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BY CHUCK COLGAN

Opposite page, Fifty of the 57 known Caribbean corals thrive at Bocas del Toro. Above, The
Smithsonian Tropical Research Institute. Right, A storefront in Bocas town. Below, Scripps graduate

student Davey Kline and Smithsonian researcher Neilan Kuniz check reef samples between scuba dives.

OCAS DEL TORO, PANAMA,

SEPTEMBER 2003 — Everywhere

Scripps
Ocecanography graduate student
Davey Kline goes in this remote trop-
ical location, he runs into someone he
knows. His American friends here
humorously call him “e/ alcalde de
Bocas,” the mavor of Bocas town, a
small village left over from banana
plantation enterprises that moved
clsewhere in the 1950s.

Today Bocas del "Toro is a bud-
ding international tourist destination
popular with scuba divers, fishermen,
and cco-tourists seeking something
off the beaten path. Situated on the
northwestern coast of Panama near
the Costa Rican border, Bocas offers
lush jungle habitats, a national park,
and clear, beautiful Caribbean waters.

Bocas del "Toro consists of a strip
of mainland and a group of small
islands that form an archipelago.
Bocas town, with a population of
only a couple of thousand, is the
regional capitol. It’'s on one of the
islands and can only be reached by
air or sea. Wooden dugout water taxis
are the primary transportation

berween islands.

Institution of

L.ike many tropical regions,
there are only two scasons—
rainy and rainier—but when
the sun is shining, Bocas del "Toro is a bit of paradise. One prob-
lem though, is that as it grows and develops, its natural beauty is
increasingly jeopardized.

Davey Kline has been in Bocas often during the past five years
and lived here full time for the past vear. On what might appear to
be an extended vacation, he has in fact been working in conjunc-
tion with the Smithsonian Tropical Rescarch Institute to monitor
the health of local coral reefs. Although Bocas still has some of the
most pristine reef areas in the Caribbean, it faces the same ecolog-
ical threats chat affect virtually every coral reef near populated arcas
and tourism setting—increased sedimentation, altered ocean food
webs, and the emergence of
coral discase.

“Overall, the Caribbean reefs
are in an incredibly sad state,”
Kline said. “In the next 20 to 30
years, if things continue as they
arc presently going, it’s possible
that there will be no more

healthy reefs at all.”

THE CORAL DOCTORS

Kline’s concern has led him to
join scientific efforts to betrer
understand how the things peo-

ple put into the ocean affect
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Left, Typical Bocas town storefronts lining
the main street; houses built over the lagoen;

o young local boy with his dog

techniques to identfy coral bacteria. He
found a much greater number of bacteria
than expected associated with the species
of coral he was studving and discovered
that samples of the coral taken at sepa-
ratc reefs cach contained their own
specific bacteria. "T'his confirmed that
corals  possess  distinct  bacteria.
Rohwer’s laboratory now has a data-
base of more than 3,000 bacterial
scquences, representing  the
largest sampling of marine bacte-
ria to date.

T'he team is also attempt-
ing to understand how human

impacts cause coral discase.
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Kline taking coral mucus samples

communitics.
Knowledge of the

difference could lead

to strategies and treat-
ments for combating coral
disorders. Finding potential
cures may be a long shot, but it ')(Vg
also may be the only hope for coral '
reefs. Of the 29 known coral discases,

pathogenic sources are known for only two.

AT THE RESEARCH STATION

On a typical day, Kline leaves his house. which is
perched on a dock extending over a local cove, and
bicvcles to the Smithsonian research station nearby. He
rides along a pothole-filled road through ncighbor-
hoods where most of the small houses sit atop poles to
avoid flooding and he waves greetings to many local

fricnds won over by his charisma and openness.
A few miles from town, the station sits in the
midst of a dense jungle on a thin isthmus bordered
by sandy beaches and an inlet. The station offers
modern laboratories, computer rooms, a dive
facility, and a dock—all of which arc avail-
able to visiting researchers from around

the world.

At the station, Kline joins Neilan
Kuntz, a Smithsonian rescarch associ-
ate, to motorboat out to a local reef
for the dav’s collection of liv-

ing coral samples. They



are on or in the water every dav.

Scuba diving in shallow warters,
they carefully chip off small picces
of monastrea annularis, or moun-
tain star coral, one of the most
common Caribbean reef builders,
to bring back to the lab.

The Bocas reefs have a high
diversity of corals, with some areas
containing up to 50 of the 57
known Caribbean species. Because
the area is near the mainland, there
is a much greater runoff of sedi-
ments than found at most other
Caribbean reefs, making the water
less clear than around most islands.
Although this condition reduces
diving visibility, it forces deeper-

water corals to grow at more shal-
low depths so that they can get
sufficient sunlight, making
the casily accessible reefs

more robust. An in-

credible variety of

o4 tropical fishes,

colorful sponges, brittle stars, and
other organisms can be seen while
diving, including some of the
Caribbean’s last remaining patches
of elkhorn and staghorn corals.

On the Smithsonian’s dock,
Kline and Kuntz have constructed a
unique aquarium called the aquatic
automated dosing and culturing
system (AADACS), developed by
Kline, Rohwer, and Teqcom
Industries, a manufacturer of fluid
and gas-handling components in
Santa Ana, California. T'he room-
sized AADACS provides a way for
the rescarchers to mimic the corals’
natural environment while subject-
ing them to levels of stress similar
to whart they would encounter from
pollution, including components of
sewage, asphalt, runoff, sediments,
and pesticides.

The AADACS is seemingly
simple, vet its performance is
deceprively complex. A Jacuzzi
pump at the end of the dock brings
in water from the reef that passes
through two filters that remove par-
ticles, then collects in a plastic
reservoir. Another pump draws
water from the reservoir for six sec-
onds per minute and feeds it into

manifold valves that are set to




intermittently mix in concentrated chemical pollutants at various

dosages. T'he dosed seawarter is then delivered to a series of large
tubs in which small coral samples live in flow-through cups. Using
the system, the researchers can assess the effects of 40 independent
chemicals on 400 corals at a time. A typical testing period takes four
to eight weeks, at which point different corals and compounds are
introduced into the system.

So far, research with the AADACS confirms that common envi-
ronmental pollutants found on heavily impacted reefs do in fact kill

corals. According to Kline, some of these contaminants appear to be
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killing the corals indirectly by dis-
rupting the balance between the
corals and their associated bacteria.
Understanding how this loss of equi-
librium within the microbial commu-
nity triggers coral diseases could lead
to treatments, he said. One difficuley
would be to identify anrtibiotics that
kill only the discase-causing bacteria
and not the symbionts necessary for
the corals™ well-being.

An unexpected result of the stud-
ies regards sewage. Ecologists have

long known that untreated and prima-

ry-treated sewage provide excess

nutrients to seawater when dumped
in the ocean, which at reefs smothers
corals and leads to excessive growth
of algac. The ADAACS tests showed
that dissolved carbon, in the form
of sugars associated with sewage,
caused the most dramatic upsets to
the balance berween the corals and
their symbionts, leading to discase
and mortality. As recently as 1995,
the Pan American Health Organiza-
tion reported that only 10 pereent of
sewage from Central American and
Caribbean countries was being
properly treated before disposal
ar sea.
The rescarchers have also
confirmed that hvdrocarbons

kill corals quickly. They

are trving to determine which types are
most harmful—whether from roads,
roofing, or motor oil—so that recom-
mendations can be made for less-harm-
ful compounds to be used in the future.

“From our research, it's pretty
clear that most of the stuff being
dumped into the water is going to
affect the reefs,” Kline said. “And if
people don’t think about what they do

with their sewage water, what they do




Above, Sunset over the mainland at
Bocas del Toro. Below, Davey Kline
with local children during a Kids’ Day

talk at the Smithsonian.

with runoff from farms and the land,
then we're going to lose the diversi-

tv associated with reefs.”

COMMUNICATING THE
CONCERNS

One of Kline’s greatest con-
cerns is that people who live
near coral reefs often do not
realize how their acrions
affect the marine environ-
ment. For most populated
arcas in the Caribbean, the
environmental impacts of
human activities are already
well above the hmit, mak-

ing adjacent rceefs unsus-

tainable. Even if sewage and other

pollution sources were treated

properly, it would take decades for
new .corals to scrtle and grow.

Naturally, Kline is cager to share

his rescarch with the people of

Bocas del Toro.

One afternoon he presents a
Kids' Day talk at the Smithsonian
for local school classes. Scientists at
the station give such ralks regularly

so that the children can learn more

about cheir local occan neighbor-

hood. The kids are always cager to
find out what Kline is doing and ro
sce his underwater slideshow.

Kline has also given presenta-
tions to Bocas community groups
officials.

and  local Panamanian

They know that cheir  future
depends on tourism, and they fear
major ncgative environmental
impacts may send their community
into the same economic downturn
that resulted when the
banana industry left.

A recent study showed
that throughout the Carib-
bean, reefs have declined
by about 80 percent over
the last three decades. In
Bocas del Toro and other
such remote arcas, coral
reefs are faring much bet-
ter than those in many

locations, vert the potential
for disaster remains. It will rake
the concentrated efforts of citi-
zens, scientists, and officials to ser
a course for new policies to help
protect and maintain coral-reef

habirats.
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CORAL DISEASE THREATENS
CARIBBEAN CORAL REEFS

BY DAVEY KLINE
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