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T I S l ' s  \larsIr:rll Space IFligbt Celrter (\ISf;C), i s  colljonctioe witlt 1I1e i:ttitecl States 
(;eological Serve? (I:S(;S) ;led aided b? personnel fl-ont the \srrooratet-ials Ilescarclt and 
Exp lo~r t io t t  Scie~tcc group at doltnsutr Space Center (ZKIS-.ISC), is imltlcntettting a uetv 
data acqtrisition slrateg) to sitpport tlte developtttetrt and cvaluatiotl 01' I ~ i i l s r  regolillt 
silt~ulants. l'$e first at~al?scs of luaar regolitl l salrtples by tlie s imala l~t  g l - o ~ ~ p  %\ere carried 
out i n  c;trly 2008 on sanlples front hpollcr 16 core 64001i6.1002. l'lte results ol'tbese ae~l)ses 
are cunthirred witkt data corrtpited frorn the litel-atirre to gellrrate a reference composition 
and particle size dislributiotl (PSI)) for lurrar higttlands regolitit. I n  this paper n'c preset11 the 
specifics of particle type coltlpositiott and PSD for titis refercl~ce co~t~posi t io~t .  Ft~rt l lerntore. 
n c  use I'igtlt-e o f  \ Ier i t  (Fo\l) ro~tt ines to ineasure the cl~ariactcristics o f  a nomber o f  1111inr 
regolit!? sirr~ttl itt~ts against titis reference composition. The lutr;tr ltigl~lrttrds regolitit refet-elice 
composition and ti le F o l l  results at-e presetlted to gt~ idc s i~ l l t i lant  prod~tcers and sintel;inl 
users i n  tlreir research and dcveloprnc~tt processes. 

I IE  ciirrriit Iuiiar ariliitcctirre ciills ibr tlic est:~hIisliiiieiit o f  ;I lxnnarii'ntly iiiaiiiicil Iiiiinr uiitpust hy 2!1201'0 
S L I ~ ~ I X ~  this cflbrt, tlie Ii111:ir cngi~iccri~ig coi i ini~i~i i i !  is c!c\cI,>piiig i ~ i i c l  testi!~g tc~l i~iologies l?)r /ti ,S,:tt llcsot,rcc T. 

i.'tiliratiiiii (ISRI:!. cxc;i~atiori aliil ilriliing. arid miiigaiioir oi'1iaz;irds to iiiaciiiiiery aiiil Iiiiiiinii lic;iltIi. I'lie scarcity 
of Zpollo saiiiples ihr lesti~ig purposes iiecessitates tlic iise o i  Iiiiiar rcgolitir siiiiulaiits ns prosy iii:iteri:ils. i'iii' 
~ I c v e l i i ~ ~ ~ i i ~ i i t  am1 cvnliiati i)~~ ol'siiiiiilaiits reqiiires a liiglil). ilciaileil iriidcrstiindin:. oii-cgoiitii panicle ch~rxtcrist ics. 
i l i e  Ilarsliail Space I:liglit Center (\ISI:C)-led groirp has developed i;i$iirc o f  Merit (Fo&l)  algoritlinis iaid co i i i~~ i l vd  
a tiieurctical rel'creiice higlilaiids regolitli m;iieriaI against which to qilaniitatively coiiipnie siiiiiilaiits. 
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11. Figures of Merit 
'l'lii. piti-pose o r  the Figiiic ol' Llerii (FoZI) is to ijiiaiiiitaiively coinpare, fi>r a deiincd jxiraiiicter or set of 

~ ~ a r ~ i ~ i ~ e t e l - s ,  a regi?liili siiiiiilaiil to :I refercncc iiiatcrial, where ilrc refereiicc ilia? he a regolit11 saiiijili., :i Ii~pothcticni 
rc~i-oiiili s:~inple, or othei batclies or types ol' siliiiiIanis1 ', llioiigli I'oZI algorithiiis csisi fbr piirticle type (iiioil~iij 
coiiipi?sitioii, particle size disirih~itioii (I'SIII, panicle shape ilistiibiiiion. aiiil dciisit), Lie liere compare ininterinis 
only iisiiig tile pnriiclz iype compositioii and I'SI) algorithins. 

I'lic ioZ1 is dciiiied as a valiie henueen 0 and I. i s  tiie t u o  iiiarcrials bcco~iie iiiore siiiiilnr the 1'oLl apjiri~:iclics 
I ,  ilathciiiaiicall~. tlic composition l:ohl is tile noriiiaiircd difference of tile coniposiiion \ectors o f  tlic txvii 
iniatcrials (refereiice and simulniit) siibtracted iioin uiiit). Toriiia!iz:itioii forces ilic ~IiSfciciici. o f  t u o  coii11iojiti01~ 
vectors to lie bct\\ecn 0 and I .  aiiii siibli-aciion fiom iiiiity risiilts in ;I Figiire-oilllcrit of 1 fc?r a perfi.ct iiiatclr lo 0 
I;)r iic iiintcli at all. i'lic Fo\l for coiii~iositioii nia) be iiiterprcted as tile tiaclioii of iii;iierial tliai is the same i i i  boil1 
~niateriais' 

\latli~iiiaiicall); ilic pmtirle sire Fox1 is tile dill;.rcnce between tile size relative frequent!. distribiitioiis. uliicli 
are tile deri\'atiucs of the sizc ci~iniilative freijiieiic) distribiitioiis a f i h c  tivu iiiatcrials; siibtr:lcled fi?iia iiiiiiy. ..\g;iiii. 
;I 1-igiire-of-llerit o f  I is a pcrfeci iniaicli and 0 is iio iiiatcli at all'. 

Il l .  Apollo Regolith Ilekrence \latcrial 
Nr\S.\'s current lunar arcliilecture calls for initial oiitposts to be placer1 iii thc Iiiiiar polar regioiis, \iliich arc, lo 

[lie best o f  our kiiowledgc. ii~aiitled by iiiglila~ids-type lunar regolitli. Of rhc  \polio iiiissions, oiily :\pullo I6 tisited 
.i site locnicd entirel) in the Ioiiar Iiighlands, aiid so  we iise ;\pollo 16 regolitli snniples as tile refcrcnce iiiatcrials io 
g i d e  si~iiul;uit dcvcli>piiient ailil cvaliiatioii. Cores are oiir preferreii winpie types as tiley provide saniples across a 
~icptli proiile, asid iiiniiy propi)ied opei-;iiioiis oil ihe inooii \ \ i l l  iiivoiie cxc;~v;itiiiii of 1iiii;ir regolit11 to ilcptlis oft-11s 
~~i'ci.iiiiiiieters. ..\s i11e Iiiiiar archilcctiire expaiids or evolves, \ \e  can incorpoiatc rcii.reiicc iiiaieriuls iioiii otl~cr luiiar 
j, , j~,iIes - lilie inaria and tlie l<iliil'-enriclicd i'i.oicii~ri.iiiiii terrnne. 

i l i e  rcfbrence inaterial iiscd liere for 1:igure of he r i t  calciiiatio~is is tlie integr;rtcd siiiii. of siibs;~iiipies Iioin 
;\lx>ilo core 64OOl;64002, iuiiicli is ti sample of Iuiiai Iiiglllands regolit11 fioiii i p o i l o  16 Station 4 llie 
siiiit1i;astern-iiiosi site oii the flanks o f  Stoiie >loiiiiiaiii. \Ye ciiose tlic 61001.64002 core becaiibe ii is ;I coiii~rictc 
and iiimci core, il is deeiued representative of ,t\pollo 16 site regolit l i '~ '~ and it lias bceii well-stiidied'". 

.A. llcfcre~tcc I';l!.ticlc I y p e  Conlposition 
,411 particle t?pe compositioii data can be foiind in l':ible I - it iiicliides ilre reference coiiiposition derived i?oiii 

litcratiirc" aiid aiial) ses as described belorv as ii.el1 as ilic siiiiiilnnls described i i i  tlic next seciioii. 
1. Li!ciiir~in 
\Ye ;ivcragcd iiiodal particle type data iioiii i\io siudics o f  core 64001'61002'~4 ibr ilie basis of tire I7o\l Iiiiiar 

rcfcrcnce in~iicrial: for sample 640013, the loi\'cr -30 cin ol'ilic core aird i io~i i  64002', tile top --30 c111 ol'ilic core. 
Ilach s:iidy exailrincd six sizc ii-actiuns f i o ~ n  20 to 500 jim of six siihsaniples uf tlic curc tit --5 cin ii~tcrvnl. l l i c  
aiitlrors iisc a cc~isisteiit panicle c1;issificatioii sys1em7 and culciilate a iieigliteii avcrnge, by weiglit "4, oi'ilie sizc 
k:ictioiis. ~ f l l ~ e  cuiiipositioiis oieacli  subsaiiiplc. \Vc cuiiibiiied iliese siihsaiiiple averagcs to a siiigle iiiea:? pariiclir 
t).j!e composition oftlie 20-500 jiiii poi-lioii o f  tire 6400l:64002 core. 

'l'liis jiarticlc type c1assificati~)n7 lias priiiiarily bee11 used wiili data gciicraied by optical iiiicroscopy ol'vcrq iiiic 
1p:inicIcs and ilrus sonie minerals are inot classiiied lo ihe lcvel of speciiicity \\c ilcsil-e. For inst:iiice. 11) roxciics are 
nui diifcrentiated to clino- or ortboiyroxene. aiid all spiinel in~iiieruis (chromitc, spiiicl, anil uivbspinel), ilmcnite. and 
siillides are uiidiSferciiii;ited as "opuques". 

\lore tliaii ')Oo':b oftl ie p~iilicles by \wiglit ofliiost liiiir~r regolit11 saiiijiles arc less t11a11 500 jiin in iliaiiicicr! .In 
merage o f  --20 ivt.?b ofiriost regolit11 lhlls hcloiv 20 [im'. biit modal data fiir this frastioo are scarce. 'Tlierefi~re, t ie  
coiisider this 20-500 jiiii dntaset to he ihe best av;iilable in tile 1iter;itiire for oiir piirposes. 

3. .S<.,!t,i~i~rg <,4t~~.i!-o,~ ,nirr,,.i<o,>!, /.SE,llj unt! ~ ! I L V . ~ . ?  d i x p ~ ~ ? ~ . s i ~ ' ~ ~  .C:!!: ~ p ~ ~ ~ ~ t i ~ ~ i ~ c ~ ~ ~ i ! ~  /EI>.Y, 
\\e gi.iii'rated ~iiod;iI d;ita froiii QI\ISC-\S" SE1.I-EUS inicrohc;i;ii :iii:i!)sii <it' Apollo I6 s:iiiipIes Sron: ~l r i \ ;  

core 64001~6400?"". Tile aliai!zed Iiiii;ii- saliipies iucre tiiii, ii'ziiniis SiOOZ.6iII'j (5 .0 -SO LI;; ~lcl?tli) :tnil 
64001.6031 (;O.i!-i3.1 ciii de1)tIij and s i e ~ c d  grain iiiorints 64002.262 ; i i ~ I  6400 l..?74 li-cin deptl:> ~orsespoii~!ii~y_ 
tire tlii~i seet i l j~~s ,  rcspeciivcl!. \ \ ~ c  ;~n:iI>zed four size l'r;~ctions h i i ,  e:icIi gr .~i~i  IK~L>I I I : I  ~:iiiijiIe: 500-250 itxii. l5O-<>,j 
jiiii, 75-45 pi'. ani! ,:20 jim f ~ ~ c i i o i i s .  i l icsc  data are !not p::riicle t ipc  iiioi1:ii data hiit rutiier total :irco i i i~~cl r i l ' :~  h! 

,# 
lpl~nse, either :is lypc of ~iiiiier:~/ or glass. rlie areii iiiodal'?~ is dcrived ii-ljin lbciised beair; :tii;iIjs-s ai stepped 
iiitcrv;iIb. 





Iiig!il:iiid siiiiiiI:iiit iiiiciidiid for iiiechaiiicril'pli)sicnl siii~iiiritioii ol~ri.golilli: and tlie N\S , i .  IZSCiS iiicditiiii- aiiil riiti;- 
sired Xi- l . l i l ' - IZI.  Xi:-LIl ' i '-2hI. olid XI:-1.1 1'1'-111 arc liiglilaiid siiiiiilaiits iiitciidi.d lhr geiiei.ai piirposc. 

I. .SE,\i!f3l.S on~(i,.s<~,s 
:\I1 oi'thc sii~iiiiaiits arc coiisidernhl) less textiir:ilIy ioinples iliati tlic aiiiilyzed Iuiinr regiilitli aiiil su i t c  rvcr; 

able to ohtrliii consistciit particle l ~ p c  :liial)ses by QI:"ISCAX" S I 3 l  11)s aiial) s i i .  l'lii. soSt\%are useii for lcsitii-ni 
;iiiolysis and particle idcnlilicrrtioii is l l ic iiliscuver -1.2 package developed by l!itcIlectioii. ISd, aiiil incorpointeil i i ~ l o  
()I:zIsc',.\x'' ~ccliiioiogy. l l i z  riser is able to ilirfierciitiaic tinil clnssiSy basalt l ingiiiei~ts iii soiiie sii i~~il;i i its (groiiped 
;is '*litliic fragniciits" in iiisr Fo\I anal>sis), arid tlie pseudo-aggliiliiinle Ssagnreiils (groiipcd as "afgli it i~is~cs" iir i)iir 
Fo\ I  aiialysisi iii tile \ ; I / -L l i i  series simiilants. 

2. l'/;rgi<ici~rs<, <.ii,iiposiiiiiii 
1'iag.ioiInse ciiiiipositions i t i  tlic siiniilaiits. either ii-0113 piiblislied or presciiied ;iiial)scs12 or Sroiii hcst es1iii;aie~ 

hnsrd eii Scedsiocks", arc inclitded in llie eoiiipositioti 1:o\l ;iii;il?sis. 

'l'ahlc 1. iJarticle t y l x  modal data, atid piagioc1;ise 1iroIar';o Anortlrite. lbr l l ic Ioiiar rcSescnce niatesial 
and ierolit l i % siiiiiiiairts. See ienr fix daggttu~!:s. 
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13. Sit i~ulaat I'articlc Size i l istr ibt i t ioe 
We oscd iniilliple soiiscos o f  sirnulatit size disti-ihiiiioti data. and in iiiost cases inliltipie data soiirciis arc 

rcprcxntcil per siniulaiit. 
I .  i)i? Siri-iirv 
Sonic data are I ioi i i  dry sicsiiig mi.tlioils rriid reportcil b! \\cigii:!:. 'I l ie data fi>r OR-i co1ni.s lii:~;; 'I ' rm 

ti:al)tic;ii, i.td. The ;iii;il)ses ior JSV-1.4 ;itid Xi:-1.Iil'-Ill \ w e  ~:w!bri:ied iii tlic lah of Dr. Sii;:iii lii.!iite ;I: Ihe 
i ' i i i \ ir:-\i iy oSCuloriido Lioi8ldes. 

7. .Sl:.ll 0 1 r 0  I ? ? I ~ I ! ~  [ j i . o c~~ .s . i i ~~~  
\ye I,, ,iii , ~ size . . data fioin ()I:~ISC.AS" SIX1 I i I IS ;iiiaIysis. rel?orti.d by irciglit'ii,. for nil siiiiiilaiits escep: Sos \i.- 

ILli'r-Ill, I: slioiild he said 11iat giaiti i i ~ ~ i t i i t s  iiscd Sor SEZI i111;igiiig are puIislie.i an,! tiiiis ;iiuvide ;I secriii!red 
;;iti:ple. and tlint iiiast psrticles \$ill i iei  be sectioned a1 ti irir piriiii. oSgrc:itest diaiiicter eqiiin!;eii:. For i l i i i  rcaiiji! 
siich :csults are soinetiiiies ri'krrcd 10 iis ail SSD 1io~~:ioi i~i l  ,,izi' t/isli.iI)iifiotij riitiicr tliaii ri PSI]. 1-he Ii igli i:u!~iher I)!. 
p;irticles soiiiried partially offsets this cWct, but tlici; \\ill aiiiays be a slight bias ton;iiiis 1iiii.r 1:airisies in iri; SSI). 



... 
I l i is c;in be p:iniaIly coiiil?erisated fbr by stereoIogic;il tcclr i i iqi~es and b e  arc piis-siiing !liis ;ipprcfiicIr. For nin:.. i i c  
caiit ioi i  the iisers t o  rake tl i is into ;lccount. bi i t  also reinii id t l icni that a l l  s i ~ i i i i l i ~ i i t ~  \\ere iiieasiired by !his i i i c i i i i ~ i l  iiiiil 
lhi is nii? probleins \\.ill he coiisislent across tliat portioi i  o f t h e  d;itaset. 

-3. l.lqi,id di.v;wr.si~~~ 0 1 1 d  i(i.sc,v c/j[ii(~<.!o??~(,t~:~ 
i i c  li;!vc data i j r  XU-l . l l l ' - I \ l .  -?\I, aiid -11). and .is('-I:\ I'roiii l iq i i i i l  dispersed 1:iscr iiiiii-ncloiiicrr!. SLIS~III 

I3arisli. at !lie i :n iven i t \ .  o f  Colorado Boii lder iiieasiired Xi. '-1.lI ' l ' - l i l  acid JSC-I,.\, \ \ I i i le tire B i i i f i i i i  o f  i l i i i c s  
aiialyzed SC-11  17-211 niid - I  11. 

'I'liese data at-e pi-eseiited ;is voIiiine'5;, r;itIicr l l ia i i  as iveiglit!'~~, If the p:iriiclc coii iposit iori distribi i t i i i i i  iici-c 
~o i i s i s l e i i l  iici?)ss l l ic  size l iacrions ttieii the dam woi i ld be cij i i i \nlcnl. b i i i  t l i s  is iior triii. fbr l i i i inr regolith i i i id i i 
l ikely 1101 10 bc  ti-iic i j r  simiilaiirs. l lowevcr,  i ve judpc i t  l ikely that tile dcvialions iii deiisit) across i l ic  i i r c  i i l ici ioi is 
arc oi'siiinll c fkc t .  \\;e len ie  i t  t o  tile user 10 evaliiaic tliesc raliiigs uii!iI iiiori. data ;ire g~it! iercd :iiid aiioi)s;s ;ire 
p r e s o ~ e d .  .\gain. t l ic i i ic i l iod is consistent for !tic four siniiilniirs nre;isiii-cd ;in([ thus is o fco~ i?parar ivc  \slue. 

This an;iIytic:il i i i e t l i ~ d  ! ields inore hiiis i iSdatn (sirl;ilii.r size ?rac!iiiiis) 1Ii:in ilii. i;i>Ll sotiiv:irc allows. \Ye li:ive 
si i i i i i i ied !lie bins to hcsl iii:itch the bins iii the lirerntiire liiziar dat:iS. 

V. Results o f  Figure of kl.let.it -inalyscs 

I\. I'arlicle 'l'ype Cort lposi t ioe Kesul fs 
,.\I1 coii iposit ioi i  Fohls t ie re  r i i i i  i isi i ig n revised Sbrm of I'i~ui-e o f  \ le i i t  Versioii I soiiiv;isi. inor yet re1c:ised. 

Tahlc 2 presents thc l'igiire o i  1 Ic r i t  coii iposit ioi i  resiilis Tor n i l  simiiI:~iits 1csri.d agiinsr oiir h i I I O i ~ ~ ~ 4 0 0 1  111ii;ir 
ref i rcnce ~ i ra~er ia l .  

'l'able 2. Rcsiills o f f i g o r c  o f \ l e r i t  
conlposit ion aiialysis. Fipiirc of Xleri! \I 

I, Rev. I nlgorit l i in used i\iiIi I i i ~ i a r  
rcfereiicc inziierial h-iOO1~64002. 

1%. l'articlc Size l ~ i s t r i h u t i o n  l<csil l ts 
'!'lie l>articIc size 1;igiircs of XIerir \rere r i in  osii ig the i i g i i r e  oS\ Ier i l  Vcrsioii I soli\v;ire. T l ic  rcsiilts a ic slio\:.i~ 

iii Table 3 .  Tl ic  range o f s i z e  bii is i h r  64001 64002"s broader i l ia i i  fix aiiy o f  l l i c  siniiilniits. .\I1 si!iiiiIaiit lJSi)'s ;ire 
cotiij)iired l o  tlie t i ~ l i r e  64001 64002  I'SD and tlie resiilis arc s l io i i i i  ir i  l l ie l i rs i  c i i l i i i i i i i  o i l ' a h l c  3. i l o s t  of t l ic 
siiiiulaiit I'SO's oil!) cstenii l o  --liliiii. Ttie secoiid c o l i ~ ~ i i i i  oi"i';ihle .3 shcivs c,xiiparisoiis of all siiiii:ianrs to the 
..Iinni i iacrioi is o f 6 1 0 0 1  :61002, ' l~l icsc i lactioi is \Yere rcenlci i l~ited to s i ; i i~  l o  IIJO ue ig l i t lb .  For !lii. ti\<> si i i l i i in~l ts 
s;iecific;iI!y iirreiidcd to be dtist siinulaiits. another i iori i ial ized siihsct o? li!i.ra:iirc data' ivzs iised lb r  ci~iiipiirisoi,. 
i l l is  i i i i ie recaIcul:itiiig lhc  .:.'iiI jiiii ti-actioii l o  suii i  l o  I 0 0  iveigliioo. \Vc s l io i i  ;lie ri.siil!s for this b u b ~ c l  iii ;cilo;nii 3 
oi'7'ahie 3 .  

I. i3 n CCIIII~>!CX p r ~ ~ b l e i i i  lc> co i is is~c~ i t l y  c l~~ss i f !  i iag i i i c i i~s  o f r i i ck  :iiid breccia iii 1iiii:ir ;ifid tcrrestriiil iiii~tcri;iI. III 

111i:ar ri.giiiili;. p;irticles ~ ~ i ~ i p i - i s c  a ipeclr i i i i i  o!' !ar>ii ig g/:ijs c~ i i le i11  i i i id l iacti irc. /:or tliis reiisoi~, :ti: rock 
I iagii iei i ls and breccias iii tlie si i i i i i l i i i i ts are clnssii ici i  as lithii' i iagii ict i ts and cuiiijini-i.d i o  tlii' ;ibiiii~i;iiice i i i 'al l  rock 
;iiid breccia ii-agliieiits i n  the ri.golitii. 



't'ahle 3. Figiirc oC\lerit size rcsiilts Sor all si~iiiilaiits :ig:iiiisi 6-:001 64002 Iiiiiar reScrci,c~ i~iotcri;il. SiiiiiiIo!it 
d:rtasets iverc coiiipared iigailist the biilk a\'cr:igc oS(>400l ,64002, tlie .:Iiiiiii siihset of rlie d:ita aiiil ilic -.')(i 
jni, siibsct i i f the data: hotli refererice --. siihscts were recalciilated .. .. . lo i00?:~. ~ ;\n:il~ticai --.. iiiethoil . is iii pnrciitlicscs. - 

64001 2 bulk 6400112 ;I 5-1001'? n\ciage to 
avcr;igc i i im average 00 jiiii 
- 

O!i- 1 jsccrioii iiiisge aiial) sis) 0.23 0.54 
Kil-1.1 1'1'-I b,l [seclioii iiiiagc aiialysis) 0.21 0.58 
S1:-1.1 i l ' -L \ i  (section iiiiagc aii;iIysis) 0.17 0.18 
JSC-I (section image aiialysis) 0.22 0.53 
JSC-IA (section image analysis) 0.25 0.56 
JSC-1.41; (section iiiiage ;iii;ilysis) 0.06 0.23 
\-l1.S-l (sectioii iiiiage aiialysiri 0.20 0.2') 
I'JS-I (section iiiiage analysis) 0.26 0.45 

013-1 (dr! sicvel 
NU-1,III'-l\i (dry sieve) 
.IS('-I? (dl? sieve) 

Ki~;-L.l~l'l'-2\l (laser iiiflki!c~oiiictry) 0.2') 0.82 
XI.:-I.! il'. Ill (laser diiilactoiiietr) ) 0.54 
XL'-ILIH'i- I \-I (laser difSracto~~~ctr!~) 0.26 0.64 

JSV-I\ (lascr iiiffrtictoiiietry) 0.28 0.71 

.iggliitinales arc a member oF tire particle spedrlini inclodi~ig litliic aiid breccia fiag~iiciils, but ive inter~iret tlieiri 
to he suilicienil) riiiiqrie iii tlieir iiroperiics aiid abiiiidalice as to be ivor t l~ diffcreiitiating. i'iirtliernrore. ilieir 
cli;iracterislics as ii-rcgiilarl) shaped, often vesiciilar particles el)iiiposeil o f  niinerals iii a slabs inatris iii:ikes i t  
~possiblc for tlie iiliscover sofi\varc user to distingiiish tlieln based on results ii-on1 tlie autoiiiati'd beat11 teciriiology. 

Liecausr tlic liiiiar regolitti rehence 6JOOli61002 is coinposed ol' - 3 2  niodal% aggliitin;~tes and 31 modal% 
litliic Sragiiiciits, siiiiiilaiils that do !not ajiproxiiiiatc these abiiiiiiaiiccs wil l  score a low coiiipositioii Fo\l  score, I'hey 
,nay still bc appropriate sirni!Iarits Sor m;iiiy purposes. by viitiie o f  their cl~cniistry. ?liapc, o r  size distribulion. 
Conversely, a si~ii i i laiit will1 appropriate abiindances oftlicse particles ilia? bc iiiappropriatc l i ~ r  soiiic iises. 

VI. Concfusiora 
i l icse rcsiilts are discussed in fiirtlicr detail iii the I..iiiinr i<eguIitli Simulaiit Vscr's Guide released by i!ic 

I lnrs l~ai l  Space i'ligirt (:eiiter simulniit project group. iurt l icr ilrita on Iutiar I~iglilaiids coinposition aiiil PSI) is still 
being gathered niid cornpilcd. 'A'c ciicoiirafe users to contact the aulliors at >,larsli;ili Space i l i g l i t  Ceiitcr Sor 
adviscinciit as to siiiiiilaiit use. l y e  predict tihat tlie L i~ i iar  Regolit11 Simuiant l lscr's Giiidz wi l l  be updated at k i s t  
aiiniially. but incw iiiforiiiatioii is availalile constaiitly. Tliesc cvriliiaiioos are oiigoing, as is Figiii-i' of \lei-it 
dcv-lopiiicnt. bliist iinportantly. simiilaii! developnreiit is coiitiiiiiiiig. 
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cri)iip :it !oliiisoi? Space Ceiitir. p i i r t i c~ i la r l~  C l i i i i i  l.le!cr and i):iii <i;iirisoii lor t!icir exp;i-!is< o n  1irn:ir mattcrs r!!!ii 
i l l- ir  id in fiiiiiicg and aiscssiny da:a iii the iitciaiiire. 
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