45364 552 1 JLER S Vol. 36 No.2
2017 46 H GLOBAL GEOLOGY Jun. 2017

XEHS: 1004 —5589 (2017) 02 —0346 — 15

ﬁ%?%*&?%%@ﬂﬂ%@kM%ﬁﬁ%
HuER AL 2% Be R 18 15 5t
HEA, b, F%%&Eaz, BT, £TE

LR HUERRLA22RE, (KFR 130061
2. EMARORSE SRS RIS BE, KA 130118

WE. ZHBRERBREAK L EEHFERAELE, MEERRELE, KFROSBTAXTIMTZE
LB mEshE, VYEASE, LA-CICPMS £ % U-Pb £ £ 42 2 7 HE % & T 130 ~ 132 Ma % 9] 4%
Fa T, MHELFHELEIZESFEBEALST ., HELTHKFG (95.19~198.38) x10°°, #£%
#2544 A 2 (LREE/HREE =6.38 ~10.59), 3569 i 44 5% (6Eu=0.68 ~1.01), m%k%%%
%&t% (K, Rb, Th) o2t L%k, 7H@%%LE (Nb, Ta, P, Ti), HEALEZELZH S (%
>499 x 10 %) Fefk Yb (R KALHA 2.83x1070<3.6x1070) Y (% <29.9%x107°%) Foi Si/Y =4k
Rb/Sr b, 2R TIRK L B4 4E, £ o (1) A (7.3 ~13.7), £ SHf /TTHf F345 144
0.282964, RFRIBRAEAENFERRER E2H 56 BB A TSI TIEER, LERXY
PRI F ZF) T ARG R EER, DR KL EH R T HRMEIRE, ZHRMET TGS AT
Bel %I K- FEMRE AR A X,

FEgEE: K% AEF; &4; HRet4; 45 U-Pb; Lu-Hf Bz &

mESHES . P597; P595 SCERARIRED . A doi: 10.3969/j. issn. 1004-5589. 2017. 02. 003

Zircon U-Pb ages, geochemical characteristics and tectonic
implications of volcanic rocks from Manitu Formation of Suolun area
in central Great Xing’an Range
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Abstract; The volcanic rocks in Manitu Formation of Suolun area are composed of andesite, trachy-andesite
and dacite petrographically, but they are mainly basaltic andesite or trachy-andesite with minor rhyolite based on
chemical composition. Zircon U-Pb dating results show that they formed in Early Cretaceous from 130 to 132 Ma.
These volcanic rocks belong to high-K calc-alkaline series. They are high in total rare earth elements ( Y REE =
95.19 x107° ~198.38 x 10°) , with high LREE/HREE (6.38 ~10.59) and negative Eu anomalies ($Eu =
0.68 ~1.01). The volcanic rocks are enriched in LILE (K, Rb, Th) and LREE, but depleted in HFSE (Nb,
Ta, P, Ti). Trace elements are characterized by high Sr ( >499 x107°) , low Yb (the maximum is 2. 83 x 10 ~°,
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<3.6x107°) and Y (majority <29.9 x107°), and high ratio of Sr/Y and low ratio of Rb/Sr, indicating the

characteristic of arc volcanic rocks. The volcanic rocks have positive values of g,,(t) (7.3 ~13.7), and the ini-

tial "°Hf/"”"Hf ratios for magmatic zircons is 0. 282 964, suggesting that the andesitic magma of Manitu Formation

was derived from the lithosphere mantle and partial melting of newly accreted lower crust, and is affected by the

subduction fluid. Volecanic rocks of Manitu Formation formed in the island are tectonic environment caused by the

subductions of the Paleo—Pacific Plate beneath the Eurasian continent.

Key words: central Great Xing’an Range; Inner Mongolia; Suolun; Manitu Formation; zircon U-Pb dating;

geochronology ; Hf isotope
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Fig. 1 Simplified geological map of Suolun Region, Great Xing’an Range
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Fig.2 Microphotographs of Manitu Formation from Suolun region, Great Xing’an Range
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F1 ERBEMANLZERER LA-ICP-MS U-Pb EELR
Table 1 Zircon LA-ICP-MS U-Pb data for Manitu Formation in Suolun region

M 55 ﬁiw Th/U 27Ph/2ph 10 PPh/*PU  £lo Ph/?8U =lo I Ma

Th U 207ph/26 Pl + 10 2" Ph/?5U £ 10 2 Ph/*BU 10
P1832-1 88 174 0.51 0.0484 0.0022 0.1317 0.0058 0.0198 0.0004 116 68 126 5 126 2
P18-322 142 247 0.57 0.0502 0.0018 0.1424 0.0050 0.0206 0.0003 202 52 135 4 131 2
P18323 88 175 0.50 0.0514 0.0025 0.1431 0.0068 0.0202 0.0004 261 74 136 6 129 2
PI8-3-24 112 185 0.61 0.0502 0.0023 0.1307 0.0058 0.0189 0.0003 205 69 125 5 121 2
P18-32-5 63 145 0.44 0.0467 0.0023 0.1322 0.0064 0.0206 0.000 4 32 69 126 6 131 2
PI8326 92 221 0.42 0.0494 0.0020 0.1377 0.0054 0.0202 0.0003 168 60 131 5 129 2
P18-3-2-7 126 237 0.53 0.0472 0.0018 0.1336 0.0049 0.0205 0.0003 59 53 127 4 131 2
P18-32-8 159 249 0.64 0.0493 0.0019 0.1404 0.0052 0.0206 0.0003 164 56 133 5 132 2
PI8329 98 180 0.54 0.0502 0.0022 0.1450 0.0063 0.0210 0.0004 202 68 137 5 134 2
P18-3-2-10 150 232 0.64 0.0487 0.0019 0.1450 0.0056 0.0216 0.0004 134 60 138 5 138 2
P18-3-2-11 194 264 0.74 0.0484 0.0018 0.1389 0.0051 0.0208 0.0003 117 56 132 5 133 2
P18-3-2-12 171 229 0.75 0.0515 0.0024 0.1386 0.0063 0.0195 0.0004 262 71 132 6 125 2
P18-3-2-13 125 227 0.55 0.0479 0.0019 0.1366 0.0054 0.0207 0.000 4 93 59 130 5 132 2
P1832-14 119 226 0.53 0.0522 0.0022 0.1409 0.0058 0.0196 0.0004 294 62 134 5 125 2
P18-3-2-15 91 185 0.49 0.0493 0.0021 0.1401 0.0060 0.0206 0.0004 161 66 133 5 132 2
P18-32-16 87 155 0.56 0.0480 0.0024 0.1426 0.0070 0.0215 0.0004 100 77 135 6 137 3
P1832-17 120 242 0.50 0.0459 0.0019 0.1329 0.0054 0.0210 0.000 4 -8 53 127 5 134 2
P18-3-2-18 151 272 0.55 0.0580 0.0036 0.1656 0.0098 0.0207 0.0005 531 89 156 9 132 3
P18-3-2-19 75 170 0.44 0.0466 0.0022 0.1346 0.0061 0.0210 0.0004 27 63 128 5 134 2
P18-3-220 78 172 0.45 0.0498 0.0024 0.1513 0.0073 0.0220 0.0004 188 77 143 6 140 3
P18-3221 192 284 0.68 0.0508 0.0018 0.1495 0.0051 0.0214 0.0004 130 49 141 5 136 2
P18-3-222 213 291 0.73 0.0507 0.0018 0.1512 0.0052 0.0216 0.0004 228 49 143 5 138 2
P18-3-223 86 164 0.52 0.0513 0.0028 0.1471 0.0078 0.0208 0.0004 253 83 139 7 133 3
P18-3224 137 243 0.56 0.0486 0.0034 0.1461 0.0100 0.02180 0.0004 127 160 138 9 139 3
P183225 85 172 0.49 0.0474 0.0021 0.1525 0.006 6 0.0233 0.000 4 69 63 144 6 149 3
PB2060-01 39 79 0.49 0.0561 0.0041 0.1547 0.0110 0.0200 0.0004 456 168 146 10 128 2
PB2060-02 99 262 0.38 0.0490 0.0012 0.1411 0.0033 0.0209 0.0002 149 35 134 3 133 1
PB2060-03 30 87 0.35 0.0501 0.0026 0.1367 0.0068 0.0198 0.0003 200 85 130 6 126 2
PB2060-04 105 332 0.32 0.0483 0.0014 0.1300 0.0034 0.0195 0.0002 112 41 124 3 125 1
PB2060-05 95 190 0.50 0.0493 0.0016 0.1453 0.0043 0.0214 0.0003 162 48 138 4 136 2
PB2060-08 81 158 0.51 0.0534 0.0020 0.1566 0.0057 0.0213 0.0003 344 57 148 5 136 2
PB2060-09 85 148 0.58 0.0476 0.0017 0.1354 0.0047 0.0206 0.000 3 77 55 129 4 132 2
PB2060-11 61 104 0.59 0.0519 0.0024 0.1724 0.0075 0.0241 0.0004 279 71 162 6 154 2
PB2060-12 78 126 0.62 0.0475 0.0019 0.1386 0.0052 0.0212 0.0003 74 60 132 5 135 2
PB2060-14 44 95 0.47 0.0476 0.0023 0.1419 0.0065 0.0216 0.000 3 78 73 135 6 138 2
PB2060-17 33 81 0.41 0.0499 0.0023 0.1445 0.0064 0.0210 0.0003 191 76 137 6 134 2
PB2060-18 163 265 0.62 0.0507 0.0016 0.1442 0.0042 0.0207 0.0002 225 46 137 4 132 2
PB2060-19 114 164 0.69 0.0550 0.0034 0.1509 0.0090 0.0199 0.0003 410 141 143 8 127 2
PB2060-21 88 142 0.62 0.0461 0.0028 0.1265 0.0075 0.0199 0.0003 131 133 121 7 127 2
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Table 3 Zircon Hf isotopic data for Manitu Formation in Suolun region

MES  t/Ma "°Yb/THE "Lu/"HE  YSHE/TTHE 20 a0y i 20 Tomi/Ma  Tpyn/Ma  fiow
PB2060 01 130  0.027 092  0.000799  0.282899  0.000 025  4.48  7.26  0.90 499 721 -0.98
PB2060 02 130  0.024 519  0.000 847  0.282920  0.000 026  5.22 800  0.92 470 674 -0.97
PB2060 03 130  0.044 715  0.001 382  0.282958  0.000 026  6.56  9.30  0.91 422 591 -0.96
PB2060 04 130  0.032770  0.001 116 ~ 0.282957  0.000 028  6.53  9.29  1.00 420 592 -0.97
PB2060 05 130  0.040 694  0.001 367  0.282980  0.000 025  7.34  10.08  0.89 390 541 -0.96
PB2060 06 130  0.089 768  0.002 750  0.282995  0.000 022  7.88  10.50  0.78 382 514 -0.92
PB2060 07 130  0.036 626  0.001 426  0.283 047  0.000052  9.73  12.46  1.85 293 388 -0.96
PB2060 08 130  0.082 146  0.002429  0.282943  0.000 024 6.04  8.68  0.86 456 630 -0.93
PB2060 09 130  0.050 344  0.001 599  0.283 004  0.000 024  8.22  10.93  0.86 357 486 -0.95
PB2060 10 130  0.031 051  0.001 024  0.283 077  0.000 034  10.77 13.54 1.19 248 318 -0.97
PB2060 12 130  0.039 847  0.001 274  0.283 052  0.000 051  9.90  12.64 1.82 285 376 -0.96
PB2060 11 154  0.035040  0.001 224  0.283 066  0.000 038  10.41 13.67 1.34 264 329 -0.96




%536 15

356 JIERE Tt
20
|- N S
o )_‘n
10F
L 1 //
—~ L N G
= Sl \.‘9’
& N
NV
L v
e
0 s
\/ BB 7
PR
L N,
-10 [ SR TN TN NN SN SN TN SN (NN TN TR N SR [ S S S
0 500 1000 1500 2000
g/ Ma

E7 ReHXBEIANLESHER 4/t -T/Ma Eff
Fig.7 Plot of £/t versus T for zircons from Manitu

Formation in Suolun region

4 Itig

4.1 FREHK

TERILZWE X, H et K ILCE S EERY
(145 ~ 158 Ma) Wtk AR AORES", T84
ARG A LLPGAY B 7R L L 39 9 L300 X
AL Fi i (Y AR IR 31X, HAB R ER /4 % 224k
T 130 ~ 145 Ma Z ], 25 JLAF X B A
FIRCH BT 45 5712 LR YIS (1
ARG R X NI JEnt 24 F 2L AT 130 ~ 132 Ma
ZIa), PN REHIX IS JE it 20 K BT A
R, ARZATA N IREOR D T
4.2 ERBFEXMEBRE

AT ATERE, AR X I e ik 21 A £ i LBk Ak
FRFERILZ A, BR T B s A — & PR K
1T S A BRI T P R I e
A s R Mg R L KR
FLE o NI X D J I 4 L R A A U
PR S SAEAE A RS gy X e
A KICE EEONE IS, KT LIFCE AT A
FEA LUK EE . ZRBUA K SRR
HHAR A S SRR TR R 3 MR
TR XA B A R T AR A ) [ s A i
£, HAKIWER 2ooR P A, A
A AR P ARHC A B A AR, R TE X

2 LA A5 LA s s PER . 1k
A, AR SCHFFE 35 JE I 21 22 1L P R DL SO s BT i
WA P AEEIS, B IR KRR X
R 515 A B RIS IR G 0. ISR
X Z LA B i Rb/Sr LUME 310 011, & TR
I M #& (0.03 ), E-MORB ( 0.033 ), OIB
(0.047) 1) Rb/Sr Hfl, RTFeliaRK (>0.5);
Th/U Al 2. 03 ~4.40 (CE¥{E KN 3.34), A+ F
FlEAEA (=~6) SIRinHng 2zl i TR RHE
e A MRIZ AL, AR HHFTRIX
e A SR X KRR S I RS
IR T, e B R o R AR AR T
LM SRS INE L, HS5RESINE LS
AT, FJE kKl S B HE/Sm, Ta/Hf . Nb/Ta,
Sm/Nd. (La/Yb)y SEHI{E 454 1.039 . 0.091 .
15.04, 0. 197 F18.27, X3z F BRORL B A I i o
AR, FEWIBT S X 3 JE ik 20 22 11 B TR s
e, WAL, Hoey (1) = +9.10 £1.10,
R H e 5 XCELAT 5 3 [ ARAE . RS TR
AL EES HE [EA7 R 5 5 093X R AR IS S R
TFFE DX 22 L1 114 1 058 DX R0 s i 22 i 381 4
TAAE B B . B 5T X 28 1 A R O B R 4R
LILE (K. Rb, Th) #I LREE, = fi{ HFSE (1
Nb., Ta), FHIZRAARE AT RE AN ihobR F 8 i i 7K
PERRERC R 2 BTk, RS IX 5 e it i 22
LA 7 A AT BB oy R EAR LR o, 5 1B 1% 1
FEIEYRUT, B LI, (1% 2 sz o
AR SR TR 118 38 AR S8 AR 5 3 1 A L g 5 4 9
18 Ao
4.3 HWELES

A DR I KL AR B AR TiO, &,
— ¥ <1% o TiO, Fit < 1. 75% J&H Wik 1147 .k
HEA R — A EEARE, s Xk EA 2R )
R 5. AW KNG KR E — RS R A
RP 20— R e, P EARILE BRI
Je i ) - R B A B KA A B N2tz
I —3 7 A0 3t 1K [ s A 19 XL X KR 4
MAETE, PRI KR AE R -rh R P i E
GITUR 1) AR M K R R AR o g % 22 I
Jent 2 s B BRI s A RRIE, W7 R X 8 T
FELE— DRSS, AT RN AT vhBF e il
5 TSP EE IR v A s VTR PR R ) BEL L 7 P T i



2 AR AR AR ORI h BER (M X Rk 4Tl E AR

HoBR A~ S AR T 77 5 357

TR HBFE GRS o 3ty IR OF P AR B T A ) )
LmﬁﬁﬁiTﬁﬁm BLFE RS2 W A P A 4

ARACHLIX, AR TF i 5F B ) (R A B B, BT
HIRAS, RIS A A R A AR PR,
FUA A B R, RN LS RE WA
TIAE b A ML R, YIRS AL IX AL T
IR . TEIZM IR T, Bkl LW, i
wMTe, BT REE ARG, 2 ETiE, R
e DX At 3 e ik 41 22 1L BT T RE T2 2%
B AR AR o A

5 #it

(1) ZRAfeH X 3 JE ik 20 g 098 B R
FEE, A RZATA N R BORE

(2) Rl 8 3522 0 e o AR AR T
7ok Yy o1 S i N S| TR L NU S R (FiE

(3) RKfeH XL et 41 K1l s T W T 5 EE
Bi, FERW RN e I R 52

SE k-

(L] Aotk BOCHK, Bbk, S5 R0 A OB K
s A Bk A 2= R AR [T ], ek k%, 2003, 32
(3): 208-222.

LIN Qiang, GE Wen-chun, CAO Lin, et al. Geochemis-

W

try of Mesozoic volcanic rocks in Da Hinggan Ling: the

bimodal volcanic rocks [ J]. 2003, 32
(3): 208-222.

(2] B3, Mhom, IMEA, % IO LIR P AERKRE
A BRI 2RI e AR B A TS [T
%, 1999, 15 (3): 396-406.
GE Wen-chun, LIN Qiang, SUN De-you, Geo-

chemical characteristics of the Mesozoic basalts in Da

Geochimica,

A

et al.

evidence of the mantle crust interaction
[J]. Acta Petrologica Sinica, 1999, 15 (3): 396-406.
[3] &K, REot, FKH, . RMSZI RIS 20
it DX AP A ARAE B o B A0 U=Ph AR K2 b 5 i
[J]. &A%, 2005, 21 (3): 749-762.
GE Wen-chun, WU Fu-yuan, ZHOU Chang-yong, et al.

Zircon U —=Pb ages and its significance of the Mesozoic

Hinggan Ling:

granites in the Wulanhaote region,
Mountain [ J].
749-762.

[4] Wang F, Zhou X H, Zhang L. C,

central Da Hinggan
Acta Petrologica Sinica, 2005, 21 (3) .
et al. Late Mesozoic

volcanism in the Great Xing’an Range (NE China) ; tim-

(5]

(6]

(7]

(8]

(9]

[10]

ing and implications for the dynamic setting of NE Asia

[J]. Earth & Planetary Science Letters, 2006, 251 (1/

2): 179-198.
SRS, PRE)T, JRTAE, S RO M X

K LS RAR PR X S48 i 5 AL . Sr-Nd-Pb
-Hf [ R Bk A2l 2 [J]. o424k, 2007, 23
(11). 2823-2835.

ZHANG Lian-chang, CHEN Zhi-guang, ZHOU Xin-hua,
et al. Characteristics of deep sources and tectonic-mag-
matic evolution of the Early Cretaceous volcanics in Gen-
he area, Da-Hinggan Mountains ; constraints of Sr—Nd-Pb
- Hf isotopic geochemistries [ J]. Acta Petrol Sinica,
2007, 23 (11). 2823-2835.
Zhang J H, Ge W C, Wu F Y, et al. Large-scale Early
Cretaceous volcanic events in the northern Great Xing’an
Range, northeastern China [ J]. Lithos, 2008, 102
(1) 138-157.
Zhang ] H, Gao S, Ge W C, et al. Geochronology of the
Mesozoic volcanic rocks in the Great Xing’an Range,
northeastern China: implications for subduction-induced
delamination [ J]. Chemical Geology, 2010, 276 (3):
144-165.
Jlgte, SRR, SKER, AF. RGRIGHE AUk
a5 A B Bamk . B A7 U-Pb 4£i% i %
JCIRAE R 2 [T]. #uERRRE, 2009, 34 (1) 1-10.
ZHOU Xin-hua, YING Ji-feng, ZHANG Lian-chang, et
al. The petrogenesis of Late Mesozoic volcanic rock and
the contributions from ancient micro-continents: con-
straints from the zircon U-Pb dating and Sr-Nd-Pb-Hf i-
sotopic systematics [ J]. Earth Science, 2009, 34 (1)
1-10.

A, IMEA, BUSAE, TN R S Rl
WECa g A U-Pb @4 S A [T Ak,
2010, 26 (1): 333-344.

GOU Jun, SUN De-you, ZHAO Zhong-hua, et al. Zircon
LA -ICPMS U -Pb dating and petrogenesis of rhyolites in
Baiyingaolao Formation from the southern Manzhouli, In-
ner-Mongolia [ J]. Acta Petrol Sinica, 2010, 26 (1)
333-344.

IMEA, A%, fEak, . W0 R R e k41 k
gt £ U-Pb 4R 0% S b ek Ak 2= F 58 [J]. &A%
4%, 2011, 27 (10): 3083-3094.

SUN De-you, GOU Jun, REN Yun-sheng, et al. Zircon
U -Pb dating and study on geochemistry of volcanic
rocks in Manitu Formation from southern Manchuria, In-

ner Mongolia [ J]. Acta Petrol Sinica, 2011, 27 (10)



358

JLE

Jit

%536 15

(11]

[12]

[13]

[14]

[15]

[16]

[17]

3083-3094.

KT, BRIRES , AT 5L, KLU B O IR A 3
JE LA AL R AL AERHAE 5 Ac/ Ar AR [T].
MU SRR, 2013, 22 (6) : 444451,

LI Yong-fei, GAO Xiao-yong, SUN Shou-liang. Geo-
chemical characteristics and Laser **Ar/” Ar dating of
the volcanics from the Manitu Formation of Tuquan Basin
in central Daxing’anling [ J]. Geology and Resources,
2013, 22 (6): 444-451.

Dong Y, Ge W C, Yang H, et al. Geochronology and
geochemistry of Early Cretaceous volcanic rocks from the
Baiyingaolao Formation in the central Great Xing'an
Range, NE China, and its tectonic implications [ J].
Lithos, 2014, 205 168-184.

EE, JURE, EESE, 5 ROCRIGHI B H ARG
AEACKIAER [T A fre#4i, 2001, 17 (1)
161-168.

GUO Feng, FAN Wei-ming, WANG Yue-jun, et al.
Petrogenesis of the Late Mesozoic bimodal volcanic rocks
in the southern Da Hinggan Mts [ J]. Acta Petrologica
Sinica, 2001, 17 (1). 161-168.

A, BrEIE, Mo, 5. KO EIR PR B
PSR KIS AR = i 5T [T s
JiFAR, 2004, 10 (2) . 186-198.

LU Zhi-cheng, DUAN Guo-zheng, HAO Li-bo, et al.
Petrological and geochemical studies on the intermediate-
basic volcanic rocks from the Middle-South part of the
Da Hinggan Mountains [ J]. Geolgica Journal of China
Universities, 2004, 10 (2). 186-198.

R, FREE, JURIE, . HRIEHE P AU R
Pkl s A A R [T]. & A 274k, 2005, 21
(3): 737-748.

GAO Xiao-feng, GUO Feng, FAN Wei-ming, et al. Or-
igin of late Mesozoic intermediate-felsic volcanic rocks
from the northern Da Hinggan Mountain, NE China
[J]. Acta Petrol Sinica, 2005, 21 (3): 737-748.
R, SREE, ANEISC. BRI AR AU Y
HAEE () - Pb RIGLERGIZY [T]. Hilikesss
R HIRPBIER, 2009, 48 (6) . 121-126.

GAO Xiao-feng, GUO Feng, LI Chao-wen, et al. Origin
of Late Mesozoic volcanic rocks from the southern Da
Hinggan Mountain, NE China ( [ ) : constraints of Pb
isotope [ J]. Journal of Sun Yatsen University: Natural
Science Edition, 2009, 48 (6) . 121-126.

RAETE, SKIER, FBE, 55 KGR b B b A4
PR A AR T 3 BR AL A AR SR 237 [T,

(18]

[19]

[20]

[21]

[22]

[23]

EAFER, 2008, 24 (6) : 1339-1352.

WU Hua-ying, ZHANG Lian-chang, ZHOU Xin-hua, et
al. Geochronology and geochemical characteristics of the
Late Mesozoic andesites in the central Da-Hinggan
Mountains, and its genesis [ J]. Acta Petrologica Sini-
ca, 2008, 24 (6). 1339-1352.

Wd, WARLL, B, 55, i X AR UK ILES
B U-Pb AU ZIESE [J]. SARORE2 4 HEk
BlRR, 2012, 42 (#EF)2) . 257-268.

YANG Yang, GAO Fu-hong, CHEN Jing-sheng, et al.
Zircon U-Pb ages of Mesozoic volcanic rocks in Chifeng
area [ J]. Journal of Jilin University; Earth Science
Edition, 2012, 42 (Suppl. 2) . 257-268.

HRUE L, SKIENF, PO, S5 RIS AU
S R R AR [T]. ek, 1999, 6
(4): 339-346.

SHAO Ji-an, ZHANG Lii-qiao, MU Bao-lei. Magmatism
in the Mesozoic extending orogenic process of Da Hing-
gan MTS [J]. Earth Science Frontiers, 1999, 6 (4):
339-346.

BOCR, MR, IMER, . BICR, MR, IMEA,
S ROGZE rp A A 28 UL SO PR ) e Bk A 2 4
5% [J]. suEkEl2E, 2000, 25 (2) . 172-178.

GE Wen-chun, LIN Qiang, SUN De-you, et al. Geo-
chemical resarch into origins of two types of Mesozoic
thyolites in Daxing’anling [ J]. Acta Geoscientica Sini-
ca, 2000, 25 (2). 172-178.

gl AR b X A A IORE Se-Nd-Pb Al 3R 3K
PR JHE oo DX 3 3 18 f Y ) 2 1 b oy 6098 3
(D] 7. A ERA BT A B, 2007.

GAO Xiao-feng. Sr-Nd-Pb isotope mapping of Mesozoic
igneous rocks in NE China: constraints on tectonic evo-
lution of the eastern CAOB: doctor’s degree thesis [ D].
Guangzhou: Guangzhou Institute of Geochemistry, Chi-
nese Academy of Sciences, 2007.

TR, SR, mbeld, S ZRJuH X P A O
St =Nd [l 3R XA B Rl i 5 S [T, HuBkfk
2, 2008, 37 (4): 361-372.

FAN Wei-ming, GUO Feng, GAO Xiao-feng, et al. Sr-
Nd isotope mapping of Mesozoic igneous rocks in NE
China: constraints on tectonic framework and crustal
growth [ J]. Geochimica, 2008, 37 (4): 361-372.
Ying J F, Zhou X H, Zhang L. C, et al. Geochronologi-
cal framework of Mesozoic volcanic rocks in the Great
Xing’an Range, NE China, and their geodynamic impli-
cations [J]. Journal of Asian Earth Sciences, 2010, 39



S22 KSR AphEESE . ROGRIG h Br R A XD Je ik 2 L AR L R S T R 359

(24]

[25]

(26]

(27]

(28]

(29]

(6) . 786-793.

VFSCR, BN, FmE, 55 P EARI AU i
45 XA 5% ok B AR E 4L A
i 2y [J]. Aqrdi, 2013, 29 (2): 339-353.
XU Wen-liang, WANG Feng, PEI Fu-ping, et al. Mes-
ozoic tectonic regimes and regional ore-forming back-
ground in NE China: constraints from spatial and tempo-
ral variations of Mesozoic volcanic rock associations
[J]. Acta Petrol Sinica, 2013, 29 (2):. 339-353.

d LR, XUZRBE, fE, AR R EZREH X AU
AR . kA SOl am s 0 58 HE
W2y [J]. BA%4M, 2014, 30 (12): 3569-3586.
MENG Fan-chao, LIU Jia-qi, CUI Yan, et al. Mesozoic
tectonic regimes transition in the Northeast China; con-
striants from temporal-spatial distributions of volcanic
rocks [J]. Acta Petrologica Sinica, 2014, 30 (12).
3569-3586.

Wu B Y, Niu H C, Cheng L. R, et al. Geochronology,
geochemistry and geodynamic implications of the Late
Mesozoic volcanic rocks in the southern Great Xing’an
Mountains, NE China [ J]. Journal of Asian Earth Sci-
ences, 2015, 113, 454-470.

b, RAPIT, XIER, 4. KL h B et
2ok LA LA -ICP -MS 547 U -Ph 4£1% J sk fb 2%
PRk [J]. Moo, 2013, 32 (2): 399-407.

LI Shi-chao, XU Zhong-yuan, LIU Zheng-hong, et al.
Zircon U-Pb dating and geochemical study of volcanic
rocks in Manitu Formation of central Da Hinggan
Mountains [ J]. Geological Bulletin of China, 2013, 32
(2): 399407.

Mfeib, 2R, ERT, & L2 )e
2 KL LA-ICP-MS #5407 U-Pb 3 4 K i Bk b 2
FROE [J]. MBS %80, 2015, 24 (2) . 102-109.
TAO Chuan-zhong, LI Zhu-min, WANG Da-qgian, et
al. LA-ICP-MS zircon U-Pb dating and geochemistry of
the volcanic rocks from Manitu Formation in Ulanhot re-
gion of southern Daxing’anling [ J]. Geology and Re-
sources, 2015, 24 (2). 102-109.

dSEHE, SKIEF, TR, 45, NSEE ALK Bk
IO 22 I Pl R Uk 2 T e Sk S0 1R 2 ) 3t i
fESCE VB 3 [T]. #ufsi 4, 2010, 29 (11):
1649-1654.

MENG Xian-feng, ZHANG Zheng-ping, XU Cui, et al.
Geologic characteristics and lithologic member division
in the Late Jurassic Manketou’ebo Formation in Wulan-

hade area, Dongwuzhumuqingi, Inner Mongolia, China

[30]

[31]

(32]

[33]

(34]

[35]

[J]. Geological Bulletin of China, 2010, 29 (11);
1649-1654.

s, BARLL, FBhE, 2 OIS T BURT R
H DX 5 Sk S0 1 AL S0 AR A A 0 R AL 5
[J]. tE5 s, 2014, 33 (2): 255-265.

ZHANG Chao, YANG Wei-hong, HE Zhong-hua, et al.
Chronology and  geochemistry  of  rhyolites in
Manketou’ebo Formation from Ta’erqi area, southern-
central Greater Xing’an Range [ J]. Global Geology,
2014, 33 (2). 255-265.

JiZ, Ge W C, Wang Q H, et al. Petrogenesis of Early
Cretaceous volcanic rocks of the Manketouebo Formation
in the Wuchagou region, central Great Xing’an Range,

NE China, and tectonic implications: geochronological ,
geochemical, and Hf isotopic evidence [ J]. Interna-
tional Geology Review, 2015, 58 (5) . 1-18.

HIRIE, B, B, 5. RS RIE B R
B KUIETTE B R st BRA =R AE [T]. R
Wi, 2015, 34 (1) . 44-54.

ZHANG Le-tong, LI Shi-chao, ZHAO Qing-ying, et al.
Formation age and geochemical characteristics of volcan-
ic rocks from Baiyingaolao Formation of middle Da Hing-
gan Mountains [ J]. Global Geology, 2015, 34 (1):
44-54.

M, AR, R, S NSO IR E R A
B L e 4 AU E - Sk A LA -ICP -
MS £i47 U -Pb 4RI BOGESE [J]. HFUER, 2015,
34 (9). 1706-1714.

XIAO Zhong-jun, WANG Zhen-giang, WU Yu, et al.
Redetermination of the age of Baiyingaolao Formation in
Sonid Left Banner, Inner-Mongolia; evidence from LA-
ICP -MS U -Pb dating of zircons [ J]. Geological Bulle-
tin of China, 2015, 34 (9). 1706-1714.

HIRKSE, R H, ERE, 55 ROCLIGSN & &
MBS A U -Pb @ 4F SRRV [T]. Rk
ReEpsedle: AOAPEFAM, 2016, 37 (3): 412415,
SI Qiu-liang, CUI Tian-ri, WANG En-de, et al. Zircon
U -Pb dating and petrogenesis of the Baiyingaolao For-
mation rhyolites in Chaihe area, Great Xing’an Range
[J]. Journal of Northeastern University: Natural Sci-
ence, 2016, 37 (3):. 412415.

FRkSE, ERH, Bk, S ROGEIE P B IX
HyJe it 2 K AR A Bk Al 2 B s A R
[J]. AR 22 4l MR BL2E I, 2015, 45 (2):
389-403.

SI Qiu-liang, CUI Tian-ri, TANG Zhen, et al. Chronol-



360

JLE

Jit

%536 15

[36]

[37]

[38]

[39]

[40]

[41]

ogy, geochemistry and petrogenesis of the volcanic rocks
in Manitu Formation in Chaihe area, central Great
Xing’an Range [J]. Journal of Jilin University : Earth
Science Edition , 2015, 45 (2): 389-403.

WX, mEIT, K, A MG I R B
B Cu, Mo " PR BGHT A S Bk 3 Jy 27 S [T ]
Bl g, 2007, 52 (20) . 2407-2417.

GE Wen-chun, WU Fu-yuan, ZHOU Chang-yong, et
al. Porphyry Cu-Mo deposits in the eastern Xing’an
Mongolian orogenic belt: mineralization ages and their
geodynamic implications [ J]. Chinese Bulletin, 2007,
52 (20) . 2407-2417.

B, REoC, FKE, % LI ILERES IR
B AR Y AR R 0T 51 21 i A s Bl ) 3 0 Ui ) o 24
[J]. Blefmik, 2005, 50 (12) . 1239-1247.

GE Wen-chun, WU Fu-yuan, ZHOU Chang-yong, et
al. Emplacement age of Tahe granite and its constraints
on the tectonic nature of the Erguna block in the north-
ern part of the Da Hinggan Range [J]. Chinese Science
Bulletin, 2005, 50 (12). 1239-1247.

WuFY, Sun DY, Ge W C, et al. Geochronology of
the Phanerozoic granitoids in northeastern China [ J].
Journal of Asian Earthences, 2011, 41 (1) . 1-30.
FEIRIS, BOCF, thopall, 3. ROCENE + ol
ARG LLAE A I RAE B s R S [T A A
4R, 2009, 25 (10): 2679-2686.

SUI Zhen-min, GE Wen-chun, XU Xue-chun, et al.
Characteristics and geological implications of the Late
Paleozoic post-orogenic Shierzhan granite in the Great
Xing’an Range [ J]. Acta Petrological Sinica, 2009, 25
(10) : 2679-2686.

Andersen T. Correction of common lead in U-Pb analy-
ses that do not report *Pb [J]. Chemical Geology,
2002, 192 (1/2): 59-79.

Yuan H, Gao S, Liu X, et al. Accurate U-Pb age and
trace element determinations of zircon by laser ablation-
inductively coupled plasma-mass spectrometry [ J ].

Geostandards & Geoanalytical Research, 2007, 28

[42]

[43]

[44]

[45]

[46]

[47]

(3): 353-370.

Wu FY, Yang Y H, Xie L W, et al. Hf isotopic com-
positions of the standard zircons and bad-deleyites used
in U-Pb geochronology [ J]. Chemical Geology, 2006,
234 (1/2). 105-126.

R, SKICHE, IRAZWY, 5. ROGZIR B 1
XIGJEmE AL L M BR A 27 AL S ™ J [ ].
EERHR, 2015, 23 (01) . 46-52.

ZHENG Ji-lin, ZHANG Wen-giang, XU Li-ming, et al.
Geochemistry characteristics and metallogenic prognosis
of the volcanic rocks from Manitu Formation of Bowule
Mountain area in Da Hinggan Mountain [ J]. Gold Sci-
ence and Technology, 2015, 23 (1) 46-52.

Xu W L, Pei F P, Wang F, et al. Spatial-temporal re-
lationships of Mesozoic volcanic rocks in NE China: con-
straints on tectonic overprinting and transformations be-
tween multiple tectonic regimes [ J]. Journal of Asian
Earth Sciences, 2013, 74. 167-193.

JEAN, VFSCR, B, 4. 5k A IR IR L L2 0
KR AR S BRI R [J]. A
Jii, 2011, 30 (04): 508-520.

TANG Jie, XU Wen-liang, WANG Feng, et al. Petro-
genesis of bimodal volcanic rocks from Maoershan For-
mation in Zhangguangcai range: evidence from geochro-
nology and geochemistry [ J]. Global Geology, 2011,
30 (4): 508-520.

WHL, HICE, Bih, & KL P BIR /R HLIX
T AR b e BN BTE BR & 2R (0] 1 5
Jit, 2016, 35 (2) . 283-296.

JI Zheng, GE Wen-chun, YANG Hao, et al. Petrogene-
sis of Early Cretaceous granites in Taerqi area of central
Great Xing’an Range and its tectonic setting [ J]. Global
Geology, 2016, 35 (2). 283-296.

Yang W B, Niu H C, Cheng L. R, et al. Geochronolo-
gy, geochemistry and geodynamic implications of the
Late Mesozoic volcanic rocks in the southern Great
Xing’an Mountains, NE China [J].
Earth Sciences, 2015, 113, 454-470.

Journal of Asian



