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Legend
Q" J Q"' : OId terraces and higher fans. (Quaternary)
M:Red, al ion of congle and sand: with i lations of

marl.(Neogene)

- E'  E%Grey, light green rhyo -dacitic tuff (ash- lapilli tuff) , thin bedded locally with
3 fon of .

- E*':Dark grey basaltic- andesite lava.(Paleogene)

E*:Red and dark grey dacitic-andesitic tuff with intercalalions of andesitic lava
and sedimentary rocks.(Paleogene)

-x::cuy.mdhmmm- ive orbitoline bearing i Lower Cretaceous)

JK':Gl'ry , thick bedded to massive ,fossiliferous limestone, locally chert
bearing .(Jurassic)

- gb: Olivine gabbro - norite. (Oligocene?)

- an : Andesite - basaltic subvolcanic bodies. (Oligocene?)

o ot

49,50

e Minor fault
~—— Major fault
-~ Inferred fault
@ Land slide
~~ River
~—+ Anticlinal axis
zs.sz Elevaiton in meters

~ -~ Motorable or non motorable
track

1 029 | Dip and Strike of beds
—L— 30-59. ( Estimated)

-("K‘ Ore indications
- Geoloaical units boundary
Ty Lake
B village and farm
* Cultivated area

" Dip and Strike of beds
Measured

* Spring
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ICP-AES g, L b sliassT slackiw Lol yobc sloopnS| sland 4325 bl -) Joom

Sample N-2 N-3 N-4 N-5 N-7 N-8 N-9 N-10 N-11 N-12 N-14 N-15 N-16
SiO, 59.1 50.6 52 63.6 46 45.3 55.4 56.7 53.7 57.5 56.2 59.4 57.9
Al,O3 17.1 18.4 18.5 15.5 18.8 18.6 17.5 18.6 17.8 17.8 18 17.7 18.2
Fe,03 5.13 7.94 7.73 4.2 8.97 9.17 6.06 5.45 6.42 5.51 6.19 4.73 5.51
Cao 4.33 7.71 7.9 3.92 9.55 11.4 6.64 6.2 6.61 5.92 5.09 411 4.31
MgO 2.65 3.04 297 1.52 35 3.64 3.98 2.33 411 3.26 2.22 141 3.12
Na,O 3.6 3.4 3.6 4.2 4.3 3.6 3 3.2 2.7 3.3 3.6 3.8 3.7
K0 3.81 2.28 231 2.45 1.89 1.62 2.06 2.37 2.83 2.16 2.94 3.07 3.02
MnO 0.05 0.13 0.13 0.11 0.13 0.16 0.11 0.11 0.11 0.11 0.12 0.09 0.13
P,0s 0.23 0.39 0.41 0.17 0.35 0.16 0.19 0.24 0.19 0.22 0.33 0.2 0.24
TiO, 0.51 1.07 1.08 0.47 1.29 0.9 0.55 0.68 0.55 0.54 0.85 0.52 0.67
LOI 2.04 2.44 1.52 2.38 3.17 3.02 1.43 2.13 2.64 1.59 1.49 2.4 1.17
Total 98.7 97.5 98.1 98.5 97.65 97.75 97.9 98 97.7 98 97.1 97.4 98

ICP-MS b, b (3 SLeaes] slacSim REE 5 6 yolis oloand 4528 gl ¥ Jyor

Sample N-2 N-3 N-4 N-5 N-7 N-8 N-9 N-10 N-11 N-12 N-14 N-15 N-16
Ba 500 680 680 800 510 300 690 750 610 690 520 560 530
Nb 16 8 9 24 9 3 9 11 10 10 19 17 18
Sr 370 640 660 370 480 460 380 390 400 420 470 370 380
Y 20 30 30 20 20 20 20 20 20 20 20 30 20
Zn 62 102 91 63 78 78 72 69 69 62 72 69 105
Zr 190 130 140 250 130 60 130 170 130 140 190 200 200
Ce 53.4 54.1 57 80.2 49.1 21.9 47.7 61.1 47.4 51.3 54 58.5 57.4
Co 6 15.7 15.4 6.1 21.5 23.9 16 105 15.9 12.3 11.6 6.8 9.4
Cs 1.8 0.6 0.5 2.1 2.3 0.2 1.7 2.6 2.4 25 2.7 3.1 2.7
Cu 16 55 43 15 59 63 37 27 34 28 25 13 18
Dy 3.09 4,93 5.25 3.57 4.16 2.76 3.15 4.1 3.3 3.05 3.37 3.69 3.74
Er 1.94 2.83 2.9 2.19 2.24 1.58 1.9 2.41 1.91 1.69 1.87 2.18 2.47
Eu 1.04 171 1.87 1.24 181 1.14 1.03 1.32 1.09 1.08 121 1.04 1.29
Ga 17 19 19 18 19 18 17 18 17 17 18 17 18
Gd 3.34 5.71 5.73 4.27 5.01 3.01 3.37 4.78 3.78 3.53 3.94 3.89 4.15
Hf 4 4 4 6 3 2 3 4 3 4 5 5 5
Ho 0.7 1.04 1.05 0.74 0.84 0.61 0.68 0.94 0.69 0.63 0.74 0.78 0.85
La 32.6 27.9 29.7 47.4 26.7 114 27.6 34.2 28.7 29.6 30.9 34.3 334
Lu 0.28 0.36 0.42 0.32 0.3 0.21 0.25 0.34 0.26 0.28 0.3 0.37 0.39
Nd 215 28.5 30.1 29.4 25.8 125 20.9 27 22 21.7 22.6 23.9 24
Ni 8 11 12 10 18 17 25 12 27 19 57 34 15
Pr 6.23 7.1 7.63 8.89 6.49 3.03 5.8 7.54 6.14 6.17 6.53 6.83 6.84
Rb 106 47.4 49.1 92.8 54.7 9.5 66.3 117 80.1 113 123 112 113
Sm 3.9 6.6 6.7 5.2 55 3 4.2 5.4 4.4 4.2 45 45 49
Sn 2 2 2 2 1 1 2 2 2 2 2 2 2
Ta 12 0.4 0.4 1.8 0.4 0.4 0.6 0.7 0.6 0.7 15 1.4 14
Tb 0.55 0.84 0.89 0.62 0.74 0.47 0.53 0.72 0.51 0.49 0.61 0.6 0.62
Th 9 4.5 4.6 11.7 4.9 2.3 9.1 11.3 9.2 9.7 8 9.7 9.1
TI 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Tm 0.28 0.4 0.44 0.32 0.34 0.23 0.25 0.37 0.3 0.28 0.29 0.36 0.34
U 2.6 1.26 1.33 3.07 1.36 0.65 2.48 3.54 2.39 2.8 2.42 3.02 2.87
\Y 56 149 149 40 190 183 105 92 95 67 71 48 72
Yb 2.1 2.6 2.8 2.2 2.2 15 1.8 2.4 1.9 1.7 2.1 2.5 2.4
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The role of MORB-mantle source and continental crust
in genesis of Tertiary volcanic rocks of Nash area
in the east of Roudbar, North of Iran

Shahrooz Haghnazar * and Zahra Shafeie

Department of Geology, Faculty of Sciences, Islamic Azad University, Lahijan Branch, Lahijan, Iran

Abstract

The Nash's Tertiary volcanic rocks in the Alborz Mountains in the east of Roudbar (North
of Iran) show a compositional range from olivine basalt, basaltic andesite, pyroxene-
andesite to andesite. From petrographical point of view, the diversity of xenoliths and
xenocrysts are evidences for crustal contamination. The positive correlation of CaO/Al,O3
vs. MgO and Al,O3/CaO vs. SiO;, are signatures of differentiation of olivine and
clinopyroxene in magmatic evolution. The positive correlations of K,O/P,Os vs. SiO; and
La/Sm vs. K;O/P,0s5 indicate the contamination of magma with continental crust. The
incompatible elements patterns and their comparison with those of continental crust point
to the contamination of volcanic rocks with lower and upper continental crust. The linear
trends on Zr/Y vs. Nb/Y diagram, indicate two different sources for the studied rocks. The
MORB-mantle source and the continental crust. The variations of Zr/Nb vs. Y/Nb and
Rb/Y vs. Nb/Y display the crustal contamination of magmas which are derived from
MORB-mantle source. Geochemical studies show that the studied rocks were originated
from 15% melting of a MORB source in spinel facies in continental within-plate.

Key words: Volcanic rocks, MORB-mantle source, Crustal contamination, Tertiary,
Nash, Alborz

* haghnazar@liau.ac.ir



