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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. This is not the height datum which is defined below
under the heading “contours.”

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 Inter-
national 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 inconsistencies may be as
large as 50 km.

MAPPING TECHNIQUE

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;
Wu, 1975).

The contour lines (Wu, 1975) were compiled from Earth-
based radar determinations (Downs and others, 1971 ; Petten-
gill 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-29: Abbreviation for Mars Chart 29.
M 5M —48/210 G: Abbreviation for Mars 1:5,000,000 series;
center of sheet, 48° S latitude, 210°
longitude; geologic map, G.
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GEOLOGIC MAP OF THE ERIDANIA QUADRANGLE OF MARS

Index No.
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A-camera pictures

DAS No

9052929
6246973
6246903
6246833
6247043
9124819
6318863
6318793
6318723
6318653
6318303
6390193
6390123
6533763
9196709
6390753
6390683
6390613
6390543
6462013
6390823
9268599
6462643
6462573
6462503
6462433
6462083
6533833
5202713
6462713
9340489
6534533
6534463
6534393
6534323
6533973
6533903
5274673

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.
(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
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the same picture.

DAS No.

5921963
6534603
8009433
5203413
5203343
5203273
5203203
5203133
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High-resolution B-camera pictures
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DAS No.

5202818
6605618
5130718
5130648
9412064
5203378
6677788
8081078
8081008
5993538
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5203238
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6605898
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DAS No

6821708
5418558
5490518
5490588
5777588
5777938
7108708
7108778
7108848
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7180878
8512144
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8583894
9771094
9843054
9843124
9843194
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CORRELATION OF MAP UNITS

PLAINS-FORMING
MATERIALS

RELIEF-FORMING
MATERIALS

CRATER
MATERIALS

ps

N 70° W

DESCRIPTION OF MAP UNITS

PLAINS-FORMING MATERIALS

SMOOTH PLAINS MATERIAL—-Occurs in topographically low areas.
Relatively level, nearly featureless plains at A-frame resolution. Few
superposed small craters and few small buried crater rims. High
albedo. Type area is near 215°, 42° S. Interpreted as primarily
sedimentary deposits filling low lying areas and mantling other
materials

MOTTLED PLAINS MATERIAL-Forms rolling to level plains with
varying albedo. Appears to mantle subjacent topography including
most craters. Small-scale subdued roughness at B-frame resolution.
Type area is located in the region of 210°, 60° S. Interpreted as
eolian deposits or materials shed from surrounding highland areas

PLAINS MATERIAL-Occurs in crater interiors and other small
depressions and in isolated highland basins. Smooth to locally
uneven surface with higher crater density than unit ps. Albedo
lower than unit ps and not as variable as unit pm. Type area: 221°,
57° S. Interpreted as locally derived sediments or trapped eolian
material. Plains material in southern part of the area may be locally
stripped by erosion

RIDGED PLAINS MATERIAL—Characterized by long;, narrow, sinuous
to curvilinear ridges. Intervening areas planar. Low superposed
crater density and low to moderate density of partiallly buried craters.
Type area within quadrangle is 237°, 36° S. Interpreted as volcanic
flow; resembles some lunar mare surfaces

ROLLING PLAINS MATERIAL-Forms undulatory planar surface
with moderate crater density. Some albedo mottliing; lobate scarps
numerous. Region around 230°, 45° S. is type area. Surface
characteristics somewhat variable at B-frame resolution. /Interpreted
as volcanic material with varying thickness of eolian mantle

RELIEF-FORMING MATERIALS

KNOBBY MATERIAL—Forms small (5-10 km) irregular to conical
knobs or groups of knobs. Intervening areas smooth and uncratered.
Type area is located at 237°, 49° S. Interpreted as faulted and
eroded resistant material, bartially covered by lava flows; may in
part be remnants of ejecta from Hellas Basin

KNOB AND MESA MATERIAL-Forms small (10 km) irregular to
conical, closely spaced knobs gradational with larger flat topped,
sharp-edged, irregularly shaped mesas or plateaus. Single occurrence
located at 187°, 35° S. [Interpreted as similar in origin to unit k
but erosional stage less advanced in places

KNOB AND PLATEAU MATERIAL-Forms scattered irregular knobs
and large escarpment-bounded plateaus. Gradational with unit k
but with higher crater density. Type area is 235°, 52° S. [Interpreted
as outer limit of terrain fractured and faulted by Hellas Basin impact.
May include, in part, Hellas ejecta and faulted and fractured older
materials

HILLY AND CRATERED MATERIAL-Forms moderately to densely
cratered uplands. Moderate to low Albedo, Furrows with branching
dendritic pattern locally common. Type area is located at 205°,
33° S. Interpreted as old cratered uplands. Intercrater areas probably
modified by eolian and fluvial erosion

FURROWED MATERIAL-Forms rough textured sloping surfaces.
Low albedo. Moderate to high crater density with numerous closely
spaced gullies or furrows. Type area 203°, 37° S. [Interpreted as
old cratered uplands exposed by channeling

MOTTLED ROUGH TERRAIN MATERIAL--Has large-scale (greater
than 10 km) topographic roughness and long, broad northwest-
trending ridges. Dark mottling with sharp albedo boundaries. High
crater density. Type area 225°, 55° S. Interpreted as oldest material
in quadrangle. May be partially modified by polar associated
erosional processes. May be locally made up of lag gravels or inter-
crater dune fields

CRATER MATERIALS

Craters mapped as c4-c; are interpreted to be of impact origin. Craters

less than 30 km in diameter not mapped

CRATER MATERIAL—Relatively deep interior, lower than adjacent
terrain. Elevated, sharp rimcrest. Rough rim >1 crater radius. May
have central peak

CRATER MATERIAL-Interior lower than adjacent terrain. Texturally
distinct rim >1 crater radius. May have central peak

CRATER MATERIAL-Shallow, flat interior slightly lower than
adjacent terrain. Low, rounded rim crest; narrow smooth rim. Lacks
central peak

CRATER MATERIAL-Very shallow, flat-floored craters. Rim crest
of largest craters higher than adjacent terrain; incomplete in many

CENTRAL PEAK MATERIAL-Rugged individual or compound peaks
near the center of some c3 and ¢, craters. Interpreted as bedrock
material uplifted following impact

RING MATERIAL- Discontinuous ring of mountains on the floor of
the crater Kepler. [Interpreted as inner ring similar to central peaks
in smaller craters

CHAIN CRATER MATERIAL-Alined and coalesing craters. [Inter-
preted as collapse depressions or formed by multiple impacts

MATERIAL OF IRREGULARLY SHAPED CRATERS- Elongate,
asymetrical, or multilobate outlines; moderately subdued to mod-
erately sharp rim. [Interpreted as volcanic or formed by multiple
impacts

Contact—Queried where photography is poor or contact is covered by
surficial materials

Fault—Bar and ball on downthrown side; dot between lines or over
single line indicates narrow graben

Lineament—Gentle or indistinct narrow linear depression or break in
topography. Interpreted as fault, buried fault or graben

Scarp—Barb points downslope. Generally sinuous gentle scarp. May
be flow front

Scarp—Hachures point downslope. Line marks top of scarp. Steep
irregular scarp. May be erosional

Narrow sinuous groove-—Interpreted as formed by flowing fluid
Ridge—Line marks crest

Broad trough—Curvilinear trough in highland materials. May be flow
channel or structural in origin

Crater rim crest—Hachures point down crater wall. Incomplete in
degraded craters; not shown where indistinct or very narrow

Buried crater or highly degraded rim crest

Irregular rimless depression

N 30° E
N 60° E

FIGURE 1-Azimuth frequency of faults and lineaments
in the Eridania quadrangle based on approximately 55
structural trends.
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INTRODUCTION

The Eridania quadrangle is located within the densely cratered terrain of the southern hemisphere
of Mars, east of the large circular Hellas Basin. The area contains three distinct physiographic
provinces that divide the quadrangle into latitudinal belts. The northern part of the quadrangle is
dominated by cratered upland plateau, the central part by plains, the southern part by a mottled
surface of rugged topography and a high density of craters subdued by erosion. In general, the
oldest geologic units occur in the upland terrains, the youngest in the central lowlands.

Large contrasts in albedo were observed on Mars from Earth long before Mariner spaceflight
missions. The most conspicuous of these features within the quadrangle were areas of low albedo
in the north and in the south that correspond to the two main belts of high-relief terrain. The
intervening region of high albedo corresponds to the central plains belt, also an area of recurrent
seasonal frost. The southern polar cap extends to about 50° S lat and includes all of the southern
belt of high-relief terrain.

Geologic mapping is based on Mariner 9 wide-angle (A-frame) contiguous photographs comparable
in resolution (2-4 km) to photographs of the moon obtained through moderately large telescopes.
Ninety-four scattered narrow-angle (B-frame) photographs with resolutions of about 500 m provide a
partial basis for interpretation of rock units and erosional processes.

Mapping methods and principles are adapted from those developed for lunar photogeologic mapping
(Wilhelms, 1970 and 1972; Wilhelms and McCauley, 1971). Geologic units are mapped mostly on
the basis of topographic expression and albedo. They are assigned stratigraphic positions from
relative ages determined by superposition and transection relations, density and apparent age of
craters, and freshness of topographic features.

Owing to the character of the Martian atmosphere, the surface of Mars is more actively weathered
and eroded than that of the Moon. And because the rate of erosion is higher, the relative dating
of rock units on the basis of crater density and relative dating of individual craters by their degree
of topographic freshness is less certain. Albedo variations are a less diagnostic mapping criterion
on Mars than on the Moon, for many Martian albedo features are formed by the wind and therefore
ephemeral. A discontinuous surficial cover of weathered material, transported material, and lag
material may be present. Consequently, some contacts are obscured except where large breaks in
topography occur. A fairly extensive cover of eolian mantling materials is recognized by Soderblom
and others (1973 and 1974). The cover is thin to absent ‘in the northern half of the quadrangle
and thickens southward.

GEOLOGIC UNITS
Plains-forming Materials

Plains-forming materials show flat to gently rolling surfaces at A-frame resolutions, but locally
appear rough or exhibit small scale roughness on B-camera photographs. Although plains-forming
materials occur in most areas of the quadrangle, they are most prevalent in the central belt, where
they cover a broad low area. The plains units show a decrease in crater density and increase in
smoothness from rolling plains to smooth plains, with plains, mottled plains and ridged plains as
intermediate gradations.

Rolling plains material is the most widespread and the most heavily cratered of the plains units.
As it embayed by other plains units, it is probably the oldest of the plains materials. The surface
characteristics are uniform at A-frame resolution, but B-frame photographs reveal considerable
variations. Scarps occur throughout the area of rolling plains and maybe lava-flow fronts or erosional
cliffs in layered materials. Many of the craters are apparently embayed or partially buried by this
unit; others are superposed on it. A large number of craters cannot be unequivocally dated relative
to rolling plains materials. Probably most of the larger ¢, craters were formed prior to the deposition
of rolling plains materials.

Ridged plains material embays rolling plains material and has fewer superposed craters. Ridged
plains materials west of the Eridania region are characterized by numerous low sinuous ridges similar
to those of the lunar maria (Potter, 1976); within the Eridania quadrangle, the ridges become less
numerous. The embayment relations and ridges suggest that this material was emplaced as lava flows.

Mottled plains material mantles the older mottled rough terrain in the south, subduing the uneven
surface, but not completely leveling it. The contact between mottled plains materials and rolling
plains materials is a distinct irregular scarp facing the older unit. Mottled plains material appears to
fill a topographic low in the adjacent mottled rough terrain. The location within the area of the
winter polar cap suggests that the mottled plains are in part related to polar processes whereby
sediments derived from the surrounding high areas by frost heaving, solifucation, and related
processes, as well as some trapped eolian materials, are deposited in the low areas.

Plains material is generally restricted to small isolated patches. Many occurrences are in isolated
highland basins and probably represent locally derived materials transported by mass wasting and
wind. Most occurrences of plains material are probably of local origin. Some plains material may
be confused with other plains units (units pr, prg, or ps) because areas of exposure are small
precluding identification of surface characteristics.

Smooth plains material are among the youngest materials found in the quadrangle. They are
superposed on all other materials and have an extremely low crater density.

Relief-forming Materials

Relief-forming materials are those units that are higher and rougher than plains-forming materials.
The surface roughness may be an intrinsic property of the materials or a secondary characteristic
developed by faulting or erosion. In general, these materials occupy upland regions of high crater
density and in places may be considered as local basement consisting of highly brecciated rocks
formed by multiple impacts.

The oldest materials in the quadrangle are probably those of the mottled rough terrain in the
southern part of the quadrangle and may represent late stages ot planetary accretion. Similar rough
terrains or variants of it are common throughout the southern hemisphere of Mars. Dark mottling
and the general lack of fresh large craters and small craters of any age superposed on the mottled
rough unit suggest that the materials that make up the highlands are now undergoing erosion and being
deposited in lowlying areas. The unit lies entirely within the area covered by the winter polar cap
and might therefore be subject to frost heaving and soliflucation. Light and dark mottling may be the
result of eolian deposition and erosion. Some of the dark splotches (in B-frame, DAS 5921928) have
the ridged appearance of intracrater dune fields; others may be lag materials. Relief-forming materials
in the northern part of the quadrangle consist chiefly of furrowed material and hilly and cratered
material. This area is primarily a region of uplands associated with the near equatorial dark-albedo
band. Furrowed material is characterized by a moderately rugged terrain with numerous closely
spaced sinuous and branching furrows or channels, presumably formed by erosion (perhaps by running
water). Channeling has incised the original surface of hilly and cratered material, and older material
is probably exposed in channel walls. The channels are assumed to be old, for they are confined to
the furrowed unit and lack observable deltaic forms where they come in contact with younger materials
at lower elevations. Hilly and cratered material of the northern part of the quadrangle has moderate
to high crater density. The surface displays broad. low to moderate topographic roughness with a
few widely scattered dendritic channels. The area between large craters do not appear to be saturated
with small craters that may be largely eroded or covered by redistribution of surface materials by mass
wasting, eolian transport, and (or) running water.

Knobby terrains constitute limited areas of locally rugged relief, probably formed by a combination
of structural and erosional processes. Knobby material and knob and plateau materials on the western
edge of the quadrangle are related to the Hellas Basin structural patterns (Potter, 1976) and may
represent ejecta or fractured terrain produced by the Hellas impact. Knobby material and knob and
mesa material in the northeastern part of the area appear to be forming at the expense of other
terrains, possibly by faulting or erosional break-up of hilly and cratered terrain materials.

Crater Materials

Craters other than those classified as irregular were probably formed by meteorite impact. Because
erosion has significantly altered most craters and superpositions are not readily apparent, the crater
classification is primarily morphologic rather than chronological. Topographic sharpness, depth,
and rim development are used to infer relative ages. The sharpest craters (cq) are interpreted to be
the youngest, the more subdued craters have been degraded by subsequent impact, volcanism, eolian
activity, and mass wasting and thus are older. Many of the youngest-appearing craters have central
peaks, but none in this quadrangle have extensive rim deposits or satellitic crater fields. Most large
craters are floored by younger materials of eolian or mass-wasting origin. The largest crater in the
quadrangle (215 km across), Kepler (47° S., 219° W.), contains an incomplete ring of mountain
peaks on the floor similar to rings observed in some large lunar craters (Wilhelms, 1973). Kepler is
older than and partially mantled by the surrounding rolling plains materials.

No fresh-appearing craters (c4 or c3) are observed on the mottled rough material or mottled plains
south of 50° S. lat. Assuming a random distribution of craters, it appears that all craters within the
winter polar cap have been modified by active, polar-related processes and have reached a more de-
graded state than craters of similar age north of this zone.

Three crater chains and two irregular craters occur within the Eridania quadrangle. The crater
chains cannot be unequivically related to any primary crater nor to volcanism. The irregular crater
at 50° S., 220° W. has a raised rim and internal peak and is probably of impact origin. The irregular
crater at 32° S., 234° W. has a multiple, scalloped outline, flat floor, and little or no raised rim, and
may be of volcanic origin.

STRUCTURE

The most prominent faults and lineaments are found chiefly in older terrains. Scarps and narrow
linear elements occur mostly in the mottled rough materials in the south and may be related to
the formation of the Hellas Basin. An analysis of the fault and lineament trends (fig. 1) shows
strong directional preference for N. 70° W., N. 30° E., and N. 60° E. trends. The N. 70° W. and
N. to N. 30° E. trends, primarily in the southern part of the quadrangle, are radial and concentric
to the Hellas Basin. As these structures only occur in the oldest materials, they may be related to
the formation of the Hellas Basin.

The prominent trend of linear elements at N. 60° E. parallels the major trend of the 2,000-km-long
fracture zone in the Phaethontis quadrangle to the east. Near the Eridania quadrangle, this fracture
zone abruptly changes strike to approximately east-west. These fractures cut younger materials
than other fracture sets. The N. 60° E. trend is not radial to any nearby basin but may be associated
with the fracture pattern of the Tharsis Ridge.

Furrows and gullies, some with dendritic patterns, are numerous within the low-albedo band in
the northern part of the quadrangle. Where the furrows are especially numerous, the terrain is
mapped as furrowed materials. A few channels are barely recognizable in the northern part of
rolling plains materials. They are visible only in areas where surface mantling is thin or absent.
Many furrows are poorly resolved at A-frame resolution and unmapped.

WIND REGIME

Light and dark wind streaks are common downwind from craters. Light streaks are parallel to
the southeasterly trends seen in the Aeolis quadrangle and are mostly concentrated near 35° S..
200° W. Dark plumes are numerous in a broad band from 33° S., 210° W. to 36° S., 225° W.
These streaks trend west to southwest, delineating a changing wind-flow pattern along the band.
The dark streaks appear to occur in a low trough that might channel surface wind flow. Light wind
streaks appear to be deposits of eolian material down-range from obstacles, whereas dark plumes
may be scoured areas of bedrock or lag gravels (Sagan and others, 1973).

Distinctive albedo mottling in the southern part of the quadrangle is in part related to variations
in composition and thickness of the surficial cover. Some intercrater dark patches are dune fields
(Cutts and Smith, 1973, and B-frame DAS 5921928), and some dark patches that cut across crater
rims or are in troughs may be lag gravels or volcanic deposits.

GEOLOGIC HISTORY

The early history of the region was dominated by a high flux of meteoroids and impact cratering.
The impact responsible for the Hellas Basin occurred during this late stage of planetary accretion
(Potter, 1976). Furrowing of slopes, probably by aqueous fluids, may have been widespread soon
after this early stage of surface development.

As the cratering rate decreased, volcanic flows were deposited across the central belt, filling a
regional depression with rolling plains material; volcanism continued with the emplacement of the
ridged plains material. Structural adjustments in the Hellas Basin and surrounding areas were active
during the deposition of these units. As cratering by impact waned, other plains materials of
volcanic and eolian origin were deposited in lowlying basins. The sources of the volcanic materials
are not known; possibly they represent extrusions from fissures, as no volcanic constructs are
recognized in the quadrangle.

Erosion has probably been continuous, though of variable intensity. Running water, frost action,
volcanism, mass-wasting, and eolian transport have been the most critical agents or processes in
producing changes on the Martian surface in this region of the planet.
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