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Fe3+

Greenschist

-
s (Evans and Frost, 1975) Fe*"-Al-Cr Jlss_ai -A IS
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oweriamphibolite o)l_.w>) )Q ).Q‘_Mu‘).u Lguw.:su\_i).\u )Q uL..u_w‘ ;z_»..xﬁj,‘o

s oo i 1) Slios cudguinl

upper amphibolite
facies Mantle chromitite

L

[
Cr Fore-arc peridotites Al

el STy e 5o il § Jsmadol «u)lS (il o glacd o Ly 39,5801 5555 155 By (sloools -\ o

Min. Atg Atg Ctl Ctl Lz Lz Amp Amp Amp Amp Amp Chl Chl Spl Spl

SiO, 4197 4570 4236 40.76 4057 3819 5563 5512 5720 57.08 56.38 3138 29.01 0.60 1.77
TiO, 0.00 0.00 0.00 0.00 0.00 0.02 0.05 0.02 0.05 0.00 0.03 0.09 0.05 0.29 0.29
AlLO; 284 4.56 0.04 0.14 0.34 0.00 1.61 0.85 1.46 1.41 167 1359 15.02 3.03 2.82
FeO 3.03 3.55 5.47 2.83 2.82  10.68 191 2.53 1.40 1.26 176 1443 23.05 59.81 61.00
MnO 0.05 0.07 0.36 0.09 0.08 0.08 0.09 0.12 0.05 0.06 0.03 0.27 0.41 0.84 0.77
MgO 3754 3365 36.14 3876 40.70 39.67 2544 2451 2476 2406 2479 2765 19.13 276 1.49
CaO 0.24 3.06 0.27 0.14 0.11 0.06 1144 10.00 12.09 1249 1189 0.03 0.06 0.00 0.00
Na,O 0.02 0.11 0.03 0.00 0.01 0.01 0.28 2.09 0.35 0.47 0.45 0.04 0.07 0.00 0.00
K0 0.00 0.09 0.06 0.00 0.00 0.00 0.05 0.16 0.07 0.05 0.10 0.03 0.04 0.00 0.00
Cr,0; 0.84 0.84 0.02 0.02 0.00 0.71 0.53 0.51 0.51 0.57 0.43 0.01 002 29.74 31.20
SUM 86,52 9164 8475 8275 84.63 89.42 97.03 9598 98.07 9752 9752 8752 86.86 98.03 98.30

(®) 7 7 7 7 7 7 23 23 23 23 23 14 14 4 4
Si 1.90 1.92 2.08 2.01 1.94 1.78 7.63 7.73 8.26 7.80 8.20 3.13 3.06 0.06 0.02
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.01 0.01

Fe 0.17 0.13 0.22 0.12 0.13 0.00 0.22 0.26 0.21 0.14 0.26 1.20 2.03 1.79 1.85
Al 0.40 0.47 0.00 0.02 0.49 0.00 0.26 0.14 0.43 0.23 0.49 1.60 1.87 0.12 0.13
Mn 0.00 0.00 0.02 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.00 0.02 0.04 0.02 0.02
Mg 2.53 211 2.65 2.85 2.90 2.75 5.20 5.12 3.58 4.90 3.61 411 3.01 0.15 0.08
Ca 0.01 0.14 0.01 0.01 0.01 0.00 1.68 1.50 1.75 1.83 1.73 0.00 0.01 0.00 0.00
Na 0.00 0.02 0.01 0.00 0.00 0.00 0.07 0.57 0.10 0.13 0.13 0.00 0.00 0.00 0.00
K 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.03 0.02 0.01 0.03 0.00 0.00 0.00 0.00
Cr 0.06 0.06 0.00 0.00 0.00 0.05 0.06 0.06 0.15 0.06 0.12 0.00 0.00 0.84 0.89

SUM 4.92 4.84 5.00 5.00 5.00 5.00 1546 1451 15.09 1458 1514 10.07 10.01 299 2.99
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100/18*LO1 Wt.% Jg—s,8 _wlosl s 00y aslllas
Cwl 0ui plosl (Parkinson and Pearce, 1998)
Loasges (o (il yaw Glie olowl ol o &5

3,8 )15 0,5 FEIB0 B AMEY 5l lossase o

o] gy S gy 3o (Souliod s
i Lol yolie glan ST S5 Y Joan

CIPW p 55 oty S5 S 5o, o

el VVPY L5 YYD o 4326 slaasies LOI

03y ‘5».».».1[4]...: wed.o).l FV-19-2 9 FV'23'11) ‘LhtsllS(CIPW) }ul.a)j.v ;,‘.»Sfl 9 ).Q,.M.o‘,u LgLﬁwybflLuo XRF AA)JU CJL».‘ -Y Jju\}

Sample FV-23-11 FV-19-2 FV-23-B FV-25
(Wt%)
sio, 43.48 42.65 40.38 40.19
Al0; 0.90 0.18 1.42 0.42
Fe,0; 3.19 3.8 3.15 3.84
FeO 5.73 5.71 5.75 6.81
ca0 0.95 0.60 2.42 1.05
Na;0 0.03 0.04 0.02 0.01
K0 0.01 0.02 0.01 0.03
MgO 41.62 4155 34.45 35.38
TiO, 0.11 0.08 0.10 0.08
MnO 0.15 0.15 0.15 0.15
Cr,0; 0.32 0.33 0.32 0.33
LO.I 3.35 5.37 11.62 11.58
SUM 99.84 99.87 99.93 99.88
CIPW Norm (Wt%)
or 0.06 0.12 0.07 0.18
Ab 0.25 0.34 0.17 0.08
An 2.37 0.28 4.27 118
Di 1.95 2.23 7.32 3.72
Hyp 30.55 31.09 32,87 37.83
ol 59.47 60.37 49.36 49.96
lIm 0.00 0.15 0.21 0.17
Mt 4.63 4.89 5.18 6.31
cm 0.47 0.52 0.54 0.56
Total 99.66 99.98 99.98 99.99
ol = loan 155 gila,g polie 5l la SIS polis Cexy

235 ploxl
Lo addllas 55 Lo cdgigp S 5
Ol-Opx-CpxX  —ilis g5l 0,95 jlog—ai 3l ool il
Ay L (A1 JSi) o s (Coleman, 1977)
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S8y sgis e oanlive olacglis TiO, s MgO
AU L LS s ol an wls 1) gl ul() -
s CaAl: e 5 olie 5,20 )3 ot (il o
(Savov et al., 2005) < 5 L .o Mg
JiS 35 j3—o Jslse j) e EN 5 PH
PAlL i S il polie gpd S0
ol as Gy o |y sa i a4l Lo

PAL sl coi LS ol s ol
wlalslblycdb pyla b ALY asaul
S AIOH)Y g AP* &y o a,PH>8 4 PH<4
o—1,5 (Maynard, 2011) s — 7,5 L

355 oo el PH>8 )3 Ygasno (ol (il o

Lherzolite
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Websterite
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Al,O5

)
Ultramafic
cumulate

Cao

2 loa s aBly Cdgs ) S g a5l edgu0e
(B-9 JS—2) TiO; J—lis ,0 AlO3 Jlsg—oi ol
(Winter, 2001 Brown and Mussett, 1993)
3 9= byl Sy la Ladged S
(C-1 JS—2) Al,03-CaO-MgO  —lis Jlog—ai
5 aslllae 0,5 sLna g (Coleman, 1977)
iy S9-S5 slacaiga p edga e
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Abstract

The study area is located in NW of Piranshahr town, Western Azerbaijan province. Based
on the petrography, mineralogy and textural relations, the peridotites studied are classified
into two groups: serpentinized peridotites and serpentinites. The second type, on the base of
serpentine polymorphs and texture can be classified into three subgroups in turn: a)
hydrated serpentinites which are characterized by low temperature serpentine polymorphs
(chrysotile and lizardite), b) antigorite (high temperature serpentine polymorph) bearing
serpentinites which formed at relatively high T and P conditions having interpenetrative
texture and c) listwanitic serpentinites with brecciated texture containing of minerals as
serpentine, chlorite and high amounts of carbonates. Distinguishing of serpentine
polymorphs in the investigated rocks has been done using Raman spectroscopy and
microprobe analysis. Formation of low-T serpentine polymorphs in the hydrated
serpentinites are most likely related to the in-situ alteration of oceanic crust whereas
antigorite in the metamorphic serpentinites is formed due to regional metamorphism during
subduction and/or subsequent closure of ocean. Tremolite, clinochlore/picnochlore and Fe-
rich spinel are coexisting minerals with antigorite. Temperature and pressure of the
antigorite bearing serpentinites are obtained on the basis of equilibria reactions using
THERMOCALC, as 550 °C and 7 kbar, respectively. On the base of olivine and pyroxene
norm, the protolith composition of the Piranshahr metaperidotites is determined as
harzburgite and less lherzolite. The high MgO and relatively low CaO and Al,O3; contents
of the investigated rocks indicate ophiolitic characteristics of the Piranshahr metaperidotites.
Considering the location of the Piranshahr ophiolites at the end of the northwestern part of
the Zagros ophiolitic belt, it can be concluded that hydrated serpentinites and antigorite-
bearing serpentinites are formed in relation with static oceanic floor alteration and
subsequent dynamic metamorphism during subduction and/or closure of the Neotethys
ocean, respectively.

Key words: Raman Spectroscopy, Mineral chemistry, Serpentine polymorphs,
Metaperidotite, Piranshahr, Sanandaj-Sirjan zone
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