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Elimination of syngenetic components from geochemical data
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Abstract
In this research, 175 geochemical samples collected from Khusf (1:50000 sheet), which is located 35 km
west of Birjand, were analyzed for 20 elements. Fuzzy c-means cluster analysis (FCMC) was applied to
the results. Using this method, each sample belonged to clusters with specific membership. In this
method, with regard to lithologic units in the area and the results of k-mean clustering, 8 clusters were
selected and samples were grouped in clusters. As a result of the clustering the membership and clus-
ter centers values were obtained and the residual values were calculated. Finally, for recognition of the
prospecting area the related maps ware depicted, for example, the Zn related map.
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…›±…ÿ ‹±ð†ìú|ÿ {¥éýê ̈õºú|…ÿ ìý†ó ì±Þ³ ¬° ð±ï …Ö³…° baltaM|€

�̧ …² 001 ‹†° {ß±…° ¬°›ú|ÿ ÎÃõü• ø± ðíõðú ‹ú ̈õºú|ø† )›~ôë1(

ô øí¡ñýò ì±Þ³ ø±üà …² ̈õºú|ø† )›~ôë2( ‹ú ¬¶• „ì~. ì†{±ü̧

ì±‹õÉ ‹ú ì±…Þ³ ̈õºú|ø†€ üà ì†{±ü̧02*|8 ô øí¡ñýò ì†{±ü̧

ì±‹õÉ ‹ú ¬°›ú|ÿ ÎÃõü• ðíõðú|ø† üà ì†{±ü̧ 8|*|571 ìþ|‹†º~. ‹†

¬Ú•̂ ¬°›~ôë ì±‹õÉ ‹ú ì†{±ü̧ ¬°›ú|ÿ ÎÃõü•|ø† ì»†ø~û

ìþ|ºõ¬ Þú ìœíõÑ ¬°›ú ÎÃõü•|ø†ÿ üà ðíõðú ¬° ̈õºú|ø† ‹±…‹±

üà ìþ|‹†º~. ¶�̧ ‹† …¶}×†¬û …² °…‹Çú|ÿ )6( ¬…¬û|ø† …² ¤†è•
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ìÛ†¬ü± ðÛ»ú|ø†ÿ ìñ†ÆÜ „ðõì†ë ‹±…ÿ ‹±̈þ Îñ†¾± °¶î â±¬ü~.

ðÛ»ú|ÿ ìÛ†¬ü± ‹†²ì†ð~ ì±‹õÉ ‹ú Îñ¿± nZ¬° {¿õü± 2 „ô°¬û º~û
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8 7 6 5 4 3 2 1 ºí�°û
ðíõðú

610/0 560/0 910/0 880/0 430/0 086/0 850/0 930/0 694

911/0 301/0 590/0 521/0 831/0 122/0 621/0| 370/0 794

700/0 655/0 500/0 601/0 720/0 930/0 461/0 890/0 894

320/0 932/0 20/0 061/0 650/0 131/0 041/0 132/0 994

900/0 60/0 310/0 431/0 120/0 196/0 140/0 |30/0| 005

10/0 692/0 210/0 223/0 520/0 990/0 560/0 171/0 105

700/0 313/0 700/0 504/0 710/0 860/0 840/0 631/0 205

720/0 670/0 130/0 201/0 250/0 885/0 770/0 740/0| 305

800/0 282/0 900/0 802/0 120/0 440/0 |350/0 573/0| 405

800/0 213/0 900/0 191/0 220/0 350/0| 850/0 743/0| 505

800/0 333/0 700/0 301/0 320/0 440/0| 570/0 704/0 605

800/0 863/0 800/0 471/0 220/0 550/0 260/0 303/0| 705

800/0 303/0 800/0 743/0 420/0 241/0 570/0 490/0| 805

210/0 203/0 210/0 732/0 330/0 431/0 |190/0 871/0| 905

510/0 801/0 710/0 122/0 830/0 674/0 670/0 50/0| 015

750/0 931/0 660/0 991/0 301/0 612/0 |621/0 390/0 115

510/0 562/0 610/0 761/0 930/0 490/0 |990/0 503/0| 215

530/0 101/0 592/0 361/0 650/0 2/0 670/0 370/0| 315

400/0 901/0 600/0 47/0 110/0 550/0 820/0 640/0| 415

700/0 701/0 110/0 96/0 710/0 280/0 730/0 50/0| 515

800/0 381/0 110/0 665/0 20/0 560/0 640/0 101/0| 615

900/0 381/0 210/0 414/0 320/0 862/0 650/0 660/0| 715

610/0 251/0 310/0 291/0 640/0 332/0 831/0 911/0| 815

900/0 442/0 110/0 743/0 220/0 670/0 |850/0 781/0| 915

600/0 092/0 600/0 503/0 810/0 830/0 50/0 061/0| 025

040/0 814/0 210/0 360/0 302/0 60/0 |24/0 290/0| 125

400/0 011/0 300/0 501/0 210/0 120/0 140/0 311/0| 225

010/0 207/0 700/0 860/0 820/0 430/0 |370/0 126/0| 325

910/0 951/0 700/0 650/0 941/0 350/0 595/0 140/0| 425

510/0 800/0 010/0 811/0 50/0 660/0 771/0 462/0| 525

700/0 892/0 600/0 970/0 220/0 720/0 850/0 895/0| 625

300/0 302/0 200/0 660/0 900/0 610/0 530/0 721/0| 725

600/0 850/0 300/0 030/0 230/0 520/0 128/0 520/0 825

800/0 650/0 300/0 720/0 740/0 320/0 |408/0 230/0| 925

	~ôë1- ì�{±ü̧ ì±�õÉ �ú ¬°	ú ÎÃõü� {Ï~�¬ÿ �² ðíõðú|ø� ¬° ̈õºú|ø�.

nZ bP gA rC iN iB cS uC sA bS dC oC nS aB V rS gH 3O2eF onM 2OiT Þç¶}±

479/65 900/93 1391/0 200/8 419/26 20103/0 937/62 658/34 435/5 206/6 699/44 9617/8 1282/3 75/917 53/541 61/371 617320/0 273/3 198090/0 5036/2 1

113/45 580/54 8531/0 153/62 668/26 74103/0 986/23 215/14 160/6 318/6 12637/0 531/51 1692/4 86/217 3/691 39/181 202220/0 1181/3 989290/0 8851/4 2

393/37 160/94 4771/0 8980/0 771/09 39544/0 795/03 257/85 966/8 347/6 32799/0 843/41 7393/3 54/876 23/181 77/312 657620/0 6107/4 85301/0 8527/2 3

828/44 962/94 8980/0 36/73 570/45 50152/0 83/63 965/43 780/6 039/6 38497/0 892/71 7830/5 24/617 95/232 95/681 547020/0 7765/2 131190/0 8744/5 4

452/06 872/35 8980/0 9581/0 64/21 202/47 91883/0 269/74 517/7 185/6 45529/0 421/01 563/3 896 21/451 13/802 134420/0 8207/3 168490/0 8736/2 5

437/85 345/78 9971/0 352/81 533/76 25716/0 247/92 699/44 883/31 917/6 8045/1 961/21 1226/3 40/185 18/071 72/672 954030/0 1864/3 62390/0 4923/3 6

289/75 372/54 5771/0 115/31 514/86 72633/0 44/82 271/54 065/6 076/6 23377/0 467/01 9115/3 8/907 75/951| 49/881 842320/0 8074/3 748290/0 6429/2 7

510/34 853/25 5940/0 552/06 174/35 52822/0 849/24 901/33 156/6 490/7 264/32 6979/5 65/217 74/592 52/691 204910/0 6364/2 842320/0 762590/0 1230/7 8

	~ôë2- 	~ôë ì±�õÉ �ú ì±�Þ³ ̈õºú ø�

∑
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¨õºú|…ÿ ìý†ó ì±Þ³ ‹± °ôÿ ¬…¬û|ø†€ ¬…¬û|ø† ¬° 8 ̈õºú â±ôû|‹ñ~ÿ

º~ð~ Þú ¬° ð}ýœú …üò ̈õºú|‹ñ~ÿ ¬° ›ú|ÿ ÎÃõü• ø±üà …²

ðíõðú|ø† ‹ú ø±üà …² ̈õºú|ø† ô ì±…Þ³ ø± üà …² ̈õºú|ø† ‹ú|¬¶•

„ì~. ¶�̧ ‹† …¶}×†¬û …² °…‹Çú|ÿ )5( ìÛ†¬ü± ‹†²ì†ð~ ì¥†¶Œú â±¬ü~. ¬°

…¬…ìú ðÛ»ú|ÿ ì±‹õÉ ‹ú ìÛ†¬ü± ‹†²ì†ð~ °¶î â±¬ü~ Þú ‹± °ôÿ …üò

ðÛ»ú|ø† ìñ†ÆÜ …ìý~|‹©¼ Ú†‹ê ºñ†¶†üþ ìþ|‹†ºñ~. ‹ú ìñËõ° …°²ü†‹þ

{õ…ð†üþ …üò °ô½ �ý»ñù†¬ ìþ|â±¬¬ Þú ð}†ü� …üò °ô½ ‹† ¶†ü±

°ô½|ø†ÿ ̈ñþ̃|¶†²ÿ …÷± ¶ñµð}ýà ìÛ†ü·ú â±¬¬. ‹† {õ›ú̂ ‹ú …üò|Þú

°ô½ {×ßýà ›õ…ìÐ ¶ñãþ üà °ô½ ¬¶}þ ô ôÚ•|âý± ìþ|‹†º~

ìþ|{õ…ó â×• Þú ð}†ü� ¤†¾ê …² °ô½ Ö†²ÿ ‹† {õ›ú̂ ‹ú …üò|Þú
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nZ bP gA rC iN iB cS uC sA bS dC oC nS aB V rS gH 3O2eF OnM 2OiT ºí�°û
ðíõðú

042/81 850/8- 100/0 238/4 314/61 480/0 002/0 456/61 818/0 470/0 340/0 223/1 653/0- -751/12 188/4 356/3 200/0 226/1 210/0 -|977/0 694

959/41 248/4- 320/0- 291/71 442/42 -|660/0 754/4 214/21 019/4 690/0 746/0 218/8 462/0 -583/7 234/14 793/57 100/0 921/1 010/0 541/0 794

495/1- 86/1- 310/0- 624/1 -|177/3 -|820/0 007/0 -|576/1 -|001/0 301/0 900/0 211/1 932/0 949/1 629/4 -|997/0 100/0 -|421/0 -|100/0 693/0 894

80/92 516/61- 800/0- -|837/3 -|904/2 660/0 -|242/1 432/61 -|3/1 541/0 -|232/0 593/1 -|403/0 -098/14 -|562/21 -|557/92 600/0 696/1 600/0 -|197/0 994

431/3 984/1 100/0 -|683/1 225/1 720/0 -|054/0 138/2 910/1 180/0 061/0 -|893/0 -|641/0 -322/5 -|767/4 710/71 0 582/0 400/0 -|862/0 005

656/3 929/4- 700/0 -|774/6 766/21 950/0 -|541/2 873/5 -|521/0 -|230/0 -|08/0 -|745/2 -|473/0 -845/12 -|806/71 -|187/8 600/0 324/0 400/0 -|718/0 105

951/7 926/0- 200/0 -|203/5 516/9 490/0 -|107/1 679/6 -|632/0 -|624/0 -|090/0 -|037/1 -|670/0 -115/1 -|132/41 -|876/2 500/0 726/0 500/0 -|627/0 205

899/61 312/7- 800/0- 409/7 863/62 870/0 926/1 587/61 435/1 930/0- 131/0 681/3 -|411/0 -259/14 232/41 759/51 400/0 645/1 310/0 -|565/0 305

130/2- 159/5 800/0 -|665/9 -|417/3 440/0 -|240/3 -|380/1 -|741/0 -|511/0 -|010/0 -|814/3 -|732/0 387/2 -|477/52 289/0 0 -|290/0 -|300/0 -|665/0 405

736/4 667/1 700/0 -|017/7 -|289/0 350/0 -|135/2 386/3 -|863/0 131/0 -|860/0 -|537/2 -|634/0 -579/10 -|238/91 -|103/01 0 973/0 300/0 -|287/0 505

974/3 841/6- 100/0 -|769/1 768/4 120/0 -|396/0 805/3 -|517/0 850/0 -|831/0 -|845/0 -|871/0 -860/6 -|539/5 -|702/71 300/0 913/0 300/0 -|343/0 605

455/0- 123/4- 700/0 -|683/5 1/11 640/0 -|356/1 961/2 -|652/0 280/0 -|780/0 -|361/2 -|303/0 -478/8 -|379/31 -|676/11 300/0 501/0 200/0 -|315/0 705

217/6 90/8- 300/0 -|690/0 327/11 900/0 -|165/0 913/6 641/0 -|241/0 -|920/0 041/0 -|990/0 -956/2 -|301/3 -|848/0 400/0 445/0 400/0 -|273/0 805

783/9 592/8- 200/0- -|16/3 196/12 880/0 -|054/1 802/9 -|992/0 -|942/0 -|741/0 -|440/1 -|611/0 -935/5 -|880/21 -|375/21 400/0 527/0 500/0 -|017/0 905

882/2- 246/0- -|700/0 702/1 414/11 -|400/0 870/0 453/2 592/1 -|511/0 471/0 872/0 870/0 971/2 398/0 904/22 100/0 171/0 400/0 -|161/0 015

436/1- 635/1- -|500/0 207/1 891/01 -|321/0 282/0 469/2 944/4 -|963/0 176/0 641/1 942/0 784/17 167/1 752/77 -|200/0 662/0 400/0 -|870/0 115

686/5 -|105/01- 800/0 -|465/7 143/41 650/0 -|602/2 101/5 -|588/0 422/0 -|702/0 -|592/2 -|784/0 -133/16 -|237/91 -|102/82 400/0 053/0 100/0 -|377/0 215

089/5 331/62 920/0 -|604/9 494/91 331/0 -|730/3 405/7 439/1 -|200/0 803/0 -|633/3 -|856/0 -515/30 -|335/62 614/63 400/0 165/0 500/0 -004/1 315

014/3 286/8 010/0 -|437/3 469/1 070/0 -|214/1 661/4 -|663/0 -|305/0 -|370/0 -|132/1 -|100/0 -928/6 -|148/9 377/0 500/0 034/0 300/0 -454/0 415

377/0- 138/8 310/0 -|4 -|260/0 440/0 -|917/1 -|383/0 688/0 220/0 441/0 -|709/1 -|752/0 -407/6 -|778/01 482/61 0 -|060/0 0 -133/0 515

343/3- 278/3 600/0 -|679/9 835/5 930/0 -|135/2 840/0 216/0 -|642/0 870/0 -|630/3 -|541/0 136/6 -|703/12 136/31 0 650/0- -|100/0 -165/0 615

108/8 700/2- 010/0 -|669/1 254/41 570/0 -|124/1 557/6 583/0 -|972/0 -|800/0 -|541/1 -|641/0 -081/5 -|698/8 642/4 400/0 025/0 400/0 -405/0 715

913/9 205/21- 910/0 489/1 380/02 230/0 -|854/0 574/01 -|2/0 -|771/0 -|221/0 176/0 -|703/0 -822/3 -|980/1 -|239/01 600/0 819/0 800/0 -665/0 815

	~ôë3- ìÛ�¬ü± ��²ì�ð~ Îñ�¾± ¬° �±̈þ ðíõðúø�



ì·Ïõ¬ �̈ý�ðþ� �°ü�Ö±: ̈ñ�þ|¶�²ÿ �÷± ì¥ýÈ ¶ñãþ �² ¬�¬û|ø�ÿ ́�õºýíý�üþ �� �¶}×�¬û �² ìñÇÜ...

²ìýò|ºñ�¶þ Þ�°�±¬ÿ ¶�ë ¶õï ºí�°û 2 49

¬…ð»ã†øþ ì»ù~€ 801 Á.

Þ�ôü�ðþ� ¬.� 9731�|"Þ†°‹±¬ {‰õ°ÿ Ö†²ÿ ¬° …Þ}»†Ö†– ìÏ~ðþ"€ ¶íýñ†° Þ†°ºñ†¶þ

…°º~€ ¬…ð»ã†û ¾ñÏ}þ …ìý±ÞŒý±.

ô¤~{þ ¬�ð»íñ~� Ù.� ̈éÛþ� ï. §.� 5631�|"ðÛ»ú|ÿ ²ìýò|ºñ†¶þ 000001:1

ìñÇÛú|ÿ ̈õ¶Ø"€ ¶†²ì†ó ²ìýò|ºñ†¶þ Þ»õ°.

Kramar, U., 1995, "Application of limited fuzzy clusters
to anomaly recognition in complex geological environ-
ment", Journal of Geochemical Exploration, Vol. 55: 81-
92.

Askar Zadeh, L. A., 1976, "A fuzzy-algorithmic approach
to the definition of complex or imprecise concepts", Jour.
Man-Machine Studies, Vol. 8: 249-291.

Rantitsch, G., 2000, "Application of fuzzy clusters to
quantify litho logical background concentrations in
stream-sediment geochemistry", Journal of Geochemical
Exploration, Vol. 71: 73-82.

Shiva, M., 1998, "A stream sediment geochemical explo-
ration in the arid environment of east Iran", PHD Thesis,
the university of Natingham, UK. 246p.

Vriend, S. P., 1987, "The application of fuzzy C-means
cluster analysis and non-linear mapping to geochemical
dataset: examples from Portugal", Journal of Applied
Geoscience, Vol. 3: 213-224.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




