
politicians. “We had a legal structure, we
even had an official seal. We spent a lot of
energy and time, and we were very disap-
pointed,” says Radman. “I said to myself,
‘Never again.’ ”

But in early 2000, after a decade of war
and Tudjman’s hard-line rule, voters elected
to replace Tudjman’s Croatian Democratic
Union party with a forward-looking, center-
left coalition. After the election, the new sci-
ence and technology minister, mathematics
professor Hrvoje Kraljevic, used his first
public appearance to declare that he would
do everything in his power to revive Rad-
man’s all-but-forgotten dream.

Four years later, the Croatian government
has spent more than $1.7 million renovating
the dilapidated but splendid villa complex,
particularly the cloisterlike soldiers’ bar-
racks that will house the institute’s labs, and
Prime Minister Sanader and new science
minister Dragan Primorac have pledged
continuing support, calling the project a na-
tional priority. The city of Split has set aside
an area as a future academic campus that
would encompass both MedILS and the
nearby former workshop of famous Yugo-
slav sculptor Ivan Mestrovic. The center
should be ready to host conferences, courses,
and active research by early next year.

Radman still faces a big challenge: raising
money to pay the institute’s running costs,
which he estimates at $10 million per year.
He is making the rounds of various philan-
thropic agencies in the hope that one or more
big spenders will help bring his dream to life.
“This may all be naïve,” he admits. “Well, it
is naïve, unless it works one day.”

A long list of Nobelists and other scientif-
ic luminaries have already signed up to en-
dorse Radman’s vision. “Frankly, I think it’s a
terrific idea,” says Richard Roberts, a 1993
Nobelist for his role in discovering RNA
splicing and currently a research director at
the Boston-area biotechnology company
New England Biolabs. “And Radman has
the ideal personality for the job: He’s out-
going, he’s flamboyant, and he has lots of
charm.” Many, including Roberts and DNA
repair expert Errol Friedberg of the Univer-
sity of Texas Southwestern Medical Center
at Dallas, have offered active help. 

Those who know him are not surprised
that Radman is answering the call to return to
Croatia. Although his career has earned him a
secure spot at the top of the French scientific
establishment, making him only the second
Croatian ever accepted into the elite
Académie des Sciences, Radman has always
felt the tug of home. His office wall in Paris
is adorned with a photograph of his seafaring
father, who in his 90s still rows out to fish
every morning. Radman “knows all the fish-
ing spots of his islands and loves taking peo-
ple there. And he knows the names of the fish

in every language,” says Taddei. “Returning
to his native country has been Miro’s dream
for many years,” says Friedberg. “He’s long
had a joke about going home and creating a
‘Warm Spring Harbor.’ ”

Rudez says that the country is ready to
host such an institute: “We are at the begin-
ning stages of a democratic society, and we
are fed up with war and other problems. We

are always looking for ways to live better.” For
Radman, whose wife is Serbian born, the pos-
sibility of helping his troubled region heal its
wounds is also a driving force behind his
plans. “There were difficult times emotionally,
during this horrible war, but if it’s not the sci-
entists, who can look forward?” he says.

–PETER FOLLETTE

Peter Follette is a writer in Montpellier, France.
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“There is nothing so desperately monoto-
nous as the sea,” the 19th century poet
James Russell Lowell once grumbled after a
voyage far from familiar landmarks. But the
bored bard might take heart from some new
work by marine scientists that is vividly ex-
posing hidden “hot spots” in the open ocean
serving as magnets for marine life and po-
tential targets for conservation.

“We know the ocean isn’t some uniform
blue zone on a map,” says fisheries scientist
Boris Worm of the Institute for Marine Sci-
ence in Kiel, Germany, one of a growing
group of marine hot-spot mappers. “But
finding ways to visualize its structure has
been a challenge.”

A wave of recent papers, however, is help-
ing fill in the blanks. These papers highlight
new techniques for merging information sup-
plied by everything from orbiting satellites to
tagged whales. The studies are helping re-
searchers understand how some at-risk
species, such as bluefin tuna and blue whales,

congregate along oceanic
“fronts” where cold and
warm water masses collide. 

A better understanding
of these biologically rich ar-
eas, however, leads to some
new questions. One paper
f inds that the typically
ephemeral fronts can persist
for unexpectedly long peri-
ods in certain parts of the
ocean, creating wildlife-rich
“meadows” that could be
candidates for protective re-
serves. Yet, a related line of
research suggests that pelag-
ic (open ocean) refuges
would have to be designed
carefully to avoid doing
more harm than good.

The findings provide “a
better idea of how we can

New Tools Reveal Treasures at
Ocean Hot Spots
Biologically rich ocean “fronts” attract marine life—and could be candidates for
conservation, too
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recognize and protect key pelagic habitats,”
says Peter Etnoyer, an author of one of the
papers. He is a marine ecologist at Aquanau-
tix, a marine science consulting firm in Los
Angeles, California.

Behind the studies lies concern for
large, wide-roaming pelagic animals
such as tuna, sea turtles, sea birds, and
whales. Some oceanographers have
long known that these animals follow
fronts and other ephemeral features that
concentrate food, and commercial fish-
ers even use satellite maps of sea-
surface temperatures (SSTs) to track their
quarry. Scientists and marine conserva-
tionists have been slower to exploit such
tools, but they are quickly catching up.

A team led by Etnoyer, for instance,
recently used satellite SST data to detect bio-
logical hot spots in a huge swath of the
northeastern Pacific between Mexico’s Baja
Peninsula and the Bering Sea. The re-
searchers started with satellite measurements
of SSTs from 1996 to 1999. Special edge-
detection software helped them find the
fronts, which can stretch from just a few to
hundreds of kilometers. They then searched
for areas where the features persisted for 
9 months or more a year, through both the 
El Niño and La Niña climate cycles that heav-
ily influence the region. Such consistently dy-
namic seas were rare, the researchers reported
in the 9 April issue of Oceanography, ac-
counting for less than 1% of the study area.

The hunt did turn up one big prize: a
125,000-square-kilometer oval about 150
kilometers off the Baja coast dubbed the Baja
California Frontal System (BCFS). It’s where
the cool southbound California current col-
lides with a warmer northbound stream, pro-
ducing a relatively constant concentration of
swirling eddies. Etnoyer compares it to “a
very windy mountain pass,” with conditions
that vary somewhat by season.

To see if the BCFS attracted at-risk
species, the researchers drew on several
sources, including an earlier study by co-
author Bruce Mate of Oregon State Univer-
sity, Newport, that tracked six tagged blue
whales traveling along the Baja coast. Mate
found that the leviathans tended to follow
fronts and to linger in the BCFS. A review of
catch records from Japanese fishing boats
also showed that the area had produced “tru-
ly exceptional landings” of swordfish and
striped marlin over the last 35 years. Etnoyer
says that other scientists, after reading the
paper, have inundated him with data on
many other species that use the area. “This
isn’t just a special place—it’s unique in the
whole northeastern Pacific,” Etnoyer adds.

Other researchers are also fusing data to
expose hidden marine habitats. Two groups
of researchers, for instance, recently pub-
lished papers examining the notion that

bluefin tuna like to hang out along oceanic
fronts. The fish are speedy predators that
can grow to more than 600 kilograms and
sell for up to $70,000.

One team, led by marine scientist François

Royer of France’s IFREMER re-
search agency in Sète, compared
satellite SST and plankton bloom
data with airborne surveys of
young tuna taken over three sum-
mers in the Mediterranean Sea’s
Gulf of Lions. In general, the
fish stayed close to transient
fronts, Royer’s team concluded in
a paper published in the 25
March issue of Marine Ecology
Progress Series. Researchers
found a similar, but statistically
weaker, pattern among tuna in
the Atlantic Ocean’s Gulf of
Maine. That study, led by Robert
Schick of the National Oceanic
and Atmospheric Administra-
tion’s laboratory in Santa Cruz,
California, is due to appear in
the 16 June issue of Fisheries
Oceanography.

Researchers say the studies
demonstrate data-synthesis and
visualization techniques that
should become increasingly
mainstream. “It’s one thing to know some-
thing, it’s another to really see and quantify it,”
says Worm, who hopes researchers will use
the techniques to communicate key concepts
to policymakers and the public.

But identifying hidden habitats is just one
step toward better management. Etnoyer’s
team, for example, recommends that the
Mexican government develop a conserva-
tion plan for the Baja hot spot that could in-
clude a reserve within its territorial waters.
But he and other researchers agree that such
plans would have to be carefully constructed.
Expansive no-fishing zones, for instance,
could have unintended consequences for
pelagic species, preliminary computer mod-
eling studies have concluded. In one, in re-
view at the Canadian Journal of Fisheries
and Aquatic Sciences, a team led by fish-
eries scientist Steven Martell of the Univer-
sity of Maryland Center for Environmental

Science in Cambridge, Maryland, examines
three hypothetical options for setting up no-
fishing zones in the central north Pacific.
None was an unqualified success over the
decades-long scenario, the study concludes.

In some cases, the reserves ended up
forcing fishing boats into other sensitive ar-
eas, or they simply weren’t big enough to
encompass fast-moving fish and meander-
ing oceanic fronts. Martell also warns that
hot spot–based reserves could distort catch
statistics as climate or fishing patterns shift,
giving managers a false reading on the

health of some stocks. Such information is
“critical for monitoring spatial management
policies,” he says.

Researchers also doubt that “dynamic
reserves”—which would move with
ephemeral habitats as they meandered
across international waters—would be
workable. They say a better bet is some
combination of networked reserves and tra-
ditional restrictions on catch and gear, such
as the recently introduced “circle” hooks in-
tended to protect turtles from longline boats.

Such management measures will only
benefit from better methods for visualizing
how marine animals use their niches in the
seemingly featureless open ocean, they add.
“There are a lot of well-developed ideas about
spatial ecology on land,” says Schick. “But
we’re just beginning to get more sophisticated
about how these things work in the sea.”

–DAVID MALAKOFF
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Hot spot. Tagged blue whales linger in areas with persistent

frontal features off Baja and the Channel Islands.


