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cookeit? . spc Cookeit [0.924]: {0.924}
paragoni.spc Paragon [0.902]: {0.902}
topazl.spc Topaz Wig .900]: {0.%00}
cookeitl.spc Cookeit .898]: {0.898}
lepidoll . spc Lepidol .890]: {0.890}
rectori?.spc Rectori .886]: {0.886}
kaolinid . spc Kaolini .867]: {0.867}
rectoril . spc Rectori .864]: {0.864}
kaolini? .spc Kaolini .863]: {0.863}
kaoliniS . spc Kaolini .860]: {0.860}
kaolini6.spc Kaolini .859]: {0.859}
halloysS5.spc Halloys .859]: {0.859}
halloysl.spc Halloys .858]: {0.858}
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pigeonit.spc Pigeoni .915]: {0.915}
pectolil spc Pectoli [0.848]: {0.848}
mnascagn?.spc Hascagn .846]: {0.846}
topazi.spc Topaz HS1 .845]: {0.845}
buddingl.spc Budding .843]: {0.843}
rectori?.spc Rectori .842]: {0.842}
topazl.spc Topaz Wig .842]: {0.842}
sbicarbo.spc Sodium_ .840]: {0.840}
topazb.spc Topaz Wig .839]: {0.839}
topazd .spc Topaz Wig .837): {0.837}
budding?2 .spc Budding .834]: {0.834}
cookeitl . spc Cookeit .825]: {0.825}
topaz5.spc Topaz Wig .823]: {0.823}
augitel .spc Augite N .820]: {0.820}
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calcite? . spc Calcite [0.835]: {0.835}
rhodoch?2 . spc Rhodoch .820]: {0.820}
calcitel . spc Calcite .819]: {0.819}
strontia.spc Stronti .811]: {0.811}
calcited . spc Calcite .804]: {0.804}
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rhodochl . spc Rhodoch .788]: {0.788}
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epidote? . spc Epidote L7731 {0.773}
chry=soti.spc Chrysot L7717 {0.771}
epidotel3.spc Epidote .768]: {0.768}
lizardi2 . spc Lizardi .766]: {0.766}

e e e e e e e e e e e e e

o 9 il S el g, Sl eaaluss 4 Jgaz (1Y) Jgu
AlliS 10 35250 slacab LV e audS ol Sk alis 0oy

Asllas 850 03game ;o b



AR Gloylgalo pglai (310 caliso (SLSS jl ooliiwl b (2o )5 (sl )LuslS' b b po (5 Luspmoy sla L5l g l.buw‘r\ﬂ ot

4288000 4300000

4276000

W Cu Occurrences

Fault Type
Inferred Fault

Thrust Fault

Lineaments (Satellite)

Minor Fault

—— Major Fault Revers Fault

axllao 3,90 00gdxe LS“"“"J" L_gl.th..uf ‘515 P (V) N

Sy domis

Doyl alisee sla by, 5 el ws 4 gl awylie b
S & slastg; oaled Ly 4 g0 0)L0 1 iS5l 4 oo
45‘)‘ |) ‘5>Luia CJL) (AS'[er)):...: | ).3.5[.43 Sy 2 03 44.3).?
RIS 2 i 0 Sdee 890 )3 Glss ces @lad b 4 g wins o
g oo shls o) 5l plaS po oSl 285 peead o g,
Dd (§3dxe colro

ilien (slosly S 5 4 455 b BR) (sl caras i,
5yl calizes slaygum T g la SIS Slolis jo o955 o ,Slae
g g yals el KuSs nlbail puen & L aS eyl Jdo 4 g
I (Fo3 FB gls wlgioe 58 (o0 00900 )3 ST 9u55 Sl
L gy ool 5l eolatw | 50 oogame pl 40 0,108 Lioled 4y 09>
I LmQﬁ..,.»l).‘;ﬂ (8 olllas 4o QT sleslaiwlaiig 4 axg
ol slaaalse 5 IBT g, w3505 olwlis oYL as b
(PCA) Lol slaadlge 5JUT L awslia ;o (SPCA) sl
St 232 5 Gl a5 laail 5l gen LT 5o iules 6
Jal:‘! L)—| @Lu 9) U"‘ )l ‘.\.«5‘54 oé&w‘&)‘b).'éié)y stls‘_g‘).:
b oo ang ygum Lyl s 15 adllae opl j0 ail oo oloiel
Ogel AT Sl slls Koo slabs; b aanlio ;o o) )
YL il 4 Jlogil bl tales &8 (Jg 0 oo (5558
Lol Al 550 31 6 2S5l Lol pre sloaily 5l oslic ]
oo hawd oS 5 il S gy o wloa i O3S
i pslai |y ol 059 45l 4 a4z 55 L 58 (MTMF)
50 Wlgs so ol ools LSis (MNF) Solas iz als

5 axlllac o3gisme 10 39250 slo LSl SlLwl b Cpo
iy 718 5 dn LS el 5l lao ok il a5
ol el g9, p» (FFT) —uils 8 4 (Directional)
Gl b ol glwesly (OLD) A cawadd glas Sileg ,SSL
oimles el Sllllas oogumme yglas ;o byl o o5 byl
((F) JSo) Casloads o lshas ¢ oz slo sl

[y addlas 8,90 00900t slo J—u5 olos i (¥) JSo
4 jl o J S o5 61y pg—ad nl 0 a0 00 LS
Jol> slaolshas (rizren g 09 dm (wlid e Vi) e e e
adz gl b cwloa i oolaiul (glo,lgale yglas jijls,, sl
syl Jlael 5l Jol> polad ;o sadosls iules sla sl
Ny syl beolshs (izmen s (Lol slofun 57 i ( Sl
il e Brhoge-osd et

610000 624000

& Cu Occurrences 012 4 6 8

000

O Au Occurrences
O CuOccurrences o1 2 4 6 =8

S5) (oS5 5 O JS5) il L5 Jlos] (9) JSi

o0guzs )3 A Cewaid o lsale Siileg Sk il psal 59, 2 (b
sblas



VEoN 5l o o )led g Jlo € Faile (558 5 poled oole alona

'Y

Gz bog b oyl Jemiliy sl 55 Sl s
S eS Grizen 5 glojlsale pslai &b 5l o plulis
olas ;o b S cpl osgase gw Ll yue AL B 10 somw
Sl Loy gl T S5 2oled o 9 Jlo g yien sl Jsloee
Slaail L3S Ky oS 5 () JSi wilonds sanlive ;138,50
5 oo 610 JlS 5 ol el 20 [, RE T G2 B2

dalllas ol jo oo olo Ld Jwily  3ble puzmen oMb

61000

624000

3
=3
=3
4
~
o
-

®  Au Occurrences Kilometers oy
W Cu Occurrences 012 4 6 8 "9

New Prospect 4
slasly OIS () S 5 by 4t (A) K —

ol o a4y (AStEr) 1wl ol —ai 59, » R:%,G:%,B:%

i s Ll g b il Jore 5 Juilty yy (sbosgaze

Ozl T c(slogad b 508 S5 4 Sdd (gl gl 2T L) 5o
& Sy Szl g T 5 5o B 0,5 S5 0 S|
gl T 5l (gl ygas ol 5o ileai ools ioles
SLog—al ATl SLbI o 59,5 S5, 4 L 5 L3l
By T Y T A TELES RV S WP
Soid g Bl o wiloads ools lics juw S5,y 4 a5 g
U‘}'GA 9 Sloa—d S—wle M ti’) L as J.a_..ul.au;c ‘SQLj
5l G e, o SIS 8 sl S @ | ]
Sasly joa > a5 azgi bosds (8 yme Jo iy sloosgases
9 S9Pee 5 Sumd Sl ez 5l (63985 (o L (s
e sl L adlS il T 5o leld sla L nf pries
sla LS ((Khgrge 5 w5 5l Sdim oo
5 Ol Os—laetls—w s Vb Golanils o o5 5l Jlo g
ozl cpul g en Lo a4 o ) K—ul sl )Ll pizon

el S s 5l S sl b (555

Sl ol 5l Jy w8 Jos 055 e o S5 a5
sl b, 5l eawler_woay (Endmember) oLl slag—ac
Gz g s N Stled (PP (oS (osl Gl
slons oolial alie sla S5 lulis lyy ek 5 Jolow
sl 0kile g3l osgasrs 51 man o b SIS olwlids o
S sl il ) 5555 0 ol @l Gl o
|, el clogie gy ol oliee 4 b 450yl g canils (PP
S by slagts; (IS ek avans pa i3 o95 @
oolicies 1 o 15" 5 laygmms LT los i (ol ool cloga e
69995 slaails slaws glyls aS slojlgale gl jo S o
) 295 plaz o Slee (AStEN) 2wl o)lsale wile wiws
sojlgale ol i 5l F1aS S0 ;0.0 105 coi igles
7 9 e 0)Shee 03,5 ooliiul o by, 465l (sl byl
s oy lal oyl s S @S lan aled oo @) 1) (glanylin LB
Sged Eomy b gy 5l ST 5o g o Slas 390 )0 (g 03
Glp iz glo g, 5l oolaiwl dalllas pl Bun a5 S| >
o S| D3 o Jlogil 5l o0 5 (a8ls slaJlagiT (2oled
9 orle GBS Sl o b a8 S O g0 Glaamlis v ez b
ool bwgs oatadgs slaaidi g lajby, 5l plaS o colee
Bl ol slaailge 5T o) 5l ol @l g3 o0
Sges byl g,y iy Bowlie sagaze (ol o 1, (SPCA)
sl g, 5l eoliiwl b sselews 4 slayguwl T amg3 b
o 1) bl 5o by p Gl o0y d Al n iz
Pl orl 5o s (B osgame o Jle it U 555
Sl slogges 1T 5 5550 )0 e Sebd slog g |21
Seeliss g eloiygems T i b o aeietis B o BLLI s
Ozl A1 93 ol Bl 50 )T s 85 0ogume 4y ez 5 L 3
ol A Sleaslocws 4 mls Sbjl cae wsladly S
L gl ol sl o0liciosl o 5 Mo 2ol5 SIS 4y Logs o
LU, ells axlllas o 550 o0 5o o slulids sl Luils
OlFise 5 3l oo odaliaws 4 slagyga AT L (o035 )l
sl ) 0ges oolaiwl imgh o Licl Cqz oyl
a8 wlis JoSal s sy slo)luils & bgpe it
ol STy St 3l (Ko loab gLl b osgax
Rlday 0 2550 (ool e slo 9l e gy
285 o o lid (e Sools aloz jladl oo lagy gl 2]
Ol e ki o _splolids Loy gumsl T 5 o eyl s L |
Sl (b slo3las (o5l eois sy slae;laS 4
Oeized 5 Slad sl slah p ol oS 5 b glsaas]
o)l (339,500 5 (SIS ((Sudgiise (S0 slaaxly
ClacSLUS 55 oogasme 635 0 slain—ud 0 0ges
S 5 &Y S5 (S an e slavly (oo L e



VY &loylanle yglai (3ls p ilizko GSLST 3l ooliiwl b abo )5 (5o )LuilS b b po (5 Lo j sl Ll g L“OS?“")"‘JT bl

Environment, vol 65(3), pp. 367-375, 1998.

[12] A. Iwasaki, H. Tonooka, “Validation of a
crosstalk correction algorithm for ASTER/SWIR,”
IEEE transactions on Geoscience and Remote
Sensing, vol 43(12), pp. 2747-2751, 2005.

[13] M. Maleki, Sh. Niroomand, E. Farahbakhsh, S.
Modabberi, & H. A. Tajeddin, “Hydrothermal
alteration and structural mapping of the Qolqoleh-
Kasnazan shear zone in Iran using remote sensing
data,” Arabian Journal of Geosciences, vol 14(16), pp.
1-14, 2021.

[14]M. Traore, J. D. T. Wambo, C. P. Ndepete, S.
Tekin, A. Beiranvand Pour, & A. M. Muslim,
“Lithological and alteration mineral mapping for
alluvial gold exploration in the south east of Birao
area, Central African Republic using Landsat-8
Operational Land Imager (OLI) data,” Journal of
African Earth Sciences, vol 170, 2020.

[15]H. Ranjbar, M. Honarmand, Z. Moezifar,
“Application of the Crosta technique for porphyry
copper alteration mapping, using ETM+ data in the
southern part of the Iranian volcanic sedimentary
belt,” Journal of Asian Earth Sciences, vol 24(2), pp.
237-243, 2004.

[16]A. A. Rasooli, “Basics of applied remote sensing
(with emphasis on satellite image processing),”
University of Tabriz Publications, p. 790, 2014. (In
Persian)

[17]A. P. Crosta, C. R. De Souza Filho, F. Azevedo,
C. Brodie, “Targeting key alteration minerals in
epithermal deposits in Patagonia, Argentina, using
ASTER imagery and principal component analysis,”
International journal of Remote sensing, vol 24(21),
pp. 4233-4240, 2003.

[18]R. Dos Reis Salles, C. R. De Souza Filho, T.
Cudahy, L. E. Vicente, “Hyperspectral remote sensing
applied to uranium exploration: A case study at the
Mary Kathleen metamorphic-hydrothermal U-REE
deposit, NW, Queensland, Australia,” Journal of
Geochemical Exploration, vol 179, pp. 36-50, 2017.

[19]J. T. Mundt, D. R. Streutker, N. F. Glenn, “Partial
unmixing of hyperspectral imagery: theory and
methods,” Proceedings of the American Society of
photogrammetry and remote sensing, ASPRS Tampa,
FL, USA, 2017.

[20]M. Hosseinjani, M. H. Tangestani, “Mapping
alteration minerals using sub-pixel unmixing of
ASTER data in the Sarduiyeh area, SE Kerman, Iran,”
International Journal of Digital Earth, vol 4(6), pp.
487-504, 2011.

&l F

[1]G. F. Bonham-Carter, “Geographic information
systems for geoscientists-modeling with GIS,”
Computer methods in the geoscientists, vol. 13, p.
398, 1994.

[2]E. J. M. Carranza, “Geochemical anomaly and
mineral prospectivity mapping in GIS,” 2008.

[3]L. Wald, “Definitions and terms of reference in
data fusion,” Joint EARSeL/ISPRS Workshop "fusion
of sensor data, knowledge sources and algorithms for
extraction and classification of topographic objects",
vol. 32, pp. 2-6, 1999, ISPRS.

[4]R. Nouri, M. R. Jafari, M. Arain, & F. Feizi,
“Hydrothermal alteration zones identification based
on remote sensing data in the Mahin Area, West of
Qazvin Province, Iran,” International Journal of
Environmental, Chemical, Ecological, Geological and
Geophysical Engineering, vol 6(7), pp. 382-385,
2012.

[5]E. J. M. Carranza, “Geocomputation of mineral
exploration targets,” Computers & Geosciences, vol.
37(12), pp. 1907-1916, 2011.

[6]F. F. Sabins, “Remote sensing for mineral
exploration,” Ore geology reviews, vol. 14(3-4), pp.
157-183, 1999.

[7IM. Mehrpartou, M. Mirzaei, M. H. Emami & M.
Bahrehmand, “Geological map of Siahrud,”
1:100,000, Sheet No 5267, Geological Survey of Iran,
1997.

[8]H. A. Rabiei, “Remote Sensing (Principles and
Applications) ,” Organization of study and
compilation of humanities books in universities, p.
302, 2018. (In Persian)

[9] K. Duda, J. Daucsavage, D. Siemonsma, B.
Brooks, & R. Oleson, “Advanced spaceborne thermal
emission and reflection radiometer (aster) level 1
precision terrain corrected registered at-sensor
radiance product (ast\ 11t),” US Geological Survey,
USA, 2015.

[10]S. B. Fatemi, Y. Rezaei, “Fundamentals of
Remote Sensing,” Azadeh Publications, p. 350, 2017.
(In Persian)

[11]A. Berk, L. S. Bernstein, G. P. Anderson, P. K.
Acharya, D. C. Robertson, & J. H. Chetwynd,
“MODTRAN cloud and multiple scattering upgrades
with application to AVIRIS,” Remote sensing of



VEoN 5l o o )led g Jlo € Faile (558 5 poled oole alona

\f

[21]S. Saed, H. Azizi, N. Daneshvar, P. Afzal, S. A.
Whattam, & Y. Mohammad, “Hydrothermal
alteration mapping using ASTER data, Takab-Baneh
area, NW Iran: A key for further exploration of
polymetal deposits,” Geocarto International, pp. 1-25,
2022.

[22]R. A. Schowengerdt, “Techniques for image
processing and classifications in remote sensing,”
Academic Press, 2012.

[23]A.  Guha, “Mineral exploration  using
hyperspectral data,” Hyperspectral Remote Sensing,
pp. 293-318, 2020.

[24]R. G. Rejith, M. Sundararajan, S. Venkatesan, M.
A.Mohammed-Aslam, “Remote sensing for exploring
heavy mineral deposits: a case study of Chavara and
Manavalakurichi deposits, southwest coast of India,”
Remote Sensing of Ocean and Coastal Environments,
pp. 177-188, 2021.



