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By Robert Hale and James Schultz

Historically, some chemicals that
have performed as originally intended
also have caused unforeseen problems
when released into the environment.
Polychlorinated biphenyls (PCBs) and
dichloro diphenyl trichloroethane
(DDT) are two such examples.  VIMS
researchers have recently discovered
that another chemical with detrimental
environmental properties—a widely
used class of fire retardants known as
brominated diphenyl ethers (BDEs)—
have become dispersed throughout the
Roanoke and Dan rivers, in south
central Virginia.

The biological effects caused by
BDEs are not immediately obvious to
the eye, but interactions of these
chemicals with cellular metabolism
may lead to long-term damage to
exposed organisms, including humans.
Medical researchers suspect that
BDEs may impair immune system
responses, disrupt endocrine function
and delay intellectual and physical
development.  BDEs are also of
mounting concern in Europe, where
Swedish researchers have recently
reported that concentrations of BDEs
in human breast milk have been

doubling every five years.  Although
overall levels remain low, the dramatic
increase over time is alarming.

“Although we don’t yet know the
full extent of their toxic effects, we do
know that BDEs are persistent and
that they can bioaccumulate to high
levels,” says Dr. Robert Hale, associ-
ate professor in the Department of
Environmental Sciences.  “We’re
finding that their environmental proper-
ties rival those of PCBs.  BDEs persist
in the field, accumulate in aquatic
animals and exhibit similar modes of
toxicity.  They’re bad news— particu-
larly since we continue to release
them.”

PCBs were used as insulators or
fire retardants in hydraulic fluids and
electrical transformers.  Although PCB
manufacture was halted in the 1970s,
the chemical, nevertheless, persists in
measurable quantities in soil and water,
and in the bodies of many fish and
animal species worldwide, even in
areas far removed from their original
point of manufacture.  Implicated as a
cause of liver cancer in lab animals,
PCBs may cause eye, skin and respira-
tory irritation in people in direct physi-
cal contact.

Researchers Discover New Pollutants
Infiltrating Virginia Rivers

Dr. Rob Hale and research team. Top row, L to R: Greg
Mears, Dr. Rob Hale, and Mike Gaylor. Bottom row, L to
R: Mark LaGuardia, Ellen Harvey, Matt Mainor, and Mara
Jacobs.

BDEs, on the other
hand, continue to be widely
used in the production of
flame-resistant plastics, in
the housings of personal
computers and as a con-
stituent of foam padding in
seat cushions.  Because
BDEs have only recently
been identified as an
environmental threat, their
release to the biosphere is
not explicitly regulated by
the federal government or
the states.

The BDEs were
detected by VIMS in the
course of a study supported
by and in collaboration with
Virginia’s Department of
Environmental Quality
(DEQ), examining the
extent of contamination in
edible fish from state tributaries. After
the discovery of the BDEs, the Com-
monwealth formed a task force
consisting of DEQ, the Virginia Health
Department, VIMS, and several other
state and federal agencies to further
investigate the extent of pollution
throughout the Dan and Roanoke river
watersheds.

The source of the BDEs and their
route of entry to the rivers is currently
uncertain.  However, the polyurethane
foam production process may be key.
VIMS research has already shown that
BDEs can be released to the atmo-

sphere from foam manufacturers’
exhaust stacks.

“Our data show that these BDEs
have been widely released without
anyone really noticing,” Hale says.
“The BDEs detected to date are likely
the top of the iceberg.  Even if we
found the source today and eliminated
it, the chemicals already released will
remain in the environment for years to
come.  And the longer they are used,
the greater these levels will be.”

An article on VIMS’ BDE research was
recently featured in the journal Environ-
mental Science and TechnologyBy Sally Mills

Scientists in the Marine Advisory
Program are gearing up for another
season of sea scallop research in the
Mid-Atlantic Closed Areas. This is a
cooperative effort among VIMS, the
National Marine Fisheries Service
(NMFS), and commercial fishermen.
A 15-day trip to the Hudson Canyon
South site took place in June aboard
the vessel, Alice Amanda, owned by
Mark Shackelford of S&S Marine in
Hampton, Virginia, and captained by
Kenny Brown of Gloucester Point.
Under the direction of Dr. William
DuPaul, students and researchers are
planning a second survey to the
Virginia Beach site in August. The
2000 survey provided baseline informa-
tion to help resource managers set
harvest limits for scallops in these two
areas, which are scheduled to re-open
in March 2001.

Sea Scallop Research
Resumed in June

Among other things, the data are
used to estimate total biomass in each
closed area, or an estimate of the
number of pounds of scallop meats
available for harvesting.  That informa-
tion directly impacts how the opening
of an area will take place, including the
length of the opening and the number
of vessel trips allowed.  Final decisions
are made by the New England Fisher-
ies Management Council with input
from NMFS and the Sea Scallop Plan
Development Team.

Researcher Dave Rudders has
been part of the sea scallop research
team for three years and has witnessed
some refinements in the equipment
used to conduct surveys.  One ad-
vancement that is sure to help resource
managers is the “inclinometer,” an
instrument adapted from torpedoes.  Its
small sensor indicates when the dredge
is in contact with the ocean bottom.

This 10-minute commercial survey tow yielded 30 baskets of 4-inch scallops.Continued on page 11
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VIMS Council members visit Woods Hole Oceanographic Institute May 2-3.
(L-R) Ed Holland, Case Whittemore, VIMS Director of Development Page Hayhurst,
Arthur Bryant, Kathleen Bennett, VIMS faculty member and tour guide Carl Friedrichs,
WHOI Reunhart Coastal Research Center Director Rocky Geyer, and Carroll Owens.

VIMS’s web site is a great source
of information for everyone.  New
links are continuously being added and
several new and beneficial changes are
being made this summer.  The most
recent are a VIMS alumni page and
the VIMS Gift Shop Online.

The new VIMS Alumni page will
be posted by mid-summer and will
offer opportunities for alumni to remain
active in the VIMS community.  One
link will be called “Stay Connected,”
which will provide an easy and conve-
nient way to find or stay in touch with
colleagues.  Alumni can post their
information and any updates they
would like to share.  There will also be
links that will provide a calendar of
events, The Crest, and a site about our
Alumni mentoring program.  A large
portion of the web site will be devoted

to the “Scholarships and Giving
OnLine” link which donations can be
made to several different scholarships
and programs.

Need to do fast and convenient gift
shopping?  The VIMS Gift Shop online
will make this possible at the end of the
summer.  This link will provide pictures
and descriptions of all products avail-
able.  For now orders will have to be
phoned in to the VIMS Gift Shop,
eventually it will be a secure site, and
credit card orders will be possible.

The VIMS web site is continuously
evolving.  Keep up to date by making it
one of your most frequently used
bookmarks.  If you have questions,
comments or additions contact the
webmaster at the home page at:
www.vims.edu.

Web Notes

By synchronizing its
output with GPS
location data, one is
able to more closely
identify the length and
area of the dredge tow
path.  The result is a
more accurate assess-
ment of dredge
efficiency, which is
critical in calculating
an estimate of biom-
ass.   “Typically,” said
Dave, “many variables
can affect the effi-
ciency of the dredge.
Weather, the type of
bottom being dredged,
and the skills of the
vessel captain are
prime examples.”

Similar survey
work was recently
completed in three
closed areas of the
Georges Bank off the
New England coast. As a result of
those efforts, a decision was made by
NMFS to open Closed Area II last
June for a period of five months.
During that time, over six million
pounds of scallops were harvested.
Area II is scheduled for re-opening
again this summer along with two other
areas, Area I and Nantucket Lightship,
with the potential to harvest over 16

Map shows the two mid-Atlantic areas closed to sea scallop
commercial fishing. These areas were the focus of the recent
collaborative survey conducted by both VIMS and the sea
scallop industry.

VIMS/Virginia Sea Grant educa-
tors Lee Larkin and Vicki Clark were
recently awarded
a $337,930 grant
from the National
Oceanographic
Partnership
Program for
continued support
for the award-
winning Bridge
website (http//
www.marine-ed.org/). The Bridge is a
nationally-recognized online clearing-
house for K-12 ocean science educa-

Award Winning Bridge Website
Receives Renewed Funding
from National Oceanographic
Partnership Program

tion materials. The grant will be used to
maintain and expand the website with

an increased focus
on developing
classroom activities
using current ocean
science data.
Webkeeper Lisa
Ayers Lawrence
said, “Since the site
opened in August
1998, the BRIDGE

has had more than 1,250,000
hits from 88 countries.”

Fifteen participants completed the
third annual Master Oyster Gardeners
Training in June. This intensive 4-day
course provides gardeners with in
depth information on the biology,
diseases and predators, current re-
search and projects directly related to

Third Master Oyster Gardeners
Training Course Held

restoring oysters in the Bay. VIMS
faculty provide instruction.  Those
completing the course are available as
a resource to other gardeners in their
community. Currently there are over
2,000 gardeners in Virginia.

million pounds of scallop meats,
depending upon the level of finfish
bycatch.  VIMS scientists will again
conduct research aboard commercial
scallop vessels in these areas.   Spe-
cifically, they will examine dredge
modifications to reduce finfish bycatch
and the inadvertent harvest
of small scallops.

Sea Scallop Research
continued from
page 3


