In 1903, prompted by the slaughter of
birds for the millinery trade, President
Theodore Roosevelt created the first
National Wildlife Refuge to protect pel-
icans, egrets and herons. Today there
are 90 million acres in the National
Wildlife Refuge System, representing
most of the ecosystems found in the
United States. Charged by law with pro-
tecting wildlife, the refuge system has
adopted a patchwork of practices, with
considerable numbers of the refuges al-
lowing hunting, trapping, timber cut-
ting, grazing, farming and even oil and
gas development, in addition to use for
public recreation.

Amid an intensifying debate over
such practices, the U.S. Fish and Wild-
life Service (FWS), which manages the
refuge system, is now beginning a major
evaluation of its policies. After a series
of public hearings and a call for written
comments between now and May 3, it
plans to prepare an Environmental Im-
pact Statement (EIS) on the operation
of the refuge system. Environmental
groups see this evaluation as their op-
portunity to pressure the service to cur-
tail “consumptive” activities on the ref-
uges. Organizations representing
recreational hunters and trappers are
also testifying to preserve their use of
the areas.

“We are interested in the changing
public concept of what the refuge sys-
tem should be,” says Noreen Clough of
FWS. She says conservation groups are
demanding new focuses of wildlife
management, for example on nongame
species of animals or on biological di-
versity. Some environmentalists op-
pose the deliberate protection of any
animals, except threatened or endan-
gered species, at the expense of others.

The preparation of an ElS is a routine
procedural matter, says a spokesperson
for the FWS. The last statement was
done 10 years ago, when the system con-
tained less than half its current acreage.
But John Grandy of the Washington,
D.C.-based Humane Society of the
United States says the evaluation is also
the result of a lawsuit brought by his or-
ganization challenging all sport hunt-
ing programs on the wildlife refuges.

“Refuges are no longer regions of
sanctuary,” says Jennifer Lewis of the
Humane Society. According to FWS rec-
ords, she says, more than 400,000 refuge
animals each year are killed by hunters
and trappers, and millions of birds
there are killed by poisoning attribut-
able to lead shot. In addition, hunting
disrupts other recreational uses of the
refuges.

Clough, however, describes the cur-
rent hunting policy, which permits
hunting on 250 of the 434 refuges, as “a

Wildlife refuge system: Refuge for whom?

legitimate management tool on many
refuges.” Otherwise, she says, certain
populations would grow too large for
the habitat. “Itis also a legitimate recre-
ation,” she says, “where it can be per-
formed without detriment to other pop-
ulations and where adequate funds are
available.”

The economic activities, such as tim-
ber cutting and farming, are primarily
spin-offs of the management policies,
Clough says. For example, arrange-
ments are made with lumber com-
panies to thin a forest to enhance the
habitat for certain species, and farmers
of refuge lands are required to leave a
proportion of their crops to feed the
waterfowl.

In recent years, the FWS has been en-
couraged by the Department of the Inte-
rior to obtain money from economic ac-
tivities to offset the costs of the refuges.
“Theactivities are permitted when they
are not incompatible with the other
purposes of a refuge,” Clough says.

Environmental groups say the cur-
rent emphasis on hunting and eco-
nomic activities is inappropriate and
destructive to wildlife and its habitat.
They point to several refuges where the
FWS staff has recommended decreased
grazing or haying, yet the activities
have instead increased.

The environmentalists object espe-
cially to the oil and gas activities, which
have no management value. These
activities destroy wildlife habitats
through road, well and pipeline con-
struction, oil and gas leaks, and re-
sidual pits filled with brine or drilling
muds, says Amy Skilbred of Defenders
of Wildlife in Washington, D.C. Gas wells
now threaten the habitat of endangered
red-cockaded woodpeckers on a Loui-
siana refuge, she says, and the Depart-
ment of the Interior is considering a
land exchange that would introduce oil
andgasdrillinginto the calvingarea, on
a refuge, of the world’s major caribou
population.

The variety of activities permitted on
refuges reflects, in addition to manage-
ment strategies, the different ways by
which the lands were acquired, says the
FWS. Some refuges were created with
specific provisions for sport hunting or
preservation of particular species. In
most cases where there is oil and gas
exploration, Clough says, the land has
been donated by an owner who retains
mineral rights and thus later can build
oil and gas wells on the refuge.

“We welcome the EIS’s review,” says
Skilbred. “We believe that [it] will help
to put the system back on the road to-
ward achieving the goal of wildlife and
habitat conservation and enhance-
ment.” —J A Miller
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Leg 107: Seafloor
spreading, sinking

The Tyrrhenian Sea is that small ocean
basin in the Mediterranean that looks as
though it’s forever being kicked around
by Italy. It kicks back now and then with
earthquakes and volcanoes, so it’s
known to be a geologically active area.
But scientists on Leg 107 of the Ocean
Drilling Program were surprised to find
just how active an area it has been over
the past 5 million years or so.

As the JOIDES Resolution criss-
crossed the sea early this year from the
coast of Sardinia southeast to the toe of
Italy, scientists were looking at the evolu-
tion of the basin from two perspectives:
They were investigating the history of
the young passive margin, or continental
edge, on the northwest side of the basin;
and they were reconstructing the way the
basin has opened at sites in the southeast
over several million years.

The passive margin (there is no plate
boundary at that point) of the Tyrrhenian
provided an opportunity to study a struc-
ture common to oceans throughout the
world. “It turns out that in the classic
places [where] people look at passive
margins, like off the coast of New Jersey,
the passivemarginsareold.. . .[T]heear-
liest part of the history is very deeply
buried and hard to get to by drilling,”
says Kim Kastens, co-chief scientist on
the leg and a marine geologist at Lamont-
Doherty Geological Observatory in Pal-
isades, NY. The Tyrrhenian margin, she
says, “was younger and didn't have very

much sediment, so we could get all the ’

way down, deeper into the history of
opening.” The scientists recently made
public some of their Leg 107 findings.

Drilling at three sites brought up evi-
dence that the margin rifted and sank at
different times in different places. On the
upper Sardinian margin, the core
showed a “textbook example” of a transi-
tion from a continental to a marine en-
vironment as the crust subsided. Overly-
ing the marine sediments, the scientists
found “evaporites,” sediments laid down
during the dessication of the Mediterra-
nean about 5 million years ago. At sites
on the lower Sardinian margin, the crust
apparently didn't subside as early: The
depositions of that age indicate a lake or
open-air environment.

“What we wanted to demonstrate is
that [the history of such a passive mar-
gin] can be a complicated story,” says
staff scientist Christian Auroux.

Drilling at the Tyrrhenian’s two deep
basins also indicated that the locus of
seafloor spreading apparently jumped
from the Vavilov Basin, about halfway
down the coast of Italy, into the Marsili
Basin to the southeast. The proof of that
came when scientists dated basalts
brought up from Vavilov Basin at about
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3.5 million years, while basalts at Marsili
Basin weren't formed until about 1.9 mil-
lion years ago at the earliest.

The apparent movement of the sea-
floor spreading site gives some indica-
tion of the way basins like the Tyrrhenian
evolve. Such basins are generally nestled
behind volcanic arcs, on the overriding
plate of a subduction zone. It has been
suggested that such basins have evolved
toward the subduction zone; “We were
able to verify that” pattern in the Tyrrhe-
nian, Kastens says. — L. Davis

Shining a light
on root can

Does the dentist’s drill frighten you?
How about a laser beam in your mouth?
Lasers may prove to be a valuable and
safe tool in root canal therapy, say Uni-
versity of Alberta researchers.

In a standard root canal procedure,
the nerve-containing pulp in the center
of the tooth is scraped out and replaced
witharubbery material. But sometimes
the small opening at the base of the
tooth where the nerve exits isn't com-
pletely sealed off and acid-producing
bacteria congregate in the area. The
acid can cause an abscess by eating
away at the surrounding bone and soft
tissue, triggering painful inflammation.

Enter the laser. Experimenting on ex-
tracted human teeth, the Edmonton re-
searchers have used high-power car-
bon dioxide lasers to fuse enamel plugs
at the base of the root, and have also
found that short bursts of laser energy,
raising the surface temperature to
1,100° C, can sterilize and glaze the walls
of the reamed-out canal. The re-
searchers reported on their work last
week at the American Association for
Dental Research meeting in Washing-
ton, D.C.

A crucial step in developing the proc-
ess for use in actual patients is to de-
velop a small laser generator and a
beam-directing device that can fit in
the mouth. The Canadian team has re-
cently developed and begun testing a
system that uses a mirror to guide the
beam into a small handpiece,and agen-
erator that fits in two small suitcases.

They expect that the process, still
several years from human use, will be
safe. “In my opinion, it won't be any
more dangerous than a scalpel,” says
Douglas N. Dederich, a dentist and en-
gineer working on the project.

If an abscess hasn't already formed
and the tooth is not yet badly infected, a
properly done conventional root canal
is painless, says Kenneth Zakaraisen,
another of the researchers. The laser
won't change that situation, he says, but
it may be better able to prevent the re-
currence of an abscess. —J. Silberner
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Signs of El Nifio and climate upheaval

Three years ago, climate patterns over
the world were rudely altered by this
century’s largest El Nifio — a warming of
eastern Pacific waters that occurs irreg-
ularly every three or so years and lasts 18
to 24 months. The last El Nifio doused Ec-
uador with torrential rains, brought rec-
ord droughts to Australia and killed
much ocean life (SN: 11/5/83, p. 298).

Now a number of researchers report
signs of another El Nifo in the making,
which, if realized, will probably be less
severe than the 1982-83 episode. But
more than the projected weather system
itself, itis one method used in its forecast
that has scientists excited. In addition to
atmospheric and oceanic measure-
ments, researchers used a new computer
model that some say may represent a
breakthrough in El Nifio forecasting.

According to Eugene M. Rasmusson at
the Climate Analysis Center of the Na-
tional Weather Service in Silver Spring,
Md., the present signals of a developing
EINino include warmer-than-normal wa-
ters extending from the Peruvian coast
north to the equator; sea surface temper-
atures off Peru were lower than normal in
November but during the last three
months have risen faster than the usual
rate, he says. Equatorial temperatures
west of the date line are also higher than
normal. And the southern oscillation —
an atmospheric pressure “seesaw” be-
tween the southeastern Pacific Ocean
and the Australian-Indian Ocean region
— began in February to swing in a direc-
tion consistent with the development of
an El Nino.

But partially because one symptom
typical of an upcoming El Nifio — an in-
crease in the tilt of sea level between the
western and eastern sides of the Pacific
Ocean — has not occurred, the Climate
Analysis Center has put out only an El
Nino “advisory,” based on current obser-
vations, rather than a forecast for the fu-
ture. Rasmusson says it will probably be
another two to four months before he will
be able to say anything more definitive.

However, another group of scientists at
Lamont-Doherty Geological Observa-
tory in Palisades, NY, has made a predic-
tion that an El Nino will strike this year
and peak next winter. Mark A. Cane, Ste-
phen E. Zebiak and Sean C. Dolan base
their forecast on a simplified version of a
coupled ocean-atmosphere model they
constructed to study the dynamics of El
Ninos. Cane’s group is the first to use a
completely physical model to forecast El
Ninos; past predictive models have re-
lied on statistical comparisons of El Nifio
symptoms rather than on their physical
causes.

In testing the model for 12 past years,
three of them El Nino years, the re-
searchers found that it was remarkably
successful in forecasting whether EIl

Ninos would occur. They looked at the 18
months preceding the year in question
and made six forecasts spaced at three-
month intervals. For nine of the 12 years,
all six forecasts correctly predicted
whether or not there would be an El Nifio.
For the remaining three years, the fore-
casts were mixed. For 1986, all six fore-
casts point to an El Nino, says Zebiak.

“I don’'t know if this forecast is going to
be right or not” comments James J.
O’'Brien at Florida State University in
Tallahassee, “but the work is very good.”
Adds Rasmusson, “If the first indications
of the model’s skill stand up, we would be
extremely interested” in using it.

Central to the model is theideathat the
thickness of the top, warm-water layer in
the equatorial Pacific controls the occur-
rence of El Ninos. While this idea is not
entirely new, the model shows how crit-
ical the warm-water thickness is to El
Nino development. Scientists have
known that during an El Nifio warm wa-
ters from the western side of the Pacific
move eastward along the equator. Cane
and Zebiak argue that during this journey
some of the water is also deflected to-
ward the poles, largely by the Coriolis
forces of the earth’s rotation. The loss of
equatorial warm water eventually brings
the ocean and atmosphere back to their
normal states. The next El Nifio cannot
be triggered until the lost waters return
to the equator, a process that typically
takes a few years, say the researchers.

According to Cane, past models have
focused on the tilt of the thermocline, the
line separating the warm layer from the
underlying cold water. In his group’s
model, the critical parameter is not the
tilt but the depth of the thermocline. To
make forecasts, the researchers have
only to give the computer data on surface
winds over the tropical Pacific, which
control the thermocline depths.

“We tried to strip down the model to
include what we thought were the essen-
tial building blocks,” says Zebiak. “And
the success we’ve had with it, given the
amount of simplification and the poor
quality of the wind data, is quite surpris-
ing.”

Other suggestions of an impending El
Nino include a prediction by Paul Han-
dler at the University of Illinois at Ur-
bana-Champaign that the eruption of a
Colombia volcano last November will
trigger an El Nino this year (see p. 185).
And two weeks ago Ralph Schreiber of
the Natural History Museum of Los An-
geles County, Calif., found a considerable
decline in the number and reproductive
activity of seabirds living on Christmas
Island in the mid-Pacific. Schreiber says
he doesn't know if the birds’ behavior is
predictive of an El Nifo, but the same
sort of decline preceded the El Nino of
1982. — S Weisburd
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