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EXPLANATION

NOTE: A crater’s materials are mapped according to

GEOLOGIC ATLAS OF THE MOON

MASKELYNE DA REGION

[-616 [ORB 11-2 (100)]

lunar equatorial belt. The Maskelyne DA re-
gion, at the southeastern edge of Mare the size (rim crest diameter) and interpreted relative 5
Tranquillitatis, is in an area transitional age of the crater. The apparent freshness of the
between mare and terra. Patches of typical crater on Orbiter photographs is used to determine .
terra material occur on mnorthwest-trending its age and allowance is made for aninverse relation Crater-cluster material Crater material
ridges, and typical heavily cratered mare R betweenthe sizes and rates of degradation of craters o .
material occurs only in the east-central part 3724 3°00’ (see enclosed pamphlet). The larger craters in each Characteristics Characteristics
of the region. The terrain in the rest of the age group are mapped in color (mappable materials Material in and around Material 0( rayed cra-
region, including the potential landing site, extend relatively farther from the rim crests of clusters of sharp cra- ters having Dblock-
is exceptionally smooth and deficient in young craters than from the rim crests of old craters ters. Most craters are strewn hummocky rims.
craters morethan 50 m(meters)in diameter. A of comparable size). The map symbols that identify small (<50 m). Albedo Terraces and blocks
large cratered dome, possibly indicative of these materials consist of a capital letter to designate is higher than that of presenton wall. Crater
late-stage volcanism, occurs in the southern lunar time-stratigraphic division (system), lower surrounding materials rim crest sharp
part of the region. Telescopically, the case letters to designate rock unit, and, in the Interpretation
terrain over most of the region resembles Copernican System, a subscript number to designate Material of clusters of
that of mare areas with intermediate albedo; relative age within that system. To keep the map craters probably formed a4
hence, at a scale of 1:1,000,000 the materials from becoming crowded, materials of the smaller by theimpact of ejecta
here were mapped as _unit Ipm, of the craters in each age group are not outlined; such from Tycho although
Procellarum Group (Wllhelms, 1965). craters dre indicated by number or letter symbol other clusters mapped Crater material
The terra materials in the central part of only. For example, materials mapped as Ccj, out- as part of the Tycho Ch -
the region are part of a low circular plateau lined, and colored are associated with a relatively field in some other aracrerlsiics
approximately 35 km across. The plateau old Copernican crater more than 600 m (meters) in map areas are slightly Material of craters hav-
lies justtothe north of the cratered dome, and diameter; materials designated simply 1 are the more subdued and are ing rim deposits that
the edge is marked by arcuate ridges and same age but are associated with craters from 400 to assigned ages equiva- appear brighter than
scarps best seen on moderate-resolution 800 m in diameter. The mapping is extended to lent to Ccs and Cca surroundings. Scattered
Orbiter V photographs. Most of the smoothest smaller size craters for younger craters than for blocks on rim. Terraces
unilt i thie tr)eglor} (?tm)dlies 5 ”ée _platezi.u, older craters; the smallest craters in all age groups $Zlyls gﬁghptfesenbtd oré
and a number of low domes and irregular = are unmapped. g : y subdue
craters (Eci) are associated with the struec- 3712 | 2048’ e rim crest
ture.
The terra comprises five units. Hilly terra
material (IpIth) forms features with the 3
greatest relief: intersecting large craters
( > 500 m), low hills, and northwest-trending
ridgest.i Few smaller craters are present. A Crater material
second unit, terrace material (Cte), occurs i
at the bases of the more prorglinegxt ridges C?{aracgerls?cs
and probably is an accumulation of debris _atetgal of crater hav-
that has moved down the steep slopes of the 35° Ing rim deposnsb that s
ridges. The unit is separated from hilly 00’ appear only as bright i
terra (IpIth) by a sharp break in slope. A or slightly brighter B
third terra unit, smooth terra material (Iplts), than surroundings. Few n
resembles unit IpIth but has less relief. The blocks on rim. Rim >
terrain consists of low rounded hills, shallow crest rounded and 0
depressions, and faintridges. Large (> 500 m) moderately subdued z
degraded craters are common. Unit Iplts 5
grades imperceptibly into unit IpIth as the =
positive relief elements become more promi- 2 Z
nent and into afourthterra unit, terra-mantling x
material (Ctm), as the relief elements dis- onn! : w
appear and craters become less numerous. A 3700 2934/ Crater material -
TeSEabIEE Dhp Mool onan mth Nk ot s Characteristics 3
densely cratered. Tha hills.  smecib.. .amd Matenal ofqraters ha.v-
cratered terra units appear to be the oldest ing smooth rim deposits
geologic unitsintheregion. They may consist that appear only as bright
of ejecta from the impacts that formed the as the surroundings.
Tranquillitatis and Nectaris basins. However, Blocks sparse on rim.
the morphologic characteristics typical of Rim crest moderately
ejecta blankets have long since been erased subdued
by erosion and faulting. Movement along o
nox'tlrxwest-trendingbl falult.s Frodlilced ridges '8 +
and valleys, probably long after the Tranquil-
litatis and Nectaris basins formed. The g LS Ctm CCCl Cea !
ridges are radial to Mare Imbrium and could : L =
have formed contemporaneously with the Terra-mantling material Terrace material Dark apron material Crater-cluster material Crater material
Imbrium basin. All three of the oldest units Characteristics Characteristics Characteristics Characteristics Characteristics
are deficient in small craters and are L t extent in th t half of th ; s od % ;
probably covered with a thick impact-generated Largest exienl 11 Llewes of the region. Albedo Occurs at the base of Occurs around a mare Material in and around Cci1, material of ray-
fragmental layer. They may be thinly covered mtermed;ate, luglhe( than that of unit CEm. Unit steep slopes. Mapped ridge in the east half clusters of subdued less craters having
locally by unit Ctm. forms a low undulating surface having areas of low only where contact is of the region. Has craters. Craters range smooth rim deposits.
The terra-mantling unit (Ctm) is the smooth- L positive relief. Grades Imperceptibly into unit clearly defined. Unit smooth  topography, in size from 80 to 300 Blocks sparseonrim,
. 4 bi " 2°48 Mare ridee material Moidsrately cratersd IpIts as the positive relief elements become more gently sloping with very low crater den- m. Albedo similar to but more common on
tht }1;1;5 ;gst cfe;ug? tan corr‘li ines mﬁly Ot 1 5004 g 1 oder y Crd numerous and into mare material as the positive well developed pat- sity, and very low that of surrounding wall of some craters
flat and level l(i)ke t‘;*:a;;e m?ﬁi' uniToiss Characteristics mare material elements decrease in number and craters become terned ground (irregul ar albedo. Resembles material Crater tim crest round-
distinguished by slightly highér al'bedo sindl Forms lowlinearridges Characteristics more common. Fewer craters between 50 and 200 m anastomosing ridges unit Ctm but albedo is Interpretation ed and moderately
very low positive relief features (vestiges on the mare. Flanks Has largest extent in pyaR tu the mus meietials: Eresh becky visiels and lroughs approxi- much lower Material of clusters of subdued
of Sl Shiiets Nl B o e lg of ridges smooth and it ® Ralf of th larger than 100 m are absent and craters larger mately 10 m wide and Interpretation craters probably f d 1, materials of rayless
g near ridges). It has less 168 h € ey ol ule than 500 m are mostly shallow rimless depressions. several meters high). i D Al ' ;
relief than the other terra units and fewer ess cratered than the region. Albedo low iy : 4 A gh) Origin  obscure. In bythe impact of ejecta craters having smooth
craters than any other unit. The few large surrounding mare to intermediate, lower Suieathest unitin the Iegien #nd oue of the Simoothest Unit terminates ab- part may be debris from Theophilus.” Nu- moderately to strongly
craters (> 500 gz) are very shallow and have Interpretation than that of units Ctm SATMENIGEG REFIERRES W LR e ryplyagaingy ad)svent derived by downslope merical subscript in- subdued ‘rims. . No
flat floors. The unit is interpreted to consist Site of volcanic intru- and Im. More craters Interpretation . o ) units with sharp break movement from the dicates inferred age of terraces present on
of a slightly cohesive mixture of fragmental sion or extrusion. Low between 50 and 200 m Slightly cohesive fresh volcanic debris mixed with in slope ridge cluster wall. Craterrim crest
volcanic debris, colluvium, and impact north-trending  ridge than on unit Ctm. Few- colluvium and lnghact ejecta. Overlies an old cratered  Interpretation rounded
ejecta. Colluvium may predominate around B seutheasi cemmer er total craters amd tetralg. Grridey f (zblargedsbla il are;lpartly Symen of Aswis hak
positive relief features; volcanic debris of the site may be fewer fresh blocky cra- burie fcrate{f. s 1? f"" erying terrain Npgrofoioory has accumulated atthe
elsewhere. The paucity of craters may thinly covered terra ters in the same size alzl'gaasqgh Pos1 ”,'te refle arg areasIWhezemt &umt ’51 base of steep slopes
result partly from the youth of the material ridge range than in unit Im. tfm. e paucily of claiers resulls.[1om. tae Yol as a result of mass
; £ fon: B larger than of the unit and the lack of small blocky craters wasting. Consists of
and partly from its lack of cohesion; because Craters g asiilts from the low cohesion 1
of the latter, impacts produce rounded, 500 m are mostly pan- r fragmentaldeb(zs. Pro-
subdued craters that are rapidly degraded. shaped depressions. cess of.fomzatxon still
The unit is thin where remnants of old Divided into moder- continuing
craters andridges protrude above the surface. ately cratered mare
The mare material has been divided into 2°36’ ﬂgﬁg"alm:{‘grm?moog?’ A
two principal units: heavily cratered mare ot ¢ =
(Im) and mgderately cratered mare (CEm). In 33" 2°12 Wilhelms (1969) Ecc E
addition to being more heavily cratered, unit 00’ Interpretation ; ; ’ .
Im has a greater proportion of sharp, fresh Probably volcanic flow Pitted material Dome material Dome-crater material Irregular-crater Crater-cluster material Crater material
craters (50-200 m), and its crater population material or tuff. Large Characteristi N istics haracteristi ; i -
includes( Al grada)tions batmaey freah erators pan-shaped craters are Only occusrtr:nsce is just C)}t]lz:‘:i;z;mt:)cccuts on CMa‘:irte(;igllssn;:sociated m?terlal CzllaraCFer1§t1cs e =t =
and shallow subdued ones. In contrast, few probably remnants of % of the @ . - : ; Characteristics aterial in and around Ec, material of rayless W
frosh . inth d ruters fiwt dermed In north of the dome cra broad low dome in with a crater chain Materials associated cluster of large bowl- crater with smooth —
l;escr-:i%‘::gn;ir?at:;g oncec;ﬁ;’n alf [tnt?e e]r;i‘eé the underlying terrain terst(lildc) in the ?oul:zz tl;ebsouth-centqz;zl part and cluster of large with craters that have shaped craters in the rim and rounded rim n
: : centr part of the of the region. The sur- craters on the dome in i i east-c . Ri isti >
ones ( > 500 m) are shallow pan-shaped E#Rd Ec griters region. Forms gently faceofthe domeresem- the south central part IREg riinEs the teent.ral‘ pjl?b gf cr%sdt I§1m l()hStht'Ily S
depressions; very few rimmed bowl-shaped shown as buried where rolli P bles that of unit Ct t th A Interpretation glon edo Suadile ut  still
craters are present. Differences in the crater shallow  and pan- o mbglfopogtapg = Ceins e o u : ltde . Craters may be rem- Same. @5 [uat el sir- Stapds well above =
fr | ey wnits probabl shaped but shown as ow hills as wide as ontact is drawn includes a dome-like Surs i tually in- rounding material s surrounding terrain <
equencies of the two mare p v S5ed Wi Sl 250 m. Many subdued the break in slope structure with central S ol mutually 1n Interpretation E, material of rayless =z
resultlargely from differencein age. However, ezxp 3 Uw_teret owl- craters mostly less between the dome and cleft in the north- tersecting secondary Orizi . ) ’crater with Suibeth >Lﬁ
hthology may also affect crater frequen(nes. Shape .thl]l notevery- than 200 m. Divided the suttounding terrain central part of the craters_ or may be I‘Ig;nduncettam. glze Hili My tia T
The lower frequency of very fresh, blocky the:e esi‘ros;gnlz;atii? into hilly and gently Interpretation region. Craters have volcanic craters ?n’]e‘;c"t ?)fi mseg;’: "Ii)fg’ crent. and shallaw E
’s?l'g{i ch;:lrs in unit d?fr}m would riot resu!z theni%aungto Copernican hilly ~ subunits by May representvolcanic low rounded rims. Pat- Vo?canjc S e internal slopes. Rim 9
CEmywere ei?rearfe?y yoiren;ceyoirrlxgeesrs e‘:/r:n Paucity of blocky o Wilhelms (1969) extrusion or near-sur- gzlerned ground on steep barely stands above E
than many of the fresh blocky craters, which tef? Suggests matezial Inlg?'f)r;::l:?;li?]?lurated ash i?f;eénu&%OZ'eif s?,f-- Int:r%igtation R <L
is unlikely. Unit CEm b i is less cohesive than > H sl . . 1
than unityIrrTwJ 50 thatmi%weclrﬁ:rgoggsxtgg 2004/ unit Im. Burial of older and lava of volcanic face fragmental layer Materialsfrom volcanic ]
former are more rounded and idl craters indicates thick- hills and craters cov- may differ in composi- craters. Probably vol-
e more rapidly o0’ ered with a thin frag- tion from the surround- canie debris reworked
eroded. The large pan-shaped craters in i peNe Dages hew uf al 1 Vol i terial; if intruded by successi i t
unit CEm may be thinly covered craters of to 90 m ment ayer. ol- ing material; if intrude y ive impac
a0 B1AEF terEaii. canism related to for- the material exposed
Two mare ridges occur within the region. mation of dome Iaé tﬁlégl tsourizce "
The one in the east half is bordered by very end‘ t 'ael s
smooth, sparsely cratered material with low rounding macerl
albedo. Mapped as dark apron material (Cad),
the terrain around the ridge resembles that \
on unit Ctm except that the albedo is lower. Im 1
‘Tw% don;leshoc;)cur within the region. Asso-
ciated with the broad, low dome in the south- s . . £ : : : 3 o e : . - : : s
central part of the region are the remnant of onn’ T Py Oin 7 Srs.a7 “NMM ] - - ~ e e = — — ST rmES = — : HeaVﬂy Cfa.te['ed mare materlal Crater m&terlal E
a crater chain and a dense cluster of craters. 33708 33712 2°12 33724 : 33736 33°48' 34°00 34%12' 2°00 34°24' 34°36' 34°48' isti it
The smaller dome in the north-central part SOUfh NNACTHSRE=E e S SIS it CSH N RoN Baciesi T ad S0 eaiss Cl(l)a;]rla},’ct:;tsut;::;ce near the center of the region just CIharacterx‘satllcs[ bdued b)
o{otgx:b{eglon has aicentra.l ciﬂeft. Bl'oth dlqgl;lqs g?r;”r%lcedsk:s? is Ehomm?‘pEOR'B 11-2 (100) prepared by Principal sources of geologic information: Lunar Orbiter moderate- south of a prominent terra ridge (Iplth). Albedo C{,O":Vz;f(;‘;ap:d Sg,atgfs &
p oly reprgsen near-sur a.(‘:ie accolithic U Sy/-\ p ernﬁe: orps‘;)oc 5§éT§ers’ resolution photographs: I-M48 and M49; I1-M35-42; III-M5, M9 and intermediate; slightly higher than unit CEm. The having smooth low =
lntlglsgi)n, im the asseciated craters are -9+ Army, Washington, U.L. M11; V-M55-62; albedo data from Pohn and Wildey (in press) and from low hills and shallow slopes that characterize Ctm rim and rounded rim <
profably VelCamic 1n engin, o L ) near full-Moon plates 5818 and 5819 taken at U.S. Naval Observatory, are absent; all relief features are craters. More crest. Craters have =
The potential Apollo landing site in this SCALE 1:100000 Flagstaff, Ariz. heavily cratered and has a higher proportion of gentler internal slopes £
f&gjior&tlns‘ iusm?ll:: ;n tv:g rfsplectst. Fn'tstlyé ’ fresh blocky craters in the 50 to 200 m size range and shallower depth =
unit observed anygv‘ggreesin' tl’?gseq%r;:rrizl MERCATOR PROJECTION Work performed on behalf of the National Aeronautics and Space Admin- than umt.CEm than Ec craters of =
belt and presents problems in interpretation istration under confract No.T-66353G L e : < comparable size
The exiremely low crater frequency indicates ) ) " o . 5 R 4 5 & TbuiEa. Hiles Old mare material. Probably strongly cohesive I, material of gentle
a very young age, and the unit may be largely Large numbers 1-A7 rela!ferl tod(eglor]s that include early 15:5'_‘2 e > volcanic tuff deposits or flows covered by a layer depressions. No dis-
volcanicin origin. Examination of the material i ——— of t[ragmental I?ebni'o Blocks are V‘;”t’leh around cernible rim
would shed light on the nature of the pro- 1. Ma i 5 craters as small as 40 m suggesting that the near-
cesses resulting in deposition of Widespr%ad 2. '%"aiikni'yc??egﬁafg'°" S : : . . 4? STATUTE MILES suriaoe fragurnial layer s lovsthen Lom thick P ot Interpretation of Crater
regional ulnits‘ onfthe terra. Secondly, several > %f’gr?,l,za?]’,.,’\cf?g;?m Materials
young volcanic features are present in the . Maestli i ~
site, the cratered dome in thg south-central 55~ y';'%“sst"g;f'(r?g;g” 1L 5 0 1 2 3 2 2 2 7 8 2 KILOMETERS (Ccy, Ec, Ic; 51, E 1)
?a:t being the most prominent example. Such 7: Lansberg Ficglon - = e"a mateial Materials of craters that
eatures may aid in understanding lunar- are probably mostly of
volcanism ¥ small number s e e e wfers o luner Characteristics Interpretation impalt):t origz'n. Crayters Z
REFERENCES Small number "E)aello(\glcarleefe'Ir.s1 é%o%uoiz)l)lshed geologic IpIth, hilly terra material. Forms most of the high Oldest materials exposed in the region. May be are assigned letters or <
Pohn, H.A., and Wildey, R.L., i A o ground in the region e_md occurs most extensively remnants of ejecta blankets around Nectaris and numbgrs according to o
Phsteinsioe ket ry e n Pl'erSS,h inthe west half. Terrain characterized by northwest Tranquillitatis basins. Thick surficial fragmental relative age. Numbered m
L dp : grap map of the trending ridges and low rounded hills. Patterned layer results in relatively rapid downslope move- craters are the youngest p
g&‘_’s’:y Piofe I?apc:ar tggg“gmﬂ» U.8. Geol. ground occurs zhn most areas. L arge craters( >500 m) ment of near-surface material with consequent gnd tb; higher the ﬂﬂgl' (—1:_
: -k more common than on mare units destruction of small craters and filling of depres- er the younger the
Wilhelms, D.E., 1965, Preliminary geologic MAP OF PART OF THE MASKELYNE D QUADRANGLE OF THE MOON Iplts, smooth terra material. Similar to unit IpIth but sions e g crater. Since the rate o)
aap of thg Ta.runt{uss qllliadrangle of the (AIC SERIES) has less relief. Has low rolling topography and Iplth includes the features with most positive relief. (t)}f crater dtlastruction and >
oon, in Astrogeol. Studies Ann. Prog. . o A e large shallow rounded craters. Occurs mostl Relief caused by cratering or faulting e initial crater mor- <
Rept., July 1964-July 1965, map supp.: o ‘;ﬁ;,’?‘é.(?A’QQ‘(SSS}:"‘.},%ns,f";;?o{,’;‘ﬁ'.i‘ii?_“iﬁgigii,‘,‘,‘;’{g?f;é"?:'3?33'0',‘80%'5“' adjacent to areas of unit Iplth and grades imper)-’ Iplts and Ipltc, most of the depressions have been phology may be different T
U.S. Geol. Survey open-file report. INDEX MAP OF THE EARTHSIDE HEMISPHERE OF THE MOON ceptibly into unit Ctm filled, probably with debris from adjacent slopes, so in different units the o
__1969, Geologic map of the Apollo landing IpItc, cratered terra material. Similar to unit Iplts both units have low relief. They may be covered assigned ages are only s
site 1|scale 1:25,000]: U.S. Geol. Survey but more craters in the size range 100 to 500 m in part by unit Ctm approximate. In younger =
Misc. Geol. Inv. Map I-617. craters, shock-metamor- i
phosed fragmental debris [
forms rims and walls. n
Highly shocked bedrock
may be exposedon walls.
Material associated with
older craters indistin-
guishable from surround-

ing materials

GEOLOGIC MAP OF THE MASKELYNE DA REGION OF THE MOON e s st Fen o 4 )

Block field

Area where blocks not associated with craters are
particularly numerous on the surface. Blocks also

LUNAR ORBITER SITE II P-2, SOUTHEASTERN MARE TRANQUILLITATIS

Barbs point downslope. Marks sharp break in slope

Contact evident from surface topography. Buried unit within geologic unit

shown in parentheses

I CL I AP LL( ) LA N I)IIQ (} SITE 1 _‘Y_ v occur around mapped craters with numbers higher
N l ) I ) N ( } ( ) " a —tl = than 2 but are not shown at this scale
* I SRR T entle sinuous scarp
By Fault Arrows point dgévnslope. Illl]atks gentle north-facing
. scarp in unit m in south-central part of the site.
Dotted where buried. tﬁi’;yﬁ"gi;ea” on apparent down- Albedo slightly lower south of scarp. Material

immediately south of scarp resembles unit Cad.
Probable flow front

Michael H. Carr
1970
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