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Scientists Discover New Life in Antarctic Deep Sea

Continued on page 8

An international research team 
including VIMS Professor Robert 
Diaz has found hundreds of new ma-
rine species in the vast, dark deep-sea 
surrounding Antarctica—the bottom 
of the bottom of the world. Carnivo-
rous sponges, free-swimming worms, 
crustaceans, and molluscs living in the 
Weddell Sea provide new insights into 
the evolution of ocean life.

Reporting in the May 17 issue of 
the journal Nature, the scientists describe 
how creatures in the deeper parts of the 
Southern Ocean—the source for much 
of the deep water in the world ocean—
are likely related to animals living in 
both the adjacent shallower waters and 
in other parts of the deep ocean.

A key question for scientists is 
whether shallow-water species colo-
nized the deep ocean or vice versa. The 
research findings suggest that recurring 
advances of Antarctic ice may have 
forced shallow-water organisms into 

the surrounding depths, leading to an 
intermingling of species that originated 
in shallow and deep-water habitats.

Lead author Professor Angelika 
Brandt from the Zoological Institute 
and Zoological Museum, University 
Hamburg, says “The Antarctic deep sea 
is potentially the cradle of life of global 
marine species. Our research results 
challenge suggestions that deep-sea di-
versity in the Southern Ocean is poor. 
We now have a better understanding of 
the evolution of marine species and how 
they can adapt to changes in climate and 
environments.”

Diaz says the team’s most signifi-
cant finding is the unexpected vitality 
and diversity of the seafloor community 
in a setting that would seem to hold 
little promise for life—with water tem-
peratures at 30-34°F, total darkness, and 
bone-crushing pressure. The expedition 
sampled at depths from 3,000 to more 
than 20,000 feet.

“We discovered hundreds and hun-
dreds of new species,” says Diaz. He 
was particularly struck by the diversity 
of isopods, small crustaceans related to 
pill bugs. “Sampling at just 25 stations 
doubled the number of known deep-sea 
isopod species.”

Diaz’s role in the international 
expedition was to characterize and pho-
tograph the habitats of the area’s bottom-
dwelling creatures. His photograph of a 
sea urchin, taken in the Scotia Sea at a 

VIMS scientists were co-authors of research articles that graced subsequent covers of 
Science and Nature this spring. The April 27 Science cover shows plankton from the 
VERTIGO project in the northeastern Pacific. Assoc. Prof. Deborah Steinberg co-wrote 
the VERTIGO paper (see vims.edu/topstories). The May 17 Nature  cover was photo-
graphed by Professor Robert Diaz in the Scotia Sea, Antarctica (see story this page).

A new three-year study 
led by researchers at VIMS 
seeks input from commercial 
and recreational anglers and 
other stakeholders to help as-
sess the social and economic 
value of menhaden in Chesa-
peake Bay.

The socioeconomic study 
complements several ecologi-
cal studies of menhaden popu-
lations in Chesapeake Bay by fisheries 
researchers at VIMS.

Menhaden are small, oily fish that lie 
at the center of a debate concerning their 
relative importance to the Bay ecosystem 
and economy. Menhaden support one of 
the most commercially important fisher-
ies along the Atlantic Coast, providing 
fish meal, fish oil, and bait for other 
fisheries. They also play an important 
ecological role, filtering Bay waters by 
consuming large quantities of plankton, 
and serving as a favorite food for striped 
bass and other popular game fish.

The study, by VIMS researchers 
Jim Kirkley, Tom Murray, Winnie 
Ryan, and Dennis Taylor, will compare 
menhaden’s economic contributions 

both in terms of the commercial fishery 
and the “ecosystem services” that men-
haden provide. Assisting in the study 
are researchers Rob Hicks (College of 
William and Mary); Doug Lipton, Ted 
McConnell, and Ivar Strand (University 
of Maryland); and John Duberg of the 
Nearing Group (Baltimore, MD).

The study will also assess the im-
portance of menhaden to the viability 
of the communities that depend on the 
fish for their livelihood. Those include 
Reedville, Virginia, home to the Chesa-
peake Bay’s commercial menhaden fleet 
and processing facilities, and Deltaville, 
home to a recreational charter fleet that 

VIMS to Assess Social and Economic 
Value of Menhaden

The Atlantic menhaden Brevoortia tyrannus.  
Photo by Julia Ellis.

depth of 6,414 feet, graced the cover of 
Nature issue in which the research article 
appeared.

Dr Katrin Linse, a marine biologist 
from the British Antarctic Survey, adds, 
“What was once thought to be a feature-
less abyss is in fact a dynamic, variable, 
and biologically rich environment. Find-
ing this extraordinary treasure trove of 
marine life is our first step to understand-
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ferences do exist between eastern and 
western stocks, continued uncertainty 
surrounding the species’ population 
structure has led to a broad effort to fur-
ther clarify the relationships among blue-
fin populations in the Gulf of Mexico, 
western Atlantic, eastern Atlantic, and 
Mediterranean.

Several studies, including Dickhut’s 
project and a follow-on genetic study by 
Graves, are funded by the Large Pelagics 
Research Center at the University of New 
Hampshire, in partnership with NOAA’s 
National Marine Fisheries Service.

The Center’s grants reflect the sci-
ence community’s interest in developing 
novel methods of tracking tuna to supple-
ment conventional tagging studies, which 
suffer from both high costs and low rates 
of recapture of tagged animals.

Dickhut’s two-year study aims to 
clarify the stock question by measuring 
the ratio between PCBs and chlordane 
in bluefin tissues.

PCBs are manmade chemicals 
that were used in electrical equipment 
around the world starting in the 1930s. 
They were banned in the U.S. in 1977 
because of evidence they build up in 
the environment and can cause cancer; 
an international manufacturing ban fol-
lowed in the 1980s.

Chlordanes are a class of synthetic 
pesticides that were used in the US from 

1948 to 1988 to treat field crops and 
control termites. The EPA banned all 
uses of chlordane in 1988 due to envi-
ronmental and human-health concerns.

Both PCBs and chlordanes persist 
for decades in the environment, and can 
reach the open ocean through river runoff 
or the air. They accumulate up the food 
chain, reaching levels in bluefin tuna and 
other top predators that may be thou-
sands of times higher than in water.

(These levels are of concern to 
human health, but have not led to any 
fish-consumption advisories for organic 
pollutants in tuna. The EPA did issue 
a mercury-based fish-consumption advi-
sory for bluefin tuna in 2004.)

The key to Dickhut’s investigation 
is that PCBs were used in both Europe 
and the US, whereas chlordane use was 
restricted to North America.

“The food web in the Mediter-
ranean doesn’t have much chlordane,” 
says Dickhut, “whereas the food web 
along the US coast has a lot. So what 
we expect to see is differences in the ratio 
of PCBs and chlordane in animals from 
these areas. We’re using the ratio as a 
tag, exploiting the difference in order to 
track these fish.”

Her preliminary look at bluefin tu-
nas from the Gulf of Mexico showed that 
they have a relatively low ratio of PCBs 
to chlordane, a finding that supports the 
prevailing notion that two Atlantic stocks 
consistently return to different spawning 
grounds.

“The idea,” says Dickhut, “is that 
only Gulf of Mexico fish go back to the 
Gulf of Mexico [to spawn], and only 
Mediterranean fish go back to the Medi-
terranean, but any fish caught along the 
coast of Virginia or anywhere in the 
Atlantic could be from either side. We’re 
trying to figure out how many fish from 
that side might be over here, and vice 
versa, by looking at stock mixing.”

Dickhut has begun studying mixed 
stocks by sampling fish from the western 
Atlantic, including the coast of Virginia. 
The PCB-chlordane ratios in these fish 
are more variable, consistent with the 
idea that some may have migrated from 
the Mediterranean. None of these fish 
show the drastic difference one might 
expect given the lack of chlordane in 
Mediterranean waters, but Dickhut says 
this result really isn’t that surprising.

“If a fish was feeding in the Mediter-
ranean food web and incorporated that 
signal, but then swam across the ocean 
and started feeding here, it’s chemical 

signal is going to start changing to look 
more like a fish from over here.”

By using a mixing model, Dickhut’s 
team has estimated that these fish had 
formed about 65% of their body tis-
sues while in the Mediterranean, and 
35% during their time in the Western 
Atlantic.

Dickhut’s next step is to analyze tis-
sues from Mediterranean bluefin tunas. 
She hopes to sample younger fish to 
lessen the possibility that they may have 
skewed their “native” PCB-chlordane 
ratios by spending time in western At-
lantic waters.

Her team is also refining a new 
laboratory technique that will allow them 
to measure several different chlordane 
compounds. “We spent the summer 
getting a few other chlordanes to use as 
markers because we want to have multiple 
ratios to make our work more defensible,” 
says Dickhut. “Our work is ongoing and 
hopefully we’ll have a cleaner, clearer 
story with our new analytical method.”

Dickhut
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Disparity in bluefin tuna catches between the western North Atlantic and Mediterranean 
from 2000-2004. Catch is in metric tons. Shaded circles indicate fishing gear: LL = 
longline, BB = bait boat, PS = purse seine. Figure from ICCAT.

Staff members in the office of the late U.S. Congresswoman Jo Ann Davis (VA-1st 
Dist) visited VIMS in July to learn how VIMS scientists are working to conserve, 
develop, and replenish Chesapeake Bay and coastal resources such as oysters, 
blue crabs, sharks, scallops, and shad. The visit included a briefing on the VIMS-
Industry Partnership, a tour of VIMS’ Oyster Hatchery and new Seawater Research 
Laboratory, and a trip aboard the research vessel Pelican to a VIMS observing buoy 
on the York River. Here, Dr. Stan Allen of VIMS’ Aquaculture Genetics and Breeding 
Technology Center (far L) explains the oyster-rearing process as VIMS Dean and 
Director John Wells (2nd from L) and W&M Assoc. VP for Government Relations 
Fran Bradford (3rd from L) look on. Continuing to right are Davis Chief of Staff 
Chris Connelly, District Office Director Joe Schumacher, Legislative Director Mary 
Springer, and  Legislative Assistant Brent Robinson.

ing the complex relationships between 
the deep ocean and the distribution of 
marine life.”

The Nature study reports the find-
ings of the ANDEEP project (ANt-
arctic benthic DEEP-sea biodiversity), 
a series of three expeditions to the 

Southern Ocean between 2002 and 
2005 aboard the German research ship 
Polarstern. An international team from 
14 research organizations investigated 
the seafloor to build a picture of this little 
known region of the ocean. They found 
more than 700 new species.

In addition to Dr. Diaz, VIMS 
graduate student Lawrence Carpenter 
also took part in the research.

Antarctic Deep Sea Life
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