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NOTES ON BASE sl o CORRELATION OF MAP UNITS PHYSIOGRAPHIC SETTING

This malp ShIeet i: ;')n2e5 (())fo?) ;t:;-(i)es c:\;ersinogoz)h(e)ocglzige surfaf;;);" N;z;x:;;;t b OUNIALR The Amazonis quadrangle lies within the northern sparsely cratered hemisphere of Mars (Carr and

nominal scales of 1: and 1: atson § g o . i . .

. ? ’ vy 23y L PLAINS AUREOLE others, 1973). The dominant structural and physiographic features of the quadrangle are low feature-

”(FMh:SLi:;(or :[‘::'gtehgrfs":agp7g;’ta was the Mariner 9 television experiment MATERIALS l\:g?éﬂ;?‘g_ :AI\;\?S:IXE MATERIALS CRATFERIMETERIALS less plains (Amazonis Planitia) in the center third of the quadrangle, the western flanks of the large

¥ ! i volcanic construct, Olympus Mons, and its associated aureole deposits (Lycus Sulci), which lies on the
ADOPTED FIGURE eastern slopes of the plains, and an area of rough knobby terrain along the west edge of the quadrangle.

The figure of Ma'rs used for. the computatiqn of the map grojectjon is The central plains descend northward into the circumpolar lowlands (Arcadia Planitia, Vastitas

gr:;g%b‘l;at; Sphe;md (t'llattenépg Off 13/;792)7V;’:th al}he.qtfam"alﬂll'adl’llu.s zf Borealis) and rise southward where they are bounded by the cratered terrains of the equatorial region

.4 km and a polar radius o .7 km. is is not the height of Mars.
datum which is defined below under the heading “Contours”’. ps

FROIECTION The oldest ial d in th gEOLO(';IC SgMM;‘R'Y knobb ial that f h

The Mercator projection isused for this sheet, with ascale of 1:5,000,000 o 01688 Meria. expuse A0 the Alnazonts qUActangte 15 .rough nooby matgrla t it Torms the

at the equator and 1:4,336,000 at lat 30°. Longitudes increase to the west margin of the central plains. Thls.matgnal was included in the knobby terrain unit of McCaul?fy

west in accordance with the usage of the International Astronomical and others (1972) and the fretted terrain unit of Sharp (1973). The exposures of the knobby terrain

Union (IAU, 1971). Latitudes are areographic (de Vaucouleurs and / are a consequence of elevation and degree of burial by the various plains-forming materials that fill

others, 1973). 8 the central plains and cover its margins. The knobby material in the quadrangle is probably partly

buried eroded remnants of primitive densely cratered terrain (Carr, 1975). Much of the knobby
CONTROL e : - p :

. . . . - . . P material is arranged in vague arcuate and circular outlines suggestive of old eroded craters. The small
Planimetric control is provided by photogrammetric triangulation using i number of C, or C, class craters with coherent rims in the unit suggests that the knobby material
Mariner 9 pictures (Davies, 1973; Davies and Arthur, 1973) and the 4 - 1 2  Crater Querent 1 8 00 0y IaIer
radio-tracked position of the spacecraft. The first meridian passes hgd‘an intense erosional hls_tory thgt has mpstly cl.estro‘yef:l the older craters. Howe_ve{, the number
through the crater Airy-O (lat 5.19° S) within the crater Airy. No 250 o! L‘ ar}d C.3 (flass craters is the highest of all units within th§ qu'adrangle and t}1e1r size freq}lency
simple statement is possible for the precision, but local consistency is distribution indicates an age comparable to the cratered terrains in the equatorial regions of Mars
5-10 km. (Hartmann, 1973). The northern exposures of knobby terrain are almost completely buried by plains

MAPPING TECHNIQUE material, and'many islandlike knobs rise above the level plains. Rolling plains material encroaches

; . o g < upon and buries the south edge of the knobby terrain.
A series of mosaics of Mercator projections of Mariner 9 pictures was Th & old ial is th i lai it that £ i 3 i ofthe basin, Th
assembled at 1:5,000,000. e next o ‘est materla Is the rolling plains unit .t at forms t e_sout ern margin o the basin. he
: : . i ; topography of this material consists of low, rolling elongate highs and indistinct lows trending

Shaded relief was copied from the mosaics and portrayed with uniform generally northwest. The highs in some local areas break up into very irregular trending scarps and

illumination with the sun to the west. Many Mariner 9 pictures besides Th dul. h f th 1li lai its el hi id d

those in the base mosaic were examined to improve the portrayal fractures. e undulatory character of the rolling plains, its elongate highs, ridges and scarps suggest

= hat the material 1s mostly volcanic plains formed from lavas, possibly basalts, with a thin coverin

(Levinthal and others, 1973; Green and others, 1975; Inge and Bridges, tha HE Miaterld 0SLY Y0 P rme o Yas, P ¥ Dl ’ 13 TnE

1976). The shading is not generalized and may be interpreted with of eghan deposits. T.he l?oundary of the rolling plains with younger plgms mat.erlal is gradatlgnal

nearly photographic reliability (Inge, 1972). and in some areas arbitrarily placed. In these areas the boundary is determined mainly on the b351§ of

Siuled rallef muifysisiand seprassntaiitovivs wads By Susan L Basis igh-resolution pictures revesl highly waried Surface detad on she rollng plain i, Most of the
) CONTOURS DESCRIPTION OF MAP UNITS features seen in these pictures are probably due the erosive action of high-velocity winds. Lobate

Since Mars has no seas and hence no sea level, the datum (the 0 km escarpments, possibly the terminal edges of lava flows, are strongly etched into streamlined forms

co:tqu;l ll;:e) for altlt;ld:S 1sthdefi:ed bydafgrawﬁltydﬁeld dc}scrsbed b‘); PLAINS MATERIALS similar to terrestrial “‘yardangs” (McCauley, 1973). Planar surfaces of the flows are eroded into

iporee‘l-;c 19:;To:;$b?nedogith 0ar 2l'lar:nmi<;:: atmeg:e; Gordan an ps SMOOTH PLAINS MATERIAL -Covers almost 50 percent of the quadrangle; flat, light, numerous closely spaced parallel grooves and lineations. The ejecta blankets around a number of
" i pheric pressure \ i 5 S i X ’ ” 3 5 H
surface derived from radio-occultation data (Kliore and others, 1973; featureless surface at high and low resolution. Frequency distribution of craters > 3 km small craters appear to have formed a protective cover to the erosive processes that have lowered the
Christensen, 1975; Wu, 1975). diameter less than 100/106 km?2; crater density least in central part of quadrangle. Inter- surfaces upon which the craters lie. Thusf these craters and thlell' elht"c'[a ;re ondelevalted platltormi:i
jon: i i i is its: ic in ¢ : The s h plains f th N ins-forming materi; ithin t uadrangle, ove n

The contour lines on most of the Mars maps (Wu, 2975) were compiled 20° pretation: Relatively thick volcan_lc .and eolian deposits; probaply thickest in central ) e mOOg p Tln thorm 'te Y?lléngiltt}? al_nt OiImSmgf m"i e”:: a‘:/e . nAt 52(: 33 rljmgrees olutrioyn athc

from Earth-based radar determinations (Downs and others, 1971; o part of quadrangle. Extreme youth indicated by low crater population e e e o N e N o

Pettengill and others, 1971) and measurements made by Mariner 9 : Pise PLAINS MATERIAL-Resembles smooth plains material (unit ps) but has greater crater smooth .plalr_xs material is nearly featureless and.sparsely cratered, hgvmg very few craters larger than

instrumentation, including the ultraviolet spectrometer (Hord and population ranging from about 100-200/106 km2. In places subjacent topography, %O km in diameter. At 200 to 300 m resolution, the smooth plaJ{ls appear much the. same except

others, 1974), infrared interferometer spectrometer (Conrath and including hills and fractures, visible on high-resolution photographs. [Interpretation: for a nu_mber of low, lobate escarpments. In general, the density of craters appears to increase west-
others, 1973), and stereoscopic Mariner 9 television pictures (Wu and Volcanic and eolian deposits, older and/or thinner than unit ps ward with the least number of small craters (less than 20 km diameter) in the plains surrounding
others, 1973). - ROLLING PLAINS MATERIAL—Occurs mostly on the margin of the southern part of the Olympus Mons. Because of the increase in crater density westward, an arbitrary division is made

Formal analysis of the accuracy of topographic elevation information Amazonis plains; smooth, uneven, moderately cratered, mottled appearance. Lobate bgtween the matelrlals ‘of smooth plains and Plams.. Plains m?terlal, in both high-and low-resolution

has not been made. The estimated vertical accuracy of each source of overlapping scarps. Crater density less than plains material in Amazonis quadrangle but pictures, appears identical to t.he smooth plains unit except for the greater number of small craters.

data indicates a probable error 1-2 km. imi i ial i ion: ava i v The plains and smooth plains materials probably include both aeolian and volcanic materials.
similar to plains material in other areas. Interpretation: Mostly lava flows thinly covered

NOMENCLATURE by eolian deposits Aeolian material may be interbedded with the lavas, and almost certainly the present surface is

) . . § partially covered with wind blown debris. The presence of low, lobate scarps suggests, however, that

All.names on this sheet are approved by the International Astronomical RELIEF FORMING MATERIAL L . the cover is discontinuous and that in places volcanic deposits are at the surface. Both plains materials

Union (IAU, 1974;1977). KNOBBY MATERIAL-Consists of rounded to subangular, generally equidimensional appear to fthin to the west and south.

MC-8: Abbreviation for Mars Chart 8. hills forming rugged upland terrain. Forms part of rims and walls of craters older than The increase in the number of small craters westward on the smooth plains and plains materials

M 5M 15/158 G: Abbreviation for Mars 1:5,000,000 series; center . High-resolution photographs show triangular faceted faces and elongate shapes implies that 1) either the surfaces of the plains material are older and thinner on the western flank

(()}f sheet, 15° latitude, 158° longitude; geologic map re§embllng yardangs as well as goqxca] forms. Summit craters on conical form6s rarg. of the basin and become younger and thicker towards the center of the basin and around the aureole
. Highest crater density of any unit in quadrangle, ranges from about 200-300/106 km2. of Olympus Mons, or 2) there was a layer of haze or windblown dust close to the ground in the center
REFERENCES Interpretation:  Remnants of ancient cratered terrain; dissected by faults and fractures of the lowlands when the Mariner pictures were taken that obscured the small craters. The first

Batson, R. M., 1973, Cartographic products from the Mariner 9 mission: '(;)' ‘t;; sademibiyed by all #lains nodi Interpretation is pr.eferred. L o

Jour. Geophys. Research, v. 78, no. 20, p. 4424-4435. [} 15° @ MOUNTAIN AND DOME MATERIAL Qlympus Mons is Fhe youngest feature within the quadrangle. However, the building of the large
1976, Cartography of Mars; 1975: The American Cartographer, ; w - SPARSELY CRATERED SHIELD MATERIAL-Forms the large shield volcano, Olympus shield volcano and its associated aureole deposits probably was partly contemporaneous with the
v. 3,no. 1, p. 57-63. ) ) Mons. The flanks of the shield slope 4°5° and have a fine radial pattern of grooves and formation of the plains and smooth plains material. Olympus Mons rises from the smooth plains

C}:gnstense‘ril, E. J.,ctl9175,nl(\j/la(r)tlztlir;a;ogzg;i?z;ei«:{veﬂof:?mcgzi’l;ll)t,z: ridges that terminate abruptly at the scarp marking the edge of the shield. High-resolution more than 23 km above the adjacent terrain (Carr, 1976) and is 500 to 600 km across at its base.
Pl\:;léa::h a‘l;, ssgenoraio ap 29:2_2913. : - . pictures show the radial pattern to be composed of a network of intersecting and anasto- ngh-resolutlon pictures reveal sharply defmt?d flows and channels on its flanks. The scarcity of

e B, J éurr;ln ,R E el e e, Enils, . e gl mosing low ridges, narrow channels, and elongate fingerlike structures. Some of the impact craters or‘l its surface a.ttests to a relatively yguthful age, equivalent to 200 m.y. (Soderblom
i s Pe.arl.’.l " Pi’rraélia,-,J " V;elker J, S B;Jrke, T,E 1973, larger ridges have sinuous channels along their apex. Slight breaks in the slope of the :;;m others, 1974; Carr, 1976) if the crater accumulation rates on Mars are comparable to those on the

- W, i Jr Chy LA il o . . .

Atmospheric and surface properties of Mars obtained by infrared flanks of the volcano form a pattern of roundeg terrz_icellke segments. A summit crater ”(l’"ﬁn.l Jeamo is bounded at its base b R 1 168 s By, & 1 i
spectroscopy on Mariner 9: Jour. Geophys. Research, v. 78, no. 20, marks the crest. Interpretation: The elongate fingerlike structures and narrow channels Ihe large volcano 1s bounded at 1ts base by a roughly circular scarp 1 to 4 km high. Several different
p.4267-4278. on the flanks of the shield are made by lava flows; the summit crateris a caldera. Olympus origins for this scarp have been postulateq; however, on}y two are considered hgre. King and Riehle

Davies, M. E., 1973, Mariner 9: Primary control net: Photogramm. Mons is a shield volcano made up of low-viscosity, probably basaltic lava. The small (1974) postulate that the outer reaches of the slopes of Olympus Mons are dominantly ash-flow tuffs
Eng., ‘;\;[3192, no. li}Pﬁ 125]‘)7-:;0(2;- 1973 Marti . ” ) number of superimposed craters on the flanks of the volcano suggests a relatively young that eolian erosion has extensively modified to form the scarp. This theory requires that the erosion

Dz}wes, u .l;andR t urﬁ e g XT3 4a;;|;x:‘§|;r4ace coordinates: age, possibly 200 million years (Carr, 1975) if lunar and Martian rates of crater accumula- be very selective, very active on the outer reaches but ineffective on the flanks where the fine details

OUL. LI€OPRYS: RESEANCI, Vi /Oy I0x 20, D: i - tion are comparable of lava flows and channels are preserved. Eolian erosion tends to streamline or aerodynamically shape

Downs, G. S., Goldstein, R. M., Green, R. R., and Morris, G. A., 1971, - . . -

< .. . ¢ obstacles being eroded. The highly irregular nature of the small elements of the scarp face do not
Mars radar observations, a preliminary report: Science, v. 174, no. AUREOLE MATERIALS L 3 3 . s
4016, p. 1324-1327. . i . . suggest streamlining. Furthermore, the amount of erosion necessary to forma cliff 1 to 4 km high would

Green. W. B..Jepsen. P. L.. Kreznar. J. E.. Ruiz, R. M., Schwartz, A. A Occur as several overlapping sheets of distinctly textured and lineated terrain that form have to be extreme and for Olympus Mons would have to be almost equally effective in all directions.
and,Sei.dn;,an,pJ. B., 1975, Removal of instrument signatur,e from an asymmetric apron or aureole around Olympus Mons. They extend more than 1500 km An alternate hypothesis, which is favored here, is that the cliffs bounding Olympus Mons are fault
Mariner 9 television images of Mars: Applied Optics, v. 14, no. 1, northwest from th'e center of Olympu§ Mons but only 500 k"} east. Four separate deposits scarps that have been slightly modified by eolian erosion (Carr, 1976). Though roughly circular, the
p. 105-114. 10° have been recognized in the Amazonis quadrangle, but additional ones may be present. scarp is actually composed of a number of intersecting linear segments, some of which appear to have

Hord, C. W., Simmons, K. E., and McLaughlin, L. K., 1974, Mariner 9 Each deposit can be distinguished from adjacent ones by the length and width of the ridges rotational displacement along their traces. The net effect of the movement along the bounding faults
ultraviolet spectrometer experiment: Pressure altitude measurements and the orientation of the surface featur.es. The absence of small superimposed craters is that Olympus Mons has moved upward in respect to its surroundings. However, the grooved terrain
on Ma’LS: Ica"us’[}:_ﬂ,’ ‘l‘°- 3% 11’ 292'.1::02{: —_ T suggests a very young age, perhaps only slightly older than Olympus Mons. Interpretation: that forms the aureole around Olympus Mons appears to be formed of blocks that are tilted inward,

Inlg:t" J(.ien't,e:?:ezf’ Pul;c“;{‘;',sqoz_l“:%r; MSILAtIon SLCroNAnT. Akl A series of overlapping, very fluid lava flows extruded prior to the construction of Olympus forming a minor circular basin around the volcano. This basin is filled with smooth plains material.

Inge, J. L., and Bridges, P. M., 1976, Applied photointerpretation for Mons but associated with the volcanism that produced the large shield volcano. Subsequent The relative movement along the scarps around Olympus Mons, therefore, could be downward for the
:ir’bn.xsh.éartogaphgz ’Ph.oto.g,ramm., Eng.,v. 42, no. 6, p. 749-760. eolian erosion has modified the surface forms of the deposits and in places has stripped an adjacent terrain rather than upward for the volcano proper, indicating perhaps a regiona(l) subsidence

International Astronomical Union, Commission 16, 1971, Physical overlying deposit to expose the uqderlylng one . . into the magma chamber caused by the extraction of the high volume of lava (8 x 10° km™) that
study of planets and satellites, in Proc. 14th General Assembly, 1970: AUREOLE DEPOSIT UNIT 4—Lies on and overlaps all other aureole deposits; partly buried formed Olympus Mons and the aureoles. An alternative explanation is that as Olympus Mons
Internat. Astron. Union Trans.,v. XIVB, p. 128-137. by the smooth plains material. The central and southeastern parts of the nearly circular accumulated its great mass, the crust of Mars was depressed beneath it, and fracturing and tilting of

1974, Physical study of planets and satellites, in Proc. 15th deposit form a shallow basin filled with smooth plains material. The surface is char- the blocks of the grooved terrain occurred as the crust yielded to the weight of the volcano. Sub-
Ge;lggall(;xsssembly, 1973: Internat. Astron. Union Trans., v. XVB, acterized by a series of ridges and grooves that roughly parallel the outer boundary of the sequently, renewed activity in the magma chamber beneath the volcano reelevated the core, reversing
p- 19-77 I & wisnare andl agtaiiiine. & P 181 deposit. Individual ridge segments are from 10 to 50 km long and forman anastomosing the direction of movement on faults previously formed when the central part had been depressed.
General Assemytfll;alg7u6 Ifr?t:ma}; aX:tro;nUniZn Trans., (it press) pattern that varies in length and width over different parts of the deposit. The ridges The aureole deposits, because of the spatial arrangement surrounding Olympus Mons, are clearly

i | Jack 3 Masiner 9. an iasGuiment Gf are closely spaced in the western and northwestern areas (32 ridges per 100 km) and associated with the volcanism that produced the large shield volcano. The aureole is interpreted here

Jordan, J. F., and Lorell, Jack, 1973, Mariner 9, i h 16 rid 100 k The rid d ) ! | K i : :
dynamical science: Presented at AAS/AIAA Astrodynamics Conf., further apart in southwestern exposures (16 ridges per m). The ridges are estimate to be a series of very fluid lava flows that were extruded during several episodes prior to the building
Vail, Colo., July 16-18, 1973. to be as much as 1 km high. Their pattern is broken by several sets of intersecting long of the main edifice of Olympus Mons. Transection and superposition relations exhibited in the

Kliore, A. J., Fjeldbo, Gunnar, Seidel, B. L., Sykes, M. J., and Woiceshyn, linear grooves that may be grabens or pos?bly fractureg with little dlsoplacement. ;I'Wo southeastern part of this quadrangle and also in the Tharsis quadrangle (Carr, 1975) indicate that the
P.M., 1973, S-band radio occultation measurements of the atmosphere major sets of grooves trend between N 20° W to N 30° W and N 65° W to N 70" W, aureole was deposited after the formation of the rolling plains, but prior to the deposition of the

o . o . . n 1 ° . . . . . .
Bf;d tll)Pngzp_hy of M;rs wllth.tM;m.uerji E()‘item:\ei n;{ss:oncchov:r:;%e 50 andwa mlpor set trends N 35° E . i o smooth plains material, which overlaps and buries some of the aureole deposits. The aureole deposits
zo pzooar 3233"1‘3';2: 1e deks udess Jour: LEOPIYS. REsearciiy v 1S, - AUREOLE DEPQSIT UNIT 3-Occurs In northeast corner of thf{ qu.adrangle. wherf: it s in turn superimpose one another, and each has a different scale of texture of curvilinear troughs and

Levir.ntha,lp.E C.. Gesti. W. B.. Ciitts, 1. A.. Jatielks, B. D.; Tohansen, covered by unit auy and rests upon unit au(l); At the contact of unit auy with unit auy ridges. Also the orientations of these features differ in relation to overlying and underlying deposits.
R. A., Sander. M. J., Seidman, I. B., Young, A. T., and Soderblom, the ridges of unit au, trend generally N 60° W whereas the ridges of unit auy trend N In the Amazonis quadrangle four aureole deposits are recognized. The deposits are roughly circular
L. A., 1973, Mariner 9—Image processing and products: Icarus, v. 18, .10 E tq N 20° E. The surface char.actenstlcf‘. of unit aug are §1m11ar to those of unit auy with the curvilinear ridges and troughs oriented generally parallel to their margins. The centers of the
no. 1, p.75-101. in magq1tude, and e)_cce:pt for the dlffe{ence in trend of the ridges at the contact of the circular deposits (except for unit 1) are northwest of the center of Olympus Mons. This could indicate

Masursky, Harold, Batson, R. M., Borgeson, W. T., Carr, M. H., McCauley, two units, they are difficult to differentiate that the fissures or conduits from which the flows originated were located northwest of the present
J. F., Milton, D. J., Wildey, R. L., Wilhelms, D. E., Murray, B. C., AUREOLE DEPOSIT UNIT 2—Occurs west of Olympus Mons and is covered in part by unit center of volcanic activity of Olympus Mons. However, it is possible that these flows came from the
Horowitz, N. H., Leighton, R. B., Sharp, R. V., Thompson, 1;1 Wk., auy and overlaps unit au;. The age relation between auz and au, is not known as a same conduit that built Olympus Mons and that their location principally to the northwest of
?rlggs,LG(.iAi; ChaJndﬁysstin, ?.ti.,lslgpgy,}f;rlfr;aizga& Clgﬂ’l\lligczid’ contact between the two units is not exposed. Both deposits (units au, and auy) are Olympus Mons is mainly due to the topography, which slopes northwest towards Arcadia Planitia.

" X T 5 ,Levinthal, . . > . . 5 - - H P it - P g 3 s &
= B.: Semi:h,el;g A(.)f l;‘:vies, P gy Wl ey p?rtly. covere;l by unit auy, and bot?drest :n.umt ‘iiul‘ I-;owevelrl, the i:urf}:{ce f;ature? Tl?e Qlde's;t dePos_lt ‘(url'nt 1.) is more r?early centered on Oly_mpus Mons .t}:nan the younger ones, which
C. B., 1970, Television experiment for Mariner Mars 1971: Icarus, o .umt au, show a gregtet arr}ount of degra ation an are of a smaller sca e than those o may lpdmate an increase in northwest slope between the time of deposition of the older and younger
v. 12, no. 1, p. 10-45. unit auy, therefore, unit au, is considered an older deposit than unit auy. The south half deposits.

Pettengill, G. H., Rogers, A. E. E., and Shapiro, I. I., 1971, Martian of unit au, is mostly buried by plains material, but the terminal edge of the deposit stands [t is not known whether the curvilinear ridges and troughs and lobate escarpments bounding the
craters and a scarp as seen by radar: Science, v. 174, no. 4016, out in clear relief. The ridges that form the edge of the deposit are at an acute angle to aureole deposits represent original flow structures or are subsequent erosional forms. High-resolution
p. 1321-1324. ) the trend of ridges of the underlying unit au; deposit. The north half of unit auy is partly pictures (DAS 6823388) show ridges of unit 1 to be highly eroded by wind into streamlined forms.

de Vaucouleurs, G. D., Davies, M. E., and Sttu;'ms, F(.;M.,;r-, 11373, Tt}11e covered by aug, but an expression of the terminal edge of au, can be seen in the auy However, the general parallelism of the ridges with the bounding scarps of each of the units strongly
vMa7r18m:o9 2aoreogr:§gnsc_4c;%o;dmate system: Jour. Geophys. Research, deposit as a slight crescentic ridge and valley indicates that the location and orientation of the ridges are mostly from original flow structures and

Wu. S ’S C 1’9p7.5 Topogra;;hic mapping of Mars: U.S. Geol. Sruvey 0° AUREOLE DEPOSIT UNIT 1-The oldest and most extensive of the aureole deposits and is only subsequently have been modified by eolian erosion.

Interagency Rept. 63, 191 p. overlain by all other aureole deposits. The full extent of unit au; is not known as smooth GEOLOGIC HISTORY

Wu, S. S. C., Schafer, F. J., Nakata, G. M., Jordan, Raymond, and 160° South 15656° 1602 140° 135° plains material laps upon and buries the outer reaches of the deposit. Surface features B . . ) ) . .

S s 8 > ] ) J ) : 3 ; T . o : The geologic history of the Amazonis quadrangle, interpreted from the stratigraphic relations of
Blasius, K. R., 1973, Photogrammetric evaluation of Mariner 9 photo- Interior—Geological Survey, Reston, Va.—1978—G77025 differ from overlying deposits mainly in scale and are characterized by sets of anastomosing e var et 4 1ock unite. B ith th . f ancient cratered terrain to f the knobb
graphy: Jour. Geophys. Research, v. 78, no. 20, p. 4405-4410. P o N ) ’ PL P ) ridges and alined hills and knobs as much as 10 km long; these features are alined roughly o 'rl ‘ ,Il,h?sppe [ro;l um;, blegan b : = erosnonto at{lc‘:llen clra er'e e:iramdoh'cl)lrm e’ cne h y

O';Pf“eg on bfha” ol ﬂ.’? Lungr andAd anctary' | rograéns with the trace of the outer edge of the deposit. Where well exposed, the ridges are closely g\a elna .d 11 .mathenh‘ fro a f);‘/['repijese.n S remr}ax:i § f°. cnsely cra{ereb anb dl Y ter;f%n k }?t
SCALE 1:5 000 000 AT 0° LATITUDE f l“f‘\ \avtlima7 Acronautics and Space Administration under spaced, approximately 30 to 40 ridges per 100 km. High-resolution pictures (DAS 6823393) de‘ff. ope fet;r yhl.nh e 1s\orf}l/ o hars uring la Retlog (Zi 1qtense_meteo‘;1;e eugardment. ATfer the
MERCATOR PROJECTION contract W-13,709 of the ridges show aerodynamic shapes similar in form to terrestrial yardangs teL me o ith ¢ blg 1mp;a;t lllx’ —y \I»I(asha ingbpberlo ?t. ero;;lon an ¢ ;,gra_dat:ion of thefcrﬁterid
0 KILOMETERS 100 200 300 400 500 600 900 1000 - IRREGULAR SHIELD MATERIAL-Forms irregular shaped, convex upward structures ‘e‘rrtalr;,sm. o sleq(uen‘ eve‘.opn;ent of. the nto tykter{;““-Th anyto e i eposnsho ﬂt edgd
] | ] ] ] ] ! with summit craters. Occurs in the rolling plains material in the southern part of the ufdtir l;é“f’? ton )él as éd]g(ue t‘)‘gcu a a.rrqngel?len S‘; nobs. efm;X major e’veglt Wa;,t‘lf p mgf
/ quadrangle. In high-resolution pictures surface appears rough with small knobs and grooves g, ']te (t)h' tL;d ere ﬂ;m ur.lo 3{ .terral_rllhm k Z SlOUt en?hreglons of the m?ll? arei oy a tdK series o
II // y along the margins. Interpretation: Volcanic deposits, probably basaltic lavas. May be ":iSd S' dd X oIms e r(;] ng I;l‘u;s'. d & %a;loryfc ﬁraclizr ot t edrollr}g p ?ES - lsome il lti'.
il 1 7 7 7 one of many vents or sources of the rolling plains material 1IGg85 And stasps Toay felest fLis bume topogrdp yiol thee cr.atere JEalns: RS empasement o
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