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Fig. 1 Geological sketch and Geotectonic map of Xiuyan area, eastern Liaoning(from Qin Ya et al., 2013&)
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Fig. 2 Field and microscopic photos ( crossed polars) of Houbiangouling fine grained biotite monzogranite (a,b)

and Daheikeng quartz monzodiorite (¢,d) in Xiuyan area, eastern Liaoning
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Fig. 3 CL immages of Zircons from Houbiangouling biotite monzogranite and

Daheikeng quartz monzodiorite in Xiuyan area, eastern Liaoning
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Table 2 The major elements( %) , REE and traceelements ( x10~°) analysis result of
Houbiangouling and Daheikeng granites, Xiuyan area, Eastern Liaoning
HE b G5 HGL-1 HGL-2 HGL-3 HGL-4 DHK-1 DHK-2 DHK-3 DHK-4
Ak Ja IS R RKAE K S KEIAKEZKINKS
Si0, 75.00 72.78 70.90 75.00 55.18 50.30 52.86 52.22
Al, O, 13.80 14.31 14.51 13.21 17.81 14.36 16.40 14.48
Fe, 04 0.59 1.44 1.65 0.78 1.76 1.28 1.22 1.98
FeO 0.39 0.84 1.19 1.13 5.95 6.56 5.95 6.18
Ca0O 0.66 0.50 1.23 0.63 4.90 7.86 6.51 6.03
MgO 0.14 0.23 0.71 0.29 3.18 9.63 5.46 10.2
K,O 4.87 5.24 4.26 4.66 3.59 1.55 3.75 1.42
Na, O 2.96 3.54 3.52 3.66 3.79 2.91 3.59 2.6
MnO 0.03 0.04 0.05 0.05 0.11 0.14 0.13 0.14
P,0s 0.02 0.05 0.12 0.06 0.66 0.44 0.62 0.21
TiO, 0.13 0.25 0.42 0.26 1.65 1.61 1.38 1.04
H,0" 4.56 1.02 0.78 0.58 0.78 2.12 0.6 2.98
ek 1.82 1.20 0.86 0.63 0.79 2.54 1.00 3.18
j=San 104.97 101.45 100.2 100.94 100.15 101.3 99.47 102.66
TFeO 1.15 2.69 3.28 1.97 7.20 7.13 6.48 7.85
Mg* 0.21 0.16 0.32 0.22 0.43 0.69 0.58 0.70
a 1.91 2.58 2.15 2.16 4.31 2.35 5.11 1.56
K,0+Na,0 7.83 8.78 7.78 8.32 7.38 4.46 7.34 4.02
Na,0/K,0 0.61 0.68 0.83 0.79 1.06 1.88 0.96 1.83
A/CNK 1.22 1.15 1.15 1.08 0.94 0.69 0.75 0.86
A/NK 1.36 1.24 1.40 1.19 1.76 2.22 1.65 2.49
BE R AR 3.36 3.92 2.95 4.01 1.96 1.50 1.94 1.49
La 73.40 60.40 50.30 44.10 131.00 65.80 126.00 28.00
Ce 146.0 147.0 115.0 127.0 248.0 119.0 235.0 51.40
Pr 12.80 11.60 10.90 8.43 25.10 13.80 26.30 6.48
Nd 43.40 37.30 38.20 26.70 83.30 50.70 92.60 24.80
Sm 5.16 5.06 5.63 4.42 10.6 7.45 11.9 4.21
Eu 1.42 1.02 1.32 0.79 2.64 2.06 2.58 1.39
Gd 5.90 6.06 5.78 5.87 11.7 6.61 11.80 3.30
Th 0.53 0.64 0.65 0.53 1.17 0.89 1.43 0.55
Dy 2.29 3.66 3.20 2.92 4.76 4.41 5.79 3.40
Ho 0.40 0.66 0.61 0.62 0.85 0.82 1.08 0.67
Er 1.05 2.16 1.51 1.71 2.23 2.17 3.11 1.68
Tm 0.18 0.37 0.24 0.27 0.36 0.38 0.43 0.27
Yb 1.15 2.14 1.58 1.53 2.00 2.28 2.40 1.70
Lu 0.19 0.35 0.26 0.23 0.34 0.33 0.37 0.24
Y 9.65 18.8 16.30 16.70 26.80 24.90 28.50 16.70
SREE 303.52 278.42 235.18 225.12 524.05 276.70 520.79 128.09
SLREE 94.64 262.38 221.35 211.44 500.64 258.81 494.38 116.28
SHREE 4.60 16.04 13.83 13.68 23.41 17.89 26.41 11.81
LREE/HREE 20.56 16.36 16.01 15.46 21.39 14.47 18.72 9.85
(La/Sm) y 6.60 7.51 5.62 6.28 7.77 5.56 6.66 4.18
(La/Yb) y 39.52 19.03 21.46 19.43 44.16 19.46 35.40 11.10
(Sm/Nd) 0.44 0.42 0.45 0.51 0.39 0.45 0.40 0.52
d3Eu 0.53 0.56 0.70 0.47 0.72 0.88 0.66 1.10
d5Ce 1.25 1.26 1.13 1.49 0.98 0.91 0.94 0.89
Ni 3.10 3.40 2.83 1.94 13.50 168.0 37.80 217.0
Ba 222.0 713.0 830.0 475.0 1460.0 892.0 3493.0 497.0
Co 2.12 2.30 4.75 2.67 19.50 39.40 24.20 40.70
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FE T HGL-1 HGL-2 HGL-3 HGL-4 DHK-1 DHK-2 DHK-3 DHK-4
A JE I B R A KBHAE —RKINEKS
Cr 27.3 14.30 23.20 25.80 23.00 527.0 179.00 509.00
Nb 14.60 32.50 20.30 28.20 23.50 17.30 18.50 7.20
Rb 212.0 197.0 184.0 204.0 126.0 41.90 96.60 48.10
Sr 128.0 223.0 489.0 224.0 1072 955.0 1274 497.0
\% 5.88 9.55 33.10 8.31 63.80 141.0 134.00 172.0
Zr 91.80 221.00 181.0 197.0 348.0 234.0 302.0 123.0
Hf 3.48 6.59 5.47 6.10 8.23 5.87 7.35 3.61
Ta 1.02 2.94 1.19 1.86 1.07 1.08 0.82 0.39
Li 10.30 10.80 29.20 24.10 18.60 29.60 18.70 19.70
Th 61.80 35.80 30.40 37.30 22.50 10.10 17.00 5.60
U 5.02 3.88 3.21 3.87 2.36 1.68 1.40 0.79
41008 43830 35862 38767 30216 13282 31793 12202
p 87.29 218.23 523.75 261.88 2924.28 2007.72 2749.70 960.21
Ti 779.4 1498 2578 1559 10011 10011 8453 6474

B oo=1.56~5. 11,48/~ HJE TE5 i PE—id il A A
25, M ATE R A/CNK N 1.08 ~ 1.76, 7£ A/
CNK—NK &l fi# A7 FHE IR (K 7)
322 WEMKLEIIER

JE e BB K AR K A (HGL-1,2 .3 .4)
SREE 4 99. 24x107°~278.42x10°° ,LREE J}y 94. 64
x107°~278.42%x10°°, HREE # 4. 60x107° ~ 16. 04 x
10°, LREE/HREE = 15.46 ~ 20.56, (La/Sm), =
5.62~7.51,(La/Yb)=19.03~39. 52, (Sm/Nd) =
0.42~0.51,3Eu N 0.47 ~ 0. 70, 52 & (1) 11 5
H,8Ce K 1. 13 ~1.49 i Fi -0 4 e &1 s (K
7h) IR PUERE S R R T R R e, R T
RO R R I A R R A, S ANA BA
AR WA RER A E AR O R B AR e
TRk M BoR (K 7a) , KB T34 0K Rb,
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BaRbTh K Nb Ta La Ce Sr Nd P Sm Zr Hf Ti Tb Y

K AX} &5, Ba St A% i, ®AITE Th La,
Ce Nd . Hf ' Th #HX} &4, P Nb Ta Y #Xf ¥,
KRBT 9 KN A (DHK-1,2 .3 4) SREE
A 128. 09%10° ~524. 05x10°° ,LREE }y 116. 28x10°°
~500.64%x10° HREE 4 11. 81x107°~26.41x107°,
LREE/HREE = 9. 85 ~ 21.39, (La/Sm), = 4.18 ~
7.77,(La/Yb)  =11.10~44. 16, (Sm/Nd) , =0. 39 ~
0.52,8Eu 0. 66~ 1. 10, = FFE 5L R 455 1 T 46 5%
B, — R L R 55 B A IE SR, 8Ce A 0. 89 ~0. 98,
Pt oo R AL E Wos (B 7b) i DA b 3
HIC R, EA TR RN . R R
A AVEE 8L, DI ANMA B AR R LA R TR
BOPH PR, PR TR R M B R (B 7h) , K
BFRAICE Rb K HXTEEE , Ba Sr AT 78, =
Yt & Th La,Ce Nd Hf , Th #H X} F 5, P Nb,

La Ce Pr Nd Sm Eu Gd Tb ljy Ho Er Tm Yb Lu Y

P 7 7R it i DX 320 e J 2 B A B R o ORI A 3 R A AR T MR I ] () I TR EE 20 P (b)

Fig. 7 The microelement (a) and REE (b) spidergramgram of Houbiangouling biotite monzogranite and

Daheikeng quartz monzodiorite in Xiuyan area, eastern Liaoning
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R LA-ICP-MS #5417 U-Pb 4R AR 24 03K 2
JE e R b AR AE R A (P12ZR1) FIOR R YA
B RN A (D363ZR1) I HNALE 248 14 43 51 Ky
220.9+1.2 Ma(n=15,MSWD=0.5) #1220.3+1.0
Ma(n=20,MSWD =0.36) , 3X B ™54 19 £ A1 i A
B e, I 1 1 08 B = B KR R A
KBIUA T R INK A W R AL BN Y o i = &
jLig

FRAHRICAF (2005 ) FOBE 2 T 1L ACE B AR
A5 BUEIRAE AR SR R A8 T 12 MR
B (212 ~233 Ma) |, ill5E 7 A WA RIBEIR — 1K
s KA ERE K S ESESE, R
HRICAE (2005 ) AN FE L AR R4Sy 233 Ma, FHAR
JIA RS 230 Ma, HoATBEARER TIL AR5 AR
FRAE B A 2R AE Y B ST R e 1] 17 il b DX =
SR NG AR AT S MR R R 4R ARt
WA TT N AR A 220 Ma, SUF LIHBER —
KA B AR IS g 224 Ma, (R F 8 T IN K HAE R N
214 Ma, BEBelZs (2012) 76058 X JL 3B Ik 7
AR DM AR AT AR AR 224 Ma,

g b RS B A KA R A AR B
e AR e BB B A e T 28 S AR AR A
A, 5 X B AR B~ BUEF L XI5 ) 45 25 K
T AR, SR TR AR,
42 BARBERERIEX

TEAE I o 2R R b (18] 8) | J i VR 0 T 2 b
TRACK AT AR VETE A BIER A XA, A
TR 53 A R AL 2 RRIE 2 B B (K, 0=4% ~6%) ,
& Si0,(— M KTF 70%) , %% Al,0, .Sr.Ba Eu.Ti
P, REE 43 A B 009 67 56 = 0 ( BE/VEESE 20095
TRIESF,2012) , FEIRIIRIG R =B TR AL KA1 4
HRES T, Si0,=70.90% ~75.00% ,Al,0,=13.21%
~14.51% K,0=4.26% ~5. 24% , TE 1 0K Wk M
K I Ros (K 7a) ,Ba Sr P Ti X o Hi, #tocE
BesriE b (B 7h) oR B e U R, DA,
Frost 4F(2001) s —25 BB T 4 & EAEH0 51 A TLAE
B B AR T, BDFE Si0,—TFeO/ ( TFeO +MgO ) )
I AL TR/ B o ez T R e 5 7
J&T A B . TR K (E9) S5 il i R
R T ARAR R A A RS A TR AR TR B T A S
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Fig. 8 Granite classification diagram ( Collins et al., 1982)
for Houbiangouling biotite monzogranite and Daheikeng

quartz monzodiorite in Xiuyan area, eastern Liaoning
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gz b Bh A BIAE K BE/IMESE (2009) TA R, A
RIFE R A X F R o 5 T RAE R A bR £ 5N
TFeO &, A RIAE R 7 TFeO S8 —BKT 1%, 5
or5t 1 RE A — N 1%, 5l B ot — kK
B 1Y 4 ARG TFeO &7 1. 15% ~ 3. 28%
ZHL KT 1%, 28 L, 5 g B =K
TR A A BRI 2 RIS AR AT & A BUAE R A
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RS O LA A BRI R 2

A TIRE AT S BRI B 4 TR A B 2R
BB Z2 e AR X (X P81 55,2016 ) B /MR SE:
(2009) SZ5 T A TUAE A B R, 2B TS LA
TILRN . @ MRS I o T AR A B R TS
1K (Loiselle and Wones, 1979 ; Pearce et al.,1984) ;2
S VR P [ AN 43 53 BB AR I B 2 AR
JEE 19 F 431 Rl ( Frost et al.,1999) ;@) Y5 H Hul & A1
FE o SIE B AR 5 5 (B PRTESE,1996) ;@ 12
TEBR: 7 55 ST 4 AR A I BRI R
X, 1E KA A/ K0 5 a5 1 i R g
( Litvinovisky et al.,2000,2002 ; 44 4] % ,2006) ; &
N HbSE A AR I AR T 1 AR R A K
& FRRORLT SR B W H- UGS 43 M il ( Whalen et al. |
1987) ;© Hure K A (9 2 INEE FE G N
LM F ( Creaser et al.,1991) ;D Hubg =32 =0
PR A AT AT (W et al.,2002) ;@) 57 b8 3%
Koy BEAE 0GR 5T A A A il (Harris et al.,
1986) ;@ W& 72 A K IR G VE T ( Yang et al.,
2006) .

Je Ve B b TR AE A 1 R T2 F RRAE L
% Sr . Eu H & Zr B%5 5, B Hom 3R X AT A 7
K AR DN T 2 i 5 A S5 T R i B 4k
Jo I R A il ( RAR OGS ,2007) o JE 1 i s
BRI A MRS AR E MW Sio, &
(70.90% ~ 75.00% , H B A 8 &8 Al (13.21% ~
14.51%) B4R MgO (0. 14% ~0. 71%) (AL, 136
AP i PR 25 9 LA Ml e i ) R R TR 43 2 T
Nb Ta P Ti (475 i L 5E A 125 3% T g by i 7 K U
(XUASHI % 2016) , Ze/HE {85 5 F 7E 26. 38 ~ 33. 54,
T2 A 47 ( ~36. 3, Hofmann, 1988) , #iF T5¢ 5
#5471 ( ~33, Taylor and Mclennan, 1985) , {H % £+
il Nb/Ta {EF-¥98 14, 40, B 5 T R EERE (11 ~
12, Barth et al.,2000) , B&AIK T 75 1 A9 ML {8 (15. 5,
Rudnick et al.,2000) , X Al GE 1 B J5 30 10 08 78 = B
TR AR IE B 2R R AR R — 5t
DRI A28 Tk A FHuM AR RS TER .,

RBHA R RN A FAEEA 7 Nb Ta,
P Ti BRFAE, U W1 H B 28 7 IR A 1Y M B3R AL 7 8
Pk, R R, A DN A W] RER R T EE % T b
FENE TS RN T 2H 43 11 I Ml Jo il % A7 2 i e
TR 0975 P & ()38 5316 fill ( Tvan de Flierdt et al.,
2003 ; B+ 2545 ,2015) , R e 78 i & il 2 i K
JA Tl AT = A A 2 0 Y A D N K A K ( Rushmer,

1991) , CaO/Na,O DX B R AR Y S e, Y5172
Fetb i 5K 6 R M A6 B BT % A1 Ca0/Na, O
AT 0.3~ 1.5, Ff DA A0 40 M w0 8 1 O v 1 42
R CADENK A ) CaO/Na, O W A4 5 (Jung and
Pfinder,2007) , KB YA 9 K INK F CaO/Na,O
SR 2,03, Bk, KIBYLA 3 K INK AT RES
AR A A BRSO . B2, B Ze/HE (530
39.33 @ Toe i A 40, Nb/Ta (H 248 19.75 it 5
FhEEE, AR BTA R —KINK AR A&
MgO 3. 18% ~ 10. 20% , F-¥I{H K 7. 12% Mg* . 0. 43
~0.70, J@ TN KA, P E N 0. 60 (X8 4
45 2015a) 1 TFeO: 6.48% ~ 7.85%, V- ¥ {8 K
7.17% ., WEICE I, KEBIAE ZKINK A D
HAH & &5 V(63.80x107°~172.00x10™°) . Cr
(23x107° ~ 527 x107°) . Co (19.5%x 107° ~ 40.7 x
107°) Ni(13.5%107°~ 217.0x10™®) , 1fij iX £E {3 o0
FOM R TEH M s 4R (4O % 2010) , DL B
VLI, B R B A 0 — R IN KA A K rh g
YIS, HRERFA N RKBIAE KN
KB A T M e A BT R (3 32 3 T e R
FIR R A FIE

KL, JL-F- [RIBSHIE i 14) J 0 1 08 B =B — K AE
A5 R BYA AR N I A SO RN 1% 2 AH
[F] i), HIAHA 2R IR A REE
4.3 MERE

WFFEINA AL O, ATAE A H R R R T K/
bRz —, I H R — 2P 48 75 FLUR X 5% B8 4H ( Tvan
de Flierdt et al.,2003;Rapp et al.,1995) , 4& {4
1) AL O, I T 15% 0, IR X 5R B AH LA IN A, &}
KA R A 3 Sk ALO, & & KT
15%HF IR IX 5% B AR L SR AT AR I A RHS A
AMTFANE, FHWBRAT KK AN
AL O, E 8 R 13.96% , RIEBH A% “KINK &
AL O, S R 15.76% , W 5 11 1 14 B < Ff —
AL <A AR DX 5% B4 AE AT BE LU N A RHR A Fn ARt
K b 3, R BYTA 5 KN KA IR X 5%
FHATBELAARUE A MAINA FHA AT AT,
DL EPAS AR R HREE 40 5% AN, —3% SEu 42
TSRS IR T S, KBTS IR — e ik 2
B IE X U I IR X 5% B AR LU I A
MBHCAVE R FEAR B U HOE s 18N, A
ATEEIE TSI R W, 20 BB 0 Rl 4 1A 5 RHK
AR N A b TP, R 1 <0. 8 GPa (=48 T
4 20025 B/ H 22002 RS 2016) , E— A0
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W) A0 PR =B — R AR A MR BT KA
KA T — PR I B BREE 318 AT SCTIA , Jm 32138
SRR BT RAERK A A BUAE R A T A BUAE A
EESC AR A, 7 T 3 58 (8 I A #) i
R (IRIIEAE, 2012) o SOHR 45 44 3 20 45 40 531 4 it
(1 10) , 5 i R0 B 5B A AR b o R DU A i 2
VAR T I DR, HE 200 A fE 23 FREmiil , i

Jg g L AE b (R F AR AT, 2015b ) X5 A B4R
B 0 PR AR ) &
1 A JE LT E A
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Fig. 10 Tectonic environment discrimination diagram of
Houbiangouling biotite monzogranite in Xiuyan area, eastern
Liaoning( after Maniar et al., 1989)

TAG—E LR 28 s CAG—RBRIAERI I3 CCO—RPfifl fit
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IAG—Island arc granite; CAG—Contiental arc granite; CCG—
Contiental collision granite; POG—Post orogenic granite; RRG—

Rift valley related granite; CEUG—Contiental epeirogenetic granite

£l S =B R3] [ H S S A b i e L1
JEBCH AT e, SN KBYA S T RKINK AT
BT U-Pb 43 4 220. 3+1.0 Ma, 5 )5 i1 1014 BB =
BEZ KA B A Y S R W, g 2 DA
220.9+1.2 Ma~220.3+1.0 Ma 3% —F, 30 45 i 2
Hby DX A AR AT BE AL T b 52 (R DB ARG 15 5

ML AFRIFZE 2R I, v [ AR R B A B e rp AR AR
W) K T R AN Y o B DB FH ( Menzie et al.,
1993 ; XIS 45,2016 ) Fke A% 2L 0 B R G Pr =14,
BB B A b A B i G A % AR A R A
AR ME HAR S A 1 I ) A7 A =8 40 (5 5 4%
2004;Yang et al.,2007a, 2007b) k% 40— 7 %
T (R AHITEE 2008 ; Gao et al., 2004 ) FlG [ 2 fH—

FEAS (Xu et al., 2001) %5 A [ AR (4 o #E 45,
2009) .

et e hr il e = B0 — S B B R T BE
2 B KB R AR ip R4 - — At 2 i) i i i il e 1.
YEHBIHE ) (Gao S et al.,2004; Yang Jinhui et al.,
2007a, 2007b) . A%k HESE (2009)1)\7@4’6%?%%!3#
B0 AL B s A A RA A AR R A AR 5T 2 B T A
Mo = SR AE A RORIEE 4%, A 2ok, R
et sE il AF = & 4018 32 T KB TRAR b VR 1 5%
M) , 7 0 SAHER I 2R B 3L AR 5 DA SO g >
A X A P D v R 38 A S 14 A 4y s i) T
BRI =t | 55 R BN o ot A 2 3 Ly i 5 |
ARG T3 5 M5 e i B FRUTA O, JFRI2b 4 i T A A 1
Vol T B P A R AR b AR R = B4 S RS S A
(1) HLBR By ) 2 A

(1)7E 245~226 Ma, TR 0 A4 R i 4 P8 500
PR AR S SO R — R H A D T R B
FEURBE , Kl i 48 6 1L S O — 5 KA 26
(AR AL ZR R 1 XA A BB G R O B L JEE 1 LU AR, b
FRTINJEE AT i e B8 A A B 70 1l v 5 B T AR
A

(2) BT X3 b 52 3 Ab 22 5, 7R 908 KA AR Y
HEAUIRER , A B I AR T PR T B R R v 3R
UULAR BT B8 T 42 () Bl A A s 14 49378 Bl 4 J o
R I BT A 195 A B

(3) PFULIA A B W o 7 5 IR T HS T & 2B R T
TR A A il T R R T 7l 2 25 A P M oA U
FROBE B ST RN 253 [Tt 3 A 307 P8l 2 A el
T oI R, T BT S JR I B R T K

(4) XS YE A b2 7E RS & T Hhot
W & A Al K S s AR TR R )
Wzt IR B A e TR s R AR
TR AR B — & 22 R A AR

SR R B BB T KA A TR B A
B RN A A2 A7 B[] 2 0 1A% 1 HE 55 (2009)
TAA 18 KB RIS o AN~ — Al 22 () ) i i ol s
LLFE BT T] (245 ~226 Ma) o JIF DA 2E 3 45 4 78
220.3+1.0 Ma~220.9x1.2 Ma X —HF ], HF 58 X AY
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A I o A 45 3 LA P S T 5 | S A o A
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5 Zh5i

(1) OB HLE T 3L 2R D 10 0 38 = B
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—RAE KA IR TA 9 KN S 1) LA-ICP-MS
B U-Ph RIS 45 R R R g B AR KA
I A B4Rl 220.9+1.2 Ma(n =15,
MSWD=0.50), KETLAHE ZKINK A INECE
BIAEW M 220.3+1.0 Ma(n=20,MSWD=0.36) , %
B RPN AR TE BT =St

(2) Mk fb 2= W5 R M . G I R R B K
1Ehd A H e B ARAARIE B A TR e KR
AP RN A B S S RHE ;5 e B Ak
KA R A FIR By AT KN KA EA MR+
DIV 11§ I s (T I TN, 20 i whya LA R
FHM A B RE, S K TR A TR
Rb K, 7 Ba,Sr, &£ =78 ITE Th La,Ce Nd,
HE Th, 17545 P Nb.Ta Y %I0K; & HA MR
1) 25 2RO R L35 AT e i TR VR 1) R

(3)7£220.9+1.2 Ma~220.3%1.0 Ma % —
1 AR il b DX A AT g Ak T b e e sl 7 ) 4
5, A B 2B AR B A AR SR A
TR AT X R R A T S, R
FARIIE BUAT g 5 KGRI v Fids +—Aedb Z ik
A i i i AR 3 LUV S 5 L 1) A2 w il J i AT
Ko

BT - 220 BB PH b T R A O TR R 2R AR
Va2 S e T e B AN A v i 38 S, B
MR B 7 BRI BT EAS T 7E LA-ICP-MS
BEA7 U-Pb 23 B Th 45 1 19 SCRE, fe ) 46 1 Bl 7 7
JEAFFE 53RN Fieg T A A SCHR AL ) 5 SHE ORI
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LA-ICP-MS zircon U-Pb ages, geochemical characteristics
of Late Triassic intrusives in Xiuyan area,eastern Liaoning
and their geological significances

WANG Xiaoliang" , LU Xing" , LIU Yongjun" , ZHAO Yuanyi® , LI Chao" |
WU Wenbin" , WANG Yuping" , LI Haiyang"
1) Liaoning Geology and Mineral Research Institute Co. Ltd., Shenyang, 110032;
2) Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing , 100037

Objectives: Liaodong peninsula is always a hot spot area for study of North China Craton ( NCC) thinning.
Previous researcher still have a disagreenment on tectonic environment in Liaodong peninsula.

Metheods: We select biotite monzogranite outcropped in Houbiangouling and quartz monzodiorite outcropped
in Daheikeng, Xiuyan area, eastern Liaoning province, to be studied by using LA-ICP-MS zircon U-Pb chronology
and Petrogeochemistry.

Results ; In addition, the origin and formation environment of the above two plutons are discussed and work
out the following results; the formation age of Houbiangouling biotite monzogranite and Daheikeng quartz
monzodiorite is Late Triassic(220.9+1.2 Ma and 220.3+1Ma) ; the geochemical characteristic of Houbiangouling
biotite monzogranite has high content of SiO,, riched in alkali; the Daheikeng quartz monzodiorite has high content
of Mg, the obvious fractional distillation of LREE, but HREE is not obvious; the Houbiangouling biotite
monzogranite and Daheikeng quartz monzodiorite have similar characteristics in rare earth elements and trace
elements, both of them show characteristics of light rare earth obvious fractionation, while heavy rare earth
fractionation was not obvious, and are enriched in large ion lithophile elements Rb, K, loss Ba, Sr; and enriched
in high field intensity elements Th, La, Ce, Nd, Hf, Th, while loss P, Nb, Ta, Y.

Conclusions; Both of them have the same magmatic source and the characteristics of crust—mantle magama
mixture ; the probable tectonic background is crustal extension and thinning in Xiuyan area, eastern Liaoning
province during 220.9+1.2 Ma ~220.3+1.0 Ma; the Houbiangouling biotite monzogranite and Daheikeng quartz
monzodiorite formed in the crustal extension and thinning tectonic background. The formation of the Houbiangouling
biotite monzogranite and Daheikeng quartz monzodiorite are relate to North China Craton thinning caused by
continental collision orogeny between Yangize Craton and North China Craton.

Keywords: Zircon U-Pb age ( chronology ) ; geochemical characterisitic; Late Triassic; Craton thinning;
Xiuyan area of eastern Liaoning province

Acknowledgements: This study is supported by Geological Survey Project of China ( No. DD20160049 ).
Thanks to Prof. XING Dehe and LI Dongtao of Shenyang Geological Survey Center. I would like to thank Prof. Xing
Dehe and Prof. LI Dongtao of Shenyang Geological Survey Center, for their guidance in the field survey. I would
also like to thank Dr. WANG Qian of Mineral Resources Institute of the Chinese Academy of Geological Sciences,
for her support in LA-ICP-MS zircon U-Pb dating. Finally, I would like to thank Prof. ZHANG Yuxu and reviewers
for their valuable comments on this paper.

First author; WANG Xiaoliang,, male ,born in 1988, engineer, mainly engaged in intrusive petrology, Email;
975771779@ (q.com

Manuscript received on; 2018-10-30; Accepted on: 2019-02-15; Edited by: ZHANG Yuxu

Doi: 10.16509/].georeview.2019.02.010



