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1-Introduction

The Bazman 3 exploration area in southeastern Iran is considered one of the areas prone to gold
mineralization within the framework of epithermal deposits. The lack of accurate information on subsurface
structures and alteration distribution has created a serious obstacle to the targeted exploration of mineral
resources. In recent years, the use of geophysical methods such as magnetometry, resistivity, and IP have
been proposed as effective tools in identifying mineralization zones.

In the last few decades, extensive studies have been conducted on the use of geophysical,
magnetometric, electrical resistivity, and IP methods in the search for epithermal gold deposits. For
example, airborne magnetic data collected in northeastern Queensland, Australia (Irvine and Smit, 1990),
the Waihi epithermal gold mine (Modriniak and Marsden, 1938), the epithermal gold-silver of the
Coromandel volcanic region in the North Island (Locke et al., 2007), Data study at the Hishikari epithermal
gold-silver deposit in southwestern Japan (Okada, 2000), the Wadi Al-Rajita copper deposit in the Sinai
Desert of Egypt (Salem et al., 2013), inversion modeling of magnetic data and RS/IP with the aim of
exploring the northern Dali porphyry copper-gold deposit (Mushtaghian et al., 2022), geophysical survey
using the RS/IP method in the Bazaman 3 gold zone in southeastern Iran.

2-Materials and methods

During the data collection period, by setting up a fixed station, daily changes were recorded every 2 minutes
to make daily corrections and check for the possible presence of magnetic storms. To cover this area, a 40
x 80 grid (profile spacing 80 meters and sampling point spacing 40 meters) was selected as identification.
Considering the mineralization of the area and the results of geological studies, the north-south profile
direction was chosen to be approximately perpendicular to the mineralization direction, and all points were
sampled on profiles with this direction. In total, samples were taken on 51 profiles. All stations have been
collected with G.P.S devices. The collected IP/RS field data are modified and modeled using processing
software, and geophysical sections are prepared, which include two two-dimensional sections of resistivity
and induced polarization. During modeling, the elevation of the survey line points was used for topographic
corrections to calculate and apply the effect of topography on the location and value of the measured
parameters. Electrical resistivity and induced polarization sections show lateral and depth variations of
these physical parameters, and using these variations alone does not lead to identification of the lithology
type. Therefore, to reduce uncertainty in identifying the lithology type when interpreting geoelectrical
sections, it is necessary to use geological data of the region as well as information from existing drilling
boreholes.
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3-Results and discussion

In the Bazman 3 area located in Sistan-va-Baluchistan province, magnetometric studies were conducted,
considering the geological conditions and the results of initial reconnaissance studies, which showed
evidence of the possibility of polymetallic mineralization. To cover the exploration area and based on the
objectives of the desired geophysical studies, 51 profiles with a north-south orientation and a data collection
grid of 40 x 80 meters were selected as identification. After the magnetometry was taken, necessary
corrections were made, and various maps were prepared, the results of the data interpretation were
explained in detail. The following general conclusion is presented for the Bazman 3 area, taking into
account the objectives of the studies. The field intensity changes of the entire range vary between 45100
and 49200 nanotesla. By preparing a residual anomaly map and removing the regional anomaly, five
anomaly zones with the following characteristics have been detected in this range:

1- The ZI anomaly zone is located in the northeast of the traced area. The maximum field intensity in
this anomaly zone is about 49,000 nanotesla. The anomaly is located in the Md unit (andesite-dacite lava
and tuff) and the Ngvs unit (marl, volcaniclastic sandstone, silt and conglomerate). Also, in parts of this
anomaly zone, argillic alteration and iron oxide, as well as gold and copper geochemical anomalies, have
been detected.

2- Anomaly zone ZII has been detected in the northwestern part of the area. The maximum field intensity
in this anomaly zone is about 47800 nanotesla. Also, argillic alteration and iron oxide have been detected
in parts of this anomaly zone.

3- Anomaly zone ZIII has been detected in the eastern part of the area with an approximate north-south
extension. The maximum field intensity in this anomaly zone is about 48,000 nanotesla. This anomaly zone
is located in the Md (andesite-dacite lava and tuff), Ma (heavily altered sediments), Ngvs (marl,
volcaniclastic sandstone, silt, and conglomerate) and alluvial units. Also, in parts of this anomaly zone,
argillic alteration, iron oxide, silica, and copper geochemical anomaly have been detected.

4- Anomaly zone ZIV is located in the west of the detected area. The maximum field intensity in this
anomaly zone is about 47300 nanotesla in this zone, the anomaly is located in the Md (andesite-dacite lava
and tuff), Ma (heavily altered deposits) and alluvial units. Also, in parts of this anomaly zone, alteration of
iron oxide and silica has been detected.

5- Anomaly zone ZV is located south of the detected area. The maximum field intensity in this anomaly
zone is about 47400 nanotesla. In this zone, the anomaly is located in the Md (andesite-dacite lava and tuff),
Ma (heavily altered deposits) and alluvial units. Also, in parts of this anomaly zone, argillic alteration, iron
oxide, silica and also gold geochemical anomaly have been detected.

According to the maps, the origin of the ZII anomaly zone is observed up to a maximum depth of about
100 meters, the origin of the ZIII and ZIV anomaly zones is observed up to a maximum depth of about 250
meters, and the origin of the ZI and ZV anomaly zones is observed up to a maximum depth of about 300
meters.

4-Conclusions

Within the time range of 3, 5 designed profiles have been sampled. The samples have been taken with a
polar-dipole array with electrode distances of 20, 40 and 60 meters to a depth of 200 meters. Since the best
way to explore epithermal gold deposits is to use tectonic models and alteration models, and given that
these deposits are mostly formed as veins in fault zones, Therefore, in the modeled resistivity sections, it is
important to determine the faults and anomalies in or around these areas. By comparing the results of the
inverted vertical sections of magnetic data with the inverted vertical sections of resistivity and induced
polarization data modeling along the 7 IP/RS profiles, the boundary of severe changes in magnetic
susceptibility was accompanied by low resistivity and high chargeability, which makes mineralization
possible in these areas. Comparison of the results of inverse modeling of magnetic data with geochemical
analyses of exploratory boreholes drilled in the region showed that during magnetic susceptibility changes,
The gold grade increases sharply. In general, according to the raw data collected in the Bazman 3 area, the
chargeability value is high and has reached a maximum of about 80 mV/V. Therefore, the percentage of
sulfide mineralization in the Bazman 3 area will be very high. In the modeled resistivity sections, faults
have been well recognized, and since the mineralization in these areas is vein-like and is located in the fault
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zone, in the drillings, most of the anomalies located in the fault zone have been noted. Some of the
anomalies are located on areas of high specific resistance that appear as dykes in sections and may be related
to silica veins where gold mineralization is likely.
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Fig 4. Location map and interpretation of the position of profiles, measurement points and the results of the interpretations,
including the ranges of anomalies, hembries, faults and the location of the proposed exploratory excavations
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Fig 5. (a) The map of changes in the field intensity of the entire bazman 3 area, and (b) The map of the magnetic field

intensity of the entire bazman3area after applying daily corrections and removing IGRF.
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Table 2. Characteristics of profiles collected in Bazman 3 area

. Coordinates (UTM)
Profile name Azimuth (degrees) Length (m)
First The end
BZ 01 88 2520 415285- 3694371 415626- 3694791
BZ 05 134 1180 414048- 3693090 414248-3693312
BZ 06 138 1180 413894- 3693232 414109- 3693439
BZ 07 142 1180 413798- 3693525 414023- 3693713
BZ 08 149 1180 413488- 3693675 413699- 3693893

Y olem 0dgazms ;o oads culils py blas olawy -Y Jgu

Table 3. Number of points collected in Bazman3 area

profile number array Harvest

BZ01 bipolar - Polar

BZ05 bipolar - bipolar
BZ06 bipolar - bipolar
BZ07 bipolar - bipolar
BZ08 bipolar - bipolar

Total

Electrode spacing

of data retrieved The number

20 135
10-20 268
10-20 280
10-20 281
10 - 20 281
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Table 4. Evaluation of reserve zone number 1 in the definite category by Kriging method.

500 (ppb) 1000(ppb)
1644/031 2267/384
2,696,595 1,887,696
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Fig 10. Models resulting from two-dimensional inversion of specific resistance data (top) and inducedpolarization
(bottom) with topographical correction applied on BZ3p2 profile
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Fig 11. Models resulting from two-dimensional inversion of specific resistance data (top) and induced polarization
(bottom) with topographical correction applied on BZ3p3 profile.
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Fig 12. Models resulting from two-dimensional inversion of specific resistance data (top) and induced polarization
(bottom) with topographical correction applied on BZ3p4 and BZ06 profiles,
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Fig 13. Models resulting from two dimensional inversion of specific resistance data (top) and induced polarization

(bottom) with topographical correction applied BZ3p8 profiles.
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Table 2. Characteristics of profiles collected in Bazman 3 area

. Coordinates (UTM)
Profile name Azimuth (degrees) Length (m)
First The end
BZ 01 88 2520 415285- 3694371 415626- 3694791
BZ 05 134 1180 414048- 3693090 414248-3693312
BZ 06 138 1180 413894- 3693232 414109- 3693439
BZ 07 142 1180 413798- 3693525 414023- 3693713
BZ 08 149 1180 413488- 3693675 413699- 3693893

Y olem 0dgazms ;o oads culils py blas olawy -Y Jgu

Table 3. Number of points collected in Bazman3 area

profile number array Harvest

BZ01 bipolar - Polar

BZ05 bipolar - bipolar
BZ06 bipolar - bipolar
BZ07 bipolar - bipolar
BZ08 bipolar - bipolar

Total

Electrode spacing

of data retrieved The number

20 135
10-20 268
10-20 280
10-20 281
10 - 20 281
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Fig 10. Models resulting from two-dimensional inversion of specific resistance data (top) and inducedpolarization
(bottom) with topographical correction applied on BZ3p2 profile
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Fig 11. Models resulting from two-dimensional inversion of specific resistance data (top) and induced polarization
(bottom) with topographical correction applied on BZ3p3 profile.
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Fig 12. Models resulting from two-dimensional inversion of specific resistance data (top) and induced polarization
(bottom) with topographical correction applied on BZ3p4 and BZ06 profiles,
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Fig 13. Models resulting from two dimensional inversion of specific resistance data (top) and induced polarization

(bottom) with topographical correction applied BZ3p8 profiles.
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