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Sample Z-1 Z-2 73 Z-4 Z-5 Z-6 Z-7 Z-8 Z-9 Z-10 Z-11
Typerock Dacite  Dacite Rhyolite Rhyolite Rhyolite Trachandesite Trachandesite Dacite  Dacite Rhyolite Dacite
Sio, 64.08 71.93 71.71 74.93 66.85 52.09 58.56 76.60 68.65  69.85  75.13
AlLO, 13.07 13.00 12.83 12.63 13.89 16.40 16.71 11.48 13.21 12.51  12.28
Na,0 3.94 3.69 4.17 5.58 6.49 3.49 3.56 3.40 6.59 3.47 5.84
MgO 1.44 1.02 1.11 0.70 1.69 3.95 3.67 0.56 1.20 1.58 0.76
P,0, 0.22 0.21 0.25 0.07 0.22 0.14 0.14 0.12 0.21 0.24 0.07
TiO, 0.58 0.56 0.57 0.35 0.63 0.76 0.77 0.44 0.80 0.55 0.35
CaO 6.56 4.37 2.69 0.96 2.28 5.51 5.62 2.97 1.95 5.73 1.02
KO 1.62 0.88 1.96 1.38 0.52 4.43 3.23 1.50 0.56 0.30 0.86
Fe,O, 5.95 4.45 4.58 3.52 7.33 11.24 11.45 3.34 6.75 5.11 3.59
MnO 0.18 0.12 0.16 0.11 0.13 0.16 0.16 0.12 0.19 0.18 0.14
LOI 0.03 0.00 0.00 0.00 0.00 0.03 0.02 0.00 0.02 0.02 0.00
Sum 97.64 100.2  100.02 100.23 100.02 98.20 103.89 100.53  100.12  99.53  100.03
Be 2.35 2.49 3.17 1.42 1.73 2.64 2.57 1.59 2.59 2.45 1.62
Sc 36.83 37.20 32.21 17.05 24.30 48.74 48.81 15.86 37.23  36.41 17.51
\Y% 118.5 106.4 26.21 29.12 97.09 385.85 381.96 78.27 53.76 112.66  29.88
Cr 18.30 18.00 5.70 9.23 9.98 22.45 22.59 7.49 9.95 6.99 7.32
Co 10.72 8.36 3.54 0.69 8.29 27.23 27.51 3.28 7.78 7.31 1.15
Ni 38.23 30.00 7.86 17.86 14.40 10.43 19.20 6.15 12.67 5.62 13.73
Cu 30.17 45.61 6.53 12.48 8.72 19.76 18.93 9.65 12.07  29.44 1230
Zn 83.95 58.85 67.09 116.49 58.78 49.68 49.87 4485 101.59 6135 86.16
Ga 34.43 31.64 32.16 38.85 27.64 257.32 265.54 37.07 19.85  23.69 31.80
Rb 29.92 6.86 24.67 11.13 5.48 31.45 29.12 22.02 4.05 4.14 6.21
Sr 226 425 249 97.94 142.04 152.23 153.39 133.83 29.37  217.89  82.23
Y 24.06 22.44 27.59 29.15 24.06 13.56 13.68 23.14 31.85  20.29  30.42
Zr 54.83 47.09 82.43 88.45 60.66 27.34 27.21 69.89 7295  50.74  83.91
Nb 0.92 0.77 2.03 2.13 1.55 0.50 0.51 1.28 1.24 0.76 2.18
Mo 0.78 0.85 0.45 0.72 0.77 0.39 0.38 0.76 0.68 0.56 0.74
Sn 7.55 6.41 8.81 2.94 491 6.12 6.27 6.37 6.91 7.98 5.44
Cs 0.52 0.16 0.21 0.03 0.05 0.45 0.54 0.30 0.07 0.10 0.00
Ba 304.7 200.9 211.78 224.82 124.07 41.34 40.32 229.32 83.05 122.26 161.85
La 5.67 6.02 5.34 4.60 5.74 4.53 4.46 5.56 4.63 5.43 4.91
Ce 12.78 12.31 14.23 13.00 14.91 9.68 9.91 12.94 12.26 11.65 13.63
Pr 2.07 1.89 1.95 2.03 2.21 1.30 1.37 1.97 1.92 1.70 2.07
Nd 9.49 9.98 8.94 10.68 10.72 6.45 6.72 9.67 10.61 8.92 10.50
Sm 2.93 2.89 3.11 3.22 3.07 1.76 1.84 2.84 3.40 2.55 3.54
Eu 1.03 1.06 1.42 1.00 0.99 0.94 0.98 0.76 1.28 1.02 1.06
Gd 3.58 3.14 4.46 4.06 3.50 2.11 2.13 3.41 4.63 3.24 4.36
Tb 0.67 0.60 0.84 0.73 0.55 0.38 0.35 0.48 0.76 0.55 0.71
Dy 4.36 3.95 4.68 5.19 4.09 2.45 2.58 3.90 5.15 3.76 5.23
Ho 0.90 0.88 1.04 1.14 0.88 0.51 0.53 0.83 1.23 0.83 1.12
Er 2.62 2.58 3.21 3.41 2.77 1.63 1.50 2.50 3.45 2.26 3.54
Tm 0.36 0.34 0.47 0.50 0.41 0.21 0.22 0.39 0.55 0.34 0.50
Yb 3.11 2.58 3.14 3.45 2.99 1.61 1.65 3.11 3.33 2.58 3.91
Lu 0.47 0.38 0.45 0.44 0.45 0.19 0.20 0.41 0.48 0.36 0.56
Hf 1.50 1.55 2.34 2.63 1.91 0.86 0.90 2.31 2.32 1.45 2.56
Ta 0.06 0.04 0.10 0.14 0.08 0.02 0.02 0.05 0.07 0.05 0.13
Au 27.62 29.71 30.20 29.71 31.24 27.15 27.28 28.59 3212 2485  31.26
Pb 5.27 3.92 6.90 1.85 1.71 1.52 1.56 3.21 3.84 4.43 1.44
Th 0.93 1.04 2.07 0.79 1.28 0.71 0.76 1.26 0.56 1.01 0.84
U 0.36 0.46 0.60 0.48 0.50 0.23 0.24 0.51 0.32 0.28 0.57
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Sample Z-12 Z-13 Z-14 Z-15 Z-16 Z-17 Z-18 Z-19 720 Z-21 K-1
. . . . . . . . . . diorite
Type rock  Dacite Dacite  Rhyolite Trachandesite Dacite Dacite Rhyolite Dacite Dacite  Dacite Gabbr
SiO, 67.38 66.75 68.96 69.86 61.76 70.76 73.96 72.44 73.14 7445  54.58
ALO, 13.26 13.23 12.27 13.68 15.22 13.56 12.79 12.07 12.73 12.14  14.95
Na,0 3.86 4.30 3.55 7.23 6.87 2.90 2.98 2.99 3.78 3.25 2.71
MgO 1.55 1.45 1.76 1.13 2.42 1.04 0.61 1.02 0.95 0.60 5.88
P,O, 0.20 0.23 0.26 0.19 0.25 0.13 0.33 0.21 0.10 0.14 0.11
TiO, 0.61 0.62 0.55 0.77 0.68 0.55 0.40 0.71 0.48 0.47 0.64
CaO 4.23 4.72 5.53 1.46 3.29 5.35 4.43 1.99 2.08 3.71 8.26
K0 1.50 1.60 0.46 0.09 0.14 0.66 1.19 0.66 2.36 1.67 0.79
FeO, 6.36 6.02 5.48 5.39 8.51 4.95 3.78 5.13 3.80 3.53 11.37
MnO 0.13 0.13 0.18 0.16 0.17 0.11 0.08 0.11 0.07 0.11 0.20
LOI 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.02 0.03 0.00 0.03
Sum 99.09 99.05 99.00 99.81 99.31 100.00 100.54 99.83 99.47  100.07 99.51
Be 2.33 2.97 2.41 2.70 2.54 1.56 1.54 2.92 3.47 1.30 1.10
Sc 37.11 43.85 35.12 36.43 39.89 27.09 27.21 32.20 28.28 11.87  42.55
v 128.59 157.4 102.26 45.37 144.95 168.73 168.56 30.18 10.47 61.66  359.60
Cr 17.54 10.11 7.81 7.88 10.47 7.87 7.67 12.05 6.25 6.93 56.52
Co 11.68 10.63 8.61 6.43 14.24 11.12 11.21 5.54 2.09 2.92 31.02
Ni 11.07 10.08 7.76 6.97 9.88 7.69 7.50 13.09 7.18 7.62 30.67
Cu 24.61 39.79 20.81 8.65 61.31 31.59 32.09 8.40 6.22 8.83 152.33
Zn 72.31 91.33 66.15 83.31 104.38 52.91 52.56 80.40 48.75 39.48  84.84
Ga 30.18 35.66 22.42 14.62 19.09 29.37 29.54 21.12 42.45 28.30  30.22
Rb 29.19 26.07 5.47 1.36 2.16 6.02 6.10 6.06 35.30 16.61 11.60
Sr 226.35 204.3  213.10 69.03 85.65 217.20 217.54 58.86  206.86 109.17 204.29
Y 20.18 25.05 22.90 28.32 24.38 23.48 23.54 34.50 29.88 15.07  13.95
Zr 45.40 51.21 46.64 71.10 53.85 52.74 84.04 78.85 29.18 43.16  34.66
Nb 0.95 1.05 0.93 1.21 1.08 0.90 0.89 1.60 2.40 0.82 0.57
Mo 0.57 0.56 0.45 0.40 0.82 0.52 0.51 0.60 0.35 0.62 0.61
Sn 5.83 7.71 8.89 6.90 9.42 2.50 2.47 47. 8.93 2.87 2.70
Cs 0.47 0.22 0.06 0.04 0.19 0.22 0.21 0.05 0.14 0.36 0.11
Ba 235.61 294.5 136.22 28.35 36.68 143.12 143.56 130.30  307.28 150.13 126.08
La 5.12 6.05 5.76 4.37 5.47 4.51 4.45 4.90 7.70 4.32 4.00
Ce 11.86 13.55 11.71 11.34 14.11 10.18 10.10 12.66 1.65 10.08 9.19
Pr 1.85 2.17 1.94 1.82 2.26 1.74 1.78 2.16 1.92 1.52 1.18
Nd 9.11 10.25 9.39 9.70 10.43 8.86 8.65 11.71 8.85 6.90 6.55
Sm 2.71 3.14 2.97 3.40 3.46 2.73 2.64 3.87 3.21 2.11 1.94
Eu 0.98 1.09 0.89 1.19 1.13 0.84 0.81 1.12 1.41 0.78 0.68
Gd 3.29 3.69 3.48 4.28 3.32 3.24 3.27 4.87 4.51 2.33 2.05
Tb 0.54 0.65 0.56 0.72 0.52 0.59 0.58 0.91 0.83 0.44 0.37
Dy 3.74 4.37 3.95 5.37 4.28 4.38 4.29 6.33 5.57 2.74 2.55
Ho 0.72 0.96 0.86 1.17 0.9 0.93 0.91 1.33 1.04 0.71 0.55
Er 2.35 2.83 2.69 3.22 2.91 2.64 2.49 4.17 3.45 1.71 1.53
Tm 0.31 0.45 0.39 0.47 0.47 0.39 0.38 0.57 0.54 0.24 0.15
Yb 2.28 2.88 2.47 3.28 3.11 2.79 2.70 3.91 4.00 1.93 1.70
Lu 0.32 0.40 0.38 0.47 0.46 0.40 0.38 0.58 0.55 0.27 0.28
Hf 1.40 1.74 1.49 2.29 1.77 1.65 1.39 2.70 343 1.46 1.04
Ta 0.06 0.05 0.04 0.06 0.06 0.06 0.06 0.10 0.08 27.19 0.08
Au 49.14 31.93 22.90 29.10 32.47 36.51 36.43 35.61 28.25 2.72 23.35
Pb 4.19 6.42 3.57 2.37 7.20 4.49 4.56 3.78 2.31 0.97 5.60
Th 1.08 1.15 1.07 0.61 1.14 0.78 0.77 0.67 2.99 0.49 0.80
0] 0.28 0.37 0.23 0.30 0.45 0.39 0.37 0.50 0.75 27.19 0.28




con O a5 SLeS i (153198 panileSle

N Jgoz dalsl
Sample K-2 K-3 K-4 K-5 K-6 K-7 K-8 K-9 K-10 K-11 K-12
Type rock Diorite c(i}i?)t;ilzé (;?:rli)tr; ((}ii];r?tr: Gal())bro Granite Granite Granite  Granite Granite Granite
Sio, 53.34 59.99 53.84 68.96 52.45 77.01 77.84 80.95 74.84  80.00 78.12
ALO, 17.80 15.35 19.43 12.27 18.20 12.92 12.78 11.20 13.01 11.53  11.85
Na,0 3.52 3.32 2.95 3.55 4.44 5.03 4.70 4.60 3.60 5.31 4.35
MgO 3.31 2.16 2.56 1.76 2.75 0.81 0.70 0.63 1.28 0.74 0.63
P,O, 0.12 0.22 0.13 0.26 0.15 0.02 0.02 0.02 0.07 0.02 0.03
TiO, 0.49 0.80 0.66 0.55 0.75 0.24 0.22 0.20 0.40 0.17 0.26
CaO 7.95 6.21 9.59 5.53 6.33 2.78 2.18 1.93 2.73 0.74 2.07
K,0 0.77 1.32 0.63 0.46 2.30 0.30 0.31 0.23 0.34 0.19 0.26
Fe,0, 8.31 9.01 9.12 5.48 9.82 1.25 2.30 1.40 3.60 1.90 2.51
MnO 0.19 0.19 0.14 0.18 0.17 0.03 0.02 0.02 0.07 0.01 0.05
LOI 0.07 0.03 0.02 0.00 0.04 0.00 0.00 0.00 0.02 0.00 0.00
Sum 95.8 98.60 99.08 99.00 97.41 100.41 101.07 101.1 99.95  100.60  100.1
Be 1.46 1.44 1.58 2.26 2.06 1.70 1.62 1.56 1.71 1.46 1.49
Sc 19.41 27.65 26.43 24.10 39.61 16.79 13.02 12.05 18.76 12.52  13.61
\% 231.18  213.3  324.20 166.17 317.41 54.23 45.16 43.18 64.70 39.04  35.79
Cr 9.25 11.46 7.45 9.85 6.26 7.42 3.82 2.78 4.79 6.56 8.85
Co 16.05 16.22 19.26 15.57 21.05 1.57 1.93 1.85 5.32 5.86 3.25
Ni 11.49 13.44 13.04 9.72 11.90 14.14 7.18 6.56 6.66 6.69 12.19
Cu 34.61 44.81 179.09 28.56 210.00 6.62 5.91 4.78 11.05 5.40 9.08
Zn 61.46 107.3 61.45 59.93 83.47 5.96 7.94 6.65 13.47 9.58 17.91
Ga 46.24 47.33 31.23 32.24 40.56 16.52 13.59 12.97 16.40 9.78 17.40
Rb 11.41 21.41 10.10 17.38 29.92 1.80 1.91 1.67 2.53 1.09 1.92
Sr 541.15 2335 340.34 350.54 329.84 134.78 105.18 103.71  122.23  72.19  105.07
Y 10.20 19.92 12.64 9.24 13.86 40.96 43.66 42.97 29.08 26.52 19.26
Zr 49.91 47.88 32.07 46.00 33.30 118.08 125.92 123.87  63.12  63.22  92.18
Nb 2.12 1.01 0.69 2.30 0.82 3.35 2.70 1.98 1.23 1.32 1.80
Mo 0.68 0.85 0.47 0.21 0.98 0.20 0.33 0.26 0.36 1.11 0.37
Sn 2.58 3.53 2.66 6.81 6.15 2.04 9.94 8.65 2.30 3.3 6.41
Cs 0.06 0.24 0.36 0.70 0.54 0.09 0.25 0.17 0.17 0.02 0.13
Ba 227.27  243.6  125.78 233.45 280.97 59.24 40.15 39.00 46.61 20.14 5391
La 6.50 5.97 4.47 6.29 4.16 4.20 7.24 6.43 3.48 2.61 7.91
Ce 18.51 14.10 9.48 13.11 9.15 12.92 28..17 15.97 8.71 6.38 15.66
Pr 2.04 1.81 1.02 1.74 1.32 2.03 2.21 2.03 1.34 1.05 1.58
Nd 9.18 9.77 6.34 7.04 6.02 10.80 11.77 10.34 7.49 6.09 6.77
Sm 1.80 2.73 1.85 2.19 2.00 3.66 4.13 3.43 2.35 2.34 1.51
Eu 0.52 0.90 0.71 0.61 0.73 0.53 0.47 0.37 0.66 0.49 0.63
Gd 1.89 3.12 1.79 1.56 2.07 4.87 5.11 4.04 3.33 2.71 2.12
Tb 0.42 0.60 0.37 0.27 0.33 0.82 1.00 0.87 0.63 0.56 0.36
Dy 3.23 3.52 2.49 1.70 2.39 6.33 7.23 6.43 4.74 4.88 2.66
Ho 0.65 0.68 0.57 0.40 0.53 1.48 1.67 1.43 1.04 1.02 0.64
Er 1.89 2.21 1.48 0.99 1.28 4.76 4.92 3.65 3.25 3.30 2.00
Tm 0.28 0.23 0.20 0.16 0.20 0.67 0.74 0.69 0.49 0.53 0.31
Yb 2.10 2.69 1.59 1.20 1.59 5.40 5.85 467 3.71 3.41 2.68
Lu 0.31 0.35 0.23 0.18 0.25 0.80 0.86 0.76 0.49 0.56 0.41
Hf 1.37 1.34 1.02 1.26 1.22 3.83 4.11 3.23 2.06 2.04 3.02
Ta 0.07 0.07 0.02 0.09 0.04 0.21 0.13 0.12 0.10 0.07 3.02
Au 29.45 31.41 20.51 25.20 30.40 39.08 25.96 23.87 27.44 2029 22.73
Pb 2.31 6.11 1.50 3.12 3.24 1.12 1.70 1.60 1.26 0.94 1.54
Th 2.19 1.12 0.80 1.77 0.91 1.95 2.26 1.98 0.60 0.69 1.07
U 0.73 0.24 0.27 0.49 0.29 0.72 0.93 0.86 0.38 0.41 0.56
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g ot og YU

Sample Type rock 87Sr/%Sr SRb/*Sr (*'Sr/*Sr)i BNd/™Nd  Sm/™Nd  (“*Nd/'"“Nd)i Nde
Zn-2 Dacite DAY DA TS ST «0\Y4 ANAR </O\YA 7YY
Zn-4 Rhyolite AR <YYAY <YfA /O DAYNIN MR Y/YA
Zn-5 Rhyolite DARAE AN DAR AL -/O\YQ DANARS </O\YA [ZAN1
Zn-8 Dacite AR AR DAY «0\Y4 NAYFA </O\YA oAY

Zn-10 Rhyolite DAR /-0 DARA DZAAR DANEYN </ O\YA AN

Zn-16 Trachyandesite NSV DANNY Y-V /DAY DARE -0\Y4 7Y

Zn-18 Dacite /70 /o AN DAY <OV PAVNAIA </O\YA zYY

7n-22 Dacite AR AR DARIY </O\YR DATS A </OV\YA AT

k-1 Gabbrodiorite AR AT /YEON <YfY <0\ N\FAY +/0\Y4 17001
k-2 Diorite oYY o/ofe AR d <OV AN +/0\Y4 YAYY
k-3 Gabbrodiorite AR 4 SNEEY DA NS <\YAY </ O\YA /AN
k-7 Granite DARINY DANS ATV /O DAYV MR 72
k-10 Granite DARINY AN DARINA +/ONY- YWY </O\YA 7Y
k-11 Granite DARIAL </ YAF AR <O\, ARG </O\YA l7Al4

M55 sl yobs (A1 ¢lgras 0pe G n 4l S Sliaasl sl 51 XPL (5 500 595 ) (2959, polas . § JS
9 MR sloen S5 5l (59 (@ sl g2y oK ;3 P9l 9 5,155 slygls (2 (somsld (SloKiw 10 )5S g (S g mgicdS
Sobas @le £ uSg,05 S =Cpx S 953 =PIg (35,155 =Q12) 20505l ST sloe3laS ;0 (650855055095 8L Sl g (pnS g pgiS
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Volcanic rocks
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Abstract

A thick sequence of Late Cretaceous volcano-sedimentary rocks crops out on the
northern margin of Central Iran, in the southwest of the Sabzevar. The igneous rocks
include extrusions (trachy-andesite, dacite and rhyolite) and shallow depth intrusions
(gabbro, gabbrodiorite, diorite and granite). These igneous rocks have geochemical
signatures of magmatic rocks of island-arc subduction zones and plot within field in
different tectonic setting discrimination diagrams. The parental magma of these rocks
has island arc tholeiitic nature and was produced via partial melting of a depleted spinel
lherzolite mantle source during closing of the Sabzevar Neo-Tethyan oceanic basin in
the Late Cretaceous. This depleted mantle source was affected by the metasomatic
fluids released from dehydration of the Neo-Tethys subducted oceanic slab.

Keywords: Igneous rocks, Magmatism, Sabzevar, Central Iran, Late Cretaceous, Neo-
Tethys.
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Abstract

Plastic behavior and significant thickness of the Gachsaran incompetence formation
on top of middle carbonate units in the sedimentary sequence of the southern Dezful
Embayment led to the emergence of different styles of folding above and below of
this formation. So that the structures in the upper and lower parts of this formation are
completely separated and do not match each other. In the upper anticlines, above the
Gachsaran horizon, the calculation of the limbs angle, the main thrust slope and the
percentage of forelimb thickening indicate the fault detachment fold style. This style
marks the geometry of fold at the early stage of the development of this anticline. Also
the seismic profiles below the Gachsaran horizon also show the fault-propagation folding
style. In the south Dezful Embayment, folding in the Gachsaran Formation occurs with
shorter wavelengths in the form of disharmonic folds. This folding acts as the decoupling
surface for the lower folds so that the synclines in this moving horizon directly cover the
lower anticlines. The rounded folds in the carbonates in lower anticline are the imposed
folds associated with steepened up reverse faults, detached on the basal decollement level
and ultimately faulted by progressive deformation. The interpretation of seismic sections
in the southern Dezful Embayment shows that lateral migration occurs in the salt units
of the GS2 and GS4, and the upper and lower units of the Gachsaran Formation do
not play a role in salt migration. Lateral migration in Miocene salts of the Gachsaran
Formation is accomplished by the growth of sub-anticline during folding and loading of

upper formation at the upper Gachsaran Formation.

Keywords: Rag sefid anticline, Folding styles, Gachsaran formation, Detachment
folding.
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Abstract

For management and planning valuable groundwater resources, it is very important
to predict groundwater level and have a correct understanding about aquifer changes.
In this paper for the first time, the wavelet Halt-Winters hybrid models (WHW) were
used and tested for groundwater forecasting. A monthly data set of 16 years consisting
of groundwater level fluctuations was used in two observation wells of Urmieh coastal
aquifer. In the WHW, the dataset was converted into several sub-dataset with different
time scales. Then, the sub-series were used in the HW model as inputs. Subsequently, the
performance of the WHW model was compared with ARIMA, HW, and SARIMA as
linear models and neural network models (ANN) and Support Vector Regression (SVR)
as nonlinear models. The results showed that the NSE and RMSE values of the WHW
model were upgraded up to 30% and 60% respectively, in comparison with linear models.
The WHW hybrid model also has the same performance compared to nonlinear models.
This research reflects that if there are multiple seasonal fluctuations in the groundwater
time series, the performance of the WHW model compared with linear models will be

more accurate.

Keywords: Halt-Winters, Wavelet transform, Neural network, Support vector regression,
Groundwater.
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Abstract

The Dehsheikh peridotite massif, as a part of the Esfandagheh ophiolitic mélanges,
is located in the south of Baft, Kerman province. Structural analysis of the ophiolitic
complexes play an important role in understanding geodynamics of the orogenic belts.
In this research, structural elements of the eastern part of the Dehsheikh peridotite massif
as well as prevailing deformational patterns of the area and its relation to the Zagros
orogenic belt was studied. The chromitite folds, dunitic/pyroxenitic dykes and ductile to
brittle shear zones (faults and magnesite veins) constitute the principal structures of this
area. Structural evidence indicate two successive tentional/transtentional and dextral
transpressional deformational phases. The early D, deformation took place in a back-arc
basin during ascending of the Dehsheikh Peridotite massif. This caused emplacement
of the lithospheric mantle in the low crust level, and was accompanied by deformation
of the chromitites and intrusion of the dunitic/pyroxenitic dykes. The next D, right-
lateral transpressional deformation with development of the brittle-ductile shear zones
accommodated emplacement of this massif in the high pressure-low tempretaure
Sanandaj-Sirjan metamorphic zone

Keywords: Esfandagheh ophiolite mélanges, Structural analysis, Dehsheikh peridotite
massif, Zagros.
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Abstract

The marbles of the Khalaj area constitute a part of the Mashhad metamorphic
complex which was affected by three stages of deformation. Stretches of the boudins,
which occurred during the first stage of the regional deformation, are measured in seven
stations. The data are used for two dimensional finite strain analyses by Mohr circle. The
results indicate the ellipticity of the strain ellipsoids vary between 1.05 to 1.36, and the
maximum shear angle is between 4 to 20 degrees. These results are in agreement with
field observations indicating dominant pure shear deformation during the first stage. This
deformation is marked by generation of continuous folds and chocolate box boudins.
These types of boudins were formed due to the stretching in two directions. Results
of two dimensional strain analyses also show half to one time positive volume change
during first stage of deformation.

Keywords: Khalaj, Boudin, Deformation, Finite strain, Mohr circle.
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Abstract

The plutonic bodies occurring in Sursat complex are some parts of plutonic rocks
of Sanandaj- Sirjan Zone. Based on the field observations and microscopic studies,
rocks of the study area are consist of hornblende gabbro, quartz diorite, monzodiorite,
granodiorite and tonalite. The EPMA analyses of minerals such as amphiboles (in
granodiorite and monzodiorite), plagioclases and alkali feldspars indicate that amphiboles
are magnesiohornblende, plagioclases are albite and oligoclase and alkali feldspares
are orthoclase. Geochemical studies indicate that monzodiorite unit (Turke Dare and
Khangholi bodies) are metaluminous I-type and calc-alkaline in nature. They are plotted
in volcanic arc granite (VAG) region with ¥Sr/*Sr and eNd values equal to 0.70448
and -0.12. All evidence represent that the monzodiorite were generated from a magma
which was derived from mantle affected by assimilation and contamination processes.
Granodiorite unit (Pichaghci, Hamzeh Ghasem and Northeast Khangholi bodies)
represents I-type, metaluminous to peraluminous and calc-alkaline characteristics and is
plotted in VGA field of magmatic arc. The *’Sr/*Sr and eNd values are equal to 0.70529
and -2.82 respectively. So these granodiorites were generated through mixing processes
of a mantle magma with crustal sources. Tonalite—trondhjemites group are I-type,
tholeiitic, peraluminous according to the low value of Mg# (2.9-11.6), Cr (20-46 ppm)
and Ni (1-2.4 ppm) contents. They are also low in LA/Yb, St/Y, and Nb/Ta. The slight
negative anomaly in fractionated patterns of the rare earth elements (REE) and very low
depletion in Eu, indicate that these rocks were resulted from amphibolitic crustal source
that were previousely generated from thickened mafic crust or from basaltic plate in low
pressures at shallow depth in the presence of abundant plagioclase.

Keywords: I-Type granitoide, Mineral chemistry, Crustal contamination, Magma
mixing, NW Takab.
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Abstract

Estimation of in-situ stress tensor in sedimentary basins using information obtained
from exploration and development oil and gas wells during the drilling and logging process
may be used for estimation of in-situ stress tensor in sedimentary basins. The in-situ stress
magnitude and orientation and the resulting stress regime around the studied wells have been
several application in secondary recovery programs from hydrocarbon reservoirs as well as
wellbore stability analysis. In this paper, the magnitude of in-situ stress is estimated by using
abovementioned data in some oil wells located in the south west of Iran. Increasing the oil
production by hydraulic fracturing design and sand control in the multi-layer reservoirs
such as the Marun giant oil field with loose sand horizons and also improving drilling
performance in the Gachsaran formation requires knowledge about the prevailing stress
conditions. This research, tries to analyze the stress regime of the Asmari and Gachsaran
Formations around the selected wells in the Marun and Lali fields using constructed
Mechanical Earth Models (MEM) and their differences are discussed. The calculated stress
magnitudes in studied wells indicate a significant drop in magnitude of horizontal stresses
from the Gachsaran to Asmari reservoirs in the Marun oil field. The magnitudes of the
three principal stresses resulted that S, is the maximum principal stress and the S, . is
the minimum principal stress, thus a strike-slip stress regime (S, >S >S, ) dominates
in the Gachsaran sequence and the Asmari formation of the Lali oil field. however, in the
Gachsaran formation of Marun giant oil field, stress regime is reverse-strike slip but normal
stress regime is dominated in it’s Asmari reservoir. The In-situ stress condition indicates
that the structural condition and the depth difference of these structures plays an important
role in the tectonic stress regime changes.

Keywords: Insitu stress, Lali and Marun oil fields, Normal and strike-slip stress regime,
Asmari and Gachsaran formations.
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Abstract

Geomorphic indexes can be a useful tool for investigating the impact of active tectonics
and the identification of related anomalies, especially in areas that quantitative research
work has been done. The study area is a part of the Central Iranian structural-sedimentary
zone, located in the Saveh area. By studying the geological and topographic maps and
using digital elevation data, it was evaluated the rate of relative active tectonics of this
area, using some of the geomorphic indexes such as Hi, Re ,Bs, AF, Vf, V¢, V, SL, Smf
and lat. These indexes which have been measured and compared in eight fronts and nine
basins (Shur-payeinii, Lar, Bidlu, Amirabad, Shur-baleii, Eshtehard, Buin Zahra, Arab
and Kharrud) resulted to present the active tectonic zonation map for the study area. The
measured Hi index shows the relative maturity of all basins and the Arab basin has the
most relative tectonic activity compared to other basins. The Re index shows the highest
elongation for Lar, Bidlu and Kharrud basins and the least elongation for Shur-payeinii
basin. The AF index shows the highest uplift for the Bidlu basin, which is located on the
right side of this basin. Vf, V¢ and V indexes represent the lowest rate of activity in the
valleys which are located on the border between the Shur-baleii and Amirabad basins,
the southern part is the Lar basin and the border between Amirabad and Bidlu basins.
The Kharrud, Buin Zahra and Arab basins are the most active basins based on the SL
index. The Smf index indicates the high activity for all basins. According to active
tectonic zonation map, it is possible to show that on the border between the Eshtehard,
Shur-baleii, Lar, Bidlu and Amirabad basins which are located in 1 class, have the
highest degree of activity. These basins are affected by behavior Jaru, Gomorkan, Ipak,
Takidagh, and Alishar faults. Other parts along the mountain fronts are also located in 2
class and are active. The low-lying areas (Kharrud, Buin Zahra and Arab basins) located
in 3 class, have the least degree of activity. The highest rate of SL index is for Kharrud,
Buin Zahra and Arab basins. This high rate resulted to the seismic and active Ipak fault.
According to Smf index, Amirabad basin is the most active basins. Vf index represent
the lowest rate which are located on the border between the Shur-baleii and Amirabad
basins. This border is located on Jaru and Gomorkan faults.

Keywords: Geomorphic indexes, Relative tectonics activity, Active tectonics, Saveh.
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