 2013; Manuel et
al. 2013; Smith et al. 2013).
Coral reefs play a significant role in
Bermuda’s past, present and future. They
assisted in the formation of the Bermuda
Platform and the islands as
we know them today, and
continue to protect Bermuda
from the forces of erosion.
Regrettably, over the course
of the island’s history some
reefs were considered a
hindrance and were removed
without regard to the
importance of these reefs to
the viability and integrity of
Bermuda’s marine
communities.
The Bermuda Platform is
similar to an atoll in appearance
in that it is comprised of islands
and reefs that surround a

central lagoon. The total marine area of the
platform, to the 200m depth contour, is
estimated at 753.2 km2, and of this 326.99
km2 is considered reef. The reefs of the
platform have been identified as being
formed either by coral or by an association
of algae and vermetid gastropods. The
former, coral reefs, are the most extensive
in area and relief and are found across the
platform whereas the algal vermetid cup
reefs occupy areas around the platform rim,
most notable the south shore “breakers”.
Bermuda’s reefs have been classified into
different zones according to size, location
and biological characteristics. These zones
are described as the fore reef slope, main
terrace, rim, lagoon and inshore reefs (Fig.
2). A detailed account, provided below, is
adapted from Coates et al. (2013).

Figure 2. The Bermuda Platform, to the 20 m and 200 m depth contours.
Illustrating the different reef zones (Adapted from Logan and Murdoch, 2011).
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Fore‐Reef Slope

Reefs of the fore‐reef slope occur along the
outside margin of the Bermuda Platform
from a depth of 20 m to 50 m. Within this
reef zone, total coral coverage ranges from
50% at 20 m to 25% at 30 m (Logan 1992),
with a reduction in species diversity below
40 to 50 m. The dominant hard, stony corals
from 20 to 30 m are Orbicella franksi,
Pseudodiploria strigosa, and Montastraea
cavernosa.

the western edge of the platform. Total
coral cover is highest in this zone often
reaching 50%, but coral species diversity is
low. The vertical reef relief and rugosity of
the terrace is less than that of the fore reef
slope. Dominant coral species are Diploria
labyrinthiformis, Pseudodiploria strigosa,
Montastraea cavernosa, Porites astreoides,
and Orbicella franksi.

Figure 4. Main Terrace

Rim

Figure 3. Foreshore Slope

Main Terrace

Reefs of the main terrace are peripherally
located between the fore reef slope and
Bermuda’s rim reefs. The zone extends
from depths of 10 m to 20 m and consists of
a series of reef ridges separated by sand
channels. The zone extends from a narrow
sediment apron at about 5 m depth to a
relatively flat terrace at 15‐20 m which then
merges into the fore reef slope. These
ridges are particularly well developed along
Marine Enhancement Structure Policy, February 2014

The rim reefs are developed on the raised,
shallow shoals that surround the North
Lagoon. Locally, these reefs are referred to
as ledge flats. They project from the main
terrace toward the lagoon in what appear
to be lobate extensions. The reef tops lie
between 2 m and 6 m depths, and between
these are sand channels of about 10‐15 m
depth. Coral coverage is about 20% (Dodge
et al. 1982).
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Figure 5. Rim Reef

Large octocorals (sea rods, fans, and
plumes) are prevalent along the tops and
sides of these reefs and are positioned to
receive optimal flow from open ocean surge
and prevailing currents. Among the rim
reefs, Diploria, Pseudodiploria,
Monstastraea, Orbicella and Porites corals
account for over 90% of the coral coverage
with Diploria and Pseudodiploria accounting
for over 65%. Sponges, zoanthids,
hydrozoans, anemones and corallimorphs
are common along with smaller colonies of
less common coral species like
Stephanocoenia intersepta and Agaricia
fragilis.
Lagoonal Reefs

Reefs of the north lagoon include patch
reefs of various sizes. Typical lagoonal patch
reefs extend close to the sea surface, with
steep flanks reaching down to 20‐23 m.
Coral coverage on the tops of these reefs is
generally less than 20% (Dodge et al. 1982)
although the sides may have higher
coverage. Diploria, Pseudodiploria and
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Figure 6. Lagoonal Reef

Porites dominate the outer patch reefs,
Monstastraea franksi the central area and
Madracis auretenra and Madracis decactis
the near shore reefs. The lagoonal reefs
have higher coral species diversity than the
outer platform reefs. This species richness is
also evident in other sessile invertebrate
biota such as octocorals, zoanthids,
sponges, anemones, tunicates and bivalves,
and calcareous algae.
Inshore

In Harrington Sound, the Great Sound and
the Little Sound, hard bottom communities
with up to 5% coral cover are common.
However, within Bermuda’s inshore waters,
Castle Harbour has the most significant
coral reef development; fringing reefs occur
around the western and southern
shorelines and steep sided patch or
pinnacle reefs are present in the north‐
western and south‐eastern areas of the
harbour.
Dredging in 1941‐1943, for airport
construction, had deleterious effects on all
Page 5

Figure 7. Typical Inshore Reef

Figure 8. Seagrass Bed

reefs in Castle Harbour, reducing coral
cover to only about 5% on fringing reefs and
13% on patch reefs (Dodge and Vaisnys
1977). Prior to dredging, the waters of
Castle Harbour were clearer and supported
healthy reefs. Isophyllia sinuosa and
Diploria labyrinthiformis are the dominant
corals on the top of patch reefs, which have
both low cover and diversity, whereas the
steep sides have relatively high cover by
branching species of Madracis auretenra,
Madracis decactis and Oculina spp.

filiforme, Halophila decipiens and both
Halodule bermudensis and Halodule
wrightii. Ruppia maritima is restricted to
land locked brackish or marine ponds. In
recent studies only four species are found in
open waters, S.filiforme. T.Testudinum,
H.decipiens and Halodule sp. (Coates et al.
2013).

Seagrass & Calcareous Green Algal Beds

As in many tropical locations seagrass beds
and submerged macroalgae beds are closely
associated spatially and ecologically with
coral reefs.
In Bermuda, seagrass beds are located
across the platform both inshore and
offshore. However, Bermuda has fewer
seagrass species than in the Greater
Caribbean; five genera and six species are
reported including Ruppia maritima,
Thalassia testudinum, Syringodium
Marine Enhancement Structure Policy, February 2014

Figure 9. Calcareous Green Algal Bed

Calcareous green algae form a second
macrophyte dominated benthic community.
They are fairly common across the Bermuda
Platform but are rarely encountered along
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the South Shore due to higher wave energy
and coarse mobile sediment. The most
common genus is Penicilllus followed by
Udotea and Halimeda (Coates et al. 2013).
Soft Bottom Communities

Within Bermuda’s northern lagoon and
inshore waters, large areas of sand and fine
sediment exist. The majority of species
diversity within this marine benthic habitat
is hidden from direct observation, beneath
the surface of the sediment, leading to a
lessened appreciation for the importance of
these communities. Benthic organisms such
as sea cucumbers live atop these sediments
and burrowing crustaceans like mud
shrimps, and interstitial organisms like
marine worms live within the sediments. All
are valuable bioturbators for sediment
oxygenation, as well as important
contributors to the breakdown of organic
material and release of nutrients back into
the marine environment. Some of the
species living in this environment are
endemic species, found only in Bermuda.

valuable habitat for diverse assemblages of
marine fauna, including species of soft and
hard corals, the biodiversity of which is
vastly different than that occurring at
shallow depths.

Figure 10. Deep Water Coral

Deep Water Communities

Outside the peripheral fore reef slope of
the Bermuda Platform, the depth and slope
of the Bermuda seamount gradually
increases to 200m and the deeper abyssal
depths of the Bermuda Rise that surround
the seamount (~2500m). Within the deep
ocean, seamounts are ecological hotspots
of biological diversity. The seamounts
within Bermuda’s EEZ are no exception.
These deep‐water environments provide
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Figure 11. Deep Water Coral

Page 7

1.4. Summary of Bermuda’s Marine
Cultural Heritage
There are at least 150 found/known
shipwrecks in Bermuda's waters. Estimates
put it at around 300 shipwreck sites, areas
where entire ships actually came to rest,
with perhaps an equal number of sites
where ships did not perish but show
evidence of ships in distress.
The earliest discovered and identified
shipwreck with an established date is the
San Pedro – 1596 – however there are
definitive historical records and accounts of
ships wrecking on Bermuda’s reef as far
back as 1543.
Many shipwrecks are well known to
fishermen and local diving enthusiasts. The
most aesthetic and accessible of these are
popular tourist dive sites and having
become Marine Protected Areas set aside
for recreational purposes declared as
“Open” to the recreational diving public but
restricted for fishing.
In the last 400 years societies’ perception of
shipwrecks has moved from objects of
salvage ‐ to objects of exploration ‐ to
objects of scientific scrutiny and
entertainment. In Bermuda shipwrecks and
their associated cultural remains, that are
older than 50 years, are protected under
the Historic Wrecks Act 2001. The Historic
Wrecks Act 2001 was formulated expressly
to guarantee that all exploration on
shipwrecks be carried out to the highest
Marine Enhancement Structure Policy, February 2014

scientific archaeological standard, with
direct Government oversight, and with all
Figure 12. The Superior, c. 18th century

information being shared with the public.
This relatively new Legislation reflects
today’s overriding concern regarding the
historical value of historic wreck sites and
the preservation of Bermuda’s maritime
heritage.
The Historic Wrecks Act 2001 provides
blanket protection for all shipwrecks (50
years old +) in Bermuda’s territorial waters,
making all materials found or recovered on
shipwrecks the property of the
Government. There are severe penalties for
anyone caught interfering with or removing
anything from a Shipwreck or Marine
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Heritage Site without a license.
Wrecks are classified as “Open” or
“Restricted” depending on several criteria.
“Restricted” wrecks are considered closed
and can only be accessed under a license
issued by the Custodian of Historic Wrecks.
There may be several reasons for restricting
a site but generally it is because of its
historical significance, risks to the site from
uncontrolled access or risks to divers from
the wrecks themselves. Open shipwrecks
are unrestricted to the general public.
The large number of wrecks in Bermuda is
due primarily to the Island’s unique
geographical position. In the 16th and 17th
century Bermuda was the critical sight of
longitude for early navigators providing the
only reliable mid Atlantic reference point
for the return journey to Europe. If these
navigators had the misfortune to sight
Bermuda on her western edge they
inevitably were on a collision course with
the extensive reef system that extends out
from the Island. This accounts for the large
number of early wrecks on the outer
western rim of Bermuda’s reef. With
Bermuda’s settlement the Island became an
established mid Atlantic port and with all
transatlantic trade being inevitably
maritime Bermuda saw an intense amount
of maritime traffic and by association
shipwrecks. Today the island is literally
surrounded by an incredible variety of
shipwrecks with a significant number found
inside the reef line and in our ports and
harbours.
Marine Enhancement Structure Policy, February 2014

A shipwreck event is a cataclysm for reef
systems. The scars from 16th century
shipwrecks are still visible today. In fact the
final resting place for several significant 17th
century shipwrecks have been located by
following the scars they left on the reef as
they bounced or struck their way through
Bermuda’s reef barriers.
Little evidence of the older ships is left to
indicate their presence. Shipworms (Teredo
sp.), a warm water wood boring marine
bivalve, shortened the lives of early
European ships by literally eating their way
through them. European shipbuilders spent
centuries testing methods to protect their
ships from this problem. Shipworms only
affect, vessels below certain latitude,
including Bermuda. As such any ship that
was primarily made of wood, unless quickly
buried by the sand, has all but disappeared
leaving behind a ballast pile, some canon
and remnants of iron fittings and cargo.
Ballast, consisting generally of dense rocks,
in time either sinks under the sand or
becomes completely grown over by coral.
Similarly cannon and iron fittings can also
disintegrate.
It was not until the advent of coating ships
in thin sheets of copper in the late 1700’s
that we start seeing larger debris fields
from shipwrecks. These copper clad and
bronze fitted ships when wrecked tended to
resist the Ship worm but also coral growth
for a longer period, making areas with
wrecks coated in this material, somewhat
lower in biodiversity than expected.
Page 9

It is only with composite vessels (ships with
iron frames and wooden sides) and fully
iron ship built in the 19th Century that
shipwrecks persist as large structures with a
large debris field. In the context of marine
habitat enhancement structures it is these
shipwrecks, the composite and fully iron
vessels, that are the most relevant and the
most useful for comparative purposes.
Coral growth on many of these older (pre
1900) structures can be extensive, the
wreck providing substrate for coral
settlement.
In all cases the wrecking of an iron ship on
the reef created massive and extensive reef
damage. Shipwrecks occur generally during
traumatic weather events and the wrecking
of a ship can be an extended episode with
ships stranding and then shifting and
moving sometimes several kilometers
before finally sinking impacting several reef
areas in the process. Even when settled in
their final resting place a ship will roll and
shift and decompose in such a way that the
damage to the reef is far more extensive
than the simple footprint of the ship. In fact
the continued degradation of an iron wreck
and its continuous exposure to rough seas
mean that a wreck can continue to move –
breaking and destroying coral even today.
The coral settlement and growth on some
of these older iron shipwrecks is extensive
and impressive. However compared to a
healthy reef system the coverage and
extent is far less.

Marine Enhancement Structure Policy, February 2014

Figure 13. Illustration of a dive site mooring

Fisherman often like to use shipwrecks as
fishing sites as they provide clear and
repeatable destination points that can be
baited to encourage fish recruitment. There
are several other important functions
provided by intentional shipwrecks.
Intentional shipwrecks can be placed in
areas and at depths that fit with the
commercial needs of the dive operators as
well as adding variety and enhancing the
visiting diver’s experience. These
intentional shipwrecks are also very popular
and therefore provide relief to some of the
more historic open shipwreck dive sites by
decreasing diver traffic.
Currently 32 sites, predominantly historic
wrecks, are actively buoyed under the Dive
site program environmentally friendly
moorings so that boaters can tie up to
these and avoid anchoring on, and possibly
damaging, the reefs. The majority of these
sites are in protected areas (Fisheries
(Protected Areas) Order, 1990) and are “No
Fishing” zones.

Page 10

Figure 14. The Montana, 1863

Figure 17. The Hermes, 1984

Figure 15: The Darlington, 1886

Figure 16. The Caraquet, 1923
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Figure 18. The Forceful, 2008
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2.0. Overview of the purposes &
types of marine habitat
enhancement structures
(artificial reefs)

This section:

Habitat enhancement structures can range
widely in design. They generally aim to
enhance fish habitat by providing structure
for fish and other aquatic life to colonize
and potentially lead to an increase in their
biological production.



Habitat enhancement structures range in
size, complexity and cost. They are
generally categorized as either purpose
built modules Fish Attracting (or
Aggregating) Devices (FADs), or
decommissioned manmade equipment
modified to function in a similar manner.






defines what is a marine artificial
enhancement structure.
sets out the goals and objectives of the
policy.
summarizes benefits and risks of habitat
enhancement structures.
outlines what is and is not considered
an acceptable use for the creation of a
marine habitat enhancement structure.

2.1. Definition of marine habitat
enhancement structure (MHES)
A habitat enhancement structure (marine
habitat enhancement structure) is a
submerged structure deliberately
constructed or placed on the seabed to
emulate some functions of a natural reef
such as protecting, regenerating,
concentrating and/or enhancing
populations of living marine resources. 1

Figure 19. The King, 1984

1
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London Convention and Protocol, Page 2
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Objectives of a habitat enhancement
structure may also include the protection,
restoration and regeneration of aquatic
habitats and the promotion of research,
recreational opportunities and educational
use of the area.

2.2. Incidental artificial habitats
The definition of a habitat enhancement
structure does not include submerged
structures deliberately placed to perform
functions not related to those of a natural
reef, such as breakwaters, moorings , docks,
marinas, cables, pipelines, marine research
devices or platforms, even if they
incidentally imitate some functions of a
natural reef.
Incidental habitat creations are outside the
scope of this document. However this policy
does recognize their potential value to
biodiversity as they can provide incidental
habitat for fish and other organisms in the
food chain.

results. Based on the best scientific
information available, marine habitat
enhancement structure shall be sited,
constructed, subsequently monitored and
managed in a manner which will:
1. Ensure habitat enhancement structures
have a net benefit gain to the marine
environment.
2. Ensure habitat enhancement structures
do not adversely affect natural and
shipwrecks and cultural heritage sites
(i.e. shipwrecks), human health or other
users of the marine environment.
3. Ensure no pollution or degradation of
the marine environment as a
consequence of the placement of
marine habitat enhancement structures.
4. Ensure that the placement of marine
habitat enhancement structures is not
used as a means of “dumping” of waste.
5. Enhance fishery resources to the
maximum extent possible.
6. Create no obstruction to navigation.

2.3. Goals and objectives of policy
This position statement recognizes first that
Bermuda has an extensive and relatively
healthy reef system. Second that as a
fishery management technique MHES is in
its infancy in the Bermuda. Consequently,
all marine habitat enhancement structures
shall be considered experimental. This
position statement shall be reviewed by the
Marine Resources Board, in conjunction
with other stakeholder groups for purposes
of extension and/or revision on an annual
basis for purposes of updating, based on
evaluation of research and monitoring
Marine Enhancement Structure Policy, February 2014
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2.4. Benefits & risks of artificial
structures
The benefits and risk of artificial marine
structures can be categorized as follows:
A. Physical benefits & risks

Purpose built MHES are generally for
production or protection purposes. The
most common opportunistic structures
used to construct reefs are ships (both
wrecks and vessels deliberately sunk for this
purpose). These have been the accepted
norm in Bermuda with little else accepted.
However it is useful to note that in other
jurisdictions structures such as
construction materials, planes, cars, buses
and controversially car tires are used,
although there does not seem to be a
general agreement on their acceptability.
Additionally natural rocks have also been
used, although more frequently in high
energy areas for coastal protection
purposes, rather than for marine habitat
enhancement structures. However such
structures used for MHES are highly
unstable overtime, usually do not achieve
their purposes and, contribute to
degradation of the marine environment.
Purpose built MHES are different from
coastal protection breakwaters.
Breakwaters tend to be built of heavy,
relatively plain modules e.g. concrete
blocks/boulders of various designs, with
deterrent arms and not intended to
promote settlement or occupation of
marine life. To date no breakwaters have
Marine Enhancement Structure Policy, February 2014

purposefully been installed on Bermuda’s
reef platform. However it is useful to note
that such structures tend to be constructed
in modules of various shapes in such a way
as to be linked or piled together. This does
allow such structures to have sufficient size
and integrated surface and potentially allow
the establishment of habitat and living
space for organisms.
Three dimensional MHES can add more
vertical relief, providing more living area
relative to the same area of horizontal sea
floor. The taller and more complex a
structure the greater available surface area
for marine life to colonize and the more
productive it can be. Further, artificial
structures provide additional food sources
and refuge for fish and invertebrates.
Currents diffused by reef structures can
provide calm water and reef inhabitants can
better utilize energy that would otherwise
be expended swimming against a current
for growth. 2
Conversely any new man made structure
has the potential to impact the marine
environment in a variety of ways including
but not restricted to:




2

Damage to or destruction of existing
high quality habitat.
Damage to or destruction to historic
shipwrecks or cultural heritage sites.
Damage to fishing gear.

Chang 1985
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Impediment to navigation with potential
to obstruct navigation routes, or pose a
threat to boats, or underground utilities.
Movement of material by currents or
wave forces which may which may
conflict with other maritime, coastal
areas of interest.
Alterations to the hydrographic
characteristics of an area.
Alterations to sediment transport of an
area.
Damage to surrounding reef through
battering or grinding.

B. Biological benefits & risks

The surface area of an MHES can assist with
the development of new growing, highly
productive communities providing food
sources for fish and other marine life.
Further they can provide spaces and
crevices for marine life to find refuge.
Invertebrates can colonize reef structures
and filter organic matter, bacteria and algae
from the water column, improving the
water quality of the surrounding area 3
Biological risks may include but are not
limited to species displacement, species
over enhancement, disruption of migratory
patterns, overfishing, and disease
occurrence associated with the
concentration of marine populations.4
Deployment of a MHES will inevitably
smother the benthic epifauna and infaunal
communities directly under the footprint of
3
4

Svane and Petersen 2001
Figley 2004
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the structure. The impact will depend on
uniqueness of habitat, the presence of rare,
threatened or endangered species, the size
of the structure. The possibility of
cumulative impacts should also be taken
into account.
Another concern is the potential for marine
habitat enhancement structures to provide
an opportunity for the establishment and
spread of invasive species, both by
providing suitable, unoccupied substrate,
and by functioning as a corridor for alien
species to cross unsuitable habitats e.g.
lionfish. Possible long term environmental
changes include:








changes in the character of the
surrounding sediment and infaunal
communities;
changes in the biological communities
of the area in which the MHES is placed
(especially epibiota and fish), including
the introduction and establishment of
alien species;
increased exposure to contaminants as
a result of physical and chemical
weathering of MHES; and
localised sediment scour close to the
MHES.

C. Socio‐economic benefits & risks

An MHES may provide benefits for
commercial and recreational fishing,
recreational diving activities, habitat
restoration or expansion, cultural heritage
protection, creation of marine sanctuaries
and mitigation for habitat loss.
Page 15

Many MHES have been developed to attract
SCUBA divers and recreational anglers. To
ensure maximum benefit, diving MHES
should be visually attractive and interesting
and should preferably support a profusion
of marine life. Sunken ships (or sections of
vessels) are often used to create dive sites
as most divers find historic shipwrecks
interesting, but many other previously used
structures and materials have also been
deployed for this purpose, with varying
success. It is important to note that SCUBA
diving and recreational angling do not mix
well: divers disturb fish and hooks
potentially can hurt divers. While anglers
catch the fish that divers are interested in
looking at. It is therefore recommended
that specific reefs – or parts thereof –
should be designated for one or other
activity.
Potential socio‐economic benefits include:









increased marine/fisheries resources
availability leading to improved food
security and standard of living for local
people;
enhancement and/or protection of
coastal fisheries;
improved fishing conditions for
fishermen (security of the harvest,
locations closer to the coast, etc.);
improvements in recreational
opportunities – such as angling and
diving ‐ leading to an increase in
tourists;
opportunity for scientific research;
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in some cases, there may be benefits
other than that which provided the
original motivation for the project. For
example, the presence of a structure
may help to protect an archaeological
site from damage by fishing or dredging.

Socio‐ economic risks include:






User conflicts between fisherman and
divers;
Contamination of seafood and/or
habitat by chemicals leached from
MHES;
Injury or death of a diver caused by a
MHES structure;
Excessive materials and construction
costs that may not bring the expected
return on investment.

Summary

One of the primary objectives of coastal
management must be to prevent the
degradation of natural habitats, ecosystems
and biodiversity. Where this has failed to be
first choice in terms of potential
interventions the objective should be to
reduce the pressure causing the
degradation, so as to allow the systems to
recover naturally. Only where such efforts
are not successful, should the deployment
of marine habitat enhancement structures
be considered.
The success of any MHES is dependent
upon location, materials used in the
construction of the structure, proximity to
natural reefs, age, behavioral and life
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history of targeted marine species as well as
other numerous environmental parameters.



Benefits must outweigh risks. Any proposal
for reef construction that cannot
demonstrate the ecosystem benefits should
be considered unacceptable.



2.5. Acceptable uses of habitat
enhancement structures
MHES can be used for:
1. Commercial fisheries ‐ fish stock
rehabilitation & enhancement







Increase fish production in areas
naturally devoid of reef where lack of
such habitat can be clearly identified as
a factor in limiting fish or other benthic
populations
Restore habitat of species whose
destruction by human or natural cases
has contributed to a decline in their
abundance
Create or improve habitat in refuges
established to concentrate over
exploited, threatened or endangered
fish stocks, affording appropriate
habitat and protection from fishing.

2. Sports fishing enhancement



Increase angler success for selected
species in specific areas, with a
subsequent increase in economic
benefit from commercial and sport
fishery development (note ‐ does not
include selling of catch and is specific to
the activity).

Marine Enhancement Structure Policy, February 2014

Redirect fishing pressure away from
environmental or cultural heritage sites
e.g. spawning and nursery grounds
Improve fishing access for a wider
segment of the angling public and
enhance safety of recreational users by
increasing use opportunities in close
proximity to refuge areas.

3. Increasing recreational diving opportunities
& non‐consumptive uses





Increase opportunity for recreational
diving in areas devoid of such
opportunities or in areas of reef decline.
Redirect diving pressure away from
environmental or cultural heritage sites

4. Environmental purposes (biodiversity or
ecosystem management, restoration, water
quality management)







Maximize the variety and quantity of
epibiotic colonization by including a
large number and diversity of niche
sizes;
Take advantage of the ‘edge effect’
(most sedentary biota seems to choose
an edge for settlement, presumably to
maximize their exposure to water flow).
Increase water quality in the vicinity of
aquaculture facilities, in particular in the
finfish farming industry, where large
amounts of organic material can
accumulate below the cages.

5. Scientific research & education



Assessment of physical, chemical,
biological and socio‐economic impacts;
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Assessment of the efficacy of MHES
designs;
Assessment of the environmental
acceptability of potential reef materials;
Study of the biological, chemical or
physical component(s) of the marine
habitat enhancement structure
‘system’.

In reefs constructed for such purposes, the
design is often influenced by experimental
requirements, such as the need for
replication of structures to promote sound
data analysis.
6. Habitat mitigation

MHES construction may be used in rare
instances as a replacement to mitigate the
unavoidable destruction of natural reef
habitat. In general mitigation is not an
acceptable use because marine habitat
enhancement structures cannot replace the
productivity of the natural ecosystem.
7. Multi‐purpose structures

Habitat enhancement structures –
especially those that are purpose‐built –
can be quite costly to establish. In order to
maximise the benefits from a given financial
investment, reefs are therefore often
designed to be multipurpose. For example,
a recreational dive site that can also include
elements which will increase the biomass of
the biota in the area, either by enhancing
production or attracting fauna.
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2.6. Unacceptable uses of a habitat
enhancement structure
In general applications that cannot be
related to MHES objectives:
1. Disposing of waste products as a sole or
principal objective of habitat
enhancement structure e.g. tires.
2. Deliberately increasing fishing pressure
or efficiency directed at species for
which management objectives require
decreased harvest
3. Attempting to increase production of
certain fish species when there is no
direct evidence that the absence or
scarcity of reef habitat is a factor
limiting production
4. Placement that would place persons or
property in danger e.g. creation of a
navigational hazard or near commercial
shipping lanes
5. Placement that would result in the
destruction or damage to fish, wildlife,
natural habitat and/or cultural heritage
site (known and potential).
6. Mitigating dissimilar habitat types
(attempting to compensate the
destruction of a wetland by constructing
a reef) unless there is a clear and
overriding benefit.

Page 18

3.0. Regulatory Framework
3.1. Introduction
This section outlines the relevant legislation
and policy that will guide the review of a
marine habitat enhancement structure
proposal. It describes the stakeholders and
roles within the process. Finally it provides
an application processing framework to
consider each request.

3.2. Summary of related legislation
The following legislation will govern the
potential placement of a habitat
enhancement structure.
A. Department of Environmental Protection

U.K Food and Environment Protection Act
1985 & Environmental Protection
(Overseas Territories) Order 1988. Provides
delegated power to the Minister
responsible to the Environment to license
the deposit of substances either in the sea
or under the seabed from a vehicle,
container, vessel, aircraft, hovercraft or
marine structure; for the deposit of
substances or articles, for the scuttling of
vessels, for the loading of the above noted
with substances or articles for deposit
anywhere in these or under the sea bed and
for the towing or propelling of a vessel for
scuttling anywhere at sea.

to declare fish aggregation areas, prohibit
taking of certain fish and certain methods,
license the import and export of fish,
detention of vessels, licensing for scientific
study and the making of regulations.
The Act is enforced by the Department of
Environmental Protection, with support
from the Department of Conservation
Services, under supervision of the Marine
Resources Board as the advisory body to
the Minister responsible for the
Environment.
Fisheries Protected Areas Order 2000.
Protects 32 sites prohibiting the taking of
fish or use of any anchor other than a
Danforth (sand) anchor. It further
recognizes the importance of 2 areas and
prohibits the taking of fish in these
particular areas between the 1st May until
31st August each year.
Fisheries (Protected Species) Order 1978.
Protects a range of fish from being taken
anywhere within the exclusive economic
zones most notably turtles, corals,
parrotfish, and species of conch, clams and
rockfish.
Water Resource Act 1975. Prohibits the
interference or pollution of any public fresh
or seawater with penalties up to $10,000
for infractions.

Fisheries Act 1972. Provides for control and
regulation of Bermuda’s marine resources.
The Act provides for the creation of the
Marine Resources Board and Commercial
Fisheries Council. The Act provides powers
Marine Enhancement Structure Policy, February 2014
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B. Department of Conservation Services

Historic Wrecks Act 2001. Provides
protection of wrecks and marine heritage
sites and management of those sites.
The Act is enforced by the Department of
Conservation Services under supervision of
the Historic Wrecks Authority as the
advisory body to the Minister responsible
for the Environment.
Protected Species Act 2003. Provides for
the protection and recovery of threatened
species. Species most relevant to this policy
are all seagrass species, fish, mollusks and
marine mammals.
Coral Reef Preserves Act 1966. Prohibits
the taking or damaging any organism
attached to the seabed within the area.

Marine and Ports Authority (Prohibited
Areas for Mooring) Notice 1993
Prohibits the placement of moorings in
locations around Bermuda’s inshore waters
notably, all areas of south shore with
exceptions include Long Bay, Sandys,
Mangrove Bay, Sandys, Morgan’s Island,
Sandys, Castle Island and Cooper’s Island
areas, Higgs and Horseshoe Islands,
Whalebone Bay, St Georges, Shelly Bay,
Hamilton Parish, Gibbet’s island, Smiths,
Trunk and Rabbit Island, Clarence Cove,
Pembroke, the Great Sound islands and
areas around Great Oswego island, St.
Georges.
Minor Dredging Works Act 1945.
Gives powers to the Minister responsible
for the Department of Marine and Ports
to dredge bays and anchorages, remove
boats and moorings for dredging.

C. Department of Marine & Ports
Figure 20. Shipping Channels

Marine Board Act 1962.
Establishes the Ports
Authority to provide advice
to the Minister of Tourism
Development and Transport
to control activities on all
maritime matters in
Bermuda including
control of ship channels,
control of marine traffic,
navigational aids,
improvement and dredging
of channels, restriction of
dumping in a ship channel,
clearance of wrecks from a
ship channel, control of
diving and control of vessel
movement through bridges.
Marine Enhancement Structure Policy, February 2014
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Marine and Ports Authority (Berthing &
Anchoring) Regulations 1967.
Prohibits the depositing or throwing of any
ballast, rubbish or filthy water into waters
of the harbor or near to the foreshore and
the building of any wharf, pier, jetty or
other structure below high water mark of
the harbours of Bermuda without
permission of the Authority. Punishment on
summary conviction could be imprisonment
for 3 months or a fine of $360 or both.

E. Department of Planning

Development and Planning Act 1974
Provides powers to the Minister responsible
to manage all matters related to
development of land and/or structures
attached to land above the high water
mark.

Marine and Ports Authority. The Authority
provides guidance and advice on all marine
matters in Bermuda such as commercial
shipping and recreational boating use, aids
to navigation, regulating moorings, diving
regulation, public and commercial transport
matters related to marine safety.
Department of Marine and Ports
The Department is responsible
for management of the channels, channel
markers, docks and all matters related to
shipping.
The Department of Marine and Ports, has
traditionally worked with private dive shop
operators to prepare such vessels for
scuttling. This includes removal of all
hazardous waste, opening up doorways for
divers and possibly vessel transport to site.
D. Ministry of Public Works

Public Lands Act 1984. Provides powers to
the Minister responsible for Public Works to
control and approve dredging of any part of
the sea below high water mark or
deposition any object or any material on
any part of the seashore or on the bed of
the sea below the high water mark.

Marine Enhancement Structure Policy, February 2014
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3.3. Summary of related policy

Figure 21. Blue striped grunt aggregation area

Special closure of fish aggregating areas.
The area off St Georges is closed off from 1st
May through 30th June in order to protect
breeding fishes.

Figure 22. Seasonal protected areas

Seasonal protected areas. Fishing is
prohibited in the seasonal protected areas
from 1st May through 31st August. The
prohibition of fishing in the Black Grouper
sites is extended to the 29th November.
Trolling for game fish is permitted outside
of the 30 fathom depth contour.

Figure 23. Compilation preserve & dive sites

Dive sites
A number of areas are permanently closed
to fishing as protected dive sites (32). These
areas are marked with a central buoy and
fishing is prohibited within a certain radius
of the buoy. The size of the circle on the
map is proportional to the area protected
and the radius varies from 300m to 1km.
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Figure 24. Compilation of reef preserves, dive sites and seasonally protected areas. – See Figure 22 for updated protected areas.
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3.4. Stakeholder roles
Given the precautionary approach that
must be taken in considering habitat
enhancement structure and the long term
nature of such projects the Government
must assume the long term legal
responsibility for the project.
A number of Government Boards and
departments will be responsible for
assessing and approving any marine habitat
enhancement structure proposal.
There are a number of risks associated with
the development and deployment of
habitat enhancement structures. These may
include;
1. Injuries to personnel handling the reef
materials.
2. Damage to vessels transporting reef
materials.
3. Damage to fishing gear.
4. Damage to vessels in transit over the
reef.
5. Injury to users of the reef.
6. Decomposition or movement of reef
material to an unauthorized location.
7. Damage to the environment caused by
toxic residues from reef materials or
from disturbed contaminated
sediments.
8. Change in aquatic organisms or
incidental killing or other physical
activities associated with placement of
reef materials.
9. Risks to human health from consuming
potentially contaminated fish.
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Role of the Government of Bermuda

Boards and Committees
Marine Resources Board (MRB)
The body that provides advice to the
Minister responsible for the Department of
Environmental Protection on all matters
relating to the protection and use of marine
natural resources.
The MRB will review all proposals as they
relate to the marine environment and
fisheries management, specifically:




Biological impact
Physical impact
Socio‐economic impact

Historic Wrecks Authority (HWA)
The HWA provides guidance and policy
advice to the Minister responsible for the
Department of Conservations Services on all
matters related to marine cultural heritage.
The HWA will review all proposals as they
relate to the direct and potential impact on
cultural heritage.

Marine and Ports Authority
The Authority provides guidance and advice
on all matters related to marine use in
Bermuda such as boat use, regulating
moorings, diving regulation, and public and
commercial transport related to the marine
environment.
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Government Departments
As it relates to the marine environment:
Estates Section – Ministry of Public Works
Any proposal that involves dredging of the
seabed or any material on any part of the
seashore or on the bed of the sea below the
high water mark must have approval and/or
a lease from the Minister of Public Works.
Department of Environmental Protection
The Department of Environmental
Protection enforces the U.K Food and
Environment Protection Act 1985 &
Environmental Protection (Overseas
Territories) Order 1988, and licenses the
activities related to the depositing of
vessels, substances etc on or under the
bottom of the seabed in order to minimize
damage to the environment.
Fisheries Act 1972. The Department
manages the Government’s marine
enforcement, marine resources section and
environmental engineering sections.
Water Resources Act 1975. The Department
provides oversight to protect water quality.
The Department will assess any proposal for
hazardous materials and issue a sinking
license.
Department of Conservation Services
Provides advice to the MRB, HWA and the
Department of Planning on matters related
to biodiversity, ecology, protected species,
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invasive species and marine cultural
heritage.
The Department manages the government’s
marine ecology and marine heritage
sections.
The Department will assess any proposed
locations for ecological and marine heritage
impact.
Additionally the department will facilitate
the application process to ensure:





Consultation process undertaken with
stakeholders.
Timetable for the proposal including
construction, deployment, monitoring
and reporting.
Evidence of availability of funds to
complete the proposal including
construction deployment, monitoring
and reporting.

Department of Marine & Ports
As it relates to marine habitat enhancement
structures the Department is responsible
for management of the channels, channel
markers, docks and all matters related to
shipping.
The Department of Marine and Ports,
working with private dive shop operators
will prepare all government owned vessel
for decommissioning and scuttling. This will
include removal of all hazardous waste,
opening up doorways for divers and
transport to site.
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Department of Planning
The Department of Planning enforces the
Development and Planning Act 1974 and
subsequent regulations.
While the department’s jurisdiction ends at
the high water mark if the proposal is
connected to the land in any way then the
applicant must formally apply for Planning
and building permission.
Other agencies
Other government departments and
Quangos will be consulted and/or advised
as necessary including the Department of
Energy, West End Development Company,
Bermuda Land Development Company,
Corporations of St. Georges, Corporation of
Hamilton, Department of
Telecommunications, Department of Parks
and/or Planning.
Role of the Beneficiary

Assuming an MHES project has been
approved consistent with the criteria, local
beneficiaries should assist whenever
possible in the process of determining the
most appropriate location and design of
marine habitat enhancement structures.
Fishing organizations may provide the
financial support to purchase materials and
assist in placement. Such groups also may
place, maintain appropriate navigational
aids (e.g. dive site buoys). Contracting for
reef construction can be done by private
organizations with the cooperation and
approval of responsible agencies. Under no
circumstances should a local group
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undertake a development and
implementation of a marine habitat
enhancement structure program without
guidance and approval by the responsible
governmental agency.
Role of Sponsor

Corporations could be encouraged to
donate materials and financial support to
an MHES however government officers
cannot solicit funds for such programs. In
recognition of significant donations,
consideration could be given to naming the
reef or reefs after the sponsor.
The proponent must demonstrate adequate
financial resources are available for the
construction, installation and monitoring
requirements of a habitat enhancement
structure prior to approval being given for
an application.
All costs associated with the environmental
assessment and the process of obtaining
approvals will be met by the
applicant/sponsor. All costs associated with
deploying, monitoring and reporting will be
met by the proponent subject to
negotiation with the Government.
Once successfully constructed and/or
deployed the ownership and liability with
the habitat enhancement structure will
move to the government.

Role of the General Public

It is important that the public understand
the rationale behind the marine habitat
enhancement structure policy, evaluation
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criteria and its intent to guide MHES
development. This will encourage
constructive comment and public support.

Access & management arrangements

The following general principles will apply:

Specific access and management
arrangements may be implemented in
relation to individual FADs and marine
habitat enhancement structures. These
arrangements will depend on the purpose
and objectives of each habitat
enhancement structure. There must be
appropriate consultation on any proposal to
limit or restrict sectors or types of fishing
gear from a habitat enhancement structure.

Material, design & construction

Environment

Habitat enhancement structures of suitable
scope, scale and construction will be
assessed in accordance with this policy.

The proposal must demonstrate that the
proposed habitat enhancement structure
will not have a significant adverse
environmental impact. All appropriate
environmental approvals must be secured
before any such structure is deployed.

3.5. General policy summary
Proposals to deploy habitat enhancement
structures will be assessed using a risk
assessment methodology. For further
guidance see Appendix 1.

The design must consider hydrological
effects, tides, current and storms.
Habitat enhancement structures must be
constructed of materials that do not
adversely impact the marine environment.
Location & use

A habitat enhancement structure should be
placed in an area that: provides safe and
convenient access for intended uses; has
public support on the outcomes of
consultations and is sufficiently isolated
from other uses for example, navigation
areas, mooring areas and underwater
infrastructure.
When looking for a location not only should
habitat type be taken into consideration but
also currents and potential storm impact.
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Costs

All costs associated with the environmental
assessment and the process of obtaining
approvals will be met by the applicants.
All costs associated with deploying,
monitoring and reporting will be met by the
applicants subject to negotiation.
The applicant/sponsor must demonstrate
adequate financial reserves are available for
the construction, cleaning, installation and
monitoring requirements of an approved
habitat enhancement structure.
Ownership & liability

Once successfully deployed the ownership
and liability associated with the habitat
enhancement structure will move to the

Page 27

Bermuda Government unless otherwise
negotiated.
A marine habitat enhancement structure
deployed within an aquaculture or science
related lease for the purpose of aquaculture
or science will form part of the gear
included in that lease. The ownership and
liability associated with such gear in this
case resides with the lease holder.







Socio‐economic benefits

The proponent must outline the expected
benefits from the proposed habitat
enhancement structure.



Legislative framework

The installation of infrastructure requires
environmental assessment and approvals
from relevant agencies and/or authorities.

3.6. Application & permitting
process
In order to develop and/or create an
artificial underwater structure.

A Sinking License issued by Department
of Environmental Protection for
scuttling of any vessel to ensure no
hazardous waste is put into the marine
environment.
A Protected Species Permit issued by
the Department of Conservation
Services if on a sea grass meadow
and/or mangrove area.
Planning approval and Building permit
issued by the Department of Planning if
the development is attached to land
above the high water mark.
Written approval from the Estates
Section to place any structure on the
sea bottom or dredging to make that
possible with in Bermuda’s EEZ.

Anyone conducting prohibited activities
without the appropriate approvals,
dependent on the impacts, may be subject
to the penalties as provided under:

1. Permission from the Minister responsible
for the Environment must be secured. This
will done in consultation with:









Application contents



The Marine Resources Board for
anywhere in Bermuda’s Exclusive
Economic zone.
The Historic Wrecks Authority if the
proposal impacts a known or potential
marine cultural heritage area.

Once an application has been approved and
prior to deployment the following will be
required:
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The Fisheries Act 1972
The Protected Species Act 2003
The Historic Wrecks Act 2001
The Public Lands Act 1984
Water Resources Act 1975

All applications to establish marine habitat
enhancement structures should include the
information listed below:
1. Cover Letter including


Title of marine habitat enhancement
structure development project
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Name, address, telephone number,
email and affiliation of the primary
applicant and secondary applicant if
applicable
The project’s duration
Funding sources
Signature of applicant

the Department of Environmental
Protection while being decommissioned.
o

Sinking plan. Describe how the MHES
will be placed on the sea floor. Include
in this the description the proposed
location with latitude and longitude
and/or aerial map or chart.

2. Project Summary




A brief statement of the project’s
objectives
Methods to be used
Why it is preferable that the activity
occur within the boundaries of the
Bermuda reef platform and/or other
seamounts

o Siting description. Describe the criteria
used to determine the best site for the
proposed marine habitat enhancement
structure and how it relates to the
objectives of the project. If a site has
been chosen include a description of
alternative sites that were considered
and rejected.

3. Technical information


Objectives of the marine habitat
enhancement structure project and
how these objectives further research,
education, recreational use and/or
resource management

Methodology including:
o Description of materials to be used
including dimensions, photographs,
drawings. In the case of a vessel the
history, description of its current
condition and location, details about
toxic and/or harmful materials that
were on or in the vessel at any time. If
the vessel has been cleaned or will be
cleaned provide details of the cleaning
and disposal of toxic materials. Any
vessel to be sunk must be inspected by
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o Stability plan. Describe how the
proposed materials will remain stable
on the sea floor. Include a description of
any anchoring systems. This description
should also include a stability analysis to
certify materials and/or how the vessel
will remain stable in the most severe of
weather conditions.
o Alternative methods. A description of
alternative, sinking and stability
methods that could potentially be used
while still meeting the objectives of the
project. Describe why these alternatives
are inferior to the proposal.
o Monitoring plan. Describe 1. How
monitoring will be funded. 2. The
monitoring to determine any impacts a
MHES is having on the surrounding
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natural environment. 3. Stability
monitoring to ensure the marine habitat
enhancement structure is remaining
stable and is not becoming a risk. At the
minimum the stability plan should be
designed to check the location of the
marine habitat enhancement structure
at regular intervals and after major
storm events.
o Environmental Impact assessment
summary. An analysis of the
environmental consequences of
conducting the proposed activities in its
proposed location including:
 Identify all natural resources,
cultural resources, and current
human uses that could potentially
be affected by the project. Include
all resources regardless if the effect
will be adverse or beneficial.
 Describe how the project will affect
all resources and human uses
identified, including any navigational
issues.
 Explain how the benefits of the
project will outweigh the
disadvantages or environmental
consequences.
 Personnel. Identify the individual
who would be supervising the
project. Provide qualifications and
evidence of ability to perform the
task.

Marine Enhancement Structure Policy, February 2014

5. Treatment of results
For marine habitat enhancement structure
permits that are for scientific research
describe the nature and extent of
anticipated results. Indicate how the results
will be treated i.e. published, incorporated
into an academic curriculum, used in
decision making, etc. For education
projects, explain the educational value of
the project and how and what educational
products will be created or made available
in the future.
6. Supporting information
Each applicant should also include the
following:
Project budget including cost estimates for
all aspects including material acquisition,
sinking, stabilizing and monitoring. Indicate
how each aspect of the project will be
funded.
Submission

Four (4) complete submissions should be
supplied and addressed to the Department
of Conservation Services for dissemination.
Director
Department of Conservation Services
#17 North Shore Road, Flatts FL04
Bermuda
Telephone: (441) 293‐2727
Email. conservation@gov.bm
Website. www.conservation.bm
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3.7. Evaluation of proposals
Applications for marine habitat
enhancement structures are reviewed for
completeness and adherence to these
guidelines. Applicants will be contacted for
clarification or if applications are
incomplete. Complete applicants will be
reviewed by all relevant government
departments and Boards that have
expertise or regulatory authority in the
marine environment. Applicants are
reviewed on the basis of:
1. Professional qualifications to conduct
and complete the proposed activity.
2. The adequacy of the applicant’s
financial resources to conduct and
complete the activity.
3. The duration of the proposed activity
relative to the stated purpose.
4. The methods and procedures proposed
by the applicant in relation to the
activity’s impacts on marine resources
and qualities.
5. Consideration will be given to the extent
to which the conduct of the activity may
diminish marine resources, harm marine
cultural area; any indirect, secondary or
cumulative effects of the activity and
the duration of such effects.
6. The necessity of conducting the
proposed activity to achieve its
purposes.
The Minister may immediately amend,
suspend or revoke any license/permit
granted pursuant to the guidelines and/or
regulations in whole or in part, temporarily
or indefinitely, if in his/her view the permit
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holder(s) acted in violation of the terms of
the permit or other regulations or for any
good cause shown. Formal notice of such
action shall be subsequently communicated
in writing to the permit holder and shall set
forth the reason for the action taken. The
permit holder in relation to whom the
action is taken may appeal the action to the
Minister responsible for the Environment.
Requests to amend an active license/
permit must conform to these guidelines.
Persons desiring to continue permits must
reapply for an extension of the license/
permit before it expires.

3.8. Monitoring performance
Permitted activities will be monitored to
ensure compliance with the conditions of
the license. Government personnel may
periodically assess work in progress by
visiting the location and observing any
permitted activity by reviewing any
required reports to ensure specifications
are being met.
It is expected that the monitoring will be
proportional to the scale of the associated
reef project. It will include Inspection and
analysis of all reef materials prior to
placement to insure the absence of toxic
materials or potentially hazardous
characteristics, such as protruding
reinforcing rod, paint, motor engine fluids.
The discovery of any irregularities in
conformance to the permit will be promptly
reported and appropriate action shall be
taken.
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Figure 25. Permitting process

1. Submission
of application

Application
Written proposal with detail description
Applicant contact details
Objectives
Proposed location

2. Assessment

Estates Section
1. Placement on
the seabed

3. Consultation

Estates Section

4. Approval,
licenses &
permits

Lease
(if applicable)

5. Installation
Oversight

N/A

6. Monitoring
& report

N/A

Environmental
Protection
1. Hazardous chemicals and
materials and information as
required for the Sinking
License
2. Proposed location as it
relates to level of clean
up/removal of hazardous
materials
3. Protected commercial
species

Marine Resources Board

Conservation
Services
1. Impacts to benthic
habitat
2. Impact to non‐
commercial species
3. Impacts to marine
heritage
4. Impacts to protected
species

Marine Resources Board
Historic Wrecks Authority
Approval of the Minister responsible for the environment
with consultation from Marine Resources Board & Historic
Wrecks Authority
Sinking License & Protected Species Permit
Environmental Engineer
Marine Conservation
Officer
The Custodian of
Shipwrecks
Environmental Engineer
Conservation Services –
1. Seepage of materials
Marine Conservation
Officer & The Custodian of
Shipwrecks
1. Impacts to Benthic
habitat
2. Movement
3. Use/Misuse
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Marine &
Ports
1. Impact
to channels
and ports
of entry

Ports
Authority
Ports
Authority

Harbour
master

Marine &
Ports
1. impact
to channels
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Appendix
1. Assessment criteria
Managers should use these criteria in their assessment.
A. General
Habitat enhancement structures should only be established if, after due consideration of all
socio‐economic and environmental costs (e.g. water quality impacts or habitat alteration),
there is a net environmental benefit, in relation to the defined objectives. Materials with
documented environmental risks should be avoided, and reefs should not have major impacts
on other beneficial uses in adjacent areas. Care should also be taken not to develop too many
reefs in any particular area, exceeding the local carrying capacity. In view of the fact that
marine habitat enhancement structures can be costly to construct, and can have negative
impacts, their development and deployment needs to be properly planned so as to ensure that
choices, especially with regards to design, materials, location etc, are such that, in addition to
fulfilling the purpose for which they are intended, they also meet environmental requirements.
This section therefore outlines the criteria which should be taken into account during the
process of making decisions on the approval or otherwise of marine habitat enhancement
structure projects. As far as possible, the criteria should be built into the Terms of Reference for
the Environmental Impact Assessment which should be conducted by an agency or consultant
unrelated to the reef proponents or subject to an independent review. When considering a
proposal to establish a habitat enhancement structure the following will be considered:







Primary objectives of the proposal including the target species for the habitat enhancement
structure.
Site survey of the proposed site including but not limited to hydrology, shipping routes,
marine substratum and habitats, ecological communities, ecological processes, biodiversity,
threatened species and, marine cultural heritage.
Specifications of the structures and component materials, including anchoring devices and a
marine structural engineer’s report conducted by an agency unrelated to the proponent
unless independently reviewed.
Environmental management plan that addresses the:
o Environmental risk assessment
o Stakeholder needs
o Deployment
o Potential for decommissioning

Marine Enhancement Structure Policy, February 2014

Page 35

B. Design suitability
The most important part of the habitat enhancement structure planning process is the design –
including the selection of materials and the exact location and structure. These will ensure both
that the reef attains its objectives and that they are appropriate from a technical, economic and
environmental perspective. Given the range of purposes for which marine habitat
enhancement structures are constructed, there are a variety of options with regards the design,
materials and location. Nevertheless, there are a number of criteria which can be applied across
all reefs.
For purposes of this section, MHES are divided into three categories: i) those whose primary
function is to enhance biodiversity or productivity (for fisheries or ecological purposes); ii) reefs
which are constructed to protect biological resources; and iii) reefs intended to promote
recreation and tourism.
Habitat Enhancement Structures for enhancement of productivity and/or biodiversity
The structure of the reef ‐ shape, size and configuration of the modules ‐ is key to determining
the biomass and diversity of the species which it will attract. Many different studies have
shown that particular species have a marked preference for particular types of design. Thus the
characteristics of the blocks or modules (their dimensions, size, weight, spatial heterogeneity,
basic group of units, arrangement and distance between blocks) are design factors that should
be considered in each case, based on the preferences of the target species. However, a number
of general points can be made as follows:




there is a direct relationship between the complexity of a reef and the diversity of the
species it will attract;
the shape and dimensions of the reef affect not only the biomass, but also the total number
of species and individuals;
depending on its size and dimensions, a MHES can be visually attractive and act as a spatial
reference for determined species;

The profile of a reef also has an effect on the species and biomass. Thus, for demersal species,
the profile of the reef should be low. However, when the purpose is to create a habitat with
many different species, a combination of high and low reefs is required; the diversity and
biomass of communities on a marine habitat enhancement structure are also influenced by the
distribution and number of modules. A reef divided into different modules (rather than massed
together) can attract a greater quantity of species and individuals, in addition to providing
different areas for simultaneous uses, such as SCUBA diving and fishing; the quantity and
nature of interstitial spaces will also determine the nature and diversity of organisms settling on
the reef, and should be designed with the target species in mind. However, it should be born in
mind that reef fish prefer openings proportionate to their size, so that small openings should be
included to ensure the survival of young fish; in general, fish prefer cavities with many openings
to enable them to escape from predators. This can also be catered for by providing smaller
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cavities for young fish and smaller species. They also prefer cavities where there is light; the
size, number and orientation of cavities should also take into account the courtship and
breeding behavior of the target species, as well as whether they are territorial or gregarious
(with smaller cavities in higher numbers for territorial species and the contrary for gregarious
species); stagnant water can detract from productivity. The overall design and layout of reef
structures – and associated cavities ‐ play an important role in ensuring adequate water
circulation; and the total surface area available is more important than its overall size in
determining the reef biomass. Thus, the higher the surface available for the settlement of algae
and invertebrates, the greater the source of food for other levels of the reef community and,
therefore, the greater the productive capacity. However, the design of the marine habitat
enhancement structure should be aimed at attaining its objectives, while at the same time
occupying the smallest area of the seabed possible, and with minimum interference with the
natural marine ecosystems. Main considerations in terms of materials are their roughness and
chemical composition. For example, very flat, smooth surfaces will hinder the settlement of
organisms on the reef, since they prefer to colonize rough surfaces or areas with openings and
cavities similar to those of natural rocks.
Habitat enhancement structures, specifically for the purpose of fishery enhancement, (for
commercial or sport fishing) should enhance population growth/rate of survival of the targeted
species by:
 providing additional structures and habitats during appropriate growth stages;
 Improving the availability of food by increasing biomass in the area; or increasing the
availability of shelter from natural predators.
 location. A reef built in an area where there are already existing stocks of the target species,
and which matches the preferred habitat, will clearly have a greater chance of success.
 on the basis of an analysis of the current fishing activities, how the reef will contribute to
enhancing the sustainable management of the relevant resources.
Habitat Enhancement Structures for ecosystem/resource protection
Applications to place reefs intended for the protection of ecosystems (e.g. seagrass, biogenic
reefs) from illegal fishing/dredging activities should demonstrate: proof of existing illegal fishing
activities being carried out in the area; evidence of damage caused to the ecosystems; failure of
other fishing management alternatives to control these illegal activities; and adequate design.
Protection reefs should be specifically designed to be able to withstand the power of vessels
fishing in the area and to either hook nets or tear them up. Therefore, they would have to be
built of dense, relatively plain modules, such as concrete blocks with deterrent arms.
Habitat Enhancement Structures for leisure or recreational purposes
In the case of marine habitat enhancement structures to be used for leisure or recreational
purposes, their justification also should be based on: The number of potential users directly
involved: indicators could be the number of sports licenses issued in the province and
surrounding areas or the number of companies that support the activity (direct sales, renting,
surf clubs, SCUBA diving clubs, etc.);
The number of people indirectly involved, mainly the workers in the associated service sector
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(hotels, bars and restaurants, maintenance, etc.); Potential for existing recreational SCUBA
diving activities to be improved in the area; and The economic value of the associated activities.
Diving reefs may be utilised by two categories of divers: i) those interested primarily in the
diving experience itself; and ii) those with an interest in the biology of the reef. Those in the
first category, in particular, generally show a strong preference for diving on wrecks – hence the
fairly common practice of using obsolete vessels for the creation of marine habitat
enhancement structures, where the attraction of particular species is not an important factor.
Where the intention is to create a biologically interesting reef, the design process should be
approached in the same manner as for the establishment of a reef for biological purposes
under the following conditions.
Disposal vs reef enhancement. For non‐purpose built manmade structures to be used for
habitat enhancement, such as decommissioned vessels, equipment etc. the first decision that
must be made is whether or not there is benefit to placing such structures on the reef platform,
scuttle in deep water (under separate Disposal policy) or transport from the Island. This
decision will dictate the level of decommissioning required in regards to the removal of
hazardous waste and materials with the highest level being given to near shore and a lower
level to offshore in deepwater. The current policy for any decommissioning and removal of
hazardous waste is guided by the U.K.s Lylod’s Green passport as described below.
Compiling the Inventory of Hazardous Materials on board ships.
Reference should be made to MEPC.179(59), ‘Guidelines for the development of the Inventory
of Hazardous Materials’. Many of the items referred to or requested can be found in the ship’s
onboard documentation and plans. Machinery specifications should show details of items such
as gaskets, synthetic bearings, heat insulation, oils, plastics, asbestos and transformer cooling
media. Insulation and accommodation plans should show many of the common materials in the
ship. Electrical drawings and specifications should show details of wiring and wiring coverings.
Additional information may be found in Part 5 and in the appendices of this Guide. The items
themselves may well be labeled; for example, lighting ballasts (for PCB content), and
HVAC & refrigeration systems (for refrigerant type). The IMO guidance states the following:
Collection of necessary information (Step 1). The ship owner should identify, research, request,
and procure all reasonably available documentation regarding the ship. Information that will be
useful includes maintenance, conversion, and repair documents; certificates, manuals, ship’s
plans, drawings, and technical specifications; product information data sheets (such as Material
Declarations); and hazardous material inventories or recycling information from sister ships.
Potential sources of information could include previous ship owners, the ship builder, historical
societies, classification society records, and ship recycling facilities with experience working
with similar ships.
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Assessment of collected information (Step 2). The information collected in Step 1 above should
be assessed. The assessment should cover all materials listed in Table A of appendix 1;
materials listed in Table B should be listed as far as practicable. The results of the assessment
should be reflected in the visual/sampling check plan. The following flow diagram, slightly
simplified from the IMO guidance, and with the additional check of examining labels onboard
ship, can be followed:
C. Material suitability
No materials should be used for the development of habitat enhancement structures until such
materials have been proven to be environmentally acceptable (i.e. non‐toxic and non‐
hazardous) by the Department of Environmental Protection through environmental review
procedures, Environmental Impact assessment and/or permitting process etc).
For purpose‐built habitat enhancement structures, the most important part of the reef planning
process is the design – which includes selecting appropriate materials and designing the
detailed structure, based both on the purpose of the reef, and the oceanographic conditions at
the proposed site:
1. Naturally occurring materials are preferable for reef constructions.
2. Materials should not be aquatic or human health threat (i.e. not mutagenic, teratogenic,
nontoxic through acute, chronic or bio‐accumulative modes of actions).
3. Materials should retain long term physical integrity.
4. Configurations should not create a hazard for scuba divers or unnecessarily tangle fishing
tackle.
5. Minimal potential for dislodgement and or transport by currents and storms.
Habitat Enhancement Structures should preferably be built from natural materials. The
materials used should be inert, and should be resistant to deterioration in seawater. For the
purpose of these guidelines, inert materials are those which do not cause pollution through
leaching, physical or chemical weathering and/or biological activity. Materials which are
compatible with the provisions of the London Convention and Protocol may be utilised. Their
acceptability or otherwise should be determined on the basis of a careful assessment of their
physical and chemical characteristics according to the relevant guidelines of the London
Convention and Protocol. Some types of dredged material, such as rocks, boulders etc, may be
considered as construction material for marine habitat enhancement structures provided that
they meet the above criteria;
The materials utilised may affect the nature of the species which will colonize the reef, and
their selection will therefore also be influenced by biological factors such as the type of feeding
of the target species; and reefs in exposed, high energy area should be built of heavy materials
such as rocks, concrete and steel.
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Durability and stability
It generally takes some years for marine habitat enhancement structures to be colonised by
biological communities to the extent that they are able to achieve their objectives. For this to
happen, they should be durable and stable in the face of an often very hostile marine
environment. Thus materials should be durable, and, together with the design, stable enough
to maintain the structure and function of the reef, even under the worst weather conditions
likely at that site. Reefs constructed of tyres, for example, have frequently failed under such
conditions, and are, therefore, not widely favoured.
Another aspect to be taken into account is the geology of the seabed where the reef is to be
constructed. Heavy concrete reef modules, for example, have sunk without trace in muddy
sediments off the west coast of Taiwan, China. As a general rule, it is recommended that the
weight of the reef is at least double that of the specific gravity of seawater, or, alternatively,
that the structure is actually anchored to the seabed.
D. Site suitability
The habitat enhancement structure should be able to fulfill the purpose or objectives for which
it is being constructed. Thus, for example, in the case of a production reef, the design and
materials should provide habitat suitable for attracting the intended target species. Or, in the
case of a reef being constructed for diving, the location should be such that it is accessible, and
provides a safe diving environment.
The following aspects need to be taken into account in assessing the location of a proposed
habitat enhancement structure:
1. Quantity of significant natural spawning, nursery and foraging habitat at the proposed reef
construction site.
2. Assessment of threatened species.
3. Ability of substrate to support the mass of reef materials.
4. Distance from potential hazards such as commercial lanes or dangerous currents.
5. Distance from sensitive habitat.
6. Distance from known cultural heritage sites.
7. Potential to affect littoral drift negatively or become covered with sediment or damaged by
wave action.
8. Study for potential unknown cultural heritage artifacts.
9. Distance from fish stocks vulnerable to over exploitation.
10. Potential to disturb shoreline residents/users.
11. Distance from wasterwater discharges and amount of contaminated sediments in the
vicinity.
12. Distance to the nearest coastline.
13. Water depths (maximum, minimum, mean) and tidal period.
14. Direction and velocity of residual currents.
15. Wind and wave characteristics.
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16. Impact on coastal protection.
17. Influence of the structure on local suspended solid concentrations.
18. Recreational areas and coastal amenities.
19. Spawning and nursery areas.
20. Known migration routes of fish or marine mammals.
21. Sport and commercial fishing areas.
22. Areas of natural beauty or significant cultural, historical, or archaeological importance.
23. Areas of scientific or biological importance.
24. Shipping lanes or anchorages.
25. Designated marine disposal sites and seabed pipelines.
26. Engineering uses of the seafloor (e.g. potential or ongoing seabed mining, undersea cables,
desalination or energy conversion sites).
The placement of any habitat enhancement structure should only be undertaken once there is
a thorough understanding of the local environment, including waves and currents, sediment
transport, the seabed, water and sediment quality, biological communities, and other beneficial
uses. Such environmental information will assist in determining whether the reef is likely to
meet its objectives since the local conditions i) will potentially affect the stability of the reef;
and ii) should provide a suitable environment for the target species. The information also
provides a baseline against which to measure potential impacts caused by the reef on the
environment and/or other beneficial. In general:
Habitat enhancement structures should also be constructed and installed in such a way as to
ensure that the structures are not displaced or overturned by force of towed gears, waves,
currents or erosion processes for their objectives to be fulfilled at all times;


Habitat enhancement structures should not be constructed in areas prone to hurricanes or
other major storm events;



The placement of habitat enhancement structures should be done with due regard to any
legitimate activity underway or foreseen in the area of interest, such as navigation, tourism,
recreation, fishing, aquaculture, nature conservation or coastal zone management; and



Prior to placement of a marine habitat enhancement structure, all groups and individuals
who may be affected or interested should be informed on the characteristics of the marine
habitat enhancement structure as well as on its location and depth of placement. They
should be given the opportunity to make their views known in due time prior to its
placement.



While in many cases the aim should be to avoid conflict with the above interests, the
management objectives for a marine habitat enhancement structure could be directed
specifically at interference, such as discouraging the use of certain types of fishing gear.
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E. Functional suitability
Thus, before a detailed proposal can be submitted, a number of studies need to be undertaken
– for example:




Coastal dynamics – waves, currents, sediment transport etc – which will affect things such
as the stability of the reef;
Behavior and population dynamics of the target species (for fishery enhancement reefs) –
which will determine the optimum depth, size and complexity of the reef.
Carrying capacity of the marine area. The number of units included in the project and their
distribution on the seabed and the possible accumulative or synergistic effects with other
structures previously placed in the area should be considered.

Similar studies will need to be undertaken prior to the placement of habitat enhancement
structure made of previously used materials or structures, such as vessels. The development of
a detailed proposal for a marine habitat enhancement structure therefore requires a fairly
substantial investment. It is therefore recommended that a two‐stage permitting process be
introduced.
1. A reef should not increase vulnerability to fishing for species for which a management
objective of decreased harvest has been established.
2. A reef intended as a refuge for spawning to enhance productivity of managed species or to
protect threatened or overexploited species should be as remote from human disturbance
as possible.
3. A reef intends to increase commercials/recreational fishing should be as convenient to good
access and safe boating conditions as possible.
4. A reef intended to mitigate the loss of a natural reef should be roughly comparable in size,
structure, siting, function and it should be within the range the of the affected fish stock.
5. Protection of ecosystems (e.g. seagrass, biogenic reefs) from illegal fishing/dredging
activities should demonstrate: proof of existing illegal fishing activities being carried out in
the area; evidence of damage caused to the ecosystems; failure of other fishing
management alternatives to control these illegal activities; and adequate design.
6. In the case of marine habitat enhancement structures to be used for leisure or recreational
purposes, their justification also should be based on: The number of potential users directly
involved: indicators could be the number of sports licenses issued in the province and
surrounding areas or the number of companies that support the activity (direct sales,
renting, surf clubs, SCUBA diving clubs, etc.); The number of people indirectly involved,
mainly the workers in the associated service sector (hotels, bars and restaurants,
maintenance, etc.); Potential for existing recreational SCUBA diving activities to be
improved in the area; and the economic value of the associated activities.
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F. Monitoring programmes
The installation of a habitat enhancement structure should be preceded by baseline studies
aimed at providing benchmark data for the subsequent monitoring of the effects of the reef on
the marine environment. Following deployment of the reef, there should be short, medium and
long‐term monitoring programmes in order to verify whether the management objectives are
fulfilled (compliance monitoring) and whether the anticipated benefits materialise.
The monitoring programme should also be aimed at establishing and assessing the
environmental impacts and/or conflicts of the marine habitat enhancement structure with
other legitimate uses of the maritime area or parts thereof. Depending on the outcome of such
monitoring, it may be necessary to carry out alterations to the structure or to consider its
removal. In the case of placements taking extended periods of time (years), monitoring should
be concurrent with the construction in order to influence modification of the reef, as required.
Monitoring proposals submitted with applications should be assessed on the basis of the above
and, providing they are suitable, should become part of the permit conditions.
Dismantling arrangements. If and when monitoring studies indicate that a reef is not meeting
its objectives, or that there are negative effects which were not identified in the planning
phase, it might be necessary to dismantle and remove the anchored structures. The dismantling
process will be more or less complex, depending on the bathymetric characteristics of the sea
bed, the depth at which the structures are located and the type of reef.
The application should therefore include at least preliminary proposals of possible ways of
dismantling which, if suitable, will also become part of the permit conditions. A minimum
requirement would be that the proponent accepts liability for the costs of dismantling.
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2. License for sinking

Hon. T. Moniz. JP,MP
Minister of Health and Environment
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