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EXPLANATION

) ¢

Slope material Dark mantling material

Characteristics
Occurs on steep slopes, mostly crater walls. Albedo significantly higher than that
of surroundings.

Characteristics

Dark material that completely masks or
subdues, to varying degrees, the sub-
Jacent topography. In Aristoteles,
albedo is slightly lower than that of
mare material; in Egede A, is similar
to that of mare. Unit has lowest al-
bedo in map area where it is associa-
ted with chain craters or with small
hills in eastern part of map area.

Interpretation
Unit is essentially composed of underlying material that has been reworked and
freshly exposed owing to mass wasting on steep slopes.

Interpretation
The association of the material with

=]

Y
COPERNICAN SYSTEM

: dark small hills, dark domes, or chain
Crater materials, undivided Ray material Satellitic crater material i;i?g;? and 1;552h126 ?antglng Cgaréci
c sugge a is materia
Characteristics Characteristics Characteristics consists of surface flows or a§h dg—
Exposed on rims, walls, and floors of relatively Bright material on and around craters mapped as Cc. Materi- Material of irregularly shaped, shallow craters or partly posits. Age may vary, but material is
deep craters having high albedo, sharp rims, and al merges into halo or occurs as true rays diverging from merged crater clusters east of the crater Aristoteles. generally considered to be young be-
ray pattern. crater. No visible surface relief. g?gie ;t haihzﬁthbe?g rgmove? by iEQ-
Interpretation even gh it s only a thin
Interpretation Interpretation Material of craters whose shape, size, direction of aline- layer and because it Tocally partly
Materials of craters that are thought to be young Very thin blanket of fine ejscta from young craters, or ment, Tocation, and superposition on the Aristoteles ejecta fills the inside of young craters.
and of impact origin owing to depth and shape of bright slope material in secondary and tertiary craters, or blanket indicate an origin associated with the formation of
craters, sharpness and height of rims, bright both, overlying older units. Rays are absent around older the Copernican crater Eudoxus (south of map area) by impact
rays, and distance to ‘which ejecta was thrown. craters due to rapid obliteration by erosional processes. (Page, 1967). ’J
Some small craters may be of volcanic origin.
Low-rimmed-crater material
Ec Ecrh % Ecrr Ecw Ecf Ecp Esc ) Characteristics
) Material occurs associated with round,
Crater materials Satellitig ﬁloqgate, or.1rregu1ar—shaped craters
Crater mameria aving Tow rims or no rims. Most of
Eharacteri ity these craters are shallower than high-
ek Ec, crater materials, undivided. Materials of 5-20 km craters having moderately sharp rim crests and no ray Characteristics rimmed craters. Some have the shape
- (1050) pattern. Larger craters have the following morphologic subunits: Material associated with of a shallow bow] and resemble isolat-
Ecrh, rim, hummocky. On Aristoteles, has angular blocky appearance. Outer 1imit of unit marked in places irregularly shaped cra- Sd graters gf units Csc, Esc, and Isc.
by a sharp scarp; in other places is transitional to Ecrr. Width of occurrence is 5-20 km. Albedo is ]o- ters, merging craters, achures point downslope.
cally like that of mare and locally slightly higher. On Galle, is fairly smooth and has very subdued hum- and chain craters. Cra- :
mocks . ters occur around outer Interpretat1on_ 3
Ecrr, rim, radial. Has smooth, radially ridged, undulating surface. Ridging 1is more prominent outward; periphery of Tlarge cra- An endogenetic or1giq is favored be-
merges into branching pattern and satellitic crater clusters. Contact with Esc is gradational. Albedo is ters. Locally chain cra- 3 :S cause the morphology is generally dif-
similar to that of mare, but is higher in a raylike pattern locally developed on Ecrr. ters  branch  outward. [5) ferent from that of craters interpret-
Ecw, wall. Occurs on inside of crater walls. In Aristoteles, pronounced steep-walled scarps are continuous Craters mostly shallow e ed.ttg be1°f impact origin and because
for about % of crater circumference. Generally rugged, having hummocks and sharp scarps and few inter- and have low rims; a few w un1t]]s ocally associated with dark
spersed smooth, level surfaces. Hummocky mass covering east side of Aristoteles floor is included in wall are deep. Albedo slight- S manb 1ng material, chain craters, and
material. Albedo intermediate; many small light spots, few large dark patches. In Galle, wall material 1y higher than that of graben. Low rims are believed to con-
is smooth and scarps are continuous for about % of crater circumference. mare material. ) i1SF of volcanic material. Craters
Ecf, floor. In Aristoteles, floor is flat, smooth, and mottled having an albedo similar to that of plains ;: ]aV1"9 no rim may be caused by col-
material. Locally floor 1is hummocky, especially near the south edge. Few isolated small hills are pres- Interpretation R
ent in other areas of the floor. Floor of Galle is hummocky and has albedo similar to that of mare. Material of secondary <
Ecp, peak. In Aristoteles, comprises two large and two small elongate domes having moderately sharp peaks craters. After meteorite = ch
and smooth slopes. In Galle, peak is smooth dome. impact, large blocks of ? ;z gi};ﬂ:ﬂB
ejecta are believed to be 84|
Interpretation thrown to great distance, :I: Chain crater material
Impact origin is suggested for Aristoteles and other large craters by the size and shape of the craters, excavating shallow cra-
the morphology of the ejecta blanket, the pattern of the secondary craters, and the distance of the sec- ters and series of cra- f Characteristics
5 ondary craters from the crater center. ters. Source of ejecta 0 Material of craters that are similar
Ec, size and shape of craters suggests an origin similar to that of Cc. Eratosthenian age is suggested by which formed these cra- C) to those of unit cl but that merge in-
'K ; the absence of rays and the more subdued morphology. ters was the large prima- I to series of craters, large elongate
A E‘Sk\ Ecrh, rugged, fractured appearance with some steep scarps around the outside edge indicates brecciated and ry crater Aristoteles. bowls, and narrow grabenlike features.
& ®epshank ¢ G altered bedrock, only 1locally overlain by a blanket of finer material. This bedrock may be mainly in Hachures point downslope.
. ) ((960) place, may have been moved as thrust slices, may constitute overturned flaps from the interior part of the 25
1 / crater, or may be chaotic aggregates of huge bedrock blocks. Probably a combination of these is present. Interpretation
~ /8 Ecrr is a blanket of finer material derived by impact from the inside of the crater and deposited along bal- Material associated with these craters
b f listic trajectories around the crater. The increasingly strong radial pattern away from the crater sug- is believed to. be of volcanic origin
gests separation of the ejecta mass into separate streamers. because the craters merge into large
Ecw in Aristoteles 1is extensively altered owing to slumping, other forms of mass wasting, and accumulation steep-sided irregular-shaped troughs
of material in low areas, including possibly lava. Hummocky mass of east side of floor is believed to be associated with dark mantling material
slumped wall material. or they occur along tectonic features,
Ecf is probably a fill covering a rugged topography. The material is believed to be of endogenetic origin notably graben.
and may be similar to the plains material, as suggested by the similarity of the general topography and
the albedo. Small hills on the floor of Aristoteles may be protrusions from the subsurface floor or may
be volcanic cones.
Ecp gs assumed, by analogy with terrestrial impact structures, to be brecciated bedrock protruding from the ) <:::::>
s .
SNIa, Rugged hill material
5 :Z: Characteristics
Elc Elm Cﬁ <¢: Material of individual smooth, high
b domes or assemblage of bulbous masses,
. : (:) ;Z which characteristically transect oth-
Crater materials Mare material :s er features, including fault scarps,
= s - m and overlap crater rims. Albedo vari-
Characteristics Characteristics :2: :I: able.
Unit comprises buried rim, wall, floor, and cen- Patches of mantling material mostly having an albedo lower than that of mare unit > < 2 o,
tral peak materials of crater Mitchell near east Im. Unit is only Tocally smooth; in most places texture of plains material is vis- E;E o é:i Interpretation
rim of Aristoteles. ible. Believed to be of extrusive or shallow
: mgm intrusive  origin. Domes and hills
Interpretation Interpretation ! :g near dark mantling material (unit d)
Age assigned owing to well preserved crater shape Probably represents volcanic material covering underlying plains unit. ‘1: are probably volcanic cones associated
underneath cover of Aristoteles ejecta. —J i ;x: with surface flows. Those on or near
(68 the Alpes Formation are probably com-

posed of material fed by lava conduits

™ along zones of weakness in the frac-
Tc Icr Terh g lcrr few Tcf lcp Isc Im tured Alpes bedrock. Domelike masses
disrupting old crater rims are thought
to be similar features developed along
Crater materials Satellitic crater Mare material zones of disturbance caused by impact
and crater cluster and rebound.
Characteristics material Characteristics
Ic, crater materials, undivided. Ma- Forms smooth mostly flat surface having low albedo and low crater density. Promi-
terial associated with 5 to 10 km Characteristics nent ridges and irregular scarps disrupt surface.
craters whose rims are more subdued Similar to unit Esc but
than those of Ec. No ray pattern. is more subdued. Mate- Interpretation
Craters larger than 10 km are subdi- rial associated with Extensiveness of area covered, smooth appearance, and embayment of older features
vided into the following morphologi- crater clusters merges suggest an origin as lava flows or ash flows. Numerous intersecting rays are su-
cal units: to  nearly continuous perposed. Unit was deposited within the Imbrian timespan because some Imbrian fea-
Icr, rim, undivided. Forms smooth, cover north of crater tures are embayed and some are covered and some are superposed.
somewhat hummocky, locally radially Hercules. Albedo s R RS T T o e T
ridged surface. Albedo similar to slightly  higher than Gonloch
that of plains material (unit Ip). that of plains materi- Ip
Democritus has sTightly higher albe- al. Long dashed where approximately located;
do, Sheepshank s]1gh?1y lowee, . For : . ; 5 short dashed where units are tZansition—
crater Hercules, rim is further sub- Interpretation Plains forming material =l
divided into: Same as for Esc but u- p
Icrh, rim, hummocky. Similar to Ecrh, nit 1is associated with Characteristics
but relief more subdued. Albedo primary crater Hercules. Flat-lying smooth material having very finely mottled texture and higher albedo (pIu)
higher than albedo of mare, lower than mare. Crater density, particularly that of small (limit of resolution about P e N A e s e e
than albedo of plains. Locally gra- 3 km) craters, is significantly higher than that of mare surface. Blnied ot
dational outward into Icrr. ;
Ieer, vims  rvadiall. Similar. to Ecrrs nterpretation o . .
but relief more subdued. Radial Material is believed to be of a somewhat different origin from mare material be- :S SS??:d]L:;ESOf Ezg?ggaﬁ:}i 9?25$z§%23 g;
ridging is considerably less con- cause of its different albedo, surface texture, and crater density. Also, material symbol in pa}entheses
spicuous. Albedo variable. overlaps topographic irregularities, whereas mare material embays them. Material [ i
Icw, wall. Forms steep-sided inner may consist of ash-flow and ash-fall tuffs. Unit is embayed by mare material and E'*
wall of craters. Is smooth surfaced is therefore older. Superposition of material on features sculptured by the Imbri- N P
and has slump blocks continuous for um impact event indicates a lower age 1imit of Imbrian. >H _—
more than ! of crater circumference. w0 Fault
Icf, floor. Mostly smooth material >
having appearance and albedo similar ;Z: Solid line at base of prominent scarps;
to those of unit Ip. Floor of C. L_iluc laf = dashed where inferred. Bar and ball on
Mayer consists of small rugged hills — downthrown side.
but is smooth at south side of cra- : Qﬁ
ter. Alpes Formation Fra Mauro Formation m
Icp, peak. Forms conspicuous rugged SR By :g ::::3::
peaks in C. Mayer and subdued smooth Characteristics Characteristics: et
hills in Democritus. lac, coarse. Has irregular knobby texture of local smooth Has irregular knobby texture = Graben
round or oval hills ranging in size from 1 to 5 km. Some as in Iaf, but hills local-
Interpretation larger hills exhibit sharp langu]ar peaks. Hills are ly are connected and merge Solid Tines outline graben, single Tline
M| Cf' }ZZQ Most small and all large craters are steeper, sharper, and more distinct thqn thoge of the into sinuous ridges that Whercl e tooinantoy togmap sides geparate—
LD lfﬁtll believed to be of impact origin be- Fra Mauro Formation. Isolated larger hills in north- generally trend northeast. ly; dashed where very faint.
Ecipo 13304 s ; . - : ; - G s : : . cause of their similarity to younger western part of map area are elongate in direction of Unit grades into both facies :
SHE) ] g o | - = ; “ 6 10 B . L : % & & impact craters. More subdued topog- reg19na1 grain. § of the Alpes Formation. On
- U = - . . e . s : : . : raphy of the ejecta blankets and Iaf, fine. Has fine knobby texture. Knobs are 1r{egu1ar; south side of map area, for- o
scalloped shape of crater walls is some are sharp peaked, some are smooth. Large hills are mation 1is characterized by \ 4
attributed to the longer action of present. lTocally, but are generally not as large as those a set of coarse, swirling Rid
98¢ mass wasting processes. Small cra- of Iac. Contact with lac is gradational. ridges. Lage
Eﬁg;iairin ;hought to befpre-gratos: [neraretatisn e oretation Barbs point downs lope. Interpretation:
Je hecallBeofiehereisu e : he Imbrium b P ; : Intrusion of subsurface material along
dued topography. Craters are below lac is d1str1bgted around_the per?phery of the mbrium ba- Th1ckAdepos1t of Imbrium ba- : - AL
5.5 (exclusive) in the Pohn and Of- sin -suggesting a genetic relation to the Imbr1gm impact sin ejecta. The blanket ob- 1ssure causing doming.
Field (970 ‘cratey iclas<itioation event. The coarse, irregular texture can be ]1kengd to scures the underlying topog-
Soale. MCrater orales e similar textures found on the hummgcky, inner rim of raphy, whereas in the Alpes
age (Grolier, 1970), southeast of smaller impact craters. In ana1qu with thesg craters, Formation, where the ejecta h 4
map area, is younger than most mare the Alpes Formation is a]sp believed to consist most]y blanket 1is thin, the under-
material because its secondary cra- of bedrock, though. extens1ye]y fractured, brecc1ateq, lying bedrock topography Scarp
ters are superposed on mare material and otherwise chaot1ga11y disturbed. A re1at1ve]y thin controls the texture of the b e ' fg e
and because very faint rays emana- mantle of Imbrium ejecta may cover the bgdrock in most surface. Sar POTan > OYES ope. nderpreta 102-
‘ ting from the crater overlie a large p1§ces without, however, completely obscuring the under- f?ms $iy te ault scarps and some may be
L ! part of southeastern Mare Frigoris. ; lying topography . y g 3 i
) ] 78 af is a facies of the Alpes Formation occurring in areas <
24 f;()tjf’) 26 farther removed from the center of the Imbrium basin. ( R
L ; Principal sources of geologic information: published and unpublished photographs by Cata- The smoother texture of the material may be caused by a '
Lunar base chart LAC 13, 1st. edition, by Aeronautical i : . : 3 y lesser degree of brecciation of the bedrock, or an in- %
Chart and Information Center, U.S. Air Force, St. Louis, lina Stayon, Lunar and Planefary.Laboratgry, Urnvers@y ofArl;ona, Nava] Observatory, Flag- CESadE An. mipsrotnel Aidetn maiepaal, in 4 canbaratinn ) ._,,/
Missouri 63118 staff, Arizona; and Observatoire Pic du Midi; and Orbiter IV high-resolution photographs. of both. Concealed cratar

Symbol - indicates rim crest of buried

™ craters.
PRELIMINARY GEOLOGIC MAP OF THE ARISTOTELES QUADRANGLE OF THE MOON R e
N Crater materials Lineated crater material, Lineated material Terra material, LR
undivided undivided i1l
Characteristics Characteristics 2
]E;:yf plcr, rim and wall. Material as- Characteristics plic, coarsely 1lineated. Material of high pla- Characteristics Small hill having Tow albedo that is as-
sociated with crater rims and Comprises crater rims and tezus having rugged edges and of sharp-crestgq Mater1?1 of * mighs sociated with dark mantling material in
. walls not having pervasive lin- walls having a pervasive ridges having smooth slopes. Northeast-trend- irregular mountain :
Baerbel KoeSterS LIICChltta eation. Subdueg pm‘dges define northeast-trending Tinea- ing lineation consists of alinement of ridges clusters and domes i?;ﬁgrnSmg?‘{tvoﬁ)ia??g aggra”é IZEEEE:EEZd
part of circular structures. In tion, which is expressed by and direction of dissection of plateau edges. that are covered with.the etrUlionicr 1Ay
15)7() crater Baily, wall 1is well de- alinement of round and elon- plf, finely lineated. Material of mountains hav- by ejecta from the ;Z b
fined and smooth. gate hummocks and by dissec- ing a pervasive northeast-trending fine linea- crater Aristote- <<
\ 5 B plcp, peak. Forms smooth dome in tion of crater walls. tion. Lineation consists of rows of ridges les. —
L Hatt Coti VBisies This report is prellmlnary and has center of crater C. Mayer B. andksmaﬂ sharp-edged round or elongate hum- Ao G e~
ampert vontormal rrojection - ; Albedo somewhat higher than Interpretation mocks . nterpretation
: ; not been edited or reviewed for that of surrounding plains ma- Craters are similar to those Material may be = Q
w E Scale 1:1,000,000 conformify with U. S Geologicql terial. mapped as unit plcr but rims Interpretation . part of unit that 2 REFERENCES
STATUTE MILES i are modified by superposi- Units consist of o]d material which is sculp- is mapped as plic, ==
SRR A 2 | | e \ - 03 TN B X N Survey standards and nomenclature. Interpretation tion of a pervasive linear tured by the Imbrium impact event and which, but the true na- = Grolier, M. J., 1970, Preliminary geo-
56///// / J}WV | e = % = . N Craters are thought to be of pattern trending radially in most places, does not have a thick cover of ture could not be o~ Togic map of the Geminus quadrangle
o N LR ‘ ' ‘ 50 ‘ i T ; 100 impact origin by analogy with outward from the Imbrium ba- younger units. The mountains have been dis- established  be- o, of the Moon [scale 1:1,000,000]:
ey - KILOMETERS . SO younger impact craters. Cra- sin. Dissection of crater - sected together with the pre-Imbrian crater cause of the cover U.S. Geol. Survey open-file report.
56/”}¥Iﬂnt 1 i \ L - \ \ \ . < S \ ter rims are believed partly o- rims is caused by the same rims by faulting or by accelerated erosion a- of Aristoteles de- Page, N. J, 1967, Preliminary geologic
48‘3iJ . B He T \ — - , = e i bliterated by faulting, by e- processes as described for long planes of weakness following a fracture bris. map of the Eudoxus quadrangle of
= & % sty lastic rebound, by erosional pllc and pIf. pattern caused or accentuated by the Imbrium the Moon [scale 1:1,000,000]: U.S.
processes, and by endogenetic impact. Some of the ridges may be later endo- Geol. Survey open-file report
constructional processes. Ejec- genetic constructs along Jjoints, though most Pohn, H. A., and Offield, T. W., 1970,
ta blankets have been mostly recognizable features attributed to that ori- Lunar crater morphology and rela-
destroyed by erosion and super- gin are mapped as r. pllc is the more coarse- tive age determination of lunar ge-
position of later material. Age ly dissected member. pIf probably originated ologic units, pt. 1, Classifica-
S is assigned on the basis of onmb ;ess violent fracturing and fau;tin% of tion, in Geological Survey Re?eagch
movphology, and superposition the bedrock in a concentric ring farther from 1970: U.S. Geol. Survey Prof. Pa-
TR MO of ?mbrigjr( sculpturé? i the center of the Imbrium basin. _j per 700-C [in press].
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