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Descriptionof Lithology

Member
(type section)
Informal submember
Thickness
(m)

(Seyedkandi sec.)

Erathem/Era

System/period
Formation

17. Alternation of cherty dolomite and violet to dark gray sandy micaceous shale and limestone
(BARUT FORMATION)

B [ |-

D4 16. Medium- to thick bedded cream to gray stromatolitic dolomite with spars

shale intercalations and chert bands

15.Light shale with intercalations of thin dolomite (mostly covered)
14. Dark shale with thik-bedded dolomitic intercalations

7777777 13. Thin-bedded micaceous and phosphatic light shale with intercalations of thin dolomite

Upper Dolomite

12. Alternation of dark to light gray dolomites with chert and stromatolites bands
and thin intercalations of shale (covered)

D3

PALEOZOTIZC
C AMDBURI1I AN
SOLTANIEH

11. White, green and violet micaceous sandy shale, dark brown to light phosphatic shale
and fine grained olive green shale with trace fossils

” == 10. Violet and green shale with planar parallel bedding, trace fossils and argilit shale

9. Green, light gray to cream and erodded very thin laminated shale, phosphatic in the base
8. Medium- to thick bedded dark dolomite with scarpy gray to cream massive dolomite
7.Thick-bedded light gray dolomite with chert bands

6. Thin-bedded dark gray dolomite with chert bands and trace fossils (Phosphatic in base)

Sh2]

NEOPROTEROZOIC

5.Thick-bedded gray to cream dolomite with chert bands and intercalations of shale

4, Alternation of green to gray shales with intercalations of dolomite and thin bands of
wavy-bedded stromatolites

Shl

ChopoghluShale

3. Alternation of dark gray to light dolomite with shale intercalations, thick bedded upward

2. Thick-bedded light cream to gray dolomite, scarpy

1. Red and violet, micaceous sandstone and shale, thin dolomite intercalations
(BAYANDOR FORMATION)

EDIACARAN

Lower Dl

Dolomite

-«{ Bayandor'

=»=== Neoproterozoic-Cambrian Boundary

Legend - Cherty dolomite - Shale Sandstone @ Dolomite -Sandy shale %252 Stromatolite @ Horizon of phosphates
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RESISTIVITY (Ohmm)
0.01 0.1 10 100 1000 10.000 100.000
| Shield
Massive Unweathered
sulfides |Graphite rocks
(lgneou
Sapr Weathered Layer
Glacial
Sediments
— Sedimentary
lmestone Rocks
Salt Watar Permafrios
-T Water, Aquifers
Sea'lce
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Electerical Resistance (Qm.m) material
500-5000 granite
1000-1000000 Bazalt
600-4000000 Marbel
1000-25000000 Quartzite
4000-8000 Sandstone
400-5000 Limestone
20-100 Shale
1-100 Clay
10-800 Alluvial
10-100 Fresh water
0.2 Salt water
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Elev. Model resistivity with topography
2350 Iteration 7 Abs. error = 4.1
Sec P1
20.8

23008

22508

2200-

2150

A=Siltstone (Barut Fo)

B=Dolomite (Soltanie Fo)
C=Shale (Soltanie Fo)
D=Dolomite (Soltanie Fo)

2108 l

I I [ [T ([ ) [
47.5 5.1 190 381 764 1530 3065 6139
Resistivity in ohm.m

28501 Horizontal scale is 17.71 pixels per unit spacing
Uertical exaggeration in model section display = 1.88
First electrode is located at 28.8 n.
Last electrode is located at 880.8 n. Unit Electrode Spacing = 18.8 m.

P1 Jé}ﬁék}@j@d@b.vp
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2358

2300

Hodel resistivity with topography
Iteration 7 Abs. error = 4.3

A=Siltstone (Barut Fo)
B=Dolomite (Soltanie Fo)
C=Shale (Soltanie Fo)

A=Siltstone (Barut Fo)
B=Dolomite (Soltanie Fo) r
C=Shale (Soltanie Fo)

2258
2200
2158 F4
2108
I I B . N T O T ) [ T .
47.5 95.1 190 381 7ou 1530 3665 6139
Resistivity in ohm.m
20580 orizontal scale is 17.8% pixels per unit spacing
Uertical exaggeration in model section display - 1.88
First electrode is located at 20.0 n.
Last electrode is located at 860.0 m. Unit Electrode Spacing = 10.8 n.
P2 Jés o055 C,.A}Ludazﬁ .A‘_}S.:,
Hodel resistivity with topography
Eleu. Iteration 7 fbs. error = 6.5
2308155_9
Sec P3
2258
22 00.
21586.
—_—
2108 F4
2pcp] N NN N NN (NN () (O [ O ) O O B . ’
47.5 5.1 190 381 764 1538 3065 6139
Resistivity in ohm.nm F>5

Horizontal scale is 17.94 pixels per unit spacing

Vertical exaggeration in model section display = 1.88

First electrode is located at 28.8 m.

Last electrode is located at 880.8 m. Unit Electrode Spacing = 18.8 m.
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Elev.
2350

2300

22508

22008

2150

21080

2858

Elev.
2306

22586

2206

2156

2106

20586

2000

Hodel resistivity with topography
Iteration 7 Abs. error = 18.2

Sec P4 [

A=Siltstone (Barut Fo)
B=Dolomite (Soltanie Fo)
C=Shale (Soltanie Fo)
D=Dolomite (Soltanie Fo

I . T [ O O . /
-5 1 [ s 764 1530 3065 6139 / -
Resistivity in ohm.m

Horizontal scale is 18.25 pixels per unit spacing

Uertical exaggeration in model section display = 1.08

First electrode is located at 20.0 nm.

Last electrode is located at 780.0 m. Unit Electrode Spacing = 10.0 m.

P4&.§}ﬁ:k}¢.ﬁjuﬁchb.\'p

Hodel resistivity with topography Sec P5

Iteration 6 Abs. error = 11.8

2708.9 %
Ies A=Dolomite (Soltanie Fo) T
o e B-Shal (Solanie Fo)

Resistivity in ohm.m

Horizontal scale is 9.11 pixels per unit spacing

Vertical exaggeration in model section display = 1.88

First electrode is located at 26.6 m.

Last electrode is located at 1466.8 m. Unit Electrode Spacing = 16.8 m.

P5 &)ﬁ@jﬂj@ﬁ)&ﬁéﬂlﬁ.\\‘)ﬁ



\'"e)L;..Z ‘V.A.\Jua.\bdiﬂﬂ j’.‘ili

Ol gl pwdige ool e ezl 25— ode doa/ 00
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Hodel resistivity with topography
Iteration é Abs. error = 18.1
2358,
2308
2250
2200,

2158

Saturaded
2108 Dolomite -

I N N (T (S [ ) (T .
7.5 951 198 381 764 1538 3865 6139

2050 Resistivity in ohm.m

Horizontal scale is 17.63 pixels per unit spacing

Uertical exaggeration in model section display = 1.88

First electrode is located at 28.8 m.

Last electrode is located at 888.8 m. Unit Electrode Spacing = 18.8 m.

A=Dolomite (Soltanie Fo)
B=Shale (Soltanie Fo)
C=Dolomite (Soltanie Fo)
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(Ammar et al 2018

Weak Condition Geological Hazards Condition
Saturated Saturated Saturated crush Shale . Geological Water table Fault
- - and Filled e and
Jointed crush limestone and . . transition and perched :
limest limest hale li Lime voids ; Fault Electrical
imestone imestone shale lime shale zone water Z0ne Resistance
(Qm.m)
50-60 20-50 10-20 0-23 1105% 150-200 5-30 100-150
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(Hasan et al 2021 ) _SC 531 o glie 3 b 5 K 0355 S oLl ¥ g

>3000 | 1000-3000 | 400-1000 100-400 <100 Electrical Resistivity
(Qm.m)
90-100 75-90 50-75 25-50 <25 RQD %
Intact Massive Fair Mostly crush and Completely crush and Rock Mass Description
rock rock weathered weathered
Favorable Favorable Unfavorable Unfavorable Unfavorable Quality Control
RMR
- 100
I
— 80
11
_ 0
I
_— 40
14

1.00E+00 1.00E+01 1.00E+02 1.00E+03 1.00E+04 1.00E+05 1.00E+06

Electrical resistivity(2m)
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Field Mapping Evaluated by Electrical
Geological Data Resistance Electrical Resistance Rock Unite Km Profile
Hazards (Qm.m)
RMR RQD RMR RQD
Bedding Failure | 25-30 40 30 25-30 100-150 Shale Km 300-350
Shale and P1
Block Failure 35 45 40-45 40-55 200-700 Crushed Km 350-590
Dolomite
Bedding Failure 30 40 35-40 30 200 Shale Total P2
Shale and
Bedding Failure | 30-35 40 35-40 30 200 Saturated Km 240-350
Dolomite P3
Small Falling 55 75 40-50 50-75 400-1000 Wet Km 350-660
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Dolomite
No Hazard 60 80 50-60 >75 1500-6500 Dolomite Km 240-480
Bedding Failure | 25-30 40 25-40 25-30 50-200 Shale Km 480-570 "
Small Falling 50 75 40-50 60-80 700-1500 Dolomite Total P5
Small Falling 55 80 60 90 >6000 Siltstone Km 60-110
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