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Two principal physiographic provinces of Mars are represented in the Aeolis
quadrangle: (1) Elysium Planitia in the north is part of a broad planet-encircling
TS NS belt .Of rgldtlvely young lowlar)d plains, and (2) cratered hl,_ghlands in the south
HIGHLAND MATERIALS CRATER MATERIALS consist of rough primitive terrain that extends to polar deposits around the south-
MATERIALS VOLCANIC MATERIALS ern ice cap (Condit and Soderblom, 1978; Scott and Carr, 1978). These two ter-

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

ADOPTED 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. This is not the height
datum which is defined below under the heading “Contours.”

PROJECTION

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

CONTROL
Planimetric control is provided by photogrammetric triangulation using

ch

rains are separated by an irregular discontinuous northwest-trending scarp that
becomes less conspicuous and more segmented toward the east part of the map
area. Two large channels transect the highlands; they widen northward down-
slope and have other features characteristic of terrestrial river beds. However, no
fans or deltaic forms are visible at their mouths, and their floors merge with the
plains. One large shield volcano, Apollinaris Patera, projects above the plains
adjacent to the highlands in the northeast part of the quadrangle. More than
4 km of relief occur across the region from the high plateau in the south and west,
downslope northward to the plains.

GEOLOGIC SUMMARY
Geologic units are classified and relatively dated on the basis of physical char-
acteristics observable on Mariner 9 A-frame images. High-resolution B-frame

Mariner 9 pictures (Davies, 1973; Davies and Arthur, 1973) and the -5° pictures do not cover all of the mapped units but are used where available to aid
radio-tracked position of the spacecraft. The first meridian passes in their identification and interpretation.
through the crater Airy-O (lat 5.19° S). within the crater Airy. No Highland Materials
Slglpltelsotaktement is possible for the precision, but local consistency is The oldest rocks in this quadrangle include hilly and cratered material and
abou m. , probably the small mountains near the east margin of the map area. Craters
MAPPING TECHNIQUE DESCRIPTION OF MAP UNITS up to 50 km in diameter and more are common in the hilly and cratered material.
A series of mosaics of Mercator projections of Mariner 9 pictures was This unit probably consists primarily of the interbedded and brecciated impact
assembled at 1:5,000,000. PLAINS MATERIALS ejecta blankets of the large craters. Although these rocks constitute much of the
Shaded relief was copied from the mosaics and portrayed with uniform ps SMOOTH PLAINS MATERIAL-Covers large parts of Elysium Planitia in north highlands, other large areas in this region are covered by materials exhibiting
illumination with the sun to the west. Many Mariner 9 pictures besides part of quadrangle; partly fills interiors of many craters, especially craters older smooth surfaces. In these areas large craters are also common, but their outlines
those in the base mosaic were examined to improve the portrayal than c3. Flat, featureless surface at low resolution; subjacent topography appear subdued and their rims less pronounced, suggesting partial burial by lava
(Levinthal and others, 1973; Green and others, 1975; Inge and Bridges, visible in places at high resolution. Gradational with plains material (unit p). flows and pyroclastic deposits. These materials have been subdivided, according
1976). hThe Shagf"g lls' g(;t ger;erahzlegdnand may be interpreted with Crater density low. Interpretation: Eolian deposit, moderately thick cover over to variations in crater densities, into plateau material and cratered plateau ma-
nearly photographic reliability (Inge, ). lava flows terial; both units are gradational. High-resolution pictures indicate that in some
Shaded relief analysis and representation were made by Jay L. Inge. PLAINS MATERIAL-Occurrence and characteristics similar to smooth plains areas crater population differences result from wind erosion, whereas in others
CONTOURS material (unit ps), but crater population larger and topography of underlying they reflect variations in lava thickness and amount of burial.
Since Mars has no seas and hence no sea level, the datum (the 0 km material visible on most high-resolution frames. [Interpretation: Relatively Knobby material occurs along or near the boundary between the plains and
i i i i i thin eolian deposit over lava flows plateau units including hilly and cratered material. In this region of Mars the
contour line) for altitudes is defined by a gravity field described by ) o z i :
spherical harmonics of fourth order and fourth degree (Jordan and —10° ROLLING PLAINS MATERIAL-Smooth undulating surface, low to moderate knobby terrain is produced by the erosional retreat of the boundary scarp, leaving
Lorell, 1973) combined with a 6.1 millibar atmospheric pressure crater density. Embays plateau, cratered plateau, hilly and cratered, and knob- remnants of highland rocks surrounded by materials of the plains. Rounded knobs
surface derived from radio-occultation data (Kliore and others, 1973; by materials (units pl, plc, he, and k, respectively). Lobate scarps, wrinkle of low relief probably consist of rocks in the lower part of the stratigraphic
Christensen, 1975; Wu, 1975). ridges, and mottled appearance in places. Interpretation: Lava flows, postdates section such as hilly and cratered material. Where knobs are high and nearly flat
The contour lines on most of the Mars maps (Wu, 1975) were compiled highland units (hc, plc, pl) topped, their upper surfaces probably are plateau material.
from Earth-based radar determinations (Downs and others, 1971; DEFLATED PLAINS MATERIAL-Extends southeast from crater Gale in north- Plains Materials
Pettengill and others, 1971) and measurements made by Mariner 9 west part of map area; small patch in east-central map area. Has hackly surface Plains deposits commonly occupy the extensive lowlands in the northern
lnshtrume;]tat‘;on,' ‘;‘Clu‘;‘"_g tth: ultratvmlet SFt’CC"°tmete('Co(:°‘;ﬁ :Eg formed by numerous pits and irregularly shaped depressions. Str'atigrapl‘lic part of the quadrangle, but smaller patches occur within some crater floors and
others, 1974), infeared infesferpmeter spectrameter (Conra position uncertain, may be superposed on, embayed by, or gradational with local depressions throughout the highlands. The plains are generally featureless
others, 1973), and stereoscopic Mariner 9 television pictures (Wu 4 . . Sl ; o ' e p ! g Y
and others, 1973). plateau materials (units pl, plc). Crater density similar to cratered plateau at low-resolution but exhibit a variety of forms on B-frames such as linear ridges
. o . o ) material (unit plc); crater Gale (c3) superposed. [Interpretation: Origin un- and grooves sculptured by the wind. hillocks and conical mounds, light and dark
:Osfma't z"a'yﬂs 3f “}reh:igt'ﬁcg'te‘;fV‘:rlft’i"ci’la::c‘ﬁrz‘:)‘,’a;‘f°:aé'}:f;’;3’r2‘e“:} known ; possibly wind-deflated lava surface with some collapse depressions mottling, pits and depressions, fractures, and wrinkle ridges and lobate scarps
as no een made. 1 1 < articils o 7
dat3 inidicatenia probable eetar 66 1-2 k. HIGHLAND MATERIALS Ehf“:dgm?:' (:t‘ lavla ﬂo'w.:j, par‘ttuut!atrlly the bdsa‘lt(;c ‘ﬂ‘c;ws‘ f)f tlhe Iu]n‘ar ;xz)alr(m.
NOMENCLATURE PLATEAU MATERIAL-Forms smooth, flat,elevated surfaces standing above ir‘;.cr (zn" 16 arelow, anc, most ol the superposed, Craters are less ‘than n
. . . rolling plains (unit pr). In places dissected to form mesas and buttes gradational et ’ ; o d ; .
All names on this sheet are approved by the International Astronomical . X . . ) . : p Deflated plains material, probably the oldest of the units, is ambiguous both in
Union (AU, 1974; 1977) with knebby material (unit k) and cratered plateau material (unit plc). Crater s e siti The 1: tonsue-like d - tendi heast f
! ’ i density moderate. Resembles terrestrial lava plains and ashflow surfaces. /n- orngin an Lompoél \or. o ;”ge engue-ute ¢eposit exlending souF cast Irom
MC-23: Abbreviation for Mars Chart 23 terpretation: Lava flows crater Gale (lat 5% S, long 222° W) has the shape and corrugated surface appear-
M 5M —15/202 G: Afbb;e"iatilon fl(:r"SMalrs 1:;602%9,000] se;iesr;q:ent(e‘r = ) = CRATERED PLATEAU MATERIAL—Forms high, relatively flat areas similar eiltr:c:‘uorf" s‘oms terresmfll debrlgs“ﬂowg tT}:je pits arlui delprelssmn:s 't'h‘a't L;jh“'lrac;en;'e
of sheet, lat 15°S, long . geologi p, G. o -15 LB to plateau material (unit pl) but less smooth and more densely cratered. In- rc;ciio;d;? rgx‘;‘;zr; \:/rre‘d':OAr): ?l:wn: arlllo‘rma‘ e t1e (.mgt}‘:?““l? (m t]fc ll-
REFERENCES ; terpretation: Same as plateau material but older P g winds. other, smalier occurrence in the east part of the
J ) ) . . X o map area more nearly resembles deflated plains material mapped elsewhere on
Batson, R. M., 1973, Cartographic products from the Mariner 9 mis- HILLY AND CRATERED MATERIAL-Highly cratered rough terrain; craters Mass (Uniderweod and Trask, 1977; Conditand Sederslom, 1978)
sion: Jour. Geophys. Research, v. 78, no. 20, p. 4424—-4435. larger than those on other units, many have dark patches on floors. Light SNy s gp 5 b 5 2, i ; ;
; . : h p g N G s s WL A large part of the northern plains consists of rolling plains material. This unit
1976, Cartography of Mars; 1975: The American Cartographer, streaks in lee of craters common. Interpretation: Ancient terrain consisting Has rany Features indicative of R e e . g
v. 3, fio. 1, p. 57—63. largely of impact breexia. Ealian cover thin and patchy 1as many teaturgs _mdluatlvc of a vglumu origin, such as lobate scarps an.d wnnl‘\le
Christensen, E. J., 1975, Martian topography derived from occultation, MOUNTAIN MATERIAL—Forms two steep rough-sided mountsins 20—3@ km rlcngcsntha‘t arcj V'lSlblc on both A-Irumc.and B-frame pictures.. The rolling p]anng
radar, spectral, and optical measurements: Jour. Geophys. Research iy A -3 . . material appears to be gradational with the aureole material around part of
v 80’n§ 20 r” 29092913 . ’ ’ ? across projecting above hilly and cratered material (unit hc) in east-central Apollinaris Patera
Conrath, B. J., Curran', R. 'K., Hanel, R. A., Kunde, V. G., Maguire, 2;125 a‘;ea.[nfel;n;?;;n%‘it‘erpo;lwlslrgir \l;\;ester:most mountain appears flat-floored, Plains and smooth plains materials differ only in their small crater populations
W. W., Pearl, J. C., Pirraglia, J. A., Welker, J., and Burke, T. E., 1973. ow. P - TOSSIDLYy volcAnoes and in their degree of subdual of underlying topography. Both units are believed
Atmospheric and surface properties of Mars obtained by infrared KNOBBY MATERIAL-Forms clusters and individual subrounded knobs up to to be an colian mantle of varying thickness resting upon lava flows (Scott and
spectroscopy on Mariner 9: Jour. Geophys. Research, v. 78, no. 20, several kilometers across. Gradational with plateau materials (units pl and plc) Allingham. 1976). Where the n:antle is ‘t~hin‘ thi volcanic s‘ubstx:ate with its
p. 4267—4278. and hilly and cratered material (unit hc). Interpretation: FErosional remnants id g{ o e E ibl ’ ! = ‘
Davies, M. E., 1973, Mariner 9: Primary control net: Photogramm. of plateau and hilly and cratered units identifying forms 1s visible.
Eng.,v. 39, no. 12, p. 1297—1302. Channel and Volcanic Materials
Davies, M. E., and Arthur, D. W. G., 1973, Martian surface coordinates: CHANNEL AND VOLCANIC MATERIALS Ma’adim Vallis and Al-Qahira Vallis are more than 500 km long and as much as
Jour. Geophys. Research, v. 78, no. 20, p. 4355—4394. CHANNEL MATERIAL—-Forms floors of Ma’adim and Al-QahiraValles and other 20 km wide; they compare in size to some of the other major channels on Mars.
D?v[wns, G(i S., gxoldstf.m, R. M., lqrgen, R. R, atrfd g/lc?r::‘s:; G‘; A]-’.I; 93(1), smaller .chann.els. Channgls show combinations of linear and sinuous segments, Both have morphologic characteristics of terrestrial river beds, including the well-
Y (;xlrz ra z;r3 204 ielr;; 7nons, a preliminary report: ence, v. , no. some discontinuous. Tributary patterns common. Transect plateau material developed dendritic tributaries that constitute an integrated river system. Topo-
o ,\i’/—. . Jepsen. B, L., Kreanan, 1. ., Bulz, K M., Schwaslz, _20° (unit pl) and partly buried by cratered plateau material (unit plc). Interpre- graphic contours (U.S.G.S., 1976) also suggest that separate drainage basins once
A. A., and Seidman, J. B., 1975, Removal of instrument signature tation: Fluvial and eolian deposits within channels formed by running water; existed for each of these large channels. Gradients for each channel are high,
: Aol . 3 ics. v. 14. no. courses structurally controlled in places about .007 over the central 300 km of their length; this is about two times that
from Mariner 9 television images of Mars: Applied Optics, v. 14, no . P 4 ] ) gth;
1,p. 105—114. SHIELD MATERIAL-Forms Apollinaris Patera, a broad low-relief mountain of the Colorado River, over 450 km of its upper course. In places, some tribu-
Hord, C. W., Simmons, K. E., and McLaughlin, L. K., 1974, Mariner 9 surmounted by a large composite depression. Flanks radially lineated, lobate taries and smaller channels are discontinuous, perhaps indicating burial by more
ultraviolet spectrometer experiment: Pressure altitude measurements scarps in places; discontinuous scarp at base. Interpretation: Basaltic volcano recent material or possibly subsurface diversion through fissures or lava tubes.
; on N;""’L: Iclaer;s2, V]‘JZ_I*,"‘I)' 3, ‘;.1292_%}1(1)2} o> Keronaut, Gl with summit calderas Apollinaris Patera is morphologically intermediate in age between the large
n:sa lﬁf éenter },{efnlr)llclijp eIs{PcT”}xlna;Olpus ration: ronaut. AUREOLE MATERIAL—-Smooth, outward—sloping apron extends southward shield volcanoes of the Tharsis region (Carr, 1975) and those around the Hellas
Inge, J. .L. and Bri.dges "p_ M. 1’976 'Applied photointerpretation across basal. scarp oI‘Apollinarjs.Patf:ra. Gradgtlonal with rolling plains (unit pr). basin (Potter, 1976). The large summit caldera (75 km) of Apollinaris is complex,
fo; peBiE, Cattoroty.  Phtosst. Exp. B 4% 05 bx B Interpretation: Lava flows originating from fissures on lower flanks of volcano consisting of at least three coalescing collapse depressions. The outer flanks of
749—760. CRATER MATERIALS the volcano are relatively gentle but steepen abruptly toward the crest. They
International Astronomical Union, Commission 16, 1971, Physical . . .. B show the characteristic striated radial texture formed by many lava channels.
: : g be of it . Their rims, walls, ; . ;
study of planets and satellites, in Proc. 14th General Assembly, 1970: Vigst Graters shewn on map: kelieved ‘o be o JPRE. OlIpR. o ; A prominent scarp partly encloses the structure except on the south side where, if
Internat. Astron. Union Trans., v. XIVB, p. 128—137 and floors (where not covered by younger material) consist of highly brecciated, . . g ; ;
. . 51V Pt il P - it once existed, it is now covered by later and possibly less viscous flows.
1974, Physical study of planets and satellites, in Proc. 15th shocked, and partly melted country rock. Craters with rim crest diameters less C Mstsrial
General Assembly, 1973: Internat. Astron. Union Trans., v. XVB, p. than about 30 km not mapped. 'gtf”t' aten s‘l el Y e pelost charasterisiios fnto. relstl
105:=108. _ MATERIAL OF SHARP-RIMMED CRATERS-Rims complete, highly raised, raters L%L" °3155‘ ’te y h?“f‘*f‘t"'P °°g‘t°h“ a";f f"”St}CﬂS‘ 11 l° fet dﬂ’l"e ?e
1977, Physical studies of planets and satellites, in Proc. 16th rough appearing. Floors lower than adjacent terrain; rough in larger craters %roups. bdl edc; er qpo'g‘ilrap 1? ea‘ ure_zts} (:n essu;l‘lic‘e o € pdane .d dey e-
General Assembly, 1976, Internat. Astron. Union Trans., v. XVIB, where not buried by smooth plains material (unit ps); bowl-shaped in smaller come subdued by erosion prf)cessgs with time. Sm graters are degraded more
p. 325, 331-336, 355-362. craters. Central peaks prominent rapidly than are larger ones. For this reason, together with the probable variation
Jordan, J. F., and Lorell, Jack, 1973, Mariner 9, an instrument of MATERIAL OF SUBDUED CRATERS- Similar morphology to c3 craters, but in the intensity and rate of erosion from place to place, direct correlations be-
dynamical science: Presented at AAS/AIAA Astrodynamics Conf., _25o : tween relative age and crater morphology cannot be made. In general, however,
Vail. Colo.. July 16—18. 1973 rims narrower, floors shallower, central peaks small to absent iters have ha Prash — et - 4 selativel
e e e audsl By L. Syles M. Jo and MATERIAL OF DEGRADED CRATERS—Rims incomplete, floors like those of young craters have sharp, Iresh-appearing, continuous rim crests and relatively
iore, A. J., Fjeldbo, Gunnar, Seidel, B. L., Sykes, M. J., an i, b Iv level with adi in. Central peaks absent wide ejecta blankets; their floors are bowl shaped or have rough surfaces common-
Woiceshyn, P. M., 1973, S-band radio occultation measurements of Cco craters but more nearly level with adjacent terrain. Central peaks absen ) arked. by . K hills ne: : e
v A . . . . y marked by a large peak or group of hills near their centers. With time, these
the atmosphere and topography of Mars with Mariner 9: Extended CENTRAL PEAK MATERIAL-Forms prominent hill near center of c3 craters attributes are modified, and old craters have smooth floors produced by infillin
mission coverage of polar and intermediate latitudes: Jour. Geophys. and some cp craters. [nterpretation. Brecciated floor material uplifted during of eolian deposits and,debris slides from ¢ ;e walls Centl;al eaks ye deg
Research, v. 78, no. 20, p. 4331—4351. shock decompression stage following impact p : s tfro rater t P are ero
p y
Levinthal, E. C., Green, W. B., Cutts, J. A., Jahelka, E. D., Johansen, away or buried, and rim crests become rounded and discontinuous. Some craters
R. A., Sander, M. J., Seidman, J. B., Young, A. T., and Soderblom, are so completely degraded that only vague circular outlines remain; these are
L. A., 1973, Mariner 9—Image processing and products: Icarus, shown on the map by a special symbol.
v. 18, no. 1, p. 75—101. Several craters in the southern part of the map area have small depressions
Masursky, Harold, Batson, R. M., Borgeson, W. T., Carr, M. H., Contict rather than peaks near the central part of their floors. They otherwise resemble
McCauley, J. F., Milton, D. J., Wildey, R. L., Wilhelms, D. E., Murray, normal impact craters in this region and elsewhere on Mars; the origin of the
B. C., Horowitz, N. H., Leighton, R. B., Sharp, R. V., Thompson, . 7 d <& 1 they are tt 1 : e : tk
T. W.. Briggs, G. A., Chandeysson, P. L., Shipley, E. N., Sagan, Carl, —— 1  Faultscarp — Bar and ball on down thrown side epressions, unless they are themselves impact craters, is not known.
Pollack, J. B., Lederberg, Joshua, Levinthal, E. C., Hartmann, W. K., ) STRUCTURE
McCord, T. B., Smith, B. A., Davies, M. E., de Vaucouleurs, G. D., ———  Narrow depression or graben The boundary between plains and plateau materials in the Aeolis Mensae region
and Leovy, C. B., 1970, Television experiment for Mariner Mars Fihe Guadiaels As icad b7 aiketici ot Retthwesttrendina i t
1971: Icarus,v. 12, no. 1, p. 10—45. T Searp — Lioe 4t bass. Barb paints down dope. Inferprefation; Flow front ot of the quadrangle is marked by a series of northwest-trending linear escarpments.
Pettengill, G. H., Rogers, A. E. E., and Shapiro, I. 1., 1971, Martian Pl s They are parall_el to major faults mapped in the Elysium quadrangle to the north
craters and a scarp as seen by radar: Science, v. 174, no. 4016, P (Scott and Allingham, 1976). The scarps probably represent fault and fracture
p. 1321—1324. iy o ) . o systems along which the highlands are being eroded and retreating to the south-
de Vaucouleurs, G. D., Davies, M. E., and Sturms, F. M., hi' 1973, Craterk Tim, Crest. — NO:I,ShOW?h‘fSE;mg snllzl;duat;rs ord\&fk}e:tzcslndlstlnct‘ also west. A subordinate set of northeast-striking fractures have produced blocky,
The Mariner 9 areographic coordinate system: Jour. Geophys. 30° marxs remnant rim outlines of highly degraded unmapped Crater rectangular tablelands as isolated remnants of the main plateau. The northeast
Research, v. 78, no. 20, p. 43_9‘5—440"‘- Mare: US. Geol. S B Caldera 1i d . structural trends are better developed elsewhere on the plateau, as shown by the
W‘I]r;ti;as;:r?c.;/ lee',psénToiosgzl;:; "ggmljg‘lg po BIS: [ShBe TEOLyDRINEY 220° 215° 210° 205° South 186° 180° 4ECTA T On AepreSSIon straight parallel walls of Al-Qahira Vallis and other smaller channels whose courses
g . . 5 . 4 - P 1
Wu, S. S. C., Schafer, F. }J., Nakata, G. M., Jordan, Raymond, and Interior—Geological Survey, Reston, Va.—1978—G78132 are probably controlled by faulting.
Blasius, K. R., 1973, Photogrammetric evaluation of Mariner 9 . . GEOLOGIC HISTORY
X - Prepared on behalf of the Planetary Geology Program,
photography: Jour. Geophys. Research, v. 78, no. 20, p. 4405—4410. Planetary Division, Office of Space Science, National A cratering episode early in the post-accretiqna] history qf Mz}rs is recorded in
SCALE 1:5 000 000 AT 0° LATITUDE Aeronautics and Space Administration under contract the hilly and cratered terrain of the southem highlands. This episode presumably
CTIO W-13.709 occurred after any early melting stage of the planet’s surface had taken place, as
MERCATOR PROJECTION the crustal rocks had sufficient strength to retain crater forms and other local
0° IO [ | { { iy Y variations in relief. Volcanism on a regional scale occurred after the period of
_yge (AR T \ \ X, \ high impact flux. Large areas within the hilly and cratered material were buried
: / / / // ,J ,1 I’ f f \ \ AN by lava flows and ash, leaving smooth, flat intercrater surfaces and the projecting
-20° /4 1// /’ ll II l’ lL \\ rims of many large craters. These surfaces are represented by the cratered plateau
-30°¢ L T T T T T and plateau materials. Sources of the lava flows are unknown; probably they
100 50 0 KILOMETERS 100 200 300 400 500 were extrusions from fissures. Tectonism during and after this period of volcanic
CONTOUR INTERVAL 1 KILOMETER activity produced crustal extension and uplift of the present highlands along a
northwest-trending fault system; initially this fault zone separating the lowlands
and highlands was farther to the northeast. Subsequent erosion and scarp retreat
) A ) ) concomitant with stream channeling and dissection of the highlands left large
A:camefa pictlirss High:tesoluition Bicamiatd pictiites areas of the lowlands covered with debris from these processes. Volcanism
225 1807 G52 2 Indiex No DAS No e Ko DAS Niv bndles: Mo DAS No friceos No DAS No nidex No DAS No ndex No DAS No continued throughout this period but seems to have been mostly confined to the
. lower regions, producing rolling plains material and the shield, Apollinaris
64,08 13796 1 7650788 25 7937928 45 6390858 nfers
7650473 Ha 8 2 7650508 26 8009678 46 7793938 Pdtel’d. i Z : . . o .
7650403 a ; 3 7702678 57 6606878 47 6318968 The later stages of martian history in the Aeolis region are distinguished only by
1 ';“" 1333 ‘1‘ 6 4 x;i?zg ig gggggog 48 gg:g;j: a light flux of small impacts and continuous erosion and deposition by the wind.
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