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Abstract Sensitive high-resolution ion microprobe ( SHRIMP) U-Pb dating and laser-ablation multi-collector ICPMS Hf isotope
analyses are conducted on inherited / antecrystal and magmatic zircons from the Linxi granitoids, in the southern segment of the Da
Hinggan Mts. of China. SHRIMP dating establishes an Early Cretaceous (135 ~125Ma) age for most Linxi granitoids and the age of
their source rocks at ~146Ma. However, some granitoids were intruded in the Early Triassic (241Ma) and the terminal Late Jurassic
(146Ma) , whilst their respective source rocks were generated at 263Ma and 165Ma. A total of 100 SHRIMP analyses yield **Pb/**U
ages younger than 300Ma, whereas all 175 Hf isotope analyses give high positive £y, (¢) values. These results indicate juvenile source
materials in the lower crust with a notable absence of Precambrian basement. At a given £y, (¢), Linxi granitoids exhibit distinctly
higher zircon £,(t) than both the terrestrial array and the Hawaiian basalt array. This Hf-Nd isotopic decoupling suggests a source
component of pelagic sediments, i. e. Paleozoic subduction accretion complexes. Zircon g,,(¢) values (¢ =263 ~165Ma) form a trend
sub-parallel to the depleted mantle Hf isotope evolution curve, but those (¢ =146 ~125Ma) markedly fall below the latter. The first
trend indicates a provenance from essentially the MORBs. However, the abrupt &, (t) decrease, together with extensive Early
Cretaceous magmatism, is interpreted as reflecting mantle upwelling and resultant underplating, and exhumation of subducted oceanic
crust. Quantitative simulation shows that Suite 2 granitoids derive from underplated mafic rock, Paleozoic subduction accretion
complex, and subducted MORB slices in descending order of mass fractions. However, the Xiaochengzi intrusion (Suite 1) occurring
southwest of Linxi derives mainly from Paleozoic subduction accretion complex with a quantity of underplated mafic rocks. Among each
of these 5 intrusions, magmatic zircons exhibit systematically decreased "®Hi/'” Hf as compared with that of inherited/antecrystal
zircons. Growth stages of zircons with ¢ = 146 ~ 125Ma tend to decrease in "*Hf/'” Hf from center to margin, or show systematic
variations. The above results suggest that expansion of the melting region and widening of compositional range occurred in the lower
crust over the period between incipient source rock melting and the terminal melting episode during production of Linxi granitoids. The
magnesian or I-type geochemical characteristics of Suite 1 granitoids is attributed to a source reservoir of relatively oxidized and hydrous
oceanic crust. However, a heterogeneous source that consists of relatively reduced, anhydrous underplated tholeiites and hydrous
Paleozoic subduction-accretion complex causes geochemical signatures of Suite 2 granitoids that exhibit affinity to A-type granites but
range from typical to less pronounced ferroan.

Key words Continental crust growth, Inherited/antecrystal zircon from juvenile source rocks, Oceanic crust, Subduction accretion
complex, Underplating
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Fig. 1

(a) Tectonic framework of eastern segment of the Central Asian Orogenic Belt (CAOB) and the North China craton

(adapted from Davis et al. (2001) ). Dash-dot lines are national boundaries; c,China; m,Mongolia; r,Russia. (b) Tectonic map
of central Inner Mongolia ( adapted from Xiao et al. (2003) ). Inset shows locations of CAOB and Fig. 1(a).
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TR0 (BIBMREA/ATSEAMERER) BRALRF
# HE FA R AR, BT, 25100 € 51t B4 A 1 BE Rl
RAM, HRUBFE R ATE UK T bR AR E L
EEFR, FWREFRANTRHEBRAEBXE S MER
HIK SR X S EERREA/RISAMERERSGA, B
TR G 1 Az SHRIMP U-Pb 8] {3y & - #8 #1 LA-MC-ICPMS Hf
47 R A E X Ak LR R R

2 XIHh R

A 1(a) 5% PI SR h BB AL ERLE PY A o A LA
FREBA T AL R hE Ut A 1(b) , FIEE LA REMN
AR 2 AL HR I A A5 L ] A9 R E (Solonker) H A48 &
DA R B ERIE A (Xiao er al. , 2003) , MPEFEIL, BEERIE A
HARE R P R EEH(0,-5,) KUK, F R3] R
HEM(0,-S) £ A URARLE R _BH(C-P,)
ek A 2t ARPESR XML TG 2 MY ERAET . EEM
JEER A LB A M EE . FURILIBSE K F TR
WA R FARPEILTE ~200km( @ 1(b)), WTH L, B
EHAATE B R R RONE S T & R B BB B
BE ZREEAE, FRILESERSE Sm-Nd FhHEL

FER RN (403 £27Ma; Bao et al. , 1994) 45 H TR
BHRARESAT-BREAHOMBILA ., 0,-S, fFrhiEE
FEHBETREMERE BH SRR EME. BREM
BERESHERZRERFEREFERBREE, AIFEN
JRERE Fe Mn HmHTIIRY) . 17 FHR 7S 48 R 78 AT B2 1L
A AERRE BREMZRENER S s b
A ESARBMEELEM LA (Shao, 1989; Tang, 1990),
C-P, v A REREBRERE WA EMETESR-BE
BERNBRIEM . HERLEMIESEBRIKERX 1. lkm,
FHTT _EERBIRY Y., B aaHEE BREK
HERBESE AR FREMgEAE . ga s R hER_TFE
A, L IR EEFER, KPR A KM JE K Rb-Sr
SRR F R N 262Ma ( Wang and Liu, 1986) , I8 AHAY
REGHM S EEEIBRENAMESER SR EEHN
HbFE PR 4 (Wang and Liu, 1986; Yan et al. , 1989; Tang,
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HEME 5 MEREEMNEEZE . ERBTEM Nd-Sr B RSE

Summary of the petrographic, geochemical, and Nd-Sr isotopic characteristics of the 5 studied granitoid intrusions

HE1

HE2

Ak

ARER

FEMKE
L7/

7/

FEITRAR

METEAR

(¥Sr/%8r) ¢

(MJNd/lMNd)f

ENd(t)c

ki1

ANA-RBIERN
KEM_KERS

And f1 Olig (40 ~
50%), Pth ( 13
28%),0Qz(21 ~26% ),
Bt(3 ~7%),Hb (2 ~
5% ) &R Px( <1
~2%)

Ilm, Ap, Zir, Tit, Aln

HE R Si0, (66. 1 ~
70.79% ) # K,0 & &,
BEH K ALO,, Cal,
MgO, FeO, TiO,, P,0;
M Na, O E

Sr(268 ~ 423. 1ppm),
Ba #1 Eu ¥ & ,HREE
1 HFSE (%0 Sm, Gd,
Nb,Y, Yb) F K,
% FEuw/Eu® (0. 60 ~0.
76)

0.703702 ~0.703846 (5

o), FHEHR
0.703774

0.512490 ~0. 512623 (5

o), FHEHR
0.512557

3.17 ~5.76 (5 W4y
), F¥E N 4.46,0
=0.95

NRF

REBERAKEM—
KR &

And F1 Olig (40 ~
52%), Pth ( 17
27% ) ,Qz(24 ~26% ),
Bt(2~8%),Hb( <1 ~
3%) 8 & R Px
(<1%)

Zir,Ap,Ilm, Tit

Si0,(70.74 ~72.51% )
FERK KOFEY
%, BHM ALO,,Ca0,
MgO,Fe0,Ti0, 1 P,0s
3

Sr(261.1 ~302. 7ppm),
Ba #1 Eu ¥ & & ,HREE
#1 HFSE (40 Sm, Gd,
Nb,Y, Yb) F E &,
% Eu/Eu* (0. 57 ~ 0.
65)

0.705852 ~0. 706107 (7

W), FHEH
0.705935

0.512335 ~0.512389(7

W), FHMER
0.512357

-2.72 ~ -1.67(7T &K

SH0T) FRME R -2.29,
o= 0.4

og%F

REBEKEREN—
KIERE

Pth(37 ~50% ) , Olig 1
And(18 ~30% ) ,Qz(25
~30%),Bt(3 ~8%)
FPx( <1%)

Ilm, Ap,Zir,Fir,Xt, Aln

Si0, (74.22 ~78. 14% )
K0 F8&H,ALO;,
Ca0,Mg0, Fe0, TiO, 70
P,0; SR

Sr(5.74 ~58.07ppm) ,
Ba # Eu ¥ F{%,HREE
# HFSE (0 Sm, Gd,
Nb,Y,Yb) £ EE®, K
EwEu® (0.03 ~0.29)

0.703730 ~0. 705786 (8

W), FHME R
0.704340

0. 512657 ~ 0. 512728

(10 WoH47) , FHIE R
0.512679

4.03 ~5.42(10 K4

) FHE R 4.48,0
=0.46

BRI

BB ERKEREMNT
KERA

Pth(32 ~46% ) , Olig FI
And (21 ~40% ) ,Qz(25
~32%),Bt(2 ~7%)
FPx( <1%)

IIm, Ap, Zir,Flr, Xt, Aln

Si0, (71.73 ~76.2%)
MK, 0 T &S, ALO,,
Ca0,MgO, FeO, TiO, #0
P,0s & &K

Sr(24.05 ~244. 6ppm) ,
Ba #1 Eu 3 & {iX, HREE
#1 HFSE ( #0 Sm, Gd,
Nb,Y, Yb) * &, &
Ew/Eu* (0.06 ~0.32)

0.703442 ~0.707493 (8

Wor i), FHEN
0. 704880

0.512453 ~0.512561 (5

W), FHMEN
0.512525

-0.23 ~1.88(5 k4%

), EHMEN L 18,0
=0.87

ki 2

ARA-BRoH_KE
KA MERAKRS

TR (15 ~50%),
Olig #1 And (30 ~
50% ) ,Pth(25 ~40% ),
Qz(23 ~32% ) , Bt( <1
~3% ) # Hb(1 ~3% )

Ilm, Ap, Zir, Aln,FIr

Si0, (74.5 ~75. 61% )
ERE.KOEET%,
ALO,, Ca0, MgO, FeO,
TiO, 1 P,05 & B/

Sr(53.5 ~59. 86 ppm),
Ba #1 Eu ¥ &K, HREE
1 HFSE (&0 Sm, Gd,
Nb,Y, Yb) £E &, &
EwEu” (0.10~0.19)

0.704803 ~ 0. 706231 (4

WA H), FRMEN
0.705516

0.512514 ~0.512515(2

W), FHMEN
0.512515

0.72 ~0.76 (2 K4

W), FBEHR0.74,0
=0.02

* And: KA, Olig: BRKA; Pth: KAKA; Qz: AH; Bt: Buf; Hb: ARA; Px: BA; Um: KT, Zir: HFA;

Flr: #A; Xt: B4Z0; Ap: BEKA; Tit: #A; Aln: BHFA.

® HREE: E# L JLK; HFSE: HiFRiE.
C HERIGA AR AT (B2 ) ICE R P/ U AR, EHHE T (YS/%Sr), . (PNUNA), # ey (1) 185

o ERE.
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Fig.2 Geological sketch map of southern segment of the Da Hinggan Mts. , central Inner Mongolia. The upper right inset shows

the location of central Inner Mongolia within the outline of China. The lower right inset indicates the location( star) of sample

WL53063 from the Xiaochengzi intrusion. The bold rectangle shows the location of Fig. 3.
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(the dot) and the sample name from the Yelaigai, Maanzi,

Geological sketch map showing the sample locations

Longtoushan 1,and Longtoushan 2 intrusions.
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Fig.5 Cathodoluminescence photographs showing petrographic characteristics of the inherited / antecrystal( Group 1) ( the top row
except(i)) and magmatic( Group 2) ( the bottom row) zircons from Suite 1 granitoids of LW97077 ( Longtoushan 1) ((a) ~ (f))
and WL53063( Xiaochengzi) ((g) ~ (1) ). The core-rim structure between zircons of Groups 1 and 2 in(i) and(1) is noteworthy.
The primary beam-sputtered area( circled) ,grain-area number,and the measured 26ph,/28 age (in parenthesis) are shown in each

photograph.
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Fig.6 Cathodoluminescence photographs showing petrographic characteristics of the inherited/antecrystal (Group 1) ((a) ~(¢),
(g) and (h) ,and (1) and (m)) and magmatic (Group 2) ((d) and (e), (j) and (k), and (n) and (o)) zircons from Suite 2
granitoids of LW97066 ( Maanzi) , WL60423 ( Yelaigai) , and WL60428 (Longtoushan 2). The core-rim structure between zircons of

Groups 1 and 2 from LW97066 (f) and WL60423 (i) is noteworthy.
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Fig.7 U-Pb concordia diagrams of SHRIMP analyses on the inherited / antecrystal (Group 1) and magmatic ( Group 2) zircons

from the Linxi granitoids.
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Fig.8 Diagrams of £,,(t) vs the weighted mean *®Pb/?*U
age for the inherited / antecrystal ( Group 1) and magmatic
(Group 2) zircons from the Longtoushan 1, Maanzi,
Yelaigai, Longtoushan 2 ((a)), and Xiaochengzi ( (b))
intrusions. In (a), the depleted mantle Hf isotope evolution

curve was constructed using present-day 'Hf/'7 Hf =

0.28325 and "°Lu/""Hf =0. 0384 ( Griffin et al. , 2000).
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In (a) and (b), Hf isotope growth curve of underplated lower-
crustal rocks was constructed using present-day ' Lu/'” Hf = 0.
022 for the ferromagnesian lower crust ( Amelin et al. , 1999;
2000), and that of Paleozoic subduction accretion complexes
with present-day " Lu/"”" Hf = 0. 027 for the pelagic sediments
(Patchett et al. ,1984). These growth curves were respectively
fit through the maximum and minimum g, (t) of inherited
zircons from Xiaochengzi ( WL53063 ). The perpendicular
dimension of each data shows 2¢ error of its £,,,(¢) , whereas the

horizontal dimension of each zircon group shows 2¢ error of its
weighted mean “*Pb/™* U age.
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Fig.9 Zircon gy, (t) versus whole-rock gy, (t) diagram for
the 5 Linxi granitoid intrusions. LT1(G1)/LT1(G2): Group
1/2 zircons from Longtoushan 1; MZ1/MZ2. Group 1/2
zircons from Maanzi; YL1/YL2. Group 1/2 zircons from
Yelaigai; LT2 (G1)/LT2 (G2): Group 1/2 zircons from
Longtoushan 2; XC1/XC2: Group 1/2 zircons from
Xiaochengzi. From Sm-Nd isotopic data( Liu et al. ,2005),
whole-rock &y, () of the Linxi granitoids recalculated to the
weighted mean “*Pb/?* U age of magmatic zircons for each
intrusion. Fields of the MORBs and OIBs + IAVs,and the
terrestrial array from Vervoort et al. (1999 ). The Hawaiian
basalt array, and the field of pelagic sediments and Fe-Mn
nodules from Blichert-Toft et al. (1999). a is a hyperbola of
mixing between components MORB and pelagic sediments,
and b that between the underplated mafic rock and pelagic
sediments. Tick marks on a / b represent 0. 05 increment
mass fraction MORB / underplated mafic rock.
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ult s |®E E (g omEmH.
® § O|E: 2 &2 |§ WM 9, LU B B T R LB o L 19 2
o 2 . g = B2l ABRE L XHE 8 (a) ETEME 2 PR S MEE T MERE £ (1) I
" ‘ o ®

FTRERBSEMCNHL b) . L1 MORB R & Ji AR Y 1F
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HEER 2 MR, XS HEEA R DB e () EBHEITT
FXEAEM(E, WLk a) . MUSLERAEK2, FEURN
B, B T om R BT A B E tE, % 2 RIS RIF AR %
BUNBEE L, BRE, Bf1% 5 MR & RN EEH
BT AR, XL | SERKNEEEFRETER-BE
& (MORB) , /MR T &R E LA IR Mg A 20 a0
I HRERREEE S G, WRAEE2 NEHET BUORK
ekl 2 &4, BTN RS LURRER RS A A E, HIR
R ERK I ERE  URDEBROFETRE-BREKE.

7.2 THFRMIA S AR X IE X AR RS %
BX

B BRI KBIN 4 () ERECPb/ ™ U F R
et shbit R T HE B R, X 5 E RS S AR —
B, LT THFTES MBRH S, Emde kil | 7ER
BERNBAREA/REAMEREAFNCRY, EF &t
(263Ma) M =& i (241Ma) , {F /P B T b B E L @ TR
BREERA RETER, XRETHEELHERESE
B e B m = LB, Ma et ol (1991) 1 Lu and
Xia (1993) MBFREW, ERCESHARKHM, 7 30 ~
SOkm RETE, FEE—RIGEH-BERENBEEK. E
MR B RS E o

CEBE - ZRE ERCHEWLURHIEERELR TR
RIERER, X5 TEGR” AR SCE RE THWETE
KT LS GBS, (R WA HERR R IR T vt A ]
. —BLE.ERCHSWUL EAERHEERERKE
B XAFEAFHABN _-_SLRUERE (X D%,
1994) KA R AR AL R LR B BREZE B & (292 £ 4 ~ 260
+3Ma; 5 A U-Pb &E#8) (Wu et al. , 2002), RILHIX
FERXER=ZFBMUB BT HERE A RIEKE (2122 ~
190 +2Ma; 3 M5 A U-Pb ZE88 1 3 4~4 4 Rb-Sr 4 #k) (Wu
etal ,2002); REEPEELHFBRRENKRBERED
AHERR X SR TE 4 & B T BRVEFCAR A (K ME LA B B
BRI, AMANEESARE, MEHFHR L
REEGA” SR BRI S K BERERE TR R A &
ATREME

EEMGETERENMREO/ RIS A TSR, EP
fRB 1 (165Ma) B TR R B ERBRTRETE
1 X R A K B T T e, PR itk E
MefR B H), - E YA S A R RIEE S 5
HEXR R LESH B S (Zorin et al. , 1995; Kravchinsky
etal. ,2002), PIEHILHFRESME L TEIREHEE
T ARBERAFRTENSD HENH. PHRDH
(165Ma) BRI 4 SHRE Y 3K B R F BRI T3 R
EROR w1 b bk 2 HE -6 0k 5B ) 69 3R ZU A 9K 3% 3 ( Bartolini
and Larson, 2001) 2RIHHK . WE 1(a) KT LRNERER
EHEAEAILMELEANTERBAEET T/ 20
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B3R BFWARICHIX N 184Ma B 137Ma BITE R &2 (3 N8
A U-Pb i, Wu eral , 2002) .37 % 2 55 M 180Ma 3|
153Ma Y7L 52 (3 55 ,2004) BEFR ¥ 5 M 166Ma 3|
152Ma )7L R & 2 (R AL &) (8 4~ SHRIMP & 7 U-Pb
48 ; Zhang, 1992; Wang et al. , 1998 Zhang et al. , 2003)
ARl X M 159 +2Ma 3| 151 +2Ma FITERI G (3 148
A U-Pb Fi; Davis et al. , 2001) , PRPGHL X 4K T B4
BEM RS KR Y kAR A R, TR 54
- EARESFEAN ERIOHESEH X, LY
RsbERh 1 #F B XA AN,

ENE8(a) WM 2 K S A AATIC R, MBKRT
AR FEEEH (146 ~ 125Ma) , KT R B T 7 AR
RAMELETRE, B ds BER L, RBEERS
ARAFEASS, i@ FRANEHERERIEE BT T
FERT P e A TR R AR, RSB T HRTR
KAREERTHBRAERNARE, HIRLUBSENTRY
REFHZERNGH K-Ar E# 5 F qE 1 (110 ~ 130Ma)
(Nozaka and Liu, 2002) , AT FRE T HUR kgL
HIER R ER . B, ATFREY, B &%
FERRFLRETR IR FEAD K (146Ma) B
RT FTRAEHERGE, AFG PRI RA N
MR FERAENBERT KRS T RO EMXBRENT
(BT, 1990; Webb et ol , 1999; Davis et al. , 2002;
Meng, 2003) , A \NB— M FHEICR T X—sh ¥R, B
HE AR, EI-FHE SR ESEAMNERROEEHSE
BEW A TFREEE MR B, 5 — 7, A ~ 150Ma 3 ~
140Ma, K R BB P 7K 5,18 T 3 ( Bartolini and Larson,
2001) , BYFCIX BRILEE) ER MRS ) %3 &, ol e T
ST K- B OB R R LBETER A TR,

TERANE BUE | 44 a2 NEREG FHR
B, HFEREERARTREEANER, BNE | A0 R
A . AR FRESAN S RBUSRTY , b TIHRMIE
AR ER B EENREBERRLE, g aNFER hRER
T IEGERBR,

7.3 HRASFHESMEBEEERT KNEX IR
BI0EAT S MEKRK 10 HEANFLBBER
" HYHEEAR L. F Skl | B R (LWOT077) BBk RS R/
AT A (B 10(a)) g e a (B 10(b)) AP LBl %,
"HY " HE (2 MBS, BR BREE B K
F0.283000, H#TAA(LWIT066) MMk KA/ R A&
ARGNTHY T AR A RS EL, £KH ] I E
MR T 0.283100( & 10(c) ) o MORB iy 4 AR {ff w3
HZRE VAR B8 AR LL R P B AL T Lu/HE SHB BT
MR Lu—"" HE IR AR BRALR , B T 5" HEY/' HE 1§
AR —H, ZRBRXT"HY" Hf R —HFE N EK
CREET REASERKE RV R RS AMEE.
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S8 51K (LW97066 ) i) 25 % 4 A M0 B4 %,
"HY/"Hf 2B RA S (B 10(d)) . E 10(e), %K
R BUEK (WL60423) A REE A/ RIS AMNERB I > T~
I, "He/'" HE {8 A& T RE; 4N/ 10() KRB AE B A%
BAMNERH T M-V, H/'"Hf (Eth 28 F REMEE,
WA 10(g) , k1l 2 H1A(WLe0428 ) W4k R A/AIS A
MG (ARSI D) K1Y/ HE (6 B F R FROMEBIH(E
KBDAMI); A 10(h), Bkl 2 SR EREGNE
K1 ->M—NV, " /" H 20 Sk FREMBE. ULk
5 HEEF (¢ =146 ~ 125Ma) P .0Flih 4 89" HE'T HE (1K
B, S AB R E A R A A B R E i
BEEING . HhhS | RIS A SRR AL T b TS b
RAEF B, AR KM T # 72 H (E R B8R A A A
K- BEE ) E LY K (AR E + TR B AR
A ZE). HEERNE, LRSS A8 ANFES
K—D 87 BORMOR Sk 1L 2 Ak FARR SR,

Lk a4 MR EMSAREA/RIEAM UTh.Y B2
KigERiL, 6 CLARKBERIFERF L 2.39 wt. %,
HE S A YR CL A KA FES] 0.0n% | 0.00n% H 2
PAF (Liu et al. , 2006) , #k&EEA/RIEAMNE U Th.Y &
BUREMHEHANEMESRKBNAET, KBRS 40
T R2AMERE (R0 - 250Kk E 4 - Bl fule
Bl RSN T AESBEEPER - RS S KR
WHER -FREAEFSENIR. BENERKISE
R, Z A% UTh .Y ERAMHALERNKER S BT EFER
&, AR T WA S AW P E SR (intermediary
differentiation) , 5 NAREGAL B0 251K b I 8 7R 7R 4k AR 85 A /BT
BAVRAMASEE - BEREESE AT PR
B REA ENBRLS 57 = — P Emt KA K o

ANEERMEREANEOEN%, U Th.Y S EARE
{RAFEH (Liv et al. , 2006) , X0 F T & EE KRB KT H
AWK (AHATCEREZRHEMR) WL B, & TR
EREAR,  URBEALEREMSFANEESBHKE
FHAFMAHBETCER, REERNE &S BELRE .

I 10(i) /N FE & (WL53063 ) (4 & 4E A /IO
MEKBI(D)—1(B)—1,"H/"Hf AL EF 85
# X 57 H T ARSI LR 3 AR AE BT
Ko tnE 8(b)FIE 11(i) =K1 (D) & (" HY/'"HS), &
R THANREREsE, 1 (B) AT NMRR FhTs
AEFEE, Hm, | (D)FBZERNBEEXEERET
aAE A e BR, I(B)MIFHZERNERE
Mt EATRENRKBESREA. X—BRUFS5 L
W3INTEEBEHR . — AR, IREREREAT
HUHEHEH TABEUL, THRER— M RERKER
HAEHARERL L AN il A A TR R E AR
B, R2Z, KK EERBRIE LY T REREA S
o AT, LR Rt R e T B B ) Al Kk A
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fER A LRI R,

WEINL,ATEHRRE S MERAEERNEREAN
THYHIERGM T ARG A/ MO E. Bk, ANREE
J B LA B oy 5 B 7 AR AE R A SR B ), 0% o X St S B
Uik mRA s —RABHE L/, 5 M ERRYRED/FIHED
SEREQZBUR SN EERNFHE A (1 =146 ~ 125Ma)
ML B HY T HEE I R R BR, T s
BRERY KRETAEENGRBESIRE BB &
EHRAERNEIE. EXB MRS, EEK RN EHBTEY
FEHR SRR, ARRBKERSHEAS URKEF A
TERAMBHETE , A THEREBRTWHIER SR

7.4 REINEE2AGSLENEABRRTRENER

MARE 5

EEE I REE2ERELENT, RALEAREALR
K. AE#ERFEEL B 1 HEANMLFEESHNER
MR AP RR RO MEARE RS NS A H R KA
A5 Nd-Sr A BEAR (KR D). EEE2H, D%
FAKNEA HE ML RE ML S5 Nd-Sr 767 ZH R
(RDBTHRELREPRFGE,; ROkRBaEFE kL 2
HREMEHBREATH, H—HE,AE 1 PHRRELLIL
HAEMEE2 PR DS A& RA ML R ALK H 8 E
REARRREHFMERBITRAME ) . Hitk,
BEXMAEE | AT ERAEREAHERLER D LR
BAARY,BRERMEAR ERATHH, 7.1 THE
BENICSERN, B2 HERNELXRRBE I RZRETRR
BHEAAMTAERMNERE. IRRBEARER
PR B iR ——F A (146 ~ 125Ma ) M8 53 B R 195
Huh, R E H, Bk, ENTRR R K FAEXE K
NEZREEA. NREXREESNERERER 7 %E
54k B 8 (Frost and Frost, 1997); AW, A E2 2K
ERAMHE(E 4(a)) o BAEMRKEE (a,,0) FEUEK
BEEKEAMA S K G (Conrad et al. , 1988; Holtz and
Johannes, 1991), AE2 kXA B HAG, . EEE 2 LK EK
WA= E R A RS RSk R, UL A8
2IFRAEPHFEEE F AR 1K ayo M ay FEE
AMULEE, ML &% HFSE |LILE il LREE EAE2 ER AT EE
(Collins et al. , 1982; Whalen et al. , 1987) . LIRHKARE.
WMKAARN B RER M LR EHME T RBTERAR
AR PER T — L m3R (L e al. , 2005) , NTT3E BLA
E2HRALUERKER SR FHHBR A RIIEXK A1
BRICERE, (BR, BB 2 ERALNBEEH EH —E8K
AR A 2, SO SRR B A BOK R/ 55 T4t
BRNRZRE, B, SREMEKBLEXSHL, 582
TE 41 FeO/ ( FeO + MgO) 1 Na,0 + K, 0 — CaO {5 #/ %}
BIL(E4),
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™ Ht T HE

B 11 AKTIERE RS /BT A () B RS A Ch) ™ Y RPEMAME A, £E8E5 8
L, 558 (DM) JRBEESFE A (UP) (A IR PRI 4 26 (PZ) B (" HY 7 HY), T E BN BAE %A K
IR 27 Ph/ S USE e . 3R FE (" HY 7 R BRI 8 #9358

Fig. 11 " H{/'" Hf cumulative probability histograms of the inherited / antecrystal ( the left column) and magmatic ( the
right column) zircons from the Linxi granitoids. In each plot, ('™ H{/'”" Hf), values of the depleted mantle (DM ),
underplated mafic rocks (UP), and Paleozoic subduction accretion complexes (PZ) were calculated to the weighted mean
26ph/>*J age of the respective zircon group.
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7.1 FHEBRKBERN, BX L1 ERENHREESE
FRBER-BERE /DR TR E MRS U A R R
EREMEETBYAE. X2MERER(EE ) ML
AFHER, EfMREBEMNEL. EK, BETHESE
AR IR RTE E K P B SR (Frost et al. , 2001) , A THj 5
HE I ANERERERLEKRENIFIE(E4(a)). BEE
A F =4 R B EE R B ER BT AR ARE
E A E K (Holtz and Johannes, 1991) , FrLA,#5&k  CaO
HREM.SO, SBWL, EE 1 EREXATHAAT
VUARKBEEHONERERMAR S, XRALEE ]
ERELEALSE FWEXRE, ENMWEED oyl &
0 oK) MK 0 FBCEE | 7EXE F LILE # LREE #8533
HFSE B4, UARAGNE KAIRHSBEERER, L
REMBITERMAERKBEDED T #— L HME(Liv
et al. , 2005) AMEREE 1 BRELUERRKEN
KIEK SR EREEERRE R 1 BT 5 5 R BRA0# 4%
fiEo 1B, /METF & R BT BR iy AR AR sl A e 5 LS,
MEE-EENRBERRES, R HEABEMS KT
B/ BT hEL I EENESE. LRERERT /MEF
Sk FeO/(FeO + Mg0) #1 Na,0 +K,0 -CaO HER® T &
kil 1 E&E(E4).

8 &k

AEEH IR PR SRR A/ RIS O MERER
) SHRIMP U-Pb i X3 Hf AL R AL, HRBE AN KK
BEREMAKMABRERRBETEENAR. R &1l
(263Ma) |5 =&t (241Ma) L R P4k F i (165Ma) LR &
A RIS AR B T 5T R 3PS L e IR i 5T
BE-BEkE . BAS R R B EA (146 ~ 125Ma) , 3
9 FREEMERIRR, W ERITR, SR A RNREH
MR T R R NRBERERE A + b AU g A 2%
HCRETRY) . NBRENHEREDIRAER™ EER
ER MR, T M 5T B X IR B S R T
%, WMAERFEFTEE- BB S U RZIETRY K g
EVBERRARE T T RBHREIRR . M EKR
HEAMEBRURIERENE RSB T ANERBEEX
RiMiremIERK, MAAEREXNEE | MEE2 KAH¥
MRS EERRTRANER . 58 1 EBRT IR
FAXT AL TE (B BB BB A T/ BURHTLIRY)) 58 2
IR T AN FKME R ER DL R A

Hi¥ 7ESHRIMP A U-Pb ERUET, BE THZHE
TRITREMEZREERNPE; 7 LA-MCICPMS ¢ 6
Hf F R A S0 2, B8 TRERFREM B, 8308
o BRETHE MR LRITT. BRSEXEH
B 1 AL PR ARIER .
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