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Abstract The study on the tectonics in the western Liaoning province has confirmed there occurred several times of thrusting and
sliding. In geology, the time of the deformations were defined during after the sedimentation of the late Triassic Laohugou Formation to
the evaporation of the volcanic rocks of the late Jurassic Tiaojishan Formation or Lanqgi Formation. Especially, the early thrusts were
covered by the Shuiquangou Formation and the late thrusts were covered by the Tiaojishan Formation or Lanqi Formation. In this paper,
the authors obtained some SHRIMP U-Pb ages of zircons from the volcanic rocks of the Shuiquangou Formation, the volcanic gravels of
Dengzhangzi Formation, the volcanic rocks of Tiaojishan Formation, and the andesitic-porphyrite vein intruded into the early thrust
system. The ages constrain the times of the early Mesozoic deformations in Yanshan intraplate orogen. They are very important for the
researching on the early deformational features and deformational evolution of Yanshan intraplate orogen.
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Fig. 1  Simplified geological map of northern Hebei Province and western Liaoning Province ( After 1:200000 Geological map in

Lingyuan)

RS ey P P ML AU R 7 T R AR AR 5 1), H i e
IR N BT EL R SR AL, BBt )= o RS k4l
JEE AR whkT)Z (DTF) P AR EZBE , 5 Ff 3k 40° ~ 60° 7245, 30t of
T3 1) R AR AR D5 1) 5 AL VU PU T ) de K N o, 78 1140
~ 1335 M. %A A 1) P L0 ph A rh o i 5K B A
Z Fo ARBLT bR 30 sp T2 (HTF) 5555 R Py 256
1) RV, B2 TR 1) S 2R 1) B AU AL 7R 1), A ) p 2 8 ) 2K
W JZ p B AR B BEAL B o 2 TR ) 1 2K, BUER A
50° /e, R LN Sy o, 7 310° 07 (L A, 0 e
HoJ2 R B R G R LA B BRI )2 A h- B =S g R
o KA 2 v b IE RGN R G2 AL,
F PR AR HUZ IR W20, ot )2 0 PR S 4. &
FrARMIBACRIHAE S B . 9o W72 10 ( DCTE ) 5E [ b
EARE BT 1] o W 1 AR AT, 10— e 40° ~ 50° 2 Ji]
R BN S o 1] SE128° iR ff 33° 747 (B 2) o

DI 130 B AG 3 e — i R 2t nh e B o , 7l
FEARH AL A

3.2 FTHARAEERBEMHERE(D2)
D2 0 BRI & T AE A1 K7 118 - R BHA LA,

=ANRACARTT T RE R A A B A R A 2) o

GBI - = B i EHERLTZ (JSTF) S b 7R ) S
i B2 TS A L PG ), B e K S L 2 b B
H PRI D1 A R P s Az b K PH A
AR (TTE) py B0 ) PY 4R BE A WA & B A R L, JEp B
HA3 vh 72 (DTFL) E 4 D2 3 i) A8 A 5% s 8 Fl oY 0 7 1
Wiz, A~ R B R P8 1) 2R A8, #R i & L &
FH R R IE R R Al TS nhos A i HE BT )2 (FTE)
bR R L AR KT AR R T AR A i B AE AR
R A 2z b iR i G pg A 80° IR AR
SaAevhE UK A 40° ~ 80° ZE Ay o oK R 1 o, 1]
310°ZE AT D5 AR, BUR f AR , YETEIAE 20° ~55°,

D2 S50 o A 3 P A =30 o oA R A A AR
SRR S AT 1) G S PG {ELI AR B AR 5 [ AL
W AR AR TR TE 3R 8, S AR AT RE R ST T
F14 P AT PO 150 e A T o i A R T K, S i1 D1 J9 8
BN Z A5 D2 AR 1 A v S S ) Y AL P 7
Ii] [ TE BT



608 Acta Petrologica Sinica %54k 2007, 23(3)

ﬁﬁ

S\ AR
V3 4 YT
i CW A
AT

67°

il ) 1 E

(T,-J)d

1 km

[ wmsra
=
[ Ewe
A 5w
[—we
[ | mmrR
[ 7 |msemarn
[&r |muss
[% | masim
[ 2 |t
I 5 B
[] mumem
FHEE o
=i =

40°50. 5

02

02 % -
€2 ¢\ T2

LS -} (T,-Jnd
o Qn €3 ‘ 3 1
. + 3o poy -

{ Ix %4 \ss

P2 S0 PG IR K FH 7 DX R i ] (i £ B 552, 2004 B8 2%0)

Lt ERP G LI 05 - EARP SRR ; (Ts —J,) d- E =850 - TRP GEKL T4 Tash- /KRB Tos - B =BG IR C-P-A1hR-—
FF7;0,.0,-BEFR T 586 €2 €1-FERA B P UG, Qu-TF H IR Ix-BTE R DTF — A0 255 HTF — Al 759 28 DCTF — K
TR PRI s FET — 500 w2 TTF — K BH 430 w72 5 JSTF — 4 804 — = 5300 oI 2 s SHS — 47 0 5110 i S0 i 7 2 B

Fig.2  Geological map of Taiyanggou area in Lingyuan of western Liaoning province ( After Hu et al,2004)
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lower Dengzhangzi formation in Western Liaoning Province

CL image of zircons from andesitic gravels of the
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Tiaojishan formation in Northern Hebei Province
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intruded the Permian system in Western Liaoning Province

CL image of zircons from andesitic porphyrite
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Fig. 6 SHRIMP U-Pb zircon Concordia diagrams for

pyroxene andesite of Dengzhangzi Formation in western

Liaoning province
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Table 2 SHRIMP data for zircons from andesitic gravels of the lower Dengzhangzi formation in Western Liaoning Province ( Sample .

NGS)

206, U Th 206 pt, * I W7py By 206pp 238
HAL P2 Th/28U W2
(%) (x107%) (x1079) (x107%)  206py 238 208 py, /2327y, (%) (%)
5-1.1 7.24 80 71 0.91 2.8 238.1 8.7 262 51 0.25 £50 0.0376 £3.7  0.0737
5-2.1 5.70 222 277 1.29 7.2 227.0 £4.8 215 +19 0.16 £41 0.0358 2.2 0.0520
53.1 11.33 178 193 1.12 5.5 200.4 6.8 119 £36 0.0316 £3.4
54.1 12.82 153 155 1.04 4.9 205.8 £7.5 104 +46 0.0324 £3.7
5-5.1 11.58 124 115 0.96 4.1 214.0 £8.3 137 £50 0.0338 £3.9
5-6.1 1.49 232 168 0.75 6.0 189 +14 229 +£26 0.27 +14 0.0297 £7.6  0.5434
5-7.1 5.00 285 188 0.68 8.7 215.0£5.7 165 +48 0.12+£71 0.0339 +2.7  0.0378
5-8.1 0.30 835 181 0.22 119.9 993.2 £6.6 987 +32 1.55+£1.7 0.1666 0.7  0.4173
59.1 5.82 162 164 1.05 5.1 217.1£5.2 212 £25 0.19 £37 0.0343 £2.5  0.0659

B2 Lo;Pb, il Pb™ 2305 i P MU IA Phs AR FER 2208 0. 76% CANELHR LRI AGUR2E 5 (H 240 LA ) 77 2 A9 R3O0 ) 5 2 A 4
BE2E) ;338 Ph Y Ph ALIE

F3 RIALEZWLATENLE SHRIMP $57 U-Pb EFMIXE R (5 XBC)

Table 3 SHRIMP data for zircons from volcanic rocks of the lower Tiaojishan formation in Northern Hebei Province ( Sample: XBC)

. Wpy U Ty Age TR R
(%) (x107%) (x107%) (x107%)  206py 238 208 pp, /2327 (£%) (%)
2.1 7.88 49 34 0.70 1.18 163 13 160 +54 0.137 72 0.0256 +8.2 0.114
4.1 5.91 63 46 0.74 1.36 155.6 £6.0 203 +14 0.297 £8.5  0.02443 +3.9  0.459
5.1 4.52 65 46 0.74 1.50 161.6 £6.4 154 £33 0.226 +28 0.0254 +4.0 0.142
6.1 0.65 221 219 1.02 4.85 157.3 £4.7 135 £13 0.126 £26 0.02470 £3.1 0.118
7.1 3.28 79 67 0.87 1.84 161.0 £5.9 130 £25 0.119 £47 0.02529 £3.7 0.079
8.1 3.86 55 36 0.69 1.22 153.7 £5.8 105 £ 16 0.109 £47 0.02413 £3.8 0.081
9.1 6.64 40 25 0. 66 0.895 155.7 7.6 151 £47 0.173 £53 0.0244 +4.9 0.094
10.1 5.05 54 39 0.75 1.23 159.7 +6.1 157 +27 0.137 +38 0.02509 +3.9  0.102
11.1 5.53 61 46 0.79 1.34 159.4 £5.9 195 +£23 0.220 +21 0.02503 +3.7  0.181
12.1 64.80 33 21 0.65 1.56 281 =17 1,679 £170 3.01 +8.3 0.0446 +6.2 0.745
13.1 3.87 123 76 0.64 2.85 166.9 +5.2 180 +22 0.194 +18 0.02622 +3.1 0.175

P22 Lo;Pb, il Pb™ 435 0 P RIS A Phs AR 52208 0. 97 % (AL TR AR 25 5 (H 21068 LU A [ 77 % RO BOHE I 5 22 A
BRZE) ;%3 Ph 9> Pb AT
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%4 TE-BRFEAMRUH BN SHRIPM 7 U-Ph B MRER (H 5 2046)
Table 4 SHRIMP data for zircons from andesitic porphyrite intruded the Permian system in Western Liaoning Province (Sample:2046)

206ph, U Th 200 pp * Age R Nl T S

HAL P2 Th/28U W2
(%) (x107%) (x1079) (x107%)  206py 238 208 py, /2327y, (%) (%)

9-1.1 2.14 715 248 0.36 33.7 340.2 £3.7 387 +30 0.394+7.1 0.05419 1.1 0.157
9-2.1 0.03 218 20 0.10 76.7 2,213 £17 2,132 £89 9.25+1.2 0.4095 +£0.92  0.771

9-3.1 — 122 122 1.04 2.91 164.6 £6.0 52 £35 0.02586 +3.7
94.1 4.75 196 248 1.31 5.11 178.4 +4.5 156 +19 0.176 36 0.02806 +2.5  0.071
9-5.1 13.07 61 69 1.19 1.74 196.8 £9.8 253 £49 0.58 +24 0.0310 £5.0 0.207
9-6.1 1.63 90 78 0.90 1.97 155.6 £3.8 132 £15 0.120 £29 0.02443 +2.5  0.086
9-7.1 0.49 126 112 0.92 2.69 155.4 3.3 141.7 £9.3 0.119 £17 0.02439 +2.2  0.131
9-8.1 5.65 60 55 0.95 1.70 187.8 8.7 139 £50 0.14 £89 0.0296 4.7 0.053

99.1 0.33 86 78 0.95 1.83 148.6 £5.7 94 £29 0.02332 £3.9
9-10.1  2.49 72 64 0.92 1.84 179.9 £5.4 153 £21 0.152 £33 0.02830 +3.1  0.092
9-11.1 0.19 64 19 0.30 17.3 1,742 24 1,588 +52 4.85+2.3 0.3103 £1.6 0.680
9-12.1 2.07 58 42 0.75 1.38 171.7 £4.7 174 £16 0.165 +18 0.02699 +2.7  0.156
9-13.1 0.43 1095 779 0.73 52.9 352.2+2.8 359.2 +4.9 0.4205 +1.8 0.05615 +0.82 0.452
11.1 — 615 504 0.85 64.2 737.9 £5.1 729.2 8.4 1.065+1.4 0.12127 £0.73  0.522
11.2 0.07 757 352 0.48 27.7 268.8 £2.1 266.6 £5.8 0.3003 +2.5 0.04258 +0.80 0.321
11.3 0.08 174 197 1.17 7.97 329.4 4.7 306 + 14 0.313 12 0.05243 +1.5 0.119
11.4 2.81 91 98 1.11 2.06 164.7 4.5 175 £15 0.214 18 0.02588 +2.8  0.153
11.5 2.47 88 73 0.86 2.40 190.2 £5.7 155 £29 0.161 40 0.02995 +3.0  0.076
11.6 0.05 138 71 0.53 49.7 2,251 £30 2,229 57 9.67 £2.1 0.4180 1.6 0.741
11.7 — 114 112 1.02 5.02 313.2£5.6 264 +22 0.211 27 0.04979 +1.8  0.069
11.8 1.08 165 169 1.06 3.87 171.0 £4.5 164.6 £8.3 0.136 £12 0.02689 +2.7  0.214
11.9 4.78 168 194 1.20 7.73 321.2 +5.5 320 £23 0.327 =21 0.05109 1.7  0.085
11.10 — 179 249 1.44 7.75 307.9 £5.1 271 +14 0.234 +£22 0.04892 +1.7  0.079
11.11 0.92 132 188 1.46 3.07 170.9 £3.5 173.2 6.9 0.163 £9.3  0.02686 +2.1  0.223
11.12 0.32 95 116 1.27 4.11 314.8 £5.6 305 15 0.350 £12 0.05004 +1.8  0.153
11.13 1.86 80 109 1.41 1.80 164.3 4.4 165 +10 0.151 19 0.02581 +2.7  0.145
11.14 1.65 119 158 1.37 5.66 337.0+£6.4 318 £20 0.257 +£26 0.0537 £2.0 0.074
11.15 0.19 250 113 0.47 110 2,658 £19 2,601 41 11.47+1.1  0.5104 £0.86  0.784
11.16 0.02 441 58 0.14 161 2,276 £18 2,171 £62 6.898 £1.2 0.4235+0.95 0.785
11.17 0.39 486 321 0.68 57.0 817.9 +8.0 778 +24 1.123 £3.6 0.1353 +1.0 0.292

122 Lo Pb, F1 Pb ™ 435I 3858 P AR M R Ph s Rt 3015225 4 0. 349% (AN ALEE LTG5 22 5 {E 2R LU AN 8] 2 14 5040 P o S s o
PR2%) s Eil P I 92 Pb AL,
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FEMR T 30 R A, I 1600Ma 8O LA S A,
800Ma Z= 41 Jedii i 1 A, MR 322 1L By b ™R, Al REAX
FEOAR LI BAF I %R A AR I R P 2R A
B o HAWER AT AL I A 13 AR RO P 2 4R
29167 +TMa,MSWD =5.8; %45 8 i FH4E 1y 334 =
14Ma,MSWD =15,

5 Wi

FEAL L7 M XA T G LR P 3 LA Y S, A i
TEAR AT RE SR 28 111 M DXOXT #E A6 -5 v A B ) 2 il 43 A4 38 £ Wiy
NEo e A AR ], A Jb 47— AR I 28 -l il 9 A
fi# (7K [E 55,2001 5 Lothar et al. ,2003) \PAFEFI5E -1
U | 50t - SRR KRR R (R 425855, 1992) AR
U A , v A AR 1 i 2 5 1) AR T S o A B ) R 5 0
OB E RS, 19965 Gao et al. ,2004) a3 Al 4o (X
55,1994) LU e A AR RO T B RIS, 2001 ) 3 #6725 TF
A B AR R Z IRV B A Vel Al e oA 1 e 2 3 A
AT AL AR P T8 P 6 LA P A T A IO 3% AT ik 2 B,
PRBIASCHFFE LK., S A AU AR ik ST Y e 02 ik
WIR VAR T A A C 57, 2 — A AR W LU (Y 17, of 22k
— WG Ak, T AR AU S AR R S AR L A R
J& e L DX AR S Al N SR BRI, DG, AN SO A S 1Y L
A AR — U AR AT B 8 1L P L BRI AR TR )R Bl
(AR A, 2004)

JUEAELL PG 3 XK SR A A5 AR T 4 5 i, (Ll T
P2 P IRIE 7, 1 ELAR B = 2R A A, B R 2
R A 7 SR V) 2B [ 28 4 e ORI AF J % 19 Ry BR (B AR 5 46
1983 LT HIBTINEE SRy, 1997 5 KA AR, 2002 ) 45 J A, 7K 5L
WL SAEL T H B8 H LR — A (RN,
2003 ; HAfER A ,2005) , 5 M B X T AR SCH — U0 R
IHACAIATL, BRI, 73R4S T /K SR8 4 A1 %2 1 %5 SHRIMP
Bif1 U-Pb AR IS, FoAT] SRR RL 74T B ik A rhob A7 722 L
HER A P B A 2E T SHRIMP 547 U-Pb %E 45, DU & iX
B2 ERR A AT RERYSR IR . R R, XBAL T T AR A
ZUCEIRAR A TACRIB A, LW E TA X AR =
U R A 1 i A A I AN T XA T TR AR

WA S22 B L A A R 3R AT A AN D Al R A A
B Il — b DXAS ] 1 04 7 2, A/ A AR i G D &
(Davis, et al. ,2001; Cope,2003) ,{H %% 7 SHRIMP 4 i 4 f
T 157 ~165Ma, F A0 VG %2 YR Ak 5 20 56 IR 22 1
J K Ll FRR A 73 ) AR A5 B 85 41 SHRIMP 4R 4% 0 157.5 £0.7
Ma F1157.9 £0. SMa (G845, 2004 ) , {H Sz 438 #9358 45
erp RTEM RS A1 SHRIMP 4£% gt L At 3t X 59 4F 10 5
6 ~10Ma( Cope, 2003 ; Davis et al. ,2005; XI|fd45,2006) , 4F
e Dt ) J PRl BN g 2 K L I s AR . AR TS AL T
(5K2:4,2005) ALATPE L G BLAE 2004 ) PN 5¢ T30 (RS,

Acta Petrologica Sinica %54k 2007, 23(3)

2004 ; Z=5R4F,2004 ) LA Ko A SCHIF SR DXL TG 2 Y DX (8K K
45,2004) FZ 2 N WAL A RS A1 SHRIMP 4R 178 157 ~
164Ma Z[6] , T H.Ae b 3 h 8 2 A el g & LR 7E 160Ma /2
£i(Gao et al. ,2004) ,FLLE 1Y I ] B 3% R AR — 3, A SO 7R
Tt DX 252 B 1L 2V 3 L o AR AT BT B9 i 41 SHRIMP ) 4F2
B LR W] 5 DI 2 L 2H RN R T A AR — 3, i LAY
oD AR AR IR AR B BRFGAT TR A 2 7E 160. 1 =
4.3Ma,

TP X BRAE HP—8 oy S 3 0 38 201 vh 3 3 A7 7R DU
TR HEER A K Z A, AR SCHE 1) 22 L By kR AU 1
AR . BT SHRIMP GEAR S5 2R R, BT 1 5 i ik
4 BB AL s R A AR AR 9, T E5E
DX PN BRI ZH A B M o B — SO0 b3 R 8, X 2822 11 By
EE ARG AR, TR 430 vk i A R i S TE R I
MR AT KRR o

FEBGUKRHAANESE RO AER LT =85
Z b, MRBGiERA SR AN S TR =S —
WD HM)ZZ o XIS A E A 7%
B I e s T P o HE R i R . WARIAH
MR FREE T RIS Sl DU & A 18 il e 8 5t 60 7 4)
(Gao et al. ,2004) B2, 1L X TR =Z 8 B h R P I, &
T3 T WU AT 8 55 15 R A T S8 B il it X5 DAFEIA
R B BB R 2t — B 1 A T AR A e 5 e R
N AT (Zhai et al. ,2003 5 #4845 ,1994) ,

6 i

ILPYRR IR T K FHIA L X 2 7 1) 3 A i AR I, B — M
F5 15 P 930 ppfE BT R 3 e A A TR = A A, JL AU 1
FEIA TR Z J5 Bk B2 Kl (230Ma Zi ) R Z il 5
SF YR [ AR 50 vp AL 1 R A AR R R B AR
TEAEAAL FAHIIRZ 5 2 173 ~ 160Ma Z Ji] 5 XS AL 41 [F]IT
U T PR AR ARG = B I — LRI, WA B 1 i
e AR 1LV —3L AL 3 DX U )02 9 i 334 3 U e A 7
RS TG 0T , i AR E 72 28 — 0050 o i i 2 5 B 1
/R K 5 U (160Ma) Z o

Bis BRI DR A SCR) AR RS R G R S 2 0 Y
TSRS 22 OTF I8, PP SIS A SO A BT L, 45 1
FRITH
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