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Figure 2. Photomosaic showing landing-site area. Ledges and blocks on rim and flanks of
volcano may have formed by imbricate faulting and outward thrusting near its edge.

Locations of figures 3, 4, 5, and 6 of this sheet are also shown.
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Figure 1. Planned science study areas on Mars that include candidate landingsites for future
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Figure 3. High-resolution mosaic (A) and geologic map (B) of part of the Olympus
Rupes scarp, in the eastern part of the map area (see fig. 2, sheet 2 for location).
Resolution of mosaic (Viking Orbiter images 468S 56, 57, 60, 61, 63, 64) is about 30
m/pixel. Rocks (a) exposed in scarp and along its rim probably also underlie
Olympus Mons in this area. Unit may also be found as blocks on lower flanks of
Olympus Mons, 10 to 20 km from scarp rim, where it is partly buried by lava flows.
Material appears crudely layered; some surfaces are broken into steps and ledges.
Fractures and grabens identify material as HNf. Material (b) older than fractured
plains (a); may be exposed in lower part of scarp. Lava flows or other volcanic
materials (c) that formed prescarp flanks of Olympus Mons are also exposed along
scarp rim and amid some younger postscarp lavas (d). Younger postscarp lavas (d,
e) flowed over scarp, in places were ponded behind uplifted scarp rim and behind
blocks of fractured plains material. Width of individual frames in the mosaic shows
41 to 51 km of Martian surface. Unit HNf equivalent to (a) in figure 3A, unit Nu?
equivalent to (b) and indicates unknown materials probably of Noachian age, unit
Aom1 (c), unit Aom2 (d), and unit Aom3 (e). See sheet 1 for explanation of
geologic symbols.
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DOCUMENTATION FOR A CANDIDATE LANDING SITE IN THE AREA
GEOLOGIC MAPS OF SCIENCE STUDY AREA 3, OLYMPUS RUPES, MARS
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Figure4. High-resolution (30 m/pixel) mosaic (A) and geologic map (B) of Olympus
Rupes scarp where buried by young lava flows in south part of map area (see figure
2, sheet 2 for location). Mosaic contains Viking Orbiter images 468 S 34-36,40,41.
Remnants of scarp material (a) rise above young lava flows (b) and (c) that buried
most of scarp and flowed outward onto surrounding plain. Plains formed by very
young lava flows (d) that fill circumferential basin around Olympus Mons. White
arrows point to locations where young Olympus Mons flank flows (c) appear to
overlie plains flows (d); black arrows point to locations where plains flows overlie
flank flows, suggesting that units may be contemporaneous, at least in this
restricted area. Leveed lava channels recognizable on some young flows.
Boundaries of youngest postscarp flows (c) sharp and lobate terminations distinct.
Width of individual frames ranges from 23 to 28 m. Unit Aop is equivalent to (d) in

figure 4A; Aom? to (b), Aom3 to (c),and HNf to (a). See sheet 1 for explanation of
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SUMMARY

Ten candidate sites (fig. 1, sheet 2) have been identified for a future lander/rover/
sample-return mission to Mars. Each of these sites was chosen because it affords the
possibility of collecting, along a traverse line of no more than 100 km, a suite of
samples that are of diverse geologic ages and chemical compositions. Of equal
importance is the morphologic appearance of the landing site—the site must provide a
safe landing for the spacecraft, so it must be free of material or conditions that are
hazardous, such as chasms, scarps, steep ridges or other sudden changes in slope, or
crater rims or ejecta.

The Olympus Rupes area (fig. 2, sheet 2) was chosen as a candidate landing site
because the volcanic plains at the foot of the scarp appear, even at very high
resolution, to be smooth and free of dangerous topographic detail. At the same time,
the site affords easy access for a roving vehicle to a variety of rocks that range from
possibly very ancient material of the early Martian crust to some of the youngest
volcanic rocks on the planet.

The landing site is located only about 10 km from the great basal scarp that
surrounds Olympus Mons (fig. 5, sheet 2), on young volcanic plains that appear, at
present resolution, to be smooth enough to afford a safe landing place for the
lander/rover vehicle(s). In addition to the very young Olympus plains flows (unit Aop)
that underlie the landing site, sheet 1 shows four young volcanic units that have been
recognized on the flanks of the enormous shield volcano: summit flows (unit Aomg),
upper-flank dark flows (unit Aom1), lower-flank light flows (unit Aom?2), and young
flows (unit Aom3). All of the units are probably basaltic but they are likely to differ
slightly in composition. All except the summit flows are thought to be available as talus
at the foot of the basal scarp and thus to be accessible for sampling by the rover (table
1, sheet 2).

We also expect to sample talus from the fractured plains material (unit HNf),
which is one of the two older, basement units that form the scarp. It occurs in place as
inward-dipping ledges and blocks near the top of the scarp. Also, if our inferences are
correct regarding a tectonic origin for the scarp and a thickness of the fractured plains
materials that does not exceed the 5-km height of the scarp, the rover may be able to
obtain talus samples of Noachian undivided material(?) (unit Nu?) as well. This
material, the oldest known in the region, may include rocks of the early Martian crust.

Samples returned to Earth for analysis from this site might, therefore, represent
as much as 3.5 b.y. of Martian history, and they would do much to clarify our present
imperfect understanding of how the volcano was constructed, how the scarp was
formed, and what forces have maintained it. We would thus gain a greatly increased
knowledge of the geochemical evolution of the Martian crust in this region.

geologic symbols.

Table 1. Materials to be sampled at stations of proposed landing-site traverse (fig.
5). Map units identified on sheet 1.

Station Map unit Description
number
Landing site Aop Young basaltic plains flow
1 Aop Young basaltic plains flow
2 Aop Young basaltic plains flow, underlies flow at station
1
3 Aop Young basaltic plains flow
4 Aop Young basaltic plains flow
5 HNf, Aomq  Talus from Hesperian/Noachian fractured material
and earliest prescarp basaltic flank flows
6 HNf, Aomq  Talus from Hesperian/Noachian fractured material
and earliest prescarp basaltic flank flows
7 Aop Young basaltic plains flow
8 Aop Young basaltic plains flow
9 Aom? Talus of young basaltic flank flows
10 HNf, Aom1  Talus from Hesperian/Noachian fractured material;
older basaltic flank flows
11 HNf, Aom2  Talus from fractured material; young basaltic flank
flows
12 HNf, Aomq, Talus from fractured material and older and
Aom? young basaltic flank flows
13 Aop Young basaltic plains flow
14 HNf, Aom1  Talus from fractured material and older basaltic
flank flows
15 Aop Young basaltic plains flow
16 HNf, Aom3  Talus from fractured material; youngest basaltic
flank flows
17 HNf, Aom3  Talus from fractured material; youngest basaltic
flank flows
18 HNf, Aom3  Talus from fractured material; youngest basaltic
flank flows
19 Aop, Aom3  Young basaltic plains flow; youngest basaltic flank
flows
20 Aom2 Young basaltic flank flows
21 Aom2, Aop Contact between young basaltic flank flows and
young basaltic plains flow
22 Aop Young basaltic plains flow
23 Aop Young basaltic plains flow
24 Aop Young basaltic plains flow; appears to overlie flows

at stations 22 and 23
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Figure 5. Geologic map and diagrammatic cross section of landing-site area. Proposed
traverse, landing site (shown with solid triangle), and sample stations for roving vehicle
shown on geologic map; rock types of samples to be collected at each station shown in table
1, sheet 2. See sheet 1 for explanation of geologic symbols. Scale 1:500,000.
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Figure 6. Topographic map of Olympus Rupes landing-site area; base is part of newly
generated photomosaic (fig. 2, sheet 2). Contours in meters. Scale 1:500,000.
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