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Ll(?:\en:]l “tl:fe '::Srcins:rfjf\:eif”k[;;;pirz‘:}:ﬁn;]asca?le]:c(t)? INTRODUCTION In the northern part of the quadrangle, cratered plains grade imperceptibly into

1:25.000,000 and 1:5.,000,000 (Batson. 1973). The major
source of map data was the Mariner 9 television experiment
(Masursky and others, 1970).
ADOPTED FIGURE

The figure of Mars used for the computation of the map
projection is an oblate spheroid (flattening of 1/192) with
an equatorial radius of 3393.4 km and a polar radius of
3375.7 km.

PROJECTION
The Mercator projection is used for this sheet, with a scale
of 1:5,000,000 at the equator and 1:4,336,000 at lat 30°.
Longitudes increase to the west in accordance with usage of
the International Astronomical Union (IAU, 1971). Lati-
tudes are areographic (de Vaucouleurs and others, 1973).

CONTROL

Planimetric control is provided by photogrammetric tri-
angulation using Mariner 9 pictures (Davies, 1973: Davies
and Arthur, 1973) and the radio-tracked position of the
spacecraft. The first meridian passes through the crater
Airy-O (lat 5.19” S) within the crater Airy. No simple state-
ment is possible for the precision, but local consistency is
5-15 km.

MAPPING TECHNIQUE

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

Shaded relief was copied from the mosaics and portrayed
with uniform illumination with the sun to the west. Many
Mariner 9 pictures besides those in the base mosaic were
examined to improve the portrayal (Levinthal and others,
1973). The shading is not generalized and may be interpreted
with photographic reliability (Inge, 1972).

Shaded relief analysis and representation were made by
Patricia M. Bridges.

CONTOURS
Since Mars has no seas and hence no sea level, the datum (the
0 km contour line) for altitudes is defined by a gravity field
described by spherical harmonics of fourth order and fourth
degree (Jordan and Lorell, 1973) combined with a 6.1 millibar
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DESCRIPTION AND INTERPRETATION OF MAP UNITS

CRATER MATERIALS

Only craters larger than 30 km in rim crest diameter are mapped. Four crater classes of different
relative ages are distinguished on the basis of morphologic characteristics. Most craters have rims and
are nearly circular. Interpretation: Materials of most craters formed by impact. Degradation of
craters with increasing age is due to mass wasting, land collapse due to liquefaction and sublimation
of ground ice. channeling due to mudflows, wind erosion, and crater infilling with lava flows and
eolian deposits.
CENTRAL PEAK MATERIAL Occurs in fresh to moderately degraded craters as single hill, or small

cluster of hills rising above crater floors near centers of craters. /nterpretation: Rocks uplifted and

The Syrtis Major quadrangle is located in the equatorial belt of Mars across
the boundary between the cratered plateau region to the south and west and the
northern lowland plains. The cratered plateau is part of the northern extension
of cratered highlands, which generally stand at altitudes greater than 4 km. The
southeastern part of the quadrangle is dominated by eastward-sloping plains on
the floors of Syrtis Major and Isidis Planitia. Total relief in the quadrangle is
greater than 6 km over a latitudinal distance of 2,000 km, corresponding to a
regional slope of 0.6 degree in an east-northeast direction.

Telescopic observation has shown that the bright areas around Syrtis Major
Planitia arc orange-brown, whereas the plains forming the floor of Syrtis Major
Planitia are greenish-blue (Glasstone, 1968, p. 112). Much of the Martian surface
shows little contrast in albedo, but the Syrtis Major quadrangle includes regions
where contrasts between dark and bright arcas are striking.  Albedo and color
variations in the arca of the quadrangle, as observed through carth-based tele-
scopes, have been documented by Antoniadi (1930). Capen (1966), Thompson
(1973), Baum (1974). and others. Albedo markings light and dark surface
streaks and splotches—are common in the second halt of the northern Martian
winter, after dust storms that commonly occur shortly after perihelion.

PREVIOUS WORK

Cratered terrain containing some of the oldest landforms on Mars was first
detected in the Syrtis Major area on Mariner 7 tar-encounter pictures (Murray
and others, 1971, p. 315). Two geologic maps that include the Syrtis Major
arca precede the present map: the 1:15,000,000-scale preliminary geologic map
by Wilhelms (in McCauley and others, 1972) and a second map at a scale of
1:25,000,000 (Carr and others, 1973) are quite similar. The five stratigraphic
units previously recognized on the latter map provide the framework for this
map, although names of some units have been changed.

MAPPING METHODS

More detailed geologic mapping at the present scale has allowed division of
earlier geologic units into subunits and recognition of additional units.  All
observations and interpretations needed for the compilation of this map were
made from Mariner 9 A-frames, unless otherwise stated. B-frames were used to
help interpret the origin of the units and to prepare crater counts from which
the mean crater density of each regional stratigraphic unit was determined. The
resolution of A-frames ranges from 4 to 7 km per mm; that of B-frames is
about 10 rimes higher.

furrowed plains, which in turn grade northeastward into knobby material, or are
separated from it by well-defined cliffs. Most of the large craters on the furrowed
plains are rimless, with slightly concave floors, as if mantled with a thin veneer of
plains material. These probably are buried craters being exhumed from the
subjacent hilly and cratered material on which they are superposed. The furrowed
and the cratered plains units are nearly isochronous, as shown by their similar
densities of superposed craters (fig. 3). The furrows are deeply incised and
V-shaped with angular bends, unlike the channels elsewhere in the quadrangle.
They appear to have strong structural control (Sharp and Malin, 1975). Furrowing
appears to be more advanced on crater floors than between craters, suggesting
that it is depth dependent and controlled by physical characteristics unique to
crater floor material and crater fill.
RIDGED PLAINS MATERIAL

The ridges on the plains of Syrtis Major Planitia closely resemble wrinkle ridges
on the lunar maria.  They are asymmetric in cross-profile, sinuous, branching,
or ropy in plan view, like the fronts of multiple lava flows. or a succession of
giant squeeze-ups through fractures in the floor of a lava field.  The ridges
trend predominantly northwest across Syrtis Major Planitia and may be part
of a planetwide northwest-trending lineament system (see section entitled “Other
Structures™).

The morphological similarity of ridged plains on Mars with terrestrial lava flows
and lunar maria implics probable petrologic similarity as well.  The spectral
reflectivity of Syrtis Major Planitia coincides with that ot oxidized basalt (McCord
and Adams, 1969, p. 163): this carth-based observation also supports the
hypothesis that ridged plains material on Mars consists of lava tlows.  The
enormous regional extent of the ridged plains indicates that the flows erupted
through fissures, but central activity is not excluded, at least in the last stages
of fissure eruptions. The circular depression near the center of Syrtis Major
Planitia at lat 97 N.. 239" W.. has concentric fault blocks in its walls and a
layered floor (B-frame, DAS 9881344 and 1269),  which suggest collapse as
in a terrestrial caldera. Its location near the intersection of north- and north-
west-trending wrinkle ridges suggests structural control.  The very gentle slope
(0.6 degree) of Syrtis Major Planitia is low enough for lava to spread. even up-
slope, over thousands of square kilometres.  (For the probable origin of the
slope, refer to the section entitled “*Structure and Stratigraphy of Basins.™)

Many of the albedo markings so typical of the ridged plains in Syrtis Major
Planitia probably are produced by the deposition and subsequent selective
removal by ground winds of colian materials which are described below.

atmospheric pressure surface derived from radio-occultation 20° deformed at time of impact STRUCTURE AND STRATIGRAPHY OF BASINS -

data (Kliore and others, 1973; Christensen 1975). This e . . , A . . . . The topography and geologic sctting of the Syrtis Major quadrangle are PLAINS MATERIAL

datumis a triaxial ellipsoid with semi-major axes of A=3394.3 Ca FRESH CRATER MATERIAL, UNDIVIDED —Superimposed on adjacent terrain. Rim crests high. dominated by two large (1,100 km in diameter) plains with subcircular out- Plains material is characterized by a high apparent albedo and the lowest crater

km, B=3393.3 km, and a semi-minor axis of C=3376.3 km. Sf_lﬁf_P‘ u)n'tl.nuous. C”CUlf” or subc1rcular‘;nms 91 high relative ulbcdo.tcxturgllyand ‘_UPOgN}PhWHUY lines:  Syrtis Major Planitia and Isidis Planitia. These plains extend over the density of all regional geologic units in the quadrangle, at least down to the

The semi-major axis A intersects the Martian surface at long distinct, rising above adjacent land surface. Extends at least one crater diameter from rim crest; sites of presumed impact basins. The formation by impact of the Isidis basin 1-km crater diameter class (fig. 3). Its ubiquitous distribution in topographically

105", walls smooth to rough, structurally terraced; floors rough and depressed below outer land surface; was recognized by the Mariner 9 team (McCauley and others, 1972), Carr, low regions including Isidis Planitia and many crater floors supports the hypothesis

The contour lines (Wu, 1975) were compiled from Earth- centra_l peaks present & . . ) § o Masursky. and Saunders (1973) and Wilhelms (1973) on the basis of subcircular that it consists largely of windblown deposits.

based radar determinations (Downs and others, 1971: Materials of 65-km crater (lat 3° N.,long 302° W.) subdivided into four facies: outline, peripheral distribution of mountains, presence of concentric rings, and The yellow clouds reported by astronomers (Capen, 1974), and the great 1971

Pettengill and others, 1971) and measurements made by CIry RADIAL RIM MATERIAL-Forms outer facies of rim materials; distinctly branching ridges radial comparison with similar features on the Moon, such as the Imbrium and dust storm (Capen and Martin, 1971, 1972; Gierasch, 1974; and Martin, 1974)

Mariner 9 instrumentation, including the ultraviolet spectro- to crater rim crest, gradually decreasing in height outward. [Interpretation: Relatively fine impact Orientale basins. At Isidis, the mountains are scattered in a concentric pattern show that much material is moved by wind. Dust scttles on the Martian surface

:T:)it:trrm(xi(:g (2|:::”:>tthhell;d l?,?frl ;';:g;edun'd“‘;r:,i.':,'\.'l]‘f;,fl crater ejecta around part of the basin. Some are curvilinear and may be craters predating as storms wanc and may l.C}llinx?(arily‘ mantle l_urgt“ areas sugh as the sputhcuslcrn

Mariner 9 television pictures (Wu androthers, 1973). Crh4 HUMMO('KY RIM MATP,RIAL—I"ur111s inqcr facies of rim materia!: gradational decrease in hummock the Isidis _impuc(. whereas others (Wilhelms, 1973, p. 4'090) are fault blocks with part of Syrhx Major PI;]HHI;‘L I'he ridged plains in this region are hngh} instead
size outward from rim crest. Interpretation: Relatively coarse impact crater ejecta and transverse edges radial or concentric to the basin. By analogy with mountain and knobby of dark like other parts of Syrtis Major Planitia that possibly are too windswept

Formal @nalysis of contour-line acelracy has not been made: dunes emplaced by base surge materials at Imbrium and Orientale, and following Carr, Masursky. and Saunders for dust to accumulate.

Jnl:j?metsetslZu:’trc::!hu\r/:;t;:?(lw z:)c‘fc:xfzzac;(yn1f)1 each source of data CW4 WALL MATERIAL - Forms steep, rough, terraced slopes within crater rim crest. [nterpretation: (A1‘973~ p. 4034), the mountain_ material at Isidis is i”‘CYPTClLfd as blocks of up- Light and dark streaks are common in Syrtis Major Planitia and elsewhere in
Fractured, faulted, and shock-metamorphosed rocks and colluvium lifted crust older than the basin. Most of the knobby material along the south the quadrangle.  They have been synoptically mapped (Sagan and others, 1972,
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Names on this sheet are approved by the International Fallbask and colluviim of streaks (Greeley and others, 1974) shows that light streaks indicate deposition,

provides structural and stratigraphic evidence for the formation of the Isidis
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recognized at a and b, respectively. Total number of
lineaments measured. 123, in a concentric belt 600 km
wide south of and adjacent to Isidis Planitia (approximate
center of Isidis Planitia: lat 14° N., long 277" W.).
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radius of 1,800 km from the approximate center of Syrtis
Major Planitia (lat 10° N., long 290° W.).
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conterminous with Syrtis Major Planitia and that within the Antoniadi basin,
only; pf, furrowed plains material; pc, cratered plains material: k, knobby
material; hc, hilly and cratered material; M, wrinkled plains near Apollo 11
landing site; H, lunar highlands near crater Gauss. Buried craters or craters
mantled by younger materials are not included in the crater counts.
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FIGURE 4. Diagrammatic cross sections across Syrtis Major quadrangle showing sequence of ma-

development of Isidis basin; 6, flooding of three basins by lava flows, and emplacement of eolian
deposits in Isidis basin.

OF MARS

ejecta possibly mantled by thin windblown deposits

Contact—Approximately located

Crater rimcrest—Mapped where diameter is greater than 30 km. Serves as contact where interior
unit(s) are labeled. Delimits flat-floored, embayed and highly degraded craters

Greatly subdued or buried crater rim crest

Narrow deep curvilinear trough—Probably a graben or fissure widened by scarp retreat. Small
features located on ridged plains could be lava channels

might be an eroded fault scarp: Arcuate feature less than 180°, segment of crater rim crest
Summit depression on dome-—Probably a caldera

Alcove on mountain massifs south of Isidis Planitia—Possibly an avalanche scar, a cirque, or an
impact crater scar

Axis of elongate bodies of plains units—Shown only where concentric with Syrtis Major Planitia
and Antoniadi basin. Interpreted as major depositional trough

Parallel grooves northwest of, and radial to the crater Baldet—Possibly produced by large ejecta from
Baldet

units in the quadrangle (fig. 3) and presumably the oldest.

MOUNTAIN MATERIAL
Mountain material probably consists of Martian crust which was uplifted and
tilted at the time of the Isidis event. This material forms massive rectilinear
to curvilinear blocks of brecciated rock, probably as old as hilly and cratered
material. The kilometre-high steeply sloping walls have been eroded into deep,
opposing, cirquelike alcoves separated by sharp ridges.
KNOBBY MATERIAL
Knobby material includes a wide range of erosional remnants and occurs in

of plains material probably reflects the difficulty of recognizing craters smaller
than 1 km among closely spaced knobs. Some knobs may be coarse fallback
debris scattered on the mountains and nearby lowlands in the southern wall of

ejecta from younger and more distant impact basins. Isolated bodies of knobby
material are also on crater floors near lat 26” N., long 297°30" W., and lat 26"
N.. long 302°30" W., where they may be ejecta from Antoniadi and Baldet, or
may represent a more advanced stage of floor collapse similar to that in the
crater at lat 29730" N., long 290° W. However, the knobs northwest of Isidis
Planitia are part of an almost continuous belt that borders various cratered
materials north of the equator in the ecastern Martian hemisphere. The belt
follows a northeastern direction along a great circle interrupted only by Isidis
Planitia.

Near the northeastern limit of Syrtis Major Planitia knobby material occurs
downslope from a 200-km-long retreating escarpment on ridged plains material.
These knobs are interpreted as erosional remnants of ridged plains material.
Thus, the knob-making process spans a period ot time ranging from the impact
of Isidis to well after the emplacement of some lava flows.

CRATERED PLAINS MATERIAL

Cratered plains material generally is exposed at lower elevations than adjacent
hilly and cratered material and probably is derived from it through cratering
and mass wasting. Northeast and east of the Antoniadi basin, where the ejecta
from the Isidis basin formed a continuous blanket, cratered plains material may
consist of reworked basin ecjecta. A thin eolian deposit may mantle cratered
plains locally, and lava flows might be interlayered with basin and crater ejecta,
even though there is no morphological evidence of them at the surface.

Astronomical Union (1974, 1977) except for the following: - - ) ‘ ) ‘ ; R ! 5 and dark streaks crosion of a thin cover of light materials overlying a dark
Locras Valles. 0 150 [ PEDESTAL CRATER MATERIAL Forms material of 30-km crater (lat 13" N., long 2717 W.), basin by impact. ' - o o - surface; dark streaks may also represent coarse-grained or dark particulate
o Lﬁ similar to those of ¢4 craters, but outer rim terminates at subconcentric cliff. Interpretation: The peripheral grabens in Nili Fossae, concentric with Isidis Planitia, indicate materials such as those in the Peruvian desert (Grolier and others, 1974, figs.

MC-13: Abbreviation for Mars Chart 13. ; Fresh impact crater; outer and fine-grained rim material probably eroded by wind-driven sand radial tension perhaps long after basin formation (Wilhelms, 1973, p. 4091). 12, 29, 49, and 53). Saltation of sand, not suspension of dust in the atmosphere,

M 5M 15/292G: Abbreviation for Mars 1:5,000,000 series; mostly from the east; base of cliff affected most Elsewhere in the quadrangle ring structures are less obvious, but a prominent ia x —— sl 3 L DI, 1 . a3 ; G,

g ¥ stoet. 18° luftnde. 587" lofis y L S00lerr] : D Tt B bie T : is the process involved in making streaks on the earth, whether in wind tunnels
e e ongl ,500-km-long escarpment runs roughly concentric with Isidis in the lapygia »r in nature, and the geometric similarity between Martian and terrestrial streaks
tude: geologic map, G. SLIGHTLY DEGRADED CRATER MATERIAL, UNDIVIDED Forms craters generally younger quadrangle to the south. :nuy indicate a s’imil‘xri:v of processes g :

REFERENCES than surrounding terrain; some craters embayed by ridged plains and plains material.  Rim crests The structural deformation prominent around the Isidis basin (fig. 1) cannot The streaks extend leeward from topegraphic obshusles swoh, s eraters and

) ) high, sharp, relatively uncratered; rim material texturally distinct, rims narrower than those of ¢4 be identified conclusively around Syrtis Major Planitia (fig. 2). Dislocated blocks, ccarns.  Their flaring pattern i e o i s i

Bats R. M.. 1973. Cartographic ditets £ the Mari ; X . : . 1ent Y -5 ’ scarps. 1eir flaring pattern in the lee of obstacles and to the west indicates
atson, R. M., 3, Cartographic products form the Mariner craters, discontinuous in some craters; walls steep to gently sloping; floors hummocky, slightly basin ejecta, and multiring structures are absent or inconspicuous. However, j & i i - s svpl ERshEiliae  we Snfas ;

9 mission: Jour. Geophys. Research, v. 78, no. 20, p. 4424- tored. BORG 4 Below sdiagantoter lind curiace, Centrdl veak o ; ! e . - that the ground winds which produced them were casterlies, as inferred by

4435, A s s ‘]aLc’n SOELENE e e L O ) hilly and cratered material along the western border of Syrtis Major Planitia Sagan, Toon, and Gicrasch (1973, figs. 2 and 3). Yet there is overwhelming

Christensen, E. 1., 1975, Martian topography derived from MODhRATLLY D!#,GRAD['.D (.RATIzR MAT[',R_IAL, UNDIVIDED - IForms gr;illcrs with rounded, forms a discontinuous ring, un_d west of the ring cArutcArcd plains matcrw} may evidence from the gradual darkening of the ground in the northeastern part of
occultation, radar, spectral, and optical measurements: low rim crf:sts, d!sgontlnuous in some cr;{lcrs: rims narrow put texturally dls}lrmcl: Wa}ls steep to occupy a broad trough uppm.\_lmut_cl_v conccntm: wn?h it .Thc subdual of basin Syrtis Major Planitia from January 30, 1972 to July 14, 1972 that a reversal

Jour. Geophys. Research, v. 80, no. 20, p. 2909-2913. gently slopmg; original crater floors qverlam by smpoth to sl}ghll_\i crat;rcd plu_m} materials; central s‘tructures.und th_c lacl\" ot_ busm‘ ejecta urqund b'y.ms Major may ha\{c resulted occurred and that downslope westerly winds dominated during this period (Sagan

Conrath, B. J., Curran, R. K., Hanel, R. A., Kunde, V. G., peaks absent in most. Occurs mostly in cratered plains west of Syrtis Major Planitia from crosion. If the Syrtis Major depression originated by impact, it predates and others, 1972, p. 360, fig. 15; Sagan and others, 1973, p. 4177-4182. figs

Maguire, W. W., Pearl. J. C., Pirraglia, J.. Welker. J.. and MATERIAL OF ELONGATE CRATERS SATELLITIC TO BALDET—Forms coalescing depressions the formation of Isidis. 13-21). ‘
B"‘rke* F.'.. 1973. At'?""Sphcr'C f’"d‘surt““’ pr"Peft‘es Of with sharp but low rim crests and smooth concave walls. Crater elongation is radial to crater Baldet. The Antoniadi basin is tangential to the Syrtis Major depression; its rim and ) . .
Mars obtained by infrared spectroscopy on Mariner 9: e . ; iina et eratere f . it ¥ . X . CHANNEL MATERIAL
b Interpretation: Secondary impact craters formed by ejecta from Baldet ate d scatéred afid desraded. P F s, g 5 - Z
Jour. Geophys. Research, v. 78, no. 20, p. 4267-4278. ; s [ o » .« : . wall ate decply cratered and degraded. Part of the basin floes is. ridged plains Channels are most abundant in the northern hemisphere of Mars, a few degrees

Davies, M. E., 1973, Mariner 9: Primary control net: Photo- HlGHl__Y DEGRADED _CRA TER MATERIAL, UNDIVIDED—Forms craters with commonly dis- material in which two concentric wrinkle ridges form a discontinuous circular [ " e at ) (Sap: T ) (; (‘.k’ : _‘Ibn 1872 - l(;‘{7 ! L% L_L“wf\

gramm. Eng., v. 39, no. 12, p. 1297-1302. continuous rims and rim crests, shallower than ¢, craters; rims relatively smooth and uncratered outline. These ridges may be the surface expression of an inner basin ring. The T’;}" ) G fq“d m e M,(m"]f '“‘1|' ,:|Lrv.1.‘s‘( 15 2P ; ) e gt

Davies, M. E., and Arthur, D. W. G., 1973, Martian surface 1100 in smaller craters; many small younger craters commonly superposed on larger craters; walls generally ridges and a trough west of Antoniadi are the basis for interpreting Antoniadi Ll",“?“‘lf ;.Lfnggm""".“”n ‘T‘ ‘frtn{r:j - 1311‘ml§ » hy.Sh'arp ‘l.nd Malin (19.75)'. l_n

coordinates:  Jour. Geophys. Research, v. 78, no. 20, p. steep: floors similar to those of ¢, craters; central peaks absent.  Channels heading in and cutring as a basin. No evidence was found that Antoniadi was affected by a Syrtis (1):]ISILI::S:;LL:«:ISD;‘:|)1;n)1ll]1tll.\:lrL Ll(-'):::c;rit» «-l:S] ('.llll(:[.()ﬁ ctlognnu' grluttlif»gu?lt ;}T:Km
4355._4?945 ] ‘ ' o into rims and floors of some craters in southwestern part of quadrangle Major impact; thus it is probably younger than the hypothetical Syrtis Major Fons: i ‘t . -t'd( ! ‘1\;“{3]". . 'l% : kd ‘“‘lt“n(; b-ll'n ‘flvqu.d”m:k Lv‘”‘(l o : W‘;

b i e i il e s Tl v kil MATERIAL OF ELONGATED CRATERS SATELLITIC TO ANTONIADI - Same characteristics as impact basin. On the other hand, the crater density on the rim of Antoniadi i g Ve P o SER e I sl U e, 3. Blodhtupas

-1 . Mars radar observations, a preliminary report: unit Bsc, but elongation radial to Antoniadi basin. [Interpretation: Secondary impact craters is greater than the crater density on the south wall and rim of Isidis (Syrtis CONtROLILSNAID BOE. WMAln, S312, P. 322, TaBie 1 anC P ' UB: 22). BOLD VDS
Science, v. 174, no. 4016, p. 1324-1327. . 4 by eiecta Antoniadi Mai adr: onlyl i Al Ghater GlASEES = 5 : follow a direction of maximum slope. The integrated runoft channels are further
Hord, C. W., Simmons, K. E., and McLaughlin, L. K., 1974, OIMEC. by Eject, 1Iom Antomiac ajor qua “F‘gl“ only] i a crater clagses (4 t_o 128 km diameter) except the divided into two subtypes: those of subtype 1 are deeply incised, V-shaped. and
Mariner 9 ultraviolet spectrometer experiment: Pressure MATERIAL OF IRREGULAR CRATERS, UNDIVIDED -Torms craters with oval or irregular 2-km crater diameter class, suggesting that Antoniadi is probably older than [sidis; sinuous, in 7lucc; 7()-0 I\:IAn lonl' wiih few lril;llturi‘ﬂ "Thc " u;c r;*ﬂtriu‘lu:d to
altitude measurements on Mars: lcarus, v. 21, no. 3, p. 292- elliptical outline; narrow rims and steep degraded walls: original floors overlain by plains materials. however, the lesser number of craters in the wall and on the rim of the Isidis llhc smllylh w,:“ (xt"tlrc Isidis bm: Near the: iwast cndL;)-i' the »3;11] thc‘ Head ifite
302. Interpretation: Large secondary craters from unidentified impact basins, or collapse depressions basin may be due to more intense erosion on surfaces more steeply sloping slaikis ‘[.» ot lriohby miate 1 amd Becaie deepiy: Ticised )ll a sl
Inge, J. L., 1972, Principles of lunar illustration: Aeronaut. of internal origin than at Antoniadi. The southeastern quarter of Antoniadi is within the l.“”,m’ moun ““‘m OF K1O50Yy materlal anc. bEcome deeply IMHse Within 2. stiort
Chart and Inf. Center Ref. Pub., RP-72-1, 60 p. hypothetical limit of the continuous ejecta blanket from Isidis; however, Isidis ;ilsmnuc ownslope. & prossss of ooy gillrins ot sadward sxosio ibis
'"lﬁle]”“.’“‘;"al ;?‘gtr()?()n;,lcalt‘U,m(l;n', ﬁolmmlm.un Plﬁ" I?Ztll‘ PLAINS MATERIAL ejecta could not be identified on the rim and floor of Antoniadi. They probably :;:z;)norunr:jM:}_:])?llndl_]x;:éIrdl:;_c:l;tll :: ::[]:::gnlk};wrlt::]l:ll:ln i:dnilr:d“f)tn?d sml';:i'
Gei']se‘rc:l Asssueni,bl(; lpg‘}]'(‘)“f sl:t“em;? eA.;tt:m ”{Jni(r)?l(':rransl p PLAINS MATERIAL Forms featureless to slightly cratered, gently sloping plains; generally of high have been eroded from the rim and are buried beneath ridged plains material chu.nncls‘ t'urlﬁcr west ulon; th[c bwm senerally skirt t)))’révl;i' )bl:t‘:l ‘LI % siali
v. XIVB, p. 128137, . . B apparent albedo. At high resolution may appear cratered, as in Isidis Planitia near lat 15° N., long covering the basin floor. The gentle slope (0.6 degree) of Syrtis Major Planitia e : 5 1 . 1 " el i (“L L Il o :]k;. e
1974, Physical study of planets and satellites, in Proc. 273° W. (B-frame. DAS 7219728); oriented in subparallel knobs that trend northeastward, as in is thought to conform to the sloping surface of the underlying Isidis ground- fomc} L)r the ¥ l;‘ll]d 4 ’(l’f”l] ‘”g\ );” ;Im_k ﬂL 1.mn;l mn bdu ‘Sx\r}l”‘u (r)tu()(l,cl'ls‘\,kl\?n
15th General Assembly, 1973: Internat. Astron. Union Isidis Planitia near lat 13° N., long 271° W. (B-frame, DAS 7219378): hummocky and knobby, as surge ejecta that swept through the Syrtis Major depression and accumulated LI . 77(0“105 \(i,) r‘tl]m"t“}ul h;‘f} < "‘]L '(mtrl (_) fl.Mi ne ,‘r‘:j”,‘ lil At I’v-li
Trans., v. XVB, p. 105-108. in the southern part of Isidis Planitia (B-frame, DAS 7219238); or channeled, as in the south wall against the rampart of cratered highlands in the west. Geophysical, topographic, ()f]‘Ll i s m)l,l"\;,d L:%p ,‘"‘”? l,n " U‘ftu n‘m‘.m e 1 witl i
1977, Physical study of planets and satellited, in Proc. of the Isidis basin, near lat 1° N., long 279° W. (B-frame, DAS 7219168). Type locality: Isidis and statistieal evidence sugsest that the broad 5,000-km-long ridge trending l’l‘,.\(\vl.llll)n'. some sinuous Lvl.lr'llnt s.. \}NhlLl]‘JrL wide tnnfj flat- )L?.llﬂnlit.( ﬁ\nt) steep
16th General Assembly, 1976: Internat. Astron. Union Planitia near lat 13° N., long 271° W. (A-frame, DAS 7219413). Interpretation: Eolian deposits northeastward from lat 40° S., long 0° W. to lat 20° N., long 300° W. is older banks, resemble braided stream L!mnmls on lgrrtslr_lul alluvial ;:Lnns. multiple
Trans. (in press). 5o sufficiently thick in Isidis Planitia, and locally in the western highlands and in Syrtis Major Planitia, than the Syrtis Major basin and its fill of rideed plains material.  There is no t’“t:“”l“‘ ““‘glg.c“‘_”ln“[“ thz‘m;)hc‘rc.l;."lngul Lydfd”' Cr[‘]’s"l“tn .‘leAS 7‘_11916??). R'“”'
Jordan, J. ., and Lorell, Jack, 1973, Mariner 9, an instrument to mantle older rocks and obscure older landforms. Elsewhere, particularly in the floors of ¢, and obvious correspondence between the topographic configuration of this ridge BlT_ EUAmisis, Gl ibiye < {8 Tal-Sonimisl fr e ape and shallow.. Many
of dynamical science: Presented at AAS/AIAA Astro- ¢, craters and circular depressions, plains material may consist of a thin regolith and eolian mantle (Christensen, 1975, p. 2911, fig. 1) and the mapped isostatic deviation in that coalesce downslope ““‘”‘.‘"I and T2 crater materials, as near Locras Valles. The
dynamics Conf., Vail, Colo., July 16-18, 1973. over layered volcanic and sedimentary rocks and impact breccia. Locally, unit may consist of . . e G oo ; distribution pattern of these channels suggests, under different climatic conditions,
; . S . ; } S ) : ! » CitL region of Mars (Phillips and Saunders, 1975, p. 1896. fig. 2). The crowding . ) 5 B el
Kliore, A. J., Fjeldbo, Gunnar, Seidel, B. L., Sykes, M. I., alluvium, colluvium and residue from ground-ice decay y hic f lines d Syrtis Mai US. Geol. S '~ 1975) is simil: concentrated flow downslope from arcas of widespread ground-water seepage.
and Woiceshyn, P. M., 1973, S-band radio occultation S o ) ) . . N of topographic form-lincs uround Syrtis ! ajar (U Geol. survey, ) 18 sumitlar I'retted channels with strong structural control occur northwest of Nili I'ossae
measuTements of the atmusahers and topography of Murs RIDGED PLAINS MATERIAL  I'orms smooth to moderately cratered rolling plains characterized to that in Hellas (MC-28). and neither basin is related to the gentle regional slope and, because of their mixed origin, are shown on the map only by structural
with Mariner 9: Extended mission coverage of polar and by.long wrinkle ridges and rectilinear to curvilinear escarpments. Crater density greater than in of the ridge. Some of the highest crater densities of Mars oceur on the ridge s'ym’bol\‘ ) A few chunncl; such as til(zs-c |‘w'1r the center ol"lgyrti;‘ M'i/inlr Planitia
intermediate latitudes: Jour. Geophys. Research, v. 78, unit p.  Apparent albedo generally lower than that of other map units: dark surface with light (Mutch and Arvidson. written commun., 1974), suggesting that the surface of the ) r W e Jate toBheTe And wm
pr i s o g A g ) N ) S i : n ' or near the southern rim of Antoniadi are unrelated to topography and are
no. 20, p. 4331-4351. streaks in western part of Syrtis Major Planitia; lighter areas and splotches in eastern part. Embays ridge is one of the oldest on the planet. onsideted. 6F endosshic, sripin,. They aie alse mapped with structiral Symbols
Levinthal, E. C., Green, W. B., Cutts, J. A., Jahelka, E. D., units he, pe, and k; separated from unit k by scarps near the east edge of Syrtis Major Planitia. The largest positive Bouguer anomaly within 30 degrees of the equator under- CRRSUSES RO SIAD SRIHEMOSIE U €Y a1 40 MAPPeC 1 stuctural isy. mools:
Johansen, R. A., Sander, M. J., Seidman, J. B., Young, A. Type locality: Southern part of Syrtis Major Planitia near lat 3° N., long 292° W. (Upper two- lies Isidis Planitia; it has been interpreted as evidence for either positive relief GEOLOGIC HISTORY
T., and Soderblom, L. A., 1973, Mariner 9—Image process- thirds of A-frame DAS 7147173 Interpretation: Probably basaltic lava flows, f analoey ' 3 3 A . -~ < of . i G
ing and products: Icarus, v. 18, no. 1 75-101 ures o ; mc ) o nt(rpr(tatu)n'. rovably basa “.k ava Hows, lrom. anajogy of the mantle under a thin Martian crust, or a thick lens of denser basalt partly The rocks in the cratered highlands west of Syrtis Major Planitia are among
MasurskypHarold : Batson‘ e B-m;;evs-(m - with dark materials and wrinkle ridges on lunar maria; unit includes thin mantle of eolian material filling an impact basin (Phillips and others, 1973, p. 4818). thie oldest (‘m Mars. They rccnt;d ;um‘c nf‘lhc Iarvcsllimp;‘acm in thc‘cu‘rlv hiﬂtors
' ' F ilton. D. | q "R Wilhelms. in light areas ; o3 ! s 86 ’ ¥ history
H., McCauley, J. F., Milton, D. J., Wildey, R. L., Wilhelms, S : . . . . . OTHER STRUCTURES »f the planet. Some of the impact breccias that constitute the hilly and cratered
D. E.. Murray, B. C.. Horowitz, N. H.. Leighton, R. B CRATERED PLAINS MATERIAL-Forms moderately cratered plains north and west of Syrtis Major L o SITRLLC e e I e o e A
s B s B. Gy » NoH., y Re Biy o ) i ) A = Geo S o - Tectonism after the basin formed is indicated by the northwest-trending faults material were probably derived from the Syrtis Major and Hellas basins: those
Sharp, R. V., Thompson, T. W., Briggs, G. A., Chandeysson, Planitia; more densely cratered than unit pr but less than unit he; craters mostly under 30 km in ar the crater Fl: — ‘hich transect materials of different ages including in the cratered plains material probably are eiecta from younger basins
P., Shipley, E. N., Sagan, Carl, Pollack, J. B., Lederberg, diameter. Most larger craters are degraded (c¢; and ¢,), or form subcircular depressions with dis- ?cl‘llr ) IZ cra <,)r d d",lm_'l{lTn“,‘ ]ft‘ld r‘li‘n_su !Ed\tdm ?.0‘ (l d”‘mv fl‘“ts mlc u .4"115 Afte t‘l - im )I 4 1int S E*dtl lyd : b'.]" “m[ i b‘\':m':lll-r ;l-'ln‘l"illlul%
Joshua, Levinthal, E. C., Hartmann, W. K., McCord, T. B., continuous rim crests. Apparent albedo higher than that of unit pr, but lower than that of unit 1LYy an cratere .n_laturm. cratere P ains, ricgec pldm,b‘ and ¢y Crater materials. i e e (Sl e )
Smith, B. A., Davies, M. E., de Vaucouleurs, G. D., and p. Type locality: West of Nili Fossae near lat 23° N.. long 288° W.. same as Wilhelms’ (in This area was originally mapped by Wilhelms (in McCauley and others, 1972) and mcl(cjumlds]mntmuull ait [; rccliuccd rate. An curlyi d11:e(rjcnllut]|un bcmrcn
M L . 2 ‘ 3 M 4 4 : SRR e i ‘“". N y P ineate P e £- M- . At TEE TE 5 rust g 4 -’A-‘ 16 ‘."{L‘f.' at led to the spre: o
Leovy. C. B., 1970, Television experiment for Mariner Mars i 0° McCauley and others, 1972) type area for moderately cratered terrain (A-frame, DAS 7075773). as lineated terrain. A'lhc .I.lults are not TddldlAt.U any basin but are pdral}cl to crust an mantle is implied by the igncous ac .1vn>y tm‘ L_» o the spreading
1971: Icarus,v. 12, no. 1, p. 10-45. ‘o, S s : : s northwest-trending ridges in Syrtis Major Planitia and te belts of mountains of of lava flows (ridged plains material on the floors of the Syrtis Major. Isidis, and
: < 5 ; 305° 300° 295° S th 290° 280° 2750 270° Interpretation: Probably reworked basin ejecta, possibly interbedded with lava flows in the north- sy : . 2 T . ° - ) _. < : .

Pettengill, G. H., Rogers, A. k. E., and Shapiro, L. 1., 1971, 5 ou ) . wiestern Riohlands: of the quadrangle. Relatively thick solisn tantle and fesolitl hrobably accolint similar orientation in the MC-14 quadrangle. Antoniadi basins) and by the extrusion of volcanic dome material.

Martian craters and a scarp as seen by radar: Science, v. Interior—Geological Survey, Reston, Va.—1977-G76173 este &n el fna e 4 . EREHROAatt, aSon . - The extreme age of both basin formation and flooding of basin floors by basalt
174, no. 4016, p. 1321-1324. for albedo higher than that of unit pr CRATER AGE AND DISTRIBUTION sr Be eetiniated o i f the hilly and cratered material and the

> » P 247 ) ) R SHalE of the Plinstolosy Propriis O ) ) ‘ } _ L o o e can be estimated from a comparison of the hilly and cratered material and the

de Vaucouleurs, G. D., Davies, M. E., and Sturms, I'. M., Jr., Prepared on behalf of the Planctology Programs 1ce, FURROWED PLAINS MATERIAL —l'orms moderately cratered plains, cut by deep, narrow trenches Ejecta blankets, concentric belts of mountains and troughs, and radial faults T T T . . TR ) e sans of
1973, The Mariner 9 areographic coordinate system: J National Aeronautics and Space Administration under con- ; ili i % l . A gt . d sc : ci ith g i °t basins as well g ctensive flows of tidgsd wlains miederial with the lingr ishlands sud urer matia By means of
Geophys. Research, v, 78 i pz(l)L 5 439“5]‘1;4(;3/ o0 Fe SCALE 1:5 000 000 AT O° LATITUDE tract W-13.709 if sooperation with Tuline University (NASA that are sinuous or rectilinear and angular in plan; in places, terrain subdivided into equant flat- and. sculpture associdted with large impact basing as well ag extensive flows o their respective crater densities. The lower crater density of the hilly and cratered
FEOPYS. BESEALCH, V. 1S, NO: ST, 1D - : MERCATOR PROJECTION ract w-1J, n gooperalion ane University topped outliers, angular in plan and lower than adjacent terrain. Intercrater plains at high resolution mare basalt have been used as stratigraphic markers on the Moon, but on Mars Atetiil Mats mav indicate effective erosional processes other than basin:
Wu, S. S. C., Schafer, F. J., Nakata, G. M., Jordan, Raymond, rant NGR-19-002-038) , N . 3 > 3 % X e ) U s st ol NG b material on Mars may indicate effective erosional processes other than basin
and Blasius. K. R.. 1973 Ph()t(;grammetric eATatEn of g (B-frame, DAS 9953794) are gradational into angular, flat-floored depressions (fretted terrain of such widespread units are rare. Thus, Martian surfaces have been relatively related ones. Perhaps, wind and water erosion and sedimentation in the carly
‘ : 4 ; and i / senly: Fitrowed Thaterials ities after each of the Marine : ’ : ; )
Mariner ¥ photography: Tour, Geoplygs. Researeh, w. T8, 130 5]0 0 KILOMETRES ZCI)O 3(I)O CIJO 5(30 6(?0 1090 Shar_p, 197‘3), and into hummocky, deeply turrgwcd I]ld'tl,r]dls. Type lpudll_ty. lt_a.st o‘r Huo Hsing d(ftc.d in termﬁ of their .resputlvn crater densities alt%r each of the Mdrmu history of Mars, when a denser atmosphere and a hydrosphere were present,
no. 20, p. 4405-4410 1O h e N WL W W W O O W Vallis (A-frame, DAS 8406829). [Interpretation:  Dissected materials in which furrows have missions:  Mariner 4 (Leighton and others, 1965), Mariner 6 and 7 (Leighton eradicated the oldest craters, as suggested by Sagan, Toon, and Gierasch (1973
L - : > s 5 s , P o st . . @ D5, 69 BHY el 1 » )

Wu, S, 8.C., 1975, Topographic mappingiof Mars: T.8: Geol, 20° \\ \ \\\ \\ \\ \‘ \‘ lT 1 developed, posmbly along fractures formed by decay' of ground ice z{nd subsequen't breakup of ur}d others, 1969),. and Munncr 9 (Murray and oFllers. 1971). The limitations p. 1045). The lower crater density of the ridged plains relative to Mare

Survey Interagency Rept. 63 (in press). 10° \\ \l \\ \ ‘l ‘] \l 1\ ll 1\ / 7 cratered plains. Deep-seated knobs and cratered materials exhumed by furrowing making process oldthe crater derlmtg dgltlcrllg br;\ctho\(i/ haveHbcen dls]:us_s;ld by l;aztnu:‘ln.n((llg‘)7743)) Tranquillitatis suggests that the flooding of the Syrtis Major basin by lava flows
! and more recently by Soderblom, West, Herman, Kreidler, and Condit : i ave Been cihetantially: later (2 , . he § e T
pe LELLTIRIERT) I [ [ I I i DOME MATERIALS and ) h ) : . : o 5 may have been substantially later (2.6 b.y. old) than the formation of the
5T ST " . " o i o - ) , , l'_rom visual m'sput?on of crater density, at least four regional ggologlu map Tranquillitatis basalts (3.6 b.y.). The succession of major events marking the
CONTOUR INTERVAL 1 KILOMETRE CRATERED DGME MATERIAL-Forms smooth domes 15 to 30 km in diameter with steeply units are recognized in the quadrangle: hilly and cratered material, cratered carly development of the Martian surface in the Syrtis Major quadrangle is
convex slopes and small circular depressions at summits; domes rise above adjacent cratered plains lains material, ridged plains material, and plains material. To test the relative iy ‘y‘ . .f‘ ment ob e ) S ! B 8
and plains fi ing the th 1 f the cr: Peridier. Type locality: Small dome svsguth B . : . Plal . : ’ sketched diagrammatically in figure 4.
and plainis fefming the smowth lopt of the arater Fenidier, Type localily: Sotall ome on thesoath- ages of these map units, assigned on the basis of their embayment relations, Layers of frost in the Martian polar caps and the motion of a thin atmosphere
A-camera pictures High-resolution B-camera pictures west Tim of crater at lﬂf 6 .N., long 305°50" W. (A-frame, DAS 7003253). Interpretation: crater densities were calculated and compared. All craters in each map unit indi'yui: the ,‘ ssibility of L:\)f'cnic ;:(WL.““ other than crlllcrinn und mass
- 7 X , X ‘ Volcanic domes, indicative of late extrusion of magma relatively more viscous than the basaltic . ; AT . - ST . 9 cm): the Pals TS HOoss y ¢ xR0 f U : ‘ ; »
315 270 — Index No. DAS No.  Index No. DAS No Index No. DAS No.  Index No. DAS No lavas of the ridged plains. Suggests magmatic differentiation on Mars were lquunted agd as{mbmd to elev]cn ldumctud Ll‘:jss;sb(ﬂ..].S to 25? kn}). the wasting. The hypothesis is strengthened by the imprints of thawing, water runoft
; g . 2 £ g cumulative number of craters in each class was divided by the area of each map . volian activity i : o s 2 wline. n. fvmoel
30° m—— = i 30 = . o 5 . . ; ; . . : . . o - h ) and colian activity in the morphology of furrowed plains, knobby, channel, and
b i ol B pay " e - BOME. MATERIAL-Fotms lasge dosms, 15 km in diameter and several Wundred mtves High rising unit. The cumulative crater frequency distribution for each regional unit was plains materials. The parent materials for these units are the mountain, ridged
’ - j/‘ 729190 7 st > 6991238 abov§ unit pc north ‘01 Locras Valles. l:as(t) half of domeols plocky apd bounded by scarps. Type then calculated (fig. 3). Crater density in all four regional units decreases in all plains, and basin and cratered materials within the quadrangle and udiucAcnt
4 995 24 700325 4 6931748 18 7003288 locality: Just east of small crater at lat 127 N., long 313730" W. (A-frame, DAS 6931293). Inter- crater diameter classes (down to the 8-km class) from each regional unit to the regions. There is a continuum of processes from seepage -mZt ollanse at the
5 1147803 25 1075283 g gggs;g;g 19 g%?géi pretation: Same as dc material, but older. Jumble of blocks and detachment scarps suggest land- next younger one. contucl{ Betweat t.‘urr ywed plains and kn bb ) ¢ "qut =L “.U 1‘1‘; o d't' 1o
6 28550889 26 7147313 I slldmg and Slumping ¢ C S O Y materials to runo dand ¢cposition
/ 6859753 27 7219273 4 7003708 9881344 Comparison of the regional units in the quadrangle with the lunar highlands in channels to colian deflation and deposition. Generally. the state of dissection
8 g 5612343 8 7075738 9881414 ‘ . = : Sl o ) d S p e ) 5 ’ S .
9 ;Li(/'j/“ 29 ,/;[,:1‘/,1 3 9 774;768 20 7219308 OTHER MATERIALS and lunar maria is possible on the basis of crater densities. ollowing a model decreases and comminution increases from cach regional geologic unit to the
. S ! 6931153 W;Z???gi ped ig%gi; - DARK MATERIAL— At low resolution forms featureless plains of limited areal extent and of very low by Soderblom, West, Herman, Kreidler, and Condit (1974, p. 242), it is assumed next younger one. Plains material represents the end member of the geologic
i o 5 s e 10097294 23 7147278 relative albedo. Type locality: Southern part of subcircular depression (lat 19° N., long 293° W.) that the flux of impacting planetesimals early in the history of the solar system cycle and may consist of many types ol materials brought from afar by the wind
13 7003397 33 7075143 11798151 24 9953374 near center of Syrtis Major Planitia (A-frame, DAS 7075283). At high resolution, consists of mottled was similar near all the terrestrial planets, and that therefore regions of cqual and other agents of transport. Many processes probably were active simul-
:j’l‘ V;?f/"ii)vf 34 i‘u‘,’i; 10 ?;%;;g ;f; §Z§§§7§ light and dark material extending over some of the lowest concentric blocks in depression (B-frame, crater density are isochronous not only on one planet, but on surfaces with tancously.
& e - e 71 7219378 27 6931258 DAS 9881344). Interpretation: Dune fields, by analogy with floor of crater Proctor (48° S, 329° similar erosional history, even if they are on planets as different as the Moon At any one time in the geologic history of Mars, however, one process or
16 7219413 6 7147173 /93 P ¥ gy . : ) - : )
17 37 7219203 12 ;Ziggégj ;g ggg;;ig 30'W), which appears dark at low resolution (A-frame, DAS 5598918), and as a field of transverse and Mars. According to this model, impact flux on terrestrial plancts rapidly another may have been dominant, and the change was probably from impact to
18 38 7219133 B : _f declined from 4.0 to 3.5 b ago, and has been nearly constant since. I seepage to plastic flow to water runoff to wind erosion and deposition (Wilson
19 : 19 1991163 10169254 30 7075178 dunes at high resolution (B-frame, DAS 9807429) ec 4. .5 b.y. ago, s be carly constant since. : £ s i _ § Pos :
20 7147383 40 8406829 13 11798011 31 8549734 : ) . ) ) ) these assumptions are valid, the absolute ages of the mare basalts at the Apollo and others, 1974). Of the various processes that have been active in the Syrtis
50 120 60 k 0° M—— . : : 0 3 14 §Z§§§fi Z‘Zﬁﬁﬁgj ch CHA:iNNEL I\l'i_ATdERIALT}(‘i’r]“,‘lsl‘hr?e'arytf’bsmuozs depre;sxons Wltl} terrflcles‘ leyues, brla1dcd chan_nels. landing sites allow an absolute age estimate tor similar surfaces such as the ridged Major quadrangle, only wind activity is now detectable at the scale of the map
651 . e 315° — 270° 270° M . (i and streamline m.esas and hills rising above ¢ anqel floors. Channels are 91 tAwo kinds. (1) Slr_\gle plains on Mars. The absolute age of mare basalt at the Apollo 11 landing site and resolution of the Mariner 9 images.
' co u ' ) 1179741 33 7219168 channels or constituents of small integrated drainage networks; deeply incised. Type locaiity: is approximately 3.6 b.y. (Papanastassiou and Wasserburg, 1971, p. 48 ‘table
i ! Contour interval 1 kilometre.Surface markings derived 34 8693724 In south wall of Isidis basin, near lat 2°30" N., long 278° W. (A-frame DAS 7219203). (2) 46) Iﬁ the 2'-32;km '—c.ratcr diumcl}.“r ranee lhc‘ plainsb‘ncwr tl;c ./\po‘llo 11 REFERENCES
Diacria (MC-2) Ismenius Lacus (MC-5 Casius (MC-6) _ + Cebrenia (MC-7) " from selected Mariner 9 photographs. INDEX TO MARINER 9 PICTURES Anastomosing flat-bottomed channels, nearly at level of adjacent land surface, covering wide areas. landing site in Mare Tranquillitatis (plot Mhn{ fig. 3) urL‘ | 5‘ Hoen s deasgly Antoniadi, E. M., 1930, La Plancte Mars: Hermann, Paris, 239 p.
5M 48/150 5M.48/330 5M 48/270 5M 48/210, The mosaic used to control the positioning of features on this map was made with the Mariner 9 Type locality: Locras Valles, same as Wilhelms’ (in McCauley and others, 1972) type area for cratered as the ridged plains in the Syrtis Major qfludrunglc Thus C\tr;q>n)1u1in|1 Baum, W. A, 1974, Earth-based observations of Martian albedo changes: Icarus,
t . S . . i - S & L 3 1 sl S, €3
! ; ) A-camera pictures outlined above. Useful coverage is not available in cross-hatched areas. Also shown sinuous furrows (A-frame, DAS 6931293). Interpretation: Old alluvium in abandoned runoft on the time versus crater density curve of Soderblom., West, Herman, Kreidler w By JO0OT0. . "
; . - Al vy (by solid black rectangles) are the high-resolution B-camera pictures, identified by italic numbers. channels; may include mudflow material. Both depositional and crosional landforms present, but and Condit (1974, fig. 1) yields an estimate of the age of the ridged plains in Capen, C. 1., 1966, The Mars 1964-1965 apparition:  Calif. Inst. Technology,
A R The DAS numbers may differ slightly (usually by 5) among various versions of the same picture. latter predominate and are included in unit Syrtis Major Planitia of approximately 3.1 b.y Oving o the: STeater STavity Jet Propulsion Laboratory Tech. Rept. No. 32-990, 187 p.
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s g Y fijtha @ - KNOBBY MATERIAL—Appears mostly as dark material in terraced basin wall south of Lidis of Mars, this age probably is too old. Adjusting this value according to a e 19‘74.‘/\ Martian yellow cloud — July 1971: lcarus, v. 22, p. 345-362.
Amazonis (MG:8) {8 harsis (MC-9) | ¢ Planitia, and as light material north of it. Very irregular surface, with isolated rounded, conical procedure by Mutch (1970, p. 264) to account for the greater frequency of Capen, C. 1 and Martin, L. J., 1971, The developing stages of the Martian

~BM 157158 |ZF5M 15/ 142 or angular hills, smaller than 5 km in diameter or very large fields of more closely spaced smaller impacts per unit arca on Mars FMars™1-2 Pyfoon)s  the ape of the rideed plains yellow storm of 1971: Bull. Lowell Observatory, v. 157, p. 211.
o . . . & ~ . g5 iy - drs » (=] i . o = o : L 0 o
|'893: T T T T == . - knobs. Occurs mainly in intermountain areas, south of Isidis Planitia; embays some ¢, craers. in Syrtis Major Planitia stands at 2.6 b.y. T(I;c divergence of crater frequency 1972, Mars’ great storm of 1971: Sky and Telescope, v. A43. p. 276.
0 : ; RS Northeast of Isidis Planitia, transitional with units pc, pf, pr, and p. Hills gradually decrease in curves below the 4-km crater class between lunar mare materials and Martian Cam, H.. M., Masuzsky., Harold, and Saunders, B: 5"71973' A generalized geologic
Memnonia Phoehi 's'/[é&lﬁr NW SE‘W E size eastward and disappear under plains material. Some isolated hills partly overlain by units ridged plains probably is best explained by the removal of Martian craters by Jnap & Murs: Tz Kieoghya. I_{cscarch. v. T8, ma. ,“O' "‘_4031'4036' )
‘ - (MC-17) pc and pr. Type locality: Sharp peaks and rounded hills between the crater Peridier and the wind erosion, as suggested by Sagan, Toon, and Gierasch (1973, p. 1045). Christensen, E. J., 1975, Martian topography derived from occultation, radar,
Pre—Syrtis Major crust northeast end of Nili Fossae (A-frame, DAS 8550889). Interpretation: FErosional remnants of In the 32-64-k ter di i - " i i i 15 spectral and optical measurements: Jour. Geophys. Research, v. 80, no. 20,
- o . e . y o K g ice dec Ha n the 32-64-km crater diameter class, hilly and cratered material is times p. 2909-2913.
ok = < o ) o o~ — adjacent rock units; debris resulting from one or several processes such as ground-ice decay, chainel ) ) ) : ) o R ) ) )
30 ’\/7//\/_2\/\ »—”"[,7\/\\\/ M\/’_i/\‘ W\\‘/,\z/\ it /[/‘/\/Ff’\/'\ﬁ o erosion, and slumping. Knobs exhumed from under units pf and pc; ;ome T Ny —— more <‘icnsc.ly C]"dlL‘I’Cd‘ than rldgcq plu}ms material.  This c!ensﬂy difference Gierasch, P. J., 1974, Martian dust storms: Rev. Geophys. and Space Physics,
1 / ; A T ’\ § wall of Isidis basin may be basin ejecta, whereas other blocks near Peridier may represent final deoreasey W“" crater sizg, fo 0.7 times 1n the 2—4—k}11 Crater Kiigme o clugs (not il 12, mo. A, 730_73,4: :
! . e . - ;. N e apparent in the cumulative curves of fig. 3). This is interpreted as evidence Glasstone, Samuel. 1968, The book of Mars: NASA SP-179, Washington, D. C.,
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