POSSIBLE TEMPERATURE-RELATED DIFFERENCES IN SLOPE ANGLE

BETWEEN THE NORTH AND SOUTH WALLS OF COPRATES CHASMA, MARS

J. A. Jernsletten, University of Berg

Introduction: This study is concerned with the effect of temperaidre
on the topography of the near-equatorial trough of Coprates_@hasma.
One of the outstanding questions concerning the evolution.@t the Valles
Marineris troughs, and of equatorial landforms in genegaf, concerns the
possible presence of ground ice and its role in landsgépe evolution [1-3].
Over geologic time, surface heat (by its influeng€ on the stability and
rheology of ice-rich frozen ground) may be a faCtor in the evolution and
morphology of the trough walls by controllipg the distribution of ground
ice [1-4]. This study aims to determine ywhether the expected surface
temperature difference between the nofth and south walls of Coprates
Chasma, results in a measurable diffe
angle, and surface roughness.
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Figure 1. Coprates Ch—a's";na with 247 Profiles.
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profiles were drawn across the trough (Fig: uF'rQ' 2), extracting
topographic data, which was related to su,rfaaee' temperature, location,
and trough geometry (Fig. 3, Fig. 4, Fig. 5). Comparisons of differences
in topographic and other parameters betweenthe north and south walls
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Figure 3. Temperature along Coprates Chasma Profile 200.
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were made (Fig. 4, Fig. 5). =3
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Figure 2. Valid Points for Analysis on Coprates Chasma Profile 200.

Vertical exaggeration = ©x; provile agpect= 787.2° (north wall) /
7.2° (souin wall); points selected as valid have slope aspects
within £60° of provile aspect, and slope angles steeper than 5°.

Fig. 3 shows the estimated average annual surface temperature along
Coprates Chasma profile number 200, showing the colder north
(poleward) walls. This is representative for most of the 247 profiles.

Predicted mean annual surface temperature varies from 202-212 K
along the north wall and from 216-218 K on the south wall (Fig. 4). The
temperature difference between the two walls varies from ~7.5 K at the
western end of the trough to ~11.5 K at the eastern end, and averages
9.7 K. The north and south walls have average slope angles of ~22.4°
and ~21.1° respectively, the north wall being steeper by ~1.3° (Fig. 5).
Because the ranges of slope angle are similar for both walls, but the
temperature range differs, slope angle decreases as a function of tem-
perature at ~6° of slope per K for the south wall, compared with ~1° per
K for the north wall.
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Figure 5. Slope Angle vs. Longitude.

Conclusions: The difference in slope angle between the two walls for
all the, profiles measured correlates significantly with the surface tem-
perature difference between the two walls. Correlations of slope angle
and slope angle difference with location or trough geometry factors are
insignificant. In addition, the pattern of slope angle variation along the
trough is not associated with known or suspected faulting patterns (4,
5]). Furthermore, the slope angle asymmetry is not due to an asymmetric
graben geometry for the trough as there is no tilt on the floor across the
trough (Fig. 6, Fig. 7).
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Figure 6. Elevations of Coprates Floor and Surrounding Plateaus.
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hat e \ g in the walls appears to be horizontal [4-8]. All these results
S i'!"* Is temperature differentials, rather than location or trough
ic factOns that have produced the systematic, trough-averaged
""&nn slepesgngle between the two walls. However, Fig. 9 when
shows that rock mass strength can not conclu-
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Figure 7. Trough Wall B@bm Etg\qatlons forLJNor'th andiSouth Walls.
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Figure 8. Coprates Chasma Profile 200 with I-Iypothe}fcal Cryosphere.
Calculated using nominal thermal pararneters from [3);
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Figure 9. Coprates Chasma Trough Wall Height vs. Slope Angle
Superimposed on the Results of [6].
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