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ASTER : Advanced Spaceborne Thermal Emission and Reflection Radiometer
DEM : Digital Elevation Model

ENVI : Environment for Visualizing Images

ETM": Enhanced Thematic Mapping

FCC : Fals Color Composite

FPCS : Feature- Oriented Principal Component Selection
GIS : Geographic Information System

GPS : Global Positioning System

IGRF : International Geomagnetic Reference Field
LS-Fit : Least Square Fit

PCA : Principal Component Analysis

RGB : Red, Green, Blue

RTP : Reduce To Pole

SPSS : Statistical Package for the Social Sciences

SWIR : Shortwave Length Infrared Radiation
TCC : True Color Composite
TIR : Thermal Infrared Radiation

VNIR : Visible and Near- Infrared Radiation
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Cr | AT 11,370y EAYYYY . Y¥Yo,¥V) Y,ave YY,Yov
Cs | AT o,VEYq) ¥,AYEvaY q,v1¢ ¥,144 14,1Y0
Cu | A¥Y | ¥v,roon £4,VAY0¢ 17 £,17 1,1v4 10,V0)
Fe | AYY | oaY£4,0) YYA4,Y 1,760 A9, LY A
Hg | A™ YLYYYY, YAtoVe, Y A3 AAY
K AT YYAT LYY 0YeE, VA YUETAVAY AYY, VL,AYA
La AT YT1,AEY A Y YY Tv,7e¢ ),74Y °,Ylyv
Li AT Yy,veeld A, V14 q10o,VYo V,eV. ¢,Vvay
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Mn | ATY | ATg,voY FaY, Y AYYVT, A ¥, Yo,y
Mo | A¥) V,6V¢68¢ Y,Y.Y440 ¢,A0YF 9,41 91,1
Na | A¥Y | YrYYY, v £0VA,YYO YeEYEEEA,N ARN Y,YYTY
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Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr | Cs | Cu Fe Hg K La Li Mg Mn Mo Na | Nb | Ni P Pb [ Rb S Sb | Sc [ Sn Sr Te Th Ti Tl U \ W Y Zn Zr
Au (ng/g) 1
Ag(ppm) | 074" 1
Al(ppm) | .093"| .128" 1
As(ppm) | .036| .339"|-.178" 1
Ba(ppm) | .021| 374" .3047| 207" 1
Be(ppm) | 236"| .112"| .498"| -.061( 180" 1
Bi(ppm) | .1747| .081"| .2557| .019| 118"( .240" 1
Ca(ppm) | -.081°[-.097"| -.472"| .073'|-.194"|-.267"|-.133" 1
Cd(ppm) | .182"| .342"| .063| 3307| .238"| .154"| .2157| .001 1
Ce(ppm) | .061| .059| 6167|-131"7|.178"| 616" | .2417|-.2447| 129" 1
Co(ppm) | .050| .125"| 517"| .123"| .248"| .082°| .372"|-.248"| .090"| 418" 1
Cr(ppm) | -.042(.193"|-095"| 226"|-223"|-.192"| .027( 1597| -015| 169"| 301" 1
Cs(ppm) | .049 .061| 4177| .064| 2517|-080"| .420"|-292"| -045| 306"| 7207|1377 1
Cu(ppm) | 260"| .216"| .427"| -.055| 135" 593"| .662"|-.096"| .370"| .456"| .377"}-.072"|.126" 1
Fe(ppm) | 070°| 206" 5927| .084'| .339"| .200"| 456"|-.294"| .102"| 451" .896"|.162"|705"|.430" 1
Hg(ppm) | .005| o076"| .1277| .086"| .146"|-.2027| 2987(-.1277|-.1047| .014| 4317|.0957|563"| 028 372" 1
K(ppm) | 2177| 216" .353"| -.041| 253"| .710"| .140"|-.328"| .068| 262"|-133"[341"|-.047|.320"| .042|-033 1
La(ppm) | .033| 093" .6597|-.127"| .236"| .558"| .160"|-.257"| .121"| .958"| .393"|.131"|368"|.362"| .441"| .048| 257" 1
Li(ppm) | 0997| .1697| .0947| -.015| 079’ .179"| .087°| -.030( .099"| -.052| .000}194"(145"|.237"| -011|.111"| .298"}.139"| 1
Mg(ppm) | -.034| 1907| .4247|-203"| .089°| -.026( .100"| -.021| -.047| 230"| .395"|.084"[297"|.186"| .388"|.228"|-.097"| .222"| 259" 1
Mn(ppm) | 075°| .283"| .403"| .088"| .287"| .266"| .307"| -.031| 2797| 371"7| 577"| 029|338"|.486"| .558"|.152"| .083"| .353"| .044| 322" 1
Mo(ppm) | 2197| 2197| 2227| .022| 099"| 477"| 532"| -.054| 524"| 312"| .139"|.084°|--068|.778"| .206"}.129"| .270"| .253"|159"| -.014| 311" 1
Na(ppm) | -.128"| .019| 5197|-196"| .143"| .078"| .000(-368"| -.020| 398| .202"[-.004|267"|-011| 236™| .016| .003| .488"|382"|.104"| .075"| -.022 1
Nb(ppm) | .068°| .027| 5247| -.032| 238"| .3797| 3857[-2717| 012| 5697| .646"|.1227[5687|.412"| .668"|.302"| .2117| 5747|1087| .079°| 367" .2127| 211" 1
Ni(ppm) | -.051-210"|-.2007| .1997|-.380"|-.198"| -.077"| .205"| -.033| .046| .073'[.8407|--060}.1517(-.092"| .051|-330"| .000}075"| .087"|-.105"|-.109"}.148"}.082"| 1
P(ppm) | 173" .073"| 5387|-.1027| .113"| 5437| 2757[-.1607| -.001| 7417| 3947| .062(346"| 518" 4527|.172"| .3107| .706"| 023| 2527 346" | .241"| 2727|5327 092" 1
Pb(ppm) | 2417 2657 .1847| .042| 2307| .2327| 2617(-.068"| .7837| .208"| .072.0947| .009|.380"| .1267|-.074"| .142"| .1997|.081"| .030| 243| 493"| .054|.0917(123"|.103" 1
Rb(ppm) | 2757 .054| 2207| .092"| .120"| .734"| .208"|-.233"| .081"| .1947|-.119"[.239"[094"|.381"| .001|-053| 859"|.138"|322"|-.222"| .068"| .310"}.207"[.220"|197"|.276"|.123" 1
S(ppm) | -.042| .007|-2297| -.068"| -.036|-.146"| -.012| 238"| -.047|.224"(-209"[ 1097|1847 -.059]- 208"| .056| .007| 2567|308 | .1137|-.131"| .039} 218"|.208"(-.045|127"|-.026| -.036 1
Sb(ppm) | .0957| .1077| .0967| .353"| .245"| 055 3467|-.097"| .2447| 072" 4267(1457|4167|.173"| .4397|.348"| .018| .059|092"| -.043| 205"| .1107| -.041|.2937(-.006]155"|313"|.148"].094" 1
Sc(ppm) | .035( .1377| 5447 .020| 1177 .039| 279"|-.1317| .038|.329"| .733"|.307"[432"|.368"| .701"|.2317|-.158"| .273"[169"| .625"| .482"| .088"|.0997|438"[137"(.337"| .044}L 15171 1497| 194" 1
Sn(ppm) | .106”| 057| .049| .024| .061| 1327| .160"|-249"| .078"|.156"| .165"| .004(168"(.108"| .174"|.142"| .087|.114"| .009( -.037| 090"| .144"| .057|183"[-.018.087"|.084"|.096"|-.041|.097"| .024 1
Sr(ppm) | -.081°| .1967| .077°| -043| 226"|-.082"| -.024| 1697| .1237| -.032| -.021}186"( .007[-.021| .022|091"| .084'| --006({211"| 248"| .103"| .045| .043| 072'[174"| 015|.136"|-.074'|.601"|-.063-.006-.009 1
Te(ppm) | -.019| 134" .288"| .096"| .271"| -047| .114"|-.195"| .150"| .207"| .721"7|.098"|533"|.161"| .701"(.337"|-.150"| .247"|176"| .179"| .411"| .063.249"|.425"|141"|196"| .056}.204"|187"(.330"|.386"|.175"| 005 1
Th(ppm) | 061| 1457 5877 .035| 3387 .387"| .3877|-.272"| .106"| .587"| .8037|.1187|574"|.444™| 8847|2797 .176"| 5797|--022| 235"| 510"| .267"| .267"|.7897|122"|.498"|.152"|.1387|208"|.4017| 5397|.218"| .027| 676" 1
Ti(ppm) | -.037| 088°| 451" .095"| .301"| -.025| 240"|-.250"| .040| 422"| 8807|.292"|743"|.138"| .844"|.402"|-.164"| .447"|189"| .245"| 431"| -.026( 365"|.638"|-.009|.348"| .033}207"|255"|.402"|566"|.177"| -.018| 804"|.792"| 1
Tl(ppm) 032| 1037| .7317| -.037| 3247| 218"| .3007|-.331"| .044( 544" 809”|1457|6717|.3117| .8177|.348"| .054| 5837}.072"[ .3547| .4847| .1057| .4267|.6917[0957| 506 |.1057| --031} 244"|.312"|605"|.138"| 053| .629”|.801"[833" 1
U(ppm) 035| 1257 4437 .1087| 2757| .182"| 2797|-.218"| .116"| .402"| .7187(.1397|5207|.294"| .6757|.297"| .034| 4027|-.061| 173"| .800"| .141"| .206"|549"}.088"|.3697|.1107| .045|196"|.354"|.457"|.148"| .023| 5517|.670"|686"|.682" 1
V(ppm) 012| 127"| 417"| .099"| 336"| .021| 3487|-232"| .065| 307"| .892"|.166"|725"|.259"| .887"|.463"|-.099"| .317"}.083"| .253"| .470"| .060|.237"|.655"|115"|.348| 064} 115"|185"|.459"(562"|.206"| 023| .836"|.843"|928"(.792"|678"| 1
W(ppm) | 1917 .258"| 213" .044| 1507| .484"| 564"| -055| 476"| .317"| .1937|-.087'|-.043| 822" 271"|-.083"[ .265"| .253"|159"| -.018| 313"| .837"| -.057|.274"|130"|.247"|.427"| 328" |-.044 | 152"| 125"|.155"| -.002| .126"|.346"| .028|.133"|.147"|.135" 1
Y(ppm) .021| -055| 356" .051| .010| 312"| .1447|-.093"| .022| 673"| .4487|503"|194"|.280"| .366"| .059| .042| 572"( .055( 156"|.301"| .129"|.204"|5247|333"(539"| .029| .0807|.190"|.132"|.511"| .085'1.163"| .108"|.422"|419"(.440"|.424"|267"|.115" 1
Zn(ppm) | .1637| 5747| 3307| .2447| 5077| 2247| 2917|-.156"| .7137| .2627| .3237[.1317|2427|.397"| .3947|.095"| .2207| .2737|159"( .171"| .4017| .4187| .085°|.2407[1957|.173"7|.7097|.1357|-.055|.237"|.2247|.147"| 2717| .302"|.3937|295"|.3357|.293"|.342"|.450"| .046 1
Zr(ppm) | -.010( 269| .484"| -.085'| .400"| .149"| -.002(-280"| -.065| 165"| .343"|368"[342"| .044| 414™|.225"| .201"|.243"[163"| .342"| .270"|-.092"| .147"|.328"[430"|.124"| .013| .050}106"| .078"|.306"| .035|.120"| .342"|.400"|360"|.454"|.320"|.385"|-.066( -.015| 210" 1
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Au Ag Al As Ba Be Bi Ca Cd Ce Co Cr Cs Cu Fe Hg K LA Li Mg Mn Mo Na Nb Ni P Pb Rb S Sb Sc Sn Sr Te Th Ti Tl U \ W Y Zn Zr
Au| 1.000
Ag| -.024]1.000
Al| .078’| 077°[1.000
As| 227”[.100"}.230"( 1.000
Ba| -.018( 287" .393"| .093™| 1.000
Be| .224”(.096"| 5517| -.054| 328" 1.000
Bi | .001| -.060| 097"| .098"| .094"| .012(1.000
Ca|-.094"| -.065}.420"| .180"|-.200"-.284"| .035| 1.000
Cd| .019|.133"}.125"| 441"| .097"|-.098"| -.015| .190"| 1.000
Ce| .028|-.046|.704"|-207"| .297"| 521"| .113"|-.260"| -.066| 1.000
Co| .123"| .089"| .560"| .129"| .259"| .0917| .232"|-.169"| .091"| .523"| 1.000
Cr| 084’} .2977| -.068| 1807|-.280"| -.088"( .1357| .162"| .097"| .1247| .3537| 1.000
Cs| .010| .006|.477"| .0757| .303"| -.001| 234"|-251"| .001| 454"| 789"| .199"( 1.000
Cu| 265" .156"| .666"|-.114"| .278"| .468"|.202"|-.093"|-.0947| 529"| .540"| -.039| .366"| 1.000
Fe| .1657|.1477| 598" .088"| .3997| .2157| .2397|-222"| .031| 5467 .9117| .2157| .762"| 556" | 1.000
Hg| -.031| 083"|.160"| .077'| .0957|-.162"|.313"| -.040| -.036| .092"| .353"| .138"| .487"| .301"| .299"| 1.000
K | 244"| .109"| .432"| -.050 .402"| .744"| -.019(-311"|-.146"| .301"|-.092"|-.241"| -.076"| .422"| .063| -.008| 1.000
La| .023| .016|.741"|-169"| 3497| 513"| .055[-248"| -.027| 949"| 514"| .064| 498"| 534"| 546"| .133"| .318"| 1.000
Li | .1317|.272"|.093"| .063| .142"| 224"| 081°'| .036| .082"| -.006| -044|-081"|-204"| 301" -012| 143"| .388"|-.098"| 1.000
Mg|-.144"( 1117 4137|-3357| .1027| .045|.1527| 071°]-.096"| .3427| 3737| .1247| .2617| 4547 3177| 2577 .035| 2617| .3357| 1.000
Mn| .0997|.1997| 514"| 072'| 382" .233"[.154"| -.036| .152"| .494"| .724"| 089°| 509"| 584"| 696" .190"| .098"| 485" .043| 396" 1.000
Mo| 2057|.118"|.324"| 209" | .418™| .433"| .040(-170"| .078"| .138"| .1357|-.154"| .090"| .358"| .213"| .055| 595"| .194"| .293"| -.037| 238" 1.000
Na|-277"| -.045| 5077|-.263"| .2257| .1017| .029|-322"| -.048| 399™| 2377| -.028| 3457 .035| 241”| .019| .030| 4827|-3707 .036| 146~ -.037| 1.000
Nb| .1687| -.030| .608"| .017( 338" .368"|.190"|-.298"| -.084"| .629"| .704"| .188"| 599"| 576"| .715"| .242"| 243"| 649" .082'| .1057| 517"| .333"| .255"| 1.000
Ni| .054| 289" 241"| .152"|-.471"|-096"| .047| 260"| .110"| .006| .016( .763"| -.089'|-.173"|-.141"| .087'|-212"| -.053| -027| 101"|-117"| -.234"| -195"|-.177"| 1.000
P | .184"| .088"|.748"|-.166"| .353"| .507"|.178"|-.135"|-.129"| .713"| .600"| .036( 517"| .817"| 625"| .2517| .389"| .725"| .094"| .468"| 618" .295"| .259"| .612"|-.175"|1.000
Pb| .040(.1157| 407" .0987| .4347| 3507| .0957|-.165"| .405"| 2977| .3037| -.027| 2137| 2537 .343"| .016| 2417| 3317| .084°| .077°| 364"| .3427| .1647| .3237|-156"| .304"[1.000
Rb| 363"| .027|.235"| .147"| 209"| .708"| .038(-188"|-.083"| .101"|-.132"|-.103"[-.193"| .335"| -.029( -059| 817"| .088'| .443"| -.086"| .021| .487"|-229"| .178"| -.042| 221"| 242"| 1.000
S | -.029| .096"|.289"| .130"| .061| -.054| .051| 3007| .122"|-331"|-.330"(-.149"|-.340"|-.159"(-.290"| -.068| .040|-361"| 327" .070"|-.194"| .142"|-353"(-330"| .012[-226"| .058| .149"|1.000
Sb| 2047| .066(.1857| .4397| 269”| -.020( 3257| -.062| 2197 .067| 544" 171"| .485"| .2137| 5357 .347"| -075"| .1147|-135"| -016| 358" .142"| .000| 3407|-.074"| 242"(.309"7| .069°|-.069°| 1.000
Sc| .103"|.092"| 522"| .052| .144"| .086'|.251"| -.032| .084"| .487"| .782"| 337"| 524"| 521"| 721"| 256" -.079°| 412"| 184" 6187 .639"7| 036 .078'| .486"| .083"| 556" .188"|-.114"|-.222"| .336"| 1.000
sn| -.033] -.023] 039 .010] .067| .050[.0947[-274"] 018] 125"| .1337] .055| .1687| -037| .144”| 1427 058 .084’| -006| -018] .049] o091*| .051| 1427 .025] .012] oss’| .039] -026] o079 .056] 1.000
Sr|-227"| .143"| .399"|-.285"| .344"| .106"| .012| 1067|-.0977| .1907| .119"[-257"| .123"| .359"( .192"| .175"| .192"| .221"| .225"| .456"| 2507 .225"| .249"| .0947|-.298"| 393" .231"| -.015| 317" -.069'| .138"| -.039| 1.000
Te| .056|.1757(.319"|.1217| .295"| -.055| .026|-191"| .177"| 295"| .725"| .157"| .641"| 283"| .748"| 266"|-.143"| .3407|-173"| .085'| .496"| .050| 288"| .497"|-200"| .335"|.182"(-.231"|-.339"| .449"| 441" 112" .049| 1.000
Th| .145"| 085°| .668"| .020| 427"| 371"|.159"|-.256"| -.002| 668"| .842"| .144"| .687"| 595" .913"| .212"| .183"| .685"| -.029| 255"| 685"| .293"| .296"| .805"|-.194"| 673"| .402"| .062|-304"| 438"| 623" .151"| .231"| .671"| 1.000
Ti | -008| 032 490"| .081"|.303"| .033|.192"|-.195"| .071°| 516"| .891"| .3217| .853"| .342"| .868"| .314"|-.137"| 5367|-211"| .195"| 5867| .046| 409"| .693"|-.093"| .504"| .2857|-.228"|-393"| 518"| 616" .133"| .087°| .788"| .808"| 1.000
TI| .058| .042| 7807 | -.053| .393"| .2947| .1757|-.276"| -.018| 670"| .842"| .191"| .7517| .601"| .8337| .315"| .1307| .703"| --066| 3287 .645~| .240"| 4347 .7777|-1517| .7307| .4107| -.019|-3267| .432"| 6417| 120" .2927| 612"| .857"| .833"[ 1.000
U | .0977| .046| 549"| .111"| 378" .227"| .162"[-.235"| .055| 539" .798"| .187"| .6257| .487"| .774"| 239"| .075"| 540”| -066| 205" 796" .2537| .268"| .7157|-.149"| 578" 401"| .033|-307"| .498"| 5707| .137"| .132"| 604" .795"| .759"| .779"| 1.000
V | .079'|.1457| 508 .158"| .390"| .090"| .2457|-.207"| .083"| .431"| .907"| .216"| .821"| .458"| .933"| .361"| --035| .454"| -.074"| 216"| .6407| .176"| .301"| .702"|-.183"| 525" .335"|-.1017|-.290"| 579"| .640"| .1697| .157"| .794”| .858"| .925"| .817"| .772"| 1.000
W | 3697(.234"(.348"( .249"7| .471"| 524"| .024(.209"| .173"| .231"| 2727|-.198"| .137"| .447"| 3957| -.030| 497"| 254" 344"| -077°| .349"| .485"|-143"| 461"|-335"|.351"| 425"| 550" .041| 307"|.171"| .071°[ .085°| .2107| .470"| .182"| .322"| .372"| .320"| 1.000
Y | 085.1417|.3817| .0997| .070"| .2627| .206"| .011| .061| 574"| 549" .487"| .314"| .348"| .453"| .082"| .082°| .496"| .108"| .287"| .430"| .131"| .162"| 597"| .222"| 475"| .166"| .070°|-.250"| .2147| 632" .063| -104"| .252"| .483"| 503"| 516" 518" 416" .100"|1.000
Zn| .143"| 3307 .430"| .058| 441"| 245"| 072"|-227"| 306"| .270"| 519"| -.035| 376"| .423"| 610" .175"| .178"| .275"| 273"| 273"| 522"| .235"| .040| 410"|-215"| .387"| .6007| .177"| .057| 393"| 434" .139"| .282"| .433"| 586"| .441"| 504" 507"| 565" .6197| .112"|1.000
Zr | -.064| 444”| 4617 | -066| 4357 2537| -.008(-3147|-.0947| 276"| .3557|-.2997| 3367| .382"| .4247| 2607 2277| 2937| 252" .233"| .3357| .202"| .1247| 3777|-.425"| 3067| .2147| .0997|-.1087| .144"| 2947| 063 2947 316"| .4717| .3527| 4507 3647| 4327| 370" 052 4497(1.000
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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Component
1 2 3 4 5 6 7 8 9 10

Au -.073 .265 -.025 .226 135 .008 .097 -.200 .352 .016
Ag 125 .007 -.083 .130 .667 -.149 .213 .058 -.093 .031
Al 417 .101 .606 .232 .093 -.190 401 -.125 .070 .025
As .160 -.178 -.375 177 .525 .350 -.244 -.081 .041 -.067
Ba .347 -.127 .091 .208 517 -.316 -.034 123 .019 -.032
Be .060 .383 .385 732 .062 -.069 -.003 -.112 -.153 .021
Bi 311 .660 .000 .074 -.024 -.006 .027 .028 446 .019
Ca -.168 .089 -.293 -.210 -.075 .247 -.134 .344 -221 -.523
Cd -.023 431 .023 -.081 .785 .079 -.086 -.019 .014 .020
Ce .345 222 .758 .289 .046 .225 .060 -.012 -.116 .014
Co .898 .120 .088 -.073 .061 155 .219 -.070 114 .046
Cr .176 -.066 .045 -.190 -.062 .879 -.013 -.078 .049 -.010
Cs .706 -.084 .187 -.088 -.007 -.033 .057 -.013 495 .056
Cu .258 .836 132 .276 .093 -.019 .183 -.027 .013 -.060
Fe .881 172 .146 .022 .097 -.006 .193 -.058 137 .042
Hg 442 -.143 -.109 .004 -.056 .039 115 .215 .593 .102
K -.084 .104 .183 .827 123 -.266 .001 .030 .073 .102
La .355 116 .813 .235 .091 134 .019 -.021 -.093 -.009
Li -.087 126 -.302 432 .080 -.010 .567 .274 .005 116
Mg .233 -.001 .178 -.170 .042 .029 799 .182 .057 -.097
Mn .606 .293 .047 .090 .249 -.005 .180 .016 -.239 -.209
Mo .039 .853 .087 147 .244 -.012 -.024 .036 -.075 .076
Na 174 -.132 743 -.251 .039 -.178 -.083 -.095 .008 .146
Nb .689 173 .287 313 -.090 .070 .007 -.023 .098 .094
Ni -.107 -.082 -.040 -.157 -.076 .880 .088 -.064 .044 .033
P .358 .226 577 371 -.082 124 .089 .070 .092 -.140
Pb -.065 .453 .208 -.064 .680 -.038 -.025 .003 .189 -.003
Rb -.082 .219 -.012 .888 .036 -.095 -.092 -.072 112 .047
S -.200 .040 -173 .000 -.063 -.023 .077 .832 .052 .017
Sb 450 .078 -.131 .104 .266 119 -.276 -.052 .504 -.127
Sc .589 121 .081 -.085 .034 231 .626 -111 .013 -.085
Sn .180 127 -.008 .071 .037 .073 -.091 .061 -.022 .826
Sr .004 -.048 .085 -.054 232 -.170 .115 .837 -.021 -.024
Te .802 .014 .007 -.229 .126 -.121 -.080 -.052 -.041 141
Th .847 .203 .257 175 .065 -.007 .017 -.008 .003 .090
Ti .905 -.083 211 -.161 .068 .082 -.007 -.059 .095 .094
Tl .799 .023 402 .017 .056 -.029 172 -.050 .104 .040
U .800 .082 .107 .100 .108 .038 -.002 -.030 -.100 -.073
\% .938 .045 .044 -.101 .059 -.040 .011 -.005 .147 .100
W 122 .849 .025 176 .225 -.033 -.033 -.015 -.086 .078
Y .359 .070 411 247 -.053 .597 139 -.077 -.133 -.037
Zn .249 .280 124 .037 .804 -.109 .096 .091 .074 .088
zr 433 -.247 .087 167 .134 -.506 .372 -.046 -.031 .007

M
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Abstrect

Geological Map 1/100000 of Hashtrood include an area in eastern Azerbaijan province and
western Alborz-Azerbaijan zone. The purpose of this study, the combination of the different
layers of information in a GIS environment to determine suitable areas for exploration for copper
and associated elements. To understand the problem has been used of satellite data,
geochemistry, geophysics and geology of the area. In the chapter of Remote Sensing sensors of
ASTER and ETM + images are examined and processed. For processing the images from color
mixing techniques, band ratio, principal component analysis and least squares regression was
used. The resulting images, the alteration was found. In geochemistry, stream sediment
geochemistry data is used and a map of the anomalies of copper and associated elements are
obtained. In geophysics, airborne magnetic data were used in the maps of various filters,
including filters applied to pole, surface process, extending the upward vertical derivative, angle
of inclination and horizontal differentiation of the angle of inclination, place the mass of intrusive
and alteration in the region were identified.

Final data obtained from geological layers of processing, remote sensing, geochemistry and
geophysics each layer of information obtained in application environment GIS, using fuzzy logic
and the final result to determine the optimal together to locate potential copper was obtained. The
host rock of copper in the area include Middle Eocene intrusive and volcanic rocks such as

granite and granodiorite, diorite, andesite, Trachyandesite, basalt and monzonite.

Keywordes: Geology, Remote sensing, Airborne Geomagnetic, Geochemistry, GIS, cooper

Mineralization, Hashtrood
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