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NOTES ON BASE

This map sheet is one of a series covering the entire surface of Mars at nominal
scales of 1:25,000,000 and 1:5,000,000 (Batson, 1973, 1976). The major source
of map data was the Mariner 9 television experiment (Masursky and others,
1970).

ADOPTED I'IGURE

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”. g

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° S was chosen to
match the scale at lat 30° S of the adjacent Mercator projections. Longitudes
increase to the west in accordance with usage of the International Astronomical
Union (IAU, 1971). 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 (lat 5.19° S) within the crater Airy. No simple statement is possible for
the precision, but local consistency is 20-40 km.

MAPPING TECHNIQUE

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

CONTOURS

Because 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, 1978).

The contour lines on most of the Mars maps (Wu, 1975, 1978) were compiled
from Earth-based radar determinations (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 the accuracy of topographic elevation information 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, 1977, 1980).

MC-24: Abbreviation for Muars Chart 24.
M 5M —48/150 G: Abbreviation for Mars 1:5,000,000 series: center of sheet,
lat 48° S., long 1507 : geologic map, G.
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ALBEDO MARKINGS AND CONTOURS

Contour interval 1 kilometer. Surface markings derived
from selected Mariner 9 photographs.
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5275338
5347298
5419258
5491218
5563248
5635208
9087754
5707238
9087824
5707168
8585014
8584944
5563178
7540608
5993888
7540678
6065848
9699694
9699764
5491148
54719188
5347228
8225004
8224934
5347158
5419118
5491078

by vertical numbers.
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DAS No

5275373
5275303
6064553
5347123
5347053
5418943
5418733
5418663
5490623
5562513
5634543
5706503
8153283
5347263
5347333
5347183
5419083
5419013
5490903
5490693
8225249
5419153
5490973
5662723
5634613
5634683

A-camera pictures
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DAS Na.

5706573
5778533
5419223
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5491113
5491043
5562933
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5706643
5778603
5850563
5491183
8369099
5563143
5563073
5563003
56349863
5706713
5563213
8441269
5635243
5635173
5635103
5635033
8513229
5707203
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High - resolution B-camera pictures

Index No.
19

20
21
22
23
24
25
26
27
28
29
30
31
32

33
34
35
36
37
38
39
40
a1
42

DAS No.

7540538
5563108
6965698
5635138
7037658
5779198
5707098
5635068
5563038
5491008
5419048
5347088
5418978
5490938
12499225
12499155
6893668
5562968
5634998
5707028
5779128
5706958
5830738
5778708
5706678
5634718
5093968

Index No

43
44
45
46
47
48
49
50

51
52
53
54

55
56

57

58

DAS Nao

6893388
5490658
5562688
5634648
5706608
5094038
5778638
7684318
7253468
7684388
7684458
5850668
5922628
5994518
7325428
5922558
5850598
7181438
3778568
7109408
5706538
7037378
5634578
7396828
7396688
7396758

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

~300

DAS No.

5707273
5707133
5707063
5706993
5706923
5778743
5850633
5922523
6495823
8585259
5779303
5779233
5779163
5779093
5851123
5850773
5850703
5922593
5994553
5994483
6495963
6352183
5366733
6208403

Index No.
59

60
61

62

63

64

CORRELATION OF MAP UNITS

DAS No.

5562618
6965418
5562548
7576658
5490588
5777588
5777038
7108708
7108778
7108848
7180808
7180878
8512144
8512214
8583894
9771094
9843054
9843124
9843104
6137738
6137388
5094108
6425228
5094178
6425298

Also shown (by solid black rectangles) are the

high-resolution B-camera pictures, identified by italic numbers. Useful
coverage is not available in cross-hatched areas. The DAS numbers may
differ slightly (usually by 5) among various versions of the same picture.

Contact—Queried where inferred on basis of albedo, uncertain topo-

graphic criteria, or across area not covered by A-frame pictures

I'ault—Bar and ball on downthrown side. On narrow graben, ball cither
centered between faults or on single line representing both faults

Lineament—Interpreted as fracture

Low ridge

Prominent narrow ridge

slope

Irregular or lobate scarp—Line marks base of scarp; barb points down-

Crenelated scarp—Hachures point downslope; interpreted as erosional
escarpment at margin of dissected plateau material

Narrow groove

Crater rim crest—Geologic contact on some craters. Craters 20 km in
diameter or larger mapped

Shallow depression

Buried or highly degraded rim crest

DESCRIPTION OF MAP UNITS

p PLAINS-FORMING MATERIAL-Occurs as generally light, smooth-
appearing surface in low areas of plateau materials (units ple, pld,
and pll) and as flat floors of intermediate- to large-size craters in
western part of mapped area. Crater density very low (except for
some very small bowl-shaped craters), similar to that of smooth
plains-forming material (unit ps): small and local areal extent makes
cratering characteristics uncertain. /nterpretation: Eolian deposits:
may be equivalent in age to smooth plains-forming material (unit ps)

ps SMOOTH PLAINS-IFORMING MATERIAL - Occurs over wide areas in
northeastern part of quadrangle, appearing to overlap subdued-pla-
teau material (unit pls) and to grade into cratered-plateau material
(unit ple). Fills very large circular basins or craters. Resembles
plains-forming material (unit p), with very low crater density,
but has numerous dark wind-plumes and streaks associated with cra-
ters. [nterpretation:  Widespread lava flows or ash flows from
Tharsis  Montes volcanic regions to northeast, subsequently
smoothed by eolian erosion and deposition

KNOBBY AND SMOOTH PLAINS MATIRIAL—Forms smooth plains
in low arca between two plateau terrains(units ple and pld) and sur-
rounding one arca of knob and mesa material (unit km). Only
observable reliet, except for small craters and gently undulating
surface, consists of small (< 1 km), bright, isolated hills (B-frame
DAS 05347233), which may be only of local extent. Interpreta-
tion:  Composite unit; possibly blanket of colian debris lying on
erosional surface, of which small bright hills may be erosional
outliers of formerly more widespread planar unit, perhaps knob and
mesa material (unit km). Alternately, bright hills may be volcanic
domes or small plutonic masses within crust exposed by erosion

ROLLING PLAINS MATIERIAL - Forms gently rolling surfaces of very
low relief. Moderately cratered; some small-scale, low, sinuous
ridges. Topographically lower than adjacent plateau material (units
pld, pll, and pls). Interpretation: Low arcas of old cratered crust
covered by volcanic ash or lava flows to form present widespread
unit; subsequently cratered by moderate meteorite influx, then
modified by eolian activity

pcl LIGHTLY CRATERED PLAINS-I'ORMING MATERIAL-Moderately
light tone, in some places mottled light and dark or with dark
streaks.  Generally smooth surface of low relief, although reliet of
underlying buried surface is apparent as faint crater outlines dnd
gently hilly surface. On B-frame pictures, surface shows gentle,
subdued hills. IForms extensive plains, probably covering low areas
of crustal plateau materials (units pls and ple) and floors of large
(> 100 km) craters.  Small craters, commonly fresh in appearance,
moderately abundant; medium- and large-size craters lacking except
on underlying buried surface. Interpretation: Low-lying areas of
old, heavily impacted crust now buried beneath eolian or volcanic
ash-flow plains, subsequently lightly cratered and continually
modified by colian erosion and deposition

- MODERATELY CRATERED PLAINS-FORMING MATERIAL-
Moderately light tone and smooth, level topography. Occurs in low
arcas of heavily cratered terrain and, in places, gradational with
highly cratered uplands material (unit uhc). Population and size of
craters larger than on lightly cratered plains-forming material (unit
pel). Craters have tlat floors and high walls, with rims very subdued
and many nearly level with intercrater plain. Small craters (< 15
km) absent. Dark arcas common on crater floors. Interpretation:
Erosional or depositional plain, probably of eolian origin, which
occupies and covers low-lying parts of primitive crust (unit uhc).
Large craters may be remnants of highly cratered uplands material
(unit uhc) projecting upward through plains material (unit pem)

- DARK PLAINS-FORMING MATERIAL - Dark, smooth, level surface
that locally occupies low intercrater areas of highly cratered up-

lands material (terra unit uhc). Interpretation: Eolian deposits

DISSECTED PLATEAU MATERIAL-—Planar unit, topographically
higher than adjacent plains materials (units p, pr, psk, and pcl).
Crater density lower, craters more subdued, and intercrater arcas
smoother than in cratered-plateau material (unit ple).  Furrows
common, some with branching patterns. Many arcas dissected and
crenelated by steep-walled gorges and some isolated pits; boundary
with adjacent plains commonly an escarpment. [nterpretation:
Ancient indurated ash-flow or colian deposits emplaced as wide-
spread plateau-forming strata over low areas of cratered terrain.
Lateral retreat to northeast has resulted in removal of material into
plains material to west. Crenelated nature of scarp and dissection
of plateau suggest scarp retreat by sapping, possibly by mass wasting
and collapse accompanying release ot entrapped volatiles to atmo-
sphere

- LIGHT PLATEAU MATERIAL-Generally light tone. Platecau form

results from accordance of summits and low relief of rolling or
hummocky topography. Stands higher than surrounding regional
plains materials (units pr and p) and abuts with steep escarpment
against plains-forming material (unit p) that fills large craters.
Interpretation.: Localized unit within old crust, exposed by large,
early impact events and subsequent crosion; absence of craters
smaller than 30 km in diameter suggests extensive stripping of
overlying material. May be equivalent in age to dissected and cra-
tered plateau materials to north (units pld and plc)

- KNOB AND MESA MATERIAL-Bright, rounded to flat-topped,
steep hills, 1-4 km in diameter. Occurs as two clusters (lat 35°S.,
long 177°W., and lat 38°S.. long 171°W.) of about 10,000 km?2
cach, within and rising abruptly above plains (units p and psk).
Interpretation: Localized unit within old crust, different in compo-
sition and erosional characteristics from nearby surrounding crustal
materials(units pld and ple). Light tone, rounded nature of indivi-
dual hills, and alinement of some valleys suggest silicic plutonic
masses, regionally fractured and eroded by eolian activity

SUBDUED-PLATEAU MATERIAL—Mottled tone, intermediate to
dark. Rough topography, but more subdued and with less relief
than mountainous material (unit m). Locally shows quasi-parallel
furrows, 1-3 km wide, branching and anastomosing: clsewhere,
surface patterns are suggestive of sinuous and branching furrows.
Many faintly outlined, moderate-size craters (<50 km); no small
(<5 km) craters. In some areas, occurs as level surtace cut by paral-
lel grooves. Interpretation: Old crustal unit, possibly of lava-flow
or ash-flow origin. Surface eroded and subdued, probably by eolian
erosion and deposition

- MATERIAL OF DARK PLATEAU-Forms moderately dark, rolling

surface of gentle hills higher than adjacent plains; included some
bright hills. Low to moderate crater density. [nterpretation: Origin
unknown; deposited on primitive crustal material (unit uhe); eroded
by plains-forming processes and embayed by moderately cratered
plains-forming material (unit pem)

CRATERED-PLATEAU MATLERIAL-Forms rugged, irregular topo-
graphy. High density of craters in all stages of degradation. Rough
intercrater areas with ridges and troughs. [nterpretation: LEarly
crustal material subjected to impact by high-density meteorite
influx. Ejecta and impact-produced crustal structures subsequently
modified by wind erosion and also perhaps by colian and volcanic
deposits

MOUNTAINOUS MATERIAL- Light to moderate tone; irregular and
large relief. Generally occurs peripheral to some large craters and
to possible small basin (lat 45°S., long 170°W.). Moderately to
sparsely cratered; craters highly degraded except for very small
c3 craters. [Interpretation:  Upraised rim material, possibly with
ejecta, formed by large impact

HIGHLY CRATERED UPLANDS MATERIAL-Light to moderate
tone. Approximately 30- to 50-percent saturated with large- and
medium-size craters.  Hilly intercrater topography, rounded and
subdued. Very few small (< 15 km) craters. [Interpretation:
Primitive crust redistributed by meteorite impact during carly
history of Mars. Crater rims contribute to rugged topography.
Subsequently croded by wind and blanketed with colian debris,
possibly from south polar region

DOME AND CONE MATERIAL-Hilly terrain, including domelike,
bulbous masses and small (< 1 km) cones with summit depression.
Generally bright tone. Restricted to one small area in southwestern
part of map. [Interpretation: Volcanic domes, pyroclastic cones,
and perhaps viscous flows or pyroclastic ejecta

HILLY MATERIAL Hilly unit of small areal extent, restricted to one
locality in north-central part of map area, where it scems to be super-
posed on ¢, crater. Interpretation: Volcanic extrusive material

CRATER MATERIALS -Occur as circular or arcuate forms elevated
above central depressed arca. Classified by morphologic character-
istics that probably reflect relative age. Only craters 20 km in
diameter or larger are mapped. [nterpretation: Most craters be-
lieved tormed by impact

Crater material -Complete, sharp and distinct rim crest raised above
surrounding terrain and bowl-shaped interior. Material of irregular
topography surrounds rim crest and extends to about one crater
diameter beyond rim crest. Superposed on underlying material

o
H

Crater material -Rim crest complete and high, raised above sur-
rounding terrain and interior, which lies below level of surrounding
arca and may be uneven to smooth. Central peak sometimes
present (unit c¢p3). Material surrounding rim crest irregular, less
than one crater diameter from rim crest

Crater material -Rim crest rounded, low, and usually complete.
Rim narrow and smooth; texturally distinct material only rarely
present outside narrow rim. Interior flat and shallow, lying at or
slightly below level of adjacent terrain.

Crater material —Gentle depression with very low, incomplete rim
crest. Rim narrow or absent, wall low and narrow. Interior smooth
and shallow or at same level as surrounding terrain.

CENTRAL PEAK MATERIALS - Individual hill or, in larger craters,
cluster of hills near center of crater interior. Interpretation: Brec-
ciated material of crater interior elevated by rebound following
compression produced by impact shock wave

Central peak material - Near center of ¢3 crater
Central peak material -Near center of ¢ crater
Central peak material - Near center of ¢y crater

IRREGULAR  CRATER MATERIAL-Single elongate depression
(lat 38°S., long 174°W.) with sharp rim crest raised above surround-
ding terrain.  Resembles overlapped or coalesced crater forms.
Interior lower than adjacent terrain, smooth, and uninterrupted by
septa along length of depression. Interpretation: Fndogenic origin,
either volcanic or gas vented along fracture
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INTRODUCTION

The Phaethontis quadrangle of Mars is dominated by densely cratered uplands
and plateaus which form some of the oldest surfaces on the planet. Extensive
low-lying arcas within the cratered terrains, including the floors of large craters,
are covered to different degrees by plains-forming material. The youngest plains
units surround Tharsis Montes to the north. Various erosional processes, includ-
ing colian scour and possibly scarp retreat through volatile-release sapping and
mass wasting, have modified martian terrains in the northwestern part of the
quadrangle, producing several distinctive physiographic features: knob and mesa
terrains, plains with small knobs, and plateaus dissected by furrows, steep-walled
gorges, and pits.

The topographic map of Mars (U.S. Geological Survey, 1976) shows this re-
gion to be nearly level at the kilometer scale, standing as a plateau about 3 km
above the adopted datum. Mariner 9 UVS altimetry shows some craters (Hussey
and several unnamed craters) to have depthsof 1 to 3 km (Burt and others, 1976).
F'eatures of less relief include broad undulations in the cratered surtace, knobs,
mesas, steep-walled canyons, pits, and fault and erosional escarpments.

Martian geologic units were delineated on Mariner 9 A-frame pictures, applying
mapping methods and principles used for lunar geologic mapping (Wilhelms,
1972) to the interpretation of stratigraphic relations and geologic history. Higher
resolution B-frame pictures of scattered small areas provided information about
terrain characteristics and modification. As elsewhere on Mars (Milton, 1975;
Wilhelms, 1976), units are mapped on the basis of geometry, spatial relations,
and tonal and textural characteristics resulting from their emplacement as
geologic bodies. The geomorphology reflects the initial form, structure, and
lithology of the units, as well as their subsequent modification by erosional and
depositional processes. The relative age assigned to each unit (for example, the
knob and mesa material) may reflect a long period of emplacement and geomor-
phic development. The assignment of stratigraphic ages to units on the basis of
crater density or state of crater degradation cannot be done with any certainty
because of the variable extent and nature of erosional and depositional modifying
processes in this region.

SUMMARY OF GEOLOGY

The oldest units of the Phacthontis quadrangle are the highly cratered uplands
material in the south and the cratered-plateau material, of similar high crater
density, to the northwest. These materials may represent primitive Mars crust,
reworked and partially emplaced during late stages of planetary accretional bom-
bardment. The below-saturation density of large craters, lower than crater densi-
ties of lunar uplands, and the flat intercrater areas of these most densely cratered
martian terrains may be the result of early erosional obliteration (Soderblom and
others, 1974) or of depositional burial (Wilhelms, 1974). The nature of this
modifying event cannot be determined from the Mariner 9 pictures in this arca.

I'he modified older crust, which can be seen or inferred from degraded or par-
tially buried crater forms over most of the quadrangle, subsequently has been
extensively buried by plains-forming deposits.  Some topographically higher
parts of the crust (the subdued-plateau material) are not covered with plains-
forming deposits and are furrowed by small branching channels, 1-3 km wide,
which may be either volcanic or fluvial in origin. The subdued irregular topo-
eraphy and, in some areas, a level surface cut by parallel grooves (lat 31°S., long
152°W.) probably resulted from wind erosion.

The widespread plains-forming deposits derive from at least three major martian
geologic provinces: (1) the south polar region, (2) the Tharsis region, and possibly
(3) an arca to the northwest of the quadrangle. Moderately cratered plains-form-
ing material occurs in extensive low areas of highly cratered crust in the southern
part of the quadrangle: it overlaps and embays the highly cratered uplands and
subdued-plateau materials and covers floors of craters within these uplands. Rims
of large craters project through the plains deposits: rims of other craters are nearly
level with the plains, yet the flat crater floors lie at levels below the plains. The
plains-forming material is within the southern mantled terrain (Soderblom and
others, 1974) and may, at least in its upper part, be a blanket of colian debris
from the south polar region (Soderblom and others, 1974). The relative age of
the moderately cratered plains-forming material is uncertain. Most of its fea-
tures - moderate-size class ¢y craters—predate the upper part of the plains-forming
material, which may be a young, thin eolian mantle. The low densityof small
fresh craters may be real, or such craters may not be distinguishable on the lower
resolution pictures available tor this region.

Lightly cratered plains-forming material overlies widespread low areas of the
subdued-plateau material and the floors of large craters in the north-central and
northeastern parts of the quadrangle. 'aint crater outlines within the plains and
the gentle, hilly surface result from burial of the older cratered crust by this
deposit. These plains-forming materials may be volcanic deposits—ash flow or
lava —or colian debris. In addition, smooth plains-forming material of very low
crater density extends southwestward into the quadrangle from the elevated
Tharsis plains. Burial of subdued plateau material is so extensive in the northeast
corner of the quadrangle that only high islands of the plateau unit remain unbur-
ied. To the southwest the smooth plains-forming material apparently becomes
thinner, embaying and overlapping the subduced-plateau material and merging
gradationally with the lightly cratered plains-forming material. The smooth
plains-forming material is the youngest in the quadrangle and is probably still
being moved and deposited by winds. Wind directions of the 1971 dust storm,
determined from dark wind-formed streaks, suggest that the material of the
smooth plains-forming deposit, and perhaps of the lightly cratered plains, derives
from the east or northeast.

I'he northwestern part of the Phaethontis quadrangle comprises several plains,
plateau, and knob and mesa terrains that represent unique crustal units, erosional
modification of old crustal material, and burial ot low areas. The knob and mesa
material is localized within the crust, occurring as two isolated, closely clustered
groups of knobs and some mesas, unlike other described areas of knobs (McCauley
and others, 1972; Carr and others, 1973, 1976: Scott and Carr, 1978). Possibly
this knob and mesa material represents regionally fractured plutonic masses
exposed by crosion and rounded by wind.

Platcau-forming materials within this area exhibit various morphologies and are
thought to be old units superposed on or emplaced within older, densely cratered
crustal material.  The dissected platecau material, which may be composed of
indurated ash flows ot colian deposits, abuts the lower surrounding plains in many
places with an escarpment. Sapping, possibly by mass wasting and collapse ac-
companying release of entrapped volatiles to the atmosphere, has produced
crenation and lateral retreat of the escarpment and the formation of isolated pits
and steep-walled gorges within the plateau. The scarp has retreated to the east,
with the removal of material into the plains. Similarly, the light plateau material
rises above surrounding plains along steep escarpments (lat 43°S., long 177°W.),
some of which correspond to crater outlines. This plateau unit may be either
strata superposed on, or a localized plutonic mass within, old crust. Subsequent
crosion has removed plateau material brecciated by impacts.

The subdued-plateau material bears, in this area, quasi-parallel and branching
furrows, 1-3 km wide, and surface patterns suggestive of sinuous and branching
furrows. In some areas a more planar surface, which abuts lower plains with a
steep escarpment, is cut by parallel grooves (lat 34°S.. long 148°W.). Either the
escarpments, canyons, pits, and grooves of plateau terrains represent different
types of erosional ctehing, stripping, or collapse processes, or they exhibit the
various responses of different lithologies and structures to similar processes.
I'urrows may be primary features associated with the formation of the unit,
such as lava channels or collapsed tubes, or they may be the result of erosion.

Two units, the knobby and smooth plains material and the rolling plains mater-
ial, which arc adjacent to the plateau and knob and mesa materials, seem to be
related geologically to the neighboring higher terrains. The knobby and smooth
plains material, from the center of which rises a cluster of knob and mesa mater-
ial, has as its only relief at B-frame resolution (except for small craters) small
(<~ 1 km), bright, isolated hills (Iat 36°S., lTong 171°W.): the hills may be volcanic
domes or small plutonic masses exposed by erosional stripping of the overlying
crustal material. The cluster of knobs and mesas may be a large remnant of this
stripped unit. The rolling plains material, of greater area and extending into the
Eridania quadrangle, surrounds the light plateau material and abuts the dissected
plateau material.  Low sinuous ridges on these plains may be indicative of lava
sheets subsequently modified by cratering and wind activity.

VOLCANISM AND STRUCTURE

No features of certain voleanic origin have been identified in the Phacthontis
quadrangle.  Some lobate scarps seen in a few high-resolution frames of the
smooth plains-torming material in the northeastern part of the map area may be
the fronts of lava flows. Also, small branching furrows or channels on the sub-
dued-plateau material and on adjacent low-lying plains may be lava channels or
collapsed lava tubes. Two other small areas of volcanism may be the domelike
hills and small cones (lat 60°S., long 179°W.) in the plains in the southwestern
part of the quadrangle and the local hilly material (lat 32°S.. long 145°W.)
superposed on a crater within the northern subdued-plateau material.

I'he major tectonic feature in the quadrangle is Sirenum Fossac. a belt of
narrow grabens and fault escarpments extending almost 2,000 km west-southwest
across the cratered plains and plateaus trom Tharsis Montes. The cratered plains
and plateaus in the castern part of the quadrangle are also transected by north-
cast-trending grabens and lineaments (interpreted as eroded or mantled grabens).
All the grabens are components of the southern fan of fractures produced by
crustal upwarp in the Labyrinthus-Tharsis region possibly 1 b.y. ago (Carr, 1974).

GEOLOGIC HISTORY

Impact cratering dominated the early history of the Phaethontis quadrangle; the
crater-saturated surface of carly bombardment may have been removed by some
late- contemporancous obliterating process and repopulated with the presently
observed crater density by a decreasing flux of late-accretionary bombardment
(Soderblom and others, 1974).  Successive. or perhaps coceval, plains-forming
cevents have since filled low arcas of the heavily cratered surface. The plains were
probably formed by eolian and volcanic processes, although only the youngest
smooth plains in the northeast show possible volcanic-flow features. The origin
and time of formation of small furrows and channels that dissect some of the
plateau terrains are uncertain; these channels may represent one or more volcanic
or fluvial events. Tectonism, forming systems of extension fractures, has affected
all but the smooth plains.

Wind activity now predominates as the major geologic agent. Dark streaks
associated with small craters are common in the northeastern smooth plains,
and dark patches occur on part of the floors of large craters throughout the arca
(lat 48°S., long 164°W.) und on plains at the base of adjoining uplands (lat 58°-
61°S., long 167°-170°W.). At least some dark arcas are dune fields (high-resolu-
tion B-frame DAS 05850743) that have accumulated in the lee of uplands.
mountains, and crater walls, rims, and central peaks.
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