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NOTES ON BASE

A series of topographic maps, covering the entire
surface of Mars at a nominal scale of 1:5,000,000,
was originally compiled from Mariner 9 data. Details
of the Mariner 9 mission that are related to the
mapping are described by Batson and others (1979).
This revised version was based on Viking Orbiter
images. A series of papers describing the Viking
mission was published in the Journal of Geophysical
Research (American Geophysical Union, 1977).

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 Mercator, Lambert conformal conic, and polar
stereographic projections are used for this map series.
The scale of the series is 1:5,000,000 at the equator.
The projections have common scales of 1:4,336,000
at latitudes +30° and 1:4,290,000 at latitudes *65°.
Standard parallels for the Lambert conformal conic
projection are at latitudes +35.8° and +59.2°. Longi-
tudes increase to the west in accordance with astro-
nomical convention for Mars.

CONTROL

Planimetric control is provided by photogrammetric
triangulation using Mariner 9 pictures (Davies, 1973;
Davies and Arthur, 1973) and the radiotracked position
of the Mariner 9 spacecraft. The first meridian passes
through the center of a small crater, Airy-0 (lat
5.19° S., long 0°), located within the crater Airy.

MAPPING TECHNIQUE

A series of mosaics of Mariner 9 pictures was assembled
at 1:5,000,000 using projections described above.

Shaded relief was portrayed using airbrush techniques
detailed by Inge (1972) and photointerpretive methods
described by Inge and Bridges (1976). Uniform sun
illumination from the west was used throughout.
Sizes, shapes, and positions of features were taken
from the base mosaic. In the first edition of the map,
various computer enhancements of many Mariner 9
pictures besides those in the base mosaic were examined
in an attempt to portray the surface as accurately as
possible. This revised edition was produced by incor-
porating information derived from various en-
hancements of higher resolution Viking images of the
map area.

Original shaded relief analysis and representation were
made by Jay L. Inge.

Revisions were made by Barbara J. Hall.

NOMENCLATURE

Names on this sheet are approved by the International
Astronomical Union (IAU, 1974, 1977, 1980, and
1983).

MC-4: Abbreviation for Mars Chart 4

M 5M 48/30 G: Abbreviation for Mars, 1:5,000,000
series; center of sheet, lat 48° N.,
long 30°; geologic map, G.
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QUALITY OF IMAGERY ON WHICH MAPPING IS BASED
This version of the geology of the Mare Acidalium quadrangle
is based on Viking Orbiter images acquired between 1976 and
1980. These images are of much higher resolution than the
Mariner 9 images of 1972, which provided the basis of geologic
interpretation on the earlier geologic map (Underwood and
Trask, 1978) and on geologic map of most adjacent quad-
rangles. This difference in image resolution accounts for the
majority of the discrepancies between this map and the
earlier ones.
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DESCRIPTION OF MAP UNITS

SURFICIAL DEPOSITS

DARK MATERIAL-Low-albedo, patchy material in and around craters, in valleys, along
escarpments, and on plains units; representative Viking image 558A15. Interpretation:
Dark eolian material aligned with present wind circulation;locally, small dune fields

LIGHT MATERIAL-High-albedo, patchy material near plateau/plains boundary; repre-
sentative Viking image 669B76. Interpretation: Eolian and alluvial material

CHANNEL MATERIAL—High albedo; occupies elongate depressions near plateau/plains
boundary along west edge of quadrangle; representative Viking image 669B76. Inter-
pretation: Alluvial deposits of former streams

PLAINS MATERIALS

YOUNG MOTTLED PLAINS MATERIAL-Surrounds dissected plateau near center of
quadrangle; low albedo; relatively smooth dark plains material cut by discontinuous,
arcuate troughs generally <1 km wide and 5 km long; lobate escarpments; small (<1-km-
wide) domes with summit craters common; boundaries with older mottled plains units
gradational; boundary with dissected plateau unit commonly placed on escarpments;
representative Viking image 35A41. Interpretation: Young volcanic flows; several flow
fronts and pressure ridges; domes are cinder cones or pseudocraters; volcanic material fills
or partly fills pre-existing troughs in the patterned mottled plains and depressions in the
dissected plateau units

SMOOTH PLAINS MATERIAL—Large part of southern region between lats 30° and 55°
N., longs 10° and 60°; varied albedo; contains scattered patches of knobby terrain mate-
rial, including circular features as wide as 120 km outlined by knobs; grooves and stream-
lined features oriented mostly northeast common in southern part of quadrangle; escarp-
ment commonly marks boundary with higher plateau units; boundary with mottled
plains, undivided, and patterned mottled plains units commonly placed at change from
higher albedo of the smooth material to lower albedo; representative Viking image 558A07.
Interpretation: Eolian fill together with alluvial fill from large outflow channels to south
and west; locally may be volcanic material; overlies older cratered surface; light and
dark eolian materials result in varied albedo )

PATTERNED. PLAINS MATERIAL—Between lats 37° and 41° N., longs 18° and 31°;
intermediate albedo; characterized by pattern of discontinuous troughs several hundred
meters wide, averaging 5 km long; light wind streaks associated with many craters; bound-
ary with smooth plains material placed at decrease in fracture abundance in that unit;
change from intermediate to low albedo of patterned mottled plains unit marks boundary
with that material; representative Viking image 597A05. Interpretation: Mantle of eolian
and possibly volcanic material blanketing slightly older patterned mottled plains unit;
fractures may be result of permafrost or volcanism (Carr and Schaber, 1977), desiccation
(Morris and Underwood, 1978), or tectonic activity (Pechmann, 1980)

PATTERNED MOTTLED PLAINS MATERIAL-Between lats 40° and 52° N., longs 0°
and 38°; intercrater region has very low albedo; high-albedo ejecta blankets extend
outward two to three crater diameters; crude polygonal pattern formed by troughs
generally <10 km long, <1 km wide; pedestal craters common; small (<1-km-wide) domes
with summit craters common; boundary with surrounding units interpreted as gradational,
based on scale of polygonal pattern or on albedo variations; representative Viking image
32A18. Interpretation: Volcanic plains; domes are small cinder cones or pseudocraters;
high-albedo zones surrounding impact craters result of impact excavating material of high
albedo; troughs may have originated by one or more processes of permafrost or volcanism
(Carr and Schaber, 1977), desiccation (Morris and Underwood, 1978), or tectonism
(Pechmann, 1980)

KNOBBY PLAINS MATERIAL—Northeastern corner of quadrangle between lats 52° and
65° N., longs 0° and 18°; extends eastward into Ismenius Lacus quadrangle (where not
mapped) and northward into Mare Boreum quadrangle; intermediate to high albedo;
small craters (<2 km) filled with light-colored material; ejecta blankets of 2- to 10-km
craters obscured by same material; numerous small (<1 km-wide) irregularly spaced knobs
give surface rough appearance; boundary with mottled plains material marked by distinct
albedo change to low-albedo mottled plains; representative Viking image 673B08. Inter-
pretation: Volcanic plains blanketed with light-colored eolian material; knobs are eroded
volcanic cones, intrusive plugs, or partly buried impact craters

HUMMOCKY MOTTLED PLAINS MATERIAL—Northern part of quadrangle between lats
58° and 65° N., longs 10° and 60°; extends northward into polar region; low albedo;
high-albedo zones surround craters; intercrater plains characterized by low dark hum-
mocks or knobs (generally <1 km diameter) surrounded by lighter material; many craters
filled or partly filled with lighter material; gradational boundary with surrounding units;
representative Viking image 672B77. Interpretation: Volcanic and eolian plains; small
dark knobs or hummocks are permafrost features such as pingos, or volcanic or plutonic
features; unit partly buried by light-colored debris mantle

MOTTLED PLAINS MATERIAL, UNDIVIDED —Large area between lats 40° and 63° N.,
longs 0° and 60°; fills low-albedo intercrater plains; high-albedo ejecta blankets extend out
two to three crater diameters; small craters filled or partly filled with light-colored mate-
rial; distinct northwest-trending eolian grain indicated by wind plumes and streaks;
boundary with other mottled plains units gradational; boundary with smooth plains unit
marked by change to intermediate-albedo smooth plains material; representative Viking
image 672B74. Interpretation: Volcanic and eolian material; former blanket of light-
colored material now being stripped away by wind; ejecta blankets may act as trap for
fine-grained windblown particles

VARIEGATED PLAINS MATERIAL-Between lats 38° and 46° N., longs 0° and 10°;
patchy albedo pattern; smooth, featureless plains; scattered areas of small (<1-km-wide)
domes with summit craters; common small patches of knobs and mesas; several small
streamlined remnants of cratered plateau material near boundary with that unit; boundary
with patterned mottled plains unit placed to exclude troughs; boundary with cratered
plateau unit marked by change from smoother plains material to rough plateau material;
boundary with lower fractured plains unit marked in places by escarpment; representative
Viking image 36A44. Interpretation: Volcanic, eolian, and alluvial plains; domes may be
cinder cones or pseudocraters; small knobs and mesas are erosional remnants of plateau
material to south

FRACTURED PLAINS MATERIAL-Between lats 40° and 44° N., longs 8° and 15°;
intermediate albedo; characterized by numerous troughs cutting smooth plains; trough
widths 0.2 to 2.0 km, depths 30 to 100 m, lengths as much as 20 km, spaced 5 to 10 km
apart (Pechmann, 1980); wider troughs have flat floors; decreased trough abundance or
size marks boundary with most surrounding units; representative Viking image 32A36.
Interpretation: Old unit underlying plateau materials that is exposed by scarp retreat
(Guest and others, 1977); partly resurfaced by young volcanic and possibly by eolian
material; fractures may be formed by tectonism (Pechmann, 1980), by desiccation (Morris
and Underwood, 1978), or by volcanism or permafrost (Carr and Schaber, 1977)

PLATEAU MATERIALS

KNOBBY TERRAIN MATERIAL-Occurs throughout most of quadrangle as irregular
knobs rising above level of plains; knobs are as much as 15 km across and 3,000 m high
but mostly smaller; locally form circular pattern; some knobs appear to have summit
craters; representative Viking image 70A09. Interpretation: Erosional remnants of higher
surface; in places may be crater rims or more resistant facies of lower cratered unit; locally
may be igneous intrusions or small volcanic cones or mountains

PLATEAU MATERIAL, UNDIVIDED—Small patches between lats 30° and 36° N., longs
48° and 60°; varied albedo; forms rough surface at elevations intermediate between
smooth plains and plateau units; cut by channels creating mid-channel, streamlined,
erosional remnants as much as 40 km long; boundary with smooth plains commonly
marked by low escarpment having lobate pattern in places; escarpment marks boundary
with higher plateau units; representative Viking image 668A27. Interpretation: Rem-
nants of plateau units underlying rugged and ridged plateau exposed along south escarp-
ment, eroded by fluvial activity; in places may be eroded lava flows or other young
plains material

RIDGED PLATEAU MATERIAL-Between lats 31° and 42° N., longs 50° and 60°;
intermediate albedo; forms smooth surface with north-northwest-trending mare-type
ridges parallel to those ridges in Lunae Palus quadrangle (Milton, 1975); east-trending

fractures; boundary with rugged plateau material indicated by morphologic transition .

from smooth to rough; escarpment commonly forms boundary with lower plains units;
representative Viking image 668A06. Interpretation: Volcanic flows with mare-type
ridges of tectonic origin (Gifford, 1981; Lucchitta and Klockenbrink, 1981); locally
disrupted by faults of Tempe Fossae

LINEATED PLATEAU MATERIAL—Western part between lats 48° and 53° N., longs 52°
and 60°; intermediate albedo; relatively smooth surface cut by many northeast-trending,
flat-floored depressions as much as 17 km wide and 200 km long; in most places escarp-
ment forms boundary with lower plains material; distinct morphologic boundary between
relatively smooth lineated plateau material and rugged plateau material; representative
Viking image 61B54. Interpretation: Volcanic and eolian material that resurfaced old
crustal material; cut by many faults of Tempe Fossae

RUGGED PLATEAU MATERIAL—Western part between lats 31° and 52° N., longs 50°
and 60°; intermediate albedo; rough surface with numerous shallow, flat-floored Cy
craters as much as 90 km in diameter (table 1); intercrater area contains many rimless,
irregular depressions and escarpments; several channellike depressions trend north with
openings to the north; northeast-trending fractures; boundary with surrounding smoother
units generally distinct; representative Viking image 704B38-39. Interpretation: Volatile-
rich volcanic and eolian material that resurfaced ancient crustal material; melting ground
ice caused local collapse and formation of depressions later modified by wind; local
disruption by faults of Tempe Fossae

DISSECTED PLATEAU MATERIAL—Between lats 46° and 49° N., longs 22° and 31°;
intermediate to high albedo; relatively smooth surface cut by numerous fractures and
troughs commonly trending north, northeast, and northwest; fractures as much as 2 km
wide and 50 km long; escarpment marks boundary with plains materials in places; else-
where, boundary marked by change from high-albedo plateau material to low-albedo
plains materials; representative Viking image 670B16. Interpretation: Remnants of
topographically higher surface; large circular depressions mark locations of degraded and
filled craters

CRATERED PLATEAU MATERIAL—Southeastern corner of quadrangle between lats 30°
and 40° N., longs 0° and 20°; intermediate albedo; characterized by many flat-floored cq
and ¢, craters as much as 120 km in diameter (table 1); intercrater areas contain depres-
sions and low escarpments; irregular depressions common near plateau/plains boundary;
escarpment or morphologic change marks boundary with younger plains units; repre-
sentative Viking image 561A07. Interpretation: Ancient crustal deposits resurfaced by
volcanic and eolian material that partly filled large craters

CRATER MATERIALS
All craters in the quadrangle are thought to have been produced by impact processes.
Craters with rim diameters >10 km were mapped and assigned to morphologic categories
based on state of crater preservation thought to reflect relative age. Subscripts refer to
degradation sequence from cq (most degraded) to Cq (least degraded).

WELL-PRESERVED CRATER MATERIAL-Sharp, complete rim crest; bowl shaped;
large (>15 km) craters have central peaks, steep walls, deep rough floors; extensive well-
preserved ejecta; common lobate ejecta terminations; representative Viking image SS8A31.
Interpretation: Relatively recent; lobate ejecta pattern formed by fluidization of ejecta
by impact

SLIGHTLY DEGRADED CRATER MATERIAL-Rim crests high, complete; may have
central peak; walls relatively steep; floor may be rough and lower than adjacent terrain;
ejecta less extensive and more subdued than cy ejecta; representative Viking image
673B60. Interpretation: Relatively young but slightly degraded material

CRATER RAY MATERIAL-High albedo; surrounds several large (>20 km) c3 and ¢y
craters mostly on mottled plains units (Hpm, Hpmh, Hpmp); representative Viking image
670B36. Interpretation: Fine-grained, high-albedo primary and secondary ejecta

CENTRAL PEAK MATERIAL-Rugged, irregular peaks centrally located in c3 and c4
craters; representative Viking image 597A46. Interpretation: Formed by rebound
following impact

PEDESTAL CRATER MATERIAL-Small (generally <5-km-wide) bowl-shaped craters
common on plains units north of lat 40°; ejecta extend outward three crater diameters,
form low platforms that stand above surrounding terrain; convex slope at distal edge of
ejecta; representative Viking image 26A56. Interpretation: Crater with associated ejecta
flow too viscous to form lobes (Mutch and Woronow, 1980); alternatively, may represent
preferential retention of eolian debris in and around craters as intercrater debris is eroded
away (McCauley, 1973)

MODERATELY DEGRADED CRATER MATERIAL-Rim crests low, rounded, some
incomplete; no central peak; floors generally flat; may be partly flooded or filled with
younger material; ejecta show little or no surface texture, may be partly stripped away;
representative Viking image 672B56. Interpretation: Moderately old and partly degraded
material

HIGHLY DEGRADED CRATER MATERIAL-Rim crest low, incomplete, or nearly
absent; no central peak; shallow, flat floors generally filled with younger material;
commonly forms rugged and partly buried rings; little or no ejecta; representative Viking
image 218S19. Interpretation: Oldest, highly degraded crater material

CONTACT
SHARP ALBEDO VARIATION —Used as contact in places

STEEP SCARP-—-Hachures point downslope; line marks top of slope; used as contact in
places

GENTLE SCARP—Barb points downslope; line marks base of slope
NARROW DEPRESSION—Graben, channel, or trough

LOW RIDGE

MARE-TYPE RIDGE

LINEAMENT-Topographic or tonal

WIND STREAK —Arrow shows orientation of streak
Light

Dark
DUNE FIELD
MESA —With ridge or knob; may be table mountain
AREA OF CRATERED DOMES <1 KM DIAMETER —~Domes may be volcanic cones
CRATER RIM CREST =10 KM DIAMETER —Hachures point toward center of depression -
PARTLY BURIED OR HIGHLY DEGRADED CRATER RIM CREST
SECONDARY CRATER CHAIN

IRREGULAR RIMLESS DEPRESSION —Hachures point toward center of depression

INTRODUCTION

Mare Acidalium is one of the dark areas on the map of Mars of Schiaparelli (1886).
Acidalia Planitia, a large, low-albedo depression lying as low as 3 km below the Martian
datum (U.S. Geological Survey, 1976) makes up much of the Mare Acidalium quadrangle.
Arabia Terra and Tempe Terra bound Acidalia Planitia to the southeast and southwest,
respectively. Chryse Planitia is south and Vastitas Borealis is north of Acidalia Planitia.

The Mariner 9 images of the quadrangle were of poor quality because of high sun angle
and atmospheric haze, and only a few geologic units could be recognized. However, a
site just north of Cydonia Mensae, at lat 44° N., long 10°, appeared smooth and was chosen
as a potential site for the Viking 2 Lander. The 40° to 50° N. latitude band was of
special interest because of its high atmospheric water content and the possibility of near-
surface permafrost (Masursky and Crabill, 1976). Because the Cydonia Mensae site is
topographically low (—0.5 km), atmospheric pressure is high enough to permit water to
exist. However, the site was rejected because early high-resolution Viking data showed the
surface to be extremely rough, thus making a safe landing difficult. These high-resolution
images did reveal a variety of surface features that confirm the complexity of the geology in
this region.

Temperature studies indicate that the northern region of Mars is cold. Surface temperatures
north of lat 30° N. may never exceed 0°C {Leighton and Murray, 1966). Fanale (1976)
showed that at latitudes greater than 40°, the mean annual surface temperature is low
enough for subsurface ice to be in equilibrium with current levels of water vapor in the
atmosphere. In the quadrangle the conditions necessary for the formation of a subsurface
permafrost layer appear to exist; they may provide an explanation for some of its unusual
features.

Mariner 9 arrived at Mars during one of the more intense planet-wide dust storms, which
emphasized the importance of wind in shaping the Martian landscape. Coriolis-ty pe winds
appear to dominate above lat 80° N. Between 80° and about 40° N., most eolian features
such as dunes, wind streaks, and splotches trend northwest, showing no Coriolis effect.
Ward and others (1980) suggested that the mid-latitude trend is the result of storm winds
locally generated from thermal contrast produced by the retreating ice cap during the
spring. Between about lat 40° N. and the equator, the winds again may be influenced by
the Coriolis effect as they return to a northeast orientation.

Mariner 9 revealed impact craters on Mars that differ morphologically from those on the
Moon and Mercury. On the latter two bodies, ballistic emplacement is thought to be the
mode of deposition of ejecta around impact craters. In contrast, ejecta of many Martian
craters appear to have been emplaced by surface flow. Most workers (for example, Mutch
and others, 1976; Carr, 1981) now think that the presence of liquid water, water ice, or
other volatile material in the ejecta is responsible for its fluid properties. These fluidized
or rampart craters occur on almost all geologic units in the quadrangle, and the ejecta of
many have distinct outer ramparts or lobate terminations.

Another type of martian crater with unusual morphology is the pedestal crater, which
commonly occurs on the plains units north of 40° N. latitude. This crater is in the center
of a low platform or pedestal that stands above the surrounding terrain. McCauley (1973)
suggested that ejecta from the impact armored the surface around the crater. Subsequently,
deflation has removed unprotected material in the intercrater region, leaving the crater on
a platform. Alternatively, Mutch and Woronow (1980) suggested that the pedestal craters
represent ejecta that were too viscous to flow into lobes.

Mare Acidalium quadrangle contains two physiographic-geologic provinces: heavily
cratered highlands in the south and lightly cratered lowlands in the north. Both provinces
have been divided into geologic units on the basis of geomorphic, albedo, and crater-density
variations. The boundary separating these two provinces is commonly a several-hundred-
meter-high, irregular scarp, north of which the plains slope to an elevation more than 3
km below the 6.1-millibar datum (U.S. Geological Survey, 1976). Processes that have been
active in shaping the surface of the quadrangle include impact, eolian, volcanic, plutonic,
fluvial, periglacial, tectonic, and mass movement.

STRATIGRAPHY
Plateau Province

The elevated plateau province contains the oldest exposed surfaces in the quadrangle, as
determined by crater size-frequency distributions (fig. 1). It marks the northern extent in
the quadrangle of the ancient southern highlands. Plateau material of several different types
has been recognized: cratered plateau material in the southeastern part of the map area;
dissected plateau material in the central region; rugged plateau material, lineated plateau
material, ridged plateau material, and small patches of plateau material, undivided, in the
southwestern part of the quadrangle; and knobby terrain material throughout the
quadrangle.

Among the plateau units on which crater counts could be performed, crater statistics
(table 1, fig. 1) do show age variations. The cratered plateau and dissected plateau materials
appear to be the oldest in the quadrangle. The ridged plateau unit is only slightly older than
some of the plains material. Boundaries between adjacent plateau units are gradational,
but escarpments or distinct morphologic changes mark the plateau/plains boundaries.

Mare ridges were first observed on the Moon and were defined as broad, elongate arches
or swells associated with narrower, steeper, crenulated ridges or spines (Strom, 1971).
Individual ridges on Mars may be as long as several hundred kilometers and as high as
several hundred meters, ranging in width from 1 to 20 km (Gifford, 1981). Many north-
northwest-trending mare-type ridges occur on the ridged plateau material, but are not
restricted to it. Some of the ridges extend into the rugged plateau material, a few occur on
the lower smooth plains, and one ridge (lat 33° N., long 56°) can be traced across the
higher, ridged plateau unit onto the smooth plains material. The origin of mare ridges
remains controversial. The two general hypothesesadvanced to explain the origin of these
ridges on the Moon involve igneous processes that produce such features as plutons, pressure
ridges, squeeze-ups, and fissure eruptions (Quaide, 1965; Strom, 1971), or tectonic processes
such as faulting or folding (Lucchitta, 1976, 1977). On Mars,Gifford (1981) and Lucchitta
and Klockenbrink (1981) found that the planet-wide trend of the ridges is north and
concluded that the ridges are tectonic. The occurrence of the ridges on both plateau and
plains materials supports the tectonic hypothesis for the origin of the ridges and suggests
that the ridges formed after development of the highlands-lowlands boundary.

Cratered Plateau Material

Because it contains abundant large (>20-km-wide) craters (table 1), the cratered plateau
material of Arabia Terra appears to be one of the oldest units in the quadrangle. The area
was later resurfaced with material that buried many of the older craters partly or completely,
leaving only some crater rims exposed. These younger deposits probably consist of volcanic
and eolian material; craters of c5 age are superposed on them.

Several features on the cratered plateau unit indicate the presence of water or ice in the
subsurface. Small sinuous channels associated with some of the large craters may represent
immature drainage from restricted source regions; possibly they were formed by mobi-
lization of volatile material in the subsurface by sapping or seepage from permeable strata
(Pieri, 1980). Also occurring on the cratered plateau unit are several ‘‘floor-fractured
craters””. This term of Shultz and Glicken (1979) describes impact craters that have
apparently been greatly modified by processes restricted to the crater interiors. These
craters may be sites of localized intrusions after the impacting event; the injection of
material is assumed to have lifted the crater floor and caused fracturing and slumping of the
wall material. Heat released by the intrusion beneath the brecciated zone of the crater
might thaw permafrost, causing additional surface deterioration and modification.

In the southern part of the quadrangle, the boundary between the cratered plateau
material and the smooth plains material is an escarpment several hundred meters high
(Witbeck, 1982). Small channels, fractures, and irregular depressions are common on the
plateau near the escarpment. These features may have been formed by removal of water
ice trapped in the plateau layers, causing collapse depressions and scarp retreat. Along the
north boundary of the cratered plateau material, darker smooth plains materials probably
consisting of volcanic flows embay old ¢, and ¢, craters.

Dissected Plateau Material

Dissected plateau material covers a small area in the center of Acidalia Planitia. Crater
counts (table 1) indicate that the unit may be similar in age to the cratered plateau material
800 km to the southwest, and thus the unit may be an outlier of Arabia Terra. The surface
of the plateau material is smooth and is cut by a number of fractures and troughs that
trend north, northeast, and northwest. Plains materials overlie and embay fractures and
depressions in the plateau material along its east and west boundaries. An escarpment marks
the boundary of the plateau material to the south. Along the north boundary is a large
area of knobby terrain; here the knobs are interpreted as erosional remnants of plateau
material.

Igneous processes have been active in this central region, as indicated by the presence of
lava flows that constitute the young mottled plains unit surrounding the dissected plateau
material. The fractures that cut this central plateau may, in some way, be tectonically
related to this pulse of igneous activity. Alternatively, they may be the result of much older
tectonism.

Rugged Plateau Material

The rugged plateau material near the west border of the quadrangle marks the eastern
extent of Tempe Terra. Here, the unit covers most of the plateau region and probably
consists of volatile-rich volcanic and eolian material mantling the old, heavily cratered
terrain. Crater statistics (table 1) indicate that the surface is older than the associated ridged
or lineated plateau material but may be slightly younger than the cratered plateau material
of Arabia Terra.

Gatto and Anderson (1975) pointed out the similarity between the intercrater region of
the rugged plateau material and terrestrial thermokarst topography produced by the melting
of ground ice and accompanying collapse of the ground surface. On Earth, thermokarst
topography consists of pits, dry gullies and valleys, small hummocks, and closed depressions
(Fairbridge, 1968). Gatto and Anderson (1975) suggested that the water produced during
melting of Martian ground ice continued to flow, forming the ‘“‘stream” channels that are
seen in the area around lat 45° N., long 56°. Subsequent wind erosion may have enlarged
some of the depressions.

Other distinctive features of the rugged plateau surface are circular structures with unusual
interior morphology. Several of these flat-floored depressions have an annular moat just
inside the rim wall; other irregular depressions contain circular ridges. The circular shape
of these features strongly suggests that they are impact craters; the lack of sharp crater rims
or ejecta blankets indicates later resurfacing or exhumation. The unusual morphology may
be related to the target material. Roddy (1977) reported complex internal structure,
including moatlike topography, resulting from terrestrial explosion experiments in uncon-
solidated alluvium overlying water-saturated clays. Alternatively, Fagen and others (1981)
suggested that these circular depressions result from surface subsidence rather than from
impact. These authors proposed that either the entire central region sank as one mass
along fracture lines, or the central region broke into a number of small segments that
eventually deteriorated, leaving the depression. They suggested, however, that the location
of the collapse depressions may depend on the existence of craters and other topographic
features of a more ancient terrain that underlies the plateau strata.

Lineated Plateau Material

The lineated plateau material along the north edge of Tempe Terra forms a relatively
smooth surface probably consisting of volcanic and eolian material, interrupted by
numerous northeast-trending horsts and grabens. Crater statistics (fig. 1) indicate that the
unit is younger than the adjacent rugged plateau material but is older than the plains units.
The presence of old (cq and c;) craters on the lineated plateau material indicates that the
unit is older than the ridged plateau material to the south, where the oldest craters are c3
in age. High-resolution images show that the fractures cut older ¢y and c; craters, but do
not cut younger craters. In Mare Acidalium quadrangle, the fractures terminate at the
plateau/plains boundary and the grabens are embayed by smooth, dark plains materials.
To the west and northwest in Arcadia (Wise, 1979) and Mare Boreum (Dial, 1984) quad-
rangles, respectively, a fault system of similar age extends north into the cratered and
fractured plains. Regionally, the fractures of this Tempe Fossae system are part of the
semiradial fault system of the Tharsis province, which may reflect an extensive zone of
deep crustal weakness (Wise, 1979).

Ridged Plateau Material

The ridged plateau material forms a relatively smooth surface in the southwestern part
of the quadrangle that is cut by many north-northwest-trending mare-type ridges. Isolated
remnants of the material stand above the surrounding plains south of Nilokeras Scopulus.
The absence of craters older than cj indicates that the ridged plateau region has been
completely resurfaced with younger material. The occurrence of flow fronts in the Lunae
Planum material in the Arcadia quadrangle (Wise, 1979) led to our interpretation of the
ridged plateau material as lava flows.

Plateau Material, Undivided

The plateau material, undivided, occurs in small patches along the southeastern margin
of Tempe Terra south of Nilokeras Scopulus. This unit forms a rough surface at elevations
intermediate between the lower smooth plains material and the higher ridged and rugged
plateau material. In some areas the plateau material, undivided, appears to underlie the
other plateau materials and to have been exposed by erosion amnd scarp retreat. In other
areas, stratigraphic relations indicate that some of the unit overlies the smooth plains
material. The rough texture and, in places, lobate terminations indicate that the plateau
material, undivided, may contain younger lava flows.

Aqueous erosion of the unit is indicated in places by the presence of channels and stream-
lined landforms. The main channels of Kasei Vallis (lats 20° to 30° N., longs 50° to 75°)
have been interpreted as the site of catastrophic floods of great depths and high velocity
(Baker and Milton, 1974 ; Baker and Kochel, 1979). The erosional and depositional effects
associated with running water in Kasei Vallis appear to have extended into the southwestern
part of the quadrangle (Scott and Tanaka, 1980; Carr and Clow, 1981), and may be partly
responsible for the escarpment of Nilokeras Scopulus and the isolated remnants of plateau
material along the southern margin of Tempe Terra.

Knobby Terrain Material

The knobby terrain material occurs throughout the lowland plains, particularly between
the cratered plateau and dissected plateau materials. The origins of the knobs differ, de-
pending on their location. Knobs and mesas that occur close to plateau material probably
are erosional remnants left by scarp retreat. Many of the knobs in the southeastern part
of the quadrangle have basal debris accumulations that Squyres (1978) interpreted as
debris flows similar to terrestrial rock glaciers. Several patches of knobs on the smooth
plains material form circular outlines and probably represent more resistant remnants of
an underlying heavily cratered terrain. A few of the knobs have summit craters and are
interpreted as volcanic cones.

The plateau/plains boundary in the southern parts of both Tempe and Arabia Terrae is
marked by a steep erosional escarpment; knobby terrain commonly occurs along it. Farther
north (above lat 35° N.), the escarpment is buried; smooth plains material overlies plateau
material, embaying or completely burying old craters. Suggested origins for the plateau
plains boundary include:” collapse and erosion of an ice-rich layer in the northern region
(Soderblom and Wenner, 1978), differentiation that produced a crust of varied thickness
(Mutch and others, 1976), and subcrustal erosion and subsidence of the northern region
(Wise and others, 1979). The Acidalia Planitia depression may be the result of crustal
subsidence related to uplift and volcanism of the Tharsis region to the southwest (Carr,
1974 ; Phillips and Saunders, 1975).

Plains Province

Lowland plains material covers approximately 80 percent of the quadrangle. On the
basis of Mariner 9 data, Underwood and Trask (1978) subdivided the lowland plains
material into three basic terrain types: mottled plains material, plains material, and plains
and dissected plateau material, undivided. Viking data indicate that nine subdivisions can be
recognized within these lowland plains. These unitsare: fractured plains material; variegated
plains material; mottled plains material, undivided; hummocky mottled plains material;
knobby plains material; patterned mottled plains material; patterned plains material; smooth
plains material; and young mottled plains material.

Among the plains units on which crater counts could be performed, crater statistics
(table 1, fig. 1) do not indicate significant age variations. The smooth plains material may
be slightly younger and the variegated plains material may be slightly older than the other
plains units shown in table 1. The boundaries between all exposures of the mottled plains
units are gradational and are placed where the feature that characterizes the unit—such
as polygonal troughs or dark knobs—disappears. The boundaries between mottled and
other plains units are based on albedo in most places.

Polygonally patterned (fractured) terrain occurs over extensive areas of the northern
plains and has been the subject of considerable controversy since its discovery during the
early stages of the Viking mission. Mapping of these patterned units is based on fracture
size and material characteristics. The troughs on the fractured plains are as much as 2 km
wide, whereas most of the troughs on the patterned mottled plains and the patterned
plains are less than 1 km wide. Proposed mechanisms for the polygonal pattern include
permafrost activity, desiccation, cooling of lava, and tectonism.

Carr and Schaber (1977), Coradini and Flamini (1979), Helfenstein (1980), and Helfenstein
and Mouginis-Mark (1980), suggested that the fractures were created by ice-wedging
processes such as those that occur in terrestrial periglacial regions. The major objection to
this hypothesis is scale. The Martian patterns are as much as two orders of magnitude larger

than ice-wedge polygons on Earth. Morris and Underwood (1978) pointed out that the
largest terrestrial polygons (=1 km diameter) are associated with desiccation of thick,
formerly water-saturated playa sediments. Helfenstein and Mouginis-Mark (1980) suggested
that the Martian polygons (2 to 5 km diameter) were formed by ice-wedging and that
later desiccation processes caused some of the smaller polygons to coalesce, producing the
10-20 km polygons.

Masursky and Crabill (1976), Carr and Schaber (1977), and Morris and Underwood (1978)
suggested that the troughs may be large-scale lava-cooling cracks. As with the ice-wedge
hypothesis, this hypothesis faces scale problems. Pechmann (1980) pointed out that few
lava flows on Earth are thick enough to accommodate tension cracks that are hundreds
of meters deep.

Pechmann (1980) investigated the possibility that the polygonal pattern of troughs was
caused by deep-seated tension of tectonic origin that resulted in normal faulting. He
reported that troughs in Acidalia Planitia exhibit preferred orientations and that vertical
offset can be seen on the fractured plains. He compared the fractures on Mars to troughs of
similar scale and morphology in the Caloris Basin on Mercury and concluded that both sets
of troughs are grabens formed in response to a nearly isotropic horizontal tensional stress.

None of the above theories that propose a single process for origin of the polygonal
patterns is adequate. It is possible that the troughs were formed by more than one process.
The larger fractures of the fractured plains material may be tectonic, whereas the smaller
fractures of the patterned mottled plains and patterned plains units may be the result of
permafrost, volcanic, or dessication processes. Some of the troughs may originally have
been formed by one or more processes and extended or enlarged by other processes.

The mottled plains units extend almost entirely around the planet between lat 50° and
70° N. (Scott and Carr, 1978). At Mariner A-frame resolution (=3 km), they have
abundant small (<20 km) craters and a highly mottled appearance (Soderblom and others,
1973b). The mottled units have a lower average albedo than that of most of Mars’ surface
and are among the few regional units intrinsically characterized by albedo.

The extreme albedo contrast between the crater ejecta blankets and the intervening plains
has been attributed to light-colored debris trapped in the coarser textured parts of the
craters, such as their rims and ejecta blankets (Soderblom and others, 1973b). However, in
Mare Acidalium quadrangle many craters, particularly in the southern part, show little or no
eolian modification; some have bright crater rays similar to those on the Moon. Carr (1981)
suggested that these fresh craters may be the result of impacting meteorites having excavated
higher albedo material from below the dark surface.

Fractured Plains Material

The fractured plains material covers an area between the patterned mottled plains and the
cratered plateau materials and has much larger troughs than those on the adjacent patterned
mottled plains and nearby patterned plains units. The presence of a scarp separating the
fractured plains unit and the higher variegated plains unit, and the presence on the former
of knobs and mesa material that may be remnants of plateau material, led Guest and others
(1977) to conclude that the fractured plains material is an old unit underlying the plateau
material. They were uncertain as to whether the fractures formed before or after exhumation
of the surface. The fractured plains material may contain younger volcanic deposits, as
suggested by the presence of several low, lobate scarps and small cratered domes that may
be volcanic. (Domes are discussed below under Patterned Mottled Plains Material).

Variegated Plains Material

The variegated plains unit is smooth, relatively featureless, and at medium resolution
displays a patchy albedo pattern. Crater statistics (table 1) indicate that it may be slightly
older than the other plains units; however, Guest and others (1977) considered it one of the
youngest in the Cydonia region. The boundary escarpment suggests that the variegated
plains unit is younger than the fractured plains material, but its age in relation to the other
plains units is uncertain. The discrepancy between crater statistics and stratigraphic
relations may be the result of younger deposits having partly resurfaced a slightly older unit.
Some of the larger impact craters appear to be partly buried.

Cratered domes on the unit are interpreted as either cinder cones or pseudocraters. The
presence of several small streamlined features near the plateau/plains boundary suggests
fluvial activity. Deposits that partly bury the ejecta of Bamberg crater (lat 40° N., long 3°)
may contain alluvial material from the breakdown and drainage of the Arabia Terra plateau.
The unit may be blanketed by a thin mantle of eolian material that forms the patchy
albedo patterns.

Mottled Plains Material, Undivided

The mottled plains material, undivided covers much of the northern region of the quad-
rangle. The western part of the unit is characterized by streaks of eolian origin that trend
southeast. Many light streaks occur downwind from craters, and dark eolian material can
be seen in craters and as splotches on the intercrater plains. Many small craters on these
plains north of lat 45° N. appear to be filled or partly filled with light material. The crater
size-frequency distribution (fig. 1) shows a slight dropoff in density of smaller craters
(<2 to 4 km diameter), probably the result of this filling process. Soderblom and others
(1973a) suggested that the northern region was at one time mantled with light debris thick
enough to bury the craters. Subsequent erosion has removed most of this mantle, leaving
only materials protected within the crater interiors. Scott (1979) suggested that the material
underlying the debris mantle may be an old, deeply eroded remnant of the southern high-
lands. FElston (1979) interpreted the mottled plains material in Cebrenia quadrangle as
sediment in which pore spaces are filled by permafrost. Another alternative is that mottled
plins material consists of younger volcanic material (Scott and Carr, 1978; Greeley and
Spudis, 1981).

An obscure polygonal pattern, similar in scale to that of the patterned plains units to the
south, is seen in some intercrater areas of the mottled plains material, undivided. Image
quality here is poor and thus it is difficult to determine the topographic relief of the pattern;
it may be similar in origin to those of the fractured plains, patterned plains, and patterned
mottled plains units.

Hummocky Mottled Plains Material

The hummocky mottled plains material occurs along the northern margin of the quad-
rangle and extends north into the polar region, where it is mapped (Dial, 1984) as mottled
cratered plains material. Botts (1980) used the name “bulbous plains” for a unit with
similar characteristics that occurs at lat 72° N., long 59°. The hummocky mottled plains
unit, in most ways, resembles the mottled plains material, undivided; however, the former
contains many small (<1-km-wide) dark knobs surrounded by light material. Some appear
to have summit craters. These knobs may represent an old hummocky, cratered surface
that has been mantled with light debris, leaving only the tops of the dark hills and crater
rims exposed. However, the presence of these small, dark hummocks in the large ¢, crater
Lomonosov (observed in areas not covered by dark eolian material) suggests that they are
secondary features such as volcanic domes, cinder cones, or possibly permafrost features
such as pingos. Until higher resolution images of these features can be obtained, their origin
will remain the subject of speculation.

Knobby Plains Material

The knobby plains material occurs in the northeastern part of the quadrangle and extends
eastward into Ismenius Lacus quadrangle (Lucchitta, 1978) and northward into Mare
Boreum area, where it is mapped (Dial, 1984) as mantled cratered plains material. It has

characteristics similar to those of the adjacent mottled plains units, including filled and

partly filled craters and fewer small craters (fig. 1); however, the knobby plains material
has much higher albedo. The unit is interpreted as eolian material blanketing a rugged,
possibly volcanic surface. Some of the knobs may be similar in orgin to those on the
hummocky mottled plains unit; however, other knobs may be crater-rim remnants. The
high-albedo material may be a thick remnant of the debris mantle that at one time
blanketed the region.

Patterned Mottled Plains Material

The patterned mottled plains material covers a large part of the east-central map area,
and is bordered on the south by the higher albedo fractured plains and patterned plains
materials and on the north by mottled plains material, undivided. Few craters on the unit
are filled with light-colored material, unlike those of the three plains units to the north.
Fine detail is observed on the ejecta blankets, and evidence of eolian modification is
generally lacking. Therefore, the blanket of light debris that once covered the mottled plains
and knobby plains units probably did not extend southward into the patterned mottled
plains region. The low-albedo material that composes the intercrater region may be volcanic.

Common to this and other plains units are small, domelike structures with summit craters.
Several origins have been suggested for these features. Wood (1979) and Hodges (1979)
suggested that they are cinder cones; Frey and others (1979) interpreted them to be
pseudocraters produced by lava flowing over water-saturated ground. Wood (1979) and
Lucchitta (1981) suggested that these domes resemble terrestrial pingos produced by the
arching of frozen ground forced upward by the intrusion of water under pressure. Masursky
and Crabill (1976) and Carr (1981) offered yet another explanation: they may be small
impact craters that have been eroded to inverted relief. Although Frey and Jarosewich
(1982) presented statistical evidence supporting the pseudocrater hypothesis, based on
diameters of the crater bases and summit pits, we interpret many of the domes as cinder
cones, on the basis of their size and scattered occurrence throughout the several plains
units. Both interpretations—pseudocraters and cinder cones—suggest that the plains
materials contain volcanic deposits.

Patterned Plains Material

The patterned plains material occurs near the center of the quadrangle north of the
smooth plains unit, and its material appears similar. Albedo is intermediate. The unit
probably consists of eolian material and scattered volcanic deposits. However, it was sub-
jected to the same processes that created the troughs of the patterned mottled plains and
the fractured plains materials: permafrost activity, desiccation, cooling of lava, or tectonism;
it is characterized by a similar pattern.

Smooth Plains Material

The smooth plains material covers most of the southern part of the quadrangle and is
relatively featureless at medium resolution. The albedo varies: in the east it is intermediate
to high; in the west, especially along the northern and southern margins of Tempe Terra,
it is low. The occurrence of large circular deposits of knobby terrain thought to be crater-
rim remnants in several places suggests that the unit buries older cratered material. Scott
and Carr (1978) considered the unit to be among the youngest in the northern plains;
however, crater statistics (table 1, fig. 1) show that it is not significantly younger than the
other plains units.

Scours and streamlined features oriented generally northeast occur in the southern part
of the smooth plains material. These features have been interpreted as erosional and may
be associated with release of water from the large outflow channels to the south and west
(Carr and Clow, 1981). Much of the unit in this southern region may consist of debris
deposited during the flooding. The rest of the unit may be composed of eolian and, in
places, volcanic material.

Young Mottled Plains Material

The young mottled plains material is in the center of the quadrangle, surrounding
dissected plateau material. Albedo is low. The unit exhibits the same characteristics, at
medium resolution, as the patterned mottled plains material east and west of it. At higher
resolution, however, the troughs are observed to be less continuous. The presence of flow
fronts, pressure ridges, and possible volcanic cones led to the interpretation of this unit as
young volcanic flows that fill or partly fill pre-existing troughs. The source of these lavas is
uncertain. A long, troughlike feature west of the dissected plateau material may be a
fissure or collapsed lava tube. Several small, low-albedo domal structures that resemble
pedestal craters, may, in fact, be small volcanoes. Numerous small cratered domes could
be volcanic cones.

Hodges and Moore (1979) and Allen (1979) thought that several of the small mesas and
buttes in this region may be analogous to Icelandic table mountains produced by subglacial
central-vent eruptions, and to moberg ridges produced by subglacial fissure eruptions.
These Martian structures are commonly a few kilometers across and several hundred meters
high. If they are true table mountains and moberg ridges, this region must once have been
covered by a layer of ice, or possibly by a combination of ice and rock, several hundred
meters thick. No other evidence has been found to support this hypothesis; alternatively,
these features could be erosional remnants of the plateau material.

Surficial Deposits

Dark Material

Dark material is shown on the map by both color pattern and dark arrows. It occurs in
patches throughout the quadrangle, commonly “associated with a topographic barrier. It
is found in and around craters on the plateaus and plains, in valleys, along escarpments, and
in the intercrater regions of the plains. This low-albedo material is probably accumulations
of eolian debris that reflect the present wind direction. In some craters, such as Bamberg
crater (lat 40° N., long 3°), and along escarpments such as the southeast margin of Tempe
Terra at lat 33° N., long 54°, these dark patches have been identified on high-resolution
images as fields of transverse dunes.

Light Material

Patches of light material (unit Al) occur along the northern margins of Arabia and Tempe
Terrae. A fan-shaped deposit north of Tempe is interpreted as alluvial material from
drainage of the highland block (Witbeck and Underwood, 1983). Other patches of light
material may have a similar origin. :

Light wind streaks (shown on the map by light arrows) associated with craters and other
topographic barriers are common throughout the plains. In the northern mottled plains
region, the streaks record winds from the northwest. Farther south the pattern shifts, and
the streaks record winds from the northeast. In the extreme southwest, winds associated
with Kasei Vallis blow from the east.

Channel Material

High-albedo channel material occupies an elongate, sinuous depression along the boundary
of the smooth plains/mottled plains units north of Tempe Terra. The channel ranges in
width from 10 to 25 km and extends approximately 200 km. A very narrow trough can be
traced southeast for another 100 km. The unit is interpreted as alluvium filling an old
stream channel (Scott, 1978; Witbeck and Underwood, 1983). The material probably was
derived from erosion and drainage of the highland block to the south.

GEOLOGIC HISTORY

Three major events are recorded by the rocks in Mare Acidalium quadrangle. The earliest
event, during the Noachian Period (Scott and Carr, 1978), was the emplacement of heavily
cratered plateau materials in the south. The formation of the southern highlands/northern
lowlands boundary followed, probably during the early Hesperian Period, and the lower
region was blanketed with plains materials. The last major event was catastrophic flooding
from Kasei Vallis and other outflow channels south and west of the quadrangle during the
middle to late Hesperian Period.

Stratigraphic relations indicate the following sequence of events:

1. Impact-cratering processes dominated the early history of the Mare Acidalium quad-
rangle, forming craters as large as 120 km in diameter. This early period of high impact
flux is represented by the cratered plateau, dissected plateau, and possibly the fractured
plains materials in the southeast and center of the quadrangle, the rugged plateau and
lineated plateau units in the west, and the cratered unit underlying the smooth plains,
whose remnants are large, mostly circular deposits of knobby terrain material assumed to
be in part crater-rim material.

2. The cratering rate began to decline and the intercrater areas of the plateau units were
resurfaced with volcanic and eolian materials.

3. Thermokarst and eolian processes began to modify the intercrater areas of the rugged
plateau material. Faulting associated with the Tempe Fossae system disrupted the rocks
that now constitute the lineated plateau unit, creating many northeast-trending horsts and
grabens.

4. Lavas were emplaced, forming the ridged plateau materials. The boundary between the
plateau units and the lower plains units may have begun to develop during this time. Parts
of the knobby terrain and dissected plateau materials were left by erosion and scarp retreat.

5. Volcanic, eolian, and alluvial materials resurfaced a large part of the lower plains.
Some of the materials forming the variegated and smooth plains units may have been derived
from the breakdown of the plateau material. Volcanic material resurfaced the fractured
plains, patterned mottled plains, mottled plains, undivided, hummocky mottled plains,
and knobby plains units. Impact cratering excavated high-albedo material from below the
dark surfaces of mottled plains units. Pedestal craters were formed. Volcanic, tectonic,
desiccation, or permafrost processes created a polygonal pattern of troughs on the fractured
plains, patterned plains, and patterned mottled plains materials.

6. To the southwest, large-scale flooding and erosion associated with Kasei Vallis and
other large outflow channels to the south created streamlined landforms, scours, and
channels, and exposed and eroded layers of plateau material, undivided.

7. Tectonic stresses created north-trending mare-type ridges on the ridged plateau and
smooth plains materials in the southwestern part of the quadrangle. Later, more tectonic
activity resulted in an east-trending fracture system that extends into the smooth plaims
unit and cuts the mare-ty pe ridges.
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8. To the north, a light debris mantle blanketed the mottled plains, undivided, hum-
mocky mottled plains, and knobby plains units. In the eastern and central parts of the
quadrangle, volcanic activity produced cratered domes on several of the plains units, and
also lava flows that filled the troughs of the patterned mottled plains unit, thus creating the
young mottled plains material.

9. Material filling sinuous channels and fan-shaped deposits of light material along the
plateau/plains boundary were the result of small-scale drainage and deposition of material
from the highland block.

10. Processes such as wind, permafrost, mass movement, volcanism, and tectonism created
unusual and varied surface textures throughout the quadrangle. Currently, eolian erosion
and deposition of dark ard light material, together with mass wasting, are the dominant
processes within this area. Although the other processes probably are still active, they do
not play a determining role as they once did.

TABLE 1.—Crater densities for all geologic units whose areal extent and crater densities
are sufficient for statistical analysis

[Low crater densities are assumed elsewhere. The crater-density numbers represent

actural counts and not extrapolations from the size-frequency curves. Counts for units

covering small areas, such as the dissected plateau and ridges plateau units, have large

error margins. Selected crater size-frequency distributions are showing in figure 1]

Map Cumulative number of craters per 106 km2

Unit symbol >1km >5km >10km >20km

Smooth plains — —— —— AHps 760+230 56+7 14:4 512
Patterned mottled plains —— —— — Hpmp 1,000+180 73%13 19+6 5+3
Knobby plaing —— —— —— —— ——— Hpk 750+50 107+19 34+33 —
Hummocky mottled plains ———— Hpmh 680+45 86+16 24+9 9+5
Mottled plains, undivided ———— Hpm 560+35 76+12 12%5 4+3
Variegated plains — —— —— —— —— Hpv 880+92 10125 24+12 615
Ridged plateaw —— —— —— ———— Hplr 1,300+100 165+34 2011 7+5

Lineated plateau ——— —— ———— Npll 700+65 175+32 48+17 18+10

Rugged plateau —————————— Nplr 1,200+75 344+40 149+27 74+18

Dissected plateau ————————— Npld 2,174+313 407136 317120 136=79

Cratered plateau ————————— Nplc 1,500+65 408+34 281+28 138420
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EXPLANATION
ﬁ1> Cratered plateau 4 Mottled plains, undivided
4 Rugged plateau ¥ Patterned mottled plains
A Lineated plateau ¢ Knobby plains
4 Ridged plateau ¢ Smocth plains

Line through symbol indicates possible range of error

FIGURE 1.—Cumulative crater size-frequency distributions for selected geologic
units, based on viking high- and medium-resolution imagery.
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