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GEOLOGIC SUMMARY = 7} 2 ¥ ' : : : EXPLANATION
This map shows the geology in and around NOTE: A crater’s materials are mapped and
potential early Apollo landing site 5 in the ., given symbols according to the size (rim- 5
lilénai.:'1 egléztorlila.l l}))iltée}‘lhc:uxaeslt)lgthmri%gion ‘:1;26, ggzstor dtiha.metert) ar'll‘dh interprel;(:df re{lative
anus Procellarum, al way e crater. e apparent freshness
betweein the c:later Kepler to the northeast of the crater on Orbiter photographs is used Crater material
mgtenkii g o ‘Buly 154 LOTIAR) oomaes Sanile ot st invexag Nelsitor hapesa the Characteristics
of theregion. Dark mare coversthe remainder, sizes and rates of degradation of craters Ccs, material of rayed craters having
and the entire region is crossed by rays from (see enclosed pamphlet). The larger craters block-strewn hummocky rims; abundant
Kepler. The general geology of the larger 212 in each age group are mapped in color blocks and terraces on wall. Faint con-
Kepler region was mapped at a scale of (mappable materials extend relatively centric ridges on rim. Crater rim crest
1:1,000,000 from telescopic photography _— farther from the rim crests of young craters sharp. Many secondary craters present
(Hackman, 1962), and a 1:25,000 geologic 2736 than from the rim crests of old craters of 5, material of crater with well-developed
map has been prepared of the landing site comparable size). The map symbols that rays. Abundant blocks on rim and within
}F thke igxég)al part of the region (Titley and identifly 1these materials consist of a gﬁfrff’ Terraces on wall. Rim crest
rask, A capital letter to designate lunar time-
The oldest materials in the region occur stratigraphic division (Sgystem). lowercase
in the northeast corner, where cratered terra letters to designate rock unit, and, in the
plains-forming materials (Itp) abut a ridge of Copernican System, a subscript number to 4
f;;t:;ntnrgf nzg,ger;zimlln (ggc)a:n Tl;g ricge itshaé %esifnateﬂrlelative faqge »tv)ithin that sys(tiemd.
old crater tha 0 keep the map from becoming crowded, :
predates development of both mare and materials of the smaller craters in each Crater material
e AL jec Sroup aro not outlined; such oraiers are  Gharacterstics
crater and pare slipgyhtly higher than the For exampfe materials desigiated Ccy. Cc,, material of rayed crater having block-
adjoining mare. s outlined and colored, are associated wih‘l gl“ecz" faiéltlty hummocky ;Ts'cgl;g?dr?f‘nt
M?.re material within the reg('iiox;his gdeneyally a relatively old Cop‘ernig_an crater more than crgst Zhggp erraces on wall.
iafeen b, Spsumces u Hy e g ale), 10, A Iy 4, materta of oraters with bright halos and
However, a small area of more heavily are associated with craters from 400 to few or no rays. Abundant blocks on rim
cratered mare in the southeast corner of the __ 600 m in diameter. The mapping is extended g‘fgstw éﬁllgn[zmcraterbs& T;rraces o wall. Kim
region is called ‘‘old mare’’ (Im). The young 2°00 to smaller size craters for younger craters gitly subdue
mare ?ppears go be you?ggr lthan typical phﬂlfor older craters; the smg.llest craters =
mare of most other areas of the lunar equato- S in age groups are unmapped. w
rial belt. It has a slightly lower albedo, has 2724 3 3 =
fewer craters more than 200 m in diameter, 0
and partly covers the flanks of two fresh- : B.‘,
a?pgaring cra;:rs in the west-central part Crater material o
of the region--Maestlin G and the 2 km crater Characteristics
i <
e e Coy. material of craters with Limited rays ('3
fiooldet than Eratosthenié.n. ' and block-strewn rims. Abundant blocks Z
fIn the southe:lst ;;art of the region are two :’fi‘;b:g,":fggu:é' Will. Cegter i evest 5
aint structur eatures: a north-south : ;
: X 3, material of rayless craters having smooth
l;é‘;;‘ dfgressg;‘;? alangl gé::bclgg‘:ee%?;&*;:; rims. Scattered blocks on rim and within %
separate mare materials with slightly different eraters. Rim erdst wodersiely suiiined ©
albedos. The linear depression may be the -
remnant of an old sinuous rille. Alternatively, -
both features may be related and may mark Cces 2
the edge of a flow frontthat has been largely - = =
destroyed by erosion. = . ) = .
Rays from Kepler cross the region from . Kepler ray materials Crater-cluster material Crater material
northeast tot squthw;;t and nlllodxfy the 1/ 48 Characteristics Characteristics Characteristics
ﬁgsffgu?ﬁm et"%mi; it P e 1 2 beeg Materials in and around densely cratered areas of Material associated with cluster of Ccj Ccp, material of rayless craters having
K le Crc‘lf :l“ f.s' 1"““? y deri?erle 2019/ mare and terra. Faintto strong linear grooves occur craters. Cluster resembles cratered Kepler block-strewn smooth rims. Blocks and
D g’fﬁay,léh ) an 1 ine %’ crg. ered. K.eper ‘ approximately radial to Kepler. Albedo higher than ray material but lacks the linear structures subdued terraces on wall. Crater rim crest
ga'Y( fi )f elcoa.rse Y crta ere r%y material that of surrounding terrain and numerous small cratersthat characterize moderately subdued
s 1ca.ntthy D dl.“ the 100_‘300 Crck, material of coarsely cratered ray. More craters the rays 2, material ‘of rayless craters having smooth
I 8 zelangeh an tne surrounding materials. largerthan 100 m in diameter comp ared to surround- Interpretation low rims. Scattered blocks on rim and
gg‘l‘_";e’ mlerigr:)uaén &g?m.’g “;‘h%lag:;‘f’ aél?a;ne‘::g ing terrain. Many craters occur in chains radial to Cluster of impact craters secondary to some within craters. Rim crest moderately to
i than tn aurreunds A . Kepler or overlap or form grooves. Some craters crater approximately the same age as Kepler. strongly subdued
ray unit n surro ng materials. Both
types of rays are characterized by linear gg, are eloztziga.te but many are circular and resemble
: ’ ; nonrayed craters
depressions approximately radial to Kepler, . :
DL the 1neat paiter s Hore Suiking if the Sifbpieenal ol lnny ermpecndlogy: Sulsns slui e - 1
;ﬁl:l%;raér%?ve;a%} T sm:fa ;g’;lsl:fve gﬁgférﬁ 100 m but gensity of larger craters is comparable
A a, t in. i i 1 :
and are generallyless than 100 m wide. Some f,‘:,eﬁ‘;';,r ’{: [o,.e};ra;,-';,e ‘ﬁ;’;‘;ﬁ’goggcﬁf, ’{‘,,ec";,‘,’}ﬁcg_’ Crater-cluster material Crater material
;I;xztel'ralgls f{)‘:l‘:‘ tggpéf;tiﬁgévgeré);?:ree? oafl?;g% Albedo slightly lower than that of unit Crck. Characteristics _ Characteristics
rays pro'bably result largely from reworking Commonly Crfk occurs adjacent to patches of Material associated with cluster of Ccy Ccy, material of rayless craters having
of preexisting surface materials Crck on southwest side away from Kepler craters. Most craters are larger than 100 m. smooth rims. Scattered blocks on rim and
Several faint ring structures are of special Interpretation ] . Uf’“ﬁ occurs only at the northern boundary wall. Faint terraces on wall. Crater rim
interest. Each consists of a low circular Mare and terra material modified by craters formed of the region crest moderately rounded
ridge (unit Er) with gentle slopes enclosing 1°36' by objects ejected from Kepler. Surface materials Interpretation 1, material of rayless craters having
an area that' is commonly slightly lower mostly are reworked preexisting debris. Some Secondary impact craters smooth rims. Scattered blocks on rim and
than the surrounding mare. The rings may be exotic material from Kepler may be present. Age wall. No terraces on wall. Crater rim
pre-mare craters thinly covered by mare 2°00" equivalent to Ccy craters crest strongly subdued and rounded
material, or they may be igneous intrusions
similar to ring dikes. :
Very few large scale linear structures are Em - Ec E
present in the region. In addition to those ; ; ;
in the southeast part of the region, a north- — ) == ! .
west-trending mare ridge (unit Emr) occurs Mare ridge material Young mare material Smooth terra plains-forming material Ring material Crater material s
in the southwest corner. In the northeast . o Characteristics Characteristics Characteristics ]
corner the boundary between the mare and “— . Characteristics Characteristics Tl ) . ; : s s : . =
terra plains-forming unit also trends north- 8 5 Material forming the mare ridges in the Most extensive unit in the region. Forms Occurs within an old large crater in the Material associated with faint ring struc- Ec, material of rayless craters having )
west and may coincide with a buried fault. O southwest comer of the region level cratered surface. Distinctly darker northeast partof theregion. Forms generally tures in the mare. Rings consist of low smooth rims. Scattered blocks present %
Faint linear grooves trending northwest and g L Interpretation on Earth-based full-Moon photographs than level terrain having intermediate albedo. circular ridges enclosing material having a on rim and wall. No terraces on wall.
northeast are visible in much of the mare; Site of volcanic intrusion or extrusion. mare units surrounding the site Fewer craters > 400 m than on Itp. Most slightly lower elevatien than th; surround& Crg(tier (;lm dcrestz zgoderately to strongly z
be secondary craters from Kepler, but some structure. May also be some form of pres- Probably composed of volcanic flows, the thewzenafn B(c m)t_ e hish dea it O Lo (irregular 5 ml%smg e a"d baving sndotk oo i No blocks in > Z
alibongl  indissiaguishable, are probably AR B A e %d ede.c et o g ég senstion, 1 troug; approxgp:;le)glb el o Lallznt somegcraterS' a few isolated blocks on —
structurally controlled. ) mental layer. No bedrock is positively e ol el beszgn;por(zi LS o mgt_‘.ers gh). 1 s b of wall of others. Crmer Hm crest | &
S‘eve;?.} features o}t; the region are I(1)f identifiable on the .zurtagfl, alz;,ebough some In?e‘;gretatic;g el LS Inotex;urzg;tlilogg meremaens rounded and strongly subdued and barely t
scientific interest. Because most of the on may be present in the walls of young cra- 8 ; ;
mare material is young, the surface debris 1724 ter)s’. The Tack of Imbran oraters oo e Probably composed largely of fragmental May be remnants of old craters thinly stands above surrounding terrain 8
layer must be ‘relanvely thin and blocks surface andthe fact thatthe material covers debris of both volcanic and impact origin. covered with mare material or may be i
should be plentiful around small fresh cra- o the flanks of large Eratosthenian craters Lack of small fresh-appearing craters and volcanic ring structures that formed at the o
ters. It should be relatively easy, therefore, 1°48 such as Maestlin G in the northcentral part lawk.o.lr blocks suggests that a much thicker time of deposition of the mare material W
to sample bedrock underlying the debris of the region suggest an age at least as surficial fragmental layer has developed on
tayeril 'I‘hed mﬁre scarp, the subdued llii'xegu' young as Eratosthenian and th(lez presence this unit than on the mare
rough, and the ring structures may a. e of Eratosthenian craters on the surface
voleanic features that formed by the same restricts the age to Eratosthenian 7
volcanic processes that deposited the mare
material. The rays are of interest in that
material- from Kepler may be identifiable in
the ray areas and would provide a sample of Im i
material from deep within the crust. Finally, L Seciii
o isi of t mare material and t . 2 ; : :
§1£§§f§§§%?ng mhaierial coul?i %ler%nstgig 42° Old mare material Cratered terra plains-forming material Crater material
whether the differences between these units 48 Characteristics Characteristics Characteristics
result from age, composition, or lithology. Occurs in the southeast corner of the re- Forms highly cratered generally level ter- Material of shallow bowl-shaped or pan-
gion. Resembles young mare material (Em) rain in floor of large old crater in northeast shaped craters having smooth low rims. No
REFERENCES except that it is more densely cratered and corner of region. Surface is saturated with blocks in either rim or wall materials. Cra- =
has a slightly higher albedo subdued 200-500 m craters. Few fresh ter rim crest rounded w
Hackman, R.H., 1962, Geologic map of Interpretation blocky. craters present. Has slightly higher ) . (II‘)
the Kepler region of the Moon [scale 79758 Probably volcanic flows similar to young elevation than the mare. Albedo interme- Interpretation of Crater Materials =
-1131,000~000]3 U.S. Geol. Survey Misc. Geol. n;lanla( mactierial but has more craters and a géaf‘eB;ecsafgitioofntgg g;ggncggt‘é’m‘gg;‘:‘g’a Ccg-lc; 65-E S
nv. Map I-355. thicker debris layer because of its older : Materials of craters that are probably mostl z
Pohn, H.A., and Wildey, R.L., 1969, A 1°3¢ age. May be merely young mare material Iimal to be outlined of impact origin. A few maypbe of {,o,,aps’,; <
photoelectrlc-pltlogoglrwaphxg scuély lof the modified by ray material, but lacks linea- nterpretation origin and few of volcanic origin. Craters x
%orréla%:albedggg E: e Moon: U.S. Geol. Survey ments typical of rays Similar to unit Etp but older and mon; are assigned numbers or letters according to o
Prof. Paper -E (in press). ) ?ratered. Probably ;:omposed llargply od relative age. Numbered craters are the s
Titley, S.R., and Trask, N.J., 1969, Geologic fragmental debris o fbotl;llvg camcl an youngest and the higher the number the =
map of Apollo landing site5[scale 1:25,000]: impact origin. Lack of small fresh blocky youngerthe crater. Interior slopes of youngest
U.S. Geol. Survey Misc.Geol. Inv. Map I-623 craters suggests that a much thicker craters are probably fragmental and brecciated
surficial fragmental layer has developed on debris which may include blocks of highly
thig init thaa ot the mare shocked rock or, alternatively, volcanic
fragments and pyroclastics. Highly shocked
bedrock may also be exposed in youngest
craters. Material around older craters is
indistinguishable from surrounding materials
z
- Crater rim material <
Characteristics %
Forms part of the rim of an old crater 40 km & =
1°24' in diameter thatlies mostly outside the map =
area. Rugged, sparsely -cratered terrain wl
covered with patterned ground 14
Interpretation o
Rim and wall of a very old crater. Subdued
by mass-wasting, faulting, and micrometeor-
ite bombardment J
Contact
Dashed where two facies of
same unit are separated
(Itp)
0°48 (Em)
Buried contact
1°12' Buried unit indicated by
symbol in parentheses
g
Probable fault
Bar and ball on apparent downthrown side
40° Gentle sinuous scarp
» el il 2 o SR ; s g Eass e 48 Dotted where buried: Line marks base of
42°48' 42°3¢6' 1°00’ 42°04' 42°12' SAn! Y 41°36' 0°48' 41°04' 1°19' 41°00' slope and arrows pointdownslope. Probably
42 oo 4] 48 8 INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C.—1969—G70073 a degraded flOW ﬂ'oﬂt
SOUH’I Y
Controlled boge is pho(f:omcp C%rb [1-13 (100) prepared SCALE 1:100000 Principal sources oi; geologic informclflion: Lunar Orbi‘gr moderate- Gentle linear depression
by Army Map Service, Corps of Engineers, MERCATOR PROJECTION 7°W - resolution photographs: [1-M197-212; 111-M161. Lunar Orbiter high- rie i ille or may mark
U.S. Army, Washington, D.C, 20315 - - = V;"N resolution photograph: 1V-H144; albedo data from Pohn and Wildey May e bu Ie%gzlgl;ofl;:wr;mmo ¥
1 % 0 1 2 3 4 5 6 NAUTICAL MILES (1969) and from full-Moon plates 5818 and 5819 taken at U.S. Naval
B I e R—— Observatory, Flagstaff, Ariz.
) : 1 % 0 1 2 3 4 5 6 STATUTE MILES Work performed on behalf of the National Aeronautics and Space
Large numbers 1ngﬁgr|§r}1driigg|osr:fe;r:‘at include early EEHEEH — I 1 Administration under contract No. T-66353 G
Maskelyne DA regi - 1-616
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Oppolzer A regicn - 1-620
Wichmann CA region

Maestlin G region -this report
Flamsteed K region

Lansberg P region
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Small number above gquadrangle name refers to lunar
base chart (LAC series);
Small number below refers to published geologic map
(scale 1:1,000,000)

40°W
MAP OF PART OF THE MAESTLIN QUADRANGLE
OF THE MOON (AIC SERIES)

Area of this report shown by solid line; dashed line
indicates LM landing dispersion ellipse (99% land-
ing probability). Approximate scale 1:3,100,000.
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