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Discovery Rupes is the largest of a class of
tectonic features on Mercury referred to as lobate
scarps. These landforms reflect crustal shortening and
are thought to have formed by thrust faulting. Dis-
covery Rupes is over 500 km long and has been esti-
mated to be as high as 3 km [1]. Using Mariner 10
stereo pairs, a digital elevation model has been gen-
erated by digita stereophotogrametry utilizing im-
proved pointing geometry data and a new control net.
These preliminary data indicate that the maximum
relief of Discovery is only ~1.5 km and that much of
the scarp is at or below 1.3 km. Preliminary estimates
of the maximum elevation from profiles across Dis-
covery derived by photoclinometry using recalibrated
Mariner 10 images are within 10% of the relief indi-
cated in the DEM.

Landforms described as lobate scarps were
first discovered on Mercury in images returned by
Mariner 10 [1]. Characterized as features unique in
the solar system [2], they are in fact similar in mor-
phology to those found in the highlands of Mars [3,4].
L obate scarps are generally one-sided, often |obate and
occur in linear or arcuate segments. They are thought
to have formed by thrust faults, based on their mor-
phology and because some clearly deform crater floors
[1,3,5,6]. Lobate scarps occur at two scales, moder-
ate- and large-scale. Moderate-scale scarps typically
have lengths ranging from 20 to 150 km [1,5,7]. The
best known and largest lobate scarp on Mercury is
Discovery Rupes (note that only ~45% of the surface
of Mercury has been imaged to date). Discovery is
over 500 km long and its maximum relief has been
estimated to be as little as 1 km and as high as 3 km
[1,6,7].

One source of topographic data for Mercury
has been derived from Mariner 10 images using pho-
toclinometry [1,8,9,10]. The cameras flown on Mari-
ner 10 were slow-scan vidicons [11], similar to that
flown on the Viking Orbiters that mapped Mars.
Previous efforts to derive topography from Mariner 10
images using photoclinometry relied on image cali-
brations and spacecraft pointing data derived early in
the mission [1,8,9,10]. Recent efforts to rederive and
improve the radiometric calibration and the accuracy
of the pointing geometry data of Mariner 10 images
have been completed [12,13,14]. Using these data, a
new control net for Mercury has been generated [15].

Using the improved pointing geometry and
control net, a digital elevation model covering much
Discovery Rupes has been generated using digital
stereophotogrametry on Mariner 10 stereo pairs
(frames 27399 and 166613; 27398 and 166625) [16].
The preliminary DEM has a grid spacing of 500
m/pixel and a relative vertical uncertainty of <500 m.
Profiles across high relief areas of Discovery indicate
that the structure has a maximum relief of ~1.5 km
(Figure 1). The average relief of the scarp over the
areas traversed by the profiles shown in Figure 1is 1.3
km (n=3). The relief of the southern segments of the
scarp is generally < 1 km. The maximum slope of the
scarp face is estimated to be up to ~27°. With these
data, improved estimates of horizontal shortening and
comparisons with terrestrial thrust faults are possible
[17].

Photoclinometric profiles were generated
across Discovery Rupes in an effort to provide an in-
dependent check of the DEM. Using recalibrated
Mariner 10 images and employing the Lommel-
Seeliger/Lambert photometric function, photocli-
nometric profiles across Discovery Rupes were suc-
cessfully generated. The horizontal DN, the bright-
ness value of a horizontal surface, was estimated by
determining the average of a 9x9 array of pixels. A
preliminary comparison of photoclinometric profiles
across Discovery and coterminous profiles extracted
from the DEM reveals that the difference in maximum
relief isless than 10%.
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Figure 1A. Mariner 10 image of part of Discovery Rupes (FDS 27399). Linesindicate the locations of profiles
shown in 1B.
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Figure 1B. Elevation profiles across Discovery Rupes extracted from the DEM. Profile locations are shown in
1A. Elevations are relative not absolute and the vertical exaggeration is ~12:1.



