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NOTES ON BASE 0°
This map sheet is one of a series covering the entire _ Wi e
surface of Mars at a scale of 1:15,000,000. Sources for
the map base were 1:5,000,000-scale shaded relief
maps described by Batson and others (1979). Data
used in the map portrayal were obtained from Viking
Orbiter images.

ADOPTED FIGURE
The figure of Mars used for computing the map pro-
jections is an oblate spheroid (flattening of 1/192) with
an equatorial radius of 3,393.4 km and a polar radius
of 3,375.7 km.

materials that bury the cratered terrain. However, Viking images reveal that the pits are deep
(about 1 km) and were excavated through the Dorsa Argentea Formation into the underlying
rocks. Howard (1981) suggested that basal melting of ground ice could have formed the cavi, an
interpretation consistent with a geologic history in which volcanic activity associated with the
lower member of the Dorsa Argentea caused ground-ice melting; such melting could have aided
formation of the deeply pitted terrain generally south of lat 75° S. and the etched and knobby
terrain to the north. After emplacement of the upper member, minor pitting and degradation
continued, particularly in areas already pitted. Channels cutting Charitum Montes and the east
edge of Malea Planum deposited older channel material (unit Hch), probably also in Hesperian
time.

During the Amazonian Period, volcanism and tectonism decreased, and surficial eolian

~ deposits and debris aprons were formed. The polar layered deposits (unit Apl) are estimated to
be either 1 to 2 km thick (Dzurisin and Blasius, 1974) or 2 to 3 km thick (based on maps by Wu
and others, in press). They probably consist of interlayered eolian dust and ice (Sharp, 1973).
The margins of the deposits, particularly between long 140° and 270°, are relatively thin, and
crater rims of the underlying terrain are exposed. The south polar layered deposits are similar in
form to their counterparts in the north polar region. In addition, they show long, gently curving
scarps etched into the margins of Chasma Australe and other troughs (Cutts, 1973; Thomas,
1982). These scarps, along with the present global dust-storm patterns and the scarcity of
surrounding mantle deposits, suggest that the south polar layered deposits are presently being
eroded and transported to the north polar region (Scott and Tanaka, 1985). The etched scarps
are parallel to the 60° to 90° meridians and appear superposed on a possibly clockwise, spiral
pattern of subdued troughs, cutting the troughs at oblique angles. The clockwise spiral pattern
indicates the troughs were produced by glacial surge, not by polar winds, on the basis of
directional patterns predicted from guidance by the Coriolis effect for each of the processes
(Weijermars, 1986). Although the history of the south polar layered deposits is generally
uncertain, the fact that a few craters are superposed on them indicates that their surfaces, on
average, are older than surfaces of the north polar deposits. The extent of the residual polar ice
deposits (unit Api), mapped during the Martian southern summer of 1977, is slightly greater
than that observed by Mariner 9, perhaps because of retarded ice-cap retreat due to a global
dust storm (James and others, 1979). Unlike the north polar cap, the residual south polar ice
capis usually covered by CO, year round, but it may occasionally expose water ice during years
of high retreat (Jakosky and Barker, 1984).

Relatively recent eolian sedimentation has produced dunes and dune-capped material
(unit Ad). Dunes cover thick deposits on low plains and within craters outside the periphery of
the polar layered deposits; the thick deposits may themselves be remnants of the layered
deposits. Mass wasting and dust deposition are evidenced by mantle material (unit Am) that fills
some pits in Angusti and Sisyphi Cavi and by slide material (unit As) surrounding massifs in
southern Argyre Planitia. The slides may be aprons composed of eroded debris and ice that flow
by gelifluction and frost creep (Carr and Schaber, 1977) or ice creep (Squyres, 1978).

THE MARTIAN POLAR DICHOTOMY

The lowlands and highlands of the north and south polar regions of Mars contrast in
physiography, geology, and geophysics. The average elevation of the north polar plains is
generally at or below the Martian datum, whereas the south polar highlands surface is about 2 to
4 km above datum (Wu and others, in press). The highland-lowland transition zone is typified by
a scarp hundreds of meters to more than a kilometer high; elsewhere it is commonly composed
of isolated mesas and knoblike remnants of the highlands extending northward into the plains.
Surfaces south of the scarp (including those of the south polar region) are dominated by rugged,
heavily cratered terrain. To the north, the surface is relatively smooth except for local patches
of knobby remnants of heavily cratered terrain (for example, Scandia Colles). Ancient terrain in
the northern lowlands was mostly buried by lava flows or sediments (Scott and Carr, 1978;
McGill, 1985), some of which originated in the highlands (Scott and Tanaka, 1986). Geophysical
models for the isostatic state of Martian topography suggest that the northern plains low is
partly to entirely compensated (Phillips and Saunders, 1975) and underlain by a relatively thin
crust (Bills and Ferrari, 1978).

The origin of the northern plains topographic low is uncertain. Suggestions include (1)
crustal disruption caused by an increase in mantle volume due to a phase change (Mutch and
Saunders, 1976), (2) crustal collapse produced by mantle convection and upwelling due to core
segregation (Wise and others, 1979), and (3) massive excavation caused by a giant impact event
(Wilhelms and Squyres, 1984) or many large impacts (Frey and others, 1986). Each of these
explanations can account for the depth and roughly circular outline of the northern lowlands.
The rocks of the northern lowlands are relatively young and obscure possible underlying
structures. The highland-lowland transition zone apparently has eroded back hundreds of
kilometers, and no broad structural pattern in the highlands relative to the lowlands has been
demonstrated. Although gravity models from Viking spacecraft-tracking data may yield some
further insights into the highland-lowland boundary problem, those data are relatively poor
because spacecraft altitude was high and tracking geometry in the high latitudes was indirect.
Thus, the origin of the northern lowlands will remain undetermined until future missions to Mars
supply us with new data.

PROJECTIONS

The Mercator projection is used between the 57°
parallels; the Polar Stereographic projection is used
for the polar regions north and south of the 55° paral-
lels. Scales are 1:15,000,000 at the equator and
1:9,203,425 at the poles. The projections have a
common scale of 1:8,418,000 at lat +56°. Longitude
increases to the west in accordance with astronomi-
cal convention for Mars. Latitudes are areographic.

CONTROL
Planimetric control for the 1:5,000,000-scale maps
used to compile the bases for these sheets was
derived from photogrammetric triangulations by use
of Mariner 9 pictures (Davies, 1973). This control net
was upgraded through the use of Viking data (Davies
and others, 1978). At least 85 percent of the image
control points lie within 0.5 mm of the positions pub-
lished in 1978.
MAPPING TECHNIQUE

The mapping bases for this series were assembled
from 1:5,000,000-scale shaded relief maps reduced
and digitally transformed where necessary to fit the
projections. During shaded relief portrayal, features
on these bases were used to position details taken
from Viking Orbiter pictures. Features were drawn as
if illuminated uniformly from the west, through use of
airbrush techniques described by Inge (1972) and
photointerpretive methods described by Inge and Bridges
(1976). The shading is not generalized and accurately
represents the character of surface features.

Shaded relief analysis and portrayal were made by
Barbara J. Hall (south pole) and Jay L. Inge (north
pole).

NOMENCLATURE

All names on this sheet are approved by the Interna-

tional Astronomical Union (AU, 1974, 1977, 1980,

1983, and 1986). Named features and their positions

are taken from published maps of Mars that have

scales of 1:2,000,000, 1:5,000,000 and 1:25,000,000.

M 15M +90/0 G Abbreviation for Mars;

1:15,000,000 series; center of

maps, lat 90°N. or lat 90° S.,

long 0°; geologic map (G).
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Western volcanic assemblage

ALBA PATERA FORMATION
Lower member—Forms gently sloping plateau that emerges from Vastitas

channels, fractures, and small ridges. Interpretation: Materials formed
during period of high impact flux; probably a mixture of lava flows,
pyroclastic material, and impact breccia

of large, irregular pits as much as a kilometer deep at Angusti and Sisyphi

INTRODUCTION
These geologic maps of the north and south polar regions of Mars, extending to 55° north
and south latitudes, overlap by 2° the geologic maps of the western and eastern regions, which
extend to lat £57°. The maps were compiled from Viking medium-resolution photomosaics at

Cumulative densities of craters larger than 5 km in diameter indicate that the formation is
middle to late Hesperian in age, which agrees with counts by Dial (1984). The formation is
divided into four members on the basis of the generally mutually exclusive dominance of knobs,
grooves, ridges, and mottling, although at many places the members are gradational. The small,

alter their distribution pattern. The center of the cap is displaced nearly 200 km to the south of

and 1,200 km wide, and is offset about 300 km from the geographic pole along the prime
meridian. The surface of this plateau slopes downward into an 850-km-diameter impact basin
whose rim is partly outlined by Promethei Rupes (Wilhelms, 1973). Along the edge of the map
area lie rugged terrains of the Argyre and Hellas impact-basin rims. Many impact craters

dissected member (unit Had) of the Amphitrites Formation. This unit forms a broad shield and
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Borealis. Marked by degraded lobate flow fronts and small impact craters; - Dissected unit—Similar in occurrence and appearance to cratered unit, but scales of 1:2,000,000 and from higher resolution Viking images. The quality and resolution of the kilometer-size hills that characterize the k”Obe member (unit Huk) were interpreted as small exceeding 100 km in diameter occur in the highland terrain surrounding Planum Australe. The Science Conference, Houston, March 17-21, 1980: Lunar and Planetary Institute, p.
NORTH POLAR REGION SOUTH POLAR REGION displays grabens a few kilometers across and tens to hundreds of kilometers highly dissected by networks of small channels. Interpretation: Origin same Viking pictures are superior to those of Mariner 9 used to prepare the previous map (Scott and volcanoes or hnghly degraded remnants of hlgh]an§ material (Frey and others, 1?79; ~_°’C0tt, south polar region alsQ incluc.ies two areas qf steep-si’ded. depressions several hundred kilo- 429-431.
MAJOR GEOLOGI ,_Eu NO. CRATERS LARGER long; embayed by member 1 of Arcadia Formation. To south, unit covers as cratered unit; channels produced by rain-water runoff or ground-ice Carr, 1978) that includes these two regions. Because of the Viking orbital configuration, a vast 1979). Interknob surfaces are commonly grooved, r.ldged, mgttlgd, or mantled. This unit was meters across, Angusti and Sisyphi Cavi, which contain pits more than 1 km deep. Howard, A.D., 1978, Origin of the stepped topography of the Martian poles: Icarus, v.34,no.3,
EVENTS ¢ 7 THAN 2, 5, & 16 KM broad region containing most of Alba and Tantalus Fossae; north edge of sapping number of high-resolution images of the area within 10° of the north pole was obtained, whereas mapped as both mottled and mantled cratered plains material in the north polar area (Dial, $tratigraphy and structure = .t p. 581-599.
Northern plains Channel-system and Western P[at:au and & DIAM./ 1,000,000 KM2 Channel-system Fistaall anaTigh-plams sassmblage region extends into map area. Previously mapped as cratered and fractured Etched unit—Similar to cratered unit, but marked by flat-bottomed troughs and many areas in lower northern latitudes were covered only by low-resolution images. In contrast, 1984) and as hqmmocky mottled plalqs material and knobby plains material in the northern part One of the two oldest materials exposed in the south polar regionis the basp-nm unit (unit 1981, Etched plains and braided ridges of the south polar region of Mars: Features
assemblage eolian materials as‘gr?tnlac . :;ge;:!')?;“z anr:gteo'lulan 9 g plains material (Dial, 1984). Interpretation: Older, highly degraded lava knobs several kilometers in size or larger; occurs in patches in Noachis the south polar region is nearly completely covered by images at medium resolution but is not of the Mare Acidalium quadrangle (Witbeck and Underwood, 1984). The grooved member (unit Nhy) of the Hellas assemblage (Greeley and Guest, 1987), which forms the rim of the Hellas produced by basal melting of ground ice? [abs.], in Reports of Planetary Geology
9 9 e flows originating from Alba Patera and surrounding fractures Terra and Malea Planum. Interpretation: Cratered unit degraded by wind imaged at high resolution. Hvg) is characterized by a pattern of grooves that form polygons generally 5 to 20 km across; impact basin. This unit is rugged and heavily cratered, probably composed of impact ejectaand Program-1981: National Aeronautics and Space Administration Technical Memoran-
2 5 16 Plateau and high-plains assemblage erosion and removal of ground ice, perhaps induced by local volcanic Names of geologic units and a method for relative-age determinations based on crater the member is clearly exposed at the mouth of Chasma Boreale but may be covered by mantle faulted crustal material (Potter, 1976; De Hon, 1977; Peterson, 1977). On the southeast side of d i
POLAR gh-p g ! » i g : ial h ial " : p 5t . b ; o um 84211, p. 286-288.
DEPOSITS e O LERGENE Consists of ancient highland terrain and local tracts of younger deposits that stand heating densities were developed for the geologic map of the western equatorial region (Scott and material elsewhere. Dial (1984) assigned alower Amazonian age to this exposure. The origin of Hellas Planitia, the basin-rim unit extends as far as 1,800 km from t]'qe basin rim, but, on the west Howard, A.D., Cutts, J.A., and Blasius, K.R., 1982, Stratigraphic relationships within Martian
Emplacement of dunes and mantle — 20 orless relatively high. - Ridged unit—Forms rough, moderately to heavily cratered terrain containing Tanaka, 1986). These names, where applicable, and this dating method were also used on these the grooves ha's been a“f'bUted toice wgdgmg, ground-ice decay, thermal contraction of lava side, it extends for only 200 to 300 km (Peterson, 1977). Possibly this asymmetry is due to ejecta polor cap deposits: lears, .50, 16,2/3, p. 161-215.
POLAR DEPOSITS ) wide, long ridges and scarps; most occurrences form wide swath along south polar maps. New geographic nomenclature and several new geologic units were added. flows, dessication, tectonism, or compaction (Carrand Schaber, 1977; Scott, 1979; Helfenstein from some smaller impact craters on the east side of Hellas Planitia (Potter, 1976), extensive Jakosky, B.M., and Barker, E.S., 1984, Comparison of ground-based and Viking orbiter
Api Polar ice deposits—Residual polar cap of high-albedo material imaged in late edge of Malea Planum and Promethei Terra. Interpretation: Probably The Mariner 9-based map of the north polar region (Scott and Carr, 1978) indicates and Mougln1§-Mark, 1380; Pechmann, 1.980; MCG}“’. 1985). The ridged member (unit Hyr) resurfacing of the western rim area, or the obliquity of the Hellas impact that may have measurements of Martian water vapor: Variability of the seasonal cycle: Icarus, v. 57
spring and summer (L =92 to 154), 1977; occurs on high surfaces of Planum interbedded volcanic rocks and impact breccia; ridges formed by volcanism mottled, ridged, and cratered plains surrounding the polar deposits. Recent mapping at consists of ridges 1 to 2 km wide forming two distinct pattern types: (1) arcuate, locally preferentially distributed ejecta to the southeast. no. 3, p. 322-334. ' '
Development of polar deposits? — 30 As Boreum, in irregular patches north of lat 70° N. between longs 10° and 270°, or folding and normal faulting, perhaps along preexisting structures related 1:5,000,000 scale and crater counts above lat 65° N. by Dial (1984), based largely on Viking £oneelie patierns pos§1bly formed by e ofa deb'rls‘ and ice mantle (Carr and Schaber, In contrast, the = ther ea_rly _Noachlan material, the hilly unit (unit Nplh) of the plateau James, P.B., Briggs, Geoffrey, Barnes, Jeffrey, and Spruck, Andrea, 1979, Seasonal recession
i and on crater floors. Interpretation: Photometry and infrared thermal to Hellas impact basin and other ancient crustal structures images, have outlined the vast sand seas that surround the north polar ice cap, changed the age 19'{7) or by subsurface ice removal from plains material (Guest and others, 1977); anc.1 (2) sequence, is more uniformly distributed (Scott and Carr, 1978). It is rugged and locally faulted of Mars’ south polar cap as seen by Viking: Journal of Geophysical Research, v. 84, no.
FORMATION z mapping indicate water-ice and dust composition (Kieffer and others, 1976). Hilly unit—Hilly facies of cratered unit, but has higher relief due to pronounced of the plains of Vastitas Borealis from Noachian-Amazonian to Amazonian-Hesperian, po ygonal patterns tbat appear similar in size and shape to those of the grpoved member, the in ad_dmon to makmg up tbe HiR of the /j\rgyﬂ? impact basin, it forms isolated mountains of B6, p. 2889-2922.
= — 40 Covered by COo frost that extends continuously as far south as lat 65° N. crater rims, massifs, and fault scarps; forms rim of Argyre impact basin identified faulted terrain associated with Alba Patera, and reclassified as impact craters three ridgee loca!ly gr_ade LD GLOGEE, Pechmann (1980) proposed that the ridges are elthgr = possible volcanicor tectonic origin. The hilly unit is embayed by the cratered unit (unit Npl) of Kieffer, H.H., Chase, S.C., Jr., Martin, T.Z., Miner, E.D., and Palluconi, F.D., 1976, Martian
< /\/\ during winter. Some outlier deposits may be wind-streaked material (Charitum Montes) and other hilly terrain; underlies cratered unit. Interpre- structures previously identified as volcanoes. Dial subdivided the plains units largely on the reSUIt'Of hlgh'VISCOS_ﬁy lavas extruded through the grooves or thg 1_'emna_nts of resistant the plateau sequence. This unit forms most of the basal rocks throughout the map area. It was north pole summer temperatures: Dirty water ice: Science, v. 194, p. 1341-1344.
I——_ composed mainly of ice or frost tation: Mostly rim material of Argyre impact basin, probably uplifted crustal basis of albedo, mantling by debris, and presence of fractures, but only Mariner 9 frames were materials, emplaceq in former grooves, Wb“?h now protrude after stripping of interridge areas. produced du.rmg the ear 1}' period of heavy bombardment and is interpreted to consist of Masursky, Harold, Boyce, J.M., Dial, A.L., Jr., Schaber, G.G., and Strobell, M.E., 1977,
iy - Polar layered deposits—Form Planum Boreum and nearby mesas south of material and impact breccia; other occurrences may be volcanic, tectonic, available to him for much of the plains. Our mapping covered 10° more of latitude and used new Alternatnvelg{, the ridges may be s.ubglaaal volcanu.: deposits (mot_;erg ridges). The mottled 1r3terbedded impact breccia and lava flows. In some areas, the cratered unit was extensively Classification and time of formation of Martian channels based on Viking data: Journal
60 Chasma Boreale; smooth, uncratered; moderate albedo; Planum Boreum or impactrelated mountains _ Viking-based 1:2,000,000-scale photomosaics (resolution ranges from 150 to 400 m/pixel) that member (unit Hym) consists Of'brlght sp}otches of impact-crater ejecta superposed on b?th d15§€Ct<3_d by subparallel sets of small narrow channels; these areas are mapped as the dissected of Geophysical Research, v. 82, no. 28, p. 4016-4038.
o | cut by troughs in swirl pattern; troughs expose alternating light and dark RIDGED PLAINS MATERIAL—Forms broad, planar, moderately cratered fully cover thgse plains, as well as high-resolution images of the pola}r ice cap. We subdivided the Sm‘:(’t_hl‘:“d patitemed d;rk plax:]s martfer'aL ThI: TO ?‘iras: m :llbego rr;ay be C?“?id by eol:ag unit t()umthpld). Tf};e cha.nnels res&mb]e tli(\ose proiuced by terrestrial streams and have bgep McCauley, J.F., 1973, Mariner 9 evidence for wind erosion in the equatorial and mid-latitude
Aps 5 layers tens of meters thick, some unconformable; total thickness estimated surfaces marked by long, linear to sinuous ridges resembling those on lunar nortbem pla1n§ materials, e.xcludmg Felatlvely thin eolian deposits, into six members of the gla. erial trapp’[e o(ns rc:iugbler cra edr s;‘ acei 9o7r3bs'1 (l? -ng%r:; _15:‘; sur '?ce rlx(\a erial exctav?t;a1 attr;) ute1 4;0 éun.o of rain :at}t:r( asurs hy a.nd ot dgr.s, 1977) or ground-watgr seepage (Pieri, regions of Mars: Journal of Geophysical Research, v. 78, no. 20, p. 4123-4137.
=10 at 4 to 6 km (Dzurisin and Blasius, 1975) or 1 to 2 km (Wu and others, in maria; ridges commonly several kilometers wide and tens of kilometers long. Vastitas Borealis and Arcadia Formations (Scott and Tanaka, 1986). . v lmt?atc crale:SS 50? 25 : Ic\)lm 321 Y T;SS’% o Fa“’: o is tl:;“dma e; up most o Z 1980, p. 148) duringa period when atmospheric conditions may have allowed liquid water at the McCauley, J.F., Breed, C.S., and Grolier, M.J., 1980, The Gilf Kebir and the western desert of
o —90 press). Composite age of deposits uncertain. Interpretation: Deposits of Covers most of Malea Planum and many intercrater regions, particularly in ' Our south'poljar map was based on Viking 1:2,000,000-§cale p}}otomosalcs rpadg up mostly areabe :veer'l al : tho t}; anl onlg_ (c; : c;rg']il" y, th (; m;f e rr};m er WT)S mapfp:ﬁ sun:falce. Thfe etched umt(l;m;]NFle) c?in;lsts olf. etc}?ed and knobt?y componer:nts qf the cratered Egypt—Insights into the origin of the north polar erg on Mars [abs.], in Reports of
— 100 mixed ice and dust. Light and dark layering caused by variation in dust-to-ice Terrae Sirenum and Cimmeria; ambays all adjacent units except for some of images ranging in resolution from about 130 to 200 ‘m/ pixel. Highest resolution images are ;nore ix er(m;xvs yg} g nos S‘O e plg%sbar;)“;asl gg 4 li‘gngms eb rorr} (:h e\r}metT eg’oo al'e unit. Its surfaces were probably forme y sublimation of groundice, perhaps instigated by local Planetary Geology Program-1980: National Aeronautics and Space Administration
& ratio; reflects long-term climate changes. Unconformities attributed to young smooth materials. Interpretation: Extensive flows of low-viscosity about 110 my/pixel. Someareas, particularly those within the arc between lat 55° and 60° S. and l-? P ?m atr)l lo erz, oo tlla’ rerial y m;‘m erls ob ¢ has : ;s L bxs veleaniie heating; and setiation of the matexial . . Technical Memorandum 82385, p. 312-313.
alternating periods of erosion and deposition that vary from place to place or lava erupted at high rates from local sources, including fissures and long 0 and 180°, are covered only by lower resolution images (200 to 400 m/pixel). Previous _ ormgtlon are overlain by layered and mantle material near the pole, ut where they can be . During mld.dlg to late Noachian time, sys'fems qf ]arge.hneaxj ridges formed on'the Fratgrgd McGill, G E., 1985, Age and origin of large Martian polygons, in Abstracts of Papers Submitted
. Amphitri dp Pat mapping at 1:5,000,000 scale south of lat 65° S. (Condit and Soderblom, 1978), based on identified beneath the mantle, they are shown by symbol in parentheses. Some low domes as unit. They are similar to lunar mare and Martian wrinkle ridges in shape and possibly in origin, : : N
s , to glacial surges mphitrites, and Peneus Paterae i (300 to 3,000 m/pixel),identified the ext 3 i s q laree as 50 kem in diamter that protrude throngh the:mantie material near st 75° N, Jong 155° but generally are larger and occur on old ore d surf Material tining th to the Sixteenth Lunar and Planetary Science Conference, Houston, March 11-15,
| s T B 2 — ) AMPHITRITES FORMATION ariner 9 images 0 3,000 m/pixel), identified the extent of the polar deposits, the rugge . " : UL genexally T I on Gider, moreragsea sinaces, Marerial GORLaINNG We 1985: Lunar and Planetary Institute, p. 534-535.
UNDIZ)I]anlil?el\t/I}g'rl;Ellglfrln_ acl:rg;rsr}iaf:lg:s:tea:dcl’rslﬁgg?:]?elgeggg:; ;?:?zlf::z;?il ! i et T Bl i el o e character of the highlands, and large areas of relatively smooth plains. Important modifications may be viscous lava flows or volcanoe.s‘ that were source vents for some of _the _surroundl_ng ridges is mapped as the ridged unit (unit Nplr) of the plateau sequence. It mostly lies within a Morris, E.C., and Howard, K.A., 1981, Geologic map of the Diacria quadrangle of Mars: U.S.
= ims of | t by. R - bl I:’k bb bp f Vastitas Boreali which are characterized by circular patterns of both wrinkle ridges and in the new south polar map include the following: (1) a finer subdivision of highland units but plains. materials; The general catiipéstinn of the Vaskitse Borealls Fatmiation ks Urswertain; el sovgen Munded Rikrmetors s thiai exdendioacons fhis map arealeean lapg 190° Geological Survey Miscellaneous Investigations Series Map 1-1286, scale 1:5,000,000
- gms o t.argi:) c1';a}11 ']elrs near ;1]1 1esem e; no slamelm er of . allstl as tr; ls. Girlie: Tima sy A hitrisies Pateraplnter retation: Material of golcanic without major changes in their relative-age assignments; (2) an extension of the area covered by possible origins include lava flows and alluvial and eolian sediments (Carr and Schaber, 1977; and 340° and includes the scarps and ridges that make up Chalcoporos Rupes, Pityusa Rupes, Mutch, T.A., and Saunders, R.S., 1976, The geologic development of Mal,'S' A revi éw, ’Spa;: o
Rz:rr::\?a:t): olf1 aric?eg:tnle; hfazégf;:tr;rigor:; ec::st?ny szgf)ie' nlaei!rrxts)'reh:al\c/)irlL - Z?\d assc;ciateg ring faults frc;m whli)ch ridge;i plains material was ridged plains material from a relatively small area to many areas surrounding the south pole; and McGil, 1985)' . . . . . . Dorsa Brevia, and Thyles Rupes. Most of these ridges are parallel with the swath. West of long Science Reviews, v. 1,9, no. 1p. 3.57. '
Aay ded b ” = peieEE Reains 4 exbroded (3) the inclusion of the Hesperian Dorsa Argentea and Amphitrites Formations, consisting of Early in the Amazonian Period, plains material of member ; (unit Aal) of the Arcadia 270°, they appear to be part of a concentric band around Hellas Planitia that includes scarps and Pechmann, J.C., 1980, The origin of polygonal troughs on the northern plains of Mars: Icarus
eroded by mass wasting Discected member—Ridged plains material deeply furrowed by sinuous four units. Formation flooded and embayed the northern periphery of the Alba Patera lava flows and troughs 2,000 to 3,000 km west of the center of the low plain (Peterson, 1977). The ridges may be v 42’ n'o ’2 p 1’85—210 ) ’
AN I - SOUTH POLAR REGION _ “hannels and aullies thga;t trei:xd downslope toward Hellas Planitia (centered The north and south polar regions are strikingly different in physiography, geology, relative members of the Vastitas Borealis Formation. Smooth plains material (unit Aps) was deposited part of a ring system or a result of rejuvenation of older basin structures; possibly they include Batetson J’.E. 19177 Geologic map of the Noachis quadrangle of Mars: U.S. Geological Survey
ALBA Channel-system and eolian materials g P : a nd surfac s. Most of the diff flect th b as well, principally north of crater Lyot. In the middle Amazonian, small patches of member 3 volcanic material erupted contemporaneously with the structural deformation. East of lon, m ’ G : .
VASTITAS BOREALIS Development of ridges, grooves, and at lat 45° S., long 290°); many superposed and embayed impact craters ge, a e processes. Most of the differences reflect the contrast between younger . . . P po ¥ 9 Miscellaneous Investigations Series Map 1-910, scale 1:5,000,000.
FORMATION FOZAJﬂ%N knol‘; i no,tgh ’p%rlarveps{aains MANTLE MATERIAL—Thin, smooth, sparsely cratered material in pits of Eanms plair:s B gn orth e,m Malea Planum; gradational with ridged plain S lowland plains of the northern hemisphere and older highland terrains of the southern. The (unit Aa) of the Arcadia Formation were emplacgd at l'f\t 55° N. between !ons 170° and 180°. 270°, the ridges deviate from their patterns concentric to Hellas and follow trends parallel to Phillips, R.J., and Saunders, R.S., 1975, The isostatic’state of lV’[arti;m topography: Journal of
400 . Angusti and Sisyphi Cavi. Interpretation: Cover of dust deposited by material; embays tim yiateral of Elels Ba’sin. Timsmoes rtbesn Malos northern plains consist of comparatively few rock types that are mostly of Hesperian and No'rth of Tgmpe Fossae, younger chatjmel materfal (unit Ach) was deposited on older flood- locaf] nor.theast-trending wrin}(le ridges. Orieptation of tl_]e'unit’s ridges may t_>e controlled by an Geophysical Research, v. 80, no. 20, p. 2893-2898.
L5 i seasonal dust storms and perhaps material eroded from pit walls by mass T — : Interoratation: Relatively soft ridoed plains material or mantle Amazonian age. After their emplacement, chiefly as lava flows and sediments, the plains- plain material and members of the Vasitas Borealis lformatnon. ) ancient lineament system defined by the Elysium-Amphitrites and the Tharsis Montes volcanic Pieri, D.C., 1980, Geomorphology of Martian valleys, in Advances in Planetary Geology: Na-
o CE. NA wasting modifie d b c}ix nnelin * o ged p forming units were extensively mantled and stripped (Carr and Schaber, 1977). These older The polar layered deposits (unit Apl) also overlie the Vastitas Borealis Formation. These loci, by deformation produced by an oblique impact at the Hellas basin, or both. ; tion;;l Aerc’mautics and Space Administration 'l,'echnical Memorandum 81979, p. 1.—160.
< Aggg\‘s_é A DUNES AND DUNE-CAPPED MATERIAL—Thick, circular, steep-edged depos- DORSA ARGE:ITEA FORSMATION F lar plai Aot god units now exist only as numerous small knobby hills and pedestal craters throughout the region. deposits have been described extensively by other workers, including Blasius and others (1982) During the later part of the Noachian Period, many intercrater and intracrater areas were Pollack, J.B., Colburn, D.S., Flasar, F.M., Kahn, Ralph, Carlston, C.E., and Pidek: D., 1979,
UNDIVIDED ~ 600 —100 FORMATION UNDIVIDED its covered by Complex linear dunes and dune chains; dune ridges s 9 i B _. orms poiar p.alns il l N Some scattered clusters of larger hills that form Scandia COlleS, for example, may be remnants and Howard and others (1982) They make up Planum Bf)reum andare exposed within troughs covered by a thin mantle of prObable volcanic and eolian origin, which embay ed but did not Properties and effects of dust particles suspended inthe Martian atmosphere: Journal of
ey . . & RIBEED MATERIAL concentric to edges of deposits. Unit commonly occurs o ety sidles ] Sisyphi Cavi and Promethei Rupes; embays older highland rocks andridged of an old highland surface that projected above the later lava flows of the plains. The plains north that form its swirl pattern. The deposits consist of a series of alternating light and dark layers, completely bury most craters larger than tens of kilometers in diameter. The mantle is mapped Geophysical Research, v. 84, no. B6, p. 2929-2945
e i Resurfacing of northern plains o 700 i MZLTAE%? ) AF“o"mmBENS — A WU IS S g g ol v s Plal.ns néalt)enal; underlies polar layered deposits; middle Hesperian age of about lat 65° N. are mostly covered by dune fields, dust mantles, and polar layered deposits each a few tens of meters thick, that are continuous for hundreds of kilometers. Thinner beds as the subdued cratered unit (unit Nply). At places in the unit are lava-flow scarps and small Potter. D.B.. 1976 Geologic’ m.ap ; ¢ tl;e H’ell'as s drang.;le of Mars: Ui, Geologleal Survey
; Hing i y Sy 7 e Sirenum and Cimmeria. Interpretation: Locations and complex shapes i cgunts : : ’ that form Planum Boreum and some outlying mesas. The extensive residual water-ice cap may b.e presant but o not resolvable in avallak?le ENOEES: T.he deposits probably con51st. ot ridges and channels. I’\’[isce]’laneo&s Investigations Series Map 1-941, scale 1:5,000,000.
Volcanism and pitting in south polar w p p P Upper member—Deposits generally broad and smooth, lightly pitted in places - - : : 9 p ’ 2T
; —900 |—150 d dofs T il dorived lar | d p : oL I ; ’ around the north pole covers most of the layered deposits. In contrast, the rock units of the water ice and dust (Kieffer and others, 1976), which probably is transported poleward by wind The smooth unit (unit Hpls) of the plateau sequence has two facies. One form is at Argyre i ; ; ; :
cavi areas T suggest dunes composed of ice and fine material derived from polar layere except at Dorsa Argentea, where deposits have sinuous, braided, kilometer- ] ) . . : . L. . . . . ; i g . e Sagan, Carl, Pieri, D.C., Fox, Paul, Arvidson, R.E., and Guinness, E.A., 1977, Particle motion
Ridged lava flows in Malea Planum 1000 Beoeiie: nndering deposits may: sonsid. ol pob lavered wmateral xcept ) inuous, > south polar region are continuations of many highland units of Noachian and Hesperian age that storms and is contained in COy-ice particles deposited on the poles during winter (Cutts, 1973)2. Planitia and within intercrater areas on plateau-sequence material, where it is fairly smooth and on Mars inferred from the Viking lander cameras: Journal of Geophysical Research, v.
deposite:'l in-avesss.of low vl Gekength s wide rldQ?S as long as 150‘km~ Edges locally distinct and lobate; emb.ays are exposed throughout the equatorial zone. These rocks are overlain south of about lat 70°S. Dust accumulation at present on the north polar layered terrain is estimated to be about 4x10 moderately cratered. Stratigraphic relations for these outcrops generally indicate a lower to 82, no. 28, p. 44304438 : ’
1200 [—200 [—25 VAN OLDER CHANNEL MATERIAL —Smooth. longitudinall ddencsftawithi surrounding c;@tergd terrain. Type area: l?orsa Argent_ea..lr?tgrpretatxon: by Planum Australe, a broad, smooth structure composed of layered deposits and a small cm/yr (Pollack and others, 1979). The alternation of layers may reflect changes in the ice-to- middle Hesperian age. The second form is superposed on ridged plains material in low areas, Scott D’H '19-}9 'Geologic p.rob]ems in the northern plains of Mars: Lunar and Planetary
: P i SN hod I S e Lava flows originating from unrecognized fissure vents in vicinity of crater residual ice cap. Relatively little dune and mantle material surrounds these deposits. The dust ratio, which are possibly a result of climatic oscillations caused by rotational and orbital beneath the ejecta of larger craters, and has steep, irregular, and locally knobby edges "Scienc 4 i
two long sinuous channels: one channel winds through Charitum Montes Schmidt, Sisyphi Montes, and other local sources; ridges may be unusual contrasting characters of the polar hithlands and lowlands robabl ifestations of perturbations having characteristic periods of 51,000 to 2,000,000 years (Cutts and others indicating extensive erosion. The favored preservation of the unit beneath crater ejecta Saeseeonigrense, 10th, Houston, Marels 19 25, [, Brocusding, p. 3750 4708,
and is overlain by ridged plains material in Argyre Planitia; other channel lava-flow features or eskers Sfferent g i i e 1; oy gd dsl : :’ i ar%_ﬁ o ad S;:mam- Estatons o 1979; Carr, 1982). Exoded outliers of layered s 3 d,pos’sibly ‘e urconformitiss i fhe bl dae to sboring. s proposed for the nedsstaliof crafers iy themorth polarplins Scott, D.H., and Carr, M.H., 1978, Geologic map of Mars: U.S. Geological Survey Miscellane-
Empl - Jai runs along border of Malea Planum and Promethei Terra. Interpretation: Lower member—Similar to upper member but more degraded; forms mostl ifferent crustal thicknesses of highland and lowland terrain (Bills and Ferrari, 1978) and, ’ ’ ’ e » : s : p v 9, as'prap pecs polar p ous Investigations Series Map 1-1083, scale 1:25,000,000.
mplacement of intercrater plains = — 300 75 . : . . 5 PP g ) Y therefore, of early global crustal evolution layered sequences (Cutts and others, 1976), indicate past, and possibly continuing, erosion of (McCauley, 1973). Although designated Hesperian in age and at least moderately cratered - - .
: Channels cut by flowing water or ground-ice sapping; deposits may include smooth pitted plains around cavi. Type area: plains surrounding Angusti ’ . ; A ; ; . - . A . ) ; 2 Scott, D.H., and Tanaka, K.L., 1985, Mars geologic mapping: A review and new concepts
; ) ms b - p p - 1ype ‘P g Angu Isolated an parts of the deposits by eolian and insolation processes. The paucity of impact craters on the these outcrops of the smooth unit are not well constrained stratigraphically, and some may be . . . :
< alluvial material, glacial till, or debris flows . . : S N volcanoes, mountains, and domes are scattered throughout the map areas, but as p grap v, Y [abs.], in Reports of Planetary Geology Program-1984: National Aeronautics and Space
g ol 5 and Sisyphi Cavi. Interpreta.txon. Eolian mar'ltle or lave? ﬂCfWS originating agroup they are not assigned a position in the stratigraphic column because the small size of the layered deposits suggests surface ages of no more than a few tens of million years (Carr, 1982), Amazonian in age. Possibly they represent remnants of mantle material similar to the thick, Admi;aistration Technical Memorandum 87563, p. 541-543
Tectonism south of Hellas basin = —400 100 Plateau and high-plains assemblage from local fractures and possible volcano at Sisyphi Cavi. Highly degraded {eatures precludes véliable e count tndividial basis. TH — : but the age of the deposits themselves is uncertain because they may be periodically reworked extensive blanket around the north pole. . i ik - .
" ) . ) . . b i # haps facilitated b 2l 6f ahdario T precludes reliable crater counts on an individual basis. The stratigraphic relation ; o - . p . . __ 1986, Geologic map of the western equatorial region of Mars: U.S. Geological Survey
Dikessnn dadsiciia i T Dominates map area; consists of rock units having moderate to_high relief. y cavl fonmation, perbaps lacilitated by remova ol UNeeriiis Sroune 16 between low domes (symbol d) and surrounding plains in the north polar region is uncertain. by rotational migration of the large chasmata and troughs (Howard, 1978; Cutts and others, Other resurfacing of intercrater areas and the southern rim of Hellas impact basin took Miscellaneous Investigations Series Map 1-1802-A, scale 1:15,000,000.
highlands o —— Inclgdes fugged_, heavily cratered materials, also volcanic and polar deposits HELLAS’ ASSEMBLAGE—Map units associated with impact émd_ fll! of Hellas Some mountains in the south polar region are younger and some older than surrounding units. 1979). Alternatively, th€.59 large spiral va!leys and the upcpnformltles in the valley walls may place during early Hesperian time, forming principally the ridged plains material (unit Hr). This Sharp, R.P., 1973, Mars: South polar pits and etche’d terrain: ’ Jou,rnal of Geephysical
- forming high plains. 3mpact basin (Greeley and Guest, 1987). Only one of these units is exposed Mountains having features interpreted to be volcanic, such as summit depressions and flow have resulte_d from glac!al surges partly dlreFted by Corlglls forc_:es (Weijermars, 1986). unit is characterized by wrinkle ridges generally a few kilometers wide and tens of kilometers ’Resea;rch V. ’78 no. 20, p. 4222-4230.
Intense bombardment — 600 — 150 As SLIDE MATERIAL—Lobate, high-albedo, striated, and uncratered slope deposits n 5‘_’“““ pglar maparea . ) patterns on their flanks and around their bases, are shown in red and are designated by the The T?Sldual polar ice deposits (unit Api) of late Martian spring and summer were mapped long. They have been interpreted as lava flows (Greeley and Spudis, 1981) erupted from buried Soderblom. L.A. Kreidler. T.J.. and Masursky, Harold, 1973a, Latitudinal distribution of a
o ; extending 5 to 10 km from massifs in southern Argyre Planitia. Interpreta- Basin-rim unit—Rugged to mountainous, heavily cratered and_ resurfaced symbol v. Others may be degraded volcanoes, tectonic mountains, and remnants of plateau- from medium-resolution photomosaics. The residual ice cap occurs mainly on the plateau fissures and large calderas. On Malea Planum, ridged plains material appears to have been ks mantlean the Mariansusace: Jouenalof G,eophys’ical Research, v. 78, no. 20, p.
_ A HELLAS tion: Aprons of ice and debris eroded from highland terrain; emplaced by mater'lal of Hgllas Basin rim east of Malga Planum. Interpretation: Impact sequence materials; these are shown in gray and are designated by the symbol m. surface of the polar layered deposits and in low areas (such as crater floors) north of about lat erupted from Amphitrites and Peneus Paterae. The ridged plains material within them 4117-4122 ’ ' '
200 ASSEMBLAGE gelifluction, creep, or glacial flow breccia and 1nter§edded volcanic material of ancient crust; impact 'struc- NORTH POLAR REGION 70° N. Although it is overlain by a winter cap of solid CO,, Viking thermal and reflectance data constitutes the patera member (unit Hap) of the Amphitrites Formation. The paterae are Soderblom. LA ’ Malin, M.C., Cutts, J.A., and Murray, B.C., 1973b, Mariner 9 observations of
» tures such as radial troughs not seen, probably degraded and buried by : . ; show that the residual north polar cap is composed of water ice and dust (Kieffer and others, interpreted to be circular volcanic centers characterized by concentric and radial wrinkle ridges ey ey i Temverial of -
_ p y g
. POLAR DEPOSITS ; ; Physiographic setting . . . the surface of Mars in the north polar region: Journal of Geophysical Research, v. 78, no.
| omh ; Polar ice d s F <duial high-albedo. § ¢ Marti h surficial deposits ) S ) ) 1976). Even the smaller ice patches are relatively stable on the short term because only small and, at Amphitrites and Peneus Paterae, by ring faults. North of these ring-faulted paterae the
Api olar lce: deposils—tari residia Hia e eatlfr_e of Martian souThath UNDIVIDED MATERIAL—Rough, massive deposits exposed in walls and floors The north polar region of Mars consists largely of broad, flat plains surrounding Planum amounts of water ice sublime during the summer; however, long-term climatic variations would idged plai terial is deeply di ted and fu d (Potter, 1976), and it i d as th o0, B 1 4510
summer (Lg =348), 1977; offset from axial-pole position about 200 km south ough, MAsSIVE GEROBILs EXD Boreum. a subcircular plateau 1,100 to 1,200 km in diameter centered near lat 87° N., long 0°. 9 z 3 ONG ridged plains material is deeply dissected and furrowed (Potter, 1976), and it is mapped as the Squyres, S.W., 1978, Martian fretted terrain: Flow of erosional debris: Icarus, v. 34, no. 3, p.
’ p s » , long

at long 45° surface striated. Interpretation: Water-ice cap, usually covered The height of i in: low- i imagi i i 600-613

) > . A . ) ght of the plateau is uncertain; low-resolution stereoimaging of Mariner 9 pictures 1 e o o e . . . . . . :

DESCRIPTION OF MAP UNITS member. Interpretation: Lava flows, possibly erupted from fissures and Tempe Eossae region to south (Scott and Tanaka, 1986). Su;?erposed on by COg because of colder temperature relative to north pole; striations due .Cta‘"’ tfo; ";S clf:se}lyls?aced, roundedNtI\ 1llst 2:33 tﬁfgeﬁzgsggfoszrg::: suggests about 4 to 6 km of relief (Dzurisin and Blasius, 1975), and similar work on Viking g:se la:clzlr:ec:f rizslgzr;itels?x?tgoe ,l?ewv:ﬁirf‘rowi: :; te;:z;g riear dusie:and matledeposits; (his ﬂmaykcor}s_? t o;pyroclads’;l‘;: r;gtenaé otr relatlveltsllj ero:ia?lg\la\lila ﬁow,s SImII?Lto.maéenal] on ths 1979, The evolution of dust deposits in the Martian north polar region: Icarus, v. 40, no.
The map units are arranged according to their occurrences and associations as small volcanoes, or alluvial or eolian deposits. Mottled appearance due flood-plain material and mottled and knobby members of Vastitas Borealis to relatively strong winds Into etched unit of plateau sequence. VoS rhi saArg images suggests about 1to 2km of relief (Wu and others, in press). The plateau s dissected by P Y P g p - anks of Tyrrhena and Hadriaca Paterae northeast of the Hellas impact basin (Greeley an: 2, p. 244-261.

outlined in the correlation chart. The origin and composition of many units are
obscure or controversial, but their identification is based on objective descriptions
of morphologic characteristics visible on Viking images. Many of the units and their
type areas occur in equatorial regions (Scott and Tanaka, 1986; Greeley and
Guest, 1987); unit symbols, names, and groupings already established there are

used here.
NORTH POLAR REGION
Northern plains assemblage
Materials deposited in widespread sheets on northern plains. Boundaries between
rock units commonly not well defined, in places indicated by dashed contact.
ARCADIA FORMATION—Smooth, sparsely cratered; lobate fronts visible in

either to relatively fresh, light-colored material exposed during impact-crater

excavation or to high-albedo eolian debris trapped within crater ejecta
Hvg Grooved member—Marked by grooves forming polygonal pattern; polygons
commonly 5 to 20 km across; small patch at lat 80° N., long 60° in mouth of

Chasma Boreale; eroded on south side. Interpretation: Degraded lava
flows or sediments; grooves may be lava-cooling, periglacial, tectonic,

dessication, or compaction phenomena

Ridged member—Scattered occurrences mostly in western longitudes; grada-

tional with knobby, mottled, and smooth members; in places embayed by
Arcadia Formation. Ridges about 1 to 2 km wide and several to tens of
kilometers long commonly form polygons 5 to 20 km across; ridge patterns
in some southern outcrops are arcuate or concentric, as at lat 56° N., long

Formation. Interpretation: Recent fluvial material

CRESCENTIC DUNE MATERIAL—Forms individual and linked crescentic
dunes; individual dunes as large as several kilometers across. Occurs along
most of edge of Planum Boreum. Interpretation: Active barchan dunes
made up of sand-size particles consisting of mineral grains or dust and ice
aggregates. Occurrence indicates areas of moderate sand accumulation or
erosion

LINEAR DUNE MATERIAL—Forms linear, ripplelike patterns of dunes in north
polar erg in Arion Planitia and near mouth of Chasma Boreum; wavelength
of ripples about 1 to 2 km. Interpretation: Forms relatively stable, mature
dune field; dune orientations controlled by oscillating wind directions.

Polar layered deposits—Smooth, sparsely cratered, moderate-albedo material
that forms Planum Australe; in places characterized by alternating light and
dark layers tens of meters thick; complete sequence as much as 3 km thick.
Cut by curvilinear to irregular scarps and troughs, which include Chasma
Australe; underlying terrain at base of troughs unscarred. Interpretation:
Ice and dust deposits; albedo layering related to ice content that, in turn,
depends on climate. Some scarps and troughs carved by prevailing wind
patterns; others possibly formed by glacial surge. Lack of etching in
underlying terrain indicates relative softness of layered material

PLATEAU SEQUENCE—Forms rough, heavily cratered to smooth, relatively flat
terrain throughout region. Subdivision of units based on relative age and
type and degree of surface modification

Formation. Interpretation: Plateau sequence and basement rocks; pitting
and degradation caused by removal of ground ice, mass wasting, and eolian
exhumation of poorly consolidated material

et

CONTACT—Dashed where approximately located or gradational; queried where
doubtful '

_4__4 FAULT OR GRABEN—Bar and ball on downthrown side of fault
—&—— RIDGE—Symbol on ridge crest

long, arcuate troughs that form a counterclockwise swirl pattern extending outward from the
pole. Depths of these troughs range from 200 to 800 m (Blasius and others, 1982). Outlying
remnants of the plateau form an annular belt of mesas partly encircling it between lat 75° to 80°
N. and long 100° to 270°. Near the mouth of Chasma Boreale, these mesas are several hundred
kilometers from the plateau. Lower latitude areas of the north polar plains are interrupted by
knob-shaped highland remnants that make up Scandia Colles and by scattered impact craters
as large as 140 km in diameter. A belt of linear dunes forms the broad, arcuate Olympia Planitia
adjacent to Planum Boreum between long 120° and 240°

Stratigraphy and structure
The oldest rocks in the map area are undivided material (unit HNu). Its most widespread
outcrops form the knobby hills of Scandia Colles, which are interpreted to be remnants of
ancient cratered terrain (Morris and Howard, 1981). Although their surfaces are too degraded

Extensive dune deposits surround the north pole. They are probably composed of sand-
size mineral grains and bonded aggregates (Sagan and others, 1977; Greeley and others, 1982).
Dune patterns (Breed and others, 1979) and volumetric considerations (Thomas, 1982) suggest
that these particles are eroded from the polar layered deposits: Both the layered deposits and
the dune sand may have been derived from fluvial deposits (McCauley and others, 1980) or
other erosional debris (Tsoar and others, 1979) from the middle and upper northern latitudes.
Patches of crescentic dune material (unit Adc) surround most of the pole between lat 75° and
80° N. Linear dune material (unit Adl), which forms a finely rippled topography seen on
high-resolution images, occurs mostly adjacent to polar layered deposits in Olympia Planitia
and near the mouth of Chasma Boreale. The linear dunes indicate a large sand supply deposited
in a topographic basin over a long period of time, whereas the crescentic dunes form where
sand supply is smaller and more transient (Breed and others, 1979).

Spudis, 1981).

Two distinctive sequences of smooth, pitted plains material having flow fronts and braided
ridges characterize the Dorsa Argentea Formation. The flow fronts were not apparent on
Mariner 9 images, and the material was interpreted as eolian dust and ice (Condit and
Soderblom, 1978). Flow fronts are recognizable south of Promethei Rupes, surrounding Sisyphi
Montes, and in Aonia Terra, northeast of crater Schmidt. The material in other areas is pitted
but otherwise featureless, and it may be better described as a massive blanket. The two
sequences are mapped as upper and lower units on the basis of stratigraphic position and
degree of degradation. Most of the lower member (unit Hdl) of the Dorsa Argentea Formation
occurs within and around Angusti and Sisyphi Cavi; it appears to have been erupted from local
fissures, now buried, and from an apparent volcano with a summit crater. The upper member
(unit Hdu) is more widespread to the east and south, filling low intercrater areas and part of the
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VASTITAS BOREALIS FORMATION—Subpolar plains deposits. Type areas
designated in western equatorial region (Scott and Tanaka, 1986)

Mottled member—Characterized by high-albedo crater deposits superposed
on low-albedo, smooth-plains deposits; occurs along more than half of edge
of map area; gradational with other members, particularly with knobby

lava flows or sediments
Channel-system and eolian materials

Depositional and erosional units within channels and plains, and dune deposits.

_ YOUNGER CHANNEL MATERIAL—Smooth, sparsely cratered material within
part of channel along edge of map area at long 58°; channel originated from

tudinal albedo streaks; occurs at edge of map area at long 60°, adjacent to
younger channel material; forms north tip of flood-plain deposits along west
edge of Acidalia Planitia; embayed by member 1 of Arcadia Formation.
Interpretation: Deposits from fluvial channels south of map area (Scott and
Tanaka, 1986)

km across; large subdued crater rims common; small wrinkle ridges in
places; flow fronts rare. Interpretation: Thin mantle of interbedded lava
flows and eolian deposits

Cratered unit—Most widespread highland rock unit; high density of craters
>10 km in diameter, rugged surface, moderate relief; sparse distribution of

IMPACT CRATER MATERIALS—Yellow if superposed, brown if partly buried.
May include rim crest (hachured), central peak, smooth floor (symbol s).
Symbol ¢ denotes crater-rim and ejecta materials. Materials of impact
craters less than about 100 km across not mapped. Ejecta from crater Lyot,
centered at lat 50° N., long 331°, shown by symbol el.

(2O
el—¢ ¢

Early in the Hesperian Period, lavas of the lower member (unit Hal) of the Alba Patera
Formation flowed northward beyond lat 60° N., where they were moderately fractured by the
late Hesperian, northeast-trending faults of Alba and Tantalus Fossae. Also during the late
Hesperian, the north tip of an extensive deposit of flood-plain material (unit Hchp) was
emplaced along the west edge of Acidalia Planitia (Scott and Tanaka, 1986).

Much of the north polar plains is covered by materials of the Vastitas Borealis Formation.

GEOLOGIC MAP OF THE POLAR REGIONS OF MARS

By

The south polar region of Mars consists largely of highland terrain rising several kilometers
above the Martian datum. Elevations were obtained from Mariner 9 radio occultation and
ultraviolet spectrometer data (Dzurisin and Blasius, 1975) and Viking photogrammetrically
derived topographic maps (Wu and others, in press). The south pole is capped by a plateau of
polar layered deposits, Planum Australe, whose relief is generally 2 to 3 km but more than 5 km
where it is covered by polar ice deposits. Planum Australe is oblong in plan, about 1,600 km long

sequence and other old materials (which are divided according to surface characteristics).
Much of the highland surface adjacent to or surrounded by the upper member of the Dorsa
Argentea Formation in the Sisyphi Cavi and Montes region is pitted or knobby (mapped as units
HNu and Nple). Originally, Cutts (1973) and Sharp (1973) proposed that wind erosion of ice-rich
material caused the pitting, because the adjacent polar layered deposits are etched by the wind.
Condit and Soderblom (1978) suggested that the pits were formed by eolian erosion of soft
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