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This "op.is or e ot o series showing the ceolcgy of ooteo ­
tio l early Apollo landing sit~,. It was orepaNJd largely fr om 
high -r~solution phatograpl\s tak en by Lunar Orti i ters 11 and 'i. 

[illrse II-8-3. in t11e central part of Sinos Med i i, ,s 
an area of re l a.tive 1y hea·nl; craterec ~are rear the su bter­
restriul point of the l un ar Jis ~. A noµ of Ortiter s i te 11 -
P-S at a sca l e of 7:700,000 (KO"a n, 1%,j i "cludes the el­
li pse and its regiona l setting. It shC>iS a l arge ~ur,t;er o' 
,-ater clusters su;,erposed on very r.eav1ly cratered na.re rnote­
riol (unit m1). Many M t ae clusters l ie alo:ig wel 1-Je , ined 
r ays fron Couernicus and T_yc~o and oroba~ly be long to the 
'aides prea.J fields of stcondary i,n~ ac t cr~ters around these 
l arge crala,s. Cl l ips~ 1;-0-,, l i es O~tween t,e large crater 
c l ust~rs ar,d i ncl ude s a small p,tcl1 o-f mare iratcr ia l ~•itO 
be l aw-average crater densi ty (unit in2). 

C,·eter, ;Jre ere most oh·,ious and rea~1ly naaraole topo­
gra.pllic fea t ures in the maa arna 5ur·ieyor T ano Iii photo­
grapr,s shw tt at r,·;;riy cratHs lar,ier tnan a certa.,n s,zc are 
surrn•Jnjej by rlis\ , nd i\/ e b locky deoosi:s. ~,~,e depos i t, 
110, riot le ,,isib i e oo r,rt, i:er phcLc,yraphs. StuJy cf cra t ~r 
r1 :r1 :J~r-0sits is cf hign pr 1cnty for earl·1 nissions. 

A 110 ,·phJlcgi c ,·an ge e~,sts fro~ sharcly sr.ulptured, 
~lock-/, l\i~r-rim cral.erc to ~entle Jeoressions . T'l e con t rnu­
un of crater ty:,es ,n t 'n s and c"!;her areas indicates :ha: 
'aith t ie,e , fresh cra t ers are degraded to genc'e depressrnns. 
Crater no t aria l$ are therefore a.ss,qr,ed n;~ters accorrli~q t o 
tl\e1 r re I aci •le age; ~i 'Jl\es t n"noer•, · are for ;,c,, sqes t, f r,:,s h­
cs t craters, , no l owD,: nur,t,srs "or c1Cest craLees . t1 urr bers 
are assigned or tre has is of diar·,eter a,·d mor~hology acccrd­
i ng to t he s6,eme out li ned" ' figJre I. Craters cl assihed 
on the b,sis of detai l s of tre rirn a~d fl oor deposits fall 
i nto a .. e ll -'1ef 1ned aqe sn"ence, c,t sreatcr uncertd 1•1ty 
attaches to t he craters class,fieO ~ainly or. the basis o· 
deoth -diarreter ra li o-- mainl, Cq-cc3 cr aters 2.1 this sca l e 
(f j ,,_ l). This is Cecause crat• rs tl\at fore, a\ toe sane ti~• 
m~:,- Jiffer' in depf,.j,a~e t er ratio. after de~radatio r, sue t\ 
cr ute,s •aou !d a;,peo,· ~o be of di-:'fere ~t ages accord ing \c 
f i~ ure \ . ~.lso, tlie rate o ( crater de3radation may have d1r ­
fereJ fron ~lac2 t u µlace, so that craters assigned the same 
nu;nher are not aci'Jally ecu i ,ale-t. For exanple. in th is 
o>·ea cCMnsl ope ~,o,e:r,o>•c ol Tiater i al a n the , are ridg es ,-, a_, 
have d~gracled cra t ers ac a raster 1Jte than on the l ~·,el n-are 
matHia1; olJ-apoearing s•Jb J"ed craters on the r idqes may 
fr,"s ~e youn~e r t Sar s 1·n1l~r - appear1nq crater". on tr~ mare. 
It scerrs prc bable, rowever, tOa<; Cc , - Cq ceaters are all re­
lative ly ol d n"rnbers cf t·1<· rntol oq, ,, l at,on. 
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CRATER DIAMETER 

li9urc 7. - ·Graph shw,ng assumed relations amor,g crater Jia­
ireter i~easured from rim crest t o n m crest), craler pro­
pert i es , and cra t er age. , liidth of fntervals on abscis5~ 
corries no implica t ion as to l ength of intervals af lunar 
geolo~ic t ime. 

En iueH1n roperties.--.'- 11 large craters (, 500 min 
di arr.eter cnostit ute haza"ids to lar,di ng br,cau,e ot their 
lar,se ssr roundi ng blocks and steep s l opes. r.azards diminish 
as crater size decr?ases and crater age increases Cq and 
Cc2 craters thal' are 200 n,e\ers and less in diameter µrob ­
a'.: l y present only ITin or hazards, Fie l ds of resolvable blocks 
a,·e sho,,•n on the a-ap ~ith a heavy l i ne; additional Clocks 
t hat are below the l imi t of resolutJor, prob ably occur arour1u 
most cralers . 

Scientific interest. -- E.iecteJ bl ocks arouna craters wi 11 
be primS objedS(if sci enti fi c i nter,,st in early missions. 
The chemistry , minera l ogy, and physical aspects of these 
blocks can be comrared with blocks from t he ~eneral lunar re ­
go l i th; and bl ocks rrom cra t er s of wi de ly Ji f feri ng ages can 
be rna,µared to give infoma t ion on t lie effHts of exposur~ 
over various periods of time. Evidence bearing on the orig i n 
of craters i s Mos t l ike ly tu be found in tile youngest craters. 
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l\J ercator Projection 

On a re~1onal scale. the map area is part of a large 
tract ~F dark level mare material crossed by several l aw ri d~cs. 
Th e mare material is probably a series of ,olcanic flows that 
have been inte nse ly cratered; vast numbers of craters snalltr 
than those shown at the map scale co,er the surfa.ces shown 
in Surveyor photographs. The cratering orocess has ap?arent ly 
ccmninuted dlld stirred the origiria l surface Gt tl,e mare ~ate­
rial so that l t is now covered wit~ a layer of frag~ental de­
br i s; any origi na l volcan ic textures anJ moc,t boundaries be­
tween ind iv idual flows are no longer discernib le. A scia l l 
tract of llie mare naterial in t~e western part of the area 
(unit m2) is distinctly defic ien t in crater~ nf all types, 
It probably consists of flaws th at are slightly younger than 
tSe rest of lhe nare material (unit nq ), although the crater 
def i ciency nay be partly ,jue to a ronJon, lack of secundary 
impact craters (Rowan, 790). Several low sinuous surµs 
withi n un i t m1 ITay be vestiges of indi vid ual f l o•· fronts that 
were once more extensive. 

A we ll -de f i ned mare ridge with a z i gzo.y pattern cros, ~s 
t he northern part of the ~•P area but is w ,ol ly outs ide land­
ing ellipse 11 - 8-J. A second, lower and less i,ell-defiaed 
ridge w1tii the same tre ~d occurs fn the western por\, of the 
e l lipse. It was recog ni zed for the first turie on l\iqh-resolu ­
tion OrlJi t er \/ photographs ,ihfd, provided cus vergent stereop­
sis. The rldges appea.r co be •Joli fled segments of nare rna.te­
r i al; patches of patterned ground on the ridges are prooably 
the result of downs l ope movement of frag11ental material. Ne•• 
mare mater i al nay have been extrude d a l ong t he per i phera l 
parts of so~e ridges ~here they merge ·aith adjacent ~•re n,ate­
riol a l ong a broad areo uf sligOtly el evated ground (Rc..,,n, 
1967). Un it ~-2• on wh ;ch Surveyar VT lan tleU, rr,ay ~e su ch a 
Flow unit. altliough distinc t flow fronts ore not visible. 

.~n_gj__n eer1M rope,·f i es.--The properties of l evel mare 
~aterfSl and gent y rel ir.g ~•re r i dge material are apparently 
s i mi \ or tb r ougiluu t the map area; more ru~ged parts of the 
mere riJges n.ay ha,·e <liffcr,:,nt propert1es . Frag~enta l mate­
rial in which shallow ~o u~es fom under the impact of very low 
velocity fragment,, extends to a ciepth of at least l ~eter en 
the level and gently roll1ng surfaces. The materi a l i, broad­
ly s imilar to that at the Surveyor !II and·,, sites. Sur,eyor 
VI landed successfully en unit ~2 in an area surrounded on 
three sides by nare r1dge material. Results f rom Surveyor \' I 
should be extrapolated w1th ca"t i on, since t he lan ding soot 
may contairi a. substanti al amouot o• l oose debris eroded fror,, 
the surro"nd1ng ridges. Viateria l •,tronoer than that at the 
surface l ie s at Jeplhs rang i ng from 1.5.to 6 mecers, and a 
substrate of solid rock apparently l i es at deptns of tram 5 
to 10 meters. These dep tr, estimates are based on a study of 
the morphology of smoll, re l atively fresh craters tfig, 2). 
using the method described by Oberbeck ar,d Quaide ( 1%7). 
Part or unit n1 in tht eastern part of u,e map area has an un­
usually high density of strong l ineaments and a relative lack 
of subdued craters . Loose iaater i al on th i s surface may ha.Ye 
undergone @<tensive con,paction hHa use of jiggling a long sub­
surface fr acture1. On mare ridge crests. fragrnenta l materia l 
is probably th1nner than that on l eve l mare ; on ridge flanks 
it is probably thicker. Downslopt movement of mater i al on 
tile steeper r,dges may ha,e occurr~d re la t i vely recently. 

PncpcmJd ir. c:oo;,ro1·0,(i,:)fl with tho 

M:rnned Spacec;mlt Center. 
National At-ironw.1tics a.;d S~1a,ce AdmirnstratJo: 

Sources of geolog1c inforrnat i on: photograph< returned by Orbiters II through V, 
ma i nly frames H- 121-123 ,Orbiter J J, frames M-94-100,0rbiter I I I, frames H- 109, 
110,l73,114,0rb1cer I'. 
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risure 2.--A pparent ycon~try of s,nall fresh craters o, a f •mc­
tio n of crater di ameter. Oeoth to ca1,esne substrate >D/6.5 
for normal craters, <0/6.5 for flat-O ottoITed and cor,centr i G 
crate rs. Sun aoilc :>2°. 

Sc i entif i c ,nteres· •-Sa·,·c les of an; cf the ,rare mater i al 
will h, of great interest in early missioris, ,\~c. C",~Cllcal 
c0,11~osition. and physica l prO•Jerties may di ffer from place to 
place withi n the e ll ipse, especi ally a~ro,s t '•,r, contac t Le ­
tween units n 1 an J m2 and across :re sinuc"s scarps t he'. ,·,a,· 
be flow fronts . llnit n, "'"Y be your,ger t'ia n uni~ Tl , aod 
mater, al a long the in are - rid~es rray be vour qer s ti ·1 l 
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Crater ruterials 

ORB 11-8-3 

Contact 

Bur i ed contact 

Buried unit silown in parentheses. 

(3) 
Buri ed crater 

lineament 

Shallow groove or subdueJ surp. In areas 
of patterned ground the general trend and 
extent of lOe troughs and scarps are indi­
cated by several 11neanient symbols. 

Line marh base; 
Visible on only 
I nterpreta ti on: 

Scarp 

bart, points downslope, 
one set of photograohs. 

May be a flow front. 

Scarp 

Line marks base; l:a~b pofnts downslope, 
Vi sible on more lhan one set of photo­
graphs. Interpretation: Front of small 
debris flow. 

Fault 

flar and ball on downthrown side. Mapped 
a l ong relatively sharp scarps. 

0 
Block field 

Linc outl i ne$ continuous or semi continu­
ous f1e l d of resolvable b locks around 
craters or olor.g mare ridqe. Subresolu­
tion blocks probably abundant within line 
and probably e,tend beyond it, 

L1near depression 

Very sha l lw l 1near depress! on with very 
lw rim. Crater-lHe enlargements occur 
a l ong its l ength. l nterpretotlon: Very 
old string of secondary impact craters. 

+ Tentative location of Surveyor V!. 

~ 
Terrace material 

Ch,racteristics 
rcrms narrow be l t at Case of steen sl opes 
along mare r i dge (un i t mr2). A fes" reso l v­
able hluc~s. Surf~ce con,Ps upwar d ; has pat­
terned grou nd rrostly a t an ana l e to the topo­
graphic centaurs. ~o th upsloPe and down­
slope contacts re l atively sharp; lower car.tact 
cuts across subdueJ Ccz cratns. 

lnterpretat1ur, 
Loos~ ruck debr1s rnass wasted from adjacent 
ndge. forrnat1on has co nt i nued in to re l a­
tively recent t i me; Materia l has encroac~ed 
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Crater clusl~r material 

Chara, ter i s ti cs 
Mater i al 1n areas .iith a d,sti nc~ l:r hig>ier 
Jer,sfty or craters 5 to 2U oete r s ir, Cia­
rneter than 1urr0Jedi ng areas; cra:ers mod ­
erately s1Jhdued and s l ightly elorcHe norta-
squth. , 

Inter;irdo'.icn 
M;,teria l of tield of secone'ary impact craters 
forme d by materia l eJected trom Tycl10 

i nterpreted engineer ioo prep~rt,cs 
Clere subresolutioil hiocks prese ot thao in sur­
rcun d1ng areas; sur f ic i ~l debris ~ay be ~ore 
l oosely packed t l1an in surrcu ~~ i ro areas be­
cou,e ab,"dant craters are re l atiVe ly yo"""• 
Craters are a ha.:anl because cf re l ati•1c1y" 
1teep slopes . • 

Scien ti f1c 1nterest 
One of the few Fields of craters t hat are ccn­
fide ntl y interpreted as secondary imoacc cra­
ters and ue accessible on early rnisSions ·if 
l andi r.y sit.e is nearby. Mechanics cf second­
ary impacr fot"l'atiar may be apµaren"':. Frac­
rienls of the prcject11es o·hich made the cra­
t~rs are pro~ably present in tl\e ej•cta and 
may ha,·e co,,,posi tfons di rrerent frarr tt,e gen­
et"al lunar re:;o l ith in tli,s orea. 

Dimpl e cra:er in a •_er i al 

Cr arecter i stics 
MHeria l of crater wi t h su~duM r i ~; ·«alls 
steeoer at ba\e tha n near crest (corwe, up­
wardj; no visible blocks or. r ,r, 

ln"';erpretation 
Maten al of eroded impact crater i" wnich cx ­
lensive creep of ,· oterial on ,,alls has'built 
up ?r, o,ersteeoen~d froni: near base, alter­
natively 111ay be a co ll apse featum ,n wOicn 
l oose ma\,eria l has dr ained downw~rd into a 
subsurface fracture. 

on s 'oa l lc¼ craters ,long :he base of the r i dge. 

I Ccl I Ced 

,0.ater i al of irreuular craters 
Matenal of cl usters of i rregular craters 

Charannistics 
Materia l of i rregularly-s haped craters occur­
r i ng both singly and in clusters. Craters 
i11c;hl:,, subdued; form pan-shaoed and gen~ l e 
de:iressior1s . Most ha,e , 1 lgC,tly ra ised ri;r. 
Patterned ground abc,ndnnt hoth ,n wa ll and 
exterior r,m deposits. One or more seonents 
uf wall genera ll y straight aad parallel to 
lcca l l i neame nt directio ns . Pesol,able bl oc ks 
present i n 'dal l. 

l n terpre t at ion 
Ma teria l of cr aters of inte rn al origin mostly 
bu t scme ~ay be impact craters wt,ose shape 
was Influenced by t ile lunar gr i ~ syst"'1l.' If 
of i nte,-nal origin craters rnay be surrounded 
by voknn1c ejec t a mix ed with l,nar re gol ith. 

Interpreted eng i nee ri ng properties 
btensive slopes with abunda nt patterned ground 
and probab l e presence of subresolu tion blocks 
makes H1ese futures serious hazards to early 
landings. If of internal or igin they may be 
areas of potential collapse. 

Sc i en t ific 1nte rest 
If of '/Olcanic oroyin they may he a source of 
inform at1on on l unar volcanism however craters 
are ol d anJ deff nite evidence as t o or i gin 
may be obscured. 

Interpreted engineeri ng propert i es 
Th i d accumulation of loose ~,aterial . May be 
unstab l e; slopes a hazard in earl; ~iss i ons. 

Scientif i c 1nterest 
Or1e uf the few terraces ~apped a l on~ a mare 
ri dge and relath•ely accessib le in an early 
mis sion. Ground exaninat i on and photograpC,y 
rnoy provide evidence for or aga inst proovsed 
origi n as Mass -wasted materia l derived from 
high~r grou nd; inromation woul<l have beari ng 
on or i gin of larger t~rraces occurri ng ot t he 
t>ase of steep slop~s i n the terra . Materia l 
of terrace IT.ay pro,i<le sa:r,ples of mare ri dge 
mater1~ 1 that have noved downs l ope. 

i nte rp reted engi neer,n,i prWErtie1 
Depend on mode of origin. Possibil ity of 
collapse dictates that these features be 
avo i ded in early n,ss;oss, 

Snentif ic inte rest 
Probably the saaie as for other im~act craters 
of cc,npara~ l e age. Determ i n•tion of whether 
u• not features are co 11 apse pits is of \ ; q­
nifi cance in esta bl,sh,no the extent and 110 -
chanism of coll apse in the u,penno<.t layers 
of l unar materia l . 

Crater cl uster material 

Ch arac teri s t1 c, 
Material 1n terrain covered with shallow cra­
ters 100 to 4DO meters 1n diameter· craters 
contiguous in much of unit . Inter~rater areas 
g:nt ly undulating and relat1ve ly snooth; den­
sity of small cr•ters 110 to 20 meters in di a-, 
meter) the same as on mare materia l {unit mi l 
Potterned ground occurs on the sloµes of era-· 
ters; other 1inea"1ents sparse. No resol,ab\e 
-Olocks around craters. 

Interpretation 
Debri s in and around a cluster of secondary 
impact craters. Origin of vHer- forming pro­
Ject1les uncerh1n . Relatively nne- gra1ned 
mder1a1 with no bloc~s greater than 2 meters 
in d1anr,ler. Blocks rounded by eru, i on ; de ­
b~h l argely mixed with fragmenu l mHe mote­
nal. 

Interpreted engineering properties 
NU111erous sl opes caused by high density of sub­
dued craters are a landing hazard. Um t may 
be a pr<>blem for radar approach. Fragmental 
material at the surface may be s11ght1y tll1ck­
er than on mne material because surhce has 
been more intensely churned by impact. Unit 
probably has more subresolution blocks than 
le;s cratered mare material. 

Sc1 entt f1 c 1 ntere:.t 
Sim i l ar to enter:; of age Cq and cc2. If cra­
ters are secondary impact craters, the i r ejecta 
mll.)' conh1n fragments der ived from depth at 
the $1te of large primary impact croters, but 
craters are old and sue!, fragments may not be 
identifiable 

Mare r i dge material 

Charac tor i st i cs 
rnrz. elevatud riare ;rater,al orcurrina on cannected l ioear 

s~~,,ents and ha,i n~ nu,nernus scOrps anU 11 ri eanents 
within segments. Contact with the n·.are ciat~rial is 
an abr~pt scarp in places and a gentle tra nsitiona l 
s l ope i n. others. Sloc,es up :o C'. Subdued craters 
t,et«een oO and 200 meters i n diame ter 'e,ier than on 
mare ma~er,a l ; density of s~dl l craters. l U ta 20 
,rieters in dia~eter, the >,rn,e as on mare material 
except ~here patterned grovn1 ,s stron~ly developed . 
Sniall fie l ds o' ,-.,so l vable bloc',s on higher parts. 

mr7, s1mlor t o mr 2 but narrower, ~•i tS ~ore gentle s l opes 
and l e>s oat t erned yrourid; no fields of r~solvable 
blocks. 

Interpretation 
Segme nts of l.Se ~are material uol if~ed along faults pa r­
a 11 el . to th~ l unor grid . Areas transi twn,l to mare 
,na.tenal rray bo> floo·s that ca~e frcrn feeder ,1 i le, alo ng 
the riJye . Lo\',er crater density on steeo~r oarts caused 
by down,l~pe 1no,e.nent of material, Uti it rnr1 interpretf'd 

t he t~o ty pes 
only in their 

as older and ~ore ~or" clown than mr b•, t 
of rid ,_ieo may be the sae11e age and dff f er 
arigirial si,e. 

Interpreted engineering pro perties 
fragm~ntal ~aterial al surface ii thinner thon en adia­
cent niare oc ridge crests and tl,1cker on.slopes beGa~·se 
of downs lop~ ~o·,errent of material. Average arain si,e 
h1gher on n<'~~ cres t as indi cated by presenCe of re-
solvoble bloc<, May be unotable on ;;ent]e slOf'es; 
steeper scarps and s lopes are l aading hazards as well as 
iinpedirnents tn 1,,r"verscs. Hazards greater on unit nr 
than on un1t IT.r 1 2 

Sci ~n!,fic interest 
Subresolut ion blocks of bedroc~. not e,cavated by irr,­
pasl, probabl:, prese nt at the foot of the steeper slopes. 
May he the site of e <trus1on of re la tively young la,as 
ar·d of tt_,e ascc1t of volet1 l es a l cn g 11urerous fractures 
' " the nJge rraterial s. 

NOTE: Crate r material, occupying larger areas are 
outlineJ t,y Heologic contocts; materials occupyin9 
snller oreas are ass1g~ed numbers only. 

Character i I t i cs 

8, crater rraterials undivided. Hin crest dia­
eieter 12-25 rietcrs. lnclud€ i ntensely 
briqht ray material. Additior,al small 
craters of this type prnbab ly present but 
the ;hotography Coes no t oemi t conf , Cen t 
identification 

Ccg, crater matH1als u nd i '✓ i deJ. Ri m crest 
di ameter greater than 25 mete rs. In'c l ude 
~·e l l-Jcvelo~ed bright ray ~aterial; ;,o 
resolvab l e tloch ir, rim depcsns but 
subr~so l utian b lods probab ly abundant· 
interiors sharply bl ocky with well-Je,~l­
uped ter r a.ces , 

7, crater materials "ndivid~d. Ri,, crest dia ­
meter 25-50 n,eters. Unit is brig ht ; most 
interior·s er€ flat; lit tle detaii •,isib l e; 
crater 1·1n cr<,st sharp. 

Cc7, c'.ater materia l s undi vid~d. ~fo crest 
d1a1,ie\er greater than SO meters. Unit ,s 
bright; sone occurrences inclur"e weak ray 
nater1al; a few hlocks resolvable in t i' e 
r1m deposits of most crate rs arid moder ­
ately abundant blocks en craters larger 
than 700 rreters rn dian ,e\er; interiofs 
are bl ocky ond terraced; sane crate rs are 
fla t- tloored; crater r i n crest shar;,. 

t. ,.rate.- ~ateria l s unC:ivid~d . Oi11 crest dia­
meter 5n-75 ,neters. Albeda of rim mat,'­
rial the ,a·r,e as -tl>at of surrou ndings;, 
floor ~atenal flat or te r raced; crater 
nm er·~,: sli~Otly subdue <: . 

Ccb , cr ater ~ater,ah ur,di ·; i ded. Rim crest 
diameter greater tlion 75 rreters. Most 
uccurrences are CriH ht ; tlcor ~ateria l 
flat or terraced and floor topo~ra?hy is 
slight ly suo dued; a fe\-1 1,1ocks barely re­
solva.ble in r i m de posit,; crater rim 
crest ralseo ar,d only slightly :,ubd"eri. 

5, crater 01acerials cndhided. Ri rn crest dia ­
i:-eter 50-75 net~rs. Floor rr,ateriol fl at 
ar slightly convex upward; crater nm 
cr e1t strong ly subdued and eiany craOers 
have dcuble rim crests a fe¼ r,~ters apart. 

Cc5, crater o,a.terials undi,ided. Rim crest 
diameter greater than 75 meters. A few 
bloch present in rim deposits ol" larger 
craters; al',edo of r i~ nateria l t he sarne 
as t hat of scrroundings; inte rn al Jetai l 
subdued; ceotral mcund occurs in rrost 
craters: crater rim crest distinctly 
raiseJ but ; artly rounded. 

4 , Cr"oter materials un d1vided. Rim crest dia ­
oeter '50-75 creters . i'.ssociated crat~r 
has shape of ,hallo,,· ti owl; crater rim 
crest rounded but rais~d. 

Cq, crater rnate r ial1 undivided. ~in, crest 
dia1'letH greater t han 75 ITTeters. A few 
~l oc<s present 1o nm de posits of larger 
craters; ,oncentric structure is present; 
;pa,,e blocks and oatterned ground pre­
sent in wall ;raterial; interiors range 
trori cup sha.pe, d to flat; croter rim crest 
strongly subdued. 

I Ct) I 
3, enter naterials und i vided . Rim crest dia­

ITeter 50-75 meters. ~ssoci ated crater 71 
gentle depression or has sh ape of very 
shallow bowl. 

CcJ, rfa crest diometer 75-250 ;reter,. >at­
t~rned grnund Drese nt in wall mate­
rial; associated crater has sha o~ 
ot shallow bow l an d crater r im crest 
i s rounded hut ra i sed. 

Ri11: crest d1aa,etn great•r than 250 rre­
ters. ~O blocks present in ri~ de­
pos its , bl ocks present in wa ll 
e1pecially near tnps of slopes'. 
s•.rongl·, catterned groun d present 
i n wa ll n1a\,eria l ; crater rim crest 
strongly '"bdued, 

2, crater ~ater i ah undivided. Rim crest dia­
~eter 7C•-250 meters. hsoc i ated crater 
is gentl~ depression er $hallow-howl ­
shape:l depression. 

Cc2, croter materials "nJ ,vided. Ri m Grest 
d1ar,eter qreater than 250 meters . Pat­
ter ned ground present i n wall ~a.ter ia l; 
blocks pre se nt in wall rra.terial of larger 
craters; as sociated crater i,; pan shaped 
ond has di st i nc t brei k in slope at rim 
crest . 

[iJ 
, Crater materials und i video. Rim crest di a­

meter greater than lDD meters. Pattemed 
ground present in floor mater1al of larger 
cra.ters ; assoc1 ated crater is very gentle de ­
press,0,1. 

Interpretation 
Ma teria l, of both primary and secondary imp~ct 
craters; youngijst Ccg, oldest Cq. Craters 
w1th lower numbers for,ned froo, craters with 
higher numbers by micrometeorite erosfon ,nd 
by slumping and downhill creep caus~d by seis­
mic shaking. Crushed rack, poorly sorted IM!­
bris. and tinpact1te occur in the rim deposits 
of all but t he oldest cra ters; materials were 
proba bly ,hock metao,orphosed to varying degrees 
but shock phases 1f orfginally present may 
have reverted to norma l forms in oldest craters 
Blocks most angular around youngest craters · 
becom1nq progressively rounded and buried in 
old•r cra ters. Walls and floors of younger 
craters consist of htghly fractured bedrock, 
poss1bly 1moact1te tn smaller craters· >hatter 
cones poss ib ly present. These featuri:s pro­
gressively obliterated fn older craters whose 
flo or, and walls are covered with fr~gmental 
debris much 1He the gr<Juod outside the crater 
rims . 

lr1te r~reted enginee rin g pro pert ies 
In general, a 11 la rge craters are landing haz­
ards; ha.zards becone less severe wit~ decreas­
ing diameter and iocreas,ng age of craters . 
Oubresolution hhcks are probably present a­
round a. 11 Cc~ and youn qer era. tero , Cc2 and Cc3 
cra ters la r ger than 100 neters ,n diamete~, 
and poss1 hly around Cq craters larger t han 
200 me te rs in dia:neter. ~11 Cc2 and ycunger 
craters larger t han 100 meters in d10,setH 
·oa,e und esirab l e s l ope.s f or la nd i r,g and walk-
1t1\· . l'epth to Dedrocl probably greater ln tee 
tloors of '"bdued craters than on tr,e r ; m. 

Scient if i c lsteres t 

Ch aracttr1 s ti cs 

CrHers l arge enough to have quarried bedrock 
pro, ide a mear-s of sampling bedrock in the 
ejected bloc<, surround i ng th em; oossib l e var­
i ations i n bed ruck chemistry and minera l ogy 
inJy be ~appable ~y collecting ejected b' ocks 
tro~ s everal craters . Ljected bl oc~, wil l 
have been e~ooseci to the space en, i ronnierit for 
differing periods of time depending on the age 
of the crater fr-on "' ' ich they are collected, 
CQll€ction from craters with a wide ranae of 
ages i s desirable for ~etemi ning the r OJ,ation 
hf s to.-y ol the Moon an d ~ay also resolve pos ­
oib l e amc,iguities ;n the daterr1r,al1on of 
rad i ometric ages of t~e bedrock. The yourrner 
craters wil l preside tl\e clear",t evidenc~'on 
c rater origin--prl mary ,clc1r,i<: features or 
shock ;bases and sho~~ in duced struct•,res ~oth 
m, crosr.or1c ~nd ucrcsccpic. Craters witn 
f lat floors shou l d be ccmpared " i t n craters 
wi th nonna l geoncetr·, to detennine if t he tomer 
are caused ty the p/'esence of a Sard subs t rate 
or are forred c,y t>e irpact oc · c:M density ob­
Jects such as conets. Ev1Jer,ce a, to which 
craters are prir-ary and wl11c l\ secor.1a.ry is not 
apparent on the p!,oto9rerrs anJ should h• 
so"ght on t'1e gro"nd; secondary imcact craters 
i,ay inc l ude i". their ejecta fragT,erts derived 
trom cons iderabl e dep th at tne sites o• lar~e 
primary imp!ct craters, 

GJ 
~ore ma.ler i ol 

Forns pl aia d,,e so1,c r of ·,1est e•, c of mare ridge i·,n,t 
""'2 ) s·ith •,ihi ch it ray be ossociated; h,s fewE'r resolv ­
ab l e cr ate r > of all types ar,J si,es than un it rr 1; fe~ 
l 1reaments except r ear l arge craters; or, pears lower t han 
;rl to ¼e•,t and s l ig htly 111,)~" '.Ian IT] :o east. 

lnterpretat icn 
Lons or ash fl c;;s. probably ba,olt1c, stirred and coi n­
minded ty lrrpact; younaer than "' l ; fl0~, l'lay t,a ·,e issued 
from '✓ent along eas t -west i,are r,Jge a•1d fi lled a stru ~­
tural depression that was Jeeper on ><es t s iae witl, flow 
overtlowing on east. Oe/i cier,cy of l aror c,H crater, 
"'"Y have been cau•O(•d Cy bl anket,n~ e f fe ~t cf flaw but 
deficie r cy ot young ,nall craters is ptobcoly ra ndo~,. 

lnterpreted engineer,n,, pro~ertie,s 
f ra~1.,r1\,al nater , ~T ,t t"e .,urfa ce cenerat"d by t>e '.m­
pac ,_ of sirall croJectiles. So rveyo" ',,: landed oc this 
uml _ot 0°30 5' fl,. 1'24-.5' W,. OJbide t i,e el l ipse and 
''°."~"'QSt o: a pr?ennen t rrare r i aa e. The landin g c, i tp 
may "e anoiralous 1n ha ·,in(' a substantial aIT,OJO t c" lGvse 
•;atcri a.l derived •r,,ri tne surrGun J,r ,s nare r ,oge . 
-Jccte~ blocks occur on onl, Ol'e rel athe ly fre,11 cr a­
ter bu , un,\ ,sot" l1m1to<l e,tent; blocks up \c J nctnrs 
1n dia':"ler around ll,1s cra~er anpear t c te on l,, 011,··, t ­
lv hr·ed; nne 11a:, !ia,e ~ade a sh~llc,,- ski ~ n1ark i,,c'. 
eating soil - Ii ke prop~rl ,~, ir. the uµperr , cs t la;er. 
Flat flcors are preser,t in sone craters cs so ·all as Ill 
meters In di aniete,-, as o" cn 1t m7 t o tie ea,\ The 
uocenaost lavers of unit ,re ,,a,·e De·,a1•,,c srn 11ar l ; to 
r.ocse of un i t ll '7 di• i n'] lt,;; craCering process -

Scientific in'..erest 
PvssiCly relatively yo ung rrare material ¼'1 t, chen i r.al 
and mrne ro I u~i cal pr-.ip~ r l i es that ra·/ be J; fforent fron, 
those of nore typical mare r·ateria l 1n this and ot lier 
sites 

Ma.re ITaterial 

Cha racte ri s ti cs 
Geritly ro l ling to level material, high l, crate red wit!, 
abua dast s•,~Cued craters . Perce ntage of area tovereJ 
by craters rar,ges i" ro111 1: to 25. >i nuous scarps sparse; 
lineamer1ts moderatel:, abundant. Mea outlinea by short­
dos hed li ne has more lin eame nts than t he average of unit 
n11 a.r,d fe,,1er subdued craters. 

T n te rore ta. ti on 
Basalt1c l a,as or ash fl ows stirred and cor:,r:nnuted tr 
impact. Sinuous scarps probably flw fronts. Uni\ 
probobly ~ade up of maoy over la pp i n~ fk,., tut ,nJ i ,icr 
ual flo¼s are not traceable . 

Interpret.,,d er.gineerin<; propert i es 
f rag11·ental materi_al at the sur f ace generated bf repeote d 
rnpact. EjecteC blocks up to 3 rioter, in diaTieter araJn d 
fres h craters with;n the ell i pse appea r to rest or, the 
surface and ;uggest a static bearinq caoac,ty of at 
least l x 10 dyne,s/cm2. Ej ected blocks arou nd a fresh 
crater on tile saa,e unit 15 km northwest of t 0 e elli use 
have made a few shallow gouges indicati ng tile presence 
of ma teria l grossly similar 1n its behavior ta terrestri­
al soils, at least to a death of l ,.eler. 'icrv si·,a l l 
flut- hottomeJ crat~r, and craters with well-deVeloped 
terraces (concentr i c craters of Oberoeck and Quaide 
P(;7) suqoest tha\ material with strengths consider;bly 
above that of t he surtace rraterial l ies at depths of 
frc,, l.5_to 6 meters with a nied i an iepth o~ 3 meters , 
(Stat1H1cs un the georretry of srriall craters are sum­
~.adzed in figure 2.) Craters of this size, which ee­
ca us~ of their geome try a,-., believed to ha•,e penetrated 
• substrate stronger than t h~ surface layer. do not in 
genera l have resoloa ble bl ocks surrounding them rn cori­
trast to craters 1n some other areas suctl as I II P- 12 
where such blocks are conspicuous. Tl\e substrate ap­
~orently breaks into smaller fragments in t his site t han 
in Ill P-12. f res h craters mo met~rs in diameter and 
larger are.surrounded by reso l vable blocks; these block$ 
,nay be derived from a layer of hard rock estimated ~y 
tl_,e author to lie at depths of from 5 to 70 neters fron1 
fi gure 4 of Oberbeck and Quaide (l%7j. Are, outlined 
by dashed line may have been seismi ca lly act i ve to de­
stroy subdued craters by sha.k1ng and slight moverrcnt 
along numerous well-defined lineaments. Th i s area 
may Oe haz~rdou; but geometry of sn·all craters suggests 
that mQtenal with low cohesion has the same depth as 
in ildjacent areas. 

Scientific 1nterest 
Mare materi al typical of much of the eq uatorial belt of 
the Moon. Pr~bably as old as that i n any other site. 
Surface material may contain exotic blocks derived 
from large µri~ary impact craters such as Copernicus 
and Tycho. 
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