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rly consolidated,poorly sorted conglomerate.
NEOGENE PLQC poorly poorly 9 i
sub-volcanic rocks.composed
By _Trachy andesite to andesite of Trachy andesite- Basalt
w
bee w EIMs Alternation of red to yellow ,thin to thick,mar,
(6] é shale and sandstone with intercalations of conglomerate and gypsum.
g 2
2’ Elc Geray to greenish grey,thick-bedded,well rounded conglomerate with pebbles.
a
Ecs Grey to green tuff,tuffaceous sandston and conglomerate.
Triassic m TRJS -Low metamorphosed Slate, Phyllite, metaconglomerate,and recrystalized limeston
Jurassic
Triassic TR= Green to yellow,thin-bedded shale and sandstone with intercalation of limestone layer in upper part.
Major fault
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Sum—L.0.1=99.72 — 2.4= 97.32
Z=100/97.32=1.02

Fe,O3/ FeO o gomai —Y-Y-F
S ool g I JS Fe03 Ojge 4 ool slaacsT Jlade (oleond slaayis o
Sl sl S laisle o (FEO) 4,8 Q,a:—l 5 CuiiSe Gygo & oS slasle o (FE203)
il oS Lyl s jo Sle 5o Lo a4 0,31 slaSiw [0 Fe03/ FEO Cars . 3igis oo o5
oS 3yl ol il ed 28ly polie FE203 9 FEO (gouds anwlze polie Jdo pl 4l o0
JH5 4 p 5 sl ;3 45550k & wcutls walys g JB 5T S g5leyg b SIS
FEO 5 ols salys lis (6 i caiife e ool sounST K F203 / FEO cos ul3dl
Naz0 Sloges 5.V A cCwgalae) wile oo (Bl Gl sl SIS 95 JoSis gz (6 5SS
-F U)ol ool solaiwl FE203 1 FEO cas s (sl (VAVE ¢ 2ag)) SIO2 Llis o + K20
Ko b polie 4y a5 oo eas FEO 5 Fer03 polie ool Cawsdy s 4 a5 b (Y

Sl ool 11 Jgaz 10 9 20,8 dwlre el S S0

1-Guo
A



UTM cas p cilop Jome oldl i Slaise 5 Siw slbdiges Slasie -V-f

il Cusdge

aF gl S ol Jsb R o Lo o les
@bl | ol | ahis g

Syl 3941087 | 354610 | Zs1-6 S1

\ il 3941098 | 354753 | Zs1-2 S

:«1: Ca il 3940825 | 354835 | Z01-6 Ss

‘1; a3l S5 3940825 | 354835 | Zo1-5 | Sy
el sswlSls | 3939137 | 357475 | Zs3-2 | Sy

byl STy | 3939137 | 357475 | Zs3-3 | S

il 3938427 | 349561 | Sj1-4 S3

oyl S 3938919 | 350147 | Gs1-5 Sy

2> 058 il aS edlibes sl Sy 3937949 | 349985 | Sj2-14 | Se
a9 5l 22 USST | 3937886 | 350015 B S12

ot 055 il 08 sl 3942302 | 354177 | Sd2-1 | Sg

3o yd e o aalllan 0550 slodiged Lol polic slaacnST oloowd 455 s -V-F Jgo
(e sosls) S

S8 S1 S10 S2 S7 S3 S6 S9 S4 S5 S12

SiO; 56.75 | 57.37 | 57.18 | 57.12 | 53.76 | 55.11 | 52.49 | 50.08 | 50.38 | 46.26 | 42.98

TiO; 044 | 046 | 048 | 048 | 050 | 049 | 0.50 | 0.61 | 0.64 | 0.93 | 1.13

Al,O; | 15.45| 15.89 | 16.03 | 15.90 | 15.17 | 15.26 | 14.82 | 15.64 | 16.38 | 14.54 | 13.65

Fe,O; | 6.13 | 657 | 6.66 | 657 | 758 | 713 | 7.28 | 791 | 8.54 | 11.82 | 11.65

MnO 012 | 011 | 016 | 012 | 01 | 011 | 008 | 0.15 | 0.15 | 0.16 | 0.15

MgO 415 | 387 | 3.88 | 390 | 587 | 577 | 6.09 | 580 | 587 | 8.92 | 13.69

Ca0o 584 | 619 | 649 | 6.46 | 6.46 | 651 | 819 | 7.26 | 8.06 [ 9.72 | 11.08

Na,O 3.79 | 361 | 387 | 361 | 487 | 496 | 417 | 467 | 472 | 3.27 | 2.03

K20 278 | 290 | 264 | 292 | 282 | 3.46 | 240 | 278 | 248 | 158 | 1.69

P,Os 023 | 026 | 0.26 | 0.25 | 0.27 | 0.27 | 0.25 | 0.30 | 0.33 | 0.73 | 0.02

Cr,O3 | 001 | 001 | 001 | 0.01 | 0.03 | 0.03 | 0.03 | 0.01 | 0.01 | 0.03 | 0.01

LOI 4.4 2.4 2.1 24 2.3 0.6 3.4 4.9 2.1 1.7 1.5
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(FE203/Fe0 ,0line zueas g )58 olge B> 51 o) Sig

S8 S1| S10 S2 S7 S3 S6 S9 S4 S5 S12
SiO; 59.02 | 58.51 | 58.32 | 58.26 | 55.37 | 55.11 | 54.06 | 52.58 | 51.38 | 47.18 | 43.4
TiO, 045| 046| 0.48| 0.48| 051 0.49| 051| 064| 0.65| 094 | 1.13
Al,O3 16.06 | 16.2 | 16.62 | 16.21 | 16.17 | 15.26 | 15.26 | 16.42 | 16.7 | 14.83 | 13.78
Fe,03 6.37 6.7| 6.79 6.7 78| 7.13| 7.49 83| 8.71]|12.05|11.76
MnO 0.12| 0.11| 0.16| 0.12 01| 0.11| 0.08| 0.15( 0.15( 0.16| 0.15
MgO 431 394| 395| 397 6.04| 577 | 6.27| 6.09| 598 9.09 | 13.82
Cao 569| 631| 661| 658| 665| 651| 843| 7.62| 822| 991|11.12
Na,O 394| 368| 394| 3.68| 501| 496 | 4.29 49| 481| 333| 2.32
K,0O 298| 3.04| 269| 297 29| 346 | 247 3.01| 252| 161 1.7
P,0s5 0.23| 0.26| 0.26| 0.25| 0.27| 0.27]| 0.25| 0.31| 0.33| 0.74| 0.02
Cr,03 001| 001| 0.01| 0.01| 0.03| 0.03| 0.03| 0.01| 0.01| 0.03| 0.01
AW )...”.J u.i..w LgLa:daj.o.: g_)l.«.os )..oLo.C).:OLO.o -f-¥ J9A>
S8 S1 S10 S2 S7 S3 S6 S9 S4 S5 S12
Ba 395 411 477 290 141 316 326 352 425 314 73
Co 19 19.3 21.8 25.7 38.8 23.9 23.1 15.9 22.9 18.6 | 57.6
Cs 2.3 2.2 1.3 4.3 15 1.1 0.8 2.3 1.8 1.7 0.3
Ga 13.8 14.2 11.2 14.1 15 14.6 12.9 13.5 13 13.9 | 14.7
Hf 2.4 2.6 1.9 1.8 15 1.9 1.9 2 1.9 2.3 0.9
Ta 0.2 0.3 0.1 0.2 0.2 0.1 0.1 0.2 0.1 0.2 <1
Th 2.5 2.5 2.2 2.2 0.8 1.7 1.6 2.7 2.1 25 <2
U 1 1 0.7 0.8 0.3 0.7 0.7 0.9 0.8 0.7 <1
Vv 155 158 194 237 324 205 201 155 219 159 519
Zr 92.8 96 72.6 75.3 | 41.8 65 65.3 79.7 66.1 874 | 22.2
Y 12.3 13.1 11.6 14.5 17.8 10.7 10.6 10.8 12.7 125 | 11.6
Mo 1.4 1 1.2 0.7 0.9 0.6 0.7 1.6 1.1 1.4 0.6
Cu | 1814 | 929 20.2 75.7 | 424 919 | 36.6 50.8 88.4 81.3 | 226.4
Pb 3.2 6.8 3.8 4.2 3.7 7.4 11 4.3 12.4 5 17.1
Zn 25 31 14 22 40 30 27 51 34 45 20
Ni 12.3 12.7 17 11.7 20 39.3 25.8 18.5 18.7 14.7 | 30.3
As 2.6 1.2 55 2.1 1.7 3 1.8 <5 1.6 1.3 0.7
Sc 17 17 23 22 36 24 23 16 22 17 89
Nb 3.7 3.8 3.2 2.9 2.9 2.6 2.5 3 2.4 3.2 0.8
Rb 71.7 70.2 59.8 55.1 25.9 61 69.6 63.3 57.7 63.9 9.4
Sr 909.6 | 904.3 | 4799 | 826.4 | 587.4 | 707.3 | 645.9 | 709.2 | 1021.1 | 872.1 | 358.3
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S0 ez Jab
PPM s ) 0 3JUT (sloKiws (REE) 1 wliaS yolic polio -0-F Jsaz
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 | S12

La 13.8 14.3 | 15.3 | 135 12.9 111 111 114 11.9 14.7 3

Ce 26 28.3 | 35.2 | 285 28.9 21.9 21.4 23.3 25.5 29.6 8
Pr 3.48 3.62 | 439 | 3.93 12.4 2.76 2.82 2.97 3.3 3.56 | 1.35

Nd 13.6 157 | 181 | 164 19.1 11.8 11.9 12.8 14.2 14.8 8
Sm 2.98 3.24 | 3.32 | 3.62 4.48 2.64 2.65 2.58 3.26 3.07 | 2.57
Eu 0.94 092 | 1.03 | 1.05 1.26 0.8 0.77 0.77 0.94 0.89 | 0.85
Gd 2.92 2.96 | 2.83 3.6 4.33 2.45 2.57 2.39 3.03 2.84 | 2.93
Th 0.41 043 | 0.38 | 0.51 0.63 0.37 0.37 0.34 0.45 0.41 | 0.43
Dy 2.17 2.51 2.2 2.7 3.52 1.95 2.02 2.04 2.51 2.29 | 2.31
Lu 0.2 0.2 0.18 | 0.23 0.24 0.17 0.17 0.17 0.19 0.19 | 0.14
Ho 0.46 048 | 0.39 | 0.57 0.67 0.39 0.39 0.41 0.47 0.47 | 0.47
Er 1.32 1.35 | 1.17 | 1.58 1.87 1.03 1.15 1.09 1.31 1.26 | 1.19
Tm 0.2 0.2 0.16 | 0.21 0.26 0.16 0.16 0.16 0.2 0.19 | 0.16
Yb 1.33 126 | 1.04 | 1.44 1.57 1.03 1.08 1.07 1.25 1.24 | 0.88

.Fe203/FeO
S1 S2 S3 S4 S5 S6 S7 S8 S9| S10| S12
Q 9.16 | 8.78 0 0 0 0 0 8.75 0 8.24 0
Or |[17.96|17.55|20.448|14.89 | 9.515 | 1459 | 17.13 | 17.61 | 17.78 | 15.89 | 10.04
Ab |31.13|31.13 | 38.151 | 30.97 | 26.274 | 36.30 | 41.40 | 33.33 | 31.54 | 33.33 | 6.45
An |18.70 | 18.94 | 9.155 | 16.53 | 20.762 | 15.08 | 13.06 | 17.33 | 13.91 | 19.71 | 22.16
Ne 0 0 2.069 | 5.26 | 1.031 0 0.53 0 5.37 0 7.14
Di 7.57 | 8.46 | 15.648 | 15.89 | 16.285| 18.40 | 13.05 | 6.45 | 15.73 | 8.04 | 22.98
Hy |[6.303 | 5.96 0 0 0 1.63 0 7.74 0 6.11 0
Ol 0 0 4,988 | 5.27 | 10.576 | 3.82 6.3 0 551 0 16.65
Il 023 | 025 | 023 | 032 | 0342 | 0.17 | 0.21 | 0.25 | 0.32 | 0.34 | 0.32
Hm 6.7 6.7 7.13 | 871 | 12.05 | 7.49 7.8 6.37 8.3 6.79 | 11.76
Tn |0.825| 0.84 0 0 0 1.03 0 0.37 0 0.73 0
Pf 0 0 0.62 |0.819| 1.294 0 0.67 0 0.80 0 1.63
Ap 0.61 | 059 | 0.64 [0.782| 1.753 | 0.59 | 0.64 | 054 | 0.73 | 0.61 | 0.04
Sum | 99.22 1 99.23 | 99.08 | 99.47 | 99.881 | 99.12 | 100.83 | 99.18 | 100.03 | 99.83 | 99.20
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K,0/Na,O Sl <1.8 0.09-2 0.16- 0.98 1.51

+ME§§ST3T(')\Q(9\A%% V|t 2.8-21 2.4-13.1 13.12Av

#Mg oeikedl 33-72 15-57 58.77Av
(La/Yb)y >10 1.4-43 0.4- 35 13.26
Ni (ppm) eSile 24 0.8-240 2-88 18.96

Sr (ppm) 400-3000 8-8529 3-1400 479-1021
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Abstract

Razzeh area is a part of north of central Iran structural zone located in NE Troud (SE
Shahrood). In this area, a significant number of subvolcanics igneous bodies are
exposed, which mostly emplaced in the form of domes, dikes and rarely sills. Bazmin
and Andarkuh domes are their typical examples. Those are emplaced in the Eocene
volcanic and volcano- sedimentary rocks. Based on the field observation and age
determinations donned on the same plutonic and subvolcanic rocks of north of central
Iran structural zone magmatic belt, the mentioned domes most probably are younger
than Lower Eocene and their age range are between middle Eocene to upper Eocene.
Their composition cover a range from trachyandesite to trachybasaltic andesite. Rock
forming of these domes show porphyry, glomeroporphyritic and mycrolitic porphyry,
flow and sieve textures.

These domes include enclaves with various shape, mineralogical composition and
lithology. Thire nature are amphibolitic, gneissic, micaschistic, mafic microgranular and
mafic clots. Amphibolitic, gneissic and micaschistic enclaves are obvious evidences of
continental crust contamination. Mafic clots and mafic microgranular enclaves are
obvious evidences of magma mixing. According to general geology of this area,
amphibolitic and gneissic enclaves are originated from metamorphic rocks of lower
crust. Mafic microgranular enclaves and mafic clots, resulted from the primary
crystallization and crystal acomulation and mixing of magma mafic components during
later magma ascent.

Also according to the results of chemical analysis and geochemical diagrams, these
rocks show an almost uniform fractional crystallization pattern. Based on the
incompatible- incompatible, compatible- incompatible and compatible- compatible
diagrams, the studied rocks fallow from a fractional crystallization trend, associated
with crust assimilation and magma mixing, but fractional crystallization process is more
effective than others. According to normalized spider and rare earths elements
diagrams, the studied rocks show an enrichment in large ion lithophyle (LILE), light
rare earth elements (LREE) and high filed strength elements (HFSE) and a depletion in
heavy rare earths elements (HREE). These properties are typical geochemical evidene
of continental arc magmatic belts. Based on the geochemical characteristics the studied
rocks are classified as low silica adakitie. These low silica adakitics (LSA) are
originated from crystallization of melt which originated from melting of metasomatised
peridotitic mantle wedge by fluids which released during subduction and metamorphism
of Sabzevar- Darouneh Neotethian subducted oceanic slab beneath to southern margin
of northern part of central Iran structural zone.

Keywords: Petrology, geochemistry, continental arc, Adakite, Shahrood, Sabzevar—
Darouneh Neotethian subducted oceanic slab.
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