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Poseidon opened its new test facility in January 2003 at Link Port,
Fort Pierce in Saint Lucie County, along Florida’s east-central coastline.
Link Port is the site of the vast complex of the Harbor Branch Oceanographic
Institution (HBOI).

Poseidon’s test platform is situated in the Smithsonian Canal area of
the Indian River Lagoon. Biologists at the facility will test the effectiveness
of varied mixtures of antifouling bottom paint in repelling fouling organisms
that inhabirt the waters of the lagoon.

Situated between
temperate and subtropical
zones, Indian River Lagoon is
perhaps the most biologically
diverse estuary system in the
United States. In 1990, the US
Environmental Protection
Agency designated the lagoon
as an estuary of “national
significance.” It is also the

longest barrier island complex

Poseidon’s testing platform at HBOI, Fort Pierce, Florida

in the United States.

The Indian River estuary

is connected to the Atlantic Ocean at Fort Pierce Inlet, 4.5 miles (7.2

kilometers) south of HBOI and Sebastian Inlet to the (continued)
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north. Between inlets, the estuary is separated from
the ocean by a 25-mile (40.1-kilometer) long island
barrier. The estuary supports both warm temperate
and subtropical species (Gilmore, 1977; Gore, 1972).
It is known for its diversity of fishes (Gilmore, 1977),
decapods (Gore, 1972), mollusks (Mikkelsen, 1995),
and bryozoans (Winston, 1995).

Studies on fouling communities in the Indian River

began in 1953 with barnacle collection and

What is % POSEIDON?

Poseidon Life Sciences comprises a group of
companies established to develop marine-based
technologies that make efficient use of the
ocean’s resources while protecting its biodiversity.
Its primary mission is to commercialize the
technologies it develops in close cooperation
with collaborating academic institutions and
industrial organizations.

identification near Fort Pierce (Pilsbry, 1953). David
Mook, an HBOI scientist, published results of his
studies of the fouling community at Link Port, from
1974 to 1983. By 1983, he had identified 72 species
of fouling organisms from the Indian River.

Changes in environmental parameters are correlated
with changes in the species composition of estuarine
communities (Sanders ez 2/, 1965; Boesch, 1972;
Young and Young, 1977). Salinity is one of the most
important environmental variables in determining
species composition. In the Indian River, there is a

trend toward increasing variability in water temperature

and salinity with increasing distance from an ocean
inlet. While average annual temperatures at various
distances differ only slightly, between September 1976
and September 1977, water temperature variance along
this gradient, from Fort Pierce Inlet to up to 13 miles
north, increased from 14.75 to 26.95 degrees Celsius
(58.6 to 80.5 Fahrenheit). Average annual salinity
across the same gradient during the same period
declined by 5.6 ppt, but variance increased from 4.08
at Fort Pierce to 31.02 at the northernmost station
(Mook, 1980). Increasingly variable environmental
conditions are accompanied by decreasing fouling
community diversity as stenotopic forms are eliminated
due to their lower tolerance to extremes in temperature
and salinity ranges. In the subject study (Mook, 1980),
32 fouling species were collected on tiles harvested
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made, one mile-long canal excavated from the western
shore of the Indian River. It serves as a ship channel
and dock for HBOI research vessels and as an access
channel to HBOI’s small boat marina. Mook’s study of

the physical parameters within Link Port also showed

Aerial view of HBOI, site of Poseidon’s test facility in
Link Port, Fort Pierce, Florida

that the oxygen concentrations in the surface waters of
the canal range between 8.9 and 4.9 milligrams/liter
(Mook, 1974). These measurements were taken during
July, when water temperatures are near their peak (see
Figure 1, previous page) for the year and oxygen levels
would be near annual lows. This demonstrated that
Link Port canal is not eutrophic like many poorly
flushed artificial canals.

After determining the optimum surface area for
sampling fouling organism settlement, Mook (1976)
conducted experiments at Link Port to determine the
seasonal settlement of fouling invertebrates. From
September 1974 to September 1975, racks of 225 cm?
tiles were submerged 10 cm below the surface for 2-
and 4-week periods (Mook 1975, 1976). Barnacles,
primarily Balanus eburneus, were found to be the most

numerically abundant fouling organism. Seasonal

abundance was noted: Barnacle settlement declined
during warm summer and cool winter months. Barnacle
larvae, Mook explains, are affected by lower salinity.
Thus, their decline in summer could be due to decreased
salinity brought about by increased rainfall (see Figure
1). Declines in barnacle settlement in mid-winter could
be due to cold intolerance.
Serpulid polychaetes are also represented at Link
Port, covering up to 10 percent of tile surfaces. Seasonal
settlement in these polychaetes is less clear. Spirorbis
spp. settles heavily in winter (Mook 1975); but Spirorbis
and another serpulid, Hydroides spp., were more
numerous during warmer months (Mook 1976).
Settlement evidently begins in September (a warmer J
month, but one of declining temperatures) and persists |
through March when temperatures rise (Figure 1). A
third serpulid polychaetes, Branchiostoma nigromaculata, ‘

was found only in late spring and summer. (continued) |
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Biofouling Organisms in Link Port

Barnacle and Oyster Fouling in Link Port, Fort Pierce, Florida

Erect bryozoans, Bugula stolonifera and Bugula
neritina, settled from November to March and
December to March, respectively. In contrast, among
the encrusting bryozoans, Hippoporina verrilli was
abundant from September through November and
briefly reappeared in February; Conopeum tenuissimum
was collected from October through March; and
Schizoporella floridae was common only in late spring
and summer, from May to September.

Ascidians are also common fouling organisms at
Link Port. Abundance and diversity within this group
decreases along the environmental gradient from Fort
Pierce north. Twelve species of colonial ascidians were
found at Fort Pierce Inlet; seven were found at Link
Port; and two species were found in Vero Beach, the

furthest station north of the Inlet. Diplosoma

macdonaldi and Symplegma viride covered up to 40
percent of submerged tiles in late spring and summer
months.

Since colonization of substrate occurs year-round
and different species settle during different seasons,
the time of year during which the substrate becomes
available strongly influences fouling community species
composition.

Other forms such as Bugula spp., sponges, and
hydroids were common only during certain seasons.
Predator exclusion cages used in some experiments
shed light on the role that predatory fish, specifically
the sheepshead (Archosargus probatocephalus), play in
reducing the number of Styela plicata, a solitary
ascidian. When predators are excluded, Styela plicata
may overgrow other species and dominate the climax
fouling community (Mook, 1981; 1983).

Other substrates within the canal, such as seawalls
and aluminum boat hulls, are dominated by different
species including the oyster Crassostrea virginica and
small Chthamalus spp. barnacles (personal observation).
The fouling community within Link Port is more
diverse than the results of these experiments might
indicate. It is also likely to include many species of
algae, sponges, and hydroids, which colonize the mostly
unseen natural rock substrate at the east end of the
canal.

The fouling organisms found in Link Port are
similar to that normally found along the Bay of
Biscayne in Miami, a traditional site for fouling
conditions further south of Fort Pierce. Poseidon’s
Link Port marine exposure platform offers the
advantage of being in a secure site of the Smithsonian
Canal within the Link Port area, protected from boat

and hurricane damage. (see page 6 for References) m
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Dynamic Testing of Marine Test Panels

Simulation of the shear forces that coatings experience
as the underwater surface of the ship goes through the sea at
different speeds is an important testing methodology to verify
the performance of a paint system.

This is typically undertaken using a dynamic testing
device consisting of a drum that rotates at specific speeds
underwater. A curved test panel with the experimental paint
is fitted on the surface of the drum. The rotating drum will
then simulate the stress on the coating after prolonged exposure
underwater.

Marine engineers at Athena Bioventures, Inc., a wholly
owned subsidiary of Poseidon, recently designed novel dynamic
test equipment which provides simulation of ship speeds
using flat panels. This is known as the Athena Dynamic Test
System, which has already completed extensive verification
and is ready for deployment in the various Poseidon field
exposure facilities. The Athena Dynamic Test System enables
simulation of multiple ship speeds with a larger capacity of

panels than the conventional dynamic test equipment. m

POSEIDON'’s Antifouling Compounds

Poseidon’s Natural Bioproducts Screening Program
began in the late 1980’s. This was a discovery program
pursued to identify new compounds that prevent the
attachment of hard fouling organisms on surfaces.

Barnacle fouling is a priority target since it is the most
difficult fouler to inhibit in nontoxic mechanisms. There
already exist a number of algaecides and biocides that are
effective against soft fouling organisms, such as algae and
bacteria.

Poseidon’s concept is to develop products designed to

repel barnacles rather than kill them
the way biocides do. A barnacle
repellent concept permits selection of
environmentally benign compounds,
which render the coated surface
unpleasant or unsuitable for organisms
to settle on.

Frescalin is Poseidon’s newest
product that is now in commercial
development. This product is effective

Control rod Frescalin-
treated rod

in preventing attachment of hard

fouling organisms in combination with
algaecidal compounds in a metal-free paint system. Frescalin
can also be used effectively to reduce the concentration of

cuprous oxide in copper-based marine paints. m

MENTHRIDAN:
Mold and Mildew Prevention

A unique application arising out of the NB Screening
Program is Menthridan. This is a product which

has proven effective against the growth of mold and

mildew in architectural coatings. Menthridan is
currently under development and is also useful as
in-can preservatives.

Zebra Mussel Test Platform

While the barnacle remains the bane of ships in the
ocean, zebra mussels are a major problem in freshwater
lakes and rivers in Europe and North America. The
zebra mussel, Dreissena polymorpha, is native to Europe.
It invaded U.S. freshwater systems in 1988 when larvae
from the ballast water of an ocean freighter coming from
the Caspian Sea were discharged into Lake St. Claire in
Michigan. (continued on page 7)
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POSEIDON Hosts Workshop on

Nontoxic Antifouling Strategies
in Korea

The first of a series of workshops on Nontoxic
Antifouling Strategies organized by Poseidon was held on
April 11, 2003 at the Paradise Hotel in Pusan, South
Korea. Representatives from selected companies and
research institutions in the Asia-Pacific region who are
engaged in marine coatings and biofouling research
attended the one-day workshop.

“The workshop addressed issues concerning the
commercial development of nontoxic antifouling systems
for use by the marine paint industry,” said Dr. Jonathan
Matias, Poseidon’s executive director.

Experts in the field from the U.S., Korea, Germany,
Hong Kong and India addressed the workshop, which
also focused on fouling performance of coatings in various
environments, safety and regulatory issues in the marine
coating industry, and rapid and reliable methods to evaluate
marine coatings in static and dynamic testing systems.

The renewed interest in the development of metal-
free coatings for use by the marine industry has been
prompted by the worldwide ban on the use of tributyl
tin which took effect on January 1, 2003. The presence
of organotin is to be banned
on all ships by January 1, 2008.

Korea was selected as the
site of the workshop since it

ranks number one in the world

For more information
on POSEIDON and its
activities, please contact:

DR JONATHAN MATIAS
Executive Director
Telephone +1-212-573-6050
Fax +1-212-573-6351

jrmatias@poseidonsciences.com

for shipbuilding orders. The
country’s nine shipbuilding
companies already have orders

for 494 ships, worth two-and-
a-half years of labor. &
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(Zebra Mussel Test Platform, from page 5) The active

Since then, zebra mussels have proliferated throughout collaboration between

most of the North American freshwater system, creating SHMRC and Poseidon

hundreds of millions of dollars in damage to lake , began in 1994 and

environment and underwater structures, such as water continues to this day.

intake pipelines and boats. Sister Avelin Mary,
Poseidon’s testing platform for zebra mussels will be PhD., SHMRC’s

operational in May 2003 in Buffalo, New York along Lake

Erie to enable research and development of experimental

director, has been

coatings against zebra mussels. &i

FOCUS: Sacred Heart
Marine Research Center
Tuticorin, South India

The Sacred Heart Marine Research Center (SHMRC)
is situated in the southeastern tip of India in the major
Indian port city of Tuticorin. The Center is well known
for its groundbreaking research on identifying nontoxic,

natural compounds that prevent the attachment of

barnacles and mussels. recognized as one of India’s leading scientists in the field
g The marine ecosystem of marine research. She has worked with Poseidon on an
off Tuticorin is unusually rich exclusive basis in an exciting program to discover
in flora and fauna due to the : natural products with practical applications as
fi il e :
confluence of the Arabian ‘ antifouling agents (see next page Sister Avelin

Sea, the Bay of Bengal and Wins Prestigious Awards)).

the Indian Ocean. A typical test at SHMRC consists of

mmersing Test Rods in
uticorin Bay

Biofouling testing in this area rods and flat panels that are mounted

enjoys the advantage of a relatively constant warm seawater securely, placed on the platform, and

temperature and continuous aggressive fouling throughout totally immersed at a depth of 1.5

the year. feet (0.45 meters) below the surface

Biofouling is a primary research interest since a major for optimum exposure to the dominant

source of pollution of the marine ecosystem comes from foulers. Barnacles typically settle on top

the toxic chemicals leaching from coatings of boats and of the unprotected surface within the first

ships in the port area, which is one of the three busiest month and will cover the entire panel by

seaports in the Indian subcontinent.
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Sister Avelin Mary, PhD. Honored with India’s Two Prestigious National Awards

Sister Avelin Mary, PhD., was recently conferred two
of India’s most prestigious national awards for her extensive
work in antifouling research.

India’s National Environmental Science Acadgmy
(NESA) in New Delhi has recognized Sister Avelin as one
of 14 Scientists of the Year for 2002. She received the
award at the Academy’s conference on March 7 in Calcutta.
The NESA is a registered scientific institution working
with India’s Department of Science and Technology and
the Ministry of Environment and Forests.

In January 2003, Sister Avelin was one of 12 recipients
of the Jagruthi Kiran Foundation’s 2003 Netaji Subhash
Chandra Bose National Award for Excellence.

The Chandra Bose award, recognized by the United
Nations Educational, Scientific and Cultural Organization
(UNESCO), honors individuals — both foreign and Indian
- who have distinguished themselves in their careers and
overcome odds to achieve excellence.

Sister Avelin received the award in ceremonies held
in Nagpur, India on January 23, 2003.

The award is named for Netaji Subhash Chandra
Bose, described by Mahatma Gandhi as a “Patriot of
Patriots.” Subhash Chandra Bose was one of India’s
influential activists who led the Indian National movement
during the country’s fight for independence from Britain.

Sister Avelin has isolated 12 active compounds from
the Indian Ocean soft corals as nontoxic antifoulants.

Tropical Marine Science Institute
National University of Singapore

Singapore’s location as a gateway to the South China
Sea, the Indian and Pacific Oceans, makes it one of the
world’s busiest ports and an important site to pursue
research in biofouling.

In 2001, Poseidon and the Tropical Marine Science
Institute (TMSI) of the National University of Singapore

(NUS) entered a memorandum of understanding to

Among these is a natural barnacle settlement inhibitor
from the soft coral juncella juncea. This chemical, Juncelin,
was named after the Jfuncella genus and its discoverer,
Sister Avelin.

The awards are the latest in a string of honors Sister
Avelin has received for her research. The Cambridge-
based International Biographical Center recognized her
in 2000 as one of the 2,000 outstanding scientists of the
20th century in honor of her “outstanding contribution”
to the field of marine research.

The American Biographical Institute and its Board
of International Research named her Woman of the Year
in 1998 for her research and her work among her peers
and the community. The following year, she was conferred
an “honorary appointment” to the biographical institute’s
Research Board of Advisors.

Sister Avelin has been involved in bioactive marine
natural products research since 1986. After graduating
with a Ph.D. at Marathwada University in Aurangabad,
India, she undertook postdoctoral research at the Osborne
Laboratories of Marine Sciences in New York, USA.
Sister Avelin then studied biofouling at Duke University
Marine Laboratory in collaboration with Dr. Dan
Rittschof. This was followed by research with other
scholars at the University of Delaware, Fu Jen University
in Taiwan, Tulane University in Louisiana and the
University, of Hawaii. m

collaborate on the development of testing methods and
identification of new, environmentally friendly
biochemicals that prevent biofouling.

Poseidon’s exposure platform, situated in the

Republic of Singapore Yacht Club, will be operational
by mid-2003.



