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Statistics
n Pb Cr Ni Cu As Co Ba v Sr Fe

Mean 101.08 2357 7738 2050 13.92 9.32 8.97 275.15 78.59 347.07 2.60

Median 92.00 22.00 73.00| 18.00 13.00 9.00 8.00[ 263.00 77.00 236.00 3.00

Mode 83 21 45 17 11 8 7 278 57 103 3

Std. Deviation 44330 11.090 37.216( 8.886 5.400 3.210 3.340 99.770 30.320 539.320 .960

Variance 1965.910( 123.110| 1385.050( 78.960| 29.230| 10.340f 11.210| 9954.060( 919.520 290872.290 920

Skewness 2.386 3.190 6.410| 1012 750 1.706 1.850 1.820 410 7.980 -.040

Kurtosis 9940 24.140| 85.120( 1.068 1210 11370 8.180 6.510 680 82.180 -370

Minimum 35 5 14 4 3 1 3 107 9 57 0

Maximum 410 132 594 55 41 36 33 875 232 7127 6

B.G.SOIL) 2-200 | 10-300 | 50-1000 | 5-500 | 2-100 1-50 1-40 100-300 | 20-500 50-1000

GLPPM s polie a5 diges YAQ) 5,5 ddlaie sl polc pl> slaosls 6)La—| LY BT A PR
(Sl 200 s 0 aS (] >
Statistics
Zn Ph Cr Ni Cu As Co Ba V Sr Fe

Mean 88.94 16.70 7223 21.32 14.25 7.26 10.35 233.64 78.77 417.86 3.09
Median 86.00 16.00 70.00 18.00 12.00 7.00 9.00 197.00 71.00 339.00 3.00
Mode 50 14 73 16 8 7 8 173 46 199 3
Std. Deviation 29.560 5.950 32.340 11170 7.820 2.730 5180 116.820 42600(  249.030 1590
Variance 873.800 35.460 1046.280(  124.980[  61.210 7480  26.900( 13649.110| 1815.090 62020.230 2530
Skewness 840 840 680 1310 1110 950 2.040 970 690 1.130 1220
Kurtosis 2.110 560 620 1.890 1.260 2.620 5.170 590 -040 1270 1370
Minimum 27 4 12 5 4 2 4 8 6 34 1
Maximum 240 39 197 66 51 22 36 690 227 1424 8
B.G(SOIL) 2-200 10-300 5-1000 5-500 2-100 1-50 1-40 100-300 [ 20500 5-100
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Correlations

Zn Pb Cr Ni Cu As Co Ba \ Sr Fe
Zn 1
Pb 0.594 1
Cr -0.212 0.123 1
Ni .048 0.299 0.469 1
Cu -.028 0.32 0.55 0.802 1
As 0.213 0.358 0.182 0.222 0.232 1
Co .025 0.256 0.429 0.883 0.742 0.256 1
Ba .016 122" 0.167 041 0.204 -.064 012 1
\% -0.274 0.142 0.585 0.626 0.744 0.165 0.574 0.195 1
Sr 0.225 -.090 -0.247 -0.206 -0.257 -0.146 -0.189 0.165 -0.214 1
Fe -0.349 .048 0.546 0.562 0.643 0.269 0.604 0.159 0.778 -0.253 1
V. Cu Cr pole a0 oYL S Pb LZN 4 /Y0 YL Xiweon Fe 3Pb L As

L yolie ol olon Conle 4 aS wims o lis |, oYL L5 b YL Siwesn Fe 5 CoNi

oyl gy 4 Glaals  Siwoon F-0 Jgo

Correlations

Zn Pb Cr Ni Cu As Co Ba V Sr Fe
Zn 1.000
Pb 0.463 1.000
cr -0.37 0.213 1.000
Ni 0.142 0.482 0.602 1.000
Cu 017 0.49 0.703 0.845 1.000
As -.037 0.309 0.38 0.299 0.322 1.000
Co 0.098 0.459 0.631 0.919 0.829 0.361 1.000
Ba .065 0.23 204" 0.143 306" -074 0.095 1.000
Y -0.24 0.305 0.811 0.641 0.762 0.316 0.673 0.294 1.000
Sr 0.384 -0.263 -0.625 -0.369 -0.44 -0.374 -0.421 111" -0.472 1.000
Fe -0.29 0.215 0.762 0.561 0.666 0.429 0.651 186" 0.789 -0.47 1.000

ol Lo po dilaie Sdle cloKin b polis oyl

TA
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Correlations

Zn Pb Cr Ni Cu As Co Ba \' Sr Fe
Zn 1
Pb 0.42 1
Cr 0.186 0.273 1
Ni 0.39 0.498 0.643 1
Cu 0.361 0.599 0.637 0.79 1
As 0.206 0.385 0.31 0.313 0.229 1
Co 0.387 0.343 0.6 0.849 0.783 0.206 1
Ba 0.165 0.496 0.598 0.543 0.704 126" 0.595 1
\% 0.216 0.437 0.722 0.628 0.819 0.204 0.672 0.763 1
Sr -0.177 -0.584 -0.5 -0.359 -0.525 -0.337 -0.292 -0.581 -0.595 1
Fe 0.322 0.292 0.736 0.625 0.7 0.174 0.737 0.735 0.845 -0.445 1
Gl Lo e ddlaie S8l slaSiw b polic pl ol en Conls 4
ol g, 40 Q5 (Ko -0 g
Correlations
Zn Pb Cr Ni Cu As Co Ba \Y% Sr Fe
Zn 1.000
Pb 0.447 1.000
Cr 0.261 0.375 1.000
Ni 0.469 0.527 0.687 1.000
Cu 0.458 0.678 0.666 0.751 1.000
As 0.249 0.369 0.399 0.371 0.289 1.000
Co 0.448 0.49 0.636 0.857 0.734 0.269 1.000
Ba 0.275 0.624 0.667 0.564 0.747 0.194 0.619 1.000
\% 0.284 0.562 0.731 0.639 0.844 0.299 0.677 0.768 1.000
Sr -0.213 -0.696 -0.556 -0.391 -0.632 -0.413 -.404" -0.693 -0.688 1.000
Fe 0.366 0.409 0.756 0.644 0.725 0.289 0.739 0.706 0.82 -0.527 1.000

Siwood CO CUy NigPb L ZNn YD 5l S Sswod oo Fe 3V gBay Co L As

Sl K b polie cpl 2lpen Conle 44 a5 wins o lis |, YU Ko Fe 4 CodNi
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Rotated Component Matrix®

Component
F F F
1 2 3

Zn -.256 .868 166
Pb 187 .838 .052
Cr 720 -.073 -012
Ni 818 295 -.098
Cu .883 214 015
As 238 510 -.337
Co 794 274 -.136
Ba 253 -.009 .804
\Y .882 -.087 .039
Sr -.298 077 662
Fe 852 -.150 -072
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Rotated Component Matrix®

Component
F F ¥
1 2 3

Zn .086 243 .820
Pb .264 770 .300
Cr 799 197 .068
Ni .685 187 543
Cu 794 295 .337
As .022 .701 227
Co 769 .000 522
Ba 824 .288 -.048
\% .898 248 .043
Sr -.492 -.728 187
Fe .889 .065 182
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LOGARITHNIC UVALUES
SISETTTITITT TTTTEE

"Daanghaan Geochenistry data set™

VARIABLE = As
UNIT = (ppm)
N = %33
NCI= 22

POPULATIONS

Hean $td.0ev. %

0.703¢ 0.1505 15.3
0.5772 0.09%2 2.7

| L 3 1.283% 0.0881 1.9
~ - . ~ . 3 - . : . : Pop THRESHOLDS
-0.3609 : @ : E : : : S| St ssszzesses
s s : : : : : : : ol 1 0.4027 1.004S
- - 2 0.77%% 1.175%
: : : : : : : : : : : 3 1.11432 1.%658
amel 25 &1 ¢ 3 3 £ & 0§ Pifp
1.8007T7 T  FE LR I e T | l T l T I T 1
35 % s 85 70 s0 30 is s 2 1 RAN DATA ML
PERCENT PARANETER ESTIMATES
population | Mean (ppm) | Percentage | Thresholds(ppm)
1 5.054 15.35 2.528 | 10.104
2 9.487 82.73 6.010 | 14.978
3 19.474 1.93 12.977 | 29.225
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“Daandhaan Geochemistry dats set™ LOGARITHNIC VALUES

Obls Cos o Adly (PPM) 59, raie Jlaix! jlages VA -0 S

YA

. ______________PROBABILITY PLOT |
e e UARIABLE = 2Zn (ppn
: : : : : : : : :: UNIT = )
4 - : : ; : - - : 7 -2l N = %33
N CI = 27
520+
POPULATIONS
. Pop Hean Std.Dev. P3
1 1.702% 0.0730 9.1
2 1.9788 0.1278 387.¢
. 3 2.3880 0.03%8 3.2
Pop THRESHOLDS
L9607 - EES=SETSSS
| ] 1.5%4%9 1.2603
. 2 1.723% 2.233%
3 2.1983 2.577¢
680~ :
-%o0 ; T ; T ; TT ; T T ; T T 7T } T 7T
#3 ss 3s &5 70 so 20 15 s 2 1 RAM DATA ML
PERCENT PARAMETER ESTIMATES
Population | Mean(ppm) | Percentage Thresholds(ppm)
1 50.452 9.12 35.067 72.587
2 95.16 87.65 52.892 171.205
3 244.322 3.23 157.881 378.12



“Daanghaan Geochenistry data set"

PROBABILITY

PLOT

LOGARITHHIC VALUES

200 - - UARIABLE = Fb  (ppn
: UNIT = )
: N o= 433
: Ncr= 27
POPULATIONS
Popi: Mewn  EadiDeus %
: 1 0.9853 0.1663 13.3
: 2 1.3657  0.1206 3.3
: : 1.7323  0.1393 2.3
Fop THRESHOLDS
G o‘s;::““-:sxﬂ
: 2 1.124% 1.6070
E 1.4537 2.0110
€00 I | | T I LR I . I T I T I T
33 93 35 ss 70 s0 20 15 2 1 INCOMPLETE ITERATION
PERCENT PARANETER ESTINATES
Population | Mean(ppm) | Percentage | Thresholds(ppm)
1 9.667 13.30 4.482 20.851
2 23.210 83.85 13.317 | 40.454
3 53.992 2.84 28.422 | 102.567
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“gorgan Geochemistry daty set” LOGARITHNIC VALUES

§004 r UARIABLE = In

PROBRBILITY PLOT

UNIT = (ppn)

N= 335
NCls= i
POPULATIONS

s3zszsszsss

1 L4966  0.0938 1.8

2 1.79%3%  0.0560 2%.7

3 1.5082 0.0308 2
8 2

0.6
3199 0.0837 0.8
Pop THRESHOLDS
1 1.309% 1.632%
2 1.632¢ 1.8570
3 1.807¢ 2.1633
L] 2.152¢ 2.%872

e ——

W T T T T T T T T T T T T T T T T T

38 4 s 8s 70 50 30 15 1 2 1 INCOMPLETE ITERATION
PERCENT FPARANMETER ESTIMATES
Pop. Mean(ppm)| Percentage Thresholds(ppm)
1 31.365 1.85 20.396 48.235
2 55,582 26.75 42.939 71.948
3 97.317 70.62 64.135 147.666
4 208.872 0.79 142.087 307.048
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Zn(ppm)
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OB S Cad oad (guuadS 5 Sledbl slaa¥ :V-F Joux

Raster Field Class weight
0-0.1715 1 0.1
0.1715-0.4373 2 0.2
0.4373-0.6517 3 0.3
_ 0.6517-0.8746 4 0.4
2Jlsks ’Lf“s S ) 8746-1.1148 5 0.5
1.1148-1.3549 6 0.6
1.3549-1.1.5950 7 0.7
1.5950-1.8179 8 0.8
1.8179-2.1867 9 0.9
Kul 1 0.9
Js3 2 0.8
ol e Is 3 0.7
J 4 0.4
Ekt 5 0.3
Dkh 6 0.2
27-100 1 0.4
S350 »rais(ppm) 101-210 2 0.6
211-240 3 0.9
2.911--0.551 1 0.3
o (558N 3l -0.551-0.651 2 0.5
0.651-5.358 3 0.9

a1




Obels Cuds oalds guualdS ‘S?LC}U"‘ slaY V-7 Joo

Raster Field Class weight
0-0.1985 1 0.1
0.1985-0.5229 2 0.2
0.5229-0.8273 3 0.3
0.8273-1.0811 4 0.4
Lo ) shad g ol atasly 1.0811-1.3458 5 0.5
1.3458-1.6327 6 0.6
1.6327-1.9636 7 0.7
1.9636-2.3497 8 0.8
2.3497-2.8131 9 0.9
kul 1 0.9
Jl 2 0.8
.. Js 3 0.7
eliiine) Ekt 4 0.4
QPLC 5 0.3
Qsc 6 0.2
5-40 1 0.3
G _paic(ppm) 41-100 2 0.6
101-132 3 0.9
1-10 1 0.3
Sais )l paic(ppm) 11-20 2 0.5
21-36 3 0.9
35-70 1 0.4
53 e (ppm) 71-170 2 0.6
171-300 3 0.7
301-410 4 0.9
-1.88--0.049 1 0.2
p5d (558U 3l -0.049-2.131 2 0.5
2.131-7.718 3 0.9
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Abstract

The study area is located between 54° to 54 30 longitude and northern 36°
to 37" latitude. This area is part of of lead and zinc belt, north to north-
eastern of iran. This belt is extended fron Mojen to Shahmirzad and
Ahvana mine, shahmirzad mines are located in this belt . Most of lead and
zinc mines in thies belt have bean considered as Mississpian Type. Main
purpose of this research is detecting lead and zinc anomaly area. For this
reason geologal layers (stractural, letology) ,geophysic (air magnetic) and
geochimstry of stream sediments were chosen to for combin in GIS
environment. For geology point of view, a rocks that include this type of
deposits are dolomites limestone and carbonate and also sand stone. Faults
and rupture have effects important cantrollerin the first step , 1:100000
geological sheet maps of Gorgan and Dameghan and location of carbonate
rocks and faults were hight highted.. Air magnetic data processing
performed by goal for clearness fault in GeosoftS oasis Montay software.
In order deter mine geochmical anomaly areas , single, variant and
multivariante anoalyses were done. Later probability plot soft ware was
waed to calculate the threshhold values for haloes and anomaly the
geochmical distripbution maps were waed for GIS Enviroments. Finaly, the
informational layers were combin fuzzy logic in GIS environment. Were
ideutified for the follow up step.in identified potential map ,Damghan
Sheet lead and zinc , high-potential zone in 1,2,3 areas in area of 29km?are
introduced which are 15% of total identified area in identified potential
map,Gorgan sheet lead and zinc,high potential zone in 1,2 area of 9km?are
introduced which are 10% of total identified area which are privet of
discovery.

Keywords: lead and zinc: fuzzy logic, geochemistry anomaly, air - magnet,

remote - sensing.
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