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Method 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F

Analyte Mo Cu Pb Zn Ag Ni Co Mn Fe As U Au Th Sr Cd Sb Bi \Y Ca

Unit PPM | PPM | PPM | PPM | PPB | PPM | PPM | PPM | % PPM | PPM | PPB | PPM | PPM | PPM | PPM | PPM | PPM %
MDL 0/01 | 0/01 | 0/01 0/1 2 0/1 0/1 1 0/01 | 01 0/1 0/2 0/1 0/5 0/01 | 0/02 | 0/02 2 0/01

Sample Type

S1 Rock Pulp | 0/6 | 50/35 | 7/08 | 58/2 | 21 | 233/1 | 24/1 | 787 | 3/04 | 129 0/4 212 1/9 | 263/2 | 0/16 | 0/61 | 0/12 67 7/09
S2 Rock Pulp | 0/54 | 49/48 | 7/53 | 56/5 | 24 | 200/5 | 22 753 | 2/86 | 187/8 | 0/4 2/5 1/7 | 475/6 | 0/16 | 0/76 | 0/12 60 8/37
S3 Rock Pulp | 0/78 | 52/95 | 10/05 | 55 31 181 | 21/6 | 798 | 2/89 | 268/2 | 0/5 5/3 2 467/1 | 0/15 | 1/13 | 0/14 58 7197
S11 Rock Pulp | 0/44 | 57/2 | 14/92 | 73/8 | 43 | 326/2 | 36/8 | 1036 | 3/8 | 12/4 0/4 2/4 2/1 | 119/1 | 0/18 | 0/19 | 0/18 84 2/98
S12 Rock Pulp | 0/44 | 68/42 | 8/98 | 85/6 | 41 | 297/1 | 29/1 | 795 | 3/54 | 7/6 0/4 | 47/6 | 1/4 | 421/6 | 0/21 | 0/16 | 0/09 92 6/28

S13 Rock Pulp | 0/54 | 75/43 | 10/69 | 67/7 | 48 85/7 | 23/2 | 917 | 3/81 | 9/3 0/4 | 16/7 | 1/5 | 186/9 | 0/23 | 0/12 | 0/13 | 108 5/3
S14 Rock Pulp | 0/29 | 39/18 | 7/08 | 48/3 | 17 | 511/6 | 34/7 | 699 | 3/31 | 4/2 0/3 2/4 1/5 146 | 0/12 | 0/07 | 0/1 67 3/79
S15 Rock Pulp | 0/29 | 47/48 | 8/15 | 53/4 | 21 | 425/5 | 31/9 | 758 | 3/59 | 5/2 0/3 3/1 1/4 | 135/5 | 0/14 | 0/11 | 0/09 86 3/28
S16 Rock Pulp | 0/29 | 36/7 | 9/24 | 49/4 | 19 | 187/5 | 21/4 | 730 3 7/1 0/4 0/5 1/8 | 191/2 | 0/32 | 0/12 | 0/11 84 5/35
S17 Rock Pulp | 0/42 | 43/7 | 7/36 | 45/2 | 28 | 126/3 | 20 | 1251 | 2/78 | 8/2 0/4 0/8 1/5 | 442/8 | 0/13 | 0/13 | 0/11 69 7195
S18 Rock Pulp | 0/67 | 37/55 | 8/66 48 33 | 108/1 | 15/7 | 666 | 2/66 | 7/1 0/4 12 1/8 | 331/1 | 0/13 | 0/14 | 0/1 76 5/69
S19 Rock Pulp | 0/48 | 29/26 | 8/67 46 18 127 | 15/9 | 607 | 2/53 | 11/7 0/4 213 2/2 | 182/6 | 0/08 | 0/23 | 0/11 68 4/81

S20 Rock Pulp | 0/65 | 31/37 | 10/19 | 42/3 | 22 | 175/8 | 18/4 | 589 | 2/97 | 10/9 0/6 177 7 | 179/7 | 0/13 | 0/22 | 0/11 | 101 5/1

S21 Rock Pulp | 0/64 | 33/58 | 10/03 | 52/6 | 21 | 147/2 | 20/9 | 755 | 3/37 | 11/2 0/5 0/5 2/1 | 172/5 | 0/11 | 0/21 | 0/14 | 110 5/1
S22 Rock Pulp | 0/42 | 27/06 | 8/38 | 45/3 | 17 | 159/7 | 21/6 | 749 | 3/49 | 9/3 0/4 | <0/2 | 1/8 | 168/4 | 0/13 | 0/19 | 0/13 | 117 | 5/01
S23 Rock Pulp | 0/35 | 37/06 | 6/08 | 39/4 | 23 | 203/6 | 24 716 | 3/06 10 0/4 | <0/2 | 1/4 | 167/2 | 0/12 | 0/14 | 0/11 82 4/74
S24 Rock Pulp | 0/45 | 37/03 | 7/79 | 48/6 | 25 | 156/9 | 23/6 | 755 | 3/62 | 8/9 0/5 0/2 1/5 | 167/9 | 0/14 | 0/19 | 0/13 | 114 | 4/74
S26 Rock Pulp | 0/47 | 22/89 | 9/45 | 33/5 | 11 87/4 | 12/7 | 415 | 2/01 | 13/4 0/7 8 1/5 | 387/3 | 0/22 | 0/23 | 0/1 64 | 16/32
S27 Rock Pulp | 0/59 | 38/85 | 14/64 | 64/5 | 23 | 131/8 | 18/3 | 615 | 3/63 | 14/2 0/8 8/9 2/2 | 189/5 | 0/15 | 0/3 | 0/16 | 124 | 2/17
27 Rock Pulp | 0/84 | 30/07 | 10/87 | 52/2 | 40 122 | 17/4 | 532 | 3/42 | 12/5 0/6 8/3 2/2 | 169/6 | 0/09 | 0/3 | 0/13 | 112 | 1/12
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Method 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F
Analyte P La Cr Mg Ba Ti B Al Na K W Sc TI S Hg Se Te Ga
Unit % PPM | PPM % PPM % PPM % % % PPM | PPM | PPM % PPB | PPM | PPM | PPM
MDL 0/001 | 0/5 0/5 0/01 0/5 0/001 20 0/01 | 0/001 | 0/01 | 0/1 0/1 0/02 0/02 5 0/1 0/02 0/1
Sample Type
S1 RockPulp | 0/043 | 9/3 | 124/9 | 3/74 | 153/6 | 0/071 21 2/09 | 0/058 | 0/26 | <0/1 8/7 0/14 0/09 48 0/3 0/05 5/8
S2 RockPulp | 0/044 | 7/8 | 102/3 | 3/22 | 125/2 | 0/05 39 2/03 | 0/113 | 0/27 | <0/1 8/6 0/22 1/3 53 0/5 0/03 5/9
S3 RockPulp | 0/049 | 10/1 | 94/8 | 2/89 | 156/5 | 0/027 | 30 | 2/14 | 0/091 | 0/35 | <0/1 | 8/6 0/3 0/74 | 35 0/4 | 0/05 | 5/7
S11 RockPulp | 0/081 | 10/4 | 119/8 | 4/15 | 79 | 0/077 | <20 | 2/6 | 0/07 | 0/32 | <0/1 | 9/3 | 0/08 | <0/02 | 18 0/5 | 0/04 7
S12 RockPulp | 0/35 | 6/9 | 149/3 | 4/82 | 82/2 | 0/101 | 35 | 2/21 | 0/243 | 0/56 | <0/1 | 8/9 | 0/02 | 0/04 14 0/6 | 0/03 6
S13 Rock Pulp | 0/066 | 8/4 69 | 2/64 | 49/2 | 0/114 | <20 | 3/45 | 0/367 | 0/25 | <0/1 | 13/5 | 0/06 | 0/03 30 0/8 | 0/06 | 7/9
S14 RockPulp | 0/044 | 6/6 | 217/7 | 6/8 | 61/4 | 0/077 | <20 | 2/02 | O/1 | 0/16 | <0/1 | 7/4 | 0/04 | <0/02 | 10 0/3 | <0/02 | 5/1
S15 RockPulp | 0/048 | 6/9 | 185/6 | 6/14 | 57/3 | 0/103 | <20 | 2/12 | 0/159 | 0/2 | <0/1 8/9 0/03 | <0/02 9 0/2 0/03 5/3
S16 RockPulp | 0/045 | 8/1 | 108/3 | 3/26 | 80/3 | 0/067 | <20 | 2/16 | 0/315 | 0/23 | <0/1 | 9/7 | 0/07 | <0/02 | 5 0/1 | 0/03 | 5/3
S17 RockPulp | 0/037 | 6/6 | 85/8 | 2/74 | 67/8 | 0/163 | <20 | 3/15 | 0/421 | 0/2 | <0/1 | 8/8 | 0/04 | 0/07 7 0/3 | 0/03 | 6/9
S18 RockPulp | 0/049 | 8/1 | 84/2 | 2/3 | 95/1 | 0/084 | 22 2/1 | 0/672 | 0/26 | <0O/1 | 7/5 | 0/05 | 0/05 | <5 0/4 | <0/02 | 5/1
S19 RockPulp | 0/05 | 8/1 | 77/2 | 2/35 | 87/1 | 0/055 | 22 | 1/86 | 0/672 | 0/21 | <0/1 | 6/4 | 0/05 | 0/36 5 0/2 | <0/02 | 4/5
S20 RockPulp | 0/047 | 8/2 | 137/8 | 2/41 | 134/2 | 0/076 | <20 | 1/37 | 0/305 | 0/13 | <0/1 5 <0/02 | <0/02 7 0/3 | <0/02 4
S21 RockPulp | 0/06 | 9/9 | 89/6 | 2/66 | 105/7 | 0/081 | <20 | 1/97 | 0/318 | 0/35 | <0/1 | 7/1 | 0/05 | 0/02 | <5 0/3 | <0/02 | 5/2
S22 RockPulp | 0/043 | 8/3 | 100/6 | 2/5 | 108/4 | 0/083 | <20 1/9 | 0/538 | 0/19 | <0/1 8/1 0/04 0/03 <5 0/2 0/02 5
S23 RockPulp | 0/037 | 6/9 | 110/2 | 3/56 | 71/5 | 0/112 | <20 | 2/42 | 0/656 | 0/18 | <0/1 9/6 0/04 0/08 5 0/2 | <0/02 | 5/3
S24 Rock Pulp | 0/039 | 7/8 93/2 217 93/5 | 0/123 | <20 | 2/14 | 0/464 | 0/16 | <0/1 8/5 0/04 | <0/02 | <5 0/2 0/02 5/2
S26 Rock Pulp | 0/043 | 10/5 | 69/4 | 1/39 119 | 0/039 | <20 1/5 0/07 | 0/18 | <0/1 4/5 0/05 0/02 9 0/3 0/04 317
S27 Rock Pulp | 0/054 | 10/9 | 181/2 | 1/91 122 | 0/091 | <20 | 1/63 | 0/095 | 0/22 | <O/1 5/5 0/05 | <0/02 6 0/4 | <0/02 | 5/1
27 RockPulp | 0/048 | 10 | 163/2 | 1/78 | 155/8 | 0/092 | <20 | 1/52 | 0/111 | 0/17 | <0/1 | 5/5 | 0/02 | <0/02 | <5 0/2 | <0/02 | 4/8
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Method 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F 1F
Analyte Cs Ge Hf Nb Rb Sn Ta Zr Y Ce In Re Be Li Pd Pt
Unit PPM | PPM | PPM | PPM | PPM | PPM | PPM | PPM | PPM | PPM | PPM | PPB | PPM | PPM | PPB | PPB
MDL | 0/02 | 0/1 | 0/02 0 (0 0/1 | 0/05 | 01 | 0/01 | 01 0 1 01 01 10 2
Sample Type

S1 RockPulp | 1/37 | <0/1 | 0/21 0 11/5 | 0/5 | <0/05 | 6/4 | 7/67 | 17 0 <1 0/4 19 15 3

S2 RockPulp | 1/12 | <0/1 | 0/18 0/1 10/9 0/5 | <0/05 | 6/1 7/52 15 0 <1 0/3 19 <10 <2
S3 RockPulp | 1/65 | <0/1 | 0/17 0/1 14/6 1/2 | <0/05 | 4/9 8/14 19 0 <1 0/3 21 <10 2
S11 RockPulp | 1/25 | <0/1 | 0/12 0/3 14/1 4/7 | <0/05 | 5/1 9/4 22 0 <1 0/6 29 <10 5
S12 RockPulp | 0/59 | 0/1 | 0/12 | 0/3 8/7 2/3 | <0/05 | 5/8 8/2 13 0 2 0/3 15 15 4
S13 Rock Pulp | 0/8 0/1 | 0/18 | 0/4 | 10/3 | 1/3 | <0/05 | 8/4 | 10/7 | 16 0 <1 0/4 18 18 5
S14 Rock Pulp | 0/68 0/1 0/14 0/1 716 0/7 | <0/05 | 6/5 6/59 13 <0/02 | <1 0/3 14 <10 2
S15 RockPulp | 0/63 | <0/1 | 0/19 | 0/1 714 1/5 | <0/05 | 9/1 | 7/88 | 13 0 <1 0/3 16 12 5
S16 RockPulp | 0/77 | <0/1 | 0/28 0 8/9 0/5 | <0/05 | 11/7 | 8/71 | 15 0 <1 0/3 25 | <10 4
S17 RockPulp | 1/08 | <0/1 | 0/41 0/1 T 0/7 | <0/05 21 7195 13 0 <1 0/3 15 24 5

S18 RockPulp | 1/01 | <0/1 | 0/24 0/1 9/5 0/9 | <0/05 | 10/7 | 8/56 15 0 <1 0/3 22 17 <2

S19 RockPulp | 1/57 | <0/1 | 0/24 0/1 9/9 0/5 | <0/05 | 10/8 | 7/59 15 0 <1 0/4 20 <10 <2
S20 RockPulp | 0/94 | <0/1 | 0/14 0/1 6/6 1 <0/05 | 6/1 6/68 14 <0/02 | <1 0/3 12 <10 5

S21 RockPulp | 0/95 | <0/1 | 0/19 | 0/1 | 11/8 | 1/3 | <0/05 | 8/5 | 7/89 | 19 0 <1 0/4 28 | <10 | <2
S22 RockPulp | 0/79 | <0/1 | 0/31 717 0/5 | <0/05 | 12/1 | 7/95 15 0 <1 0/4 20 <10 5

S23 RockPulp | 0/7 | <0/1 | 0/39 0 i 0/6 | <0/05 | 17/1 | 8/21 | 13 0 <1 0/2 19 | <10 | <2
S24 RockPulp | 0/68 | <0/1 | 0/37 0 7 0/6 | <0/05 | 16/9 | 8/68 14 0 <1 0/3 17 <10 5
S26 RockPulp | 1/12 | <0/1 | 0/04 0/2 9/3 1 <0/05 2 9/03 16 <0/02 | <1 0/3 14 <10 4
S27 RockPulp | 1/15 | <0/1 | 0/07 0/3 11/4 1/1 | <0/05 | 3/8 7/87 21 0 <1 0/5 17 <10 2

27 RockPulp | 0/79 | <0/1 | 0/12 0/1 7/4 0/6 | <0/05 | 5/2 7124 19 0 <1 0/3 15 <10 <2
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Mo Cu Zn Ni Co As Au Hg Sr Cr Cs Nb Ag Bi Ba Li Cq4
(PpM) ass; Jloze | 0/62 39 57 127 21 7 0/98 6/80 346 511 4/20 7140 61 0/14 246 23
g
S1 0/97 1/29 1/02 0/76 0/24 0/33 0/00 0/34 0/86 0/62 0/83
2 0/87 1/27 0/99 1/37 0/20 0/27 0/01 0/39 0/86 0/51 0/84
3 1/26 1/36 0/96 1/35 0/19 0/39 0/01 0/51 1/00 0/64 0/90
S11 0/71 1/47 1/29 0/34 0/23 0/30 0/04 0/70 1/29 0/32 1/26
S12 0/71 1/75 1/50 1/22 0/29 0/14 0/04 0/67 0/64 0/33 0/67
S13 0/87 1/93 1/19 0/54 0/14 0/19 0/05 0/79 0/93 0/20 0/78
S14 0/47 1/00 0/85 0/42 0/43 0/16 0/01 0/28 0/71 0/25 0/61
S15 0/47 1/22 0/94 0/39 0/36 0/15 0/01 0/34 0/64 0/23 0/68
S16 0/47 0/94 0/87 0/55 0/21 0/18 0/01 0/31 0/79 0/33 1/10
S17 0/68 1/12 0/79 0/99 0/95 1/17 0/82 1/03 1/28 0/17 0/26 0/02 0/46 0/79 0/28 0/66
S18 1/08 0/96 0/84 0/85 0/75 1/01 1/22 0/96 0/16 0/24 0/02 0/54 0/71 0/39 0/97
S19 0/77 0/75 0/81 1/00 0/76 1/67 2/35 0/74 0/53 0/15 0/37 0/01 0/30 0/79 0/35 0/87
320 1/05 0/80 0/74 1/38 0/88 1/56 1/73 1/03 0/52 0/27 0/22 0/02 0/36 0/79 0/55 0/53
21 1/03 0/86 0/92 1/16 1/00 1/60 0/51 0/50 0/18 0/23 0/02 0/34 1/00 0/43 1/21
S22 0/68 0/69 0/79 1/26 1/03 1/33 0/49 0/20 0/19 0/00 0/28 0/93 0/44 0/87
23 0/56 0/95 0/69 1/60 1/14 1/43 0/74 0/48 0/22 0/17 0/00 0/38 0/79 0/29 0/82
24 0/73 0/95 0/85 1/24 1/12 1/27 0/20 0/49 0/18 0/16 0/00 0/41 0/93 0/38 0/73
S26 0/76 0/59 0/59 0/69 0/60 1/91 1/32 1/12 0/14 0/27 0/03 0/18 0/71 0/48 0/63
27 0/95 1/00 1/13 1/04 0/87 2/03 0/88 0/55 0/35 0/27 0/04 0/38 1/14 0/50 0/74
27 1/35 0/77 0/92 0/96 0/83 1/79 0/49 0/32 0/19 0/02 0/66 0/93 0/63 0/64
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Cn
1.5% By,

Igeo = log,( ) (Y-%)
B iges jo j0 paie chile G (Jgo o) cdlilipme; ord Igeo Jso cnl 5o
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MO Cu Zn Ni Co As Au Hg Sr Cr Cs Nb Ag Bi Ba Li

Sample | | | | | | | | | | | | | | | | |
S1 0/057 -0/216 | -0/555 | 0/291 -0/386 | 3/619 0/582 -0/980 | -2/618 | -2/201 | -8/531 | -2/123 | -0/807 | -1/264 | -0/853
S2 -0/095 | -0/242 | -0/598 | 0/074 -0/518 | 4/161 0/766 -0/126 | -2/905 | -2/492 | -7/309 | -1/931 | -0/807 | -1/559 | -0/831
S3 0/436 -0/144 | -0/636 | -0/074 | -0/544 | 4/675 1/850 1/779 -0/152 | -3/015 | -1/933 | -7/794 | -1/562 | -0/585 | -1/237 | -0/730
S11 -0/390 | -0/032 | -0/212 | 0/776 0/224 0/240 0/707 0/819 -2/124 | -2/678 | -2/333 | -5/416 | -1/089 | -0/222 | -2/224 | -0/251
S12 -0/390 | 0/226 0/002 0/641 -0/114 | -0/466 -I 0/457 -0/300 | -2/360 | -3/417 | -5/258 | -1/158 | -1/222 | -2/166 | -1/164
S13 -0/095 | 0/367 -0/337 | -1/152 | -0/441 | -0/175 | 3/506 1/556 -1/473 | -3/474 | -2/977 | -4/831 | -0/931 | -0/692 | -2/907 | -0/939
S14 -0/992 | -0/578 | -0/824 | 1/425 0/140 -1/322 | 0/707 -0/029 | -1/830 | -1/816 | -3/212 | -7/309 | -2/428 | -1/070 | -2/587 | -1/301
S15 -0/992 | -0/301 | -0/679 | 1/159 0/018 -1/014 | 1/076 -0/181 | -1/937 | -2/046 | -3/322 | -6/946 | -2/123 | -1/222 | -2/687 | -1/145
S16 -0/992 | -0/673 | -0/791 | -0/023 | -0/558 | -0/564 | -1/556 | -1/029 | -1/441 | -2/823 | -3/032 | -8/116 | -2/268 | -0/933 | -2/200 | -0/447
S17 -0/457 | -0/421 | -0/920 | -0/593 | -0/655 | -0/357 | -0/878 | -0/543 | -0/229 | -3/159 | -2/544 | -6/416 | -1/708 | -0/933 | -2/444 | -1/183
S18 0/217 -0/640 | -0/833 | -0/817 | -1/005 | -0/564 | -0/293 -0/648 | -3/186 | -2/641 | -6/309 | -1/471 | -1/070 | -1/956 | -0/623
S19 -0/265 | -1/000 | -0/894 | -0/585 | -0/986 | 0/156 0/646 -1/029 | -1/507 | -3/312 | -2/005 | -7/116 | -2/346 | -0/933 | -2/083 | -0/794
S20 0/173 -0/899 | -1/015 | -0/116 | -0/776 | 0/054 0/210 -0/543 | -1/530 | -2/476 | -2/745 | -6/309 | -2/056 | -0/933 | -1/459 | -1/512
S21 0/151 -0/801 | -0/701 | -0/372 | -0/592 | 0/093 -1/556 -1/589 | -3/097 | -2/729 | -6/309 | -2/123 | -0/585 | -1/804 | -0/312
S22 -0/457 | -1/112 | -0/916 | -0/254 | -0/544 | -0/175 -1/624 | -2/930 | -2/995 | -9/116 | -2/428 | -0/692 | -1/767 | -0/779
S23 -0/720 | -0/659 | -1/118 | 0/096 -0/392 | -0/070 -1/029 | -1/634 | -2/798 | -3/170 | -9/116 | -1/992 | -0/933 | -2/368 | -0/876
S24 -0/358 | -0/660 | -0/815 | -0/280 | -0/417 | -0/239 | -2/878 -1/628 | -3/040 | -3/212 | -8/531 | -1/872 | -0/692 | -1/981 | -1/047
S26 -0/295 | -1/354 | -1/352 | -1/124 | -1/311 | 0/352 -0/181 | -0/422 | -3/465 | -2/492 | -5/724 | -3/056 | -1/070 | -1/633 | -1/261
S27 0/033 -0/591 | -0/407 | -0/531 | -0/784 | 0/436 -0/766 | -1/454 | -2/081 | -2/454 | -5/258 | -1/992 | -0/392 | -1/597 | -1/021
27 0/543 -0/960 | -0/712 | -0/643 | -0/856 | 0/252 -1/614 | -2/232 | -2/995 | -6/531 | -1/194 | -0/692 | -1/244 | -1/231
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Mo Cu Pb Zn Ag Ni Co Mn Fe As U Au Sr Cd Sb \% Cr Mg Ba Ti Hg
Mo 1
Cu -0/036 | 1
Pb 0/342 | 0/154 | 1
Zn 0/074 0/813 0/471 1
Ag 0/345 0/724 0/414 0/703 1
Ni -0/524 | 0/248 | -0/154 | 0/258 | -0/079 | 1
Co -0/503 | 0/534 0/033 0/516 0/262 0/872 1
Mn -0/243 | 0/578 -0/013 | 0/373 0/431 0/149 0/463 1
Fe -0/097 | 0/482 | 0/376 | 0/637 | 0/507 | 0/348 | 0/630 | 0/336 1
As 0/424 0/261 -0/101 | 0/097 0/014 -0/026 | -0/044 | 0/070 -0/227 | 1
U 0/510 -0/375 | 0/547 -0/127 | -0/115 | -0/541 | -0/590 | -0/501 | -0/151 | -0/015 1
Au -0/022 | 0/559 0/097 0/689 0/481 0/075 0/166 0/004 0/266 -0/105 | 0/015 1
Sr 0/246 | 0/233 | -0/234 | 0/073 | 0/073 | -0/243 | -0/297 | 0/167 -0/531 | 0/592 0/056 | 0/290 1
Cd -0/329 | 0/374 0/160 0/282 0/119 -0/034 | 0/092 0/100 0/012 -0/002 | -0/015 | 0/290 0/165 1
Sb 0/546 0/172 0/013 0/092 0/013 -0/124 | -0/146 | -0/027 | -0/226 | 0/979 0/150 -0/098 | 0/556 -0/066 | 1
\Y, 0/148 | -0/081 | 0/425 | 0/203 | 0/217 | -0/243 | -0/059 | -0/115 | 0/678 | -0/502 | 0/384 | 0/182 -0/564 | -0/072 | -0/401 | 1
Cr -0/166 | 0/028 0/119 0/244 -0/051 | 0/730 0/521 -0/171 | 0/436 -0/152 | -0/009 | 0/143 -0/341 | -0/177 | -0/144 | 0/168 1
Mg -0/586 | 0/390 | -0/284 | 0/305 | -0/005 | 0/963 | 0/876 | 0/270 0/362 | -0/032 | -0/684 | 0/156 | -0/179 | 0/035 | -0/162 | -0/271 | 0/629 1
Ba 0/769 | -0/301 | 0/168 | -0/112 | -0/126 | -0/351 | -0/467 | -0/430 | -0/270 | 0/578 | 0/570 | -0/131 | 0/285 | -0/209 | 0/705 -0/010 | -0/020 | -0/490 | 1
Ti -0/281 | 0/202 -0/158 | 0/102 0/311 -0/010 | 0/184 0/555 0/433 -0/545 | -0/192 | 0/133 -0/187 | -0/132 | -0/579 | 0/407 0/080 0/114 -0/535 | 1
Hg 0/513 | 0/493 | -0/124 | 0/306 | 0/258 | -0/052 | 0/075 | 0/174 | 0/042 | 0/788 | -0/182 | -0/025 | 0/441 | 0/056 | 0/738 -0/353 | -0/221 | -0/010 | 0/486 | -0/337 | 1/000




EresS dilaie Slhgey ;0 Sl g ol polie o (Stucen s ple V-F Joux

As Ca P Mg B Al Na K Li
As 1
Ca 0/297 1
P -0/111 | 0/000 1
Mg -0/032 | -0/271 | 0/277 1
B 0/360 0/623 0/429 0/482 1
Al -0/032 | -0/034 | 0/081 0/209 0/353 1
Na -0/385 -0/126 -0/090 -0/254 | -0/510 0/213 1
K 0/261 0/075 0/817 0/196 0/541 0/214 -0/1175 | 1
0/781 0/100 -0/164 0/084 0/648 -0/171 -0/355 0/059 1
Li 0/112 -0/144 | -0/088 | -0/066 | -0/493 | 0/219 0/121 0/359 0/079 1
TresS adlaio Sliguw) ;o Ol polie (p (Suad oo ylo A=Y Jgo
La Tl Te Ga Cs Hf Nb Rb Zr Y Ce In Pd
La 1/000
Tl 0/266 1/000
Te 0/526 0/401 1/000
Ga -0/145 | 0/173 0/441 1/000
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Abstract

Arsenic (As) is the third most toxic and dangerous substance in earth crust that recognized
as a serious threat for human healthy. In this thesis, we investigated arsenic pollution in The
Kouhsorkh area located 56 km north of Kashmar and 95 km south of Nishaboor, Khorasan
province, NE Iran by used of Geochemical, Mineralogical and Medical geology methods.
The main rock formations in the area consist of Tertiary volcanic and various sedimentary
rocks. It seems that occurrence of As- Sb- Au- Hg mineralization is one of the most
important factors for arsenic contamination in this area. Realizing adsorbent minerals of
arsenic and mechanism of arsenic release to water, sediment samples were collected from
polluted water sources at the study area. Mineralogical investigation showed the most
important minerals in the sediments are Quartz, clay, carbonates, Iron oxyhydroxides
(Magnetite, Titano Magnetite, Hematite, Goethite), sulphide minerals (pyrite, Arsenopyrite)
and oxidation sulphide minerals. Based on the results of ICP-MS analyses the concentration
of arsenic was determined between 8.2 to 268.2 ppm in the sediments. Contaminations of
As, Au, Cu, Ni, Co and Hg in this area were detected by means of calculated of
Contamination Factor. Also Degree of Contamination was defined moderate to high in total
samples. According to geochemical conditions such as pH and redox conditions predicted
that Alkali-Desorption (AD) is the most important mechanism of arsenic release in this
area. Iron oxyhydroxides, sulphide minerals, carbonates, gypsum and clay minerals were
found to be the most important sorbents for Arsenic. High arsenic concentration affected
health of people in Chalpoo and Avandar villages in Kohsourkh area. Medical geology
study showed people in this residential area suffer from skin diseases including:
hyperpigmentation, hypopigmentation, keratosis on head, hands and feet. The 24 hour urine
specimens were tested for arsenic, the level of total arsenic in urine was 13.66-75.92 ug/L
per day that 60 percent of them are higher than permissible limits from 5 to 40 pg/day.
More systematic studies are needed to removal of arsenic from water and sediments and
cure arsenicosis patients.
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