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INTRODUCTION

The surface of the Moon is heterogeneous both on a regional and a fine scale.

B The geologic mapping of this surface is similar in principle to the geologic

: : Cs mapping of the Earth’s surface and depends on the discrimination of similarities
his collaborators, D. W. G. Arthur and E. A. Whitaker. and differences between materials and features at different points on the surface.
CONTROL - . Differences from area to area in characteristic topographic forms and in such

The posifion of Fectures an Hfisibase dharwas:determined Slope material Dark-halo crater material physical properties as albedo indicate that the areas are underlain by materials

through the use of selenographic control established Characteristics Characteristics of different nature and have forme;d under dlfferent processes. The units ShO\iVﬂ

primarily from the measures of J. Franz and S. A. Saunder Normal albedo 0.12-0.17, mean 0.16. Occurs mostly Material in and around small craters that has lower on the map are analogous to stratigraphic units adopted for mapping terrestrial
as compiled by D. W. G. Af”h”r and E. . Whikaket in on the interior walls of craters where it is brighter albedo than the surroundings. All exposures small. geology in that they are bodies of rock with a limited range of properties and age
g‘em?:?og.(:ﬁp:r'c 13285 SR e satie o 1 than the material of the exterior rim. Details of Superposed on rays or rim material of Copernicus. and are of relatively simple geometric form. It is inferred that the material of
B et ) topography mot discernible. Many exposures show Topography appears smooth. Normal albedo mostly the 1nd1V}dual rock units mapped has formed under a limited set of conditions.
VERTICAL DATUM anomalously low cooling rates during eclipse (Short- OJ.COg—O.I 1, 0.11-0.14 in craters on the wall and floor %“P(;e; réez(lzfrlgieagtise (;fai(;rr;i :jn?é ;;zfnlix:&gsocvaer; ll;ep dteilt:rcmr;ntzgswgi;i ot::ge?l\:ssr;an%

Vertical datum is based on an assumed spherical figure hill and Saari, 1966) of Copernicus ! ) y > . :

of the Moon and a lunar radius of 1738 km. The datum Interpretation Interpretation Reinhold and the rim materials of Copernicus, Eratosthenes, and Reinhold

plane was subsequently adjusted to 2.6 km below the Freshly exposed bedrock and freshly generated talus. Pyroclastic materials in and around volcanic craters. overlap the smooth materials of the maria. e ] :

surface described by the 273.8*"‘ rlad“’? to mllnImIZe the Isolated patches on small hummocks or in dark halo Some may be ejecta from impact craters that have The relative age of each unit determines its position in the stratigraphic column

extent of lunar surface of minus elevation value. Gro- craters may be sublimates penetrated a layer with albedo lower than that of the that has been worked out for the region around Mare Imbrium and that is based

lished b

dients of major surface undulations were established by 14° surface material on events that affected much of the surface of the Moon (Shoemaker and Hack-

interpolating SChr”'ka'EiCSh(;eI”smm"‘ comp\;'hohonsbofbll. / man, 1962). The major divisions of the stratigraphic column are called systems;

erc:g: So;“:gsr:;;nr‘z:i':eoelevctr;:rvzrlzfsrs{s evZIE;oteg cet each system corresponds to a period of time whose salient events in the area

1000 meters. Vertical datum, so established, is considered around Mare Imbrium are listed in the table below, the most recent at the top.

interim and will be refined as soon as a more accurate

figure of the Moon is determined. c

cw
ELEVATIONS - . PERIOD . EVENTS
. . . N c N Copernican Formation of ray craters

All elevations are shown in meters. The relative heights C e S Braioathont F . £1 t h

of crater rims and other prominences above the maria "/ ,,& ratosthenian ormation o argq qra ers whose rays

and depths of craters were determined by the shadow- 5 L are 1o longer visible :

measuring technique as refined by the Department of Crater material, undivided o Material of rayed craters Satellitic crater material Ray material Deposition of the extensive mare ma-

Astronomy, University of Manchester, under the direction Characteristics Characteristics Gliaracterigtios Characteristics ) terial of the Procellarum Group

of Professor Zdenek Kopal. Relative heights, thus estab- Sharp-rimmed rayed craters too Ccw, wall material. Hummocky topography locally crossed by narrow benches roughly ; 2 Imbrian Crater formation

lished, h b f d h d ical Al o . . . g 4 : Small (5 km maximum diameter) Irregular plumose streaks of .

Ished, have been reterenced fo the assumed vertica small to permit identification of concentric to rim of Copernicus. Normal albedo 0.14-0.16; material with a mormal e : ; Events related to the formation of Im-

datum and have been integrated with gradients of the S ; craters occurring in loops, lines, higher albedo than the surround- : A

v ] individual crater units albedo <0.15 shown by ruled pattern . : ] i g ’ ¢ s brium basin

surface undulations. The probable error of the localized 2 s < s g . - " and clusters outside the rim ma ings that are radial or subradial . . s ; £ oth

relfiveilielghts 18100 melars.. Taherantwith The mussyfing Interprefcatlon. Ccr, rvm matgrw,ls, undivided. Topographic raised rim around small (5720 km d'zame.te'r) terial of Copernicus. Craters are to the ceiitérs of craters and have I pre-Imbrian time y Crater forr{latlon, formation of other

technique used, relative height determinations in _gem_ercl Material of impact craters ani]d o bT’Lgh: hq'l(; c;ater& Il\{formgl afl.bedo ‘?'.;L{_Z.Ilg. ?Tozl'.nd C?g;f;nwustd.tvlded ,;Lntl,(l) especially common on ray elements no visible relief. Rays’of Coper- 'J) (not yet formally divided) . . mare basins BE .

E-W directions are more accurate than in the N-S direction. crh, mm maversal, ummocwy. Surjace of nigh local relief wi Al e ULl at the ends closest to Copernicus. nicus cover much of the quad- > The symbol for each map unit consists of two parts: an abbreviation of its age
Elevations (referenced to datum)..............] 1OQ R (tmd vglleyshﬁoughly concen}t\;w to lco?bezmculs in the wner po_rtwn.g}:admg outward Low rims and irregular outlines. rangle; many individual rays ) assignment (capital) and an abbreviation of its name (lower case). The units
Depth of crater (rim of crater) .. (400) 12 0 a branching pattern. Norma e bl L material with normal albedo Many apparently elongate craters from Copernicus have satellitic = are arranged in chronologic order in the explanation; the distinguishing char-
Reloflveddevcﬁons (re'ffirgpce?' to S >0.128 shown .by a dashed pattern; material with normal albedo <0.114 shown by a are a composite of two or more craters at the ends closest to Coper- < acteristics of each are followed by an interpretation of its origin or composition.

;c:(\:gmmo% ';gs;nm::surgjc ion an — Wdid pattern; material shown by a ruled pattern has a high density of dark halo Sireula erators nicus. Also includes narrow halos 3 0 The values of normal albedo were derived from microdensitometer measurements
e f craters . . . . — 3 3 1 1
—— i ) y . . . . Interpretation of material with albedo higher than of full Moon photographs calibrated with photoelectrically derived albedos of
Cerr, gzm mqtem.ai, radial. Suz’che of Znoder%e loca’f relief with low ridges subradial Craters on rays are secondary the surroundings around some E selected points (unpublished data by Pohn and Wildey, U.S. Geological Survey).
e o e fi vtelitc roters | Normal lbedo 01050155 dashed and  Syupaet craters formed bu fras  omail eraters, Mool aivdo | &
. : . 4 . : 3 ments ejected from Copermicus at mostly 0.10-0.13, 0.14-0.16 in halos o
CONTOURS sists of radial ridges that are continuous around the rim of Copernicus ’ higher angles than the fragments of craters onm western rim of (®) SUMMARY OF GEOLOGIC HISTORY
A third facies of the rim surrounds radial rim material and consists of discontinuous that formed the satellitic craters Copernicus O Th 1 X i i
All contours are approximate. radial ridges, seen best under low illuminations, interspersed with satellitic craters within the rim material and for Interpretation £ e complex topography of the terrae r:eflects the earliest @empherable hlst':ory
Contour interval is 300 meters. that are more abundant here than on hummocky rim material or the surroundings. of the Copernicus quadrangle, which involves the genesis of the Imbrium

Approximate contour
Depression contour - m T

NAMES

The feature names were adopted from the 1935 Inter-
national Astronomical Union nomenclature system as

Outer limit of third facies marked by special contact symbol.

Underlying geology

shown where third facies occurs because this facies is patchy

northwest floor of Copernicus.
meaning as for wall material (Ccw)

Ccf, floor material, undivided. Smooth-appearing material on the level floors of rayed
craters. Normal albedo 0.14-0.16. In Copernicus, divided into:
Ccfs, floor material, smooth. Smooth-appearing material on level to gently rolling
Normal albedo 0.13-0.16; ruled pattern has same

which the rim crest only is shown
(Shoemaker, 1962). Interpretation
of craters mapped as Csc not on
rays is less certain; most are prob-
ably secondary impact craters
Sformed by the Copernicus event
but some may be older or younger

Freshly exposed crushed rock
derived im part from primary
rayed craters and in part from
satellitic craters which occur on
the rays. Bright halos around
some small craters may consist of
unresolved small rays

basin. The terrae are traversed by scarps, graben, and ridges, the most prom-
inent of which are oriented north-northeast and north-northwest. These linear
features are part of the system of Imbrian sculpture which is approximately
radial to the center of the basin and extends outward from the basin around its
entire periphery (Hartmann, 1963). The extent and regularity of this system of
fractures suggest that the Imbrium basin was formed by a single catastrophic
event. The hilly to gently rolling terrain between the elements of the Imbrian

impact or volcanic craters sculpture has been mapped as the Fra Mauro Formation. The exposures of the
amended by Commission 16 of the IAU.

Fra Mauro are continuous with the type locality in the Riphaeus Mountains
region directly to the south (Eggleton, 1965). The Fra Mauro Formation occurs
in a pattern concentric with the Imbrium basin; in general, the hills diminish in
size outward from the edge of the basin and grade outward to a gently rolling

Ccfh, floor material, hummocky. Surface of low irregular hills. Normal albedo
0.14-0.16; ruled pattern has same meaning as for wall material (Ccw)
Ccp, peak material. Forms high ground within Copernicus. Normal albedo 0.17
Interpretation

Supplementary lettered features have been added in - : . = s i 7 . : % ¥ i s i i : RN N O S AR ‘a\ - - 5,58 % / 8 ; LY 10
accordance with the criterion suggested by Blagg and ] - : / 3 \ R

Mduller.  Craters are designated by capital letters.
Eminences are identified by Greek letters.

Ccw, darkened talus and slumped rim materials . 3 5 s :
Ccr, ejecta from craters probably of impact origin topography. thjt}'l 1(3’: rgiges rf'zdlal to Bhe balsu.x. 1Tw}(: rr;lembers l(;f the f(;)rmaltflgn
RELIEF PORTRAYAL AR Ccrh, impact-produced ejecta of variable fragment size, probably with abundant large are IjeC.OngF lm le opernicus quadrangle: (1) the hummocky member (Ifh),
The configuration of the relief features shown on the base RN blocks. May include thrust slices of coherent bedrock consisting of closely-spaced, relatively steep7s1fled hummocks up to 5 km .dl-
chart was interpreted from photographs taken at Lick, »:LQ?*.’;&_T;‘ < Ccrr, impact-produced ejecta, finer-grained than Ccrh. Unit grades outward to third ameter, and (2) the smooth member (Ifs), consisting of larger, smooth-appearing
McDonald, Mt. Wilson, Yerkes, and Pic du Midi Obser- \s‘@‘:ﬁ,ﬂ#\;,/ CEc facies with abundant satellitic craters rl.dges, hills, and plateau's without numerous hummocks. ) The Fra Mauro Forma-
vatories and published in thg 1960 edition of the USAF @ J | OR Ipm ‘:.«.\ $.~‘ Third facies is mixture of ejecta from Copernicus and from secondary impact craters tion appears .to be an e_]et_:ta blanket e).(cavated by an lr.np.act that formed the
Lunar Atlas and from unpublished photographs from the ' :’s" Crater material Jormed by fragments ejected from Copernicus Imbrium basin, although in the Copernicus quadrangle limited exposures of the
Lunar and Planetary Laboratory, University of Arizona, & . . . . . . o . formation make it difficult to distinguish hills that are part of such a blanket
and Department of Astronomy, University of Manchester. X Small rayless craters not in contact with rays Rad-w’l streak§ of relatlvel?/ h'.Lgh and ralgtvely, low ulbedo dn vim wosterinl mauy reflect from structurall lifted blocks of -Imbri ial. The rid hill d
; : ; ; ; ; i differences in the material impacted, for example, Procellarum Group or Fra Mauro LI y uplitted blocks of pre-lmbrian material € ricges; L1ls; an
Visual observations made with the 24 in. Lowell refracting of Copernicus. Stratigraphic position ; pactea, ple, 4 p 1 plateaus of the smooth member hiave heen mapped as exprossions of pro-Tmbrian
i indeterminate Formation. Some areas of relatively low albedo may consist of a later covering of : k pp p
telescope, Flagstaff, Ariz., have also been used to add m a 4 4 ! tobbpraphy busied. by eieck
nd clarify details. The pictorial portrayal of relief volcanic ash. Rim material grades outward to rays pography d by ejecta. . : .
it anan i P Tiahy ; Bet the time of formation of the Imbrium b d the flooding of th
forms was developed using an assumed light source from Ccf, areas too small to interpret >étween the lime ol rormation o € lmbrium basin an € rlooding o e
the west with the angle of illumination maintained equal Ccfs, either a smoothed and eroded part of an impact-produced breccia lens or a later basin by mare material, a number of craters formed in the quadrangle. Lansberg,
to the angle of slope of the features portrayed. Cast volcanic cover; development may have been localized by presence of broken and pul- Stadius, Tobias Mayer, Reinhold B, Gambart, and Gay-Lussac are the chief
shadows were eliminated toenable complete interpretation ~— verized Fra Mauro Formation in contrast to more cohesive Procellarum Group e.xamples of this class (Ic); they are not l'ntersected by_ Imbrian sculptu_re and are
of relief forms. 8 Ccfh, top of shock-crushed breccia lens filled or partly embayed by mare material. The origin of these Imbrian craters
EAST-WEST DIRECTION w Ccp, lens of intensely brecciated bedrock uplifted just subsequent to impact is uncertain. The narrow, smooth rim crests and lack of well-def_lned crater rim
Ori i of cardingl direcions i i d ith deposits on some of these craters (for example, Gambart and Reinhold B) raise
it e i L s - E the possibility that they are calderas although similar characteristics might result
resolution adopted by the IAU General Assembly, 1961. A v : 3
§ from isostatic rebound and erosion of impact craters. Lansberg closely resembles
Eratosthenes and Copernicus and is probably of impact origin.
Materials of the Procellarum Group (Ipm) make up the widespread flat, dark
e . Ecw Ecfs mare plains. The relatively smooth upper surface of this unit follows closely the
i > curvature of the Moon, and the material appears to have filled most pre-existing
Ec N\ Esr W d : : £ .
epressions to approximately the same level. The mare material probably consists
N - b= of a mixture of voleanic lava and ash flows
Crater material, undivided Material of rayless craters Satellitic crater material Chain crater material Sinuous rille material o Very dark, apparently thin deposits of the Sulpicius Gallus Formation (Els),
Small rayless craters overlapped by Characteristics Characteristics Characteristics Characteristics ()] whlch.ovgrlap .bOth terra and mare materl_al, were -flrst mapped in the Mare
rays of Copernicus Topography of units similar to Small (<3 km diameter) relatively Small (6 km maximum diameter) Shallow, narrow, curving depres- =z Serenitatis region by Carr (1966) and occur in other isolated patches to the east
that of material of rayed craters. shallow craters occurring in alined craters commonly merging ston with craterlike enlargements < of the Copernicus quadrangle. The formation is mapped in the Copernicus quad-
Normal albedos 0.097-0.114, partly clusters mear the outer limit of with one another. Distinguished at one end. Crossed by rays from N rangle on the b?.s1s of.lts similar characteristics and stratigraphic position. In a
obscured by rays of Copernicus; the rim material of Eratosthenes Srom large Copernican satellitic Copernicus uw large exposure immediately to the southeast of Copernicus, the topography of the
AN X ruled pattern indicates areas that and not lying at the ends of ray craters (Csc) by sharper, higher Interpretation T formation includes some low domes; elsewhere it is flat or appears to reflect in a
\ A \"\ ! have mormal albedo <0.108 and elements. Difficult to distinguish rims and greater depths Lava drainage channel, channel - smoother form the hummocky topography of the underlying Fra Mauro Formation.
N \ ewer rays from Copernicus than ; ; Interpretation eroded by an ash flow, or a curved )] Within all areas of exposure of the formation, abundant small dark spots may be
N AN S Y p Srom unit Csc in the area between : ! { . ; )
R \‘\ the immediate surroundings Copernicus and Eratosthenes Volcanic craters alined along graben with volcanic craters at 8 observed on recent high-quality full-Moon photographs; some of the dark areas
‘\\\§ Interpretation Interpretation structural lineaments. Rims one end < surround small craters and others have no resolvable crater within them. The
Units of impact craters similar in Craters formed by impact of frag- composed of pyroclastic materials x materials of the Sulpicius Gallus Formation are probably volcanic in origin and
origin to material of rayed craters. ments ejected from Eratosthenes O?ﬂOW& quered by dlSCOfﬂt’muous 1] may have resulted from a continuation of the activity that gave rise to the mare
Areas shown' by ruled pattern are rim material of Copermcus and material. The formation may be the same age as the Procellarum Group; however,
probably ejected Procellarum therefore older. Relative fresh- some parts of it appear to be superposed on and therefore younger than some
Group materials that have been ness suggests Eratosthenian age parts of the Procellarum.
ol RS strongly darkened by solar proton The post-mare craters in the Copernicus region include the large, well-defined
Crater material Sulpicius Gallus Formation \ bombardment J craters Copernicus, Eratosthenes, and Reinhold as well as many smaller craters.
Similar to Eratosthemian crater Characteristies Qf these, Copernicus is the larggst and lies at the focus of.one of the most prom-
material but stratigraphic position Normal albedo 0.075-0.096. Topog- 11_1ent ray systems on the near side of .the Moon. A profusion of elongate d'epres-
indeterminate raphy varies from smooth and flat sions and small craters (maximum diameter 5 km) occurs around the periphery
to gently rolling; positive relief Ipm of Copernicus and in its rays; these gradually dlmlm.sh in number outward fr_‘om
elements consist of low domes and the crater. The depressions and small craters are evidently related to Copernicus
wrregular hillocks similar to the ‘ and are mapped as sa.tellitic craters (Csc). Of special interest are several loops
hillocks of the Fra Mauro Forma- Procellarum Group of satellitic craters with the concave side toward the crater. The best example
tion but with lower slopes. Unit Characteristics of such a loop is in the southeast quadrant of the map area north of Gambart C.
has a high density of dark halo Ipm, mare material. Normal albedo 0.086-0.102 Many of the satellitic craters in this loop lie at the heads of ray elements that are
craters w}’ze're not covered .by rays. Surface benerally approximately radial to the center of Copernicus. Shoemaker (1962) showed that
Interpretation level except for low domes ﬁ'dges and scarps this loop of satellitic craters could be formed by the impact of fragments ejected
Volcanic materials. Variable | d } d- along ballistic trajectories from a northeast-southwest trending line about 8 km
) . . pd, mare dome. Normal albedo same as surroun . ; 5
thickness of pyroclastic materials ing lpm. Forms smooth circular to elliptical from a shock eplce{nt'er at the center of Copernicus. The frag¥nen?:s were eyldenjsly
erupted from®ents mostly below domes as much as 15 km across and from 100 to part of a _pre—ex_lstmg elongate structural block that maintained its identity
the identifying resolution of avail- 200 meters high. Many domes have summit craters momentarily as it was engulfed by a §hock such as would be generated by the
able photographs. Includes some Interpretation impact of a meteorite. There are additional loops of ray elements arqul:ld Coper-
flows on the flanks of domes. Ir- Ipm, volcanic materials; pyroclastic materials, flows nicus; some of the ray elements in these loops have resolvable satellitic cr:aters
regular hillocks may reflect sub- o,f both ’ ’ at the proximal ends and others do not. The pattern of ray loops and relation of
jacent topograph : : satellitic craters to the rays constitute strong evidence that Copernicus is an
J pography Ipd, low shield volcanos or the surface expression of ; o 2
\ shallow intrusives impact crater, that the satellitic craters are secondary impact craters,and that
the rays are formed mostly by ejecta from the primary and secondary craters.
The similarity of the morphology of other large post-mare craters in the Coper-
nicus quadrangle to the morphology of Copernicus strongly suggests that they
also formed by impact. Around Copernicus, three facies of the rim material have
been mapped: (1) an inner hummocky facies with rugged concentric to branching
Crater material, undivided Crater material ridges, (2) an intermediate radial facies with low ridge§ app!_'oximately radial'bo
v a8 i3 the center of the crater, and (3) an outer cratered facies with very low radial
Characteristics i : Charactgrlstlcs . ridges and many interspersed, low-rimmed, partly covered satellitic craters. The
Smooth, narrow, mostly continuous ridges that.fo'rm Units mapped only im and around Lansberg. s low Fidges of the vnter Pacien sxtend to 86 mouck a8 150 kin fooin the Fif chest.
& TG o pqugon with P'rocellarvg{n Group 1: th; Normlolr,l albedf) ?‘1(20‘13 th Lul The outer limit of this facies is shown by a special contact symbol and the under-
interior. Ridges that make up Stq lws[;zl're 24 laz{; lew, wa m(};terml. DZ') P earts : smoos R 5 lying geology is shown as though exposed at the surface because of the patchiness
and parth covergd by mare mate?‘ab.. :lo i e; ler, rem wia de'rw ; d }: S ml? 0% s’ muﬂb e 5 . > of the facies and for clarity. The albedo of the rim materials around Copernicus
a small hillock in the center OJI; Ot M;Z qyer an centm? riages at”ll ubmmtt)icbs ;rocellarum G wn is generally high but has a wide variation. Streaks of material with albedo both
small p e crater west of Eratosthenes QCr088; apparenty emoayec .oy > higher and lower than the mean albedo of the rim are present and probably reflect
Interpretation Icf, floor material. Appears smooth Z differences in the lithology of the rim material
Rem'reants of.c'rater materials yo;;nglfr thlan the Interp.retatio?l : ts of Sl bt < Superposed on the wall and rim materials ar.ld on the rays of Copernicus are
Imbrium ba'sz.'n and older than the : rocj lalruw; Rim, w‘fi ia? f.loo"rl' unz St‘;L o Z;Z'O am?t; CZ::rh % many small craters with halos of material that is darker than the surroundings.
Group. Origin Of. craters uncertain. ¢ ens erater, deliils SLmilor 10 TR0se Jor W ! These dark halo craters are the youngest features in the quadrangle. Many of
some are probably impact craters Ccw, and Ccfs except that crater is older than the E them are probably volcanic craters of the maar type similar to the structurally
Procellarum Group controlled dark halo craters on the floor of Alphonsus photographed by the Ranger
IX mission. Material newly exposed at the surface of the Moon appears to darken
gradually with time (Shoemaker, 1962). The dark rim material around Erato-
sthenes and Reinhold is probably near the final stage of such darkening. Ma-
- tel;iia:l of the 1(%)::u('ik hal(l)) clr)‘late;rs on the rim of Copernicus is very young, however,
E Fra Mauro Formation and its low albedo probably is a consequence of differences in composition between
SXR (o i h ding material
5 Characteristics i 2ad the surrounding ’
{ If, Fra Mauro Formation, undifferentiated. Shown on cross sections LUNAR GREITER 1l PHOTOERAPUS
. 5 o and where covered
30° 28° 26° 24° 22° 20 18° e L i il 1067 1 Ifh, hummocky member. Hummocks ranging from 1 to 5 km in diameter The striking oblique photographs of the crater Copernicus taken by the Lunar
h ik e e e & e on broadly level to gently rolling topography; terrain crossed by nar- Orbiter II spacecraft on November 23, 1966 show the fine details of several of
SOU# row troughs and scarps trending NNW and NNE (Imbrian sculp- the units shown on this map. The photographs cover an area, greatly fore-
ture). Normal albedo 0.10-0.13 ) ) ] shortened, from approximately 50 km south of Fauth to the Carpathian Mountains
Sources of geologic information: Published and unpublished photographs from the Lick, Ifs, smooth member. Relatively large (70 k_m maximum dimension) on the horizon. Especially noteworthy are angular blocks up to 50 meters in
Lunar base chart LAC 58, 2d edition, 1964, by SCALE 1:1 000 000 AT 11°00'45" Mt. Wilson. and U.S. Naval (Flagstaff, Arizona) Observatories; and visual observations hills, ridges and plateaus; smooth appearing to slightly hummocky diameter at the surface of the hummocky crater rim material, evidence for tilted
the USAF Aeronautical Chart and Information MERCATOR PROJECTION with the 30 inch reflector, U.S.G.S Observatory, Flagstaff, Arizona (Schmitt and Shoe- m detail;. ridges elongate NNW and NNE and bounded by scarps of ledges of bedrock in the material of the central peak, and curving grooves ar.1d
Center, St. Louis, Missouri 63118 maker) and with the 36 inch refractor, Lick Observatory (Shoemaker and Trask) the Imb:rwn sculpture system. Normal albedo 0.10-0.13 ridges in the crater wall material that suggest downslope movement of debr}s.
10 5 O  STATUTE MILES 50 ; ; i i i Interpretation Craters with diameters as small as 30 meters can be seen scattered over the rim
AL LN i T /I / I : l Ifh, ejecta from the Imbrium basin, probably generated by impact; material south of the crater.
go ENEEARAREN) [ [ i [ [ /[ V4 /[ / hummocks are mounds of ejecta
10 5 O KILOMETERS 50 100 150 Ifs, ejecta from the Imbrium basin resting on uplifted blocks of pre-
16° b t 1 / — ya . : ; : ' : : ' : impact materials; hummocks absent because of downslope movement REFERENCES
ge al
o LTI | [ [ [ fi—) [ [ [ i /[ /[ / /[ / of materia i S " )
0 The topography of the formation may be largely the product of struc- Carr, M. H., 1966, Geologic map of the Mare Serenitatis region of the Moon: U.S.
tural movement at the time of formation of the Imbrium basin and Geol. Survey Map I-489. . . . ]
INDEX MAP OF THE SUBTERRESTRIAL HEMISPHERE OF THE MOON consist of uplifted and downdropped blocks of pre-basin materials / Eggletqn, R. E., 1965, Geologic map of the Riphaeus Mountains region of the
Number above quadrangle name refers to lunar base chart (LAC series); covered with a veneer of debris Moon: U.S. Geol. Survey Map I-458. . ]
number below refers to published geologic map H%rf,mansn, ZV K.b19.63,ARz‘1d1a] sﬁructurez sfl)llrroindmi lgngr basins, I: 2The Irzr;-
rium System: Univ. Arizona Lunar an anetary Lab. Commun., v. 2, no. 24,
p. 1-15.
Shoemaker, E. M., 1962, Interpretation of lunar craters,in Kopal, Zdenek, ed., Phys-
z| | X - ics and astronomy of the Moon: London, Academic Press, p. 283-359.
g:in COPERNICUS e O ______92)_ A4 7 \ Shoemaker, E. M., and Hackman, R. J., 1962, Stratigraphic basis for a lunar time
: 5.5 . o & 5 . . . o .
8:‘” - Satellitic crater rim crests ((5)) Mare ridge k . scale, mn Kopal: Zdenek, and Mlkhalloy, Z K., eds., The Mo_on Symposmm 14
0| Ccw Ccrh Ch T Concealed contact Tl % & A ok d end \ / of th.e International As-tronomlcal Union: Lopdon, Academic Press, p. 289-300.
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