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A_A_ Thrust
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45\°E
SAS: Sevan -Akera suture
CACC: Central anatolian crystalline complex
MM: Menderes massif
UDMB: Urmiyeh-Dokhtar magmatic belt

SSZ: Sanandaj-Sirjan zone

SA: South armenian block
KCD: Kura-Caspian depression

TF: Tabriz fault
AS: Astara fault
V: Van lake

U: Urmiyeh lake
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Quartenary

I Syenite-diorite subvolcanic bodies.
/ /| Lamprophyre dykes (Oligocene?).
[/ 7] Tephrite dykes (Oligocene?).

Oligo-miocene

Sandstone, marl, conglomerate.
[E] Porphyritice analcime tephrite- analcimite,
2 [B Andesitic lavas.

[: Tephrite pillow lavas.

& [E"4 Volcanic breccias with pyroxene andesite
tephrite fragments.

aleocene-Eocene

FEmd Thin bedded marly and sandly limestone,

| Up. Cretaceous

Major fault,
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SiO, 51.03 51.04 48.22 49.44 49.54 49.15 48.89 46.17 53.04 53.65 48.53 47.23
TiO, 0.54 0.58 1.04 0.77 0.71 0.92 0.78 0.86 0.04 0.15 0.76 0.84
Al,O; 3.8 3.84 6.5 5.55 4.62 6.07 5.38 6.99 0.66 0.93 5.6 5.13
Cr,03 0.03 0.01 0 0.09 0.05 0.03 0 0.02 0.16 0.2 0 0

Fe,O3 3.72 3.31 5.71 5.21 4.66 476 5.59 5.84 2.28 1.63 4,97 6.12
FeO 441 4.75 3.65 3.7 3.79 4.5 3.65 3.27 3.56 3.49 3.38 3.88
MnO 0.19 0.35 0.21 0.31 0.25 0.22 0.19 0.09 0.17 0.22 0.3 0.43
MgO 14.31 1411 13.12 13.78 13.81 13.13 13.54 11.96 15.26 16.01 13.35 11.59
Ca0 23.25 23.17 22.94 22.92 22.84 22.68 22.63 23.48 24.24 24.31 23.43 23.39
Na,O 0.35 0.34 0.42 0.4 0.42 0.52 0.46 0.25 0.32 0.19 0.26 0.49
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Groupl| tephrite dikes Groupll lamprophyre dikes
wm ) Jgaz aalsl
K0 0 0.01 0 0.01 0 0 0.02 0.02 0 0 0 0
Sum Ox% 101 101 101 102 100 101 101 98. 100 100. 100. 99.
En(Mg) 42.72 42.21 41.44 42.62 42.69 41.081 42.515 38.99 44.01 45.17 41.61 37.91
FS(FeZ*) 7.39 7.97 6.46 6.43 6.58 7.90 6.43 5.98 5.75 5.53 5.91 7.11
Wo(Ca) 49.89 49.82 52.10 50.95 50.73 51.02 51.06 55.03 50.24 49.30 52.49 54.98
#Mg 0.77 0.77 0.73 0.75 0.76 0.73 0.74 0.71 0.83 0.85 0.75 0.69
Groupl tephrite pillow lavas Group | analcimite and analcime bearing lavas
wm ) Jgaz aalsl
SiO, 53.16 47.9 53.62 49.13 46.42 44.46 47.69 44,95
TiO, 0.17 0.75 0.15 1.64 1.32 2.48 117 2.14
Al,O3 1.82 6.17 2.22 5.2 5.47 8.52 6.56 8.72
Cr,03 0.18 0.02 0.04 0.08 0 0.01 0 0.04
Fe,O3 3.32 6.14 1.44 4.84 5.76 6.1 5.72 6.1
FeO 1.31 2.64 3.02 5.92 5.32 6.02 481 5.29
MnO 0.15 0.24 0.12 0.6 0.5 0.51 0.46 0.4
MgO 17.14 13.31 16.76 11.18 10.35 9.32 11.45 10.03
CaO 24.45 23.4 23.48 21.76 23.39 22.6 23.18 23.19
Na,O 0.08 0.29 0.24 112 0.48 0.67 0.58 0.52
K,0 0 0 0 0.23 0.08 0.06 0 0
Sum Ox% 101. 100. 101. 101. 99. 100 101 101
En(Mg) 48.35 42.10 47.44 37.10 34.33 32.20 37.17 33.81
Fs(Fe2+) 2.07 4.68 4.80 11.02 9.90 11.67 8.76 10.00
Wo(Ca) 49.58 53.22 47.76 51.88 55.77 56.13 54.07 56.19
#Mg 0.88 0.74 0.87 0.66 0.64 0.59 0.67 0.62
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Studied samples

Type of analcime

analcime ‘ thomsonite P-type L-type H-type S-type

SiO, 59.64 60.08 58.38 58.33 57.05 40.05 39.89 55.28 56.37 54.06 57.10
Al,05 21.27 2191 21.43 21.34 22.57 284 29.37 21.04 2212 22.49 19.41
Fe,03 0.07 0.19 0.22 0.15 0.26 0.07 0.12 0.98 0.27 0.03 0.10
CaO 0.1 0.05 0.06 0.1 0.13 11.84 1141 0.26 0.09 0.18 0.02
Na,O 12.13 12.41 12,51 11.24 13.21 3.15 291 11.58 11.46 13.20 11.47
K0 0.02 0.04 0.04 0.13 0.02 0 0.01 0.38 1.03 0.05 0.15
Total 93.23 94.68 92.64 91.29 93.24 83.51 83.71 89.52 91.34 90.01 88.25
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Group |

Analcime bearing

tephrite pillow

lavas

Analcimite, Anamcime bearing lavas

SiO,
Al,04
Fe;03

CaO
MgO
Na,O

K;0
Cr04
TiO,
MnO
P.Os

SrO

BaO

LOI
Total

Sc
Ti

Cr

Co
Ni
Cu
Zn

484
17.2
7.86
6.7
361
458
3.69
0.01
0.67
0.19
056
0.23
0.35
483
98.79
14.69
4272
268.7
16.19
1491
22.57
6.887
116.1
89.87

49.4
17.8
7.83
6.39
3.87
424
4.23
0.01
0.68
0.2
0.56
0.25
0.29
488
100.67
14.00
4282.
254.4
15.43
1503
22.39
6.764
122.6
92.96

48.9
17.15
7.58
4.7
3.92
6.29
2.32
0.01
0.86
0.19
0.69
0.13
0.17
6.8
99.69
11.44
4856.
292.5
11.81
1391
16.63
6.663
211.3
150.1

54.3
21.1
3.27
2.75
1.07
6.41
5.76
0.01
0.51
0.21
0.17
0.25
0.23
4.95
100.99
0.807
3295.
123.2
3.324
1545
5.355
0.383
28.18
102.5

47.8
19.1
4.37
4.43
1.61
7.3
1.84
0.01
0.5
0.12
0.38
0.14
0.15
9.33
97.09
2.745
3152.
1114
4.846
865
8.612
1.995
45.84
70.74

50
19.75
4.17
2.89
2.61
7.17
4.52
0.01
0.54
0.19
0.28
0.09
0.26
8.56
100.98
3.344
3242.
161.8
3.615
1418
8.358
1.984
65.63
89.57

50.8
20.2
4.88
457
1.72
5.99
494
0.01
0.62
0.19
0.43
0.39
0.24
531
100.25
5.308
3947.
217.3
6.294
1423
10.97
2.482
159.4
99.14

495
19.3
5.8
5.82
1.58
6.37
3.25
0.01
0.65
0.2
0.42
0.25
0.26
43
97.96
7.029
4314.
210.0
13.32
1504
12.86
3.213
153.8
95.60

Group Il
Analcime bearing tephrite Lamprophyre
dykes dykes

47.9 48.4 47.1 47.6 46.9
14.85 15.2 14.3 135 13.25
10.7 9.83 10.25 10.45 9.93

8.9 8.45 10.05 9.01 8.93
5.36 4.34 5.72 7.3 6.58
2.56 3.01 2.19 2.3 243
4.92 4.6 4.33 4.73 4.66

0.01 0.01 0.01 0.02 0.02
0.84 0.89 0.78 0.77 0.74
0.18 0.16 0.18 0.17 0.16
0.57 0.45 0.54 031 0.3
0.14 0.12 0.13 0.07 0.09
0.17 0.15 0.14 0.13 0.11
25 1.93 3.42 441 452
99.57 97.49 99.11 100.76 98.59
29.74 26.10 37.78 42.58 41.86
5881. 5829. 5055. 5078. 4788.
326.8 270.0 279.5 301.2 289.4
53.60 27.37 57.39 121.4 135.1
1215 1315 1454 1378 1222
29.67 29.41 31.75 34.42 33.48
22.39 13.40 21.65 25.92 28.17
101.4 123.5 1215 110.5 124.2
77.58 87.90 87.21 72.23 64.26
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Group | Group Il
Apeagﬁlrwee [E)i??orw ’ Analcimite, Anamcime bearing lavas A 3§igisng e Lamdpyrlggshyre

¥ Jgae aalsl
Ga 16.59 1621  16.82 1817 49.09 17.34 18.19 1884 4477 17.68 15.65 13.65 13.86
Rb 67.63 81.86 4424  65.02 2857 8151 82.06 49.11  86.90 103.0 91.34 109.1 90.32
Sr 1990 2191 1045 2121 1082 682.6 3038 2163 1038 1088 1171 617.3 780.4
Y 24.10 24.42 31.22 26.97 19.56 23.65 24.92 25.61 24.43 28.69 27.86 22.05 22.09
Zr 107.2 110.4 172.8 215.0 206.0 160.6 181.3 176.5 147.1 1475 1211 72.55 71.05
Nb 8.434 8.553 15.77 23.93 20.08 15.47 21.58 21.85 11.93 12.72 9.077 4134 4.294
Mo 1.170 0.678 0.843 0983 0741 0.372 1186 1.874  1.868 1.861 0.889 0.388 1.418
Sn 0.922 0.920 1167  1.250 nd 1.110 0.984  1.208 nd 1.900 1.409 0.997 1.360
Cs 2.528 3259 2234 2244 4481 3948 1592 2490 2852 4.729 1.984 3214 1.858
Ba 3074. 2532. 1395. 1978. 1194. 2198. 2128. 2313. 1083. 1316. 1327. 1155. 996.4
La 28.64 28.97 49.44 55.52 37.71 43.83 47.73 46.42 30.66 35.74 33.32 22.38 21.82
Ce 52.46 5359 9142 97.73 65.89  78.08 8422 8235  59.99 68.90 64.01 43.24 42.49
Pr 6.370 6.680 10.80 1057 7.344 8742 9.382 9362  7.379 8.213 7.967 5.335 5.360
Nd 26.23 2669 4313 3711 27.04 3261 3505 3541 3049 32,61 32.63 2231 22.44
Sm 5.560 5487 8648 6.636 4932  6.077 6.901 7.218  6.378 7.116 7.097 4.975 4.873
Eu 1.546 1.635 2.351 1.906 1.302 1.838 1.934 2.018 1.538 1.836 1.952 1.435 1.389
Gd 5.280 5351 7553 5836 3363 5438 5710 6.241  5.446 6.568 6.497 4.770 4.595
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Abstract

The Alborz-Azerbaijan magmatic plateau (AAMP), in the northwestern part of Iran, is
one of the main exposes of magmatic activities in the Cenozoic. The Salavat range is
located in the eastern part of AAMP, and widely occur in alkaline lavas and dykes
Based on field studies, mineral chemistry, and whole-rock geochemistry, alkaline rocks
in the Salavat range are classified into two groupsthat are composed of analcimite,
analcime bearing breccias and analcime bearing tephrite pillow lavas (group I), tephrite-
phonotephrite and lamprophyre dykes (group IlI). These rocks cover a broad
compositional range from sodic to transitional sodic-potassic and potassic series, all of
which are high-K in character. On the basis of whole-rock chemistry, alkaline rocks in
the Salavat range resulted from a phologopite/amphibole-bearing peridotite source in
garnet-spinel lherzolite transitional zone that underwent metasomatism processes.
Geochemical data indicated partial melting of subcontinental lithospheric mantle source,
played major roles in the formation and evolution of the Salavat range rocks, whereas
crustal contamination seems to be restricted to minor effect. The Salavat range magma
was generated in a collision-related extensional setting, following the closure of the
Neotethys Ocean in the Cenozoic.

Key words: Analcime bearing alkaline rocks, Metasomatism, Subcontinental lithospheric
mantle, Alborz-Azerbaijan magmatic plateau
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