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Abstract: Thelate Jurassic-Early Cretaceous granites are widely developed in the west slop of Southern Great Xing’ an Range,
and an in-depth study of the petrogenesis is of great geological significance to reveal the Mesozoic geodynamic background and
tectonic evolution. In this paper, we report for the zircon LA-ICP-MS U-Pb age and Hf isotopic data, whole-rock major and trace
element composition data from Xiaowulangousyeno granite. LA-ICP-MS U-Pb dating yields a weighted mean of 139.4+0.7 Ma,
indicating that Xiaowulangousyeno granite formed in the Early Cretaceous. Geochemically, the syenogranite belongs to Si-K-rich
calc-alkaline series, A/CNK=1.00~1.11 and are weak peraluminous. The syenogranite enriched in Rb, Th, U(LILE) and light
rare earth elements(LREE), relatively depleted in Ba, Sr, P, Ti(HFSE), withobvious Eu negative anomaly(§Eu=0.007~0.009).
In addition, the (Zr+Nb-+Ce+Y) values of syenograniteis less than 350X 10°. The syenogranite contains magnetite, and no
primary muscovite and alkaline mafic minerals. All these features above suggest that Xiaowulangousyenogranite belongs to highly
fractionated I-type granite. The zircons g,(7) values of syenogranite are +5.5~+48.9, and the two stage model ages (z,,) range
700 Ma to 947 Ma. Combined with the reginoal geological background, we conclude that the Xiaowulangousyenograniteoriginated
from the partial melting of upper Proterozoic meta-mafic rocks and middle Ordovician meta-andesite rocks under low pressure and
high temperature, and the syenogranitewas the product of extension after the closure of Mongol-Okhotsk Ocean.

Key words: The west slop of Southern Great Xing’ an Range; Mongol-OXkhotsk Ocean; Xiaowulangou; LA-ICP-MS U-Pb

geochronology; Hf isotopes; geochemistry.
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Fig.1 (a) Tectonic subdivision of the NE Asia (modified after Tang ez al., 2016), and (b)geological map of Phanerozoic granitoids

in NE China (after Li ez al., 2021)
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B2 /NG 223 AR AR DX 3l b o
Fig.2 Simplied geological map in Xiaowulangou and its adjacent area
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Fig.3 Field photographs (a, ¢), hand specimens (b) and microphotographs (d) of the Xiaowulangousyenogranite
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Fig.4 Concordia diagram of zircon U-Pb ages and CL. images of syenogranite in the Xiaowulangou area



2894 HIERRL2E  http://www.earth-science.net

A7 %

MgO) 18 78t F 0.90~0.93 Z a] . K,0=4.89 %~
5.67% ,Na,0=3.1%~3.54% , KX} & 45 23 4 (K,O/
Na,0=1.45~1.62). 1 SiO,"K,O K fit i , IF K 1€ &
TR SR N B B B A X (] 5a) . ALO,=
12.09% ~13.04% , #5348 F1 48 % A/CNK 4 T 1.00~
111 Z[H, 78 A/CNK-A/NK & fif 3 A 9% A 55 1
BT A A R 500 (L 5h) . Bk /NS 223 E K AE
TR JE R S A R B 5 R R A

422 WERTE NEEWERKEKAEMETER
KOREAE B Gn B 3R 2 B, B RS B R A T
191.23X 10 "~254.20X 10 ° Z [d] , Lay/Yby e {H N
3.38~4.75, LREE/HREE {8 } 6.87~8.00, fi Eu &
W 2 (SEu=0.007~0.009) , 75 fii + JC K i /> i £
& o R S A A X T 3H Y il e

fIE (18] 6a) , 5 I W Al A {00 T I8 " Y 7 J5 I e 2 A
Y AL B o0 2R R X T AR B S 4R R Th U
SRE T E ALK (LILE) fH# + 0 £ (LREE),
T Ba.P.Ti.Sré &9t % (HFSE) (Kl 6b). It
Ah KR b TR 10 000Ga/Al FL{E A T 3.27~3.65 Z 1],
KT 2.6, Zr+Nb+Ce+Y i H 323.7X10 ‘~
405.8X 10 °, F-4{H 351.4X 10 °, K T 350X 10 °.
43 #ALu-HfF IS

FEXT /N By 22 90 TE A A6 B A FE S AT B A LA-
ICP-MS U-Pb W 4F 52 0 2L Ak L, W] B I Jie 1 8% A
Bl DX S A HE )4 28 43 A il ik, &85 SR an i 3R 3 R
FE S B A THE/THE ) IR A A 0.282 842~
0.282 935, e () N +5.5~+8.9, F¥{H N +7.7,
Lo B AL T 700~947 Ma 2 JH] .

F5 /NG 22 R AE R S10,-K,0 B (a)dlE Peccerillo ez al., 1976)F1 A/CNK-A/NK [ (b) (3 Maniar ez al.,1989)
Fig.5 Plot of SiO, vs. K,O(a)(after Peccerillo ez al.,1976) and A/CNK vs. A/NK(b)( after Maniar ez al., 1989) of syenogranite

from the Xiaowulangou area
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Fig.6 Chondrite-normalized REE patterns (a) and primitive mantle normalized trace element multi-variation diagrams (b) for sye-

nogranite from the Xiaowulangou area (chondrite-normalization and primitive mantle-normalization values from Boynton,

1984 and Sun ez al., 1989)
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Fig.7 Discrimination diagrams for the syenogranite from the Xiaowulangou area (b, ¢, d after Whalen ez al., 1987)

E8 /N2 IERK G & Th/HE-Th(a)fl Ce/Zr-Ce(b)E fii
Fig.8 Th/Hf-Th (a) and Ce/Zr-Ce (b) diagrams for Xiaowulangou syenogranite
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P.Ti.Ba.Sr.Eu%JC % ,Sr/Y L EH WAL, T
0.50~0.58 Z ] , 48 /= J5 X Sy 52 8, H 45 & R FE
E AP N A AR e R S N RN o A e i |
FIE R A 2% 11 71 50 40 0 il T 3. 25 B B AR AR A
T AR AR L TR S EE TN A

TE KA B T AR B R A S AR T R AR
F/ANE 22 IER ALK A, G, /NS 229 0 K AR
AT RE AR M A A P PR S AR R AR T L [
R T A3 A BT B
53 WHEES

ATAWESE 2B, o AR AR DIOR AR b b X 32 %2
2205 T W A S R R AE DL S —
B P i A e S8Ry R STV A i 3 R S e (4 S
KL%, 2013). & Ty W0 7 P & e A IR R, R 280
2 FONN L BB RNV R AR R — R F W
F— o = & AR A B O Ol B B A
250~200 Ma, T 4% 3C 7 BF 5% 14 7N 2 2% 78 1E K AL X
B AR R B 2 (139.440.7 Ma) , M I, %
FRAS R RE S O A S A R ER . &
Tty RT3 3 e L BT AR SR R L
M) 33, = A7 T ) o K — AN A M DUAR L JR AR I
A i R F VE AR BS B AR B (Wang et al.,
2015) , MM /N5 22 90 TE A A6 B 25 67 T AN A0 7 i DL G

B9 /NG =23 1E A AR B e A T 4 0 iR 2 A Al 1 0 R AR AL
Fig.9 REE modelling based on batch melting model for the Xiaowulangou syenogranite
a. 7% T A AR A 43 il B (5 Kbar) 3 b. 7% rh k5 v R 4306 il (10 kbar) 5 o 7% H 1 25 (0K R 30 4306 il 0 2 (5 Kbar) 5 d. 28 B 25 g
I3 J5 il B (10 kbar) ; A7 EAL (B4 Boynton(1984) s ) i i 43 b G R DI R AL vt 5 (b Il 5K 2 3 B 0 A T 5 B, 2012, B AR e i L 28
S BRI 1053 7 0 0 MRS A A 0 0 e DX el S ) B RS A e R A (PR SR YA DM ST A e, 2018, NS A

T6 DXB) AR 6 By B 80 b T A A AR 12 5 7 XA 7 b BT O )



2898 HIERRL2E  http://www.earth-science.net

A7 %

HLBT b 0 3 2 0 S 5l T AR i T S A
KA EE RS, R W /N 5 22 YR A A 5 5 T A X3 A%
TS A X S I )N

50t — SRR K AR G AL T b s 1L AR B
A6 VG, B AR ol 4 b Bk R b AR AR R AR ) R
WU (Tang et al., 2016) , 2 H 14 K E S o — 56
B P T T I R o ) A 3 AL . X er al(2013) 7R
IR 4 — R T b DR ) T — 2 ELIE Bl g 0 B OR
P ZRAE - ZRLEICASmE LA E; T
A5 (2012) FR AT 15 DI B Ml X 5 15 00 A% 1Ly B 7 76 A
FRAT PR AH OC I R0k B A R 5 B R ARl 183~
180 Ma, =58 55 (2021) 15 K 2422 W b B 451 7K 1y 44 Hh
P b — 2 500 oo OC 1 B — = S 8 e
PEZ A HR R 5 — SR R SO AE R — h =S it
IS © 28 A7 720 o AR T, 8 2 0k 2 A7) A g
17 — MR P 3, 520l — SR K W PRI IR A
VY ) AR 557 ) =C A AR SR — P S b DXl
B — &R 98 b X R B — 30 PG L X A A R AE
FHWR R . A B — P S MK R B s BEAE A
T BB AR R 16842 Ma (I SC R, 2013) 5 78 i
B — 0 R T AN M X, R A Bt — e A O
HIEAR 22 KR A — M H — MmA KL s f
AT — A0 VG b X, & B 1 b e el o A A
B K 158~155 Ma( Zhang ez al., 2008) , L - #F5%
RGN — S ER AR A A W b 2 A A
F b ) R A H AT R

AR E ], 5 - S E R AR
], 5 R 24 22 W AU 7R 1] 2k Ll — TORR 0 = ) — B XL
WK A A G AR AU X RE W B
BFAC A T 144~137 Ma( R, 2013; f# e Kl 45
2018; ¥ A, 2021) , 5 e [A w78 dE K1l (140
Ma) . 4k 47 7 #6 (138~137 Ma) . i+ & F (150.3~
137.1 Ma) /N2 2275 (139.4 Ma) 45 # AH 4% & B A |7
W R PR AR A L S R R B R A S TR KA,
RGBS BRI, ALY R R o S TRUAE B0 28 i A
A A A AR 3 XA 38 07 ) H 5 ) ke Y A
S M 1E R BE AR AT Y A A bR A (L e al.,
2007) , 1 A0 2 Il g AR 2 T A x5 5. A
I, K420 M IXAE 52 — SRR R S E RS2,
E 5P S0 ) A e AR T 2 2B B A Sy i R R 1
WL

g5 LTk, K% 4 b X 7R R (144~
137 Ma) g KA — W B KRG 8, R A M

W 2K I AL TREAE B A v o S TRUAE R o AUk
TEMMEE REERENAEOHE, NEN —
S U v T 1] R el AR R BRI A ) 3
[, R 22 W My IX A A 2 Ay Bl i i RO B i,
U I LU AR J7 S0 E R e, 80 ool AR 3
YA B R G A8 v vk e A AR e I R SRR
Y B o L N DS U G i B s AL B
%I NE-SW [l XU s KA & 2 2R
TR ABIE A UL A Kl e R 46 /b
EESCE LSNP

6 45t

(1)/N5 223 E K AR i 7 85 A LA-ICP-MS U-
PhA4Ei% 4 139.4+0.7 Ma, & B RHR Ry B 1 S i

(2) /N5 2= YR IE A AR B 25 A e A0 4 e P R 91 59
R CE AL JE o TRE XA, o b oo AR 3
PR S R G AR M A R LS IR A R A
40 445 Rl BT O B

(3) /NG =Y IERK AL KA B I F 2 T 5
T — R K S PGS AR

Bl A LA AE P AP B R PR
KB G AW FETH L A0
BFRERSALRBGEZ R ENL. LI, £ I
FRAFRREPHRIATAZTALERRAS
AR AT AR B8 K XA, EAE S B i
BE BIATAZETASLRERERS RF 4%
BE NEFOERE FEEHRTH AR
AABARNS AT AR ZRYT K RAL
rABRRBRRATAERAE FTRFNELERETN XL
e A B A B — S R RS 0 R

B & JLAF)'E M (www.earth-science.net).
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