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ATLANTIC OCEAN

FIGURE 3. This aerial view shows the location of the Smithsonian Marine Station on the Fort Pierce Inlet of the Indian

River Lagoon in Florida.

added to the campus in August 2005. The relocation to
the new research building and campus provided the op-
portunity for the Smithsonian Marine Station to increase
and strengthen the breadth and diversity of its research
as well as to establish new collaborative interactions. The
move also made it possible to expand the Station’s educa-
tional mission, initiating new cooperative ventures in edu-
cation and public outreach.

In the struggle to understand life, how its diversity has
come about, and the current rapid loss of biodiversity on a
global scale, the Smithsonian Marine Station is positioned
as are few laboratories in the world to study this excep-
tional diversity from an array of environments. The Smith-
sonian Marine Station is located on the Fort Pierce Inlet of
the Indian River Lagoon (IRL) (see Figure 3), an estuary
extending along one-third the length of the east coast of
Florida. The IRL is widely recognized as one of the most
diverse estuaries in North America, and it has been desig-
nated an estuary of national significance by the Environ-
mental Protection Agency. The Marine Station’s unique
location on the Fort Pierce Inlet puts it in a prime position
to access oceanic waters and to sample organisms from the
Florida Current and other offshore habitats. This region of
Florida’s coast, characterized as a transitional zone where
temperate and tropical waters overlap, offers access to a
great variety of habitats and an extraordinary diversity of
species. To the south of Fort Pierce, within a few hours of
travel, are Florida Bay and the Florida Keys, the only living
tropical coral reefs in the continental United States.

Specialized equipment and instrumentation at the
Smithsonian Marine Station include temperature-con-
trolled aquaria and incubators, equipment for preparing
tissues for light and electron microscopy, an ultracold
freezer, equipment for electrophoresis, a thermocycler
for DNA amplification, high performance liquid chro-
matographs, a gas chromatograph/mass spectrometer,
and a UV-visual spectrophotometer. For microscopic
studies, equipment is available for light, epi-fluorescent,
and Nomarski microscopy, time-lapse and normal-speed
cinematography, photomicrography, video recording and
editing, inverted microscopy, scanning and transmission
electron microscopy (Figure 5), and confocal laser scan-
ning microscopy.

Confocal laser scanning microscopy (CLSM) has be-
come an increasingly important tool in modern environ-
mental microbiology, larval ecology, developmental biol-
ogy, and biochemistry. CLSM involves the use of a light
microscope, laser light sources, a computer, and special
software to image a series of in-focus optical sections
through thick specimens. The specimens, which can be
live or fixed, are stained with fluorescent dyes that high-
light specific structures when excited by the lasers. Once
the stacks of two-dimensional (2-D) images are collected,
the computer software constructs spectacular, information-
rich, three-dimensional (3-D) images that yield a wealth of
information. In June 2008, the Smithsonian Marine Station
acquired a Zeiss LSM510 confocal system that is already
providing data in the cutting-edge studies of Postdoctoral
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FIGURE 4. Smithsonian Marine Science Network Postdoctoral Fellow Koty Sharp uses molecular methods to deter-
mine the diversity of bacteria associated with corals.
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FIGURE 5. Julie Piraino, Laboratory Manager, examines the larva of a sipunculan worm on the scanning electron microscope.

Fellow Koty Sharp on the presence and transmission of
bacteria in corals, and in research conducted by Postdoc-
toral Fellow Kate Rawlinson on the fate of individual cells
in the development of embryos of polyclad flatworms.
This new microscope will greatly increase the capabilities
of Smithsonian marine scientists to conduct probe-based
subcellular studies in biochemistry, microbiology, and de-
velopmental biology (Figure 6).

The Marine Station owns four boats for use in field
studies: a 17 foot Boston Whaler and a 21 foot Carolina
Skiff for work in the shallow waters of the IRL, a 21 foot
center-console boat to access nearshore waters, and a 39
foot vessel, the R/V Sunburst, for offshore research activi-
ties. These vessels provide access to the diverse marine
and estuarine environments in the vicinity of SMS. The
excellent location, facilities, instrumentation, and skilled
staff of the Smithsonian Marine Station facilitate research

on many diverse topics in marine biology and marine
biodiversity.

RESEARCH ACTIVITIES

The Smithsonian Marine Station at Fort Pierce is an
important contributor to the marine research and col-
lections at the National Museum of Natural History. It
provides a vital link between tropical and temperate eco-
systems in a coastal network of marine research stations
known as the Smithsonian Marine Science Network. The
Marine Science Network (MSN) is an array of laborato-
ries spanning the western Atlantic coastal zone and across
the Isthmus of Panama, facilitating long-term interdisci-
plinary, comparative research among MSN sites, including
the Smithsonian Environmental Research Center (SERC)
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FIGURE 6. Left: Confocal microscopy captures
an oxidative burst reaction by the green alga Dic-
tyosphaeria cavernosa following exposure to the
fungus Lindra thalassiae. An oxidative burst is
an explosive production of reactive oxygen spe-
cies (hydrogen peroxide is an example) intended
to act as first defense against invading pathogens.
Middle: Confocal image shows development of
musculature and nervous system in a larva of a
sipunculan worm. Right: Confocal laser scan-
ning micrograph of the musculature of a Miiller’s
larva of the flatworm Cycloporus variegatus.
Phalloidin staining shows circular and longitudi-

nal muscles (cm, Im, respectively) and the ciliary
band (cb). Scale = 30 pm.

in Maryland, the Carrie Bow Cay Marine Field Station along with their colleagues from other national and inter-
in Belize, and the Smithsonian Tropical Research Institute national institutions, as well as by resident SMS scientists,
(STRI) in Panama. postdoctoral fellows, and graduate students (Figure 7).

Research at SMS continues to be carried out by Smith- Ongoing research programs by resident scientists at the

sonian scientists from various units within the Institution Smithsonian Marine Station involve coral reef research,
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FIGURE 9. Top: From front to back, Smithsonian Marine Station graduate fellow Juliane Vogt (University
of Dresden), postdoctoral fellow Cyril Piou, and volunteer Rainer Feller explore the mangrove at Hutchinson
Island, Florida, looking for light gaps. Bottom: Sharon Ewe (on left) and Anne Chamberlain examine damage
to the mangroves at Hutchinson Island, Florida, immediately after Hurricane Jeanne.
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reports that give habitat, distribution, life history, popula-
tion biology, physical tolerance, and community ecology
information, the database includes information on non-
native and endangered, threatened, and special-status spe-
cies. An electronic companion publication to the Species
Inventory is the Field Guide to the Indian River Lagoon
(www.sms.si.edu/IRLfieldguide). Both projects have been
supported by the Indian River Lagoon National Estuary
Program administered by the St. Johns River Water Man-
agement District. Features such as an interactive glossary,
enhanced indexing, and links to other relevant websites
add to the educational value of these websites.

The Smithsonian Marine Ecosystems Exhibit in the
St. Lucie County Marine Center celebrated its seventh an-
niversary in August 2008. Administered by the Smithson-
ian Marine Station, the exhibit showcases the Caribbean
coral reef ecosystem that was a popular exhibit at the Na-
tional Museum of Natural History for more than 20 years
and the first living model of an Atlantic coral reef ecosys-
tem available for public viewing. Through an outpouring
of local interest and support, the exhibit was transferred
to Fort Pierce to a building constructed and maintained by
St. Lucie County for the sole purpose of housing this edu-
cational attraction. At the Ecosystems Exhibit, visitors are
invited to explore six Florida marine habitats and learn
about the complexity and importance of these ecosystems
(Figure 10). The largest aquarium houses a Caribbean
coral reef display. Additional aquaria depict a seagrass bed,
red mangrove coastline, estuarine and nearshore habitats,
and a deep-water Oculina coral reef. Smaller aquarium
displays highlight single species of interest, and a touch
tank offers visitors personal interaction with various lo-
cal invertebrates, such as horseshoe crabs, sea urchins, sea
cucumbers, and peppermint shrimp.

This public aquarium is unlike any other, providing an
accurate representation of the underwater worlds of the In-
dian River Lagoon and Atlantic Ocean. Although these wa-
ters are a common sight to many coastal Florida residents,
few have experienced the unsurpassed diversity of life just
below their surface. By highlighting this diversity and dis-
playing local ecosystems as complex communities of organ-
isms interacting in their environments, the Exhibit aims to
provide the public with a better understanding of the fragile
coastal ecosystems of the Indian River Lagoon and the sur-
rounding area, including the impacts people have on them.

The Smithsonian Marine Ecosystems Exhibit is a
field trip destination for thousands of school-aged chil-
dren each year (Figure 11). Although some choose a
self-guided visit, most participate in one of several struc-
tured programs facilitated by Education staff members.

Program options are age- and grade-appropriate and are
structured in compliance with Florida’s Sunshine State
Standards. Activities include scavenger hunts, water qual-
ity experiments, food web and energy transfer studies,
simulated benthic sampling, and field experiences in the
Indian River Lagoon.

In 2005, education staff at the Exhibit began offer-
ing community and visitor programs. Ranging from in-
formative breakfast programs to sleepovers and summer
camps, the new programs target traditional visitor groups
in new ways, providing more focused and in-depth learn-
ing experiences for those interested in taking advantage
of the many resources the Smithsonian has to offer. The
enthusiastic response from the community has resulted in
continual additions to the events calendar.

In addition to being a physical destination for the
local community, the Ecosystems Exhibit has also estab-
lished itself as a valuable resource for local schools and
community organizations that do not have the means to
travel. Education staff provides classroom outreach pro-
grams, bringing the wonders of the underwater world to
hundreds of students each school year. Education staff
members have also developed Resource Loan Kits for area
teachers to borrow for in-classroom use for a two-week
time period. The Exhibit website also hosts three webcams
that provide live feeds to three of the Exhibit’s displays.
Online visitors have alternate, unparalleled views into
the seagrass and coral reef model ecosystems, as well as
through the lens of a laboratory microscope. Future plans
include the development of online curricula and activities
based on observations made via the webcams.

LOOKING TO THE FUTURE

During the past 37 years the Smithsonian Marine Sta-
tion at Fort Pierce has developed a strong, broadly based
program in marine biodiversity research focusing on sys-
tematics, ecology, and life histories of marine organisms.
With nearly four decades of research along the IRL, the
Smithsonian Marine Station has been able to establish
long-term and intensive research projects that are valuable
in understanding and assessing marine biodiversity as well
as the changes in biodiversity occurring on a global scale.
As a result of its excellent location, modern facilities, and
experienced staff, the Marine Station is well positioned
to continue to address important research topics includ-
ing global climate change, invasive species, harmful algal
blooms, systematics, larval ecology, and evolutionary de-
velopmental biology.
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FIGURE 10. The coral reef at the Smithsonian Marine Ecosystems Exhibit.

The Smithsonian Marine Ecosystems Exhibit makes
the work of Smithsonian marine researchers accessible to a
broad, non-scientific audience. The living displays capture
the dynamic quality of natural ecosystems, and the educa-
tional offerings are a reflection of the same. Programs, dis-
plays, and live exhibits are constantly changing, evolving,
and taking on new life, providing a foundation to ensure
the Exhibit’s future in an ever-changing community.
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FIGURE 11. Top: A young girl takes a closer look at the inhabitants of the seagrass ecosystem.
Bottom: Excited children view the nearshore reef ecosystem.
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