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ABSTRACT

Sungun and Darrehzar porphyry copper deposits are in the Sanandaj Sirjan metamorphic zone.
Lithogeochemical models and Cu/Mo and Pb.Zn/Cu. Mo zonality indexes showed that the shape of Sungun
porphyry stock is vertical with direct zonation, and Darrehzar porphyry stock has a low slope with reverse
zonality and radially centripetal. Numerical maps of copper and molybdenum grades are mainly in the
central parts of the lithogeochemical field in Darrehzar and Sungun deposits, and numerical maps of lead and
zinc grades occupy most of the marginal areas of these fields. Based on the iso grade maps, the
(Pb.zZn)/(Cu.Mo) zonality index can separate the central parts of the area from the peripheral regions very
well, and on the other hand, the role of the regional faults and porphyry stock erosion in Darrehzar and
Sungun deposit was shown clearly. In the Sungun copper-molybdenum porphyry deposit, the Cu/Mo
zonality index changed from 60 in the supra-ore haloes to 20 in sub-ore haloes. This index is expected to
reach 3 5 at 1100-1200 meters. This index shows a decreasing trend in the Darrehzar porphyry copper
deposit with a depth from 154 to 29. The maximum depth of ore-bearing mineralization was estimated at
2200 meters in this deposit.
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1- INTRODUCTION

Geochemical exploration is one of the most essential methods in the exploration of metallic and
non-metallic deposits, and the study of supra sub ore halos and zonality index in deposits are the
most valuable methods in exploration. Sungun and Darrehzar porphyry copper deposits are located
in the Sanandaj Sirjan metamorphic zone. This study aims to investigate the exploratory
lithogeochemical models of indicator elements and Cu/Mo Pb*Zn/Cu*Mo zonality indexes in
Sungun and Darrehazar deposits. Also, by drawing the geochemical patterns of different indicator
elements, the final depth of the ore body is determined. Surface and deep sampling was done to
study the lithogeochemical halos in Sungun and Darrehzar Porphyry copper deposits. In the Sungun
deposit, the surface sampling grid was 20 x 100 meters, and 9000 powder samples were taken from
45 exploratory boreholes along the depth. In the Darrehzar porphyry copper deposit, the surface
sampling grid was 133 x 133 meters, deep sampling was done from 68 boreholes along the depth
line, and 18 boreholes were used to determine the zonality indexes.
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Fig 1) The location of exploratory drilling boreholes in 1) Darrezar porphyry copper deposit and b) Sungun
porphyry copper deposit

2- RESULT

Based on the results of surface sampling data in the study area, after removing the background
effect and determining the threshold limit of each element, the isograde map of Cu, Mo, Pb, Zn, Au,
and Ag elements, and Zonality indices were drawn in Surfer software.

The Cu and Mo iso grade maps of the Darrezar ore field (Fig 2a and 2b) show that the part of the
ore, which is located northwest of the east-west fault, had the most upward movement and has been
eroded. The Zn isograde maps (Fig 2c¢) show dual behavior. It shows depletion in the porphyry
stock and enrichment around the Darrehzar stock. The Pb isograde maps (Fig 2d) show fewer
changes due to the concentration of lithogeochemical halos of this element in the areas around the
porphyry stock. The Cu, Mo, Zn, and Pb iso grade maps in the Sungun porphyry stock show that
this stock continues under the sediments on the western part and shows the blind anomaly, and it
probably advanced to the east of the Sungun-Chai River (fig 3 a d).
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Fig 2) Mineral field, single element halos, zonality index, and the location of exploratory boreholes in Darrehzar
Cu-Mo porphyry deposit. a) Mo b) Cu c) Zn d) Pb

Cu/Mo and (Pb*Zn)/(Cu*Mo) zonality index were used to estimate the mineralization depth and
erosion level in porphyry copper deposits. In this research, the Cu/Mo zonality index value changed
from 60 in the supra haloes to 20 in sub haloes in the Sungun Cu Mo porphyry deposit. As a result,
for this index to reach the value of 3 to 5, the depth of mineralization will continue until 1100-1200

meters.

In the Darrehzar porphyry copper deposit, this index changes from 154 at a depth of 2,475
meters to 29 at a depth of 2,225 meters, and mineralization is expected to continue until a depth of
2,200 meters (Fig 4). The sequence of lithogeochemical zonality in the Sungun deposit is as

follows:

Upward: (Sr, Mo) — (Ba) — Bi — (Cu, Ag) - W —Co — Ni—Zn-Pb-Ba-B.
The sequence of lithogeochemical zonality in the Darrehzar deposit is as follows:

Upward: Zn-Pb-Cu-Ni-Mo
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Fig 3) Mineral field, single element halos, and zonality index map on the surface of Sungun Cu-Mo porphyry
deposit. a) Mo b) Cu c) Zn d) Pb
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Fig 4) Figure 8) The zonality index versus depth a) Pb.Zn/Cu.Mo versus depth in Sungun deposit b) Cu/Mo
versus depth in Sungun deposit ¢ and d) Cu/Mo versus depth in Darrehzar deposit ) Pb.Zn/Cu.Mo versus depth

in Darrehzar deposit
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3- CONCLUSION

The Cu/Mo and (Pb*Zn)/(Cu*Mo) zonality index have a decreased behavior versus the depth. In
Darrezar porphyry stock, using the Pb.Zn/Cu. Mo zonality index, the amount of erosion of the
porphyry stock on the western sides of the north-south fault was determined to be about 70 meters.
The east-west section of the porphyry stock of Cu Mo Darrehzar and the north-south section of the
porphyry stock of Sungun show that the porphyry stock of Darrehzar is a low slope type, while the
porphyry stock of Sungun is a vertical type (fig 5).
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Fig 5 a and b) Two east-west cross-sections of copper iso grad map in Darrehzar stock, which clearly shows
the low slope of the stock ¢ and d) North-south Cu Mo cross-section versus depth in vertical Sungun stock. (The
location of the profile is shown in Fig 1)
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