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SUMMARY:
The Global Coral Reef Alliance (GCRA) was awarded a consultancy on February 19th by the Grenada
Organic Agricultural Movement (GOAM) to implement a BIOROCK pilot project in Carriacou.
Project implementation on the ground started on June 30th 2018 which included a GCRA Hands-On
Biorock Training Workshop. Eight (8) BIOROCK structures in the shape of tunnels, dome and turtle,
were built by volunteers which included fishermen and students from within the Community of
Carriacou. The artificial reef structures were propagated with rescued coral fragments from adjacent
reefs and from the Sandy Island Oyster Bed MPA.
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SITE SELECTION
During an initial scoping exercise that was conducted in 2016 by Dr. Goreau and members of the
Fisheries Division, the Lestere Bay and Lauriston Point in Carriacou were identified as ideal locations
for BIOROCK restorative work. In May 2018, a scoping of the Lester Bay was done by the Fisheries
Division and representative of the Global Coral Reef Alliance and a preliminary site in Lestere Bay
was chosen for the BIOROCK pilot project.

Figure 1: Map of the coastal areas of Lestere Bay with the location of the Biorock structures encircled in a yellow polygon.

Figure 2: Map of the Carriacou showing Lestere Bay encircled in a yellow polygon

OPENING CEREMONY AND ONE DAY TRAINING WORKSHOP
On June 2nd, 2018 a formal opening Ceremony was conducted at the Multi-Purpose Centre in
Hillsborough Carriacou. The Ceremony was attended by; Mrs. Rholda Quamina (Permanent Secretary
in the Ministry of Carriacou and Petit Martinique Affairs); Senator Dr. Dunstan Campbell (Head of
GOAM); Mr. Olando Harvey (National MPA Coordinator); Mr. Junior McDonald, (Fisheries Officer
for Carriacou) and specially invited guests and community volunteers. Mrs. Quamina thank everyone
for coming and said that the Ministry welcomed the BIOROCK project initiative and look forward to
the successful implementation over the next two weeks. Following the opening ceremony, Dr. Tom
Goreau conducted a theoretical session on the Biorock technology during the morning period. During
the afternoon session, participants took part in practical exercise fabricating BIOROCK structures.
Thirty One (31) persons attending this one-day training workshop.

Figure 3: Photo of the attendees at the opening ceremony in Hillsborough Carriacou

FABRICATING BIOROCK STRUCTURES
Fabrication of all the BIOROCK structures took place at Lester Beach close to the Government toilet.
Under the supervision and direction of Dr. Goreau and Mr. Sarkisian of GCRA, the team of community
volunteers and MPA Rangers from the Sandy Island Oyster Bed Marine Protected Area fabricated a
total of eight (8) artificial reef structures over a period of five days. The Volunteers were taught the
art of bending the metal rebar to form hydrodynamically stable shapes that were initially held together
by steel wire. Once the fabrication was completed, two local welders from Carriacou were employed
to weld the structures into a more permanent shape. The volunteers also had the opportunity to try
their hands at learning to weld. The structures were constructed using a combination of 3/16” steel
rebar rods and #10-gauge BRC mesh.
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Figure 4: Photos of the various reef structures being fabricated. A: Bending the circle to start the tunnel; B: Structure in the shape of
a turtle; C: Volunteers fabricating the tunnel structure & D: Local welder welding the dome structure

TRANSPORTING STRUCTURES FOR DEPLOYMENT
The eight (8) Biorock structures were deployed on July 6th, 2018. The structures were hand carried
to the water by the volunteers and then kept afloat by inflatable buoys and towed into position by the
Fisheries Division 47’ MPA catamaran workboat and the SIOBMPA patrol vessel. Once the
structures were floated to the deployment site, they were then cut loose from the buoys and lowered
to the seabed. Once on the seabed, the structures were manually moved to their final position.
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Figure 5: Photos of the structures being transported to the location at sea. A; Tunnel being carried by volunteers to be
launched from the beach ; B:.MPA Patrol Vessel transporting barrel structure C: Dome being prepared with floats for towing.
D: two structures being readied for towed into location while on the beach.

POWERING OF STRUCTURES
In order to facilitate the accretion of calcium carbonate onto the steel artificial structures, it is essential
to attach a low voltage (i.e. 7-9 volts) direct current to the structures. To power the structures, an
electrical connection was secured from the local utility company, then a specially designed high
efficiency power supply was connected to reduce the voltage and convert it from alternating current
to direct current (i.e. AC to DC). The low voltage DC current was then connected to the structures via
a specially constructed underwater power supply. The cable was buried in the sand from the shore
cabinet to the water.
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Figure 6: Various Phases in the Powering Process. A: The underwater anode mounted on tire filled with
concrete; B: Trench from the shore cabinet for laying the underwater cable ; C; Dr. Goreau and Mr. Sarkisian
making the electrical connection at the onshore cabinet D: The underwater power housing unit attached to a
structure

COLLECTION OF CORAL FRAGMENTS OF OPPORTUNITY
Although Biorock Structures have been proven to increase coral recruitment and overall survival rates,
it is customary to populate new Biorock structures with key species using typically fragments of
opportunity from adjacent reefs. To this end, once the structures were deployed in their final locations
and the power was connected to all structures, the team of volunteers conducted a number of dives to
collect coral fragments of opportunity from the reefs around Sandy Island and Mabouya Island.
Fragments of opportunity are coral fragments that would have been broken by natural or human
activities (i.e. anchor, boat strike or divers) and are rolling around of the bottom and would most likely
die if left alone. The fragments were rescued and placed in mesh bags and baskets and transported to
the Biorock site. The corals were then attached to the structures using a method that would be discussed
in the propagation section below.

Figure 7: Community Volunteers colleting coral fragment of opportunity along adjacent Reef system

The species of coral fragments collected and populated on the structures were:
Common Name
Staghorn Coral
Elkhorn Coral
Yellow Pencil Coral
Maze Coral
Brain Coral
Greater Star Coral
Finger Coral
Massive Starlet Coral

Scientific Name
Acropora cervicornis
Acropora palmata
Madracis auretenra
Meandrina meandrites
Pseudodiploria strigosa
Montastraea cavernosa
Porites porites
Siderastrea sidera

PROPAGATING STRUCTURES WITH CORAL FRAGMENTS
Once the team returns to the Biorock site with the coral fragments of opportunity, the fragments were
then loaded back into mesh bags and baskets and gently lowered back to the seafloor. The fragment
based on their size or species were then broken into smaller fragments and attached directly to the reef
structures using plastic zip-ties and steel tying wire. The fragments were positioned so that there is
adequate space between each fragment to allow room for growth. As part of the normal growth
process, corals would typically overgrow the attachment medium (i.e. zip-tie or wire). Accretion on
the structures themselves would further help to cement the coral fragment unto the structures.

Figure 8: Volunteers attaching coral fragments to the BIOROCK structures.

CONCLUSION RECOMMENDATIONS
The establishment of the Carriacou Biorock Pilot project was a resounding success. All structures were
designed, fabricated, deployed, powered and populated with fragment of opportunity with no incident.
The Community Volunteers and MPA Rangers were an immense asset to the successful establishment
of the pilot project and the future of the project depends on them. The establishment of the project is
the start of the process; In order to realize the benefits of the Biorock structures, there must be constant
monitoring and maintenance of the structures. The community volunteers and Rangers after this two
week long intense training session, now possess the skillsets necessary to ensure the productivity of
the structures.
The project should as soon as possible construct at least two permanent photographic stations to
document the growth of the corals on at least a monthly if not weekly basis. It is also imperative that
somebody be assigned (e.g. Head MPA Ranger) to monitor the structures weekly to ensure that the
current is flowing to the structures. This should be monitored at the meter on Lestere Bay and at the
underwater power supply.
The underwater check can be done by placing a loose end of a piece of wire that is attached to one of
the structures close to the anode assemble and looking for a stream of tiny bubbles. Once bubbles are
present, there is power to the structures and all is well. If there are no bubbles, then there is an
interruption in current flow. Always begin your trouble shooting by diving the entire length of the
cable to ensure that there are no brakes in the line. If no breaks are observed, there get completely dry
and start checking your electrical connections with the two onshore cabinets.
It was truly a pleasure working with the staff of GOAM, GCRF, the Fisheries Division, and Ministry
of Carriacou and Petit Martinique Affairs and the community volunteers on this project. We are
looking forward to the seeing the progress of the pilot project so that the positive gains from this
project may be expanded at this site and replicated at new sites around Carriacou.
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