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Extended Abstract

Introduction

Northern Hired mining area with an area of about 25 square kilometers is located in South
Khorasan province and 140 kilometers south of Birjand city. In this area, intermediate to acidic
intrusive masses with the composition of granodiorite to granite have infiltrated and affected
the Tertiary volcanic-sedimentary sequence. In the studied area, mineralization is associated
with siliceous, sericite, tourmaline, chlorite and carbonate alterations. The structure and texture
of these deposits include planar veins and veins and rarely stockwork, scattered, sheared and
massed.

Materials and Methods

The studied area is located in the southern part of South Khorasan province. This area is located
145 km south of Birjand city and north of Hired village. The way to access this mineral area is
the paved road from Birjand to Khosf and then Hird or from Nehbandan to Hired. After
reviewing the library studies, a field visit was made to the target area. According to the area,
samples were taken from all existing lithological units, mineral mass and alteration around the
mine. 57 samples were taken for ICP-MS and ICP-OES analysis. The characteristics of all
collected samples and studied stations are carefully recorded. Then, the analysis results were
analyzed in the relevant software.

Results and Discussion

In this range, intermediate to acidic intrusive masses with the composition of granodiorite to
granite have infiltrated and affected the Tertiary volcanic-sedimentary sequence. According to
the field observations, the most important changes that have been identified on the surface of
the earth are: 1) quartz-tourmaline-sericite, 2) carbonate and 3) propylitic. In the samples,
plagioclase crystals can be seen both in the background and as phenocrysts, which sometimes
have zoning. A number of plagioclases have been dissolved and recrystallized. The mafic
minerals in the rock are amphibole and pyroxene.
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Amphiboles and plagioclase have generally changed to chlorite and sericite, which indicates
the effect of atmospheric waters on the rocks of the region. Mineralization in the studied area
can be seen in the form of veins with different thicknesses along fractures and fault zones, and
most of the mineralization has occurred in the basalts and basaltic andesite of the area.
Amphibole and plagioclase have generally changed to chlorite and sericite, which indicates the
effect of atmospheric waters on the rocks of the region. Pyroxenes are also seen in the
composition of the background. In the analyzed samples, 29 samples have values higher than
one percent of copper, of which 18 samples have values higher than five percent of copper.
The maximum amount of molybdenum in the obtained samples was equal to 1.1%. 30 samples
have values higher than 0.12% of lead and 12 samples have values higher than 1% of lead and
the maximum amount of lead measured in the samples of this area was higher than 3%. 28
samples have values higher than 0.2% of sulfur and 3 samples have values higher than 1% of
sulfur and the maximum amount of sulfur measured in samples of this area was higher than
3%. By drawing correlation diagrams .Cu element also has a good correlation with Mo element.
(Al, Ti, Cr, Ni) Al with Ti and Also, Cr has a strong correlation with Ni. The gold element is
also strongly correlated with iron and arsenic.

Conclusion

Geochemical investigations of associated elements show that the source magma of the
mineralization in the northern Hired area is the result of subduction and hence it is type I. These
investigations show that the existing gold is placed within the pyrite structure and according to
the paragenesis of copper and molybdenum and also the presence of copper in the form of
chalcopyrite minerals, it can indicate that the mineralization of copper and molybdenum is near
The thermal source is formed, while gold mineralization is of epithermal type. Based on the
conducted studies and field observations, the North Hired gold-copper deposit is mainly in the
form of veins, and due to the high anomaly of elements such as lead, zinc and molybdenum,
the term multi-metallic can be used for the North Hired deposit. In this range, intermediate to
acidic intrusive masses with the composition of granodiorite to granite have infiltrated and
affected the Tertiary volcanic-sedimentary sequence. The outcrop of these intrusive masses can
be seen in the south of the range. Generally, the host rock of the mineralization in the range is
basic to moderate, but in some places rhyodacite outcrops have also been observed.
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Unit
Sample

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Element
DL

HDN-1
HDN-13
HDN-14
HDN-15
HDN-27
HDN-34
HDN-35
HDN-39
HDN-40
HDN-41
HDN-42
HDN-43
HDN-45
HDN-46
HDN-47
HDN-48
HDN-49
HDN-50
HDN-56
HDN-57
HDN-59
HDN-61
HDN-64
HDN-66
HDN-77
HDN-78
HDN-81
HDN-90
HDN-94
HDN-96
HDN-97
HDN-98

HDN-115
HDN-117
HDN-186
HDN-187
HDN-192
HDN-193

Au

ppb
235
1393
1355
1436
204
126
122
196
217
345
168
1329
130
385
119
305
675
413
300
495
306
185
481
278
111
190
236
305
3362
243
552
152
1118
100
344
657
275
1873

Ag
0.1

ppm
4.6
11.6

10
0.51
4.1
17.4
29.1
2.3

23.7
17.2
26.1
10.8
156.6
385
137
285.8
0.69
0.65
0.6
0.37
45.4
128.3
10.9
1.8
35.2
0.36
52.5
14
24
39.9
0.35
64.4
5.5
20.8
49.2
31.7

As
0.5

ppm
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
83.2
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100
>100

Cu
1

ppm
125
177
68
41
3
5938
8436
3686
1087
864
6427
1761
8299
568
7050
1712
8520
5188
391
223
334
454
25791
45973
8585
2594
>5%
40
1690
521
620
>5%
291
45
96
281
2296
369

Mo Pb S Sh Zn
05 1 50 05 1
ppm ppm ppm ppm ppm
3.06 548 4735 >0.01% 105
3.04 4176 2116 >0.01% 236
8.5 1878 2264 >0.01% 68
10.7 572 1726 >0.01% 44
1.76 32 1467 71.6 38
2.24 1562 276 >0.01% 1170
12.6 8917 374 >0.01% 16725
331 14955 213 >0.01% 2341
8.4 1497 269 >0.01% 1812
351 964 317 >0.01% 761
41.4 5046 343 >0.01% 497
247 839 205 >0.01% 127
13.6 12786 310 >0.01% 284
2.57 3273 301 >0.01% 9860
1.9 11802 193 >0.01% >3%
11.9 26277 505 >0.01% >3%
35.9 >3% 610 >0.01% >3%
12.8 >3% 946 >0.01% 14489
113.9 83 236 >0.01% 341
41.4 99 1039 >0.01% 73
79 67 457 >0.01% 251
63 62 303 49 233
836.3 3467 4365 >0.01% 186
11262.1 29317 2427 >0.01% 289
72.8 1433 376 >0.01% 142
13.9 945 1266 318 539
1.02 420 397 62.6 311
1.72 75 254 254 105
316.6 25101 2085 >0.01% 3902
17.8 67 402 28.9 289
5.6 1468 2563 >0.01% 36
1.37 364 319 >0.01% 287
3.13 194 3538 >0.01% 65
60.8 20152 693 >0.01% 15
2.46 3176 1971 >0.01% 1028
2.94 552 4393 >0.01% 330
1.32 4766 3888 >0.01% 130

4.71 158 5490 >0.01% 41
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39 HDN-110 204 0.81 >100 149 4.19 68 2959 >0.01% 123
40 HDN-113 208 0.67 >100 99 1.74 57 2113 >0.01% 81
41 HDN-115 1118 0.35 >100 291 3.13 194 3538 >0.01% 65
42 HDN-117 100 64.4 >100 45 60.8 20152 693 >0.01% 15
43 HDN-137 302 21.2 >100 250 25.7 597 5502 >0.01% 3173
44 HDN-157 220 0.64 >100 25 1.01 551 420 >0.01% 1480
45 HDN-163 545 0.87 >100 521 4.99 7263 237 33.9 2877
46 HDN-183 584 0.27 >100 42 20.2 129 1984 92.8 61
47 HDN-185 150 1.8 >100 23 13 143 5174 42.8 58
48 HDN-189 298 0.4 >100 25 41.7 318 4669 >0.01% 540
49 HDN-190 547 106.1 >100 9269 3.85 13553 1058 >0.01% 809
50 HDN-173 338 0.5 >100 32 1.55 32 2213 37.4 130
51 HDN-171 144 0.35 >100 14 1.45 115 131 20.4 166
52 HDN-172 2348 0.86 >100 58 3.06 388 577 72.1 382
53 HDN-176 830 0.84 >100 175 25 443 2023 67.9 282
54 HDN-157 220 0.64 >100 25 1.01 551 420 >0.01% 1480
55 HDN-163 545 0.87 >100 521 4.99 7263 237 33.9 2877
56 HDN-176 830 0.84 >100 175 25 443 2023 67.9 282
57 HDN-183 584 0.27 >100 42 20.2 129 1984 92.8 61
58 HDN-185 150 1.8 >100 23 13 143 5174 42.8 58
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