[ Downloaded from ndeal0O.khu.ac.ir on 2024-11-14 ]

it 68 s Sl ol as S &ML

(S 2I9 380 s
alns oy g BRI L ap

Lyl 4 =l G.U.a 3 wslazal b el Li'ldl::n:Lﬁﬁé:;aﬁ'ﬂlic;l} ELRFLE [

Sl wdS wgi (yayyyy et - s ) DL B AL sl

ol

S R L A i) ad e |
__,.1.1.. o L_,,;_| 3 Llad il uj‘j_;,;l rls.f,}'-.....ill Y4 +8 ;ujjj

St I | PO L O L5 - i%
J‘_.L_. | A= 35 ala pJ:'lL'n-"}.d?-JJAS‘Jn.:j} Slebt Bl M
'-'UJUL‘ 3080 ol

{h:-u-:-_"J_':
N L o N I B
el | Nt 0L
T SPRF 28T pogn 8 9h N slne s oL, W
" .l'rl-n,.'h].'a v:_‘;lln_:lln.f .\._.J{L‘}UAJ e &5 sha _t.iz.. GL’,.CA.“ Coamha i L‘)j Tl | | |
: i - el

W e gl ":jJS‘-Jl'J;
im0 gamill Homanss ala C.Lt-u- j,:u-l:..l “.;_1.»- cabs dis= etz

| - predidon: o M
T (lplaiss ) sl Jalye o o5,

- : S g;“f;':}:?-' s nL‘LE'_rJﬂHJ Sl aanls
G (1,5) sladle 0T foti 45 a5e (obe o a4y slenT (o, s )

N _ = : 2o FamE A
ARl =l 3|'—tﬂ‘¢5i:-'}’ Ls Loz | Bt I

Pl

4.5 R P T (PRI slow Lol aisebiss 35
l...&.i 4> L_,“.‘J'.L"J’ a.__,fo;‘l L L.Cq_ll C.-L'-d_l i LI'JIIJS

-_‘.\)}515 s g -L:.ll_pl. ..'_'.J‘!I}..a A e n

) o Ckel kb L
1 : .|_| H e | H ' 31 1

Bl ALl bl ldl8 sl o P B Mol wilyen 451 sslia

el 53 55 fedil ) £ R B PO Lo Alas r_a.i HL:;- slplad s a4

Shaadsle s i Mer de 1a Tranquillité ) L.."..-HJT shiass I

Comi (541

Y] ;_5[.-;.;.:_,‘.:_-..,1.:3.1.54{

Ty


https://ndea10.khu.ac.ir/jsci/article-1-1255-en.html

[ Downloaded from ndeal0O.khu.ac.ir on 2024-11-14 ]

3014 It et IR I L A e frll S A A AT i S et U b ), A
= it e i LY Fri s i - L = Y
ot b ey N s lil Sy s 3ol 3420 lale 35 pl 34y f.lp_,l.nq L :LL..
E'__,s L’Ju_ ';.,f_'| a3 '|.1 cauls nL.C: 34> .,_gLI,CL... a3 Lu_; JIJLILQL.-H A3 'I_.?-'.:!'l- _}l:ir.:» L L}h
2851 A )L aileaz aslegy O G Olospeilid a5 sus aissola gl o3 Sl
s ':-’-’1,.:"" 4z 33 ) J\J_H j"._rlf“":' LPCL. J..L:-::)_,:Q-,}'I a.fA.L-lju.s {Rﬁgﬂ]it]]e}
el glaanrT dacly o) Lol sas Jolo( T cleiu 3595 5 b 5 ale pubas
L.sL,S:L- ¢ olals Jiwu'T I3 g Sleas ()0 )y )s0ls shiiesls sad e Slaslls L as
2 QLS 3393 5 e Sl — (aslisn ZagdS¥e b ¥e) a5 ads) ce o LE&L‘.,JT
..L.'..Jf‘_,_-_a 3285 g sla C‘L"'d".’ ﬁJLﬁHT L-;’LPCL*‘,E,; : .uJ_:Tﬁ,n:._ﬁ—j 4 pama ‘_:;Lh_.,;'l;s-
Y B ek a2l SN pri s ge s (B) itz JTa a3
: J.a_,::dn T C_}lub_.‘j.ill.;aﬁ
a5% or Jeolo oln e Ly glenT S 555 5 5l aS Jadllz U ot Sg L
E_‘L'“l‘! 3045 p AN L#L”T JLPC‘*“ (#) el il aglS0e b ‘:"_.zi:" RN~
olada(Régolithe) o 5S5b sl sl (F)anT a3 2590 &0 guan 3 0t el 2025 ola
3 5 o ne s dhaniolia Sl (e ("ﬁ”}["ﬂ O P % L;’L-‘T L;l,:.g:.'w. 58 3
83 L."“;IU b J.'ﬁ';}h{ adls &Hﬁ.CL.- gl _J.'L.}nj- CJT_;I_': L'J.!_hil.:.: .;,._'ILEE'M_T L%-‘L‘,(.#- ﬂ?.‘.
odanls: 2ady alaidly oa NC8 63 55 (03 50 1) lass a5 LS ECEPR N
2k aSaas] adle . (F) wols fadis el 31 28 o i Lads il et
._gl.ngc:_:rﬁ; Ln«GLgL‘.C;.. as pmi L (W)(¥)502 0 ...:..L_JHF*}‘.:.;_}’JJP,STHL;:LHE R L
colabed Laze Crpguats) 2n s acsal st S8 L:,.“,},;)JJT A oleliil spl aF asls Olas ol

‘L‘L--ﬂl’:} ‘-",.I'J.Iad_: L_,.J;ﬁ_::“ o ASLL:L‘PL;E L:JELE:I‘}L L'J-‘J..'-‘ll uLLLLL:_:_ L:-:l}i’}_.:'l 45‘_5:{_.}_?;}};’1:
it dome 4 Sl ol slaghs aol 5 b 315 pgamas ity pWbY Sl (3)
caed daxl e A rar slageg opolame pae woled L A pale e avsaa Slolanl BN Sao
s obas €l a5 papasies pasiansd T 1 a8 (8 0t ol (Ko cudpioni T (46)
- \:—--'1 IJ;‘_J-.:‘::

¥


https://ndea10.khu.ac.ir/jsci/article-1-1255-en.html

[ Downloaded from ndeal0O.khu.ac.ir on 2024-11-14 ]

Il o paien 059 A5l 33 X A Cadsiag | pgates 022 il e dgiaw |
Sl NS 533 2 i Cadgiag) 453,558 Olyin il 2l wlem v bl b
Mk 20 oo aSuilesls Oles e badTooslon (Y)udest dlo AL &l 3laS
izl g9 2o galslos o syiag e 5 bamsa oule ol sl sl Jsolad cou
r....:i'i,ﬂ;,_,.-.d L ) rf,: ot il b ks sk Jos olas o ol wsla
eIl ayzs el 6l o Sepl gl 05 Olsl 3 8l 51 S sgma | b 2ols cdbllan s o5
() ol glaazsT

sad sas Sa3aps | el sl Bl Jam 53 P S S W 2
Bl el c..-_j_,i_;_,i'i laza s3am 33 3L Slpoydelaw ‘,IJJ il am (A )(¥) 2
Sasils Gty Ole) o5 cola alile 55 el eSSl I S | I R S
Szl e ol ol a2y ol iz Mo Tun Sesals gz s cadyiop) by
5 o 25 e s (Sasln 0 gl Heyy ale b0 LT Sl 5 eesls Slazs!
et daa cadgog | Aug H ase aSals Jial baels (Suduction) Sl
el 55 51 88T cams S ol ety 002055 55 3 a9 035 00038
D S P G B B (B B L R LR ey o33N 30adS 555 g
& aS sl k;L,.sLLL.L:T. sl 28595 93 silout Gl s O3 0 & 8 olomis] L-:tti'L:..i.:.;T
eohan & guisl 35 (s 3T Cogins 8 yumm) gl on loat Soli> liee ol g sl
G5 S5 ymte oS s\ 3ot o 2 2 omad s o LigsdShsatin
L) (V) el

gl il 9 SialsT 5bo

(mer des—lgly b reldl 5 (mer de la Tranquillité) sl sl
_]-I.,_.;,JI..:L.:A ANk 3n a5 """:’l"'\._f‘ .Lth*” Ja t:.»-_}j F . __:IJ;'LEL-:J A3 {lﬁﬂ]pétﬂa)

vy


https://ndea10.khu.ac.ir/jsci/article-1-1255-en.html

[ Downloaded from ndeal0O.khu.ac.ir on 2024-11-14 ]

o AY | AT el S Nl R (R gl W L s e o il R e e | e . el LT L, T B
T = e 5 [ . i K

14
= s

_,-‘:\' o L;la_}i:_:__: lj;}_‘! ...:.-!:'l-.— LUL.ETJ:-' '.Jnll .{_n.._..,.jll_:."ll.i JLhu'}lluS:'

bt m

_)ll _}! P J,"}S;“: -L:_.{‘\...._‘.;

Cadaizs | A poalisy a8 Yo Slas Sk

N f=p o » { T ; | [ . ai]! E Tl
uﬁqujrb: I_F.JI.| sl ad)a _v_,.:.A;J.! .j}jji | 22 gl J..Sl-_,._al_} s s _-,L?

- - S e - . l. - R vl Bt T T
*_S =t g 'L.--T,--k! Ml | '\5.&5"_._{ ) aee ;-_5:"";“. J,‘Jw:l l"_:.:.-l_!' ALl e &l uﬁﬂq}i.ﬁ.f 23 ll'Li:-l!tull.-.I

|.._|._:__|1_ .___j'l.,a_g fala 2s -l..f\_.k: _,'t_.,,.f.-h_:..;i ;}JI.TL- E ,_"u__;:, TF bt L9 |-‘;|.f_‘;||.\..,.,_llld.—n el .',‘_-,J!_IL_Q e

2 - ® 2 =N g E - E & i e . . ,
sala Jl.j =i Johaa "..Jnll Loy o ,"II.‘.‘ ..i":lrh _-:Ill.q-Jl:I II IL!L:..H.: --'cf‘-..r'u 4 om F _B.ILn.ﬁuﬂ (¥ L\_.._';..._.;. _._'!n [ S II
. L i o . - e AL B L -

i 8 i
- a i i 1 a o E, - " 3
PP bus-ball LRET-H a,_,.,-—uL-.: Ay o dhioes _\_}.l.';_..}lxi-j q:-l‘_.-l- N s -._.-‘||a.-"--'l
b " z X = s L5 d :

- ! ¥
l_"_,_..l. e L | by ,‘S R |
(S I

4._';'«,.:_..5‘ }Il..x_1_-=5|| ilu&i l.f_.:j If;J:I.- Ay ':H.L"'-I d..i'-._'mpl. l‘___.; IIE"- :l.'l_ .}dg:u‘__-u _.‘}lL.:.:.-ll -ij u; 6-";,:_ J..‘-""TI -"&5-

Al g -_.:.1151,-_-._'.L- lJ‘_?L:.mf_'- L.,u_j_JF r_,,'}ll.fT aaih= i 2 ghai £ 3J_*-_"' Al l:_J.:_'l & a i b Al

Yo


https://ndea10.khu.ac.ir/jsci/article-1-1255-en.html

[ Downloaded from ndeal0O.khu.ac.ir on 2024-11-14 ]

A%

ll..,.-‘ H H 3 & g 2 5 "
EIPLE RIS JLA-'fuLf_j;—i).} Fo < L<_4.-_1 Loa ol a5 sl

t:_,:_' Aean aloda
) ok L-_l_;- J_.',.l? .‘-L..::L'rll J5-|;H Lo
i ;}_L} d.j‘-a.:!-)u.- l.:J'L-'..: ol :._JS u.'.all_:-1 .;_';'L.J_,:l_‘l ';,l P S o L;L{.Q-— Jl
‘j = . I
DY amd el Zalsl Ll ol as S._:_;_,,.. e kals 1l Sl AL slmeHaf s RV

_‘_Lﬁlij- J}ﬂl pLA L;L"Cw I rads jI.JIJJ ,.-.h_,? Cll-ur N \'._..l‘u\la_':l.- :ILQ.H' .A...!'J..-Ir 33 :15 L..q_._..-

o M
> || i.J‘LrL-a u.:n,,! L:-nh-— 2 L.I1IJ- s3la _\L-.:ml a5 l’d\._»-.d .J LJuJu ,cﬂ.,l...x,:,s T Y

L-LLJ.J I H w
2 __75'.?[5- ._Jli i r—«”-l W e ot Lrl_)...» PJ\-'L-:JJ :i..-—n-l-l ;ipn.lu- m.ﬁ.EL..:;Lr walda e3la
_?h-:-l L,-.-.-II-.JL....! 4..5._1 ILI- :
, > abe U o 5 JalS o S 33542 e O3S
l:_l.:.--nm_,IL.!'..n_I:I_'l'_, _J"J J...-»-i-L- ;JMJJS.S-J; .;-L- CL_.«_}:. ull..'lm #JLA L;:-ulu-_J',Lp__b; tlj‘Ju ¥

('ﬁ'}dw[- m.Ll1J_,='-:,.l l..alla.Ll- s3la - ;,l.},. u11 ;:u ,Jll

|
-k\_.u \__-. .k—-'.i '-‘l..-u-.l1_h L.'Ul_}rr-j.qu GJQ.': ;_.-l.li ch.,.., !_},} "11..)" J,-ﬂL.E- a.dubkﬂlu r..k:.

*14,- ..-1 I:-l.:-—,,:: \‘T*'J.!LA;-::I lm_ﬂ..lg::h_.:.._.r;r'l :=-;_.!L-.- 3 & ?:Lh-,:_}.:_,:-_,a:')’i.:- _,ul

a._f_-L:-q.s (F)O(N )os 42 550 wlazsl on Lk Olaislays 9 azaly ol a0lS1 y by
el o T sy ond padass e aSieial 515 Soads ola EJQ.,,, SIE W
- l...p-_-lu_._,_-u(_f_’_;‘ \161.1\]_{..-1:&.*;: wﬂh._‘!}!s_..jl.h.n,?‘ .-5_\[:-\::

{r}{".uﬂfuﬁ Jﬁlﬂ L':Ll.t_.}lh.lf J,:JJ q_s"L_"‘":"'r 1.:...:5_,1 A

r::ll__g.n.:.u ola |_¢Lhd.5_34;

olo (Slgiu 31,59 5
32;% (dépression d'imbrium) (30 Al game 53 35 \AYA 408\ Fs ) T
Gmas e LS Ao 3 b ZaalS Weee clilsulas Sphi Slazis s b s ;.I s
Az sde s g 1 £l 4505 93 A ss3 Suiale L;L‘u.:.:'l sla 3l 5 s Sl sl B
OTe S LS ¥ aS e o sCon o 5 ss0d e i Send ol 6L L (B) il 2a s

JuuuLuvq; ﬂlj.hﬁ&.l Cl..'l'hn.'ﬂ}-.- _:!.\:'_Jll ‘nj}{-ﬂ- -.h.bj'Lq-ﬂ-u—lJM \?L{J]}‘H -12-4:,.1-

e
H‘,S &J;l_ﬂa.;',.,_;'lMHM.LCLJJJJ:_,AE:LHTHG&JA{@J i3 3

™


https://ndea10.khu.ac.ir/jsci/article-1-1255-en.html

[ Downloaded from ndeal0O.khu.ac.ir on 2024-11-14 ]

o AL Wiyl

(Bréche) ., \ ¥ LF,J).;T

2520 S UM % esdle izl a2 308 4 350 Ltsd 3 LK o) aen
384 edus if--'l_ L.d.:j' SHaE e sl

s S s sl a5 pbay e pasleite

{ Structure _ uL-S_L,L-.a ook n-Lf 5 e(elad gl 5 =) };Jﬂ'; sl e 51
¥ (3 SO PSR Ighias slats cal oy v aS diaplectique }

A P T, 1 o3 b il w o be i HL&; —

(B)a2bem 15 ol pe LT iz S LS 5

=53 m 328 4 398 4 300

Sralil o sl S5 5208+ 538530

Sdelsl S5 il 5MS 500

e e o I B o

e ol om Ut il s s aesolaie S5 5 LSS, asile

a5 R R R N 7 (ot 95 s & 90l S 428
sl

{(8)e! 55 ,& (in-col.) L'.,J(._ el d;:.C;J i

(o adalers B o A aess A) OIS 9 My wens ¥Y sl Sy 6L¢£1'..~ 2

LSS T O [ WL
Hada ¢ 58 o S s W 3 aes Ve _pye el 5,5,
SR AN PV [ER R ¢

A5t sl o 355 55 Jamein i 365 Cam St o ks LK ol Ualts
;R N < datn a3 Suts) s b oy Cial 3,40 {9

._‘:Lﬁ.. MR Y

B IJl-l'lIm.L-l

vy


https://ndea10.khu.ac.ir/jsci/article-1-1255-en.html

[ Downloaded from ndeal0O.khu.ac.ir on 2024-11-14 ]

ReSL SR A R G S S R (R S e R R A e S S T e I
. Pt a eda 3

As deSasad b s ailpalt slsk e JL;,{;..- 3 - .L.-‘LSL‘_S:.I#;J .T;T. Osed =N
*.I-'I ooer sads s Jif'u.} -'LS'.._.:T R Li-"_“"‘*’,,r.' PR T T G P ki
ont ENSG LAk ol Jis ss Il g g 50 Jlisl 45 aa s> ol 3
) (V) asl

Jﬂhz_;g_i.:aéﬂf—fd}:uﬂdzigﬁmabﬁﬂ'ljﬁ sl 3lad 5y 0 JoS | s slad X
(3,8 sl Ko psh e e e sn £ (D2)==10-15bur |y 5 io 55 \Xeass F(0u)= 1012 bar)
AN )3a2 oalda mtdlal ¢ matila slon ola LNk s aSeus o 0551 Sholsd

Ilménite wsl. MeOlis slabela L_;L,_(._;« a5 — (Th) OLS wwss slada v
Lol b alas oS eus suys %) Armaleolite s « Pérowskite « Ulvspinelle
V)l m s LAy s WAL (o O dess e

pebieily 28 Uband seliedl sle @S aSs Saats pix Ol g JSo4b w
Sl £ lgil 5 ol :shTC;, I [SUSE I S B L ST e I U TURNO S U A | 1
W L L‘,aT I3 34> ga
tole (Slefiw

a3 O g gab ol a3 OF atgs Lol g sl o I o Sk a0 4SSl T3
Tl o s 352 Vg O aanss ard L5y en sl o a5l
SISl ol ges 35 Son Wi 85 L aal e sl duslos gm (60158 0 gy
O s T oe .5115:;. ST 3 sla bl ans o542 0 4200 T O a
3! :.r:;;{'_f S come ol ol L a2sl paile Sl eds Oy 595 Sl g3 39l

o A5 ot Oty M Oy bia Yee 51 ni8 o) atyy siema s o o

ol prigalie el slafl oo 2 (%)
Pl 0 leals 2090t elal ciisr 2 ST (s63%)
Armstrong, Aldrin, Collins-

TA


https://ndea10.khu.ac.ir/jsci/article-1-1255-en.html

[ Downloaded from ndeal0O.khu.ac.ir on 2024-11-14 ]

.J..:-L:L:_.-l i I }JL:IL:- YA L WY Silead itly s sha glals 20l JL;LFCH o
NI ICYICIMESTRIL JUAR v P @LCE 5 Y A Sl e
Foaei 3Rl 0 ) & 3 e Ay @085 pa L) 4 e e 0s G200 e )

S' L L:.u--lla..L:.u

_L:-L. o {:_AJ__:’};_JJ;T\J abla dbgi{:“?,;rdf._f;']‘ ol ,‘.:5 szmljﬁ;l.:ﬁ:}_‘r

s
pabaa gl b L () (V) amaca Olas o Jle sobds ¥ 7 e ol l2l0L SV 20
1 ks ‘_'F‘.al_ll LA B clmatys s I :-.:I.:i:_- ¥ 5 2 I_"_...'.'..F])T Sl a;'&:ﬁ J:}Lu;
i ...__,.A..-]. P ‘_._Iu_i\:.:..; L:'u-\.; _“L-.u .})IL.J.-..! ™ 34523 JH‘JJS-J':

JL-I-JJLJ--‘T.;:'I S S ._'5‘_‘,.-\.5@_.}1-\.1!1_} I.SH"JI 'L.Jq,-.SLI 4\5 E;LQ.,...II L_;L;Ca—u " '._J—- L_J}'?"
I‘_“j_ﬂ W J\..-lLr ....L.- dos ihauﬁ L.-"‘" ..}:L.m .'}_?lL:L__A "H" |l,-|"."l lI._J‘ A 't"'f.-?’ ..I.J'"' -LS':.:;;J- Jll.a..-\.':i-'| L‘Lj “:"':"Lfr_j'a
45 ,..-_u _.Ju 5 pltd ,I‘}.ll..l:.l .j:’-" Jab A uj'LMT JL‘,_L ?L.:..L; 45 asls Sa>3 Jea ol
L_SL#{A-—M \j,khl Cae --::J; I'._: - [w:]‘_;l-..’_.!_'ﬁ .LPLIE;_:'ll Ll_ 3 J;J-TL!‘ ‘j.—.i-.-.ﬂl M)hp:a _:5'1 llf‘i-:.-- L";J_ll
aSI Oada Vaee Vool an ol o Scdlad aSas 2a) L sl o obe Ol gz e
(S e il ST, Lo i old sl (O Satots i 45 422380 slhmil )
sy callas oo sat F a5 el 03 edi) Ol g ga LaES s HYL., SY 4 a8

ra



https://ndea10.khu.ac.ir/jsci/article-1-1255-en.html

_ - | e | IR - S
Si 0. | 40,4 46,9 43,8 46,0 43,73
ALO. | 9,4 10,1 13,7 27,3 27,48
SFe0 | 19,3 19,8 19,4 6,2 4,44
Mn 0 0,3 0,3 0,2 0 :
Mg 0 7,2 7.8 7,1 7,9 7.53
Ca 0 11,1 10,7 10,4 14,1 12,14
Na, 0 0,5 0,3 0,4 0,3 1,53
K, 0 0,2 0,1 0,2 tr 0,66
Tio, | 10,9 3,3 1,9 0,3 :

Cr. 0. | 0,3 0,5 0,3 0,2 A

: {TJ{"L} A ke L,‘..{:....;f_'u: ujl_ﬂ_','! d s ala ._;L‘,‘,(:L.ij 342 pn Lk

1= Pyroxéne 12)~ Quartz

2). Plagioclase 13)- Armalcolite (Fe,Mg) Ti.0,
dl- Ilmeénite 14)~ Zircon

4)- Uliviue 15)- Ba&l]!é}‘il{‘: ARIE

3)- Cristobalite - Tridymite 16)- Apatite

6)- Pyroxferroite (8i 0:). (Ca,Fe), 17)- Whitlockite Car (P 0:).
T Chromite 18)- Rutile

8% Ulvaspinelle (Ti0.) Fe, 19)- Pérowskite Ca Ti 0

9% Kamacite (Fe,Ni) 20)- Spinelle Mg 0A1,0.

{I%- Troilite Fe S 21)- Tranquillityite(FeTi,Zr,Si)0,
]§. Feldspath alealin 22)— Cohenite Fe-C
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