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THRUST — RELATED FOLDS
Fault — bend folds
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- U Azimuth Values Derived from
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e Azimuth Values Derived from
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MPL™: Alternation of red,grey and cream,semi-consolidated marl and sandstone with some gypsum.

M*": Alternation of red to grey sandstone and marl,in part with gypsum layers and veins.

Upper Red F.

M' : Light grey to cream fossiliferous limestone (Qom Formation).

E™ : Alternation of purplish to greenish grey basalt,trachybasalt and purple trachy andesite.

E* : Alternation of purple trachyandesite,green tuff and agglomerate

Geological Symbols

Faults
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Thrust (triz

Normal (quadrangle showing hanging wall)

Strike-Slip
Right later.

Left lateral movement (in cross section)
Undifferentiated
Approximate/Concealed

Normal fault inferred from geomagnetic map

al movement (in cross section)
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Q*: Young alluvial — proluvial sediments (pebble, gravel, sand).
Mu: Marl, limestone, sandstone, shale, gypsum and volcanic rocks in some localities = Upper Red Formation
m OM,: Marl, li e, d: shale, gyp: and vol ic rocks | lities = Qom Formation

O;: Red gypsiferous marl, sandy marl, claystone, shale, siltstone-sandstone, conglomerate and diapiric or lenses masses of gypsum and salt — Lower
B £O™: Reddish marl and sandstone
5771 E0Y: Trachyandesitic to basaltic lavas, agglomerate and breccia
EO: Volcanic conglomerate, conglomerate and sandstone
m E;": Greyish-reddish intermediate-basic lava, hyaloclastites, with some volcano-sedimentary and acidic rocks
'0.'.:-{._ E;*: Shoshonitic volcanics (absarokite and shoshonite)
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? Induced fractures
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! Schlumberger

? Formation Micro Scanner
* Formation Micro Imager

* Electrical Micro Imaging
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! Ultrasonic Borehole Imager/ Oil-Base Microimager
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Tool specification

Maximum 350°F .
Temperature 177°C
Maximum Pressure 20,000 psi 137 900 kPa
Measurement Range 0.2 - 5000 ohm m
Resistivity Imager 30 in.
762 mm
Dipmeter 0.9in 23 mm
Processing
Resolution 0.2in. 5.08 mm
Maximum Hole Size 21.00 in 533 mm
Minimum Hole Size 6.25in. 159 mm
Number of 150
Buttons
Number of Pads 6 (fully independent)
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Dip Dip Direc. Dip Dip Direc. Dip Dip Direc. Dip Dip Direc. Dip Dip Direc. Dip Dip Direc. Dip Dip Direc. Dip Dip Direc. Dip Dip Direc. Dip Dip Direc.
25 350 89 195 85 110 60 20 45 290 70 270 65 268 85 220 75 26 85 265
10 125 65 200 85 190 85 120 85 340 60 15 60 50 75 130 75 26 85 265
15 45 85 160 88 110 85 110 85 20 70 5 55 280 70 22 75 26 85 280
70 50 85 100 30 200 80 80 80 310 85 89 60 30 45 210 75 26 80 95
75 50 85 200 75 100 65 20 85 330 89 40 85 70 85 195 85 130 80 105
70 270 80 260 55 160 80 295 80 350 60 350 85 305 82 60 86 135 82 85
89 290 85 210 35 150 85 300 80 40 75 70 85 288 87 235 85 20 80 100
80 240 70 30 85 100 55 40 50 10 75 110 80 250 48 180 86 20 85 95
85 190 80 50 85 270 80 300 85 210 80 100 75 30 52 185 89 88 85 294
86 60 80 90 60 200 85 300 85 110 65 20 70 250 75 75 88 120 85 275
86 240 75 100 85 270 80 300 80 75 80 80 75 100 68 90 88 88 80 282
80 60 85 350 85 110 80 300 70 230 70 100 70 220 25 65 88 88 84 282
65 350 80 270 80 210 55 45 68 170 80 80 70 40 85 265 85 124 84 288
70 55 85 260 80 290 85 290 70 150 75 290 85 45 65 350 63 30 79 280
80 10 80 310 85 140 85 300 88 260 80 90 65 70 85 15 72 62 70 10
85 60 75 135 60 215 80 60 70 230 75 89 70 75 88 40 82 85 70 10
88 240 85 180 80 110 60 40 70 235 60 350 70 75 80 325 82 85 60 10
70 350 85 180 85 290 85 300 45 358 85 280 60 40 85 290 82 85 64 5
85 180 85 210 65 290 85 50 50 350 85 280 70 50 70 165 85 145 65 150
85 32 65 50 70 290 85 305 85 150 60 340 70 5 66 280 80 95 75 295
70 85 115 55 220 85 30 40 330 85 110 55 20 85 220 70 95 75 115
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85 45 85 100 60 20 80 300 75 5 88 110 70 240 85 80 70 114 74 105
85 35 85 80 85 210 60 50 80 150 60 10 75 100 85 140 88 88 73 15
89 184 85 170 80 200 60 55 85 140 75 350 80 85 85 75 80 88 65 20
64 165 85 160 60 200 60 55 80 140 75 355 80 5 85 75 80 93 65 347
70 325 89 170 65 160 55 55 85 150 60 305 75 50 85 75 87 28 60 282
85 230 80 170 70 290 88 295 40 210 75 5 75 70 85 23 123 20 74 183
70 350 80 120 60 260 85 310 45 230 65 10 80 70 52 25 70 35 85 288
60 30 70 90 80 290 65 60 80 160 80 300 80 10 52 25 67 287 88 290
88 50 75 195 70 275 85 300 80 250 80 280 85 240 82 262 66 28 55 20
85 195 85 110 60 290 85 300 70 240 80 290 85 265 85 264 66 75 70 18
80 350 85 90 65 290 85 300 65 150 85 50 70 270 85 94 64 10 85 270
80 45 70 110 50 260 40 55 80 250 75 260 65 25 75 262 75 85 88 268
85 10 85 130 45 270 60 50 85 330 80 50 85 10 50 200 70 345 86 273
75 50 75 110 70 290 85 290 89 330 65 10 80 280 88 82 65 83 87 290
70 55 75 85 70 300 85 300 85 170 85 5 80 260 55 115 68 82 87 288
85 55 35 60 75 290 85 300 88 310 80 230 80 250 45 56 70 82 76 115
70 40 80 55 75 300 75 280 85 245 60 220 82 250 55 125 70 82 85 50
85 50 80 50 75 285 80 300 85 325 85 280 85 30 85 75 70 82 65 3
70 130 75 30 70 260 70 10 80 320 55 220 85 355 85 75 70 243 64 160
85 90 85 260 85 280 80 280 85 240 70 240 85 240 85 75 84 150
70 225 25 50 75 280 65 250 80 235 75 265 88 250 85 75 75 10
88 150 80 100 80 285 70 310 78 225 80 200 60 320 85 55 79 5
86 150 85 70 65 290 65 20 45 330 75 30 75 270 85 55 68 3
80 65 85 65 65 280 85 300 65 320 75 80 85 10 86 25 85 55
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170 88 40 85 135 85 5 38 75 85 103 55 210 75 205 65 55 85 230 75 80 85 15 70 15 88 145 75
280 85 45 70 75 85 200 50 75 85 280 80 10 75 204 88 10 78 225 75 89 65 15 65 220 70 50 75
3 70 25 75 120 85 200 75 75 85 295 70 7 70 205 86 265 70 58 75 305 75 350 65 265 80 135 65
25 75 110 80 210 85 45 75 82 85 108 98 335 70 198 88 265 70 40 80 265 50 5 65 100 85 130 67
120 70 60 75 300 88 75 64 255 75 280 70 5 60 197 88 140 80 45 80 8 60 28 60 24 65 160 63
15 80 75 80 310 85 5 70 70 75 105 75 5 65 194 84 197 70 48 83 85 75 5 45 28 70 140 63
125 85 260 75 315 80 47 72 70 75 288 70 335 63 200 88 352 70 46 77 85 75 3 64 28 70 140 67
90 85 90 86 175 65 224 88 245 80 275 65 315 65 210 70 345 62 45 75 85 75 3 75 28 70 140 75
80 80 290 85 305 85 45 75 80 76 285 85 360 65 208 88 345 62 50 75 85 75 5 65 28 70 135 70
90 85 30 85 50 75 210 85 235 80 295 85 20 60 207 85 345 62 60 88 85 75 305 75 111 62 135 70
75 85 280 85 310 80 230 75 305 85 285 85 12 65 250 85 75 68 85 15 84 210 85 120 80 145 67
160 80 140 70 20 85 45 75 320 67 295 88 12 64 205 88 5 70 78 88 35 85 17 70 133 58 145 70
75 80 215 75 310 85 210 65 72 65 95 86 5 64 95 88 7 63 55 80 20 75 24 83 70 68 150 65
55 80 250 70 315 85 66 88 227 76 262 85 25 75 295 75 7 63 80 85 45 70 24 83 8 88 240 73
55 85 210 70 220 85 197 62 285 70 286 85 185 85 268 78 347 50 60 80 185 80 20 65 75 85 224 85
260 80 80 75 130 80 192 64 315 75 190 88 190 85 100 88 10 42 105 88 28 70 4 88 110 85 245 80
240 75 110 65 322 85 212 45 275 74 10 70 297 70 100 85 317 50 95 84 10 65 20 80 65 88 220 85
230 85 235 70 315 85 208 75 275 74 50 50 220 70 95 85 20 85 70 80 26 70 60 65 90 80 220 88
265 85 110 80 320 80 24 75 275 74 15 88 10 65 26 70 55 80 235 80 18 65 285 80 85 88 233 85
105 65 120 85 305 80 60 80 95 60 5 68 5 70 15 75 50 67 165 70 35 72 305 18 65 85 215 80
210 80 100 85 255 80 75 88 280 85 10 70 345 50 22 75 50 67 165 75 34 60 225 70 295 85 215 85
210 80 245 85 315 80 54 86 317 85 117 70 193 65 26 76 15 60 174 75 12 58 345 80 298 85 225 70
85 80 130 85 205 85 25 88 325 80 17 60 170 75 13 70 167 70 163 83 170 85 35 80 345 85 240 70
225 75 125 80 310 75 224 65 95 60 15 66 195 76 19 75 165 70 165 80 12 60 340 85 265 80 50 62
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S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 S21 S22 S23 S24
Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip | Dip Direc. | Dip
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Abstract

In the past decade, several geophysical, geological and reservoir studies have been done
on the Qom formation in the Yortesha field for injection and gas storage purposes. Qom
formation in this field has a poor reservoir characteristic (low porosity and
permeability); therefore the role of fractures for increasing permeability and improving
reservoir quality is very important. In the current study, fractures’ concentration and
strike patterns of the Qom and Upper Red formations as the carbonate reservoir and cap
rock, respectively, have been investigated and compared in the Yortesha anticline and
its adjacent anticlines (Davazdah Emam and Morreh) using surface and subsurface
investigations. In order to achieve this goal, desert data gathering methods, remote
sensing, and image log analysis have been used. Subsurface studies and interpretation of
FMS and EMI image logs determined that fractures have also a strike of NE-SW in
addition to strike of NW-SE. Based on the FMS image log interpretation of well No. 2,
two subsurface fracture sets have been identified with the strikes of N65W and N15W
as well as using the EMI log of well No. 4 shows the two dominant strike of N10E and
S40E. Investigation of the Qom formation’s fractures (as for the image logs) shows that,
the regions which have purer shale than other parts of formation are more fractured. The
total 1852 specified fractures in the out crops of the Morreh and Davazdah Emam
surface anticlines can lead to rose diagrams that show four fracture sets with the strikes
of N10OE, S45E, S80E, and N45E. Due to the well breakouts in the FMS images logs of
the well number 3, the minimum stress on borehole has the strike of NW-SE; while the

maximum stress has the strike of NE-SW, perpendicular to the breakouts.

Keywords: Yortesha field, Qom formation, Natural gas storage, Fracture concentration,

Image log
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