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NOTES ON BASE

This is one map in a series of preliminary mosaics covering the entire surface of
Mars at a nominal scale 1:5,000,000 (Batson, 1973). The major source of map
data was the Mariner 9 television experiment (Masursky and others, 1970).

ADOPTED FIGURE

The figure of Mars used for the computation of the map projection is an oblate
spheroid (flattening of 1/192) with an equatorial radius of 3393.4 km and a
polar radius of 3375.7 km.

PROJECTION

The Lambert conformal conic projection is used for this sheet with standard
parallels at 35.8” and 59.2°. A scale of 1:4,336,000 at lat 30° was chosen to
match the scale at lat 30° of the adjacent Mercator projections. Longitudes
increase to the west in accordance with usage of the International Astronomical
Union (IAU, 1970). Latitudes are areographic (de Vaucouleurs and others,
1973).

CONTROL

Planimetric control is provided by radio-tracked positions of the spacecraft and
telemetered camera-pointing angles. The first meridian passes through the
crater Airy-O (latitude 5.19” S) within the crater Airy. No simple statement is
possible for the precision, but local consistency is 20-40 km.

MAPPING TECHNIQUL

Selected Mariner 9 pictures were transformed to the Lambert conformal
projection and assembled in a series of mosaics at 1:5,000,000.

CONTOURS

Since Mars has no seas and hence no sea level, the datum (The 0 km contour line)
for altitudes is defined by a gravity field described by spherical harmonics of
fourth order and fourth degree (Jordan and Lorell, 1973) combined with a 6.1
millibar atmospheric pressure surface derived from radio-occultation data (Kliore
and others, 1973; Christensen, 1975). This datum is a triaxial ellipsoid with semi-
major axes of A=3394.6 km, B=3393.3 km, and a semi-minor axis of C=3376.3
km.  The semi-major axis A intersects the Martian surface at long 105°.

The contour lines (Wu, 1975) were compiled from Earth-based radar determina-
tions (Downs and others, 1971; Pettengill and others, 1971) and measurements
made by Mariner 9 instrumentation, including the ultraviolet spectrometer (Hord
and others, 1974), infrared interferometer spectrometer (Conrath and others,
1973), and stereoscopic Mariner 9 television pictures (Wu and others, 1973).

Formal analysis of contour-line accuracy has not been made. The estimated
vertical accuracy of each source of data indicates a probable error of 1-2 km.

NOMENCLATURE
All names on this sheet are approved by the International Astronomical Union
(IAU, 1974).

MC-27: Abbreviation for Mars Chart 27.
M 5M -48/330 G: Abbreviation of Mars 1:5,000,000 series; center of
sheet, 48° S latitude, 330° longitude; geologic map,
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DESCRIPTION OF MAP UNITS

CRATER MATERIALS
Craters classified into four groups according to morphology and apparent relative
age. The equal sizes of boxes for classes ¢ through ¢  on the correlation chart
do not indicate equal time periods. Classes ¢, through ¢ interpreted as impact
craters, although distinguishing characteristics lacking for classes ¢, and c_.
Craters < 20 km diameter not mapped except class Cy craters and a few oldér
ones that have critical relations with other features. Some large ¢, and ¢ craters

4
subdivided into rim (cr), wall (cw), and floor (cf) materials. 3
€4 CRATER MATERIAL, UNDIVIDED-Craters with sharp, elevated, complete

rim crests; rough rim material extending > 1 crater radius from rimcrest; steep
rough walls; rough, deep floors (below adjacent terrain); with or without
central peaks (cp)

Cry CRATER RIM MATERIAL

CWy CRATER WALL MATERIAL

Cf4 CRATER IFLOOR MATERIAL

CRATER CENTRAL PEAK MATERIAL-Steep-sided peaks located at or near
centers of craters. Basal diameters small relative to diameters of craters they
are found in. [nterpretation: Disrupted bedrock uplifted by impact shock-
rebound

CRATER MATERIAL, UNDIVIDED—Craters with moderately sharp, elevated,
complete rimerests; texturally distinct (not rough) rim material extending < 1
crater radius from rimcrest; moderately rough, steep walls; moderately rough,
deep floors (below adjacent terrain); with or without central peaks (cp)

- CRATER RIM MATERIAL

CRATER WALL MATERIAL

MATERIAL OF IRREGULARLY SHAPED CRATERS-Craters having non-
circular outlines; generally with elevated rimcrests; crater rims appear to be
continuous rather than a composite of over-lapping superposed craters. Inter-
pretation:  No common origin, probably formed by impact, volcanism or
collapse

MATERIAL OFF ELEVATED CRATERS—Craters with very high, narrow, steep
rims; crater floors appear to be above level of adjacent terrain. Six occurrences
in SW corner of quadrangle, one in Hellas. [Interpretation: Origin unknown

CRATER MATERIAL—Craters with moderately subdued, slightly elevated,
complete rimcrests; smooth narrow rims; moderately rough to smooth, steep
to gently sloping walls; generally smooth, flat floors lower than adjacent
terrain; a few with central peaks (cp). c, indicates rim and wall materials,

- CRATER I'LOOR MATERIAL

undivided, or rim, wall and floor materials, undivided
- CRATER MATERIAL-Craters with moderately to extremely subdued, slightly

elevated to unelevated (above adjacent terrain), commonly incomplete rim-
crests; smooth, narrow rims where present; smooth, steep to gently sloping
walls; smooth, flat, shallow floors (at or slightly below level of adjacent terrain).
¢, indicates rim and wall materials, undivided, or rim, wall and floor materials
undivided

PLAINS-FORMING MATERIALS

p PLAINS MATERIAL-Forms extensive generally smooth (at A-camera resolution)

Contact—Queried where location or existence highly uncertain

Fault—Line at crest of scarp; dashed where approximately located.
Bar and ball on downthrown side. Locally serves as contact

level surfaces in intercrater areas and on floors of flat-bottomed craters. B-
frames show some variations in smoothness, unmappable from A-frames.
Densities of craters 10 km or larger and their morphologies tend to indicate
that the age of the bedrock underlying this unit is equivalent in age to older
crater materials (late ¢, through early 02). Interpretation:  Deposits of
unconsolidated surficial sediment, probably underlain by flood lavas in some
areas

- TRANSITION ZONE MATERIAL-Mapped between Hellespontus and Hellas;

Similar to plains material at A-frame resolution, but appears somewhat rougher
in B-frames; slopes generally downward toward Hellas; has a locally prominent
system of near-parallel and en echelon ridges and scarps. Densities of craters
10 km or larger and their morphologies tend to indicate that the age of the
bedrock underlying this unit is apparently equivalent in age to older crater
materials (middle ¢ ). [Interpretation: Colluvium, disrupted by downslope
movement of surface material, underlain by faulted bedrock protruding through

it as ridges and scarps
pr RIDGED PLAINS MATERIAL-Forms generally smooth, gently rolling plains

south of 59° S. Contains abundant low, broad ridges, some scarps, some
linear depressions, and numerous domes. Interpretation: Flood lavas

HELLAS BASIN FLOOR MATERIALS

INTERMEDIATE BASIN-FLOOR MATERIAL-Forms abundant small (up to
a few km across), nearly circular hills and generally low ridges and broad valleys
running downslope between central basin floor material and peripheral basin-
floor material in Hellas. Interpretation: Erosional slope forming at expense
of central basin-floor material

PERIPHERAL BASIN-FLOOR MATERIAL—Forms generally smooth (at A-frame
resolution), nearly featureless plains in Hellas. Similar to plains material but
very sparsely cratered. Local variations in smoothness may be caused by

buried features. [Interpretation: Deposits of unconsolidated surficial sediment
bfc CENTRAL BASIN-FLOOR MATERIAL-Forms terrain on floor of Hellas at

slightly higher elevation than peripheral basin-floor material. Rough to gently
rolling terrain, locally with subdued craters and scarps, all having mantled
appearance. [Interpretation: Deposits of unconsolidated surficial sediment,
locally with deflation hollows, overlying bedrock of varied roughness

RELIEF-FORMING MATERIALS
RUGGED MATERIAL--Characterized by numerous sharp ridges, scarps, and
shallow depressions; generally rugged with few small smooth areas except for
crater floors, which appear to be covered by plains material. Interpretation:
Ancient bedrock, faulted and fractured, unmantled or thinly mantled by dust
HUMMOCKY MATERIAL-Characterized by subdued hills and pits forming
hummocky terrain at slightly higher elevation than adjacent terrain. Mapped
only south of 60° S, except one occurrence at 35.7° S, 323° W. [Interpretation:
Remnants of ancient eroded highlands protruding through younger material

MOUNTAIN AND DOME MATERIALS

MATERIAL OF CRATERED MOUNTAINS—Forms steep-flanked, high-relief
conical mountains with relatively small summit craters. Two occurrences
mapped in Hellas basin, one with fresh smooth flanks, one (queried) highly
eroded. Interpretation: Volcanic constiucts, probably stratovolcanoes

DOME MATERIAL-Characterized by nearly circular outlines; low, smooth,
positive relief. In some places two or more domes overlap. None observed
north of 59° S. [Interpretation: Uncertain origin; may be volcanic domes
and/or erosional mesas

central craters; craters lack raised rims, are relatively wide (> % dome basal
diameter). Generally located on crater floors; none observed north of 57° S.
Interpretation: Volcanic constructs, probably small shield volcanoes

MOUNTAIN MATERIAL—Characterized by high relief, steep slopes, generally
irregular outlines, and rugged appearance. Varies from small peaks (a few km
across) to extensive ranges. Main occurrences in transition zone between
Hellespontus and Hellas. /Interpretation: No common origin; probably fault
blocks, steptoes, and some volcanoes

OTHER MATERIALS
SHIELD MATERIAL-Extensive, gently sloping domical mass with multiple
large (>100 km diameter), subdued, shallow, rimless craters at or near the
summit or summits; sparsely cratered: flanks radially lineated by narrow ridges
and channels; overlaps transition zone material but contact generally indistinct.
Interpretation: Shield volcano complex

- MATERIALS OFF CRATERED DOMES-—Similar to dome material but with

————————— Linecament - Straight or arcuate feature of indeterminate relief. Locally

serves as approximately located contact. [Interpretation: Various

some low ridges

radar observations, a preliminary report: Science, v. 174, no. 4016, p. 1324- Bk A : 7 fag ’ pretation: Remnant of rotated upthrown fault block
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GEOLOGIC SUMMARY

IMPACT CRATERS
The Noachis quadrangle is in the ancient cratered highlands of Mars. Craters dominate
the surface of the planet in this area; most are of impact origin, some are of volcanic origin,
and some are of undetermined origin.
Martian craters are in general similar in morphology to lunar craters but are more
degraded. Analogous morphologies and size-frequency distributions of lunar and Martian
craters indicate that both populations are mostly of impact origin (McCauley and others,
1972). Mariner 10 pictures of Mercury suggest similar trends on that planet, a further
indication that the cratering process was exogenous.
Impact craters in the Noachis quadrangle are classified into four groups based on their
morphologic characteristics, each group representing a relative age range. Where applicable,
superposition relations support relative age determinations based on crater morphology.
Factors complicating relative age determinations include regional variations in tectonic
and volcanic activity, the local presence of surficial sediments that subdue the appearances
of craters and probably bury small ones, and extreme variations in image quality. Owing
3050 mainly to the presence of dust in the atmosphere, the poor quality of much of the imagery
' substantially hindered geologic mapping in this region, especially in the Hellas basin.
On the Moon, secondary-crater populations and stratigraphic relations of ejecta blankets
with each other and with other features are useful for determining sequences of events
in many areas. These criteria are much less valuable on Mars because of erosion or burial
by other materials.

Central peaks are steep sided with relatively small basal diameters, and are located at the
centers of craters. They are interpreted to be disrupted bedrock uplifted by shock rebound
during the crater-forming process. Most Martian central-peak craters are 10 to 30 km in
diameter. Central peaks are more easily eroded than crater walls, being common in young
craters and nonexistent in very old craters. The irregular distribution of central-peak craters
within the quadrangle is attributed to local differences in the strengths of target materials
and to variations in the size, composition, and velocity of the impacting bodies.

Some craters are distinctly polygonal rather than circular, indicating that joint systems
existed in the bedrock before the craters were formed.

OTHER DEPRESSIONS
Irregular craters are highly varied in their morphology and almost certainly in their
origin. Some are thought to be endogenic, others exogenic. All exhibit some abnormality
or ambiguous characteristics. Some (as at 38° S, 344.5% W.) are rimless, flat-floored features
that can be interpreted as calderas or nonvolcanic collapse depressions. Others (as at
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BASINS
The western third of Hellas Planitia, the largest circular basin on Mars (about 2,000 km
in diameter), occupies the eastern part of the quadrangle. Another circular basin, 400 km
in diameter, is centered at 37.5° S, 356° W. It is detectable only by a low ridge or scarp
around its perimeter, mapped with a special symbol. The size, circularity, and apparent
old age of the basin led to the interpretation that it was created by the impact of a major
body and subsequently filled by basaltic lavas (possibly interlayered with sediments),
much like the lunar maria. The volcanism that filled the basin may have been triggered
T o by the impact and probably continued into early ¢, crater time. The basin is considered
+ Cebrenia (MC-7) ave f ik s . o e e s S0yl -
) to have formed very early in ¢, crater time or eveén pre-c, crater time, and probably is
5M 48/210, § e . o
. the oldest feature still discernible within the quadrangle.
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this area.

Many workers, including Masursky (1973), Wilhelms (1973), Potter (1976) and others,
have interpreted the Hellas basin as an impact feature. This interpretation appears valid
although tectonic subsidence cannot be totally ruled out on the basis of present knowledge.
A volcanic origin is considered unreasonable because of the size of the feature compared
with terrestrial volcanic features. An impact origin is favored for several reasons: (1)
numerous asteroids, and perhaps large comets, are massive enough to have created the
Hellas basin by impact; (2) similar large basins are found on three bodies of substantially
different internal composition and structure (Mars, the Moon, and Mercury), indicating
an exogenous basin-forming process; and (3) a relatively low-velocity impact of a densc
planetesimal might account for the mass concentration that apparently exists under Hellas.
The apparent age of the Hellas basin (early ¢, or pre-c crater time if created by impact)
implies that it may have been formed by the impact of a planetesimal left over from the
major accretional stage of Mars.

A marked regional trend of linear ridges, scarps, and troughs concentric about Hellas
was previously noted by Scott and others (1972); Binder and McCarthy (1972):and
Schultz and Ingerson (1973), who noted that the dominance of concentric linear features
about Hellas is similar to that about the oldest lunar basins, where concentric structures
persist or are rejuvenated but where radial ejecta patterns have been degraded with age.

This is further evidence that the Hellas basin is very old.
G E O L O G I C M A P O F T H E N O A C H I S Q U A D R A N G L E O F M A R S The three rings shown were derived from major structural features concentric about the
g center of the Hellas basin (at about 40° S, 292° W). The long, low ridge trending NNW
By at 53° S, 353.5° W., could be related to an additional ring. The mountain ranges at 33° S,
335° W and at 35° S, 336.2° W. appear to be directly related to the long northeast-
trending scarps immediately to the east of the ranges. These scarps are probably fault

J ames E . Peterson scarps and are interpreted to be the margins of a major graben or rift valley. The entire

1977 system is concentric about Hellas and represents part of the third ring structure.

INDEX TO MARINER 9 PICTURES
The mosaic used to control the positioning of features on this map was made with the Mariner 9
A-camera pictures outlined above, identified by vertical numbers. Useful coverage is not available
in cross-hatched area. Also shown (by solid black rectangles) are the high-resolution B-camera
pictures, identified by italic numbers. The DAS numbers may differ slightly (usually by 5) among
various versions of the same picture.

Low, gently sloping, broad ridge—Line at crest; dashed where approxi-
mately located. Locally serves as approximately located contact.
Interpretation: Most probably structurally controlled volcanic fissure <>

downslope. Locally serves as approximately located contact. Inter-
pretation: Most probably fault scarps, some possibly erosional scarps,
some possibly lava-flow fronts

Trough—Narrow linear or arcuate depression. Line at bottom; dashed
where approximately located.  [Interpretation:  Some probably irregular. Interpretation:
graben, some probably collapse depressions, some possibly erosional

collapse

@ Irregular depression- Broad,

origins such as fault scarps, erosional scarps and troughs, perhaps

Circular depression—Rimless crater at summit of shicld or dome. Some

Caldera

rimless.  Interpretation:  IFormed by

Prominent rim crest—Dashed where approximately located. Mapped
only for elevated crater material and where other crater units are

subdivided. Locally serves as contact

Asymmetric ridge—Hachures on broad, gently sloping side; barb points
toward steep, narrow side. -
fault-controlled volcanic fissure complex with post-volcanism fault 7

Line at crest. Interpretation. Probably ( \

Buried rim crest- Queried where existence uncertain

------ Basin ring—Dotted where buried by shield. Structures including ridges,

scarps, and mountains.

located on crater floors.

Three Hellas rings numbered from basin
Scarp—Line at crest; dashed where approximately located. Barb points center. Basin ring in northwest part of quadrangle unnumbered.
Interpretation: Formed by faulting caused by gravitational coltapse
of surrounding areas toward deep initial impact crater.

Dark material-Splotches and streaks related to topography, many
Outlines vary from nearly circular to very
Some dcposits of dark eolian sediments,
locally forming dune fields; some areas of dark rock exposed by

deflation or nondeposition of light surficial sediments

Channel- Narrow sinuous depression in dendritic system. Line at
bottom; dashed where approximately located. Interpretation:
Formed by fluvial erosion

MOUNTAINS
Individual mountains probably have different origins, but a general interpretation is
that most of them are peaks of older material protruding through younger layers. Many
of them could be volcanoes. It is thought that few, if any, are ejecta blocks. The range
at 63.5° S., 342° W., has a distinct linear grain trending about N 20° E.

VOLCANISM

A variety of probable volcanic features is found in the quadrangle. In the southeastern
part, three ancient calderas are located at the summit of a sprawling shield complex more
than 1,300 km long (referred to as the Amphitrites Patera shield complex). Several calderas
lie immediately east in the Hellas quadrangle. The marginal contacts of this shigld complex
are commonly indistinct in available imagery; a rough estimate of its area is 106 km2. The
Amphitrites Patera shield complex apparently rises less than 5 km above the adjacent
Hellas basin floor and much less over the high cratered plain to the west (Barth and others,
1974); most of its volume is probably on the basin side, and it buries transition zone
structures. The vast area and gentle slopes of the shield complex suggest a low-viscosity
basaltic composition for its lavas but are mainly attributed to the coalescence of several
individual shields, each erupted from a separate vent. The higher density of impact craters
on the Amphitrites Patera shield complex relative to the shields of the Tharsis region
indicates that it is older; isostatic adjustment may be in part responsible for its gentler
slopes. Potter (1976) suggested that the Ampbhitrites Patera shield complex and Hadriaca
Patera, a smaller shield on the northeast rim of the Hellas basin, may be only thin veneers
of lava. The calderas of both of these shields are located over the old rim of the basin and
it is apparent that the volcanic activity was influenced by the transition zone fractures.
Potter (1976) suggested that these shields may be located at the intersection of the basin
rim with a major northeast-trending fracture system. The crater Barnard (at 61° S., 300°
W.) is interpreted as an impact crater modified by volcanism; Potter (1976) considered it a
fresh caldera.

[o the southwest, the shield complex appears to be overlain by ridged plains material.
The ridged plains are interpreted to be composed of flood lavas (probably of basaltic
composition considering their areal extent) because of the presence of: (1) many wrinkle
ridges, thought to be volcanic extrusions along fissure systems that may indicate the
locations of feeder dikes for flood lavas; (2) an associated probable volcanic center just
south of the quadrangle at 67° S., 323° W.; (3) several dozen probable cinder cones (West,
1974: Peterson, 1974); and (4) cratered domes in many impact craters found in the ridged
plains. The cratered domes occur at the centers of craters more than 32 km in diameter,
whereas smaller craters have central peaks. It is thought that the >32 km craters penetrated
to a depth sufficient to either trigger local volcanism or release already molten material at
depth whereas the <32 km craters did not. Many of the craters within and surrounded
by the ridged plains were apparently partly filled by ridged plains lavas extruded from
below at some later time when pressure was insufficient to produce a dome structure.

Australis Tholus (at 57.5° S., 322° W.) looks like a cratered dome, but unlike the other
cratered domes, is not located within a crater and may have had a different origin; however,
it is probably also a small shield.

A number of small domes,up to 18 km across, were mapped within the area of ridged
plains. They do not occur in craters and lack detectable summit pits. Of uncertain origin,
they could be volcanic domes and/or erosional mesas.

Two prominent peaks on the tloor of Hellas were mapped as cratered mountains. One
appears to be fresh, the other eroded. The fresh cratered mountain has a basal diameter
of 11 km, a 3-km-wide summit crater, and a slope of about 22” (determined from shadow
measurements), dimensions reasonable for a stratovolcano. The cratered mountains and
the apparent cinder cones of the ridged plains (similar in size and form to terrestrial cinder
cones such as those of the San Francisco Volcanic Field in Arizona) are evidence for
pyroclastic material, contrary to the conclusion of Carr (1973) that Mars lacks evidence of
explosive volcanism.

REGIONAL UNITS

Age determinations of regional units (such as rugged material and ridged plains material)
were based partly on density distributions of impact craters more than 10 km in diameter
and partly on stratigraphic relations such as superposition and embayment. The density
distribution of smaller craters was not considered because of the strong and varied effects
of the debris mantle and poor quality of imagery.

Unconsolidated fine surficial sediments forming the debris mantle discussed by Soderblom
and others, (1973) cover most of the quadrangle and are thought to make up at least the
upper parts of plains material, peripheral basin-floor material, and central basin-floor
material. Lower parts, at depths of the order of metres or tens of metres, may be coarser
unconsolidated material like lower parts of the lunar regolith.

Plains material apparently varies in thickness locally, generally thinning toward the north.
Crater densities show the subjacent bedrock to be very old; possible flow fronts seen in
B-frames suggest that it may consist of flood lavas in some places. Some B-framesshow
subunits of plains material such as pitted plains and lineated plains not mappable from
A-frames.

The cause of the apparent difference in elevation of central basin-floor material and
peripheral basin-floor material remains undetermined, but could be a function of isostasy.
Topographic mapping in Hellas is unreliable and the generalized contours do not indicate
the apparent higher elevation of central basin-floor material relative to peripheral basin-
floor material. Some major structures, including a 35-km diameter crater, are visible in
the central basin-floor material and may be exhumed features of the subjacent bedrock
or degraded structures in the central basin-floor material itself. Peripheral basin-floor
material is thought to be derived from both the transition zone and central basin-tfloor
material. Here, as elsewhere on Mars, wind is probably the primary agent of erosion and
deposition, although running water may have played a role at times in the past, perhaps
periodically.

The rugged material around the 200-km crater Kaiser, centered near 47° S., 340” W., is
thought to be genetically related to the crater and may be fractured bedrock exposed by
the erosion of ejecta. Other outcrops that form rugged terrain are similarly interpreted
as exposed bedrock. Rugged terrain is very old according to crater densities and probably
much more extensive than shown, but buried under other units. Outcrops may be more
extensive but masked by atmospheric haze in the pictures. The same is true of hummocky
terrain.  More accurate mapping of regional units will require new imagery with less
atmospheric obscuration.

CHANNELS

The depressions mapped as channels (near 31° S., 335° W.) are thought to be fluvial in
origin, on the basis of two observations: (1) the channels are joined together in a dendritic
tributary system with the various branches merging in the downslope direction (SE to NW
as indicated by a scarp cut by a main channel), and (2) they become broader and deeper
in the downslope direction. These characteristics are typical of fluvial channels but not
of lava channels. The channel locations may have been controlled by a joint or fault system.
This channel system is not related to any visible surface source and secems to require an
atmospheric source of water, which would imply a radically different climate in the past.
The apparent sparcity of channels elsewhere in the quadrangle is thought to be due to
burial by surficial sediments and to a lack of haze-free imagery, not to an actual lack of
channels (D. C. Pieri, 1974, oral commun.). Isolated sinuous depressions visible in some
pictures were mapped as troughs because none of them are joined in networks and other
channel characteristics are not detectable.

EOLIAN FEATURES

There is extensive evidence of ecolian activity within the quadrangle. Numerous dark
streaks, invariably related to topographic features, are indicative of recent prevailing wind
directions. One dark splotch, on the floor of the crater Proctor (at 48° S., 330° W.), has
proved to be a dune field in B-frames (Cutts and Smith, 1973; Peterson, 1974); by analogy,
other similar splotches in the vicinity are interpreted to be dune fields. However, dark
splotches are probably not all alike. Long, narrow, tilamentlike dark streaks are common,
as are cuspate interfaces between light and dark material. Bright streaks common in
other areas on Mars are not observed within the quadrangle.

Dark streaks and splotches may be formed by the erosion or nondeposition of bright
material over dark material, or by the trapping of dark sediments. Some are interpreted
to be superficial depositional features because they appear to be draped over the local
topography. Some splotches lap over crater walls and extend downwind as streaks. Dark
splotches in the southwestern part of the quadrangle occur both in craters and on the
intercrater plains and are irregular in outline. Some of the intercrater dark splotches
were observed to change markedly in size and form in a few weeks time (Sagan and others,
1972).  Those of the central part of the quadrangle tend to be more regular (generally
oval) in outline, occur on the floors of craters, and seem to be relatively stable.

Erosional features such as deflation hollows and yardangs may exist, as noted in several
B-frames. Pedestal craters are apparently produced by differential eolian erosion, the
pedestals surviving owing to the armoring effect of coarse ejecta protecting subjacent fine
material.

The great Hellas basin, frequently the site of intense local dust storms, is undoubtedly
a major trap for fine sediments, though big storms may remove material from the basin.
Many small craters throughout the quadrangle are sediment traps, being in some places
completely filled by fine material. The Hellas basin fines and the fines of the debris mantle
probably are the main components of the periodic global dust storms. Arvidson (1974)
noted that these storms usually begin around the west margin of Hellas.

GEOLOGIC HISTORY

In the late stages of the accretion of Mars, the basin in the northwest part of the quad-
rangle was formed by the impact of a large body. Intense cratering (pre-cy or early ¢;)
continued throughout the region, and probably over the entire planet. The Hellas basin was
formed by a tremendous impact in early ¢, crater time. Ejecta from the impact probably
covered the entire quadrangle and may have formed some of the mountains and the hum-
mocky terrain now exposed. The structural rings of Hellas, including transition zone
features, were formed very soon after the impact. Intense cratering continued, obliterating
most of the Hellas ejecta and radial sculpture. Extensive erosion of the cratered terrain
further subdued the Hellas ejecta and radial scul pture, leaving remnant mountains and high
areas of hummocky terrain. Intense cratering continued through the time of c, crater
formation, when flood lavas were probably extruded over vast areas, then declined. The
filling of the basin near 37.5° S, 356° W, which probably began much earlier, was completed.
The volcanic shield complex in the southeast, which may have been active much earlier and
for a long period of time, became extinct. The flood lavas of the ridged plains were
extruded, probably in late ¢, and early cy crater time. Sporadic cratering continued, but
not nearly as intensively as in ¢ and c, crater time. The surficial sediments forming the
bulk of the plains material and Hellas floor material may have been deposited during 3
and ¢4 crater time although deposition and reworking of sediments probably began much
earlier. The cinder cones found in the southern area of ridged plains material were formed
in ¢4 crater time after considerable reworking of the local surficial sediments. Sparse
impact-cratering activity has probably continued to the present time. Rejuvenation of
transition zone faults may have occurred occasionally since their initial formation. Fluvial
activity appears to have been episodic at least in relatively recent Martian geologic time.
There has probably been constant eolian activity since the atmosphere of Mars first formed,
producing both erosional and depositional features; however, the effectiveness of eolian
activity may have varied episodically with major climatic changes.
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