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Anyone who has watched a
squirrel bury or eat an acorn appreci-
ates that animals help determine the
abundance and distribution of plants on
land. Recent work by VIMS re-
searcher Dr. Robert Orth suggests that
animals may be doing the same thing
to help shape plant communities
underwater.

Orth, a Professor of Marine
Science in VIMS Department of
Biological Sciences, is studying how
seagrasses are affected by the marine
creatures that might eat their seeds.
The work is part of his larger effort to
restore eelgrass to Chesapeake Bay
by sowing seeds rather than planting
young shoots, which is the typical
practice. Eelgrass is the most common
underwater grass in Chesapeake Bay,
but it no longer grows in many areas
that once supported lush beds. To help
restore Bay grasses, Orth and his staff
collect and broadcast millions of
eelgrass seeds each year, with support
from the Virginia Saltwater Recre-
ational Fishing License Fund.

One intriguing question in Orth’s
research is how seed predators might
be affecting seagrasses. To help
address this question, Orth traveled
half way around the world to Australia.

Drs. David
Tunbridge of West-
ern Australia’s
Murdoch University
and Ken Heck Jr. of
Alabama’s Dauphin
Island Sea Lab
collaborated in the
study.

Results from the
Australian study,
recently published in
Marine Ecology
Progress Series,
shed light on
seagrass restoration
in Chesapeake Bay. They suggest that
restoration of eelgrass with seeds may
be more successful in unvegetated
sand, where the survival rate of seeds
is higher, than in areas near eelgrass
beds.

“Our results came just at the right
time,” says Orth, “as we are expanding
our restoration efforts using seeds.”

Ironically, one of Orth’s reasons
for working down under was to escape
the turbid waters that threaten the
Chesapeake’s seagrasses. The West-
ern Australian sites provide the clear
water that seagrasses need to thrive,
and that Orth needs for his experi-

ments, in which SCUBA divers visually
monitor the fate of individual seagrass
seeds tethered to a monofilament line.
This tethering technique had previously
been used only in animal studies.

Studies of animals in seagrass beds
show that prey items—small fish and
invertebrates—are more likely to be
eaten if they wander from the cover of
a seagrass bed into a nearby sand
patch, where there are fewer places to
hide.

But when it comes to seeds, the
situation is reversed—Orth’s experi-
ments show that seeds within a
seagrass bed are more likely to be

Orth Illuminates Role of Seed Predators in Seagrass Beds
chewed or swallowed than those in
bare sand. The reason? Orth thinks the
pattern may reflect the type of ani-
mals—small crabs—that likely feed on
seeds. Small crabs generally hide
within the cover of seagrass blades to
avoid predation in open areas of bare
sand. Though crabs may have more
difficulty finding seeds within a
seagrass bed, those seeds are safer for
the crabs to eat because the crabs
don’t have to worry about being eaten
themselves.

In addition to aiding seagrass
restoration efforts, Orth’s finding may
help explain the dynamics of seagrass
meadows, at least those dominated by
the species studied. Because seeds
dispersed into an existing patch are
more likely to be eaten, it appears seed
dispersal plays a relatively minor role in
a bed’s on-going development. Instead,
seeds may be more important in
helping a patch colonize sandy areas
and expand. Given the prevalence of
storms and strong currents along the
western Australia coast, relatively
higher survival in sand may be needed
for patches to re-establish themselves
in denuded areas following large-scale
disturbances.

VIMS researcher Robert Orth tethers seagrass seeds to study
their animal predators.

Like canaries in a coal mine, the
creatures that dwell in and along the
floor of Chesapeake Bay can provide
scientists with a good sense of environ-
mental stress.

Using a test known as the Benthic
Index of Biotic Integrity, or B-IBI,
scientists compare a bottom-dwelling
community at a site disturbed by
human activities to the type of commu-
nity expected at a pristine site. Undis-
turbed sites tend to be highly
productive, with high biodiversity and
lots of food for predators, such as
birds, crabs, and fish. A site dominated
by pollution-tolerant species or contain-
ing few organisms at all is taken as a
sign of human disturbance.

A recent grant from the Depart-
ment of Defense will allow VIMS
scientists Drs. Linda Schaffner and Iris
Anderson to couple the B-IBI test with
a more detailed look at the types of
organisms that make up a benthic
community, and how those organisms
function together in an integrated
ecosystem. Whereas the traditional B-
IBI test focuses on relatively large and
conspicuous creatures like clams,

VIMS Researchers See the Bay in a Grain of Sand

Communities of microscopic organisms like this nematode support the marine food web
and may shed light on Bay health.

snails, and worms, Schaffner and
Anderson will extend the test to include
animals so tiny they inhabit the spaces
between sand grains. This community
of Lilliputian creatures is a key compo-
nent of estuarine food webs, especially

for juvenile fish such as spot and
croaker.

The 3-year, $666,000 grant will
allow Schaffner and Anderson, along
with a team of graduate students,
summer interns, and technicians, to

conduct B-IBI studies at six military
bases along the Chesapeake Bay
shoreline. These include Langley Air
Force Base, NASA’s Langley Re-
search Center, and Fort Eustis.

One aim of the team’s study is to
use the B-IBI approach to investigate
how pollution from military installations
may be impacting Bay health. Several
military bases in Virginia and Maryland
have been placed on the National
Priorities List of most hazardous sites
because of non-point source pollution
of adjacent aquatic ecosystems.

A more general goal is to better
understand what the B-IBI approach
truly says about estuarine ecosystems.
“The Chesapeake Bay Program has
long used the B-IBI as an index of
estuarine health,” says Anderson. The
approach works because benthic
organisms tend to be couch potatoes.
Many derive sustenance by consuming
the sediments and associated detritus in
which they live, ingesting any contami-
nants that may have settled there. And
unlike fish or plankton, most bottom-
dwellers are literal stick-in-the-muds
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who could not move from an unhealthy
neighborhood even if they wanted to.

The B-IBI has proven highly
effective for detecting changes in the
biodiversity and abundance of benthic
communities, but the relation of B-IBI
to other potential measures of ecosys-
tem health remains unknown. “The
question,” says Anderson, “is what B-
IBI really means. One way to judge its
meaning is to compare it with other
measures of ecosystem function such
as nutrient cycling, algal blooms, and
the rate of microbial processes.”

“Management of the Bay’s
ecosystem will be easier if we are able
to show that the B-IBI predicts
changes in ecosystem function as well
as the health of benthic communities,
which are important living resources”
say Schaffner.

The pair hopes that extending the
B-IBI to include investigations of
smaller organisms and measures of
physical and biogeochemical processes
will help provide a yardstick for
measuring more subtle changes in
ecosystem health and function.

The B-IBI test has been the
backbone of the Chesapeake Bay
Benthic Monitoring Program since
1994. The program was set up to help
scientists and managers track and meet
the Chesapeake Bay Program Benthic
Community Restoration Goals. These
are part of the larger Chesapeake 2000
Agreement, which calls for reducing
nutrient and sediment pollution enough
by 2010 to remove the Bay and its tidal
rivers from the EPA’s list of “impaired”
waters.

For further information about the
Chesapeake Bay Benthic Monitoring
Program, visit www.baybenthos.
versar.com

Russian scientist Dr. Elena
Markasheva lived and worked at
VIMS last fall as part of Dr.
Deborah Steinberg’s Census of
Marine Life Project (see article on
facing page). The following profile
describes the path that led to her
esoteric career as a copepod tax-
onomist.

Dr. Elena Markasheva knows the
importance of a name.

As a world expert in the taxonomy
of copepods, Markasheva has devoted
her entire career to identifying and
naming these tiny marine creatures. As
a Russian who in 1991 saw her native
Leningrad renamed St. Petersburg, she
knows that the act of naming can
signify a fundamental shift in reality or
its perception.

Taxonomy—the science of de-
scribing, naming, and classifying
Earth’s myriad organisms—is a dying
art. Few young scientists enter a field
whose detractors liken to bean count-
ing or stamp collecting. Why spend
innumerable painstaking hours counting
copepod spines when you could be
swimming with dolphins? Why struggle
through the convoluted bifurcations of
a taxonomic key when your real
interest is an organism’s role in an
ecosystem?

Why indeed. “Taxonomy,” argues
Markasheva “is the very foundation of
biology.” If species are actors on the
world’s stage, taxonomy provides a
playbill to identify them, describe their
roles, and tell when they enter and exit
a scene. Biology without taxonomy is
like Shakespeare without Cliff’s Notes.

Markasheva notes that taxonomy
is particularly relevant in today’s
climate of biological crisis. Earth
currently faces a mass extinction event
like that which finished off the dino-
saurs. As habitat loss, pollution, and
human exploitation push more and
more species toward extinction,
humanity risks losing a resource that
provides both tangible benefits like food
and medicine, and intangible values of
beauty, joy, awe, and diversity.

In fact, some now define taxonomy
as the science of documenting
biodiversity. Like curators rushing
priceless artifacts from a burning
museum, taxonomists are scouring the
globe to collect, describe, and name as
yet uncatalogued species before they
go extinct or their natural distribution is
disrupted. Markasheva hopes that the
growing recognition of taxonomy’s

central role in biodiversity will help fuel
a resurgence in her field.

Markasheva first became inter-
ested in marine biology as a young girl
after seeing a TV show featuring
Jacques Costeau. “I knew then that I
wanted to be included in some kind of
marine research,” she says. A mentor
advised her to become a biologist if she
really wanted to be connected to the
sea. “At that time in Russia to be a
woman oceanographer was not so
easy. Going on a research cruise was
considered masculine work.”

At age 14, Markasheva enrolled in
a marine science course at her high
school. Summertime trips with her
teacher to a research station on the
White Sea confirmed her career
choice. “When I graduated from this
school I was absolutely sure that I
would study marine invertebrates,” she
says.

Upon graduation, Markasheva
began working at the Russian Acad-
emy of Sciences’ Zoological Institute,
while simultaneously taking evening
classes to earn a Master’s degree from
Leningrad (now St. Petersburg State)
University.

She ascribes her interest in cope-
pod taxonomy to chance. “I was
working in the Institute when a position
opened with a very well known
researcher.” This was Dr. Konstantin
Brodsky, a “copepodologist” so well
regarded by his colleagues that several
have paid him the ultimate taxonomic
compliment—five copepod species
now bear his name. Dr. Brodsky died
in 1991. “I was his last student and we
had a very good connection,” says
Markasheva. “I decided if I am
working in this department and have
such a good professor, I will continue
with copepods.” She earned her Ph.D.
degree from the Institute in 1991.

Markasheva now says that her
“whole life is devoted” to copepods. To
date, she has named 15 new copepod
species, and re-named numerous
others. Her esoteric expertise brings
her offers to travel to laboratories
around the world, helping researchers
identify the copepods in their samples.
“Since the Iron Curtain fell, I am
traveling nearly every year,” says
Markasheva. “I have been in Norway,
Amsterdam, U.S., and many other
places.”

Her role in the Census of Marine
Life project is to identify a single group
of copepods called calanoids. “There

are many other kinds of copepods in
the samples,” she says, “but I’ve
concentrated on the calanoids because
it was too much for me to look at all
the groups.” Copepods, the most
abundant multi-cellular animals on
Earth, are extremely diverse, with
about 11,000 different species.

Identifying a copepod is no easy
task. “You can compare a copepod to a
grain of rice with a small tail’” says
Markasheva. “To identify these
animals to species level it is necessary
to dissect and look at them under the
microscope, because distinguishing
characters may be number of spines or
spinoliths, spines on spines. They are
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different shape, different length, and all
this plays a role in taxonomy.”

“It’s not like to catch a lobster and
say ‘Oh, that’s a lobster.’ You need to
work a little bit more. It is very, very
laborious work.”

During her two visits to VIMS, in
the fall of 2001 and 2002, Markasheva
identified more than 100 copepod
species. She transfers her list of
species to VIMS technician Joe Cope,
who enters them into a computer
database. “Then it is possible to take a
really interesting look at what is going
on,” she says. “After this it is possible
to look at their abundance and diversity
and how it might change with time.”

Researchers active in the Census of Marine Life program include (L to R) Joe
Cope, Dr. Deborah Steinberg, Stephanie Wilson, and Dr. Elena Markasheva.


