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aJ. Wenner Alpha b). Wenner Beta
Cc1 F1 P2 cz2 c2 C1 P1 P2
L ] a L] a L ] a L ] *E——a L] a - a -
k= 2x a k=6 x a
c]. Wenner Gamma d]. Pole - Pole
Cc1 F1 cCz2 P2 C1 P1
L ] a L] a L ] a L ] *E——a—>"
k=3x a k=2x a
e]. Dipole - Dipole f] Pole - Dipole
cC2 C1 P1 P2 Cc1 P1 P2
sE—a—e na sE—a—>e - na "E—a—>e
k=xn{n+1l)(n+2)a k=2xni{n+1l)a
h) Equatorial Dipole - Dipole
g)- Wenner - Schlumberger -[:2 P2
Cc1 F1 P2 cCz2 ,T. b .T.
sE——Nd—sc—a—3s——na——>* a na a
k= xni{n+1l)a % 4
C1 P1

bh=mna
k=2x bL/{(L-b)
L={(axa + hxh)0.5

k=Geometric Factor
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Resistivity in ohm.m
3 4 5 6 7 8

_ _ -6 _ _

10% 16" 16° 16° 10 10° 001 01 10 10 100 1000 10! 10" 10° 107 10° 10°
. Wet Dry
Granite

Diorite
Andesite
Basalt
Gabbro
Hornfels
Schists
Marble
Quartzite
Slate
Conglomerates —
Sandstone
Shale
Limestone
Dolomite

Marls

Clay

Alluvium

0il Sands
—

Fresh Groundwater
Sea Water |

95% Pyrrhotite 1
Near Massive Galena 1
95% Pyrite
Hematite ore
Magnetite ore
Graphitic slate
Anthracite

Lignite

0.01 Molar KCI 1

0.01 Melar MaCl 1
0.01 Acetic acid 1
Iron I

4 5 6 7

10° 10° 107 10® 10’

T 10

10° 167 16° 6% 106 10
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Electrode Array for Measuring the IP Effect
Current waveform
Vp
C Measure of IP Effect
Voltage waveform IP Effect —
1 T2

Time
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a). Equivalent circuit 1
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IP in m\i[V
0 20 40 60 80 100 120 140 160 180 200

Mineralized rock with 8%

to 20% sulfide content
Mineralized rock with 2%
to 8% sulfide content

|
Yolcanic tuffs I
I
]

Sandstone and siltstone

Greenstone, trap,
dense volcanic rocks

shale | m
Granite and granodiorite |

Limestone and dolomite |jg




Material Chargeability
(ms)
Pyrite 13.4
Chalcocite 13.2
Copper 12.3
Craphite )2
Chalcopyrite 9.4
Bornite 6.3
Calena 3.7
Magnetite 2.2
MMalachite 0.2
Hematite o0
209 sulfides 2,000 = 3,000
8 — 20% sulfides 1,000 — 2,000
2 — A% sulfides 500 — 1,000
volcanic tuffs 300 — 800
Sandstone, siltstone 100 = 500
Dense volcanic rocks 100 =500
Shale 50 —100
Cranite, grandodiorite 10— 50
Limestone, dolomite 10— 20
Ground water o
Alluvium 1—4
Cravels 3—-9
Precambrian volcanics 8- 20
Precambrian gneisses & — 30
Schists 5 —20
Sandstones 3-12
Argillites 3-10
Cruartzites 5—-12
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Metal factor

Material {mhos /cm)
Massive sulfides 10,000
Fracture-filling sulfides 1,000 - 10,000
Massive magnetite 33,000
Porphyry copper A0 -1,500
Dissem, sulfides 100 - 1,000
Shale-sulfides 3 - 300
Clays 1 =300
Sandstone — 1 - 2% sulfides 2—200
Finely dissem. sulfides 10-100
Tuffs 1-100
Graphitic sandstone

and limestone 4 - 60
Gravels 00— 200
Alluvium 0— 200
Precambrian gneisses 10-100
Cranites, monzonites, diorites 0-60
Various volcanics 0-80
Schists 10 =60
Basic rocks (barren) 1-=-10
Granites (barren) 1
Croundwater 0

' Metal Factor
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¥ Electromagnetic coupling
" Nonpolarization
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Dipole-dipole ar ray
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Dipole-dipole array sensitivity sections
a).n=1 c2 c1 P1 P2

b

Sensitivity
Values
(x 0.01)

2048
1024
512
256

d.n=86 c2 c1 P1 P2

-0.50 0.00 0.50 1.00 1.50 2.00

n=6 (d 4n=4 €, N=2 {0, N=1 @:L blic. dadgs- dadgo al,T sl sorgs Comwlur ablio : VV-Y S
[Loke, 2012]
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Model resistiity with topography (5JM ¢ JLh iy
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Iteration 5 RMS error = 12.4
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Horizontal scale is 89.79 pixels per unit spacing
Vertical exaggeration in model section display = (.68
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Model resistiity with topography GM ‘“m ALl
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Vertical exaggeration in model section display = 0.68
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Model resistivity with topography
Iteration & RMS error = 4.6 G JLh Al
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Abstract

This thesis aims to explore the copper deposit Duchilen - Miami model results and
interpretation of the data - the resistivity and induced polarization (IP) harvested during
multiple profiles on the deposit . The deposit is based on objective evidence and geological
interpretations of the results in the region - veins and some scattered nature , so the best
method of geophysical exploration of the deposit , are method for electrical resistivity and
IP. Geophysical studies on ore mine in areas where outcrops were expanded and harvested
in areas where data indicate the possible presence of copper mineralization, but there was
an idea of the depth, was carried out. Followed by removal of the deposits studied
geophysical data, 8 array of structures with dipol - dipol , each with an approximate length
of 280 meters , using ABEM SAS4000 cognitive phases north and south  ground
conditions were almost identical , done. Inverse Modeling of the data - the resistivity and
IP software RES2DINV ver. 3:54:44 perform the two-dimensional sections the results
were interpreted . The Oasis montaj software using all the sections together again
combines a three-dimensional view of offering interpretations that provide accurate and
comprehensive exploration of the deposit was terrific . Two-dimensional and three-
dimensional view of the interpretation of the combined slice it also depends very well with
geological evidence and information obtained from chemical analysis of samples taken
from trenches will show . geophysical model of the data , creating the potential for
metallic minerals, each study phase (Phase northern and Phase South) has been identified
. Also, the interpretation and evaluation of two-dimensional cross sections of three-
dimensional view of the and creating a cohesive and close association between the
mineralization at depths up to 30 m in profiles was diagnosed executive . Fractures in the
region of the profiles detected that these fractures are hopeful that the ore locations can be
metal speciation . In this regard, on one of the profiles spot for drilling operations for
exploratory studies suggest that information obtained from this drilling , results obtained
from the model and interpretation of geophysical harvested , resulting in a high success

rate confirms this impression geophysical track.

Keywords
Copper deposit , resistivity, induced polarization (IP), Duchileh.
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