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objective of this study is to investigate the exploration area of Chahshen
in terms of the potential for copper mineralization using geophysical
methods and to identify promising areas for drilling. During field visits,

Keywords it was observed that the main mineralization on the surface is of the
Resistivity oxide type, specifically malachite and azurite. Therefore, to explore the
Induced Polarization potential expansion of sulphide mineralization at greater depths, induced
Inverse Modeling polarization and resistivity methods were employed. For this purpose, a
Copper rectangular array with a data collection distance of 20 meters and a line
Miami distance of 40 meters was used to determine the general trends in the

region. Subsequently, six profiles were designed and measured using
dipole-dipole and pole-dipole arrangements at 20-meter intervals.
Through modeling of the studied sections, two-dimensional models
depicting chargeability and resistivity were generated. The two-
dimensional models indicated that the eastern regions exhibited more
anomalies. However, due to the relatively weak nature of these
anomalies, the possibility of developing a sulphide zone at shallow
depths was detected. To validate the obtained results, drilling points
were proposed. Profile 1 suggested a drilling point at station -10 with a
Alireza Arab Amiri depth of 45 meters, while profile 2 proposed a drilling point at station -
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EXTENDED ABSTRACT

Introduction

Iran possesses significant mineralization potential,
although only a limited number of cases have been
discovered and exploited thus far. Given the rising
demand and the scarcity of exploratory information
available, it becomes imperative to expand and
enhance exploratory studies. This article focuses on
a specific area located in the eastern part of Semnan
province, covering approximately 30 square
kilometers, known as Chahshen. The objective of
this research is to assess the potential for copper
mineralization in the region through the application
of geophysical methods.

Methodology and Approaches

To conduct exploratory studies in the Chahshen area,
geophysical ~ methods,  specifically  Induced
Polarization and Resistivity —methods, were
employed. The equipment utilized included a TX 111
transmitter model manufactured by GDD company,
a GRx8-32 receiver model, a processing device, and
a 5000-watt power generator provided by Honda
company.

Initially, a rectangular array was utilized to gain a
general overview of the area. The data collection
points were spaced at 20-meter intervals, while the
lines for data collection were set at 40-meter
distances. The electric current line covered a distance
of 600 meters. In the first stage of data collection, a
total of 350 data points were gathered. These data
points were then interpolated and mapped using
Surfer software.

Following the determination of rock chargeability
and resistivity variations in the region, as well as
field observations, four profiles were designed.
These profiles extended north-south and were 500
meters in length. The pole-dipole array was
employed to collect data points along the profiles,
with a data collection interval of 20 meters. In the
second stage of data collection, an additional 150
data points were gathered. These data were used in
Res2DINV software to model chargeability and
resistivity sections in a reverse manner.

Based on the obtained results from profiles 1, 5, and
2, along with the presence of mineral outcrops, two
control profiles measuring 440 and 500 meters in
length were designed. Data collection using a dipole-
dipole array was conducted along these control

profiles, and chargeability and resistivity sections
were generated using the same approach.

Finally, for a comprehensive comparison of the
obtained sections, all the gathered information was
visualized in a 3D block using VVoxler software.

Results

Through interpolation of the data obtained from the
rectangular array, it was observed that the eastern
part of the study area exhibited the highest recorded
chargeability, reaching approximately 18 mV/V. In
terms of resistivity, the maximum value measured
within ~ the rectangular  arrangement  was
approximately 180 Ohm meters.

Moreover, upon processing the data collected from
the profiles, it was determined that profile 1
displayed the highest chargeability, reaching around
23 mV/V, while profile 2 exhibited the lowest
chargeability, measuring approximately 4 mV/V. As
for resistivity, profiles 1, 6, 5, 3, 2, and 4 recorded
the highest values in consecutive order.

Discussion

In disseminated-type mineralization, regions and
zones with high chargeability and high resistivity can
indicate mineralization in those areas. In the study
area, these mentioned zones have also been
examined in the studied sections. Considering the
conditions of the region, if mineralization exists, it is
likely to be of the disseminated type. Therefore,
geophysical methods were employed to identify the
resistant and chargeable zones in the study area. The
analysis of induced polarization and resistivity
measurements in a rectangular arrangement revealed
that the eastern part of the region has a higher
potential for mineralization compared to other
studied areas. Additionally, the results obtained from
inverse modeling of the acquired profiles confirmed
the higher potential in the eastern part, as the eastern
profiles recorded higher chargeability and resistivity
values. Although the measured resistivity values in
this area have been very low, significant variations
are observed in these zones. Considering the
variations in resistivity zones, it appears that the fault
zones predominantly exhibit a northeast-southwest
trend, while the amphibolite zones show an east-west
trend. Additionally, it seems that the sections with
higher resistivity also have higher chargeability
values. Based on geological investigations, it has
been determined that there is a volcanic unit
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(andesite) in the mentioned area. Considering the
low chargeability values, it should be considered that
mineralization may exist within the body of the
andesite rock, resulting in weak chargeability
readings. However, on the other hand, the anomalies
recorded in the chargeability sections, based on the
range of variations in chargeability presented by

Telford et al. (1990) for copper deposits, are weak.
Therefore, the likelihood of the development of a
sulfide zone at depth is low or weak if it exists. So,
two drilling points were suggested for the validation
of the results obtained from the geophysical
operations.
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Fig. 2. Mineralization A: Feldspar, B: Talc and C: Manganosite in Chahshen area. symbols from Whitney and Evans

(2010). (Fsp: Feldspar, Tlc: Talc, Mng: Manganosite)
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Fig. 2. Ore zones A: zone 1 and zone 2 in east, B: zone 3 in west of studied area of Chahshen
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C(zone 2): Chalcocite, Malachite, and Quartz, D(zone 1): Chalcocite and Malachite in Chahshen area. symbols from
Whitney and Evans (2010) (Cal: Calcite, Qz: Quartz, Cct: Chalcocite, Mal: Malachite)

S S 5 53 cmalin Sl (ST QW 2 s W Pl 95 9 3lge
Ol JL&SU:EM 45:}_,164 O s (§3 5,8 350 aibels > Lg)bﬂa:\:ju.él_ﬁ.{| clac Il (l:ul Sy
slag el CESmed g CJ‘.'.‘ yls :lef Ls"\'.‘.‘d}—""’“-.'.‘-.‘, A oali il o 9w glds o u{_\ﬂ\u:..k.; DP9 3 casdlas

DOI: 10.22067/ECONG.2023.81784.1073 ¥ oyl 08 0,55 O Y bl wlid s

VY


https://doi.org/10.22067/econg.2023.81784.1073

e 65&@\5 OLaSTT (gl s 03 9 glan Wl ides glaesls o g)ly (g5ludde

OLes 5 55 by

A KA 5l (e Y sl s bshas ol (535 il
e s a3 & L35 )3 e ®e 0L bt dlols 5 Lilas §
SUrfer ijsle 3 Jases 53 el o pl 55 el i ils 5 glaesls
3SRl Dl ek LB oL0sys ey 5 b 5y
S 4 0 g lua lae

o5 98wl 5 (g pdisl SO s) Dl kS gy 4 ar S e
s s gy — Jad Loy b Lbs B oslis ol Gty
T LR PR DY R A P P T
33585 o ket gla Lt 55 5 kb s 53 slia (P S2)
alTL s b0 YO cla by, B JAS S
(Bls ke e pl 53 () Jgde) s Cdls el = fals
i, ks me Yo b Ly gay bl bl alols

ANle s 3l eslinal U ot s ls r glaesls T I
33 olbwdde s gilwd e LSS0 b »>Res2DINV
Sosme 6 T K (L ReS2DINV ijle 5 Lo
Sleosls 4 a5 L il 5 nl 45T Sy s 3,5 o0
3 osbte i o medsd Lesls (gl 1y Jube &S5 codi il
Sl e 3l e (S5 saiaeST (5L ), 0L s
b e i85l e &S5 3 o Lo plil (6513 o3l
o3 ) paied Jke (gl |y el o By Lol sy Sl sl
il St (slaesls gl I ) shie S o 4 alos
Sy ko 5 Je OT (gl (6515 posls dl o 55 Ll 5 o
Jolm Ol 5 da g g 5lnd e 5T 3 5l alo ol 55 T
NPl 5 ST Sl o o 53555 g0 51T 0)lss 0 S5
L;ho:\;@OTé_‘»liAf.Ukwa\)@hdvuxf@w
Sloms gl 4 Oy BT ol Bl &0 5 b il
Loke, 2001 ; Dahlin, ) b e aslsl Jkis e 51 G sldas b
(1996

2 bdis el o w eblis o e alie sl 0L o
o313 i Les VOXIET Sl 5 Jaws )3 (gulmaw oS5k oSG

REHE

Sbay s e bl Gros i 5 &S S
GRS |y S e slas,lial 5 Lo O ke (sl
oslitnl ko sl slia i, .(Telford etal., 1990) uas s
Sy 608 g 3 L oslaedl o b sl 2
S S o3l ) e Blesl slaeKiw (6ol o3 5 glie
0355 llas 3de &G 0di g S 0 Il 03 s slin axdl .S o
em Sl A il o Y bl Coa gl sdiasol i
Slaesls Ll qudin 5 55 el Iy (2Bl 03 5 e slie
sy alax 1 iibes Jolse i s (g 5lads o g S o 1L
)|.L.E»ng)ﬁ4.iyw~;>,-3u4.i\1r§l;4..>,-J>cL;aL.a>\‘,.a
(Kalagari, 1992) wzua 138 51 o5 9o glia

Clw TX I Jite el 5 i slaelSans candllan oyl 5o
(551 1 o> s GRX8-32 Jus o ,§ «GDD S,
oslital 5 g0 198 S 2 Ctle Slg0 vy Ol LG, Uy
ol w3 53
é}g;jawwcwlwﬁw)”sgm_wguqﬂ
sn 55 bt s 41T (8K s Ol aidata s
3l s s (Kb Sl ol iSTT(Coda 45T Sl
50355 parin OT 28 5 6okl 5 s il
b ool anals 5 oy Calies Blasl 53 (g5l SIS Jlaz|
oo opl 93 O $BL ol g b T alas gy Slads 457y
sbaal,T S 5 .J}J@uasg&ng;éﬁTﬁj Sl S5 Ges
O i (6 S o (65l ST @ il 5 o abign 5 Ldotae
o 5 b dsl al ey cpl ol ST oSS aiate 55 eba
et g 02 T L g S 0 gty 0390 0dd g 4
adble IS Ol ,un g adkete 53 3 g ge o ses Ay, OAS
by b ikt 02 5 (B8 la im0 Jlais Sl
oY oled gla flats s il ot 41T 31 eslind
A e e oled bt sy 3,0 e 0F
Ly ble fbat e cpl 53 Csls p bshst (0 JS8) 23 8
Ll 5l 53 KaKo 5l e Fr alob 5o g oy — Jlad

DOI: 10.22067/ECONG.2023.81784.1073

VY

Y ooyled VO oy 95 NP Y (ool wuu:.a,


https://doi.org/10.22067/econg.2023.81784.1073

et G S8 LS (el s 05 s nglie 5 oW 2ded slaesls Os,l5 g 5led e OLHer 5 50 L)

ool adbaie 53 IP-RS (gl b5 5 Slasein ) Jou>

Table 1. The specifications of IP-Rs profiles in the Chashen area

Location
Name Type of array Symbol (in which rectangle)

Profile 1 Dipole-Dipole DD1 Rec. 2
Profile 2 Dipole-Dipole DD2 Rec. 1
Profile 3 Pole-Dipole PD3 Rec. 1
Profile 4 Dipole-Dipole DD4 Rec. 3
Profile 5 Dipole-Dipole DD5 Rec. 4
Profile 6 Pole-Dipole PD6 Rec. 2,3
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Fig. 5. The position of designed rectangles in the Chahshen area
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Fig. 6. The position of IP-Rs profiles in the Chahshen area
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Fig. 7. The maps of A: chargeability and B: resistivity of eastern rectangles of the Chashen area
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Fig. 8. maps of A: chargeability and B: resistivity of western rectangles of the Chashen area
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Fig. 9. Sections A: chargeability and B: resistivity of eastern profiles of the Chashen area
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Fig. 10. Sections A: chargeability and B: resistivity of western profiles of the Chashen area
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Table 2. RMS error for invers modeling profiles of the Chahshen area

Profile name  RME error of resistivity(%)  RME error of Chargeability(%)

PD1 5.5 0.76
PD2 0.99 0.45
DD3 4.00 0.59
PD4 2.5 0.34
PD5 1.7 0.70
DD6 2.1 0.79
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Fig. 11. Two-dimensional model of resistivity and chargeability of profile 1 of the Chahshen area
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Fig. 12. Two-dimensional model of resistivity and chargeability of profile 5 of the Chahshen area
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Fig. 13. Two-dimensional model of resistivity and chargeability of profile 2 of the Chahshen area
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Table 3. Chargeability of various minerals and rocks (Telford et al., 1990)

Material

Chargeability(ms)

20% sulfides
8-20% sulfides
2-8% sulfides
Volcanic tuffs
Sandstone, siltstone
Dense volcanic rocks
Shale
Granite, grandodiorite
Limestone, dolomite

2000-3000
1000-2000
500-1000
300-800
100-500
100-500
50-100
10-50
10-20

el adkete 53 (gslgiiny Lals Slasis £ Jou>

Table 4. The specifications of proposed boreholes in the Chashen area

BH_ID X Y Dip Azimuth Depth(m)  Profile name Point

BH1 439750 4038735 90 0 45 PDO01 -10

BH2 437005 4039328 90 0 45 PDO02 -10
S1oy8 Xlo ol

Slhes 55 457 ool el (qlign 5 (il ns OS2

i S5, 5 S s S b b gl o
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