In addition, the critics contend, while
use of the artificial heart as a bridge until
atransplant is available may move a per-
sonup on awaiting list, it won't save more
lives, since there are fewer donor hearts
than are needed. Such a bridge also sub-
jects the person to a second operation.

Proponents note that lives are lost be-
cause transplantable hearts are un-
available or a patient does not meet the
criteria, based on age and other factors,
for the scarce donor hearts. Jarvik-7 in-
ventor Robert Jarvik, of Symbion, Inc., in

Salt Lake City, told the panel that roughly
50,000 people in the United States could
have their lives extended with an ar-
tificial heart.

But, says Annas, “There’s nothing sci-
entific or magic about the number seven
[implants]. The burden of proof should
be on the manufacturer to show why the
same results can't be expected in the fol-
lowing three [implants].”

The manufacturer, Symbion, evidently
was able to convince the panel during
a closed session that planned changes

willimprove the outcomes. But since the
entire application procedure is consid-
ered proprietary information and Sym-
bion did not wish to disclose details, the
exact nature of the changes remains un-
known.

Charles Mcintosh of the National
Heart, Lung, and Blood Institute in
Bethesda, Md., who chaired the panel,
said that the changes had to do with
postoperative patient management and
care, and not modifications to the ar-
tificial heart itself.

— J. Silberner

Patterns in sediments, swirling like
plumes of smoke, mantle the mudflow
fanning out from the Mississippi River.
This seafloor scene in the Gulf of Mex-
ico is a sample of the latest batch of so-
nar images taken by GLORIA, the
sidescan sonar system towed by the
British research ship Farnella. The ship
surveyed 140,000 square nautical miles
of the gulf last fall as part of the United
States’ EEZ-SCAN program — a six-year
project to map the U.S. Exclusive Eco-
nomic Zone (EEZ), which extends 200
nautical miles off U.S. shores (SN:
9/21/85, p. 191). The new mosaics of so-
nar images, processed and compiled by
the U.S. Geological Survey (USGS).
show that there’s a lot more activity on
the floor of the Gulf of Mexico than pre-
viously suspected.

According to Bonnie McGregor, a
Reston, Va.-based USGS marine
geologist and project chief of the Gulf of
Mexico cruises, the swirls of sediments
in the Mississippi fan probably re-
sulted from underwater landslides,
which she says cover a much larger
area than scientists had thought. She
suspects that these landslides are gen-
erated during times of low sea level,
when rivers like the Mississippi de-
posit piles of mud far out to the edge of
the continental shelf Then the breaking
of ocean waves at the shelf edge jars the
piles, causing them to collapse and
slide down the steeper continental
slope. McGregor would like to test this
idea by seeing if landslides in two
coastal gulf areas to the east and west
occurred at the same times as those in
the Mississippi fan.

The recent sonar images indicate
that river channels are not the only
means of carrying sediments to the fan.
“Submarine landslides are also an im-
portant process in transporting sedi-
ments in the deep ocean,” says
McGregor. Scientists are especially in-
terested in studying these processes on
the Mississippi fan, she adds, as part of
an effort to make a model for oil explo-
ration in ancient fans on land.

Therecent survey of the gulfalso pro-
duced images of the continental slope

off the coasts of Texas and Louisiana.
The slope is being extensively de-
formed by a mass of salt diapirs, or ris-
ing domes, which is wedging itself

Sonar mosaics of the Gulf of Mexico. Top,
the swirls in the mud of the Mississippi
fan resulted from underwater landslides
and extend over a much larger area than
scientists had expected. In the lower left
of this mosaic is a meandering channel,
cut into the mud by the flow of water and
sediments from the Mississippi. In the
bottom mosaic, the light image of the
Sigsbee escarpment, a step in the conti-
nental slope off of Texas and Louisiana,
snakes left to right. This escarpment
marks the edge of a mass of salt domes
that flowed down the slope as they pried
their way between mud layers. The ver-
tical channel in the image, now plugged
by the salt, may have served as drainage
for the Mississippi at one time. Because
the channel is still visible, scientists con-
clude that it was active in the recent geo-
logic past. Both mosaics span areas of
40X80 nautical miles. The “tiger
stripes” in the images are the areas just
under the sidescan sonar system, called
GLORIA, which is towed behind a boat.
Light regions represent materials that
reflect sonar energy well, such as sandy
or well-consolidated muds.

Sonar soundings of the Gulf of Mexico: Sediment on the move

between layers of mud as it flows down-
slope. At the edge of the salt mass is a
700-meter step called the Sigsbee es-
carpment. The EEZ-SCAN images reveal
that sediment is able to move across
this escarpment, forming piles of de-
bris on its seaward side. And engraved
in these sediments are wavelike bed-
forms, indicating to McGregor that
“water currents in the gulf are being
channeled along the escarpment, re-
working the sediments on the seafloor”

On the eastern side of the gulf, the re-
searchers obtained images of the west
Florida escarpment, the edge of the car-
bonate platform that forms Florida. The
images reveal an extensive network of
channels that have been eroded into
the escarpment edge. According to
McGregor, these channels vary in
shape and depth along the length of the
escarpment. Her group is now studying
theimages in detail to try to understand
the processes that form the channels
and how these processes differ at dif-
ferent latitudes. Getting these kinds of
images with conventional sonar tech-
niques, which look straight down on
the ocean bottom, has been difficult be-
cause of the steepness of the escarp-
ment, says McGregor. “The sidescan
images [which look at a broad swath, 22
km to either side of the ship] for the first
time show us clearly what the topogra-
phy of the steep escarpment is,” she ob-
serves. “Now we can look at the
escarpment as a total unit.”

The main advantage of the GLORIA
sidescan system is that it can cover
large areas very quickly; last summer it
surveyed 250,000 square nautical miles
off the coasts of Oregon, California and
Washington in 100 days and at a cost of
about 1¢ per acre. According to
McGregor, the British are now building
another GLORIA system, which the
United States will lease or buy. Scien-
tists hope the system will be completed
by the time the Farnella, which re-
turned to the United Kingdom for main-
tenance after surveying the EEZ around
Puerto Rico, returns early this year to
survey the waters around Alaska and
Hawaii. — S. Weisburd
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