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NOTES ON BASE o CORRELATION OF MAP UNITS
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). The major source of map data was the
T;ggg)"“ 9 elevian, expetpent (Masuohy et ot AGE DEVELOPMENT OF SURFACE CHARACTERISTICS EMPLACEMENT OF MATERIALS
ADOPTED FIGURE
The figure of Mars used for the computation of the map . i o . )
projection is an oblate spheroid (flattening of 1/192) with Veats PFIm?r"Y Deposmpnal Prlmarlly
an equatorial radius of 3393.4 km and a polar radius of depositional and erosional erosional
3375.7 km.
PROJECTION
The Mercator projection is used for this sheet. with a scale <1-109 ps ‘ - ps : P
0f 1:5.000.000 at the equator and 1:4.336.000 at 30° latitude. =
Longitudes are positive westward in accordance with usage
of the International Astronomical Union (IAU. 1970). Lati-
tudes are areographic (de Vaucouleurs and others. 1973). 1-2-109 - pr
CONTROL =
Planimetric control is provided by photogrammetric trian-
eulation using Mariner 9 pictures (Davies. 1973: Davies
and Arthur. 1973) and the radio-tracked position of the 2-3-109
spacecraft. The first meridian passes through the crater C
Airy-0 (lat. 5.19°S) within the crater Airy. No simple 25
statement is possible for the precision. but local consistency
1s 5-10 km. >3.109
MAPPING TECHNIQUE
A series of mosaics of rectified and scaled Mariner 9 pictures
was assembled at 1:5.000.000. In this context. rectification A double columnar legend is used rather than the usual single column because the erosional episodes responsible
includes tra'nsformauoy to the Mercator projection. for the characteristics of some units occurred at a much later period than the original emplacement of the material.
Ysk’kilfhdejnir;(:lriﬂf ‘:ﬁigfnpgmiiﬁoﬁih:u?ofsﬁ:ngegfﬁﬁiﬁf- Ages of crater materials are relative to surrounding units and hence are not shown in this column.
Mariner 9 pictures in addition to those of the base mosaic
were examined to improve the portraval (Levinthal and
others, 1973). The shading is not generalized and may be
interpreted with photographic reliability (Inge. 1972).
ggzggc}_-r[e)l;ev\gsz?nal}'sis and representation were made by DESCRIPTION OF MAP UNITS
CONTOURS ps SPARSELY CRATERED PLAINS MATERIAL-F i i in wi
Siee Mats Hal 16:858 and Keree fisies [vel the dutii “REI —Forms plains with very few small craters. MATERIAL OF LUNAE PLANUM—Forms smooth plain with scatiered craters, most less
for altitudes is defined (in part arbitrarily) by a surface almost featureless in wide-angle frames. Narrow-angle frames show rpulnple levels separated than 20 km in diameter. Ridges resembling lunar mare ridges seen in narrow-angle frames.
that combines gravity-field determinations (Jordan and by jagged low scarps. Interpreted as lava flows. probably composed of basalt. Scarps resemble CIliff edges at margin sharp, upper slopes steep. lower slopes less steep and talus covered.
Lorell. 1973) with radio-occultation determinations (Kliore presumed flow fronts of lunar mare basalts. but their greater angularity suggests minor but where free of talus show stratification in narrow-angle frames. Inrerpreted as thick
and others. 1973) of the 6.1-millibar surface of the Mars erosional modification mantling material. Upper level is well consolidated. perhaps basaltic lava flows: lower levels
atmosphere (Christensen. 1974). 20° MATERIAL OF CHRYSE PLANITIA—Forms plain in sparsely cratered low area. Chryse less consolidated. perhaps sedimentary. Erosional modification minor
e Planitia. Inerprereds allwvial . hin on western margin, thickening castvard CRATERED PLAINS MATERIAL -Forms smooth plins with few crsers. most s than
reneill and others. 1971) and measurements made by Mari- CHANNEL MATERIAL—Occupies elongate depressions with strFarr}llned internal landforms. 10 km in diameter. Unit forms cliff at margin. Interpreied as probably equivalent to material
ner 9 instrumentation. including the ultraviolet spectrometer Entire channel may be deeply entrenched or almost at level of neighboring surfaces. Inzer- of Lunae Planum. Partly preserved craters suggest that the unit may be thinner or more
(Hord and others. 1974). infrared interferometer spectrom- preted as the former site of running water. Erosional landforms dominate: depositional deeply eroded than Lunae Planum
cter (Conrath and others. 1973). and stereoscopic Mariner landforms occur CRATERED PLATEAU MATERIAL—Forms plain with craters to 20 km in diameter moder-
9 television pictures (Wu and others. 1973). TERRACE MATERIAL—Occurs as small patches at elevations intermediate between floor ately abundant, craters 20-40 km in diameter scarce. Larger craters have smooth exteriors.
Formal analysis of contour-line accuracy has not been made. of Kasei Vallis and surface of Lunae Planum. Edge of patches generally smoothly convex some have raised rim crests. others appear to be rimless depressions. Inrerprered as mantling
The estimated accuracy of each source of data indicates in profile rather than sharply cliffed. Inrerpreted as remnants of lower, possibly sedimentary. deposit. thinner than materials of Lunae Planum. with older impact craters partly exposed.
& probable: serorsof 12 e, levels of Lunae Planum material exposed and eroded by fluvial action ’ ’ Some collapse of mantling material into subjacent craters has occurred
—— thi<§1?§:{£§£h/:;[ejdl{fw A CHAOTIC MATERIAL-Occurs as irregular angular blocks and smiall hillsin depressed terrain. HILLY AND CRATERED MATERIAL —Characterized by abundant craters to 40 km in
Astronomical Union (TAU, 1970).except the following names Interpreted as material fractured and slumped. possibly as a result of ground-ice decay diameter with ;alsed rims and rough exteriors and small hlhlls and n@ges between craters.
which are provisional: Echus Chasma. Nanedi Valles and CRATERED SHIELD MATERIAL—Forms smooth convex dome with a summit crater. Interpreted as impact craters and crater ejecta with mantling material thin. absent near
Sacra Fossa . Interpreted as a shield volcano. Probably composed mostly of basaltic lava flows by analogy rim crests. Some rimless and low-rimmed craters may have been rejuvenated by collapse
MC-10: Abbreviation for Mars Chart 10 with terrestrial shield volcanoes: viscosity must be greater than that of flows of the sparsely of mantling material, but most craters have existed at surface since formation
L Abbreviation f‘gr hMarsl :;Sioqo.?o cratered plains material CRATER MATERIALS—Form circular or near-circular areas depressed relative to rim
gg?le;;itg;ogez]g;c n’lap_ag[‘u = DISSECT}?_D PLATEAU ‘MATERIALfForms very irregular surfage with relief elements Crater younger than surface—Rim raised above surrounding terrain. Broad outer rim of
several kilometres across. Occurs at contact of units at higher elevation (units pl and pc) rough-textured material with a gradational outer limit
REFERENCES . - and ribbed plain. Interprered as remnants of plateau material dissected by erosion along c . o . . . .
Batson. R. M.. 1973. Cartographic products from the Mariner 15° ‘g joints and locally displaced by slumping. May be correlative in part with chaotic material Partly buried crater—Rim raised above surrounding terrain, may be incomplete circle. Narrow
9 mission: Jour. Geophys. Research. v. 78. p. 4424-4435. wi i quadrangles 10 the east - = outer rim of rough-textured material with a relatively abrupt outer limit
e . sl ik waReeb] mcasormsne RIBBED PLAIN MATERIAL—Forms smooth plain with few small craters, which have narrow Exhumed crater Occurs in low area and has a generally steep outer slope but may have
Jour. Geophys. Research (in press). raised rims with a steep outer slope. Nurrow-angle frames show close-set ridges and furrows g¢jacent patehes of Slevaled (elraln
Conrath, B.. Curran. R.. Hanel. R.. Kunde. V.. Maguire. in various directions. /nierpreied as an eroded plain probably stripped to a resistant level. - Rimless crater—Rim smooth textured and not elevated above surrounding terrain
W.. Pearl, I.. Pirraglia. J.. Welker. J.. and Burke. T.. 1973. Final erosional process was wind scour that etched surface along joints. Extension along Interpreted as impact craters. Classification of types only approximates classification of other
Atmospheric and surface properties of Mars obtained by narrow angular canyons into higher terrain suggests aqueous erosion or sapping as an earlier workers by apparent age or degree of preservation. Partly buried craters formed before.
mfrarei S?e;stmsi‘:%; Z%é\iarmer % Jour. Gaophys. process or more commonly during. the deposition of the surrounding unit. Rimless craters were
Bt B g e T oiindas s LOWER PLATEAU MATERIAL—Forms plain. generally sloping. with fine irregularities on completely buried by the surrounding deposit but have reappeared after material filling
togram. Eng.. v. 39. no. 12. p. 1297-1302. surface. Moderately abundant craters of all sizes to 150 km diameter. most rimless. some the crater was removed by an undetermined process, Perhaps solution. ground-ice decay.
Da\';es. M. E. and Arthur. D. W. G.. 1973. Martian surface with scalloped outlines and ““chaotic™ floors. Albedo high. Interpreted as a surface lowered or eohan_ €rosion. E_Xhumed craters were completely buried buF have rf_fappeare_d by removal
coordinates: Jour. Geophys. Research, v. 78. p. 4335-4394. by erosion. Craters rejuvenated by collapse. resulting from melting of ground ice or from of material less resistant than the rim matenalAby flood erosion. eolian erosion, or in the
Downs. G.. Goldstein, R. M., Green. R. R.. and Morris. solution southeast lowland. the same process that led to rimless craters
G. A.. 1971, Mars radar observations: A preliminary
report: Science, v. 174. p. 1324.
Hord. C. W.. Simmons. K. E., and McLaughlin. L. K., 1974 Contact—Dashed where gradational at end of channel
Mariner 9 ultraviolet spectrometer experiment—Pres-
;u;eg—;l;g;de measurements on Mars: Icarus. v. 21 ———e—— Narrow Depression—/nzerpreted as product of erosion along fault or fracture trace
Inge. J. L.. 1972. Principles of lunar illustration: Aeronaut. .
Imceillﬁtizﬁilhgé t?oe::);rliﬁ;lf SE?OIFPCZ’%;HIGS%EH — L —— Lineament—Linear feature too small or too poorly observed for classification
Physical study of planets and satellites, in Proceedings
Mtl}:lBGeni ;;.ssembly 1971. Trans. Intl. Astron. Union. Y Scarp—Interpreted as fault. locally modified by erosion. Bar and ball on downthrown side
Vi . P- 126,
Jordan, J.pF.. and Lorell. I.. 1973. Mariner 9. an instrument
of dynamical science: Presented at AAS/AIAA Astrody- ——&——— Scarp and Flexure—Broad flexure. bounded on at least one side by a scarp. Similar to wrinkle
namics Conf.. Vail, Colo.. July 16-18. 1973. ridges of lunar maria. Inzerprered as monocline and fault. reflecting regional tectonic pattern
Kliore. A. J.. Fjeldbo. G.. Seidel. B. L.. Sykes. M. J.. Woice-
shyn. P. M., {973.S—band radio occultation measurements . i i . . o . . .
of the atmosphere and topography of Mars with Mariper |~~~ .~ . | .~ - = J > - /s = . = - < @ _ __ _____ _  _ __ __ - - - - s - < . _ ___ - - - = . = - [ =TT Sinuous Rille—Highly sinuous narrow depression. similar to lunar sinuous rilles. Origin un-
9—Extended mission coverage of polar and intermediate known. Continuity of Nanedi Vallesover a divide 2 or 3 km higher than either end makes
latitudes: Jogr. Céet)physi;{e;earéh. ¥ 7}3, }A 4313 L—‘iliSI.E any origin involving flow along rille implausible
Levinthal. E. C., Green. W. B.. Cutts, J. A.. Jahelka. E.
D..Johansen. R. A.. Sander. M. J., Seidman. J. B.. Young. g
A. T.. and Soderblom, L. A.. 1973. Mariner 9 image @ Crater Rim Crest—Hachures toward center of depression
processing and products: Icarus, v. 18. p. 75-101.
Masursky. H.. Batson. R.. Borgeson, W.. Carr. M.. McCauley,
J.. Milton. D., Wildey. R.. Wilhelms. D.. Murray. B..
Horowitz. N.. Leighton. R.. Sharp. R.. Thompson. W..
Briggs. G.. Chandeysson. P.. Shipley. E.. Sagan. C.. Pol-
lack. .. Lederberg. J.. Levinthal. E.. Hartmann, W.. g°
McCord. T.. Smith, B.. Davies. M., de Vaucouleurs. G.. V
and Leovy. C.. 1970, Television experiment for Mariner
Peﬁi{;ﬁg: gﬁrﬁz‘g‘;gf'ﬁ?—sﬁ;mm. L1.1971. Martian GENERAL INFORMATION material (unit ps) that surrounds Tharsis Tholus (and the volcanoes to the west) ina wiglc
craters and a scarp seen by radar: Science, v. 174, p. Mars presents two different terrains. a highly cratered surface that lies mostly in the southern area and locally appears to bury the scarp at the west edge of the ribbed plains material
1321. hemisphere and sparsely cratered plains that lie mostly in the northern hemisphere. The cause (unit pr). is charactenze(_i in narrow-angle frames by what appear to be .ﬂovy fronts sm_ular
de Vaucouleurs. Gerard. Davies. M. E.. Sturms. F. M.. 1973. of the dichotomy is a still unsolved fundamental problem of Martian geology. analogous to those in the lunar maria. Such scarps are not seen in Lunae Planum. which is characterized
The Mariner 9 areographic coordinate system: Jour. to the problem of continents and ocean basins in terrestrial geology. The present features by forms resembling the ridges of the lunar maria. In the face of the diversity of opinion
Geophys. Research. v. 78. p. 4393-4404. ‘ , of the plains in particular reflect a varied history in which superficially similar landforms as to the origin of mare ridges on the Moon. it is questionable whether their presence can
Wéeii SSuC;\ ;j;";a‘};‘l’jf;igg;P}:mé}Mﬂppl"g of Mars. US. may have had very different origins. The Lunac Palus quadrangle is occupied mainly by be taken as evidence that Lunae Planum consists of volcanic flows. The sharp cliff edges
W 5. Beliin. & J.-.Nalfaia. &, HE. Tasiitn — plains and their variety is perhaps more evident than elsewhere. This map demarcates units of the margin of Lunae Planum suggest thathat least 1t}rle ‘1PPe(11T11(1’5_t 15"6? 'Iz‘ilie C?“j‘_!;losle‘i
and Blasius, K. R.. 1973, Photogrammetric evaluation of inferred to have different geologic histories on the basis of their appearance in Mariner 9 of a resistant rock that may be basalt. At least t efparsef})lcratere p aéns alg - e
Mariner 9 photography: Jour. Geophys. Research, v. 78, wide- and narrow-angle television frames. are part of th‘e Tharsis Ridge volcanic province. Lunae Planum may be a further extension:
p. 4405-4410. MAPPING PRINCIPLES if it is. the Eghus-Sz}cra line is a Iatgr feature. o _ ' )
The processes that have shaped the surface of Mars, like those that have shaped the surface Evidence for sedimentary GRS 05 I EnmsaE L G S G (K o S
of the Earth. are either consFructive or destructive ’A urely constructive }r)ocess ields a Valles, tn puther‘of Ll}nae Plapum, shows 4 lower genfle slopg beneath o basal) it
deposit. avolﬁme of material of restricted lithologic c;)m gsitioz; that overlies 211:1)1 olderyde osit s e e T L e
in the area it occupies: A serles of vlessic 5 c%ws sucph I underligl g orPth of horizontally bedded strata is visible in a narrow-angle frame. The apparent rejuvenation
0° broad plains in the Lunae Palus uadrangle. would be suchpa de ogit A purel destructivz uf fsked. st ia, Sle seqfispian, pob off feepeanuangle mapgests dhay 0 el
| : lobal view i ('lbl I o : POSIL, £ PUIElY material that can be removed by the wind or by solution. perhaps fine-grained eolian sediments
80° 750 70° 65° 60° 55°¢ 50° 45° process in a global view is not possible because eroded mater131 must b‘:_ deposited somewhere. or volcanic ash. Distinguishable landforms associated with the channels are predominantly
South (yerior—Geolagisal Survey, Reston, Ya,— 1975 Nonetheless, within a limited area a process can be purely erosive, and its product is a surface. erosional, although low bars may occur on the channel floor. Presumably the debris ag
b ' - An example would be the convoluted surface of a canyon system such as the tributaries deposited in Chryse Planitia. but no diagnostic depositional features can be distinguished
repared on behalf of the Jet Propulsion Laboratory. California to Kasei Vallis. The science of stratigraphy deals with formations or constructive deposits in the Gepmient within the Lunae Palus quadranele. =
Institute of Technology under WO-8122 and unconformities or erosional surfaces. While the latter are no less important than the Eolianglllzindforms sreed deitoniv 4 _g Slef d : o theabbied
] § former, the three-dimensional forms naturally demana the bulk of attention. In another science . . . ¥ i RATIOW-aNEle framcs 200 promuientonly 41 tie rihbe
SCALE 1:5,000,000 AT 0° LATITUDE - — . ey Zo ; . plains material. where wind scour has etched joints to produce a ribbed bedrock surface.
MERCATOR PROJECTION tgggﬁlgggo;t?gélto;;gmar} Gomcern is with surfaces, makt of which are of erosional mather Pedesta! craters formed where crater ejecta was more resistant to erosion than adjacent terrain.
100 50 0 KILOMETRES 100 200 300 400 500 600 700 800 900 1000 On. Barih, stvatisranhic and ssomnroholosie sodies can bs canted ou 1o & lares sxtsa and th;u he1g1}t suggests that the land surface has been lowered at most a fevff tens of m.elres
20" ST T 7 : : : ‘ : ‘ : : independently Sugfaci rocess%s are l-spo active and efficient that only rarely have surfaces by eolian erpsuem., We l-deveinped, yardangs wers ol photgraptierl, but catigiss lindionns
207 \T\T\V\ \\ \\ \\ \\ |I ll // olde}‘) than Cenozoic resispted burial or erosion. so that while stratigra hyis a hjystorical science appear fo have been streanlined by the wind. Dark and light streaks extending from craters
. T i 7 o gLl - & P y1sa, - ¢ ' indicate contemporary wind transport of material in greatly different directions in different
10° STt i i 7 7 7 geomorphology is much less so. On a planet with very little surface activity. such as the parts of the quadrangie.
o0 LIUUITVITI 1 [ 1 I i | / / =S 7 Moon. and perhaps in some regions of Mars. erosional processes dwindle in importance so o i ; ; ;
180° 120° 60° 0° 300° 180° that surfaces are the expression of depositional processes. and geomorphology and stratigraphy Aqueotis erosion 18 indicated . Kasei Vallis, the unnamed channel fo the north, and the
68" - ] : = ' oo coalesce. Over most of Mars. certainly in the Lunae Palus quadrangle. surface processes have smaller channels at the sast edge of Lunge Flanum, Features seen. i narrow-angle frames,
been so intermittent or feeble that surfaces of many ages. reaching far back in planetary including steamlined bills, leagimdinal groaves, and mnet channel Sdlasdots, dndicate that
A-camera pictures High-resolution B-camera pictures history, remain exposed. Martian history is thus written as much in exposed surfaces as in i(glsm Vz}lél; wa% the site of ca}tasgoP}uc floods of great depth and high \fe}oclty (Baker agd
- s Index No. DAS No. Index No  DAS No Index No. DAS No  Index No.  DAS No formations and unconformities. and stratigraphy and geomorphology are inextricably entangled. dton, h4)‘ he .clszumcis Iflt x;a Falys qu(ziid.rangg:hto fthet cast hoad utl alstic (tierrgmh
- N 1 07265813 24 07471343 7 13313450 15 06068368 The primary interpretation of orbital imagery must be geomorphic. The areas delineated ?(n I.n%y uiavzlc;rne melt walel lrom ground ice. T assoaate Wil
2 07255463 25 07471273 2 07255778 12866063 during mapping ideally have stratigraphic significance also. but the degree of significance asel Vallis, although it mily have ance ovoupied the axex bf the rblied plans 4nd bees
2 Q7255333 e OLZQ?Q“’ 4 07255428 07327576 is variable and uncertain. Each surface developed its characteristic appearance at some specific removed by erosion. The small areas of dissected plateaq matenz'il at the east edge have been
o ﬁ 07255673 27 07471133 4 07255358 6 10133484 fiine i MaGan history. Desosnanal smin derlain b i laced massively slumped and may be the last remnants of chaotic material.
- 07255282 s orarioee - e i e P o PR R T S S R Ty LSS TS S Blpte The extent to which aqueous erosion occurred elsewhere than in the major channels is
5 07327143 29 08874779 6 07327178 18 07399348 atsome earlier time. It is often difficult to distinguish the depositional and erosional components . The labyri h_uil s - : ] ANELS 1
. o - g;ijfggi A J greetre in the origin of surfaces. A knowledge of the third dimension would help. but is rarely available. um]:lertyau;). o dygn; s canyox:is trttoony-t9 Kaawoi Vallls west of fhe pueal bend appear
. O;;fgz; 55 5 i e 3 i o Aoiveroh Thus the assumed stratified nature of the most widespread unit. material of Lunae Planum. ta a\e‘ cRIL croded by water. and the same is probably true of the ‘small canyon systems
0 07327353 33 07543093 0 07327738 22 07471098 is confirmed only by a glimpse of a canyon wall at the edge of a single narrow-angle {rame. near Echus Chasma. Art651a1.1 Sapping may have be?“ a major factor n the growth of these
i1 07327283 34 07543023 11 13313730 23 07471168 For primarily depositional units. the time of development of surface characteristics is canyons and may have been mgmﬁ_cant in the formation of the more straight-walled canyons.
1 ot EZ 8Z§Zlg§§ s Bty o g;:;;;gg equivalent or nearly equivalent to the time of emplacement of materials. but for primarily in particular those of the Sacra Fossa complex. )
5 GE o Behaaoan o 06067878 98 7T TEEs erosional units it can be much later. This difference is crudely illustrated in the double entry The processes that produced the rimless craters. the lower plateau in the southeast corner
- I 15 07399733 38 08946669 14 08945724 27 07543548 of units in the columnar legend. Quantification of the time coordinate is an important problem of the quadrangle. and the closed secnorz of Hebes Chasma. which barely extends across
—30° = - 30° i6 07399383 39 07615473 12866203 28 07543198 in Martian geology. A method based on the statistics of crater populations (Soderblom and the equator 1qto the quadrangle near T7°W. are _problem_at}q Dega)' of ground ice with
. K 013995] 3 40 0761 5953 ;gé;g%; ;(97 g;ggéég others. 1974) suggests the time ranges indicated. This method vields the age of surface develop— subsequenteolian removal of finely particulate d§brls is a possibility. as is solution and co]lgpse.
i 8-359222 i; 8;2?25&3 12011339 31 07542988 ment rather than of emplacement. but geologic relations of units allow integration into a _ Fracture patterns are not strongly developed in the Lunae Palus quadrangle. The dominant
il 20 07389173 43 07543448 10277404 32 06283548 unified geologic history. © lineaments. exPressed particularly in Lunae Planum. trend north—_soutl_‘l with a curvature to
=0 21 07399103 44 07614913 10133554 33 07614878 the northwest in the north and the southwest in the south. These directions would be normal
CONTOURS 22 08802819 45 07614843 g4 07614948 SUMMARY OF GEOLOGY to the compressional stress from a center of expansion in the Tharsis Ridge (Carr. 1974).
Contour interval 1 kilometre. 23 07471693 The most primitive terrain on Mars. dating back probably to the late stage of planetary Many. but not all. of the lineaments resemble lunar wrinkle ridges. which suggests that
el ) INDEX TO MARINER 9 PICTURES accretion. is characterized by closely spaced large impact craters and multiring basins. No compressional forces were indeed responsible. Fractures in the direction of tensile stresses
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Albedo features from International Plane- QUADRANGLE LOCATION

tary Patrol photographs, Lowell Observa- > )
tory. Flagstaff. Ariz Number preceded by | refers to published geologic map

such basin occurs in the Lunae Palus quadrangle. unless Chryse Planitia occupies a highly
degraded basin with the hilly and cratered material (unit hc) marking part of its rim. The
largest craters. 190 and 150 km in diameter (indicated by rim crest symbols in unit p11 near
the southeast corner). are irregular. partly rimless depressions whose present form may be
a result of filling by younger deposits and their later incomplete removal. Whether material
as old as the time of formation of these craters is exposed is uncertain. Two other large
craters, Fessenkov and Sharonov. eachabout 90km in diameter. are isolated in the northwestern
and northeastern parts of the quadrangle. respectively. Fessenkov appears to emerge from
deposits of younger cratered plains material (unit pc) lapping onto its flanks. Sharonov appears
to be an exhumed crater. with part of its eastern rim still buried. These craters may have
GEOLO GIC MAP OF THE L U NAE PAL U S Q U AD RAN GLE OF MARS formed during the early period when most craters of their size formed. indicating that the
mantle of later deposits in their vicinity is thin or absent. If so. other smaller craters must
have been destroyed by the erosion that exposed Sharonov. Alternatively. these two craters
By may be random impact craters of younger age. If this is the case. older cratered terrain is
buried to an unknown depth in the entire quadrangle. except where exposed in the southeast.
> : The approximately level Lunae Planum. which occupies most of the center of the quadrangle.
Danlel J' Mllton clearly fExl'Jms a surface distinct from the sloping surface in the western third of the quadrangle.
1975 The relation between these surfaces is an important geologic problem but is obscured by
erosion near their junction in the lowland that extends from Echus Chasma to the head
of Kasei Vallis. This lowland may reflect a relatively late disruption of a continuous surface.
so that the materials of the western plateau correlate with the materials of Lunae Planum.
Alternatively, Lunae Planum and the cratered plains to the west may have been structurally
discontinuous from an early period. and the relative age of the principal plains-forming units
is indeterminate.
Some of the material burying old cratered terrain is almost certainly volcanic. Tharsis Tholus.
which barely extends across the west boundary of the quadrangle. is the only clearly volcanic
form. one of the great volcanic constructs on the Tharsis Ridge. The sparsely cratered plains

arc less obvious in the Lunae Palus quadrangle than in other sectors around the Tharsis
Ridge but do occur as the northeast-southwest lineaments in the northwest quarter of the
quadrangle. Fractures of this set may be responsible for the course of Kasei Vallis. although
erosion has destroyed any direct evidence for this.

GEOLOGIC HISTORY

The early history of the Lunae Palus quadrangle was dominated by impact cratering during
a period of high cratering flux throughout the inner solar system. As this flux waned. plains
formed that concealed most of the earlier craters. This process probably involved eolian and
aqueous transport of sediments and perhaps volcanic ash: lava flows became the dominant
component only later. Ground ice appears to have been incorporated in these deposits. either
at the time of deposition or by subsequent cold trapping of volatiles. A period of disturbance
associated with Tharsis uplift brought broad deformation of the surface with local faulting
and minor folding. and effusion of lava. Melting of ground ice led to floods that eroded
and redeposited older materials, probably late in this period. Thawing and flooding presumably
reflect a short-lived warming of the climate which could have been brought about by either
solar or Martian events. Volcanism ended earlier in the Lunae Palus quadrangle than in
the Tharsis region to the west. At the present time, wind is the major geologic agent active
at the surface.

The mosaic used to control the positioning of features on this map was made with the Mariner 9 A-camera
pictures outlined above, identified by vertical numbers. Also shown (by solid black rectangles) are the high-
resolution B-camera pictures, identified by italic numbers
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