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Abstract: Large area of monzogranite is outcropped in the Hansumu area of southern Great Khingan. In order to recognize the
formation age of the rock and its tectonic significance, samples were collected from the monzogranite pluton to study its
petrography, zircon LA— MC— ICP— MS age and Hf isotope. The results show that the pluton is composed of fine— grained
porphyritic amphibolit— biotite monzogranite and fine— grained porphyritic biotite monzogranite with porphyritic and porphyritic
structures and massive structures. The zircons from the monzogranite is of magmatic origin, and yields **Pb/*U age of 1361 Ma
(MSWD=1.4), which suggests that the pluton was formed in the late Early Cretaceous. This result is strongly consistent with the
study area and its surrounding areas, and even with the 114—145 Ma magmatic activities in the northeastern of China, indicating the
products of the same magmatic activity stage. The monzogranite in the Hansumu area has positive & () values of 7.1 to 14.4 and
young Hf two— stage model ages, and Tow. is 324 to 959 Ma. Young Hf isotope model ages imply that this area could have
experienced an important crustal accretion event during the Neoproterozoic—Late Proterozoic. Combined with regional geology, it is
suggested that the monzogranite was likely derived from the partial melting of young mantle, and possibly was formed in a

lithosphere extensional tectonics environment related to the subduction of the Paleo—Asian plate to Eurasia Plate.
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Fig.1 Tectonic location (a) (modified from Wu et al.,2007) and geological map showing distribution of magmatic rocks and mineral
resources (b) (modified from Zhang et al.,2012)
1-Middle—Cenozoic; 2—Late Paleozoic;3—Early Yanshan granite; 4—Hercynian granite; 5—Early Paleozoic granite; 6—Late Yanshan granite; 7—Pb—
Zn deposits and numbers ; 8—Fe—Sn deposits and numbers; 9—Cu—Mo deposits and numbers; 10—fault; 11—Hansumu; 12—Research area; 13—Place
name; 14—Border line; 15—Fracture (F,—Tayuan—Xiguitu fracture; F,—Hegenshan—Heihe fracture ; Fs—Xilamulun—Changchun fracture ; F,—Yitong—
Yilan fracture; Fs— Mudanjiang fracture; Fs— Dunhua— Mishan fracture) Typical regional deposits: (D— Aolunhua; - Banlashan; 3)— Yangchang;
@- Laojiagou; (5~ Naoniushan; ©)— Lianhuashan; @)— Longtoushan; ®- Mengentaolegai; (©- Budunhua; 10— Aoergai; a - Dajing;
(2-Huanggang ; 13—Baiyinnuoer; (9—Maodeng; 15—Baogaigou; 16—Chamuhan;19—Haobugao; 18—Aonaodaba; (9—Bairendaba; 20— Weilasituo
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Fig.2 Simplified geological map of the study area
1—Holocene alluvial layer;2—Middle Permian Dashizhai Formation;

3—Middle Permian Zhesi Formation;4—Early Cretaceous monzonitic
granite;5—Quartz veins;6—Sample location;7—Place name
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Fig.3 Outcrop(a.b) and micrographs(c.d) of monzonitic granite
P1-Plagioclase; Kfs—Potash feldspar; Qtz—Quartz; Bt—Biotite; Hbl—Common hornblende
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1.4) AR E R, A0 T R IX KA
FARBRAL AT
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PEAT 6 K AE R A RS P 14 s A AT T R HE
[ 2 MAS K AE 5 A FE 5 YD/ HE HAE
4 0.065392~0.159326, *F-¥{E >4 0.102606 , L/ "Hf
b A 47 0.001678~0.003944 , SF-34 7 0.0025097 , A
FZIT 0.002 , ULBHTEIE g A1 22 I b i 1 R
HERF B R /D, T A eI Bt ) " HE HE
AT ARG 4 O THE AR R IR S A
(1) " HE THE BRI A A B ) A (Stille and
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et al.,1996) , K i — B Bz A 452 AT 04 A 3l B RE e e

F1 ZKERELA-MC-ICP-MS$A U-Pb R ENTER
Tabel 1 LA-MC-ICP—MS zircon U—Pb analytical results of monzonitic granite

pAIpE a0 R LAl RIERMa

%5 Pb U Th 2pH/2U le  Pb/U 1o *Pb/™Pb lo P/ U 1o Pb/U 1o *Pb/™Pb lo
1 43 2048 1355 0.66 0.0213 0.0002 0.1421 0.003 0.0485 0.0008 136 1 135 2 123 40
2 52 2259 2720 1.2 0.0209 0.0002 0.1396 0.003 0.0485 0.001 133 1 133 3 122 46
3 44 1974 1630 0.83 0.0214 0.0002 0.1428 0.002 0.0485 0.0006 136 1 136 2 122 30
4 59 2678 2154 0.8 0.0211 0.0002 0.1426 0.002 0.049 0.0006 135 1 135 2 149 28
5 52 2356 2148 0091 0.0213 0.0002 0.1433 0.002 0.0488 0.0006 136 1 136 2 137 30
6 49 2163 2055 0.95 0.0212 0.0002 0.1423 0.002 0.0487 0.0006 135 1 135 2 132 30
7 39 1771 1487 0.84 0.0212 0.0002 0.1425 0.002 0.0487 0.0007 135 1 135 2 134 32
8 38 1779 2150 1.21 0.0212 0.0002 0.1421 0.002 0.0487 0.0007 135 1 135 2 132 32
9 49 2161 2095 0.97 0.021 0.0002 0.1397 0.002 0.0483 0.0006 134 1 133 2 112 29
10 54 2379 2412 1.01 0.0209 0.0002 0.1395 0.002 0.0485 0.0006 133 1 133 2 125 30
11 78 3314 3833 1.16 0.021  0.0002 0.1409 0.002 0.0486 0.0006 134 1 134 2 126 28
12 44 2054 796 0.39 0.022  0.0002 0.1442 0.003 0.0475 0.0009 140 1 137 3 75 43
13 31 1281 1453 1.13 0.0216 0.0002 0.1436 0.003 0.0482 0.0009 138 1 136 3 108 45
14 31 1403 791 0.56 0.0214 0.0002 0.1426 0.003 0.0483 0.0009 137 1 135 2 113 42
15 67 2861 2706 095 0.0211 0.0002 0.1426 0.002 0.049 0.0006 135 1 135 2 147 29
16 66 2801 2478 0.88 0.0213 0.0002 0.142 0.002 0.0484 0.0006 136 1 135 2 121 28
17 30 1347 752 0.56 0.0214 0.0002 0.1425 0.003 0.0483 0.0009 137 1 135 3 112 44
18 38 1686 1219 0.72  0.0212 0.0002 0.1413 0.002 0.0483 0.0007 135 1 134 2 113 33
19 43 1907 1300 0.68 0.0212 0.0002 0.142 0.003 0.0487 0.0007 135 1 135 2 133 35
20 25 1140 578 0.51 0.0214 0.0002 0.1439 0.003 0.0488 0.0008 136 1 136 2 140 39
21 30 1380 795 0.58 0.021  0.0002 0.14 0.003 0.0482 0.0008 134 1 133 2 111 41
22 6 258 320 1.24 0.0216 0.0002 0.1434 0.007 0.0481 0.0024 138 2 136 7 103 117
23 46 1975 1704 0.86 0.0215 0.0002 0.1447 0.002 0.0488 0.0006 137 1 137 2 138 30
24 38 1677 1136 0.68 0.0215 0.0002 0.1447 0.002 0.0488 0.0007 137 1 137 2 139 32
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Fig.4 Ages and CL images of zircons from the monzonitic granite
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2016) , 5 X3k I E A JEHLIX 114~145 Ma 5 50
FERZIW) A (Wu et al.,2011; Kk HATHE S, 2013) , 5
T H AR B 1 X A g e Hp A AR A ST Sl i ()
AP ER AR VLS R — B0 (24,
2019).

6.2 ARIERX
UTAEAR 5540 IR HE [R5 2R 734 28 ok e e
145
143+
1414
S 139
&
=
1374
prs 37
2
G 1354
)
~
s 1334
1314
Mean=136X1[0. 51%]95% conf.
129¢ Wtd by data-point errors only
155 MSWD=1.4,probability=0.10

El5 K ALRd S84 U-Pb IS HIE B 2 Pb/ P U AR

Fig.5 U-Pb Concordia diagram and **Pb/**Uages of zircon in monzonitic granite
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Table 2 Zircon Hf isotopic data of monzonitic granites

WS R /Ma Y/ HE 20 Lu/THE 260 TSHE/ THE 20 TSHE/HE, e0(0)  endf) Towi/Ma Towo/Ma  frum
1 136 0.123788 0.001909 0.003944 0.000042 0.283066 0.000036 0.283056 10.4 13.0 286 447  -0.88
2 133 0.065392 0.001186 0.001678 0.000031 0.282902 0.000025 0.282898 4.6 7.4 505 959 -0.95
3 136 0.117852 0.001915 0.002818 0.000037 0.282921 0.000026 0.282914 53 8.0 494 905  -0.92
4 135 0.120470 0.001268 0.002835 0.000024 0.282917 0.000027 0.282909 5.1 7.8 500 921  -091
5 136 0.108474 0.001693 0.002709 0.000021 0.283072 0.000029 0.283065 10.6 13.4 266 417 -0.92
6 135 0.106214 0.001925 0.002464 0.000036 0.283026 0.000033 0.283020 9.0 11.7 333 565  -0.93
7 135 0.159326 0.001046 0.003728 0.000042 0.283104 0.000028 0.283095 11.7 14.4 225 324 -0.89
8 135 0.056574 0.001550 0.001529 0.000037 0.282939 0.000030 0.282935 59 87 450 837  -0.95
9 134 0.126747 0.001967 0.002918 0.000037 0.283004 0.000037 0.282997 82 109 370 641  -0.91
10 133 0.113756  0.000550 0.002564 0.000013 0.282897 0.000030 0.282891 4.4 7.1 526 983 -0.92
11 134 0.071690 0.001689 0.001730 0.000033 0.282984 0.000023 0.282980 7.5 103 388 696  -0.95
12 140 0.093361 0.000564 0.002171 0.000008 0.282967 0.000033 0.282961 6.9 9.8 417 746 -0.93
13 138 0.086973 0.002028 0.002031 0.000038 0.282933 0.000025 0.282928 5.7 85 465 856 -0.94
14 137 0.085875 0.001304 0.002017 0.000025 0.282935 0.000028 0.282930 5.8 8.6 462 851  -0.94

Hi A AL LA B B A R DX Y — Rl oA R0 ik T
B (Vervoort and Patchett,1996; Scherer et al.,2000;
Zhang et al.,2012) . Amelin et al. (1999) A\ A 1L A
A1 e 0)>0, T A ORI T 77 i b B33
R UE T 5 P g ho G A AR R M7, () $2200E
T R, AL 5 A B A en() < O, DL IR K
U Tl & 0y db 7e & AR A . AR R AR FE A
(g "HE/THE FAE A 0.282897~0.283104, 7% 1k A 1]
i, VLIS G HE R R A R o — | HEA R R X
WL — A e (O (E IR 7.1~14.4(3>0) , F
¥4 10.0, T ) I (] 6) AT LA S, BRI it 3
A AE =7 458 e e AL 2 B B3 0 A o AR A o Y
TR B AR RS Tow (R 324~959 Ma, 7R HA 2
T8 DX A 75 408 Mg () A 52 W s P B, o G /s AR ey
Re—t ity AR R A s B b I A S en(2)
AR AL X [B] i R He A, s AN — | 3 lAS
By ) Ji R AT R TR R T 7 ) BT A R
Fe ol A A B M g i TR Y4 VE A (Zhu et al., 2011 ;
JalfRAES, 2012)
FIAMX B KA AR T = s mtE 1 8
e, B Sk, &R E AR LR =
R, R I IR IR DA W RER IR T Hhse )
AR AR (5545 ,2019) . AN IR T A %R
TR, K2 g B v e i DX A R A A
en(OEHA +3.5~+18.3, Towe A 561~795 Ma(JEHR1ESE,
2010) ; B i G2 b X R 1 AR 5 AR e0e() S +1.9~
+8.3, Towe M 888~561 Ma (X #ESE, 2015) 5 FH & A 11
1A A 6 (£) F+8. 2~+11. 6, Towe 1 670~450 Ma

(W55, 2017) 5 H BR R Jeh DX et N A
#) e OEH+S. 8~+13. 9, Towe 4 302~821 Ma, AENIHL
A AR e (O E K + 2. 9~ + 7. 9, Towe 4 688~1005
Ma, & 22 K HUER Y e (O + 5.6~ + 13.8, Towe N
310~836 Ma, [ LR PG P25 g (0) (B R +3.4~+8.1,
Towa 4 663 ~968 Ma (147 3k 5 ,2014) o 3K LEFH A
FAMARY IE e M8, I HHAEER M Z piAr
4, 3 BH 205 A Hh DX 8 el 25 AR R R 220 R B
A3 IR S A B 2 R A R TR DX BT AR AL A
fiE o S H RS EEE b IX % B Y A A7 LR B A6
TR en( ) FRN IEAE, IR HATHARAY ToufH, T
AR AE B 5 TR T M e B AR R A M SE ) R A
K (PR T, 2000 HR5ES,2004)

TR , 26 H 2895 A X K A8 B 2 mT BB 2 K TR
T 400 L TR A AR 5% b e A R 3 R )
PR, T BEAZ B T ML e T (A IR A A A P g )
TR
6.3 MiEE=

IR S5 K Il A8 385 43 B w6, FE B o A —rh A=
AW E], BFFE I 22 07 T P s AL B B, (1) By
AR B E =B b ], B AR S A
AR 7823 01 5 e 11 W A RE e A 2 =i '8
TR AR A% R (X545, 2003, 2007 ; Davis et al.,
2004; Li, 2006 ; 25574k, 2007 ; & b4 ,2019; T
#AE,2020) o (2) FE R AEAR B, Bl 206 AL U AG 1 R
FRE SR A KA AT (Al 4 A — g A,
1993; F K BH4E,2006; 5K 7K 1E.55,2007) . Bk 2
E| RN S 1 TIPS s ey N e = @ P R R YA E
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Fig.6 Hf isotopic compositions of monzonitic granite(after

Yang et al.,2006)

DX IA) 3 1 1 5 1) e A AR, R R ) R e
TR R 52 & AERUTVE T, g 5 FIRIRIR T #bse
RATBITIERE, 51 B RLEW M IX 1 5 J 4 (R
45,1999, 1999b; F298,2019) . Hif AR EWFIE
BCARATERH 12 X A5 A e R b s 2R 85 (FHE
Fee s 12005 7K B 45,2007 1830 R 25,2013) 11
FIARHIX AL KA TTE A R g
ORI JE TR LRSS, X 55 s )
SRR IR R A AR A TR KBt 22 R TR ik
JE RIS A (LR AE,2013)

KL Hb X2 A7 BI0] Fh il 5 30 7 A R i
SEC R AR, A A M A s (B SR
8,1999) 5t —50 8 X v i A A 5 (Fan et al.,
2003;Ying et al.,2010) , 845 iy K EFEAR B A I A
JH %5 WL 25 (Zhang et al.,2003,2010) . Fi A 7E & #H
2 EAREE AR bR B B A J e A T
177 KRBT, 25 BB RE F 250 PR
ek A AR op VR S JE B0 Bl 9 R A AR G
(Hilde et al.,1977; Maruyama, 1997; 5k ¢ 7R 55 ,
2000; Zhang et al.,2008; Xu et al.,2013) . Maruyama
(1997 ) X3 I (A S5 Sl AT T RS, W R
S VEAR HRTE 120~150 Ma 234 [ BRI K i FF 46 &
AEARF IR P o AT ER) R 22 0 DX ) B 1 S 1A 1<
%% NNE | NE [ 53 1ii (PMEA 55, 1994,2001 ; #RTF
A 1999a; 5 SCFSE,2005) AR T 5 —SRE X
AR ISR T ) T FEA b Ay RSP Al e B

NG —EH WA R 20 3 DX S A
A ATRERAZ B T AR A IR s/ FH B 2

ZRE I A SOA IR AH XA R A b
SR T LA B JEEREE R ok A IR o L
1, FFPERE A SRR AR AR, & 85 B e S AR o)
Fal, A6 B IR BRI T ORI, R,
SRR X AR R R AT 5T E KA B
Yy, TG R SRAR BRI KR A 5

7 #t i

(1) KL R B AL IX B8 A KA
TRAER A, AR BEIR SN B s R AR
AR BER & B K AE KA, BER FUBER 25
F e AT . BEA 2R R ARHC A (20%~25%) |
B A (1%~5% ) A P2 (5%~10%) 2B =+ (3%~
5% ) Je /DB INAT AL

(2)8547 U-Pb AR IR IR 45 WoR  FEARAIX
TARAER A I PO U AR AT S4B (136+1)
Ma(MSWD=1.4) , B0 T . i, X —45
GG X S JE 2R 5 X 7E 114~145 Ma
AR X A S BB ZUAHW) A R TR
RGBT

(3) T A X Z AL B A 1 R AT RER IR T
A5 i i e i 14 A ) AR b e R AR s i Y
PR, B2 BT M e ) T s A Rl b T TR 5
BAFR0 HE R =B, s 7Esoc i —
W ot A= AR ] & AR T M Se 1S A S0 5 A 0 TR LA
SeAII) =R aliak ()7 S N R iy N e 82
LS NG

Bigh: BN TERE T EARAFRFOAEFK
Be 9 5 TR E AL A, BT P B R A (b ) A
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W, 7 Mo — I 5% 7R 2 0 R
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Q7 A X BRI R BA PO . 1971, Fh A A R E X
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