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Legend Symbols
@ Spring
< Beding

®  Sheepcote

Q -Piedmont gravel fans Dyke
-A—= Reverse fault
E-Y -Grey togreen tuff, tuffaceous, sad and congl {volcanicand volcano- sedimentary
complex)
E=  -Alternation of red to yellow, thin to thick- bedded, marl, shale and sad: with intercalations of

conglomerate and gypsum

D Jss -Low metamorphosed slate, phylite, metaconglomerate, and recrystalized limestone

- TRI -Green to yellow, thin- bedded shale and sad: with intercalations of limestone layer in upper part

| Triass || Jurasslcll Eocena | | Q\.atermryl

- -Trachyandesitic {upper Eocene), Subvolcanic Domes and Dikes
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Sample B -6 B-11 B-9 B- 3 B-5 B- 2 B- 8 B-1 B-7 B- 4
(A s 2213) Major Oxides (Wt%o)
Sio, 53.24 48.27 48.15 48.77 55.81 54.01 52.67 4835 57.39 58.33
Al,O4 18.62 17.23 14.58 17.73 16.35 16.42 17.09 15.11 16 15.78
Fe,Ox(t) 7.23 9.81 9.34 9.02 7.01 7.31 7.64 9.26 6.24 6.01
CaO 5.24 7.78 7.92 8.57 6.06 5.05 5.04 7.17 6.22 5.82
MgO 2.90 5.47 8.70 4.85 4.30 4.10 4.18 8.26 3.97 4.10
K20 3.18 2.28 2.20 2.13 2.79 3.01 2.98 2.16 3.02 3.50
Na20 5.47 4.18 4.05 431 3.79 5.84 5.85 4.38 4.19 3.48
MnO 0.11 0.19 0.18 0.22 0.12 0.12 0.14 0.25 0.12 0.10
P205 0.30 0.35 0.33 0.33 0.30 0.32 0.32 0.34 0.26 0.24
TiO2 0.53 0.70 0.66 0.68 0.48 0.52 0.53 0.68 0.48 0.44
L.O.l 29 33 35 3 2.7 31 33 3.6 1.9 2
Sum 99.75 99.64 99.65 99.63 99.75 99.77 99.76 99.65 99.76 99.76
(Y%Wt) (£33 2@ ca 1 Fe,05/Fe0 @wd 9 L.O.1 4 b gy 3 Slasaual alad) ) o ) jalis sl sala
Si02 54.97 50.20 48.63 50.24 57.5 55.63 54.25 50.3 58.54 595
Al203 18.19 17.92 14.73 18.3 16.84 16.91 17.6 1571 1632 16.1
Fe203(t) 7.45 10.21 9.52 9.3 7.23 7.53 7.87 9.63 6.36 6.13
FeO 4.47 6.13 5.71 5.58 4.33 451 4.72 5.77 3.81 3.67
Fe203 2.98 4.08 3.81 3.72 2.89 3.01 3.14 3.85 2.54 2.45
CaO 5.4 8.1 8 8.83 6.24 5.2 5.2 7.46 6.34 5.93
MgO 2.99 5.7 8.8 5 4.43 4.22 4.3 8.6 4.05 4.18
K20 3.28 2.4 2.3 2.2 2.87 31 3.06 2.25 3.08 3.57
Na20 5.64 4.35 4.1 4.44 3.9 6.01 6.02 4.55 4.27 3.55
MnO 0.12 0.2 0.19 0.23 0.13 0.13 0.15 0.26 0.13 0.11
P205 0.31 0.4 0.34 0.34 0.31 0.33 0.33 0.35 0.27 0.25
TiO2 0.54 0.73 0.67 0.7 0.5 0.53 0.54 0.71 0.49 0.45
Sum 96.85 96.34 99.15 96.63 97.05 96.67 96.46 96.05 97.86 97.76
Trace elements (ppm)
Co 291 33.2 239 194 20.2 20.9 32.0 17.2 17.2 9.2
Ni 145 71.1 6.6 12.3 17.3 16.8 60.1 115 14.3 5.8
\% 273 248 267 184 196 196 243 158 146 120
Cs 5.1 17.1 1.7 1.3 3.0 3.6 7.7 2.2 0.6 1.4
Ba 331 290 249 354 324 360 278 300 364 300
Rb 449 40.2 42.6 61.3 80.5 82.6 35.4 77.8 86.2 394
Sr 1247.0 765.0 1506.2 780.7 566.1 657.2 849.3 809.4 7411 8464
U 0.8 0.8 0.8 1.1 1.2 1.2 0.8 0.9 0.9 0.5
Th 2.8 25 2.1 2.6 2.8 2.7 2.6 24 25 1.6
Hf 1.9 1.9 1.7 2.1 2.3 2.3 1.7 2.2 2.0 23
Zr 73.1 68.2 69.0 84.6 97.8 89.0 68.1 86.4 83.6 88.4
Y 17.3 15.2 155 134 14.8 14.9 14.8 12.7 10.8 12.4
Ta 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.3 0.1
Nb 3.3 3.1 29 3.0 3.2 31 2.8 3.3 3.0 3.0
Cu 1134 145.8 1185 15.6 44.1 83.3 126.6 36.4 63.3 353
Ga 15.7 135 17.2 13.8 14.8 14.6 14.2 135 12.6 16.5
Rare earth elements (ppm)
La 16.6 15.8 13.3 13.1 13.6 13.3 15.6 135 8.7 12.4
Ce 34.6 30.2 277 26.1 28.8 26.9 31.6 275 20.3 26.9
Pr 4.37 3.94 3.64 3.33 3.66 3.70 4.09 3.48 2.78 3.42
Nd 19.1 17.8 16.1 14.0 15.9 154 17.0 145 11.9 14.8
Sm 3.92 3.57 3.50 3.04 3.40 3.67 3.56 3.01 2.67 291
Eu 1.17 1.06 1.06 0.93 1.02 1.03 1.08 0.86 0.78 0.97
Gd 3.80 3.59 3.48 3.01 3.26 3.35 3.43 2.79 2.55 2.94
Tb 0.56 0.52 0.53 0.44 0.47 0.49 0.52 0.40 0.36 0.42
Dy 3.14 2.80 2.73 2.37 2.46 2.76 2.85 211 1.98 2.20
Ho 0.65 0.60 0.58 0.47 0.48 0.51 0.55 0.43 0.37 0.44
Er 1.74 1.60 1.59 1.25 1.39 1.45 1.49 1.16 1.07 1.29
Tm 0.25 0.22 0.23 0.20 0.22 0.23 0.22 0.19 0.16 0.19
Lu 0.26 0.21 0.23 0.20 0.22 0.23 0.22 0.20 0.19 0.20
Yb 1.48 1.43 1.51 1.28 131 1.39 1.36 1.17 1.08 1.25
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Abstract

The study area is part of north of central Iran magmatic belt. It is located at 100 to 120
kilometers from Shahrood and at 30 kilometers to south — east from Sahl village, more
precisely. North of central Iran magmatic belt includes a Paleocene to middle Eocene volcanic
and volcano - sedimentary sequence. Volcanic rocks in this sequence have a trachy — basaltic to
trachy- andesitic composition. Sedimentary rocks of this sequence are composed of crystal tuff,
crystal- lithic tuff, lithic tuff, conglomerate, sand stone, silt stone, marl, gypsum-bearing marl
and smaller amounts of nummulitic lime stones. Some sub volcanic bodies, in form of domes
and dikes, cut the volcano-sedimentary sequence in upper Eocene. These bodies have a trachy-
andesitic basalt to trachy- basalt composition. Their main minerals consist of plagioclase
(andesine-oligoclase), clinopyroxene (augite), green hornblende (to oxy- Hornblende). Two
groups of autolith enclaves (mafic Hornblenditic, Hornblenditic- pyroxenitic and mafic micro
granular clods) and xenolith enclaves (micaschistic, amphibolitic, gabbroic, tonalitic) can be
found in this rocks.

According to chemical analysis, fractional crystallization, assimilation and crustal
contamination took part in evolutions of the plutonic igneous rocks parent magma. These rocks
have an enrichment in light rare earth elements (LREE) and large ion lithophyle elements
(LILE) such as La, Ce, Nd, K, Rb, Sr, Th, U and a depletion in heavy rare earths elements
(HREE) and high filed strength elements (HFSE) such as Nb, Ta, Ti, Y, Yb, Lu. These Features
are compatible with those of continental margin magmatic arc rocks.

According to geochemical properties, the domes and the trachyandesi -basaltic to trachy-
andesitic dikes fall in to low silica adakite (LSA) class. Low silica adakite is the result of
crystallization of magmas which derived from modified peridotitic mantel wedge melting.

According to geology of the area and general geology of the northern and north- eastern Iran in
Eocene time, Sabzevar (Daruneh) neothetian oceanic crust subduction under Alborz southern
edge and melting and evolution of mantle wedge ( as a result of the subduction) lead to form
these magmatic rocks.

Key words: dome, trachy- andesite, mantle wedge, metasomatism, adakite, Sabzevar, Shahrood,
Sahl.
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