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G| e Fault
- Jurassic volcanic and sedimentary rocks i £ Amphibolite, gneiss, schist (High-grade zone)
P zZ Sample localities
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RH4-6 76.84 12.47 0.64 3.80 3.59 934 1.24 914 751.7
RH4-8a 7739 12.77 1.23 5.04 1.29 109.2 1.28 94.6 761.8
RH5-1 75.13 12.89 1.04 3.71 3.93 168.7 1.33 99.2 795.0
RHS5-2 76.61 13.14 1.62 SETT 0.13 160.1 1.34 99.4 790.2
RHS5-5a 76.85 13.07 0.87 6.41 0.22 142.0 1.32 98.3 780.8
RH6-3 75.87 12.78 0.97 5.10 1.67 162.4 1.31 96.8 793.7
RH7-2 76.01 12.36 1.97 441 1.49 168.5 1.39 104.4 790.3
600 ) 300 =
500 2504
400 -
T 004 W
2300 £ ooy
S 200 & 10 e ]
\.\‘*» \
100 A ° 100 4
0 T T T T T T T 50 T T T
70 71 72 73 74 75 76 77 78 60 65 70 75 80
SiO, (Wt%) SiO, (wt%)
).:‘)4 I Zr )‘09.4;.; 89y 2 asJllao 3,90 6L®<b}o.: g,u.’_‘ayo (o Zr 9 SlOZ O GD.».A M ouLA.’ (u?.” 0 J&w
iloads (:3‘9 YO-A- ’OC O u.)Lcé 039l 4O as s(\ aAY O R 9 u}.u.a)‘}) S|02
S OS R ek 0 a5 sk lepsd fSCas oSl sl oo VFO-VIFY gy & (Soeas

ey Ol sleimgy
VFY



VY bl b S 5 sl ol (wlidcn ) (o) 2

e 50 9 (A USE) Cawl LA joome g TET jeone abai 5 a5 Cawl 4z, YVOV bl (84 oo
slewl 5 &y, (T ole el S o) Slil) ST/SA o b (LT, LA) ablas

(oA g JS8) 05y oo ,l,8 ST A il o lastiw] Blyzsl [T sl o laskes!
O dsly SIEL Ll a5 098 oo e 5 (a3

LY T L G e
A5 BN S AR LR L

-dihaio glyls P4 (2 (cuSelie 5 (somablie gol> P2 (1. ol wolS lacl 5 51 S 55 sl sl # JSi
-JBol g samailaie sl P2 (4 (Olie JBol sgime P2 B LT L g, slagyjem 5l ol ol 5 g0
P3 (7 (S 5 Olie JBol ggl> P5 (6 colie JBol ol P2 G wwsbl b U5y, slogyew 5l olo
P5 (10 lie JBol 5 (KeSss lyls P59 gamaalaie sl S10 B (s, 39w 3l plo ol s5ixe
(12 Sl Jol g (Sosls 6l)ls S15 (11 woSLT L Sy, slacyjem Bl olyen 4 Clde JBol 6l
-JBol g sanailais slls P4 (13 wesLT L g, slogysem 5l sla ol 5 cuSalie (ganablaie gsl> P2

bTh gy slogjom 5l ol
oy 4 A Cunl e EDX el EDX ;JU!
3 5 009 SEM (6,06 Jg xSl oSy, Se Energy Dispersive X ray olalS caaso EDX
“s olod a 5SS (nl Sl (S5 Chih o2 EDAX L EDS o] & wligl (55 o5 o

99, O3S AT Glp o) S Gl S e
TENCRE A RY-F A RPUIVERE P SN gt

«§14:7 «P5:6 <D:5 «P3:4 P4:3 «S10:2 <S10: 1 «,S 15 slo,obs 5 sing, (59,8 CoNuwg e yguai IV i
.D:10 « P3:9 «P3:8
Oy RIS sletagy
\FY




\FE

LA < Al
50 150 250 350 450 550 650 750 850 1A
50
150
250
/ |
350 Yy 8 o
B 4b &
B e e 4_ 1Y =
2
3
" = 4c
550 4 —
650 —
5.
750
. 79 ©
850
1,2 3 4 5 6,7
v_v |y OS5 s Jgld (i
CRUST 7 <2% 2-10% 10-20% >20%
MANTLE

5 &l il iy 4 LA LT) Jloged (LA, LT) Silos alaii (0 55 5 i, oslyd qussr (Gl A S
L LS)L‘J g_)Lu..:L‘xA .‘amy wd." 99 u)‘ (TET) 03 d.wl.?bo G»qu:u) J.nlg.) “)-‘9) 9 (ML&” Wub‘

I-A=Y7%1001 A X npy I-T=Y%,

gl oo b)) ) e

[T Xnur

odl odpdigy Mo L aS S5 jsh )0 Sezge
APAY Gl wlole & loges Gillae o]
Au AZEY Fe: YrLe# Sinoe/loY O
3 930 b jaie do s Gl g ZFF/Y
T loges GRe OGN O R
Zr$VIAL o SINA/EE L O AAFEL Lol

< 2°

REw

Element Wi%

0K 18.67

SiK 19.44

K 61.89
Total 100

@ by o EDS jloges g 56T (0 Ol (adies e oS 23 ok 5l (siugy ($59,Sl QoSwy e pgas (1A S0
5 5T (@ Db pidey b oS 05 jsb 5l sdegy S9SNl 0sSwg Se pgal (¢ b Gide ed S p) ek

Oy ead ool ol sy 5l SO e
S o, plais] wls ol SGoa deloges
yaie Jote ShlE g 4 St i) L sla
31 edel Cewody gl Ll dges o LAl 040
3 S x5 slaysh 5o seree lajraie (i
Gl WO (555 weys Sjpot 1SS loged
S9y 2 Ogliie alais 9o ;o lajdUl) ol ou

S yaie s (Wlaid S plxl oS p5 55k o

Element Wi%
0K 16.94
SiK 15.57
FeK 3.06
AuK 1841
ZrK 46.03
Total 100

Mo idg b (S p5 59k 40 bgype EDS logas

Orey IS Sleedag

VY



VFo

e WA ELZOW{ JC K S SV AR E T S

OS2y sbyel cwliscsy, wsbge <Yl
N CRPRUERYN ARV TL P PG [ SO CSN
o slp slawg (Sail g glansss W clice
) O 25 sk by ) bl g col SIS
sloysh JSis Ol az o d(iege e85 (lgis
S5 e axy0 Ao B Ve sgam j8 oS 5

SIS ool
b mlis 008y Culos 5 Alie E iy s

by b as )0 0.8 0l oBils (re) pole g
wigled o (10,08 iagh ol

ez 9 o Tl 00,5 e Sl Sl
Ol e pole

‘.é.é ‘QL.’.QS“) 9 us.) ‘ULQLA.MJ cdd: s(5‘>l..a‘)—
Gob e 0,8 0l Jled ‘g;?:-ol.ﬂ LSL“’J*-.’L-?
ARV

-Belousova, E.A., Griffin, W.L. and
O’Reilly, S.Y., 2006. Zircon crystal
morphology, trace element signatures
and Hf isotope composition as a tool for
petrogenetic modeling: examples from
eastern Australian granitoids, Journal
Petrology, v. 47, p. 329-353.

-Benisek, A. and Finger, F., 1993.
Factors controlling the development of
prism faces ingranite zircons: a
microprobe study, Contribution to

=

& 3 Al
dibhio o adllhae 0)50 (lS lacodlS
FO og0> (dgpeanly dw jglme) (ol
ol el ool @8lg 0S5 0 d Jled (5 eskS
- g Blaieey A il 85 adhie
5 2o by oeloly il o ol an
dibie S slacuilF (355 ol
LS DAl o5 sibloe (o Al 4 Sgiome
—ad,F 18 el IS5 ,5s 5 55,5 b
s (Sghee S gl S Gl il
Jolis g anils Slaiz g5 owlis SIS bl
G Slwals MSePL 5l sla S
Ol eJgradol (5 305 Sl o gSmge o

&L
9 .a.d coliéﬂ‘é suk_J GULJL.M) sk_ew 6L5>'L.’.)_

‘Ls?‘bl'«’i LSL:-“-’j) SMMW‘;LM 5o gS...aL._;.)
5 Olnl oelidimey pezsl Gialen Geonse
opply Bl (wlidine (o aler oot

Ol s
9 .a.é ‘QL.’.Qj‘Q suu cuLuL....u ‘dw s(_§‘>l.‘|‘)—
p Seele ASE 5 556 AYATD Gp g gate
2 e pelogulio olhan 4 35068 sb

Mineralogy and Petrology, v. 114, p.
441-451.

-Corfu, F., Hanchar, J.M., Hoskin,
P.W.O. and Kinny, P., 2003. Atlas of
zircon textures, In: Hanchar J.M. and
Hoskin P.W.O. (eds.), Zircon, Reviews
in  Mineralogy and Geochemistry,
Mineralogical Society of America, p.
468-500.

-Davoudian, A., Genser, J., Dachs, E.
and Shabanian, N., 2008. Petrology of

Owey IS et

A



\¥5

eclogites from north of Shahrekord,
Sanandaj-Sirjan Zone, Iran. Mineralogy
and Petrology, v. 92, p. 393-413.
-Davoudian, A.R., Genser, J., Neubauer,
F. and Shabanian, N., 2016. “°Ar/*Ar
mineral ages of eclogites from North
Shahrekord in the Sanandaj—Sirjan
Zone, Iran: Implications for the tectonic
evolution  of  Zagros  orogeny,
Gondwana Research, v. 37, p. 216-240.
-Deer, W., Howie, R.A. and Zussman,
J., 1966. An introduction to the rock
forming minerals, Longman, London,
549 p.

-Deer, W.A., Howie, A. and Zussman,
J., 1991. An Introduction to the Rock-
forming Min-erals, Longman, London,
528 p.

-Eby, G.N., 1992. Chemical subdivision
of the A-type granitoids: petrogenetic
and tectonic implications Geology, V.
20, p. 641-644.

-Finger, F., Friedl, G. and Haunschmid,
B., 1991. Wall-rock derived zircon
xenocrysts as important indicator
minerals of magma contamination in the
Freistadt granodiorite pluton, northern
Austrian Geology Carpath, v. 42 (2), p.
67-75.

-Finger, F., Haunschmid, B.,
Schermaier, A. and Quadt, A., 1992. Is
zicon morphology indicative of a
mantle or crustal origin of a granite?
Comparison of Pupin indices with Sr
and Nd isotop data of 26 Austrian
granites, Mitteilungen der
Osterreichischen Mineralogischen
Gesellschaft, v. 137, p. 135-137.

-Frost, B.R., Barnes, C.G., Collins,
W.J., Arculus, R.J., Ellis, DJ. and
Frost, C.D., 2001. A geochemical

classification for granitic rocks, Journal
of petrology, v. 42, p. 2033-2048.

-Frasl, G., 1963. Die mikroskopische
Untersuchung  der  akzessorischen
Zirkone alsRoutinearbeit des

Kristallingeologen, Jb. Geology B.-A.
(Wien), v. 106, p. 405-428.

-Griffin, W.L., Wang, X., Jackson, S.E.,
Pearson, N.J., O’Reilly, S.Y., Xu, X.
and Zhou, X., 2002. Zircon chemistry
and magma genesis, SE China: in situ
analysis of Hf isotopes, Pingtan and
Tonglu igneous complexes, Lithos, v.
61, p. 237-282.

-Hoppe, G., 1963. Die Verwendbarkeit
morphologischer  Erscheinungen an

akzes-sorischen Zirkone far
petrogenetische Auswertungen,
Abhandlungen der Koniglichen
Akademie der Wissenschaften zu
Berlin, v.1, p. 1-131.

-Janousek, V., 2006. Saturnin, R

Language script for application of
accessory-mineralsaturation models in
igneous  geochemistry,  Geological
Carpathica, v. 57, p. 131-142.

-Kemp, A.LS., Whitehouse, M.J.,
Hawkesworth, C.J. and Alarcon, M.K.,
2005. A zircon U-Pb study of
metaluminous (I-type) granites of the
Lachlan Fold Belt, southeastern
Australia: Implications for the high/low
temperature classification and magma
differentiation processes, Contribion of
Mineralogy and Petrology, v. 150, p.
230-249.

-Koksal, S., Gonclioglu, M., Toksoy-
Koksal, F., Mdller, A. and Kemnitz, H.,
2008. Zircon typologies and internal
structures as petrogenetic indicators in
con-trasting granitoids types from
central Anatolia, Turkey, Mineralogy
Petrology, v. 93, p.185-211.

-Kovaleva, E., Austrheim, H. and
Kloétzli, U., 2016. Interpretation of
zircon corona textures from metapelitic
granulites of Ivrea-Verbano Zone,
Northern Italy: Two-stage
decomposition of Fe-Ti oxides, journal
Solid Earth Discuss, doi:10.5194/se-
2016-164, 2016.

Owey IS et

VY5



e WA ELZOW{ JC K S SV AR E T S

\FY
-Martins, H.C.B., Simo’es, P.P. and
Abreu, J.,, 2014. Zircon crystal

morphology and internal structures as a
tool for constraining magma sources:
Examples from northern Portugal
Variscan Dbiotite-rich granite plutons,
Comptes Rendus Geoscience, v. 346, p.
233-243.

-Poldervaart, A., 1955. Zircons in rocks,
1. Sedimentary rocks, Am, Journal of
Science, v. 253, p. 433-461.
-Poldervaart, A., 1956. Zircons in rocks,

2: lIgneous rocks. Am, Journal of
Science, v. 254, p. 521-554.

-Pupin, J.P. and Turco, G., 1972.
Application des donnees

morphologiques du zircon accessoire en
petrologie endogene, CR Aead. Science
Paris, v. 275[D], p. 799-802.

-Pupin, J.P., 1980. Zircon and granite
petrology, Contributions to Mineralogy
Petrology, v. 73, p. 207-220.

-Pupin, J.P., 1985. Magmatic zoning of
Hercynian granitoids in France based on
zircon typology, Schweiz, Mineralogy
Petrogr, Mitt, v. 65, p. 29-56.
-Schermaier, A., Haunschmid, B,
Schubert, G., Frasl, G. and Finger, F.,
1992. Diskri-minierung von S-type und
I-type Graniten auf der Basis
zirkontypologischer  Untersuchungen,
Frankfurter Geowiss, Arb, Serie A
Geologie-Paldontologie, v. 11, p. 149-
153.

-Siebel, W., Thiel, M. and Chen, F.,
2006. Zircon geochronology and
compositional recordof late to post-
kinematic granitoids associated with the
Bavarian Pfahl zone (Bavarian Forest),
Mineralogy Petrology, v. 86, p. 45-62.
-Sturm, R., 1999. Longitudinal and
cross section of zircon: a new method

for theinvestigation of morphological
evolutional trends, Schweiz,
Mineralogy petrogenesis, Mitt, v. 79, p.
309-316.

-Sturm, R. and Steyrer, H.P., 2003. Use
of  accessory  zircon for the
quantification of volume changes in
ductile shear zones cutting plutonic
rocks, Chemie Erde, v. 63, p. 31-54.
-Sturm, R., 2010. Morphology and
growth trends of accessory zircons from
various granitoids of the south-western
Bohemian  Massif  (Moldanubicum,
Austria), Chemie Erde, v. 70, p. 185-
196.

-Vry, J., Compston, W. and Cartwright,
., 1996. Shrimp Il dating of zircons and
monazites: reassessing the timing of
high-grade metamorphism and fluid
flow in the Reynolds Range, northern
Arunta Block, Australian Journal of
metamorphic Geology, v. 14, p. 335-
350.

-Wang, X., Griffin, W.L., O’Reilly,
S.Y., Zhou, X.M., Xu, X.S., Jackson,
S.EE. and Pearson, N.J., 2002.
Morphology and geochemistry of
zircons from late Mesozoic igneous
complexes in coastal SE China:
implications for petrogenesis, Min Mag,
V. 66, p. 235-251.

-Watson, E.B. and Harrison, T.M.,
1983. Zircon saturation revisited:
temperature and composition effects in
a variety of crustal magma types, Earth
and Planetary Science Letters, v. 64, p.
295-304.

-Whitney, D.L. and Evans, B.W., 2010.
Abbreviations for names of rock-
forming minerals, American
Mineralogist, v. 95, p. 185-187.

Owey IS et

VYV



