2022 % 9 H

FestE  HsSH Hi GEOLOGICAL REVIEW

o i

RAEZIGHEREAARX KSR A
—H5A U-Ph 4FH Bk LA Se—Nd [ KA

KRR EHED B KR 8,

ARED HTED EERD
1) JIRGE H AR GERNE QR 0 (RS A SR H R ik g ) , A8 , 4500005
2) VAR ST AT R o T A e, K, 450000

NBRE: £HFE I A A% 55a U-Ph AR FHIR = A5 X K422 08 v B R 1 A 3 AR B2 119 A
B SR USRI TS SR T T 4R, WIS A LA-ICPMS U-Pb B 4EH: , 5] K18 4 35 — K BEA RIAERS S 124. 4+
1.0 Ma, P A LT R A A9 K B s e MESR LA, B 2 454 o 1 3.86~5.10,K,0+Na,0 =
9. 14% ~10. 35% , #4149 0. 93~1. 0, A/CNK=0. 76~ 0. 93, KTy [ BIE K5, A W4 La Ba Ce U S5 K5
TRRATCER RN 55 HE Ze S 580 5 (La/Yb) (= 11,72~ 13. 90, 7MW 8, S 1 w5 4 | 10 S A% - 75 #5, Nb \ Ta
TS, B IAE R A B ER AL 22 AE . 8Fu=1.00~1.59, [n(¥Sr)/n(*Sr) ], =0.705065,¢,,(1)= 1.93, JIX Al fig

Vol. 68 No. 5
Sept. ,2022

g SEE R Z W M X A AR e ALY 5, DA R A 0 TR BEA TR T S RS IR oA SE A K R

858, DX 3 3 v 5% T 1) (R At S DR DX A I i

KR B5 A7 U-Pb 4E% ; S—Nd [R5 1 BUAE R o RIS 1A 9 K REA R ae i v B,

5 DX AL 2458565 LAy AR B, KSR AL R
IR LL BT B b, B 2 8 ARV R RN (] 1a)
XNt Z 2K 2B TE AL, T T R 4%
MER R, FEd SRR TH A E—2 510 5
W, AL T R 2% 08 LA (R
2017 ; PHEEE 2018) ., KNTE N — RN ZL
L@ 7 A 5 R FU ) A SR AR LI B2 DA
Ko A, — SRR3R I AT O [ 58 K G2 U i IX 5 3R
Wl R R A R R TG S TR TR
WFSE TAE (R4, 2017) , A i3 T J 0 IX 89
PR TAE RAR WG TAE L T & A He %
P R A AR SR AR X I
(B 125 S B R A2 5 T — o R A
BAVER 30252 1 TP A AN VR FH 52
FELER L, DIAETE X AR 4R J it X el it Jot
PAAE A TR A A TAE R R AR
B RGMBFIE . EFXT DL ) 5 S 5 X
P R R A 3 KB T R SR
BRACZA50 BT U-Pb [R R IAF, IR 5 A L

Tk KL 1T 55
1 PR R SR A AR

G DXt A A AL P AR R AR S AR R 2%, A2 45
Tl Y PEAR B (9 48 1 8 Ak, b AR AR 52 5 R 1
Py s A (x4 e 45, 2019) . R RILE
KBt 52 vty AR AR B AR} 1] IR bV FH B 52 ), 3% 3l ok
Bili i 2 0 13505 ) & AR RO T B NE—SW [1]
HI NW—SE [n] R K W 24 A Az sk H Mok, 75 & R IR
ZRIUARK LR, \IEHeY G = TR XN
M)A K —AE i A 3K, i NW AL NE (4] B
ey y SN EnI g VAR RERY Y o i W Al d ik
ekl AH)Z T R A A DA KT AR A A 1 A 5 —
KuEa A E(E 1b) .

AR KBS R RICAR ) A, WAL T2 K
I B T 22 SRR B SRR S5 R i
o E BE A R T ZE AR, B R 2 N 50% , 1 DRt
KA (20% ~25% ) APEAT (15% ~20% ) KA e (5%
~8%) HE., FHEA,0.8~3.0 mm, 5} HIEMR

T ARSCHWN SN H IR XS A 5 4 750 < IFA8 DUR TR S 55 0008 1 2 5 07 K = 1SR A 7 (455 . NMKD2014-22) B 2R
W R F 9. 2021-12-21 5k 71 H 48 :2022-05-30; %% 14 & :2022-06-20 ; 54T S ZEFIME, Doi: 10. 16509/ georeview. 2022. 06. 045
YEZ TR BDER 53,1990 454, TR, SR A TR L, EZ T XKL BT Mot 7™ T-4E ; Email : xiaotianh1990@ 163. com,,



1790 oo T 2022 4E
b N Wy W Kpjom ()
¢ - Vi
Ky
Mz-Cz
Ky
0 2 4 km
Mz-Cz S Cwiae o
EMTEH) P
= FAtdhge £
/*Q’Ebﬁ/\ - S
AR IR & P
Flut - ~ 20 km

Mz-Cz

L AR B

RS

LA KA A

LR S IE KA

SR A S KPR
Early Cretaceous quartz

Mesozoic and Early Cretaceous Early Cretaceous Early Cretaceous
Cenozoic granite porphyry monzogranite quartz syenite monzonite porphyry
PRSI K PR B EKAE R FORE I KA BRI KR S
1PV | Middle Jurassic alkali Middle Jurassic Middle Jurassic Middle Triassic sampling point
feldspar granite syenogranite monzogranite monzogranite and number

P 1 R0 v B R 66 1) b DX R b R 35 7 6 5T (a, HIE R R SE , 2017 ) R BT 7 P41 (b)

Fig. 1 Geotectonic location map (a,after Qian cheng et al. , 2017&) and geological sketch map of Tianxiangou area

in central section of Great Hinggan Mountains
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Fig. 2 The outcrop photo and micrograph of quartz monzonite porphyry in Tianxiangou, central section
of Great Hinggan Mountains
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Table 1 Results of zircon U-Pb dating of quartz monzonite porphyry in Tianxiangou,
central section of Great Hinggan Mountains
LEGE [RI; 2 A [R A HE (Ma)
{,)T:J (><10—6) U n(szh) n(207Ph) n(206Pb) 11,(207Pb) n(2O7Pb) n(MPh) R
o n (% Ph) n(*5U0) n(*B0) n(*Ph) n(*5U0) n(*¥0) i
Pb| Th U

W | 1o | WE | 1o | WE | le | WE |le| W | le| WE | 10| (%)
1| 7] 227 | 284 0. 80 0.0494 | 1.60 | 0.1336 | 1.45| 0.0196 |0.62 177 3 120 2 125 1 98
2|3 146 95 1.54 0.0540 |2.14 | 0.1424 |3.14| 0.0191 |0.67 361 8 128 4 122 1 103
3 14| 154 | 190 0. 81 0.0545 |4.69 | 0.1459 |3.52| 0.0194 |0.70 396 19 130 5 124 1 103
4 |2 55 67 0.82 0.0509 |5.58 | 0.1358 |4.39| 0.0194 |0.72 227 13 122 5 124 1 99
52| 102 | 107 0.95 0.0554 | 6.07 | 0.1453 |3.08 | 0.0190 |O0.68 419 25 130 4 122 1 103
6 |3 73 126 0.58 0.0542 | 3.08 | 0.1422 |3.07 | 0.0190 | O0.64 374 12 126 4 122 1 102
712 94 89 1. 06 0.0491 | 7.57 | 0.1294 |5.57 | 0.0191 |0.73 156 12 115 6 122 1 97
8 | 2 63 96 0. 66 0.0508 | 6.56 | 0.1365 |4.52| 0.0195 |0.64 230 15 122 6 124 1 99
9 | 2| 112 | 101 1.11 0.0516 |4.20| 0.1396 |4.21| 0.0196 |O0.65 266 11 125 5 125 1 100
10| 2 80 69 1.16 0.0477 |5.58 | 0.1295 |5.57| 0.0197 |0.72 165 9 116 6 126 1 96
11] 2 87 91 0.96 0.0582 |6.92 | 0.1537 |6.92| 0.0191 |0.71 461 32 137 9 122 1 106
12| 3 | 164 | 110 1.49 0.0585 |3.18 | 0.1537 |3.17| 0.0190 |O0.62 466 15 139 4 122 1 107
132 53 65 0.82 0.0492 | 4.83 | 0.1310 [4.79 | 0.0193 | 0.70 156 8 117 6 123 1 98
14| 6 | 151 129 1.17 0.0492 |2.77 | 0.1336 |2.78 | 0.0197 |0.76 157 4 119 3 126 1 97
1511 30 39 0.77 0.0556 |8.38 | 0.1499 |5.01| 0.0196 |0.89 421 35 133 7 125 1 103
16 | 3 | 157 94 1.67 0.0538 | 4.08 | 0.1465 |4.14| 0.0197 |0.67 354 14 131 5 126 1 102
1711 22 28 0.79 0.0510 |8.41 | 0.1391 |5.84 | 0.0198 | 1.17 228 19 125 7 126 2 | 100
18| 5 | 251 | 201 1.25 0.0489 |2.31| 0.1357 |2.27 | 0.0201 |O0.63 154 4 121 3 129 1 97
191 39 42 0.93 0.0521 |8.62| 0.1372 |4.21 | 0.0191 |0.80 277 24 123 5 122 1 100
20| 2 81 97 0.84 0.0502 |3.80| 0.1367 |3.79| 0.0197 |0.67 222 8 122 5 126 1 98
21| 1 58 62 0.94 0.0511 |4.85| 0.1385 |4.78 | 0.0197 |0.70 229 11 123 6 125 1 99
22| 1 19 32 0.59 0.0486 |9.23 | 0.1368 |2.55| 0.0204 | 1.05 171 16 122 3 130 1 97
23| 2 88 95 0.93 0.0503 |4.04 | 0.1393 |4.23| 0.0201 0.68 222 9 124 5 128 1 98
24| 1 28 38 0.74 0.0510 |10.23| 0.1355 |[4.05| 0.0193 | 0.94 229 23 120 5 123 1 99

T« v b B0 A R O b o A SRR L 2017,
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Table 2 Major elements( %) ,trace elements(x10°) and rare earth elements( x10~°) results date
of quartz monzonite porphyry in Tianxiangou, central section of Great Hinggan Mountains
Y1 Y2 Y3 Y4 Y1 Y2 Y3 Y4 Y1 Y2 Y3 Y4

Si0, 64.62 | 63.90 | 63.84 | 64.00 A/NK 1.24 1.21 1.18 1.12 Sm 6.78 | 7.88 | 8.48 | 8.38
TiO, 1.08 | 0.82 | 0.84 | 0.79 A/CNK 0.93 | 0.83 | 0.81 | 0.76 Eu 1.97 | 3.75 | 3.89 | 3.34
Al,O4 15.54 | 16.46 | 16.26 | 15.85 A/MF 1.55 | 2.41 | 2.29 | 2.18 Gd 5.00 | 6.24 | 6.96 | 6.75
Fe, 04 3.07 | 2.65 | 2.40 | 2.23 C/MF 0.43 | 0.89 | 0.90 | 0.90 Th 1.38 | 0.87 | 0.97 | 0.95
FeO 1.94 1.12 1.50 1.58 Rb 112.2 | 62.10 | 85.70 | 83.70 Dy 6.93 | 4.56 | 5.18 | 5.02
MnO 0.12 | 0.07 | 0.07 | 0.11 Ba 1020 | 4880 | 4130 | 3460 Ho 1.53 | 0.85 | 0.98 | 0.94
MgO 1.31 0.73 | 0.75 | 0.86 Th 12.60 | 8.13 | 9.83 | 10.60 Er 3.63 | 2.28 | 2.63 | 2.52
Ca0O 2.29 | 3.34 | 3.51 3.61 U 3.09 | 2.30 | 2.47 | 2.28 Tm 0.78 | 0.38 | 0.44 | 0.42
Na, O 4.74 | 5.14 | 5.03 | 5.23 Ta 1.54 | 1.03 1. 11 1.18 Y 30.40 | 22.90 | 25.70 | 24.90
K,O 4.40 | 4.77 | 5.04 | 5.12 Sr 274.6 | 344.3 | 340.9 | 261.1 Yb 3.71 2.46 | 2.80 | 2.65
P,05 0.44 | 0.12 | 0.14 | 0.12 Nd 58.10 | 45.10 | 49.60 | 48.20 Lu 0.68 | 0.35 | 0.40 | 0.37
Javii| 99.55199.12 | 99.38 | 99.50 ZIr 367.4 | 217.0 | 288.3 | 265. 4 SEu 0. 81 1.59 1.52 1.33
o 3.86 | 4.70 | 4.87 | 5.10 Hf 8.95 | 5.51 | 6.89 | 6.66 > REE 334.9 | 236.0 | 265.4 | 257.1

AR 6.56 | 9.26 | 11.13 | 15.77 La 71.90 | 40.20 | 48.00 | 45.20 LREE
f— 10.30 | 10.85 | 10.77 | 10. 84

S 8.46 | 5.07 | 5.10 | 5.73 Ce 119.0 | 86.50 | 96.40 | 94. 80 HREE
Rl 1596 | 1320 | 1291 | 1212 Pr 15.30 | 11.70 | 13.00 | 12.70 || (La/Yb)y | 13.90 | 11.72 | 12.30 | 12.23

R2 615.6 | 717.1 | 732.4 | 740.6 Nd 19.00 | 10.60 | 11.90 | 11.90

TE LA X 7 4 5

w(ALO,) + w(Ca0) + w( Na,0)+ w(K,0)

AT T2 2016, P HESEATHA

[ 100w(K,0)+100w( Na,0) ]*

YRR E A (2015b) s =00 T

100w ( MgO)

= w(ALO,) -w(Ca0) -w( Nay0)-w(K,0) °

n(K)]-2[n(Fe)+n(Ti)];R2=6n(Ca)+2n(Mg) +n(Al); A/NK =
aomp o A0 (A0
“n(MgO) +n(TFe0)’ " n(Mg0) +n(TFeO) °

FOE ifk, BRI MAT-262 3 A 5 3% 3 sk
138 i, BRI TAELE B £ 5 b p ™
A W AR I s 5 R, TE AH 43 A R DL SR
(Chen Funkun et al. , 2000), Sr—Nd [F] {1/ & 43 #7
GER WK 3,

R TERE S

3.1 HH/=E

R AT K BEARE A EI’J«’E*E Uk kL 22 7
100~300 pm Z[H], KIEL 1 VY E TN
zzfjﬂl:@\ﬁ‘é@%,Haﬁégﬁﬂﬂjﬁﬂ%ﬁ#ﬁo N
W RAEE AT LA (B 3) , KRS8 A A B R

RIKHR

" 0(Mg0) +w( Fe0) +0( Fe,0;) +o( Na,0)+w(K,0)

sR1=4n(Si)-11[n(Na) +

n(ALO;5)
n(Na,0)+n(K,0)’

n(ALO,)

s A/CNK (CaO)+n(Na20)+n(K O)

TR 45 AT SR B s
AR 24 Tk A 3L 24 AN PEATOHY EAE  RE
WY Th/U {84 0. 58 ~1. 67, F3 0. 97, e sk 4
FRIE . FF SR A DU 8 197 Ph/ 2P U (BN HEE , ZE TS AN
lzltlﬂﬂjilﬁiﬂ@% H oA, RIAAE IR (ETE 122~ 130
Ma Z 1], AL 344 124. 41 £0. 98 Ma ( MSWD =
3.3)(K3).,
3.2 hEkfLE
3.2.1 ¥ExE

KR 78 £ e KB Si0, &N 63. 84% ~
64.62% ,F- ¥ 64.09% , J& 11 P #5355 K,0 +Na,0 =
9. 14%~10.35% , “F-2 9. 87% , & B ; K,0/Na,0 14

FEATRE

ISR AR E KBS Sr-Nd F L RAHER

Table 3 Sr—Nd isotopic analysis results of quartz monzonite porphyry in Tianxiangou, central section

of Great Hinggan Mountains

(¥ Rb) n(¥Sr) (V8r) n("“7Sm) n("*Nd)
FEmGS | (M - ena() Tpy(Ma) G/ Ne
A (Ma) n(s(’Sr) n(g(‘Sr) UT( Sr)D n(mNd) n(mNd) Nd DM fs / Nd
Y3 124 0. 9786 0. 70679 0. 705065 0.1018 0. 512660 1.93 669 -0.48

T+ [ b R AR o R 7 R M B A o0, 2017
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Petrogenesis of the quartz monzonite porphyry in Tianxiangou,
central Great Hinggan Mountains

——Constraints from zircon U-Pb dating, geochemical and Sr—Nd isotopic characteristics

HE Xiaotian" >, HUANG Haitao"» |, ZU Xinxu'"* , ZHANG Huan'"? , HE Peng"? ,
LIU Chaoyang"* , ZHAO Yanan"* , LI Fubin"?
1) Science and Technology Innovation Cenire of Nature Resources of Henan Provinces/ Research on Technique and Method of
Deep Investigation and Evaluation, Zhengzhou, 450000;
2) The Second Geo-exploration Institute of Mineral Prospecting and Development, Bureau of Henan Province, Zhengzhou, 450000

Abstract: Based on petrology, zircon U-Pb chronology and geochemistry, this article discusses the genesis,
material source and tectonic background of tianxiangou quartz monzonite porphyry in central section of Great
Hinggan Mountains. According to zircon LA-ICPMS U-Pb dating method, the age of Tianxiangou quartz monzonite
porphyry is 124.4 + 1.0 Ma and the age is Early Cretaceous. Tianxiangou quartz monzonite porphyry belongs to
alkaline and quasi aluminous rocks with Rittman index o= 3.86 ~ 5.1, total alkali (Na,O + K,0) =9.14% ~
10.35%, K,0 / Na,0 = 0.93 ~ 1.0, A/CNK=0.76 ~ 0.93, and the genetic type is I-type granite. The rocks
are rich in large ion lithophile elements such as La, Ba, Ce and U, and relatively deficient in high field strength
elements such as Hf and Zr; (La/Yb),=11.72 ~ 13.90, with obvious fractionation, enrichment of light rare
earths, loss of heavy rare earths, negative Nb and Ta anomalies, showing the geochemical characteristics of island
arc granites. 8 Eu=1.00~1.59. [n (YSr) /n (*Sr)],=0.705065, & ,,(t) = 1.93, the source area may be the
upper mantle. Combined with the Mesozoic crustal evolution background in the Great Hinggan Mountains, it is
considered that the Tianxiangou quartz monzonite porphyry was formed in a volcanic arc environment related to the
subduction of the oceanic crust, the regional stress field was transformed from compression to extension, and the
magma source was the upper mantle.

Keywords: zircon U-Pb age; Sr—Nd isotopes; I-type granites; quartz monzonite porphyry in Tianxiangou;
Central Great Hinggan Mountains
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