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Relief-shaded images made from a large
digital depth model (DDM) provide a fresh
view of regional tectonism and submarine
geomorphology in the central Mediterranean.
The 1-km spatial resolution is better than
that afforded by the 5-arc-minute worldwide
digital bathymetry (DBDBS5). These computer
pictures enable information on seafloor mor-
phology to be visualized and communicated
in much the same way that relief maps made
from digital elevation models are used to
interpret subaerial topography. The images
shown here (partially joined along 19°E)
were taken from a new shaded-relief map of
the entire Mediterranean seafloor and parts
of the Bay of Biscay and Black Sea between
latitude 30°-46°N and longitude 6°W-37°E
[Mark et al., 1990].

The two images portray a region that has
a lengthy, complicated history of tectonic
activity, including several cycles of ocean-
floor generation and destruction. In particu-
lar, two small seas within the Mediterra-
nean—the Tyrhennian and the Aegean—have
recorded active extensional deformation
within a convergent plate system created by
interaction of the African and European
plates.

The triangular Tyrhennian Sea (left im-
age), the youngest Mediterranean basin, has
opened behind the overriding edge of a sub-
duction plate boundary [Kastens et al.,
1988]. This small back-arc basin developed
within the Apennine orogenic belt at a pas-
sive continental margin (Corsica and Sardi-
nia). It is partly floored with thin and recent
basaltic crust (no older than 2 Ma) in the
Marsili Basin, one of the world’s newest
abyssal plains, north of Stromboli and other
Eolian island-arc volcanoes (just north of
Sicily). These and the many other features in
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this area are more effectively visualized in
shaded relief than by bathymetry.

The roughly rectangular Aegean Sea
(right image) poses an even more complex
geodynamic puzzle. Besides responding to
the colliding African and European plates, it
is also deforming because of westward
movement of the Turkish-Anatolian block
[Mascle and Martin, 1990]. The Aegean mi-

croplate is bounded on the north by the Ana-
tolian Trough, a transform-fault zone extend-
ing west from the Sea of Marmara, and on
the south by the Levantine segment (also
with transform-type geometry) of the Hel-
lenic subduction zone, just south of Crete.
The main elements of this part of the Hel-
lenic Trench system, three subparallel
troughs—from west to east, the Ptolemy,
Pliny, and Starbo trenches—are more de-
tailed on this image than on Sea-Beam echo-
sounder maps [Huchon et al., 1982].

The Tyrhennian and Aegean Seas con-
trast vividly in morphology with passive
shelves and basin floors, where smooth ter-
rain is further subdued by the high Mediter-
ranean sedimentation rates. The latter areas
include the Herodotus abyssal plain just
west of the Nile fan (right image) and the
lower Adriatic Sea (left image), where the
lozenge-shaped outline of the South Adriatic
basin is particularly well shown.

Relief-shaded images show the regional tectonism and submarine geomorphology in the
central Mediterranean Sea. Two small seas within the Mediterranean—the Tyrhennian (left)
and the Aegean (right)—record active extensional deformation within a convergent plate sys-

tem. [see next page]
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The computer map excerpted here was made
from a set of depth contours (200 m interval)
digitized from the Soviet-compiled 10-sheet
1:1,000,000-scale International Bathymetric
Chart of the Mediterranean (IBCM: USSR-
HDNO/UNESCO-IOC, 1981). The compilation
included almost all bathymetric data col-
lected in the Mediterranean. The contours
were digitized by private firms under the su-
pervision of the International Hydrographic
Bureau. To create the DDM we interpolated
the resulting 1.5 million sample points to a
1-km grid by a minimum-curvature algo-
rithm. Our DDM has about 2.9 million
depths in a 1916 x 3792 array (the remain-
ing 4.3 million pixels are null, subaerial val-
ues).

Eos, Vol. 72, No. 26, June 25, 1991

The map and these images were gener-
ated on a VAX-11/785 computer using a sim-
ple photometric function, after the method of
P. Yoeli (see, for example, Pike and Thelin
[1989]), by locating the synthetic Sun at 315°
azimuth and 30° above the horizon. Scale
here is about 1:7,000,000; the projection is
Lambert conformal conic; vertical exaggera-
tion is 7X. Alternating light and dark stripes
(as on the Calabrian rise; left image) are arti-
facts of the gridding procedure that affect
gently sloping areas of sparse data. Inadvert-
ent reversals of topography by the unaccus-
tomed eye may be corrected by focusing on
unambiguous visual cues such as the north-
west coast of Sardinia.

The new map may be the best synoptic

portrait of the Mediterranean seafloor made
to date; its accuracy is limited by that of the
digitized contours and the gridding process.
The map’s only detailed precursors are two
relief panoramas, one painted by H. C. Be-
rann in 1968 from bathymetric studies by W.
B. F. Ryan, B. C. Heezen, and Marie Tharp,
and the other by T. G. Toth in 1982, also
from the IBCM charts. The physiographic
fidelity, positional accuracy, and synoptic
coverage that are realized through mecha-
nized hill-shading are even more evident in
the full-sized 1:2,5000,000-scale version of
this map, at 0.4 mm/pixel resolution [Mark
et al., 1990].

The digitized IBCM contours are available
on magnetic tape in GF3 international format
with necessary documentation. Tape density
is 6250 bpi (specify 1600 bpi if preferred).
Specify ASCII or EBCDIC character code.
Price is £130 (packing and postage includ-
ed). The agent for this and other Intergovern-
mental Oceanographic Commission mapping
products is Desmond P. D. Scott, Cumbers,
Mill Lane, Sidlesham, Chichester, West Sus-
sex P020 7LX, U.K.; tel.: Sidlesham (024356)
222; telex: 858833 OCEANS G; telemail: 10S.
WORMLEY/OMNET; fax: (428) 79 3066.
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EOS Panel
Begins Review
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Charged with “assessing alternatives for
the implementation of the Earth Observing
System,” a NASA-appointed panel of scien-
tists and engineers began their investigation
of the multibillion dollar program last month
with a meeting at NASA Headquarters in
Washington. The Earth Observing System
(EOS) Engineering Review Advisory Commit-
tee, chaired by Edward A. Frieman, director
of the Scripps Institution of Oceanography,
heard from Administration officials, NASA

managers, and EOS project personnel on
May 30-31.

The committee was created at the re-
quest of the Bush administration to evaluate
NASA’s current plans for the series of satel-
lites, EOS-A and EOS-B, scheduled to begin
operation in 1998. The committee’s primary
emphasis is to review the engineering as-
pects of the program, including platform
size, instrument configuration, and launch
options. A final report is expected by Sep-
tember 30.

According to its charter, the committee is
to “ensure that the recommended program
meets established scientific objectives,
places highest priority on achieving data col-
lection needs specifically focused on climate
change and global warming issues, mini-
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mizes annual funding requirements, mini-
mizes technical risk, and has sufficient resil-
iency to be adaptable to changing
requirements.” For the EOS-A series, cur-
rently under development, the committee is
to “assess whether any alternatives are sig-
nificantly superior to the current program.”
For the EOS-B series, the committee is to
“assist NASA in adopting a new design.”
According to Administration officials tes-
tifying before the committee, what is at stake
in this review is the very survival of the EOS
program. Nancy Maynard of the president’s
Office of Science and Technology Policy
cited the current bleak federal budget cli-
mate as “the driver for this review.” The is-
sues raised by critics of EOS—that the scien-
tific obiectives could be achieved sooner



