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e 2 7 10° CORRELATION OF MAP UNITS INTRODUCTION

e, J ’ . The Margaritifer Sinus quadrangle lies within a broad north-sloping trough, the Chryse lowland.
— between the elevated Tharsis plateau to the west and the cratered upland to the east.
The rugged, uniquely martian chaotic terrain is best developed in this quadrangle. Sinuous furrows
CRATER MATERIALS a few kilometers wide and as much as several hundred kilometers long cover most of the quadrangle;
in several places are broad regions many tens of kilometers wide that appear to be complex channel
systems. None of these features can be correlated with markings seen from the Farth.

The major part of the quadrangle consists of moderately cratered material containing craters of dif-
ferent morphologic types. This region is typical of the most cratered regions of Mars (Jones, 1974),
having been previously mapped as cratered terrain, undivided (Carr and others, 1973), as moderately
cratered terrain (McCauley and others, 1972), and as plateau plains (Wilhelms, 1974).

PHYSIOGRAPHY

At the resolution of the available data, major clues to the important geologic processes and the nature
of the surface materials must come from the gross morphology of the terrain. The entire quadrangle
lies within a broad north-trending trough (Christensen, 1975) called the Chryse lowland, which con-
tains nearly all the major channels on Mars and almost all the chaotic material. All major channels are
concordant with regional slopes within the Chryse lowland; small channels are apparently controlled
more by local slopes, particularly by the shallow depressions of large, ancient impact craters. These

This map sheet is one of a series covering the entire surface of Mars at
nominal scales of 1:25000000 and 1:5000000 (Batson, 1973, 1976).
I'he 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
33934 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 a scale of 1:5000000
at the equator and 1:4336000 at lat 30°. Longitude increases to the
west in accordance with the usage of the International Astronomical
Union (IAU, 1971). Latitudes are areographic (de Vaucouleurs and
others, 1973).

REGIONAL MATERIALS

CONTROL
Planimetric control is provided by photogrammetric triangulation using

Mariner 9 pictures (Davies, 1973; Davies and Arthur, 1973) and the ~52 ~52 craters are now marked by the isolated remnants of rim materials, and local channels tend to form
radio-tracked position of the spacecraft. The first meridian passes radial patterns. The largest example is a 500-km-diameter depression, with radial channels and rem-
through the crater Airy-O (lat 5.19° S) within the crater Airy. No nants of rim material, that occurs at lat 18° S. and long 20° W,
simphe:tatement da possivle lagithe: precikion; but IDC:fl C(’“,SiStc"cy i In the northwest corner of the quadrangle, the major rift zone that formed Valles Marineris appar-
:so-zlnﬁkknr::;:;icpt along the southern edge where inconsistencies as large ently ends. The straight scarps that bound the great canyons to the west give way to irregular scarps,
: : except in parts of Capri and Eos Chasmata, and to large expanses of chaotic terrain. The nature of the
MAPPING TECHNIQUES surface material apparently controls the form of the canyons to a great extent. To the west of the
A series of mosaics of Mercator projections of Mariner 9 pictures was quadrangle, nearer Tharsis Montes, the surface material may consist of relatively hard volcanic flows
assembled at 1:5000000. DESCRIPTION OF MAP UNITS or indurated breccias, where rifting produces sharp linear fractures. In the Margaritifer Sinus quad-
Shaded relief was copied from the mosaics and portrayed with uniform REGIONAL MATERIALS rangle, I}!-.‘ surface is not capped by _rip.id cohesive mulgria] bul_ rut_hcr is ‘madc up of inhomogeneous,
illumination with the sun to the west. Many Mariner 9 pictures besides ) § - unconsolidated rubble produced by impact events. This material forms irregular scarps and may also
those in the base mosaic were examined to improve the portrayal P SM()O]’H:PL»\]NS MATI.'.R!AL Forms smooth and gently contain large quantities of water ice. The east-west rifting may have initiated a process of melting or
(Levinthal and others, 1973; Green and others, 1975; Inge and Bridges, undulating surface occupying crater floors and large expan- release of water from the subsurface that formed the chaotic terrain and created broad channels as
Il‘g:r?]' :h?ll; s:“;‘::g’i;ﬁngﬁh F{E?Er:.l“;zd_f;;]d i 99 interprenedivish so3 '[‘_“QII‘II'{"SECF“ f“‘d 5““““?"“{“’1'“_ parts "’f__ qua.drlangl‘c: water and debris flowed to the north down the slopes of the Chryse lowland. )

s i AR ’ some areas have isolated, low, irregular hills. Few channels The physiography of the chaotic material has been described elsewhere (Sharp and others, 1971,
Shaded relief analysis and representation were made by Patricia M. occur in unit. Density of fresh craters is same or slightly Sharp, 1973). The type area is within this quadrangle at lat 0° to 10° S. and long 15° to 35° W, The
Bridges. less than u:llcralcrcd—pialcau nmtcngl (unit pc) but with description of the unit by Sharp (1973, table 1) summarizes the data: **Jumbledchaos of slump and

CONTOURS I'cwe_r modified craters. fn."erpre.'armn: i Lurgcr_ £Xpanses collapse blocks in lowland depressions bounded by steep walls with arcuate fractures.”
Because Mars has no seas and hence no sea level, the datum (the 0 km 100 ~10° o_u:sul_cqu Lm‘lc‘rs‘mfl{ t’ILIfOI:;m,OI;{;.INmL_ ]_"'“cn:i;i : Msatc: GFOLOGY
contour line) for altitudes is defined by a gravity field described by -10 rial within craters is locally derived from crater walls. Sur S
spherical harmonics of fourth order and fourth degree (Jordan and ficial _nmlcr]ul in all occurrences is fine-grained material Si.r.ftlgrnl)ll}' y . " . . vy .
Lorell, 1973) combined with a 6.1-millibar atmospheric pressure deposited by wind The crutcrcd—pl:ltcaL_l m'.ltLjr::l] underlies most units of the quudr'unghj.‘ This material is cssmpuscd of
surface derived from radio-occultation data ( Kliore and others, 1973; CHANNEL DEPOSITS-Form smooth surfaces in valley impact debris of varying thickness but probably at least 1 km thick. The total volume of craters can
Christensen, 1975; Wu, 1975, 1978). floors and contiguous areas. Interpretation: Material trans- be obtained from detailed crater counts (Jones, 1974). Using the relation between crater radius and
The contour lines on most of the Mars maps (Wu, 1975, 1978) were pnrt'cd by !noving water. _Surfucc modified by wind, pro- fmlumc given Py McGetchin and others (1973), the lhickncs_s_u_f u_juclu on the ur_uturcd_ terrains of .\‘l;nl's
compiled from Earth-based radar determinations (Downs and others, ducing erosional landforms in places is calculated from u[_)ﬂcrvm_:l craters to be about 500 m. This is a conservative estimate because it
1971; Pettengill and others, 1971) and measurements made by Mariner CHAOTIC MATERIAL-Forms flat-topped to rounded ignores the contribution of large eroded craters and the Argyre, Isidis, and Hellas basins. The surface
9 instrumentation, including the ultraviolet spectrometer (Hord and blocks within scarpbounded depressions. In places struc- consists of reworked material deposited widely by wind, as evidenced by wind streaks and splotches,
others, 1974), infrared interferometer spectrometer (Conrath and turally gradational with cratered-plateau material (unit pc), and locally by water, as evidenced by channels at all scales. Evidence for fluid reworking is much
others, 1973), and stereoscopic Mariner 9 television pictures (Wu and but defined as chaotic material where faulting and slumping more ambiguous.
others, 1973). have reoriented individual blocks of adjoining unit. Inter- Wilhelms (1974) has divided the cratered regions into two geologic provinees: the cratered province
Formal analysis of the accuracy of topographic elevation information pretation: Material of cratered plains chaotically disrupted and the plateau plains province. The Margaritifer Sinus quadrangle lies within the plateau plains
has not been made. The estimated vertical accuracy of each source of and redeposited by downslope movement. Movement province; typically, this region has level intercrater areas, with a few smaller craters older than the
data indicates a probable error of 1-2 km, initiated in part by channel formation and by removal of intercrater plains. This is demonstrated by detailed crater counts: Jones (1974) has presented evi-
NOMENCLATURE - support !)y flow 01_' su?suri’acf_:_matcrial. probably ice dcn_cr: for a pc_riod of crater l)hiil?‘f:]liﬂl"l. on the basis of his inh:lrprc_lutinn f:!' crater statistics. The
. g . CRATERED-PLATEAU MATERIAL-Forms smooth and obliteration episode and the creation of moderately cratered plains in the intercrater arcas may be
I\,II-m'm]"’iI':nlr‘;‘;ir'hle;.:.‘,an;;gg)mvw by the International AstrGriomicel gently undulating surfaces, occupied by craters of all manifestations of the same erosion cpisode. Wilhelms suggests that the plains are the product of
AR ’ ' ’ 1 " morphologies. Contains numerous sinuous channels. deposition rather than of erosion; candidate materials are eolian, fluviatile, and volcanic deposits.
MC-19: Abbreviation for Mars Chart 19. D 50 -15° @ Locally has scarps and ridges. [nterpretation: Complex Jones argues further that the obliteration may not be directly related to volcanism because the most
M 5M —15/22 G:  Abbreviation for Mars 1:5000000 series; center of g L unit of diverse origins; major part consists of crustal mate- extensive, unquestionably volcanic deposits are much younger. The surface modification that created
sheet, lat —157, long 22" geologic map, G. rial approximately 1 km thick, shattered and brecciated by the smooth intercrater areas certainly predates the most recent extensive volcanism of the Tharsis
REFERENCES early saturation impact-crater bombardment extending Montes region. Wilhelms presents evidence that much intercrater material is volcanic cover.
Batson, R. M., 1973, Cartographic products from the Mariner 9 mission: back to earliest recognizable events on Mars. Local, more Catastrophic chqngcs uccmnnunicd_t‘unnutiun of the chaotic Ell:‘llt'}’ia.l. This _unil is much less cra tered
Journal of Geophysical Research, v. 78, no. 20, p. 4424-4435. recently formed surficial deposits not saturated with im- than the !\'ml.ll)T.h'l_I'lll:FCrilT.Cr L{]’L‘.Hh.ljj l}lc‘ L'mlcr!:d-plut.cuu I'I'H]!Ij'rllll and lht:_rt‘lurc wias prs\l):lbly h:rn?ql
1976, Cartography of Mars; 1975: The American Cartographer, pact craters include volcanic materials, flows and ash, more recently. The most extensive regions of chaotic material merge with channel deposits remini-
v.3,no. 1, p. 57-63. eolian deposits, and water-laid sediment scent of dry channels in the and regions on Earth. The chaotic material clearly formed by modifi-
Christensen, E. 1., 1975, Martian topography derived from occultation, - MOUNT MATERIAL -Forms smooth, rounded, and general- cation of the cratered-plateau material because the two units are morphologically gradational in many
radar, spectral, and optical measurement: Journal of Geophysical ly isolated, elongated hills 10-100 km in greatest dimen- places. The smooth channels appear to drain the chaotic regions, and the dominant impression is that
C{{f‘lizel?l':c?i‘. VJ' ?OL‘T]:{E:{L T{zzogii‘?r:é;‘ R. A. Kundc‘ V. G., Muguire. _l;i(‘]n‘ $Ome In arcuate c[us[crsl h”f_‘rpr{»fa”o”_- Remnants water has Elriiilllﬁd i‘l’f\l'ﬂ hl,‘l'll.‘lI{!1 |il1'£l.' I'L‘}.’illnfb. L';lll.\‘i!'l_}.!. L't!lllll'l‘il." , )

W. W., Pearl, J. C., Pi;ruglin. 1. A.. Welker, J.. and Burke, T. E., 1973, of eroded craters _ . Nu!m of the }ll}rrlud small furrows are fhsrup[cd by the chaotic m_utcnu! :m‘d none appear to flow

Atmospheric and surface properties of Mars obtained by infrared CRATER MATERIALS into it. %n two instances hrnud_ ch:mntfl,\' w1‘tl1 mappable smooth mlutcrlul on Lhclr floors appear to have

spectroscopy on Mariner 9: Journal of Geophysical Research, v. 78, Craters are classified on basis of morphologic character- drained into regions of chaotic terrain. These occurrences begin at lat 7° 8., long 17° W., and lat

no. 20, p. 4267-4278. istics. Generally, most degraded craters are older. Craters 15° S., long 38° W. Thus channels may not always drain away from the chaotic terrain, as usually
Davies, M,_l{.. 1973, Mariner 9: Primary control net: Photogrammetric smaller than 20 km in diameter are not mapped. Interpre- reported.

I‘r_lgineunn.g. v.:39,00.12,.p, .!2?7']]02' " " tation: Craters mapped in following classifications are of The primary requirement for formation of the chaotic material appears to have been the removal of
Davies, ‘M‘ E., and ’\_',‘h"r' D. “'_("' 1973, Martian Sjl’gf“".e“‘f;;"‘rd'n”“’s: impact origin. support from below; this may have been accomplished by structural subsidence in some areas. The
[):J-'\J\I::%nJ'il-“f‘:»(,et?ﬂ&:::’ct:l T{est\.«?n?-r:c:sllm;l22;151\'1{:::\ G. A., 1971, - MATERIAL OF SUBDUED CRATERS-Rims sharp and lateral cxtcnsiup of ulhuuli:: I::r_ruin may have been cnh:u!c::d h)_' the ‘rctnm’ul of _lr;lp[wd liquid water

Mars radar observations, a preliminary report: Science, v. 174, no. 20° -20° complete but narrow; distinctly clevated above surrounding or by the md}'“!—' of lenses of ice and the consequent formation of broad. ?‘L'd"““m'fh‘f’kt'd runoft

4016, p. 1324-1327. terrain channels. _Surtac_c L'Ililnnl.tlﬂ on the moderately cratered material that are not related to formation ot
Green, W. B., Jepsen, P. L., Kreznar, J. E., Ruiz, R. M., Schwartz, cc3 MATERIAL OF SUBDUED CRATER CLUSTERS-Small the L‘!ml.)lll.'-[l.:l'l'illﬂ material, as well as miny of the broad channels (such as the one that appears to

A. A., and Seidman, 1. B., 1975, Removal of instrument signature crater clusters with same morphology as c3 craters flow into the crater Holden from Nirgal Vallis), may have formed in some other way. The most prob-

from Mariner 9 television images of Mars:  Applied Optics, v. 14, s = i g able mechanism appears to have been surface runoff following torrential rains.

‘ : T 7 F : B

no. 1, p. 105-114. - MATERIML O .D['('RAD!'D (.R.f\ltERS —Shallow, pan- Within this quadrangle are numerous isolated mounds arranged in circular and semicircular arrays;
Hord, C. W., Simmons, K. E., and McLaughlin, L. K., 1974, Marines 9 Shaped: craters; tim nol clevated. distinetly/,above:level of these are :ilnlmﬁl certainly the eroded rL‘I'[;I'I'iI‘llN of large cr: ters. The distrub Ii"n / and nlln;h . ;I:

ultraviolet spectrometer experiment: Pressure altitude measurements surrounding terrain s 0 ons Y GRS SR 4 TL cra L_r... he dis ,I.l I'u IL.I"I‘ size, .,.ln T er l

on Mars: Icarus, v. 21, no. 3, p. 292-302. - MATERIAL OF HIGHLY DEGRADED CRATERS-Rims l|:ILSL tmturmt 1ncllll.‘m: ‘lh.n the initial cratered surface of this region was .‘:lTIlll.]r to that of tlu-l imlur
Inge. J. L., 1972, Principles of lunar illustration: Aeronautical Chart incomplete and floor at or near elevation of surrounding {!lghlu‘nds, .].'.msmn of lI:cs:? !u‘rgt: uruter‘s .t'n;lld‘ nn.t have been ;iccum;?ilshcd s;‘\lm{!)' by S‘fmllmung‘

and Information Center Reference Puhlica;ti(;n, |I1{I"?2-l. 60 p. : terEain :I;:Eaunudprlrjdl hir;:;ess‘m h[c:':iu\.:?[;]h;]su;;u:untts Iurl tr(;npss;ut?u::du(,lun:!:\\. I9'f411‘.r ;h:‘ LSIt‘?ISt\L;n:C_i)l
Inge, J. L., and Bridges, P. M., 1976, Applie otointerpretation for : : : ) . arge, nearly destroyed craters w e present crater population suggests an carly period of extensive

:irhrush curmgr:lrllfy: Phntngr:{mme;t}rl:c Enr;ilwerillg End Remote - SATELLITIC-CRATER MATERIAL-Forms crater chains erosion or burial by widespread lava flows. The incomplete rings of mound material are remnants of

Sensing, v. 42, no. 6, p. 749-760. and depressions subradial to crater Holden. Interpretation: a population of craters as large as 500 km in diameter. It the present population of undestroyed
International  Astronomical Union, Commission 16, 1971, Physical Secondary impact craters large craters is ancient (> 3 b.y.), then nonimpact degradation processes must have been even more

study of planets and satellites, in Proceedings 14th (jem:rul Assembly, significant in early martian history.

:,9;!3;_111.?"'”““"'"3; Astebnoniicel "Usion “Tranmactions, v.' 188, The origin and nature of the material of the smuol‘]! !)!ains are problcmuti-\;ai. They are relatively

I = 19?‘4.. Physical study of planets and satellites, in Proceedings voung as they contain craters t_llul pl}stdulc‘ the resurfucing episode. None of the small sinuous chan-
15th General Assembly, 1973: International Astronomical Union 9 Contact—Queried where uncertain or gradational _nz:ls cross the I;_Jrgu expanses of SIII\_)\‘JIII p]_um:". alllhuugh_snmc channels may cross Sl}l:.l“u]’ oceurrences

Transactions, v. 15B, p. 105-108. in t_hc smooth intercrater regions. ['here is no direct evidence that the smooth-plains material is vol-

1977, Physical studies of planets and satellites, in Proceedings D_._ Fault —Bar and ball on downthrown side. On narrow graben, canic. R-.lthc.r: it appears of the same age as the most ruccnllupismlc of intense erosion or ru.»url'ucin_g.
16th General Assembly, 1976: International Astronomical Union 250 _2§0 ball either centered between faults or on single line repre- un'd_thf- material of the smooth plains may be rctutuq to lhml event. The argument against 4 voleanic
ransactions: v. 16B, p. 325, 331-336, 355-362. ) ) £y senting both faults : origin is that other recent and more extensive volcanic deposits have not been accompanied by exten-

1980, Physical study of planets and satellites, in Proceedings ) o sive regional crater degradation or obliteration and, as previously discussed, that the mechanical prop-

_II_?.lh _(':*"."cml Asse&nt}ly. ]?79: International Astronomical Union RS Lineament - Linear ridge or valley erties of the material seen in chaotic areas of this region are unlike those of the voleanic surfaces.
J“r;';:f‘"lfml?i' :n;TLL‘(::"pri:s:k 1073, Mariner 9; an instrument of A _r::usgnublf: po_ssibili{_v |'§ that the s:n?nlh imcll'::ruwr p_luinsin the Cl’;?.lc]’cd-[)l;llcul.l material are formed

dynamical science: Presented at American Astronomical Society/ —— Low ridge showing tract along crest primarily of eolian material reworked from fluvial and impact-comminuted material.

American Institute of Aeronautics and Astrodynamics conference, Craters

,\_'(“i]‘ C”I“md_f[" July 16-18, 191.3‘ . —_— Escarpment—Line drawn at base; triangle points downslope Craters are mapped on the basis of their morphology. Although it is generally assumed that the more
Kh,“m' Avdsy FJ"'I(IIITO‘ Glf"r.‘“r'sf""'d"!‘ B I"'kacs'_M'_J” a""; “:mc_csrlyn' degraded craters are older, other effects such as burial or intense erosive processes may alter this

:.,h::,', J,?;i:,i;;:;;h:dilf!\?:,':suI‘t\::::mM:::::";?n;:!;:nd:rn::::;i:;s; == Shallow trough uritcriu_n locally. The rcl.'s_!ivc ages of surfaces within the M:lrgurili_l"cr_Sinus guadrnnglc have ?}r:'un

coverage of polar and intermediate latitudes: Journal of Geophysical 2 ) _ . . determined '.Jy craiur“dunsny rathg‘r than b}'_ morphology. Other criteria, part]culufl}' superposition

Research, v. 78, no. 20, p. 4331-4351. O Crater rim crest—May represent contact in places. Queried and transection, confirm the relative ages of cratered-plateau material, smooth-plains material, and
Levinthal, E. C.. Green, W. B.. Cutts, J. A., Jahelka, E. D., Johansen, where uncertain or gradational chaotic material as determined by crater densities. Craters larger than about 20 km in diameter are

R. A., Sander, M. J., Seidman, J. B,, Young, A. T., and Soderblom, ! mapped. The crater Holden (lat 34° W., long 26° 5.) may be the youngest large (160 km diameter)

L. A., 1973, Mariner 9—Image processing and products: lcarus, v. 18, &\ Buried or highly subdued crater rim impact crater within the quadrangle. Numerous subradial clongated craters as large as 20 km occur

no. 1, p. 75-101. o # within about three crater radii of Holden to the north and west; these craters resemble the secondary
M'R:-lff_ik.\i-‘ _H;lrl]il_[dh{‘?[ﬂlsm;]- JR-W’\:’;& B(ESEEUHWI]\::I T.. r‘]u’["‘ MMU-"H; e Crest-line of rater ring in crater with concentric multiple craters occurring around young lunar craters. Holden has an indistinct rim that is much lower and more

H.Lt:fulzfl;{l\‘\'it‘;{.., I\IIU};} .L.e.i!.(‘hl()ln.e}];.‘. B .S;ha:-p,L IT_S‘V'.,‘ 'I:.h‘umps:;;'l: (*_, rings subdued than the rims of similar-size craters wi‘lhnui sccundarie_s in ntllcr_ areas of M:II'H.' Although

T. W., Briggs, G. A., Chandeysson, P. L., Shipley, E. N., Sagan, Carl, ) man}fﬂsnulll craters on Mars may have formed from secondary impacts, few can be attributed to a

Pollack, J. B., Lederberg, Joshua, Levinthal, E. C., Hartmann, W. K., (:p Depression specific parent crater so certainly as these. If they are secondary impact craters, then Holden is prob-

McCord, T. B., Smith, B. A., Davies, M. E., de Vaucouleurs, G. D., ably younger than the plains material.

and Leovy, C. B., 1970, Television experiment for Mariner Mars 1971: _30° ' ' ! : 3 - ' | | ' ' :—30" The rim of Holden appears to be breached in the southwest by a broad channel (Uzboi Vallis).

learus, v. 12, no. 1, p. 10-45, ) 45 200 350 aQe 25 SOUth 209 15° 10° 5o 0o Extending eastward is a straight-walled structural feature, Erythraea Fossa. Because the crater Holden
l»ettergill, (‘,ci H., Rogers, A. I-;.hF,.. adnd Sh;r!im‘ 1. L‘l'lrz-“. M:l;;li:lbn 2 ) R e S differs so markedly from most morphologically younger impact craters of similar size on Mars, it is

CRATErS: GN0. A-SCary A5 Seen DY FRdars: SCIences V. w0 : - S o 2 ostulated either to differ in origin or to consist of different target material. There is svidence th:
d‘p'\,-l,sz‘[_l|3.24f G..D.. Davies, M. E d St F. M.. Jr.. 1973 ) Prepared on behalt of the Planetary  Geology  Program {’iw crater was not produced hygimp;:rclt, t\lrtilli():xg}:ﬂglr:f:}r:izh:;Isrri‘-l:un:l:;tj:r;:li'urrll—r;:‘rcy“i|:;;;.‘?i:}?:;:i I:lll'f:

L'I'h::"lt:::l:n::r;.:ire.l)s:r;!‘phi?:‘::ist;rdiﬁuI-;'. :ynstem :m:lr:::l‘rna.l Of.(,"uer;;h)’sica!‘ SCALE 1:5.000 00Q-ATI0" LATITUOE I’I:mclur_\'_ l)]\'i\lnn.. Office ﬂ!-. .Sp.'u'u Sclenge;: Nationl ducc.a Grater Ay su_bdued "“"F.’h“'ﬂt!)ﬁ evidence fur the comeiaty origin ‘,’I.. SUhun‘_I young lunar cra-

Research, v. 78, no. 20, p. 4395-4404. MERCATOR PROJECTION -\.L'l'ull:"lll[]L'\ and b;);u'v .'\Lllll”]l.\lr;l:IUI'I L.mdu:r contract ters is lacking, and it appears |I|$C|) that any object possessing the requisite k||?ct|c energy o form
Wu, S. S. ., 1975, Topographic mapping of mars; U.S. Geological 0 o p— s SN ; > ; = — \\.~I_ 3,709 in covperation with the .lcl_ | I'lI‘p:l.hlll_ll Laboratory. Holden would produce a crater with l‘j(lfl‘rn'l;ll geometry whancv;r !hg nature of t'hc impacting substance.

Survey Interagency Report 63, 191 p. ) _ 100 | 1 T A | C—— = ) = '*.'j_ — g \; T x — : Culitornia Institute of Technology (RTOP 384-50-71-01), Thercfm_c. we must mnmdcrlu local difference in target material. Il-mm the existence of large expanses

1978, Mars synthetic topographic mapping: learus, v. 33, no. 3, T A N L [ O LY I - \ S o N .- el e —e b= —_— of chaotic terrain in the region, one would suspect that at some time the upper few kilometers of sur-

p. 417-440. -20° f 111 ‘J J. i N S— e - e S = e = { face was of different material, perhaps containing considerable ground ice and trapped water. Possibly
Wu, S. 8. C., Schafer, F. J., Nakata, G. M., Jordan, Raymond and 30e LZTTTTT 11T — AY = Sy Sy —== —== = = B the object that created the crater impacted this region just after formation of the plains and after the

Bragius. K. R.; 1973, Fhotogrammeteic ovaluation of Mexines 3 photo- 100 50 0 KILOMETERS 100 200 300 400 500 600 700 800 900 1000 proposed obliteration event.

raphy: Journal of Geophysical Research, v. 78, no. 20, p. 4405-
2410, o8 ' CONTOUR INTERVAL 1 KILOMETER o ; itifer Si - i
Most structural features of the Margaritifer Sinus quadrangle are related to the chaotic material.
Series of fractures unlike those of Thaumasia Fossae or Claritas Fossae in the Phoenicis Lacus and
Thaumasia quadrangles of Mars parallel the scarps that bound regions of chaotic material.
Near the east-central margin of the quadrangle are irregular ridges, resembling somewhat those of the

ase lunar maria, which may be structural features or possibly volcanic forms. No systematic regional
o* 3 +8 1{: 75 o] pattern of structural features seems to occur within the quadrangle.
7T 13 75 33 . 5
AT :Gz [Naoas [\ 5% ag s Geophysics
7l ————-g ) — Y i Ay | I'he Chryse lowland is the site of a large negative free-air gravity anomaly (Sjogren and others,
LT g 70 &55‘ / &8 ; 5 _ 1975). The Bouguer anomaly is strongly positive for a reasonable range of density (Phillips and
T . \ L A g s : i T r
e A T _4/ \/},‘; N/ s others, 1973), and a negative isostatic anomaly also occurs (Phillips and Saunders, 1975). The positive
62 {,'6-"‘.\ i - / Bouguer anomaly indicates that the density of rock beneath the Chryse lowland is greater than that
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