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ARTICLE INFO EXTENDED ABSTRACT

Introduction
The Jandaq metamorphic complex is a part of the Yazd blothkei

Central Iran structural zonand northwest of Khur, in the eastern p
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Keywords of the CentraEast Iranian Microcontinent (CEIM) F{gure J
PaleaTethys subduction (Heidarianmanesh et al. 2022The Jandaq etamorphic comple»
Regionalmetamorphism (IMC) consists of metamorphic and meaeous rocks dated blato
Oxygenstable isotope Late PermianEarly Jurassic period¥he JMC is characterized by tt

Metagranite
Chah Zard

presence of metamorphosed peridotites, schists, amphibc
migmatites, intruded by granites and pegmatite d{kesmanko et al.
1984 Bagheri 2007 Tabatabaeimanesh and Shar2®11 Muttoni et
al. 2015 Jamshidzaei et al. 20p1 Thermobarometry studie
(Heidarianmanesh et.&2022 showed a regional transformation fro
amphibolite to granulite facies, attributed to medium P/T Burroy
metamorphism during crustahickening in subduction zones «
continental collision due to subduction of the Palethys Ocean ant

d | N

10.22108/ijp20241428701343 subsequent tectamactivity in the region

The primary objective of the present study is to Petrographic observations as well as stable oxygen
provideevidence of Paledethys subduction and the isotope analysis of quartz and whealeck samples
resulting continental collision in the northern CEIM were conducted to provide deeper insight into the

Therefore, this study focuses on Chah Zard meta  magmatic and metamorphic history of the JMC area

granite, intruded the various IMmetamorphic rocks Research Methods
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The methodology of this study involved extensive
fieldwork, petrographic analysis, and stable oxygen
isotopestudies Field observations were concentrated
on the contact between the Chah Zard granite and the
surrounding metamorphic rocksSamples from
various parts of the JMC were collected, and thin
sections were prepared for petrographic examination
Stable oxygen isope data from quartz crystals and
wholerock samples were analyzed to assess the origin
and the evolution of the granitic body and the rocks
surrounding it as well
All O-isotope data were carried out at the University
of Cape TownAll the isotope ratiosvere measured
using a Finnigan Delta XP mass spectrometer in-dual
inlet mode An internal standard (Murchison Quartz
MQ,®08+1014) was analyzed to
to SMOW scale The longterm variability of MQ
suggests al@a error of 0

Discusson

The petrographic study identified two main phases
of regional metamorphismThe first phase (V)
occurred prior to intrusion of the Chah Zard granite,
during the subduction of the Pal@ethys Oceanic
crust in the Carboniferous periofhe second phase
(M2) happened duringfter continental collision
Petrographic evidences such as grain boundary
migration (GBM) in quartz, the formation of
myrmekite, flame perthite in feldspars, and high
pressure garnet crystallization suggests that the granite

on the presence of magmatic garnetstyple granites
(Figure 3 coupled with the oxygen stable isotop
data, the origin of the rocks of Chah Zard is possibly
the melting of felsic parts of the subducting plate with
minimal mantle contamination during ascent
Therefore, the petrographic and isotopic evidence from
this study suggests that the Chah Zard granite was
generated from a small degree of partial melting of a
subducting felsic slabT h e  1*®%0 walues further
indicate limited interaction with the conéntal crust

as the magma ascend@tie presence of highressure
metamorphic garnets={gure 7 in the metegranite
confirms the occurrence of regional metamorphism
associatedwvith the continentakollision. Moreover,
the present datalso emphasize the significance of
stadgingithe rdefdrneed gréniic rdcist like the Chah
Zard metagranite to reconstruct the tectonic history of
the region

Conclusiors

In conclusion, the study of Chah Zamtagranite
offers valuable insights into the subduction of the
PaleeTethys Ocean and its subsequent closure
through continental collision in the CEIMThe
petrographic evidences (deformation metamorphism
of the granite and the magmatic garnets -@yple
granites) and stable oxygen isotopic datag10a f or
the granite) reveal that the region experienced two
significant phases of regional metamorphism: the first,
related to the subduction of oceanic crust during the

experienced higipressure metamorphism in the Carboniferous and the second, linkethte continental
course of the continental collision collision in the Late Jurassi€ollowing the intrusion
Additionally, based omo d a | r da® vatus anaf the Chah Zard granite into pexisting

of minerals qu@#@magmafor the Bushveld granite is
estimated as.1 1 &Fourie and Harris 20)1In the
absence of stable oxygen isotope data for other
mi neral s, it 1S a&afzhhgisd
equalto 11 a, acaondihgly thel*®O value in the
Chah Zard granite is equal to.80 a (Tahle )4 ;
consistent with its amount in magmatic rocks of mantle
origin. Mor eover,
(greater than 10 &) are
significant fraction oimantled er i ved Mf0I1 t s
ranging from 57 to 65 & .g.,(Heefs, 2009. Based

metamorphic rocks, it was deformed and
metamorphosed into a megaanite during the final
stages of Paledethys closureThe magmatic garte

t ltanpositioh and is@dpic &nalysi§ coafirms that this

granite originated from a manttéerived magma with
minimal crustal contamination Ultimately, this
research contributes to a more comprehensive

g r a n0t valses w i tuhderstandipdnof thé tectonic history of northern CEIM
band its eoleeird thet booadér iekolitiory of the Ralea i n

Tethy< Gteant

a



¢ A
-. (- 35C
33 4EI/ + ABHTwa pIwEE ¢

vl Yelve ! BA- Yz wAhAuo ALCofE ABYwYYy L&
COVpwWlo vy A v AE  Cadwy-\iaZewléd Ad- Y40 wilVEY.
C°p« Yoyaw  WICHWIFGF ANCAEI v v O Ew-~

Petrological Journal

E-ISSN:23222182
15" Year, No. 59, Autunm 2024 pp. 69-88

o O

-_

Q

'ICy wz %.é AENZE® A UBet ¢ E! %C H YAz Y ¢ YvC A U

mahdi_allahyari@modaresir | Gv %€ v | Ov %AA O ¥ A BACAD & WEHWD Edawd E v \AL-
nshirdasht@modesacir | O v %év | O0v ¥%AKES Y AZARMDH EHRLE] Bwd
chrisharris@ucecza | Cz Ap k CE& WEG §.& v oUEG G v £a yCAW pl E

ghorbani@modarescir | OV %€ v | OyvwW¥HAKID A CAGACADE RARSEREIS v & w ¢

ac° Adwd
atwLL é?! %a%wlw@LlBsAbY - &z wLLE Ao ¢ AT
a1 AEl/fy ALLT %' 08APQAUAEIW- Yizvyo§ [ a3t C VARG
¢ wa° LUAQG A OPAUMCHRA LAGLY t %1V avwh L ¢
P ALy ULLOé vép BLA ePpa ClypAd w33 A
0 wLL L EtyL Ld oCLyIAvL3p ik cA0D PELWiCHy A €@an ACuo £ Au
1LvoLL - % MO9S ARLEwKIEGw LILO{ PALYE 18T ¢AC3 vOy
ev CGLLT & ALALUL z¢ WA LA IB3BWYpENE yva 0ACEAN v
»ALLaey ¢v ECLL~ y GaCAAICIELPRA Ly |

U gwll T ¢k CAMBEAR Cy AL @&ysi L 3w el
CLLLAvagwuEL @ % BALLL - ALCLY:
CWLLAV at %lLi 6é°LLUME CHIALE fiv
wBM A { £¢owLLLz § ALLLY Ve'whdd
y wWAWRWCLBREABLAAECHOBRLY CEV%CU
1voLL-% wliLQu ALWLL 2 LD &L Wdyiwa:
tv¥oCdywwilllAz QLILL«E%IAYy ¢ wLL Ot
y ¢! WBALLL ALz LEOwL IC A L¥%L i 84vi
| GLLE Ve BulAw WAIALIL d&ALL 6z O WA
#BILLEyYy &&whHL RCé wLL € §f wa 0 & @ibbadL
ECvEWLCEGHEN #EL g IRELD « WYLaAY M ©
WLLzZ a°LLy%E%E @LICH ik iyl /K

PEwz tAPI +wobp 9J102108ijp20241428701343

6 AwlAEpEE Ay
C & Wé AGivIaGitans WV BE: & B WAWET 2 £A DR AEIEEzV WY B C WazIA ¢ 30da ¢ L E )3I0CHLE Avdod iv@we wp o LAY
BEA #S$ CIAAT Y Pogver s Cy vaFh i O PVA 8y Acdvip&a v A E

23222182E The Author (s)  Published by University of Isfahan
This is an open access article under the CENEY4.0 License [(ttps://creativecommortzrg/licenses/bync/4.0). BY NG


https://ijp.ui.ac.ir/
mailto:nshirdasht@modares.ac.ir
https://creativecommons.org/licenses/by-nc/4.0
mailto:nshirdasht@modares.ac.ir
mailto:mahdi_allahyari@modares.ac.ir
mailto:nshirdasht@modares.ac.ir
mailto:chris.harris@uct.ac.za
mailto:ghorbani@modares.ac.ir
https://doi.org/10.22108/ijp.2024.142870.1343
https://orcid.org/0000-0002-2379-9797

A CleAWFWa hwBEANGR A D Y %L L Lo~ 2

¢ LAZA16 ALy WL O v &sewe b ét % COWOULLE ELL, zZAu©° éu
g ALLE OCWALIBGEALL CP £ Y& %A LAV %LLAyzj CwE B Ewl EésA o C
wLL Lz O Gisga L vow L3 dl 2w Ldbj yal@ el LI gL Ay Cy A LLILLAARE v 3
ULLLEvV %! ACAE An oEwlu k¢ BIIACAGaWL IB1VEHEVD WL LIWGLARV O Ay /
} vt Cédwz ¥ COGBwWASARLOL U & Owirdvpta CALA v
y CyALAfA%Ar &GP AMHEWA EAY BALEL -03hzE VLIEW v Ay FALLEAN 3 0 Qv
YoyoWPLILL: p$« 2@ WL & @LpLICA M3 34 AR IV CLAR @1 Y BIAE+AYE Wl lyL &
§ Yedvip NCLVBA L AGA3AZE w~ %L L zCaskhdl andy ®Rdsd, [1891CKEampal L 200G
X AWwA CAEi v v Tleagpell e A £3P0AGhappell and White,

N ~ I .. . 9 Clemens,02 3 Mo 0L7,
11 1 ALLE EALLGZ ¢V CE9|_2E "% VEVOLB"Y e%‘/élzagsén A

4

Y °o LL WALLE w%ywlLL- ¢ ¢ A :

yo¢ b« %A m;yw 1/2{2 cG A haiab kg ¢ Bk é"?\LL 5
| ALLL, @T%L Ll 1L oEAL R 1L

B weis ILECLL@G:)A\E% %cf:wchmaLL« yoo1w

iV GO°LLLp« fﬁﬁ"—'—'—nj/;‘ml&hgﬁﬁp pﬂ/z%nl/* CyAELL'—LL
¢v ALL- ALBILL Op ApEmARLEROC Y Sl L E b hivdobhl L 20836 v
V4

s0ntd Ay Bkt A V& LL¢EIC,5WWLCL R
¢ Pehdz *z LLz ¢{LL &Y wEE ywiGinkdbwi L &

0 L L &bahiany 18abdniC201 G CL L %EEL At wiLsg s ¢G[:/§(N%m1 )

cowpalL L LA C LIy BIvihd Ay ¢ F/LQ cpy~v’%/FLwra uc yQ,v,,@ A L3

wWILLLEE OGv%LLE EGVALLAV CLL~. Y 3,
% ) oe'v %LUE uy,zé:wg’wuu_ L0A4S,L%z§

$ UAy ¢CyA9f4ﬁE$yAﬁ\%nﬂa°E
@yvedond CR %%z +wLLL-yvV LLIaAg
it CyALLAMA%A? e:h/\LL(Bd“)lLL@éw?/y_ﬂ_é{E
0 ALWEACWILEBILEL®o - v ¥~ C|_H:n
CiCuwLLLpéE 1Au%£°®tu%t§wm§_u

¢ %HCoewl +wLopa %t AL # o 8 vw.l E & Lol ¢
Ié’jL A«LL 3 1£|° 1;1 1 ¢1/L12L3LLL1£2"‘§ AL 0A R YA Y gyeaa e T L
B VOALLARIE A0 SERLLES SBREE N Ee qeucey
wLz at AL ULEév EEvelL wLu¢ -CLOzvyY, y 1 ALE
_ L Shirdasht adeh%i’/z EL- 2)/ 2'[
| U CLApECEAAY%Uz ALLéOpu C%IALLn%ﬁl ¢ wa

) R oL ., 2018 Shirdashtzadeh, 202
y OwLzACuU 6b’l¢ACWIOzv%Lama)é\?ézt%grlz u:u_ly %ZwLCyLnguLE "
Yov © L L & wat V| YA LILCEjY Aggovy ('CW‘LLIL'%A?_ él/ﬁly%u%wal\%}n% é_"ﬁ eq o
y cO°LLp« OALLAYA? ¢LLC¥M %Lééwm?it}&LLm'byLu_Alé 1/&\/8{
yONE CAv3%z y AAeweéulu 0 AcCu ¢ Wabo 3y
Py 27z Y a{?)lmnv‘éﬁnu Y Nt

AeOpuuCRwpEceLLp« CyALEﬁu%ET By Wl
¢ oywwi-LL E$ cacol Apigyadp wiLL oML pw AL z %t ¢° IC@LLLE
y/IAY b RGELLE CéewLLL Cav %al« i BLULACYS wrEubowR-eCq & § BeL |



2. 0 v Yelv s AAEDV v ) O AT %0 YeiianAEevt Y& Yovoéw G1EY: Akl ¥iz¢ RmEEZA (

ALLi %uw auy AILL AwiplE. ¢ ¢ ° LEAve/ AC WAHR G AT WL b B & L &4 «
0 BUIEAX AL i( Hay dalw-1344 €% %CLL pRAv¥%gw (ICAd ERUZpAEE v AILL i

A, AT o%, L ud B LELywAALW WCLAR i %0
54°25E 54°45E
A / B \/ Q{ﬁ‘ Symbols: A
, ) Ny ) CASPIAN e TURKMENISTAN 2 Y &/ « Study Area
' ([ sEA ) b @ cCity/Village
| 3] —— Fault

NVLSINVHO 4V

33°57'N

Ras“\d‘\(uh

Quaternary deposits

Paleogene-Neogene sedimentary rocks

NYISIMYA 5

‘ b, —
W <, N = Jandaq Metamorphic Complex (JMC)
¢ 0 | ke ( (mid- Carbonlferous)
b o b ___a Jandaq Ophiolite
' 0(/ f B (Ordov?c:ag Triassic; Buchs et al. 2013)
@ Ophiolites q ( f Intrusive rocks (Late Precambrian to late Cambrian;
Bagheri and Stampfili 2008; Shirdashtzadeh et al. 2018)

¢cgaLi ¢ nga%ME&&@kﬁB\Mbuﬁiﬁzw TERVOP AW «O v YA pA\ERBWa v LE ¢
¥ v %CCladfietw 20228 0 v|%wi G4

Figure 1. A) Structural zones of Iran and the locatidiChah Zar¢B) Simplified geological map of east Jandaddpted
from Sanadi et al (2022) with modifications)
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3 subgrain 2 Grain boundary migration (GBM)
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Figure 3. A, B) Mineralogy and oriented texture with continuous schistosity in Chah Zardgnaetite; C, D)
Sericitization of feldspars and the orientation of quartz crystal clusters along the orientation of muscovite#\ @mdge
C in XPL and imageB and D in PPLMineral abbreviations are fronivhitney and Evans (201)0)

4 Shape preferred orientation (SPO)




































