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Abstract: The Urumieh-Dokhtar magmatic arc (UDMA), hosting three giant and six large Miocene porphyry copper deposits, is
the most important post collisional porphyry belt in the Tethyan domain. In the UDMA belt, there are also abundant coeval barren
porphyry intrusions, but the factors controlling fertility of Miocene porphyry intrusions in the belt remains enigmatic. The Dalli
deposit, located in the central segment of UDMA, contains both fertile and barren Miocene intrusions. In this study, we report

zircon petrography, geochronology, trace element geochemistry and Hf isotopic compositions for the barren diorite and
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mineralization-related quartz diorite porphyry at Dalli. The results show that the diorite has inherited zircon cores overgrown by
new zircons, whereas quartz diorite only has one type of zircon. The diorite yields a zircon U-Pb age of 17.4+£0.3 Ma, which is
slightly older than the quartz diorite porphyry (zircon U-Pb: 15.6 0.1 Ma), and the inherited zircon cores yielded as zircon U-Pb of
172—920 Ma. Both the diorite and quartz diorite porphyry show slightly positive e;(¢) values, which are respectively +2—+4
and +2— +5.Miocene zircons from both diorite and quartz diorite porphyry are characterized by obviously positive Ce anomalies
and slightly depleted Eu anomalies. However, the inherited zircon cores exhibit more depleted Eu anomalies, suggesting low
oxygen fugacity. These results suggest that the barren diorite possibly interacted with ancient crust, particularly with reduced
material, which subsequently decreased magma oxygen fugacity whereas the fertile quartz diorite porphyry emplaced without such

material exchange. On the basis of above observations, we propose magma process may be the first order of key factors controlling

the fertility of intrusions in the central segment of the UDMA.

Key words: Iran; Urumieh-Dokhtar magmatic arc; Dalli; porphyry copper deposits; magma evolution; petrology.
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al.,2012; Mouthereau ez al., 2012; Ali et al.,2013) ,
(ERDORFAEE AN B I NP A PR ¢ SR A S
R 78 UDMA i B Bl 437 47 A Bk -5 BRI Al 5 49
ARG IV 2 A FE 25~23 Ma Z i . BRI, A YOBF 5
FE R BL XY 5E e 7 A 8T 5 6l 48 2R 855, i AR LA
RIS R ORI (REEZ S a7/
52 ERFERXFELTE

AR R A R A R R m R, A
AR M RO B 2 50 3R Y BUSME L & R R B A K
P DX K v Ak of 72 ) 5 % T B (Belousova et al.,
2002 ; Watson ez al., 2006 ; #X & FF45 ,2018) I 458 1T
Tz i (B M A5, 2009 5 K R 4, 2017) A e IR
BE o SN A i i v T B A B R R R T
REC B (B 5) K HI R R4k (& 6) , R BIP
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B R B IR A IR X SR T
W B IE B e () B (2 B AL A T 42~ +5) KA Xt
AFH (510~615 Ma) Y B i B M 7e B U4 i, 45 7
AR IR T AR T B IR X R R R X A
a AR PE (N BT — A 9 TN BT ) A 4140 R A0 A
JEATS UDMA 47 P8 3t MR me B[R] B AR e 3
—#f (Shalfiei et al., 2009; Aghazadeh et al.,2015) , i
0 R R A N AN T | B8 e 1 o R NS T
5 UDMA 7 75 b J 7R Fig B[] Bsp AR 3 5 AH e, K3
WX Sz UDMA 45 B () o A=A 5 i 5 A en(0)
H B 2 A AR (& 6) , 27" UDMA 45w Be i) o i 42
A SRR DX 5 A A (A0S R R T A
) B AR (Chiu et al.,2017).

REAFNRKIES LINK A BA RN A K
JE X B S A T8 28 5 M i oo 3R M Bk Ak 27 0 R P 3
FIREZ T 1A [] 9 b 5c b P A o DN B TE 4k 7R
Boa N A R A R 2 B gk R B A, H Ak R i
A1 57 A S 9 AR i (350~920 Ma) , 3 W] R
MR N A 5 & W 7e ¥ o & 2B T 5 Al
B 2¢ H. .Burnham and Berry (2012) f #7 A4 55 56 4%
R, BN 0 EK Ce Ml Eu s HAWH + 0 F A A,
XA TCR TR A /e A i oy L RS A K AR
FER UM G ARAEGR ST, Ce 5 HABM L0 R
K, FELL Ce® MM AFAE ;1 Eu ] 2 L) Ed® Hr i
T A AFAE , R BN o N A 25 09 FRAE B A AR Y %
A1 /AR 53 T R B85 DRI A ARt 32 0 1A v 45 1Y)
AiEEEA Eum Pl 58 Ce s m £ P 5 £
FRAE AR T S A R B A N s
P 2 AR A S R B A B B S A X AR Y
Ce 1E 505, 2% WX 26 4k K B A 1) J5 5 4200 1 311,
Rk A BT, R B R BT X N S K AR o
SRS BRI 7 Uiy e R L
5.3 X UDMA FHHEE & R R

Haschke ez a/.(2010) 38 &2 UDMA 4 i #h & 5
ilf 18 B B 7 3K 5 sk Ak 2% RR AR B X LU ESY B
IR DR A A2 A OB T BE KRR A L Y G
HHRE R TRET X ARNKIES LNKASBA
FEARUAY 2 SR DX, 28 AR X A R T Y B Vs )
25 AN AS ] 14 H 7 e Ak ok 72 0T e 2 S 3L
KHEY XHERAKRET EZRHFEREN /e
ik K g BUR AL E T IN K A A RS S, 5iE
PR A 2 W BT RT R kA TR IS B R A LA
B AEAIL R AR ENEG RS HEESFECH KA

i B REAIG, Bfd 2 28 b iy S N SR /B ST i ARk
S ML XAATE M S &R (W Cu4a &
AT, U AR T EBITR XK, JoEaw # k
I B IR (Rowins, 2000; Li ez al., 2019). 1 b )5
AR A SRS, N T R R 5 R
M58 W) BT R AR AE HL BUE AR AR B Y 2E HL S
I AR E R e A WY AR DT A A DA TR X e 8 A
B Cu %5 42 J& 15 DL 35 2ty 2] b 52 3 30 1 se s . % F —
ARG R U, A X I B4R A R Z BT DL
M58 [ 32 B 55, W] RE 2 KA BB R AR T
AR, B g 5 A AR R 1Y A R A AR Y A2
I T HA A B T s R R R R —
A H B A H G MR A A e T S A A
282 H (BB A, 2008) . ISk L A K T AL AR JE
o 2 A R 5 A Y G s (H 2 7R RIRA IX,
AR ATES B A fh L5 T4
JBITE (S HIK, B gk 22 AL, WARMETE BL AT IR .
ZBEE A I R B 32 R DX A A A 5
T8 Ak R A R TR LR A LT Y G

6 4hit

Dalli " X AL EBIN K A (17.440.3 Ma) FUH A
T A 3 I K BE A (15.6420.1 Ma) (9 55 41 U-Pb 4F %
7 Iy ] — B A B 7 A A o S HE TR, 3R 4
TEHE 7R 2K Rl — AN 5 R DX, 2 0 A 1l e 1) 350 o0 9
Filt 7= AH R 5 A AN R Y R A e N K BT
R HE A S B TR R A K R R
rh 5 2 R AR SE L2 AR R R T

Bt RORMBY IR TRAGERLEE
W A AL R R B Kt AR
B TA CRUIAR LM TR SRR, BRI A
Bt

A ILAF)E M (http://www.earth— science.net).
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