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o(~ uJy. ~ J..lC.d..,>f"~ J.)J-4 0->-1.)J) ..:.u..u1..u.fJ J.;-L JI..l.2..:i..jj'-" N(T) CL.:::..L..u.
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o..:.u..ulX) ~ J Jy. ...I.!1y:..~ I..SJ..lC.6)~

uL:..:, E 4 I.)~L:..:, u-ll:;JJW ('\' U"~) J)J.)~ u-ll:;JJW ~ u-l~L."..)J):1

:) Jy. ...I.!1y:..w.)~ ..J...:>..IJJ~ ~..>-'- <W i:. 0->-'CL.:::..L...o, w.)~'.)J '~J

A(E)/U= N(E)
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~ (B.) ..w)..w.)~ E ctS:l.>'"'"'.)..>-'-J.)J-4 '4-=>-1.J-=..IJ I..SLA~ I..SI~ d..,>~ ~~ d..,>

:~ IJ ~'y:.. ..:.u..uI \ u-'-l:;J J <W i:. U" ~

A(B-)/U=N(B-)

'~4 <t:L.::..LDJ.J-="-.J6JIJ ~\j I..S~~ 4.)~.)J

N(B -) + N(B -) =N(T)

I..S~J U"~) '~4 6~ I..S~ o)..wl D <CS:~4 <t:L.::..IJJ.J-="-.JT.)J u-'-~ ~):I ~J

: w.)~I.)J J (~U"~ ykl) Jy:;.,1...)'>6J~' j-U.

N(B) + N(B) + N(missing) =N(T)

.
~~I~wlc.~ll..SlAi'-;"'~"')oJ~14 N(missing)=' ~I...)'>u.:.~ '~JL.I..SI..>-'-)lU

B I..SJ.)ctS:~li, JI..l.2..:iUlyl...)'>~ oJ';: ~L: , I.)N(B) J N(B) ,N(T) ~JL. d..,>Ulyl...)'>

oJ.)} ..:.u..u.J.,lI.)N(B 0) J N(E D») ~.)~ 4.S:illll...)'> B - ~
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~ .r1Jli...o.J~J~ ~b ~Uw U...i.:. LY')Ls:Y. ($IJ-<'LAujJ 0,/1 .~I u-'-GJJ <W..i:.

J-:..IJ~U:;I..L::>..;I~,~ J.)J-A.l,li:.~ ew...1~IJ 0.11p~ b~ <4---ub ujj ($Iy.

b~ ~L: o ujJ ($IJ-<'~ ($J.lL. , LY'~')~ J j)j);A <W..i:..;I ($~ j.)j-A LY'~

)~ ...u)j)~ ~.;I lJ""'G vu)ls: uT .)J J~..L::>..;I ~.l,w ~..:.w...ul0,/1~~w

~ ~jL:u w.)~ ~.)=w J.)j-A.l,w ~..:.w...ulu I~4-,. ~ d..,s~J:;':' ~ ~,~

4-w ~ u-JliJJ ($LA<W..i:.($Iy. .j.jl b..u:;,(::-'-jy u-'-GJj <W..i:.~J ($~~ J .);.:,J.)j-A vu~

LY'~ 4 .)=wJ.)j-A.l,w ~ ~I~ J.)~.jY-" 4-S;..:.w...u1~jJ w+.j.j)j vu~ JJ
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.J~~ b~L:. (C) ~I ~ 'ujJ JJ U->..I

C=w+-w-

4 ~j.)j-A.l,w ~I~ ["..Le.4 ~I~ ~ ~J.jY-" <LS:..:.w...u1($~I)-:t ..:.w...ul~

.)J ~ ) lJ""'G vu)ls: ~ ($Iy. Lly I.)W - J W + .)1 u~ ~I ~ ) lJ""'G.($u,LY')~

.j~~~
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u-l~ ~ ul~ "i~ -/0 li ~ U-!:->.b..u:;,<4---ub W - J W + ($~ujJ ~..>~

u-'-~ ~ '\' J \ U-:-s..)-'..Jli" J o~ u-'-->~ ~.~ \ G '/0 .)-'..Jli".~ .j ~ J b~

u-J~ ~ ~,;J ~4 '\' .;I~ LAujJ u Ib..u:;,'4-<-uL: oy-jli...o ~I J ~ ~.P b~

, \ '\ '\ f ~)-S; t'~ ~ J>.J <..>"W - J W + ($LAujJ ~L: ow4)j-=>-.($IJ-<"\: ~ ...~o~
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~~ w;/~I c5LA~ L"cr-LJ.).J<Li...i.:,~ c5lAU'"'~'4 hyY' c5lAuj.)~.J~

...u~~ u~ y.j (\)

W + = In P (B I D)

, PiBID)
w - = InP (B I D)

P (i3 I D)

1. Conditional Probability
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(j" L..uIJ-'. U'Y u-" I.);IL,..)J b ~ b.)L:uIu ;I~ IJ"p- .u u'JL..:r..:..1..J J"'-4 p ( ) 4-:>T .) J 4..S:

P(B I D) = N(B"D)
N(O)

: ~y y-j u.)~ ('r-,) JU uJ f'1~4J

P(BID)= N (B"D)
N(D)

J

P(B'D) = N(BflD) . P(B / D) = NcB{)D)
N(D) N (D)

DJ (..).3JJ ~ u-oG. (j"~ ) b~ b~~CSlA~.) B 4..c.~ JJ ..s:f~' N (B D) 4.S:

:~y u!.>=,<S"~f.;..>.l4 ...::J..,.ul(..::J..,.ul.;-illJ.)y>.bli:. 4..c.~ ..JjLO)

W + = In [ N(B()D)/N(D) ]
[N(B) -N(Bt"ID)]/(N(T) -N(D)]

.J';:;' ~y)." ~ I.)W - <th,.I.)ulJ.3<S"d..,tw ~.;-b d..,tJ

u.)~ ulJ.3<S"I.)W + CS'.;..>.;It,. u)-~.c. <-44 ~Ls: ~ ..l.:>..'J J~ CL:>.L u 4.S:c.SJ.)J-'-4.)J

:u :..y y- j b ~ .;.3 b J L...

W + = In N (B()D)/N (D)
N(B)/N(T)

u.)J-'-4 0->..'cl,>4..S:W + 0->..1.;..>.L,..~~Ip .!..)Y.~ N(B D) Jli )J N(T) J N(B) u~

.(\, , "< u'.)~ J uy)J) ~ ..:ru-.b\.j;, (\) o~ JL, y ~L4 ~)..~.J <J..,...::.<S"~L:",

:) u j).-!.c.(ND) o~ Jl.o,;:.~~ Jp

1.Normalized density
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ND = u.a G..LY')ls:1..$J.) .):..:.J.)Y' 1,li:. ~

I>~ I>~Y, <Wi, uaG.. rJ"~ L,.~ ~I...b..oJ.)Y' ~L:. jl ~ ~

( 1, Li:, .4.:>.)J )
-

( )...lAJfS"0L:.w I.)W + J I>~ Jlo ~ ~14 y..Jl.i" I>JJ..b-o 1'- \ JJ..I.?-
~ La." ...L...::>.) J

..s :.(,.~..P ~ .ulj JJ-L-u ojl.wl d.S~lLA. W + ujj J o.s :. Jt...,;. ~~ 0+<' <Uo.,>1,;(r-I) Jj.J..;>-

LY'~ ..u.IJ J~ I»...wl <t.,.~ b~ '4---u~ W + ...H,JlL,~ ~IJ ~y..\,!L,. u~;:;- ~~

.,J' "< ',J" W + <GW - 1.J..i.o,J . I . I>'1..J.j1 "< - .< < Il::.-:wlL I ~.)-'-"tS" ~ .Y . .) ~.) ~J-", ' L>'J -

J~f~~

J.)Y' ~L.:. J..:>.IJ~~.),J .)Lu~ <Lh..i:,~ u.:w..IJ (\) <4-IJfJLu..::..1~~?I

tJ.-J1.)J' N(O) ~tS" u-O..rA~ ,J.)J--O..bLi:,t-'-jy ~~ .J-'.'y. J ~\j 1..$,J..J..c.I.) (f'-".).J-'.
N(T)

1. Prior Probability
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~ u.>-=>uuuL...ly. FeD) '4-1.)1JLu..:..1~ y. Uly~ I.)P(D B) (\) <..>'-~ JLu..:..1w.)y..-:>

:J.J!. ~b jlj w.)~ (,,)

P(DIB) ==P(D)P(B)D)
P (B)

~ JT .~I (f) JT,~~.)KJ ~ "1.) ~y (,) ~ "1~y.I.) w)'1-L 0-J1Uly ~

: ~) ..:.w :;.)4.c.

P voG. CSJI..G...)t ~.) JLu..:..10=_=
l-P JI..G...)uT t~.) rJ.c. JLu..:..1

.)J LA.)L...ulS:..bw d..,s..b.J-'...>-"(0) u-'-~ ~ "1,~J uw..:. (L)4 f.)~ "1..t1 0-J1y.l;.,.

:~y y-j ~ 4.,0 uly~ I.).l.:>.1.)~~

'~4 ~IJ.)~ .}:wJ..>Y'uu~ 4.S:~l:.. csly. L(B I D) = L(D) + W +

.~4 ~1.Jj .)~ .}:w J.)Y' uu~ 4.S:~l:.. csly. L(B' is) ==L(D) + w-

csLA~) J-..oL:.. wlc.)l..bl u..L.I.J-'.I.) (f) <4J.)1~ "1uf.;-Ju-<>,w"1~1 d..,sG o

~ u.>-=>u6~ ~ ~)~ ~ uW 4.S:~.) <..>'-~ ~ "14.,0l:;J.J!. c:~"" ~. ~w..:.

.w 1

c:~'" . ~ '; csl.J-'.Ulyu-<> I.)B2.) Bl ~w..:. ~.)J, (V) ~~ uJy. ~ ~~ 4

csLA<Wi.:. 4.)y..-:>.)J .J~ ~L: I.)L>'-~ ~ "1b uj~.)Ls: d..,s'4-1.)1~ "10J';:'

wJl:..)r:~,,.Jj~ ~y ~ 4 <l:.A ~.)J ~I ~y. ~41S'-l:;.)J ty) ~w..:.

1. Posterior Probability

3. Logit

5. Posterior logit

7. Conditional independence

2. Bayes rule

4-0dd

6. Prior logit
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"..uT.. .,<.."- ~~Y-.)~

L(B B 1 B 2) = L(D) + W + 1 + W + 2

L(B B 1 B 2) = L(D) + W + 1 + W + 2

L(B B 1 B 2) = L(D) + W + 1 + W + 2

L(B B 1 B 2) = L(D) + W + 1 + W + 2

LAwjJ <L'S:~I ~~ J~I .h.,.IJ.) '4 ~ j~1 ~I (51)J ~ ~)~J J..u. ) ~J~I

.
U-JI~ ~ wjJ ~)l.i." J~ ~ J c$.)J wly($"" ~Lu...:,.J (5u.),.,.:;..$u jl ~ ~JL...I.)

Jy>-.J ~G.. 0")\.5; '4 J W J ~ ~Jl ::u u.)~ <l,s.):..:.J.)J-".bli:. t:-jy <lS:u I~IJ

.J)J

'-,.i ~ ~a~.... I.)~~ ~~ (5lAwjJ W'y~ ~.)KJ 0"4.J ) ~J~I L,.~~~.1,1

L,.I.)L(DIB) l.>'-~ ~ ~ Wly~ ~ '~.) l.>'-~ ~ ~ <t,.l; J~ ~ <4JJI ~ ~

:J~ J 4i ~~ J~I y-JI.L. <l,sy-j ~I.)

P(D B) = exp [L(D' B)]
1+ exp [L(D' B)]

(51U...i:. W'y($"" ,lAJ~ ~ (51.)-'.P(D B) ~~ ~L:..-o y-JI.L. WJ~ <W,.i:,L,.~~~.1,1

..lAJ wL.:a.:.wlh.., J.)J-" ~b.)J I.)~~ ~L:..-o ~~ J~I ~I t:-jy ~~ <lS:J~ '4:fJ

(5LA0"~~') J J~ ~JU:i 1(\) J L:ul~ y-Jl..L 0"L...I.)-'. (5~ 0")\.5; ~) <l$..:J.)~.)J

1. Quantile
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46~ 10' 46120'

36° 30'

36° 25'

36° 20'

36°15'

36°10'

36°05'

36°00'

J

GEOLOGICAL SURVEY OF IRAN

Mineral Potential Map
Posterior Probabilities

from

Weights of Evidence Method
Calculated Posterior Probabilities-- 0.0000 - 00003- 0.0003 - 00006
c:::::I 0.0006 - 0.0009- 0.0009-0.0012

lIE 0.0012 - 0.0015
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2 6 0
3 9 0
4 33 1 0.9651 1.0153 -0.0219 0.1901 0.9869 1.0329
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6 27 0
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10 11 0
11 7 0
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: Multi-Criteria Overlay Template
'-----------------------------------

:new mapid & title: minpot3
Potential map by

Index Overlay to create Mineral

'-----------------------------------

: no of Input Maps: 6
: Input Maps (Id Max Color)
bbandlO 2 bfaltbuf 2 bgeochem
bplutons 2

: Format = Weight

2 bgeology bmaglst2 2

. - - - - -- - - - -- - - - -- - - - - - - -- _.-- - ---
Map ID Title

10
0______----------------

bbandlO : bbandlO
. '

:1
:2

0:
1:
2 :

0
0
10

.-----------------------

16.667 bfaltbuf : bfaltbuf
'-----------------------

:1
:2

0 :
1:
2:

0
0
10

0______-----------------
30 bgeochem : bgeochem
0______-----------------

:1
:2
'---------------
25 bgeology :
.---------------

:1
:2

0 :
1 :
2:

0
0
10

0 :
1 :
2 :

0
0
10

.----------------------------------
16.667 bmag1st : Spatial Association
.----------------------------------

:1
:2

0 :
1 :
2 :

0
0
10

° -----------------------
25 bplutons : bplutons
0______-----------------

:1
:2

0:
1 :
2:

0
0
10

:=======================

1St
'"~ l,~';:" IS'.r'.lS":J j y:.;...,.1 JJ..L:; : (L'f) JJJ.-';""

° L:. ,,~LA.:.;'" L L::,:J t'""jL:...:,~ C- l)"J J . t7- 'J .r---

--



---~

.. f~I~~".. ..I'"~ r'-' ~, I..Sr. '.. -

~~ t..,JJ JL...:t.:..1U-J~.jy..<> <lS:U. tY'~ LH';;~L,. cS'..>-o'boW, b.u~ cSu...uJJ

.
~~ ~ 4 .Y'JJ 1oJ-"L,~' \: \ . . I . . . dj JJ 0-1' JJ c...r"Jy. J JJA ~b JJ ($jL...

~ cSlA..uJ J t.>"~ J ~ Cl J L...:,.j ~ <L..,~ J J .~ t.>"~ J...,lb.:;rA L,.b .w. '4+>

.~~J~IJ(\'~~)

, . V

-- --~



-- -- . - - --

'6"30'

6"25'

6° 20'

6° 15'

6" 10'

6°05'

6" 00'

-_J J --

O!
,

"....~.~
)~ .;.- ~I

GEOLOGICAL SURVEY OF IRAN

Trends
in mineral potential mapping

Legend- Top 3 classes of poten. maps
. Metalicdeposits/showings

Trend boundary

~0"-

-+

Scale 1 350 000
... I

2 0 10km



,)J ()"W, ~I) J+ u~ <W...i:.<L.ud..,aw~,) J ~l: " ,J;.J,) J ~lA ~ ~I ~L.:.. ,)J ~I

.

...:.a ul ()~ ~I) ~ -=..~ ,)J~ ~ ~y ~ ~I -="Jlil..o ~ l,. L...L...I ~ c>lA~

-=.. LA..!..:.' I I '- IJ ."L...~--"': LLw. ,~<L.u' I..$. -. JI .~. . . d...1<Go - L . I Lu,)~ J,)l,.H ~ ~~ l,.H ~ ~ . .Y .l.HY- .

~I ~4,. ()~ ~ ~~ ~ cL ,y ~J IJ""'"",)Y-.J~L>" ~ Y-" (\.f\ ~) ~

cL , ,)J ~ ,).,.6..,.LA~ ~ Y-~ (\.1\~) ~ ()..w. ~ ~ c>lA.uJ,) J.:..fJ ,)J ~ ~I

c>jL...~~ ~IJ J~I C>'J-'.L.r'-'>-'0-J~ w'~ '4 (y ~ vu\..:.-L ,)J) W <W...i:.

.)-lL...) ~ u-"'"'y 0-J1.-li1()~ ~Y-" ~ c>LAvu~ 0"y;/L,. L,.u-"'"'y Jo'-L...et.,.~

~ -.. ~'l.u ~'J I'. ~ r..r",)Y ,) - ~ t..r" y

0-J1 ,)J ()"W, ~1))~..l.2-4 JIJ-4 ~~ c>lA~ ~ ..:..J.fl.,;-.L:...:.,)J.l.:!L,.I,) f"+4 ~ ~I

L/'1,I.':" !IJ-bLu. II..ll...i..S:JIS:.~.~~4-u L.~J tf>..u...o--=..~)~ I."c.?)? yA 4 ~)?

~~ ~ ~ ,)J ()~ ~ ~ c>LA ~ f'w ~ ~IJ )..l;u.:.f.l.:!4.:.J Wly ~ ~ ~

~IJ ,)L1il:.I.l.:!4.:.~ ...w.L,. ()J W~,) 4w~Jc>jL... ~~ L,.()I~ lolJ~..I.1.4 JIJA

-=..,)~ c>jL... ~~.;/L,. J.,; u~ l.1LA~.)J 1I"w:'JIG: .~.~~ c>lA~) c>.)~.)J ~

Lru>..j F ,)J M L,. ~j,) J l.GL,>lI.A<t:.w..:. 4 ...w.L,. ()JAw J l.G)J w~,) ~..1.1.4U"-l-lil

,)J -4l,. ~..lLo JIJ-4 ~~ c>LA~ ) ()Jll1 1,)J ~ c>~J f'+4 ~ .~l,. <t:W.IJJ~J

J..o~ LA4...!;/ ~ y ,)J ()~ ()Jl.i:t , c>lAJ-'-" '4 c>JJ,)J c>lA()JIJ ~ yA ~ ~I ~1..:..J.fl. .);..:.

4...,.1,)c>y <t:.,""I~cA'J u-=--.J..P-,)LL:..ufwlyL>" ...w.L,.y ~Jy Lru>..j~IJ d..,aJ Y ~J.y

~l.1Lu i ~... ... A~ ~~ c>uu..i:. ~J -=",)4c.d..,a.~IJ ~~ c>lA~ ~

. ~~y). ~y), (J""'-"~~j '4:JJf c>LA()JIJJ LAu..i:.,)J ~ ~I ~4-UIJ ~

, ' '\



: o,)~1 ,)J}O~l.;.o

c.s:l~~J .::.ULt..:ts:1~)~ - \ rvv ,0 ,(.SJI.).:o.';~j 't '(.S."k, ~ .~L Jj,lI- \

,.)L... \:\, 8,'" ~.»'b.J~J.J~IA~"":'"

,.}i \:0',' , . ~J-'.J.J ~ ~ts: (.SUt..r"J.»'~.J:u- \rvr ,...J.tJ)-r

\:\. ',' . , cLiJJJJ~~w s:I.::.~J:.)~-\rV? '0 .0~.l,I'Y .bJ-'.-r

,.)L...

.0'.)-11U-J~~ . U-J~ts:.>-', <..>'-J-'-"J(.S~ - \rVf ".,.J.(.S.u.:..-f

tJI.)-j't..r"~ tJ..-o-j- \ rv 8 ,t ,bJlj r..AJ.JJ.J-O

6. Bonham- Carter, G.F., 1966, Geographic Information Systems for Geoscientists, Pergamon,

391p.

, , ,

-


