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Sample 235-11 HGRS
. Am Grt Grt
mineral - - Chl Ep Phn Ab Am - Ep Phn Ab
core | rim | core | rim core | Rim

Analysis | #112 | #114 | #56 | #40 | #124 | # 117 | #72 | #96 | #65 | #32 | #25 | #95 | #82 | #22
SiO, 38.1 [39.44|37.23137.73123.48|36.94|47.72|66.69 | 39.34|37.52|37.62|36.17 | 46.99 | 66.72
TiO, 1.33 | 1.27 [0.594] 0.32 | 0.06 | 0.47 | 0.4 | 0.00 | 1.47 |0.702| 0.52 | 0.3 | 1.09 | 0.03
ALO, [17.06]16.05|20.24 ] 20.38 [ 17.02 | 26.14 [ 27.39 | 19.16 | 15.02 | 19.95 | 20.66 | 20.66 | 29.37 [ 19.64

FeOt [ 15.57(15.79(22.04|22.57128.39| 893 | 523 | 0.04 | 18.78 [ 22.51 | 14.56 | 24.51 | 4.15 | 0.15

MnO | O0.11 | 0.18 | 3.14 | 1.11 | 0.84 | 0.11 | 0.06 | 0.00 [ 0.27 | 2.27 [+1.94 | 1.94 | 0.04 | 0.0

MgO 921 | 9.27 | 438 | 472 | 1481 | 0.28 | 2.56 | 0.00 | 8.8 | 4.61 | 486 | 486 | 2.11 | 0.0

CaO 10.49 1 10.72 | 9.81 | 12.63| 0.00 [22.51 | 0.2 | 0.38 | 10.80 |11.65] 9.55 ['20.99| 0.0 [ 1.21

Na,O [ 248 | 2.37 | 0.04 | 0.00 | 0.00 [ 0.04 [ 0.5 |11.68] 2.16 | 0.00 | 0.02 | 0.02 [ 0.88 | 11.12

K,O 10914] 0.95 ] 0.00 [ 0.00 [ 0.00 | 0.00 | 10.49] 0.07 | 0.76 |-0.00 | 0.00 | 0.00 | 10.29 | 0.05

Total |95.26| 96.4 | 97.47199.46| 84.6 [ 95.42]94.55]98.02 | 97.4 199.21 | 99.73 [ 99.45 [ 94.92 | 98.92

Si 579 [ 595 [ 294 | 295 | 531 | 294 | 653 [ 0.00 | 5.89 1 2.94 | 295 | 295 | 638 | 2.94

Ti 0.15 ] 0.14 | 0.03 | 0.01 | 0.01 | 0.02 [ 0.04 | 0.0 | 0.16 | 0.04 | 0.03 | 0.0l | O0.11 [ 0.0

AllV 22 1204 ] 006 | 0.04 | 2.68 | 2.45 | 1.46 1 2.1 1 005] 004 | 234 | 161 | L3

AIVI | 0.84 [ 0.81 | 1.82 | 1.83 | 1.85 2.95 0.58 | 1.79 | 1.86 3.09

Fe** 1.17 | 1.34 | 1.4 | 1.28 | 537 | 0.0 0.35 | 0.00 | 1.31 | 1.28 | 1.47 | 0.00 [ 0.37 | 0.00

Fe’* 0.72 1 0.65 | 0.16 | 0.17 | 0.00 | 0:53 (0.22| 0.00 | 0.93 | 0.17 | 0.12 | 0.58 [ 0.08 | 0.00

Mn 0.01 ] 0.02 | 0.21 | 0.07 |.0.16+f 0.00 [ 0.00 | 0.00 | 0.03 | 0.18 | 0.12 | 0.00 [ 0.00 | 0.00

Mg 2.08 | 2.08 | 0.51 | 0.55 | 499 | 0.03 | 0.52 | 0.00 | 1.96 | 0.54 | 0.56 | 0.06 [ 0.42 | 0.00

Ca 1.8 | 1.73 | 0.83 | 1.05/f 0.00 | .1.92 | 0.00 | 0.01 | 1.73 | 0.98 | 0.80 [ 1.83 | 0.00 | 0.05

Na 0.73 1 0.69 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.13 | 1.01 | 0.63 | 0.00 | 0.00 | 0.00 [ 0.23 | 0.96

K 0.17 ] 0.18 | 0.00 | 0.00 | 0.00 [ 0.00 [ 1.83 ]0.004| 0.14 | 0.00 | 0.00 [ 0.00 [ 1.78 |0.003

Cation | 15.66|15.63 | 796 | 7.9520.37( 7.89 | 14.03 | 2.02 | 1546 | 7.97 | 7.95 | 7.77 | 14.79 | 5.23

sum

Mg# 63 60 26 29 47 59 29 27

NaB 0.37 | 0.34 0.33

Grs 28 35 32 27

Pyp 17 18 18 19

Alm 46 42 43 48

Sps 7 2 6 4

Xps 17 20

Pg 7 11

Ms 53 55

Cel 27 19

Ab 98 94

Or 0.3 0.2

An 1.7 5.8
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Lg:l;.Tj..aJ s

Y J s aals!
Sample 235-15
Mafic band Felsic band
mineral Am Ot - Chl Ep Phn | Cpx Ky Ot - St Ep Spl Pg
core | rim core | rim
Analysis | #l #17 | #34 | #18 | #27 #7 #25 | #77 | #101 | #98 85# #4 #14
SiO, 39.81 | 40.32 | 38.49 | 38.18 | 26.33 | 37.27 | 47.87 | 50.73 | 37.63 | 37.00 | 37.81 | 26.64 | 35.67 | 0.00 | 45.56
TiO, 1.18 | 097 | 049 | 0.38 | 0.09 | 032 | 0.43 | 094 | 0.01 [ 0.63 | 0.31 | 0.66 | 0.52 | 0.54 | 0.00
ALO, 18.77 | 18.62 | 21.13 | 21.09 | 19.11 | 28.12 | 28.83 | 8.47 | 61.52 [ 20.51 | 20.72 | 53.36 | 25.2 | 55.14 ] 39.23
FeO* 1522 | 14.14 | 23.48 | 24.15 | 23.85 | 827 | 2.82 | 6.49 | 0.83 | 24.08 | 24.14 | 13.31 | 10.67 | 17.18 | 0.68
MnO 0.10 | 0.07 | 2.4 | 0.89 | 0.33 04 | 0.03 | 0.16 | 0.04 | 3.04 | 1.21 | 0.38 | 0.00 | 0.28 | 0.00
MgO 859 | 935 | 528 | 6.06 | 1698 | 0.32 | 2.45 [ 15.78 | 0.00 | 4.66 | 4.81 | 2.54 | 0.512| 2.99 | 0.08
CaO 10.49 | 1046 | 9.46 | 9.5 | 0.00 [22.81 ] 0.02 | 1593 0.02 | 9.36 | 10:61 | 0.00 | 21.03 | 0.02 | 0.45
Na O 2.88 | 2.69 | 0.05 | 0.03 | 0.00 | 0.03 | 0.63 | 1.34 [ 0.00 [ 0.02 [ 0.01 | 0.00 | 0.00 | 0.00 | 7.54
K0 0.85 | 0.97 | 0.00 | 0.01 | 0.00 | 0.00 | 10.57 | 0.00 [ 0.00 [ 0.00 | 0.00 [ 0.01 [ 0.00 | 0.00 | 0.64
ZnO 0.47
Total 97.89 | 97.59 [ 100.78 | 100.29 | 86.69 | 97.54 | 93.65 | 99.84 | 100.1°|.99.3 | 99.62 | 97.37 | 93.60 | 97.37 | 94.18
Si 587 | 592 | 297 | 295 | 5.64 | 292 | 645 | 1.84 1.00 | 2.95 [2.96 | 7.47 | 2.86 | 0.00 | 593
Ti 0.13 | 0.1 0.02 | 0.02 | 0.01 | 0.01 | 0.04 | 0.02 | 0.00 [ 0.03 [ 0.01 [ 0.13 | 0.02 | 0.01 | 0.00
AlY 2.12 | 207 | 0.02 | 0.04 | 235 | 259 | 1.54 | 015 1.97 [ 0.07 | 0.03 [ 17.65| 2.38 | 1.94 | 2.06
AM 1.13 | 1.14 1.9 1.87 | 2.38 3.03 1.83 | 1.87 3.95
Fe? 1.4 121 | 143 | 141 4.1 0.3 0.19..].0.00 1.4 144 | 3.12 04 | 0.07
Fe¥* 042 | 046 | 0.07 | 0.12 | 0.00 | 0.48 [70.21 | 0.00 | 0.01 | 0.16 | 0.12 0.64 | 0.02 | 0.00
Mn 0.01 | 0.00 | 0.15 | 0.05 | 0.05 | 0.02 | 0:00 | 0.01 [ 0.00 [ 0.2 [ 0.08 [ 0.09 | 0.00 | 0.00 | 0.00
Mg 1.88 1 204 | 0.6 | 0.69 | 532 |<0.03 | 0.49 | 0.85 [ 0.00 [ 0.54 [ 0.56 | 1.06 | 0.06 | 0.13 | 0.01
Ca 1.8 1.64 | 0.78 | 0.78 | 0.00 | 1.91 | 0.00 | 0.61 | 0.00 | 0.79 | 0.89 | 0.00 1.8 | 0.00 | 0.06
Na 0.82 | 0.76 | 0.00 | 0.00 |<0.00 | 0.00 | 0.16 | 0.09 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 1.88
K 0.16 | 0.18 | 0.00 | 0.00 ] 0.00 | 0.00 | 1.81 | 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 [ 0.00 | 0.00 | 0.1
Zn 0.1 0.46
Cation | 157411552 | 7.94 | 7.93 | 19.85| 7.96 | 14.03 | 3.76 | 2.98 | 7.97 | 7.96 | 29.62 | 7.76 | 2.96 | 14.06
sum
Mg# 57 62 29 33 55 61 81 28 28 74
NaB 041 | 042
Grs 26 26 26 29
Pyp 23 23 18 18
Alm 47 49 46 47
Sps 5 2 6 2
Xps 16 21
Pg 8 92
Ms 55 3
Cel 22 0.0

\a
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p e i3 IS 55 dalan L o ol (235081
JA@D)T Slidss js il o andllas 5 40 SN I
w3 Ve Sl YL ol 55 el S S (s
e Ollas woax g L 3 b 3l s S e alh ol S sl
> k55, (Rapp and Watson, 1995) 5 (Sen and Dunn, 1994)
RSO ISR VS JCIN PUNF Y PP ] W GRS IE
Xiongetal,, ;5 >l sladle ;3 555 o 8l LIS VS 5
U»Li‘w)):ywaﬁjé,\jm;omku (ZOOSb)
baousble ciouosd Aol b (b oy JLls 10 51 i L
S35 ARLLT Slides 4 e 5 Lol (3le <5 50)
(Yoder and Tilly, 1962; Heltz, 1976; Beard and Lof- _; ;>
gren, 1991; Springer and Seck, 1997; Selbek and Skjerlie,
Jool salie s 3T oale (2002; Koepke et al., 2004
dilaie ey 5 Glaes 5) i sl )8 Lisuosd
SOk (g pn =S58 55 5 guamms el p s S5

Ll 4 S Ly so (G5 Sl a5 A0 31 2aS oyl =)

e o e 5 g 5 iy L8 — e
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Sl Cu (Rapp and Watson, 1995; Rapp et al., 1999
S el OF Solu(Linet al,, 1996) aKalesl Sldlas )
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FILL els ORI Sl Same (630 53 s s ¥
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(Kretz, 1983) b JiS (s laztl 23e0Y st
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anllas 3550 slad gl melid = L il ¥ Jsd>

thermometry barometry
232a Hgr2 237 232a Hgr2 237
melanosome | melanosome felsic band melanosome melanosome felsic band
thermocalc T=715+54°C | T=624+67 °C | T=530£124°C | P=16.242.5Kb | P=17.2£2 Kb | P=14.5+2.5Kb
Am thermobarometry
(Ernst and Liu, 1998) T=745-780 °C | T=700-810 °C P=14-18 Kb P=15-19 Kb
Am-Grt thermometry
(Krogh Ravna, 2000b) T=743-776 °C | T=738-767 °C
Rutile (Watson et 701-765 °C 595-765 °C
thermometry | al., 2006)
AtP=15Kb | (Tomkinset | 656-714 °C 589-713 °C
al., 2007)
Rock/Chondrites REEs-Sun and McD 89 Rock/Chondrites REEs-Sun and McD 89
L L L L L . . . L L . L . cC¥? 5T rrrJrIrrrrrererrrrrTr
(@) ;ﬁr;%lgg:g:_lrge ; : () A Am-richneosome |
100 £x trondhjemites —=
3 100 -
10 41 | ]
1 10k -
1 : I - 9
i 1= —
PERY W N VN SR SN YRS N LN NN U N NN N WY S (N (M| VA [ W S (U [ S [

La Ce Pr NdPmSm Eu Gd Tb Dy Ho Er TmYb Lu

La Ce Pr NdPmSm Eu Gd Tb Dy Ho Er Tm Yb Lu

St b obe S Kleds slae Q)xsggﬂ,.;ASJ‘\;JMTCJM;,J}&:{W)ﬁ—a)@ prese St 53l obs slate ¢S @ o
p s o S S sl ole df.).,.:g& (D el ol o3ls obed aglin jslieay 50 adlae Coamy S- U glaes i wirl:ﬁ s S 5
Jamial 31 6 o5k o

Uswtel 5 ol adin Coamins - CJUs Glaess 5
S b ot VG slies el S Glyee L
o Ulpen 1 ey dlisas = S s padel oS
Cnnd 0k sz 15 gad 55 3l Ced WO 5 J sl 3 42
236 olis 51 (SUE 5 slad gkl p g 5S 5 45 g0 (2o S 4,
o) Koo S b ol 5l S 8 5 K Sk
O e e O
S SAE e Dot eSae Sl S il ee —
S b ole 5l ShiLg 5 oS S sl ols
e (@0 1K) s dali |y (pove Cuie ) S
3 el ot 53 Usmdel 5 S sy SOk oS
(David- ol Clde 506 55 DS 50 S a8 5 isuosd
55 Jgmisl 5 <58 Jlsls 4 a5 L (son et al., 2007
robs 5l (S g wilaie il e — 58 slap e 5L
53 O (S35 fends i s sS 5 3 f Sb 5k
)3 e yS 3 e I (e SlS s B

Y

ER X

Jf Ko wy)
oS S 5 2 (ool ol pled HUT 2l
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Sz g sl Glikson (1979) 5 Cox et al. (1979) oo
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Laesls 31 a5y sbolen Al o 2S15T laclie Sls ya |
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e o e 5 g 5 iy L8 — e

Sl 5 aleSs sy sbke (N€01,2,3) ¢ s 55 5 (Leucol) N3 sl o 5 S ) (Melanol) po e JS S ol 5T = ¥ s
.aikews (*Trondhjemites and Tonalite) Uy 5 ey 5 slros s pland S 5

samples Neol Neo2 Neo3 Melanol Leucol Trondhjemites
and Tonalites*
SiO, 51.44 51.46 54.31 45.74 62.47 69.01
TiO, 0.969 0.923 0.78 1.806 0.289 0.19
ALO 14.58 16.07 15.48 16.39 17.5 16.6
*FeO 11.78 9.7 9.57 15.57 3.76 1.91
MnO 0.136 0.121 0.105 0.509 0.07 0.03
MgO 6.88 6.22 5.47 6.11 1.76 0.048
CaO 8.19 7.38 6.66 9.46 4.64 3.15
Na,O 2.86 3.52 3.42 2.18 7.61 5.44
K,0 0.94 1.48 1.23 1.27 0.38 1.49
P,O5 0.1 0.1 0.18 0.62 0.1 0.08
LOI 1.82 1.72 1.74 0.9 1.64 1.06
Totale 99.69 98.7 98.95 100.6 100.2 99.49
Sc 34 27 27 39 10 0.5
Be <1 <1 <1 <1 <1 0.1
A% 328 294 266 308 87 2
Cr 40 <20 30 40 <20 5
Co 39 35 30 37 11 3
Ni 40 30 40 <20 <20 2
Cu 110 130 80 120 60 5
ZN 140 120 120 150 40 20
Ga 18 17 17 16 12 17.17
Ge 1.5 1.2 1.3 2 0.8 0.7
As <5 <5 <5 <5 <5 2
Rb 23 44 39 52 4 34
Sr 193 226 208 136 365 409
Y 12.9 10.9 10.7 57 14.1 1.89
Zr 29 57 22 64 56 90
Nb 1.8 22 1.3 6 0.8 3.6
Mo <2 <2 <2 <2 <2 1
Ag <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
In <0.1 <0.1 33 <0.2 <0.1 <0.1
Sn 1 1 1 1 <1 <1
Sb <0.2 <0.2 <0.5 0.6 <0.2 <0.2
Cs 0.8 0.8 1 2.1 0.5 0.46
Ba 73 158 111 194 58 247
La 1.23 1.01 1.55 7.4 21.3 4.68
Ce 4.03 2.73 4.03 17.5 40.8 8.88
Pr 0.99 0.66 0.88 2.25 5.28 1.23
Nd 6.52 433 5.53 5.53 23.5 5.35
Sm 2.74 1.82 2.14 3.5 5.39 1.26
Eu 0.854 0.615 0.69 1.25 1.54 0.36
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Gd 3.35 2.46 2.73 5.1 4.56 0.98
Tb 0.55 0.44 0.46 1.1 0.63 0.12
Dy 297 2.36 2.39 8.4 3.21 0.45
Ho 0.56 0.46 0.46 2.1 0.53 0.06
Er 1.38 1.18 1.17 7.6 1.31 0.15
Tm 0.185 0.165 0.161 1.3 0.161 0.02
Yb 1.12 0.99 0.95 8.9 0.9 0.12
Lu 0.164 0.147 0.138 1.39 0.12 0.01
Hf 1.5 1.6 1 2.1 1.5 2.54
Ta 0.15 0.16 0.09 0.3 0.05 0.24
Tl 0.21 0.4 0.35 0.6 0.05 0.24
Pb 7 1.5 5 1 2 8.77
Th 0.05 0.08 0.08 1.5 2.08 1.01
U 0.05 0.08 0.27 0.3 0.72 0.41
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- Agarde, P., Monie, P., Gerber, W., Omrani, J., Molina-
ro, M., Labrousse, L., Vrielynck, B., Meyer, B., Jolivet, L.
and Yamato, P., 2006. Transient synobduction exhumation
of Zagros blueschists inferred from pressure, temperature,

deformation, time and kinematic constraints: Implications

1. slab break-off

Y5

e o e 5 g 5 iy L8 — e

s s s sl e L e S s L
Ll il oS e s sos e sl ey e s
P o 4 e sl b S h ) Aol
(aL?Ls\ S oetima 5l pam pl aam s b Rl 8
ol S5 sty o Blesl s dsucsd dul b
ol m el S Ll 5 sl 4 Ol e a5 4 S s
(Okudaira o sl3l Ole atiy b Ol ot cw sl at
p—ij , —— J(and Yoshitake, 2004; Uehara and Aoya, 2005
L (Yogodzinski et al., 1995; 2001) 5 5 & U:,J;l)j,é
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for Neotethys wedge dynamics. Journal of Geophysical
Researches, 111 (B11), B11401.

-Alavi, M., 1991. Tectonic of the Middle East. Geologi-
cal Survey of Iran, Scale 1:15000000.1Sheet.

- Alavi-Tehrani, N., 1977. Geology and petrography in
the ophiolite range NW of Sabzevar (Khorasan/Iran with
special regards to metamorphism and genetic relations
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