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Fig. 1. Geological map of Salm abad based on 1:100,000 geological map of Sarbisheh (Nazari and Salamati, 1999),
modified and redrawn. Location of the study area showing on a simple map of Lut block (Karimpour et al., 2011) with

rectangular symbol.

WWW.SID.ir


www.SID.ir

oolatdl it pne alona OlSen 5 53,855 vy

el ekt 5| S jies LS VF sg0m Jsbo b sllcees
Foid S o JuF iyl Sl Dehkordi, 2012)
slodaig LS 5 Slallas oogame o (Siw slaaslg
5o M LSLQ—Q’Li’)-’ S3g9>g ‘L}‘»’“ 5 cg)LC S 0 (_;,L.:)fo
S5 1S Sl SaaVl 5 ol s, e

B0 5 5lsS o S angy coJlss

0 ,Shas 35U cow aslllas 850 dilaie o5 lle olSays
gy ol o)l 48 T leas s g adin e (S aigy
S bl 5o feg LS Fr (o 8 Job L (S
Cromes 4y polas b aS sl 15 (555 &5 LS slaasli o
(Karimi 55 oo Jate plaigs Jo hol (50 4 o5z
L aabab 4 4y iy oo LS agy Dehkordi, 2012)
(G (il (Slie 45 358 o0 el Blises Slodsb
J— il 039 (g sl 5o (pwiin (Swsnls

Andesitic lava

| Tuff-breccia |

39l Gloojlas jeax 1Cs B o Jlad (ggm 4y 90 il 35 gz )0 00dps5 50 e anle g S I oled ALY JSB
G wra 50 6l S Ghls g sladasT et 008 5 50 By Siid D 5y Jlod Som 4 00 i 25 0oz 0 g 5,
(g B 5 Glosg Lo b alaaS & jso; sllehe 3,8 Jled 5 635 0 Gledsy yo (Sl SlojlaS slaualy (ygeis; B adin

b Jlad g 00 (S (slimgy 3 50 Simanle g Lo (595 52 laislsTy3T 5 058 (6,515 51 oles F (3,8 Jlod g 2 20

Fig. 2. A: View of metamorphosed shale and sandstone in southeast of Sarbisheh, look toward northwest, B and C:
Presence of andesitic lavas on top of tuffs in southeast of Sarbisheh, look toward northeast. D: Lithic tuff with volcanic
glass and band shape in southeast of Sarbisheh,. E: Outcrops of andesitic units in central and northeastern parts of Salm
abad as domes with massive and columnar structure, look toward northeast, F: View of lava and pyroclastics on top of
shale and sandstone in east of Kahnek village, view toward northeast.
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Fig. 3. Petrographic characteristics of Salm abad andesites, A: Porphyric texture with microlitic groundmass, B:
Disequilibrium textures such as sieve in plagioclases and presence of euhedral to subhedral clinopyroxenes, C:
Porphyric texture with vitric microlitic groundmass, subhedral hornblendes and alteration of plagioclase to carbonate in
central part, D: Sieve texture in plagioclase and abundant pyroxene in pyroxene andesites, E: Plagioclase and pyroxene
assemblages and formation of glomeroporphyric texture in pyroxene andesites, F: Microcrystals of olivine with
clinopyroxene in basaltic andesites (all pictures in crossed polarized light). Mineral abbreviations from (Whitney and
Evans, 2010).
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Table 1. Whole rock major (wt.%) and trace element (ppm) composition of the Salm abad volcanic rocks (southeast
of Sarbisheh)

Sample No. M4-3 M1-8 M5-22 M4-18 M1-9 M5-15
Rock type Andesite Andesite Andesite Andesite Andesite Andesite
Sample X 59°51'31" 59°51'55" 59°52'49" 59°50'49" 59°52'59" 59°49'40"
location Y 32°32'19" 32°33'57" 32°33'38" 32°32'47" 32°33'17" 32°33'32"
SiO, 60.9 61.7 61.6 61.8 61.8 61.4
TiO, 0.91 0.86 0.72 0.94 0.9 0.95
Al,O3 16.4 15.7 16.5 16.4 16.8 17.2
FeO, 5.08 5 4.7 5.16 4.89 5.11
MnO 0.08 0.07 0.07 0.07 0.07 0.04
MgO 2.46 2.67 3.16 2.4 1.9 2.58
CaO 4.89 5.1 5.57 4.7 4.53 4.7
Na,O 3.7 2.6 3.6 3.01 3.1 4.1
K,O 2.69 3.43 1.4 2.74 3.08 1.06
P,Os5 0.21 0.19 0.21 0.21 0.21 0.21
LOlI 1.9 2.78 2.47 2.3 2.39 2.51
Total 99.22 100.1 100.02 99.72 99.61 99.4
Mg* 50 54 57 50 45 50
A.R. 1.86 1.82 1.59 1.75 1.82 1.62
\Y 104 81 90 97 86 88
Co 15.7 14.1 16.5 14.6 11.5 10.2
Ni 35 24 69 22 13 29
Zn 61 68 57 68 61 72
Rb 117 122 80.6 115 136 92.6
Sr 360 350 400 350 410 370
Y 253 20.3 19.3 254 27.1 24.1
Zr 256 190 183 266 304 263
Nb 14 11 10 15 15 15
Cs 7.7 6.7 3.9 7.9 9.0 6.0
Ba 390 480 340 400 620 370
Ta 0.5 0.5 0.5 0.6 0.5 0.5
Th 13.5 11.6 9.6 13.5 15.2 13.7
U 2.88 2.34 1.97 2.81 3.03 2.71
Ga 19 17 18 20 21 20
Hf 6 5 5 6 8 7
La 324 26.5 25 32 33.1 31.7
Ce 59.6 50.9 47.0 60.5 64.4 57.9
Pr 6.74 5.57 5.12 6.86 7.20 6.56
Nd 24.9 20.2 18.8 254 26.5 24.8
Sm 4.8 39 35 4.7 5.2 4.8
Eu 1.05 0.88 1.04 1.16 1.15 1.17
Gd 4.69 3.70 3.45 4.64 4.69 476
Tb 0.73 0.55 0.52 0.76 0.78 0.69
Dy 4.40 3.75 3.32 4.66 4.87 422
Ho 0.88 0.70 0.67 0.91 0.95 0.86
Er 2.59 2.19 2.03 2.72 2.80 2.27
Tm 0.34 0.29 0.26 0.35 0.39 0.34
Yb 2.5 2.0 1.8 24 2.6 2.2
Lu 0.40 0.29 0.27 0.39 0.40 0.35
(La/Yb)y 8.74 8.93 9.37 8.99 8.58 9.71
(CelYb)y 6.17 6.58 6.75 6.52 6.41 6.81
(Tb/Yb)y 1.29 1.21 1.27 1.40 1.32 1.38

Eu/Eu* 0.68 0.71 0.92 0.76 0.71 0.75
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Table 1 (continued). Whole rock major (wt.%) and trace element (ppm) composition of the Salm abad volcanic rocks
(southeast of Sarbisheh)

Sample No. M6-7 M4-10 M5-3 M2-11 M3-11
Rock type Px-andesite Px-andesite Px-andesite Basaltic andesite Basaltic andesite
Sample X 59°5123" 59°49'38" 59°51'1" 59°47'44" 59°48'10"
location Y 32°31'38" 32°32'47" 32°32'3" 32°33'3" 32°33'49"
Sio, 60.97 61.8 61.7 54 53.4
TiO, 0.75 0.72 0.88 0.74 0.74
Al,O; 16.9 15.9 16.4 16.6 16.6
FeO, 4.8 4.89 4.97 6.52 6.52
MnO 0.08 0.08 0.08 0.09 0.09
MgO 3.26 3.33 2.79 7.40 7.4
CaoO 5.61 5.34 5.19 7.9 8
Na,O 3.9 3.7 34 3.5 34
K,O 1.84 1.89 2.77 1.5 1.4
P,0Os 0.21 0.21 0.21 0.19 0.19
LOI 1.41 1.63 1.71 2.25 2.26
Total 99.67 99.49 100.02 100.47 99.77
Mg* 57 57 54 70 70
AR. 1.68 1.71 1.80 1.51 1.48
Vv 104 89 101 86 119
Co 18.6 17.1 16.3 13.5 18.1
Ni 72 69 29 28 23
Zn 56 62 66 62 66
Rb 83.6 78.9 125 70.5 99.7
Sr 350 370 360 570 580
Y 20.1 18.2 24.6 17.5 21.7
Zr 185 179 227 177 182
Nb 10 10 13 10 10
Cs 3.6 3.3 7.9 6.4 5.8
Ba 360 410 430 280 350
Ta 0.5 0.5 0.5 0.5 0.5
Th 6.7 8.9 13.6 8.4 9.4
U 1.93 1.96 2.81 1.97 1.84
Ga 19 17 20 18 17
Hf 4 4 6 4 4
La 25.6 23.8 30.7 224 24
Ce 47.1 43.6 57.9 42.4 46.2
Pr 5.05 4.87 6.40 4.62 5.10
Nd 18.7 18 23.2 17.5 19.4
Sm 3.6 35 4.5 3.1 3.6
Eu 0.94 0.92 1.05 0.9 1.01
Gd 3.43 3.18 4.47 3.20 3.86
Tb 0.50 0.48 0.63 0.50 0.61
Dy 3.48 3.15 4.04 3.17 3.79
Ho 0.70 0.62 0.86 0.66 0.73
Er 2.12 1.88 2.58 1.87 2.26
Tm 0.28 0.27 0.37 0.25 0.32
Yb 2.1 1.8 2.4 1.7 2.2
Lu 0.29 0.25 0.36 0.24 0.31
(La/Yb)y 8.22 8.92 8.63 8.89 7.35
(Cel/Yb)y 5.80 6.27 6.24 6.45 5.43
(Tb/Yb)y 1.05 1.18 1.16 1.30 1.22

Eu/Eu* 0.82 0.84 0.72 0.87 0.83
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Fig. 4. Salm abad samples in A: Total alkalis (Na,0O+K50) versus SiO, (Le Bas et al., 1986; LeMaitre, 2002), B: K,O
versus SiO, diagrams (LeMaitre, 2002; Helvac et al.; 2009).
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Fig. 5. Na,0O+K,0 versus Na,0/K,0 diagram (Takanashi et al., 2011) for Salm abad volcanic rocks. A-B curve shows
border of altered and unaltered rocks (Miyashiro, 1975). Legend is the same as in Fig. 4.
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alkaline nature of Salm abad volcanic rocks (Legend is the same as in Fig.4).
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