GLOBAL CORAL REEF ALLIANCE

This BioRock Reef in Indonesia is only five years old. The electric current running through the metal structure causes corals to grow as
much as five times faster than a “natural” reef would.

'I'he Electric Reef

A new technology offers hope for coral reef preservation.

By Brian Riggs, Fernando Perez and Dr. Thomas Goreau

While the Turks & Caicos Islands still have some of our corals are slowly declining due to episodic
the best remaining coral reef in the Caribbean damage and progressive increases in environmen-
region, it is clear from recent fieldwork that even tal stresses, both natural and man-made. S5

42 www.environment.tc



The current state of Caribbean reefs in general, and
TCI reefs in particular, was outlined in the Summer 2006
edition of this magazine. We reported that even though
our local reef systems were in much better shape than
those of most of our neighbors, Turks & Caicos reefs
were still feeling the effects of higher than average sea
surface temperatures over the past decade. Another
problem that may face our reef habitats in the future is
the pollution and sedimentation from marine works that
accompany accelerated development, especially in
Providenciales, Grand Turk and North Caicos.

The first statistics of reef health were provided in the
1970s in a report by Ray and Sprunt. In the late 1980s,
when TCI played host to one of the first Operation
Raleigh expeditions, teen volunteers collected coral cov-
erage and growth data as a one-time environmental proj-
ect and passed it along to the Department of
Environment. But regular and systematic coral monitor-
ing started over 15 years ago when permanent monitor-
ing stations were set up by Dr. Gudrun Gaudian under
the auspices of the Ministry of Natural Resources. These
original stations on Grand Turk and newer ones on
Providenciales and South Caicos have been monitored
over the years by department employees, School for
Field Studies students and diver-volunteers from many
of the professional dive operations around the Islands.
This data, along with regular diver statistic reports over
the past decade, have given us a pretty clear idea of the
state of Turks & Caicos reefs.

A widespread reef survey project in early June 2006
covered the original monitoring sites but also went fur-
ther afield to have a look at almost all of Grand Turk’s
and Providenciales’ seaward coasts and areas from East
to South Caicos that were not covered by the monitoring
stations. Information from this wide-ranging survey,
showing perceptible coral declines even in areas well
away from diver pressure or development, led to the
inauguration of a project to develop a National
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This BioRock Reef in Bali is only about three years old. Corals grown
using this technology have a better chance to survive and thrive.

Sustainable Strategy for Coral Reef Restoration. The
Project was paid for by the TCl Conservation Fund, a
special project fund earmarked for environmental stud-
ies and work. (The Conservation Fund was established in
1999 to sustain and expand ongoing management of
our Protected Areas, and to safeguard our country’s
national and historic treasures. It is financed by 10% of
the Accommodation Tax collected at Turks & Caicos
hotels and dining establishments.) The Sustainable
Strategy is now in the implementation phase which is
being funded by the Conservation Fund and the private
sector.

The recent survey puts us on notice that even with the
best and most complete recycling efforts and treatment
of wastewater on land, the level of stress from factors
beyond local control is likely to increase. Global sea tem-
perature rise, associated coral bleaching and disease
outbreaks and more severe storm activity are likely to
escalate rather than decline in the future. Therefore,
there is an urgent need to begin coral reef restoration
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Left: Reef structures assembled on Grand Turk Beach. Right: Divers anchor the new reef structures in place.

studies and efforts now, in the early stages. The aim is
to preserve coral reef species diversity, fish habitat, the
shore protection functions of a healthy reef and, of
course, our eco-tourism potential.

The northeastern part of Providenciales and the
southeastern part of Grand Turk were specifically identi-
fied as good spots for the introduction of artificial reefs
to provide additional areas for snorkeling. These easily
accessible, near-shore snorkeling sites should ease the
pressure on existing natural snorkeling and diving reef
resources.

A pilot demonstration project using the relatively
new BioRock technology was recently started on Grand
Turk. The long, official names of the process, “elec-
trodeposition of minerals in sea water” or “mineral
accretion technology” give us a vague idea of how the
process works. Developed by architect Professor Wolf H.
Hilbertz and coral ecologist Dr. Thomas J. Goreau of the
Global Coral Reef Alliance, BioRock technology may have
profound implications for coral propagation, the preser-
vation of existing corals, coral reef restoration, shoreline
protection, and even mariculture.

The essence of Biorock technology is to apply a low
voltage electrical current to a metal structure in shallow
water. The current causes dissolved minerals to precipi-
tate quickly on the structure. The mineral coating of cal-
cium carbonate then becomes a substrate that easily
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attracts the floating embryonic polyps of a wide range of
sea creatures. New Biorock structures are soon populat-
ed by a full range of coral reef organisms, including fish,
crabs, clams, octopus, lobster, sea urchins and barna-
cles. Another astounding effect of the weak electrical
current running through the structure is that corals, in
particular, grow as much as five times faster than in sur-
rounding habitats due to the electrical stimulation. They
are also much more likely to survive and thrive in pol-
luted or degrading conditions.

In a BioRock structure in the Maldive Islands, an area
that has suffered greatly from high sea temperatures in
the past several years, only 1 to 5% of corals on some
reefs have survived. On Biorock structures in the same
areas, between 50 and 80% of transplanted corals have
survived. While our reefs have not suffered anything like
the devastation of Indian Ocean reefs, it will be good to
know that there may be a relatively simple technological
solution to a problem of which we are beginning to see
the earliest stages.

The Grand Turk Reef Project is a joint effort between the
Department of Environment & Coastal Resources and
Oasis Divers, Grand Turk’s largest and most active dive
operation. With materials supplied by Captain Everette
Freites, and under the direction of Dr. Tom Goreau, the
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Oasis crew built a group of substantial structures from
construction re-bar. They were then installed on a sandy
open space in 20 feet of water just offshore from the
Oasis Dive Center, near the new cruiseship terminal on
the south end of the island. Four quonset hut shaped
structures, 20 feet long, were built on the beach and
moved into position. They are temporarily hooked up to
shore power by a long cable buried in the sand, but it’s
possible that they could eventually be powered by
buoyed solar cells directly over the site as they are in
similar projects in Japan, Jamaica and the Maldives.

Oasis divemasters, DECR staff and a number of vol-
unteers, including Joel Johnston from Grand Turk’s new
Cockburn Farm and Village Visitor Centre, visited reef
sites near the newly built cruise dock and salvaged a
number of small hard and soft coral fragments that had
been affected during the construction. These were
affixed to the BioRock structure after it was put into
place.

After less than a month in the water, Everette
reports that the structure already has a thin skin of lime-
stone and the manually attached coral fragments are
quickly accreting to the structure. The “electric reef” is
attracting hundreds of fish and other creatures. It’s
already an interesting site for snorkelers.

It is expected that within a few years the structures
will be densely colonized due to the increased growth
rate of the transplanted corals, providing a new habitat
for an array of reef creatures. These in turn will attract
the myriads of gorgonians, worms, crustaceans and
larger animals that live in and around them. Calcareous
algaes will be producing sand particles for beach renour-
ishment and the solid, self-repairing structure will be ful-
filling one of the natural reef’s most important
functions, the defense of the nearby shoreline from the
battering of stormy seas.

The production of seemingly “instant” reefs being
formed by the BioRock method is only one of a number
of strategies that are being investigated for the preser-
vation of our most important natural asset, but there is
room for many approaches in a national strategy to pro-
tect and maintain our important reefs. G

For more information about Electric Reefs, go to
http://globalcoral.org/.
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Arachno-filia
A brief visitor to the Turks & Caicos Islands this summer
was Ph.D. candidate Sarah Crews from the University of
California at Berkeley. Sarah’s dissertation on Caribbean
biogeography revolves around describing the various
types of spiders that inhabit the West Indies. Having
realized that almost no data was available on spiders in
TCl, she made a trip here after stopping at several other
island countries. Though her specialty involves the spi-
der genus called Selenops, she agreed to collect and
identify as many of the different species that we have.
Scientifically, spiders are a very diverse group of
Arthropods, whose Phylum includes insects (beetles and
ants), centipedes and crustaceans (crabs and shrimps)
as well as arachnids
(spiders and scorpi-
ons). Spiders occur
naturally in every
place on Earth except
the
deep ocean and can
be found
habitat
wet

Antarctica and

in every
imaginable:
forests, dry
deserts,
under

forests,
under snow,
rocks, under tree bark
aidl of conea, If A Selenops spider on Providenciales.
houses. All spiders are predators, which makes their
diversity all the more interesting, as most diverse
groups occupy many ecological niches. There are almost
40,000 described species and many more to be found.
During her short stay, Sarah visited Providenciales
and Grand Turk and collected about 30 different species
in 16 different families. And as for her particular
favorite, the Selenops, she did find a few. Interestingly,
the morphological data and a few molecular tests of the
Selenops both agree that the TCI specimens might even
be a previously undescribed species. As well as work on
the new species, Sarah will start a catalogue of Turks &
Caicos spider species with the specimens she collected
and we’ll be able to tell you more in later editions of the

Green Pages. Stay tuned, spider lovers. G

For more about Sarah’s research, visit her website at
http://nature.berkeley.edu/~screws/.
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This Bahama Mockingbird finds a comfortable perch in Grand Turk.

Why does this local mockingbird shy away from human development?

By Jensen Reitz Montambault,

School of Natural Resources and Environment, University of Florida, Gainesville, Florida, USA

“Chup, chup, chup.” As the insistent call of the
Bahama Mockingbird begins outside my window in
Lorimers, Middle Caicos, | grab the directional mike
and cassette recorder and race outside. The ear-
piece cord tangles, the pause button jams, and just
as | turn my expectant eyes toward the gum elemi
tree, the bird hops from its perch and flies over the
bush and out of sight. Foiled for the moment, |
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drop the recording equipment in my backpack.
Placing my binoculars around my sunburned neck,
| trudge off along the dust-kicked road on the quest
that is part of my doctoral research in ecology at
the University of Florida: What will happen to the
Bahama Mockingbird and other birds native to the
Turks & Caicos scrub as residential and tourism

=

development increases?



The Bahama Mockingbird, despite its name, is also
found in the Turks & Caicos Islands, cays off the coast
of Cuba, and a small area of the Jamaican limestone
hills, in addition to the Bahamas. Locally they are
referred to as the Thrasher-bird or Preacher-bird for
their loud eloquence and penchant for leaping high in
the air in mid-song (more likely a territorial display
between males than a heartfelt “hallelujah”). A good size
for a songbird, an adult Bahama Mockingbird measures
about 11 inches from the point of its down-curved beak
to its white-tipped tail. Its back and wings are mostly
mottled gray with characteristic racing stripes from its
chin to buff colored chest. Its wings lack the white patch
of its smaller cousin, the Northern Mockingbird.

Naturalists have long noticed that, unlike the
Northern Mockingbird, which thrives in human dominat-
ed environments, the Bahama Mockingbird disappears
from islands that become more heavily settled by peo-
ple. Human activities have affected many different types
of plants and animals across the globe, but birds on
tropical islands have been especially hard hit. About 80%
of the landbirds on oceanic islands worldwide have gone
extinct since the first arrival of people. As a Ph.D. stu-
dent, | am interested in what makes a species like the
Bahama Mockingbird sensitive to the effects of policy
decisions about land-use. The Turks & Caicos Islands are
a particularly good place to study this issue because
islands that have experienced rapid growth such as
Providenciales can be compared to Middle Caicos, an
island with much slower growth.

“Good morning, have fun today!” Garnett Outten, my
host in Lorimers, is up even before my 4:15 AM alarm.
The Antillean Nighthawks are still dive bombing mos-
quitoes around the almond tree in his clean cement
yard. Lorimers is the easternmost settlement on Middle
Caicos and was once the largest, but when the airstrip
was built outside of the village of Conch Bar, the popu-
lation and economic activity shifted to the western side
of the island. At the time of my visit, only 14 permanent
residents remained in Lorimers and the bush was grad-
ually encroaching on many of the buildings that were
once vibrant homes, businesses and schoolhouses.
Garnett and his wife Miriam and her two granddaughters
commute nine miles daily to Conch Bar for work and
school. They plan to open up a bed-and-breakfast in this
tranquil corner of Middle Caicos, but for now | am rent-
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ing a room in the family home and benefiting from the
Islanders’ warnings about venomous plants and treach-
erous terrain. Today Garnett drops me outside of
Bambarra settlement at the beginning of Armstrong
Pond trail so | can continue my search for this wild
mockingbird.

“Are you standing there waiting for that bird to fly by
you?” Stacia Arthur asked when | was conducting bird sur-
veys in Conch Bar. Stacia is a local pre-school teacher and
owns and operates one of the few dry-goods stores on the
island. Like most residents, she is well versed in the nat-
ural history of most of the native flora and fauna. Her
brother-in-law, Cardinal Arthur, is the self-appointed “bird
man” in Middle Caicos who often takes tourists by boat to
see the Magnificent Frigate Bird colonies off the coast.
Stacia’s analysis is a good description of the technique
that ornithologists call point-counts. Each night, | pick
areas at least 500 feet apart on a map and use my hand-
held GPS unit to find them in the morning. | then stand at
each spot for 10 minutes, writing down the location of
every land bird | see or hear during that time. Bit by bit, |
follow this system across every road and accessible trail
in Middle Caicos during the Bahama Mockingbird’s nest-
ing and active singing season, which spans March to June.
These regular timed observations allow me to compare
the bird community all over the island.

The trail to Armstrong Pond is beautiful, although not
in the same “white-sand-and-lapping-turquoise-waves”
way as postcard perfect Bambarra Beach or Mudjin
Harbor. The beginning of the trail follows one of the field
road walls that perforate the scrub across the island,
relics of the plantations brought to the Turks & Caicos in
the late 18th century. The trail then rises up and over an
ancient sand dune, winding through stands of cactus,
locust, poisonwood, parrotwood, and others of the hun-
dreds of plant species that make the upland forest one of
the most diverse ecosystems in the Caribbean. Two miles
into the trail, the palms start encroaching and the horizon
opens up to reveal Armstrong Pond. This brackish water
body has provided food and firewood for inhabitants of
Middle Caicos since the Lucayan Indians lived here over
600 years ago.

“Thick-billed Vireo, Greater Antillean Bullfinch, Cuban
Crow,” | write on by data sheet, now splattered with mos-
quito carcasses and stains from plants | have purposeful-
ly or inadvertently sampled. Among the birds typically
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A relic stone wall provides a view from Armstrong Pond Trail toward
Bambarra settlement on Middle Caicos.

found in the scrub, these species are special because they
are endemic, meaning that, like the Bahama Mockingbird,
they are found only in a very restricted geographic range
on Caribbean Islands. Finally, at long last, | hear it again,
“Chup, chup, chup.” The Bahama Mockingbird starts its
repetitive song. Not a mimic like the Northern
Mockingbird, the Bahama Mockingbird song is nonethe-
less long and varied. The appetite of this bird is equally
wide-ranging and voracious. | watch as, with equal gusto,
the mockingbird gulps the pulp from wild dilly fruits,

snacks on Anolis lizards, munches snails and seeds, and
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slurps nectar and pollen from 20 foot spikes of flowering
wild sisal plants.

This is the mating season and the birds are traveling
in pairs. Every now and then | am lucky enough to witness
their courtship. The female Bahama Mockingbird puffs
her feathers until she is a round gray ball with only the
tips of her beak and tail sticking out. She nods and growls
a few feet away from the male who is perched high on a
twig belting out his best song. | half expect a music-video
announcer to appear on the scene at the close of the act.
This is a good sign suggesting that, at least on Middle
Caicos, the Bahama Mockingbird population is working
toward producing the next generation.

Why Bahama Mockingbirds avoid human settlements
and are disappearing from more crowded islands is still a
mystery. The early results of my study indicate that, of all
the landbirds, they are the least likely to be found in
towns, although they may still sing loud and long from
the bush on the outskirts of an urban area. This means
they may be an easy target species for environmental
impact monitoring by the National Trust and Department
of Environmental & Coastal Resources. In the next year, |
will examine my field data using statistics and computer
modeling and hope to return to the Turks & Caicos to
present my results, visit my friends in Middle Caicos, and
explore other islands for the wild Bahama Mockingbird. G

More information on the birds of the Turks & Caicos and
Bahama Mockingbirds can be found in: Richard Ground’s
Birds of the Turks and Caicos Islands, published by the
Turks & Caicos National Trust in 2001 and available for
purchase at the National Trust office in Providenciales.

For a general overview of local birds, see Anthony White’s
A Birder’s Guide to The Bahamas (including the Turks and
Caicos Islands) published in 1998 by the American Birding
Association and Bruce Hallett’s Birds of The Bahamas and
Turks and Caicos Islands, by MacMillan Caribbean.

the Bahama and Northern
Mockingbirds on Providenciales is detailed in Beverly
Aldridge’s “Sympatry in two species of mockingbirds on

A historical look at

Providenciales, West Indies,” published in the Wilson
Bulletin in 1984 (volume 96, issue 4, pages 603-618) and
available for free at: http://elibrary.unm.edu/sora.



Middle Caicos community members, who have contributed their knowledge of TCI’s environment to the programme, gather to cut the rib-
bon during the opening of the Middle Caicos Conservation Centre, with Hon. Jeffrey Hall (right) and TCNT Executive Director Ethlyn Gibbs-

Williams (foreground).

The Middle Caicos Conservation Centre formally opens.
Story & Photos By Ann & Mike Pienkowski, UK Overseas Territories Conservation Forum

The people of Middle Caicos want to maintain their quality of life of residents and the attraction of
communities and cultures. Our modern world is these “Beautiful by Nature” islands to visitors will be
driven by built development. Without conservation lost — with consequent damage to the economy, as
of our unique wildlife and special areas, both the well. S5
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Children from the Middle Caicos Primary School are enthralled by the live animals and the DVD, while H.E. the Governor and colleagues

study the displays and field road cards.

As a result, the Turks & Caicos National Trust opened its
Middle Caicos Conservation Centre on November 11,
2006. The function was attended by H.E. Governor
Richard Tauwhare, Hon. Minister Jeffrey Hall (Member
for Middle Caicos), District Commissioner Julia Harvey,
representatives of the Departments of Environment &
Coastal Resources and of the Tourist Board, several for-
eign guests and a large proportion of the residents of
Middle Caicos.

The National Trust’s mission is to safeguard the nat-
ural, cultural and historical heritage of the Turks &
Caicos Islands. The Trust has been working with its
international partners, the UK Overseas Territories
Conservation Forum (UKOTCF) for many years to meet
the request from the local communities on Middle
Caicos to help them look after our internationally impor-
tant wild animals and plants, while at the same time pro-
vide opportunities for small businesses based on this
heritage.
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Since 1999, a series of meetings, bringing together
the local community, the National Trust and visiting vol-
unteer international scientists assembled by UKOTCEF,
agreed and implemented a long-term plan. This involved
international fund-raising (especially from UK’s Darwin
Initiative and Overseas Territories Environment
Programme), securing local contributions (from govern-
ment, the Conservation Fund, businesses and individu-
als), conducting scientific research to identify the
features of natural and historic interest and to work out
ways of both protecting these, and developing ways of
making them available to visitors. The “Plan for
Biodiversity Management and Sustainable Development
around Turks & Caicos Ramsar Site,” after much discus-
sion with the local community, TCl government depart-
ments and other stakeholders, was finalised in October
2002.

Structural

repair and refurbishment of the old

school building at Bambarra as a visitor and conserva-



tion centre and scientific research base was a key part of
the implementation. Soon to be open to the public,
already the centre’s walls are covered with an integrated
series of displays on the geography, geology, wildlife,
history and culture of the area, as well as live exhibits
and an amazingly realistic model of the cave ecosystem.
Soon to be added are a mangrove aquarium complete
with a tidal cycle, models of plantations, exhibits of arti-
facts and craft demonstrations, as well as opportunities
to purchase colorful guide-cards for the many interpret-
ed walks. These walks along trails or “field roads,” to use
their local name, vary in length and location, some being
self-guided while others need local guides, trained by
the National Trust. They include Haulover Field Road, a
short trail through interesting vegetation to a plantation
ruin; Crossing Place Trail, a wonderful coastal walk, and
Conch Bar Caves.

The story of the development of the Centre and field
roads, illustrated by many scenes of wildlife, is told in a
16-minute DVD, the first of a series about the project. As
the commentary tells us, “Middle Caicos is at the centre
of the largest internationally protected wetland area in
the UK Overseas Territories. Many of the plants and ani-
mals here live nowhere else in the world. In Middle,
North and East Caicos they live in a mosaic of natural
wetlands of such global importance that it has been
recognised as a Wetland of International Importance
under the Ramsar Convention.”

Government is playing its part too in safeguarding
the wonderful natural and historical environment of the
Turks & Caicos Islands. In the same week as the opening
of the Middle Caicos Conservation Centre, the Minister
for Natural Resources Hon. McAllister Hanchell con-
firmed his intention to transfer over 500 acres of land to
the Turks & Caicos National Trust. These are: the Vera
Hamilton Primary School Building, which now houses the
Middle Caicos Conservation Centre; Wades Green
North Caicos; Cheshire Hall
Providenciales and Village Pond, Indian Cave, Conch Bar

Plantation on on
Caves, Garden Pond Field Road, Haulover Plantation
Field Road and Crossing Place Trail west from Conch Bar
on Middle Caicos.

Of this transfer, Hon. Hanchell said, “The Turks &
Caicos National Trust has managed these natural and
historical sites for over a decade. This involved several

years of scientific study of the areas in North and Middle
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Miss Gertie Forbes of Bambarra helped to lead the grand opening
ceremony.

Caicos, and subsequently securing funding to develop
and maintain nature trails, refurbish buildings and pre-
pare interpretative and educational material. My govern-
ment is supportive of the work of the National Trust and
will continue to assist this non-governmental organiza-
tion in becoming financially independent of the govern-
remaining a voice of the people. My
government and the Ministry of Natural Resources are

ment and

truly committed to making sure that TCl remains
Beautiful by Nature.”

Hon. Jeffrey Hall was given a warm welcome as he
reported this important step forward during his address
at the opening of the Centre.

As well as Little Water Cay, where many visitors have
close encounters with the rock iguana, and Cheshire Hall
which takes us back to plantation times, the National
Trust welcomes you to Middle Caicos, where you can
experience an entirely different view of the Turks &
Visit the National Trust Office in
Providenciales to find out more. G

Caicos Islands.
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