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Wang HC, Zhao FQ, Li HM, Sun LX, Miao LC and Ji SP. 2007. Zircon SHRIMP U-Pb age of the dioritic rocks from
northern Hebei: the geological records of late Paleozoic magmatic arc. Acta Petrologica Sinica, 23(3) :597 —604

Abstract A lot of gneissic diorite, quartz-diorite and granodiorite occurred on the northern part of Hebei Province ( northern
Hebei ) , the northern margin of North China Craton, which was once regarded as intruding at early Proterozoic. Recently, chronological
data reveal that many of the dioritic plutons intruded in late Paleozoic. The zircon SHRIMP U-Pb age of Labagoumen diorite from the
northern part of Huairou county, Beijing, is (288.0 £4.8) Ma (95% conf. , MSWD =1.12), and the one of Tiangiao quartz-bearing
diorite from Fengning county, Heibei province, is (279.5 £5.6) Ma (95% conf. , MSWD = 0.57). These calc-alkali intrusive
rocks occurred on the northern margin of North China craton indicate a tectonic setting of Andean active continental margin. Based on
the emplaced ages and structural characteristic of late Paleozoic intrusive rocks in conjunction with the age information of deformation
and metamorphism occurred on northern Hebei, we conclude that Paleo-Asian ocean to the north of North China Craton closed at the
terminal of Lopingian Epoch (late Permian), subsequently, the evolution of Central Asian Orogenic Belt turned into the relaxed
tectonic stage following the peak of orogenesis.
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Lk (SR PN 52 A ) X e 3 LR I i e i A 5 Tz
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EVE R S TSR A NN A SRR (- K R
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e AN+ B + B+ A = KA B LR
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FANAT RROIR B IR B 0.5 ~ 3mm, F5 4t =~35% , 1
SR TGO L O R B R, WS BRI AT,
A3 P DR OB T DL TRT 0L o A o TR A BT i , 4
BRI ALl 25 B 2 A7 1 4 45 05 15 (Leake et al. ,1997),
B A IN A JREE M N A, Mg/ (Mg + Fe** ) ffi /T 0. 596
~0.627 Z ],

BHCAT I REIR, R JE 0.5 ~8mm, L 1 ~4mm JE 2, & &
50% A WU 42T 8 LU 25 B, A R A . PR A
SPHTEIR An {HAE 31 ~36 Z[H],

SRR AR FOR, B 0.5 ~ 3mm, F 4 8% ~ 10% , B
R GEZ AN, RS MEAING 2 b, g 5 R
THING, BB AR EGRA L, Mg/(Mg + Fe’* ) )
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A A KL A INLAR , 53 A5 76 B AT 458 2 ], &
4% ~5% o BEIRAT R A/ INRCIR SRR, B A 1%, A
TE A IR AT P9 B 5 (07 40 22 )

BREA R BAR LB R 2, 5 K AT A 2mm, 5 1% ~
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Fig. 2 Photomicrograph of Zircon from Tianqiao quartz-

bearing diorite

B3 mWa T N A B A R R A
ZEER RSO HEDNESDE, WHIR S W CL E &

Fig.3  Photomicrograph of Zircon from Labagoumen diorite
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KM &SI E (05005 ) R T 12 A4S s, Tl 4
(£ 1) WoRgi A H ) Th U & 8, (H Th/U Fe R,
F0.55 ~1.21 ZJa], /R T A A5 dhvis A i aE sl 12 4
RER 7 5 A R TN R AR A, Fo 11
ANEICE BN T BF— B0, Ph/ T U KR THIAR I O (266. 3
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R1 XHABRNAKE(05]05) $5F SHRIMP U-Pb T4 R
Table 1 Zircon SHRIMP U-Pb dating results from Tiangiao quartz-bearing diorite
206 py, U Th err orr et 26PL/28 Y AR
S e 232y 238 207 py, /206 207y, /235 206 py, /238 ¢
pot % (x10-%) ( x10-%) Th/~*U Pb/®Ph (%) Pb/*°U (%) Pb/**U (%) (Ma)
(%)
1.1 0.5168 148 153 1.07 0.0547 7.5 0.34 8.4 0.0448 3.7 282.4 £10.3
2.1 2.2747 56.1 65.9 1.21 0.0495 7.6 0.31 8.3 0.0452 3.3 285.2+£9.2
3.1 2.2530 47.4 47.1 1.03 0.0535 16.9 0.31 17.3 0.0426 3.5 269.1+9.1
4.1  0.6609 58.5 31.3 0.55 0.0500 6.9 0.29 7.6 0.0422 3.2 266.3 £8.4
5.1  2.9128 46.1 51.9 1.16 0. 0460 16.8 0.28 17.2 0.0447 3.5 282.1+9.7
6.1 1.3716 63.3 42.7 0.70 0.0655 9.6 0.41 10.2 0.0454 3.4 286.2 £9.6
7.1  6.379 46.5 35.4 0.79 0.0378 51.0 0.21 51.2 0.0405 4.3 255.7 £10.9
8.1 0.8441 62.4 66.5 1.10 0.0650 5.9 0.40 7.1 0.0445 4.0 280.4 £11.0
9.1 0.7818 159 81.2 0.53 0.0558 5.2 0.34 6.0 0.0442 3.1 278.6 £8.5
10.1 3.6192 87.5 49.8 0.59 0.0380 27.3 0.24 27.5 0.0457 3.4 288.3 £9.7
11.1  2.8599 62.7 41.5 0.68 0.0469 20.5 0.29 20.8 0.0448 3.6 282.6+£9.8
12.1  3.5766 53.4 57.1 1.10 0.0652 12.0 0.40 12.6 0.0442 3.7 278.8 £10.2
T RAEREN Lo gaxbiR2s, WAL R IR Lo A2 2 Pb, (% ) R4 B 4 & 5k, BT 9200 197 Ph A IE 58 4 .
0.054 7 330;5
05305 3304 00527 / 05A06
0.0501 DR,
0.048 +
0.0461 >
o 200461
£ £
& 0.042] & 00441
0.042 +
0.0384 d -
TG 230/ ———~""2795 £5.6 Ma | 288.0 £4.8 Ma
/ Exception of spot 7.1 . .
- o . 0.038
: ! ! 0.1 0.4 0.5 0.6 0.7 0.8
0.0 0.2 0.4 0.6 Wp/B5U
207. 235
Pb/°U

Fl 6 FFf(05J05) 4k F1 SHRIMP U-Pb 4R i 18 Al ]
Fig.6  SHRIMP U-Pb concordia diagram for the Zircon in
the Sample 05J05

WA TN A (05A06) IR T 12 AN a5 I Al die
W2, FESTESAM Th U &8 & T RS A ek
FHE, Th/U LB TE R, R 0.85 ~2.36, 12 T4 4
A SR 228K, VT RE S J5 A 3 R R s, Ay 1
AN S5 B2 Ph/ P U R AR IS B IACF- 414 (288.0 £4.8)
Ma(95% E{5R ,MSWD = 1.12, %R = 0.34) (& 7), 1
SR A B4 AR o

4 HEeME

(1) PIAAE A ) 5 41 SHRIMP U-Pb [ 07 28 4F 8% 0] E 25

Bl 7 FEGH(05A06) 45 #1 SHRIMP U-Ph 4F 418 Al ]
Fig.7 SHRIMP U-Pb concordia diagram for the Zircon in
the Sample 05A06

BB, & AENKESWIGE TN AER TR S
o BIWGAT T IAE 1R E (288. 0 £ 4. 8) Ma 5 R & A
BN AE IR (279.5 £5.6) Ma LLES, Bi# 222 8Ma, {H
PR N HEE—3 WARRR R, RIF & AN KA
BN G Mg/ (Mg + Fe* " ) {4 T 0. 596 ~0. 627 Z [a], K
A An =31 ~36; B WU TN A o B A N A Mg/ (Mg +
Fe** )i/ F 0.618 ~0.648 Z[i], B 7 An =45 ~55, i &
FUE KRR & AN A T A N Mg/ (Mg + Fe® ™) {E AT P
Ik, M AHS A An {8 3] REAR, W7 A AN & = 1 4
R Z5AEA U-Pb AR IS RV W4k 27 o3 A8 A R A, T DA
Wr B Ry I T R TR 25 - A1 T TR 8 R T AR o) ¢
B T ARG HP PR SRR 2 B I A 2 A AR T SRR R R i, PR
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Table 2 Zircon SHRIMP U-Pb dating results from Labagoumen diorite

Spot 2:6;}))“ » ll(j) o 1'11176) B2y /B8y 207 p}, /206 ppy (‘;f) 207 py, /235 (Z/I:) 206 py, /238 7 ((;zr) 206 pbzz;:a[; A
1.1 2.32 134.9 133.2 1.02 0.0416 10.51 0.257 10.92 0.0448 3.00 282.2 +£8.3
2.1 1.64 103.2 85.2 0.85 0. 0645 15.96 0.397 16.28 0. 0446 3.24 281.4 £8.9
3.1 2.00 87.2 77.7 0.92 0.0527 18.71 0.328 19.13 0.0451 4.01 284.5 £11.2
4.1 2.58 72.5 111.7 1.59 0.1552 15.10 0.492 16.08 0.0230 5.53 146.5 £8.0
5.1 0.00 119.1 272.3 2.36 0. 0646 5.46 0.410 6.27 0. 0460 3.09 290.0 £8.8
6.1 0.00 239.3 426.1 1.84 0.0581 4.11 0.376 4.73 0.0470 2.35 296.1 +£6.8
7.1 0.00 296.7 413.6 1.44 0.0565 4.36 0.375 4.96 0.0482 2.37  303.2+7.0
8.1 0.00 159.9 247.7 1.60 0.0723 5.25 0.447 5.95 0.0448 2.81 282.8+7.8
9.1 0.00 53.6 84.5 1.63 0.0951 6.73 0.608 7.46 0.0463 3.21 292.0+£9.2
10.1 0.00 176.9 199.8 1.17 0.0597 4.64 0.375 5.26 0.0456 2.47  287.2+6.9
11.1 0.98 78.8 97.5 1.28 0.0687 10.19 0.428 10.61 0.0452 2.95 284.9 £8.2
12.1 1.35 67.2 108.2 1.66 0.0769 11.89 0.459 12.31 0.0432 3.20 272.9 £8.5

o ) — M i - AR 9 7 ). L Holland et al.
(1994) WM INA-RHSAREETT, THARIYE TN A 145
AL EE 2 TT0°C, KA 3% A0 SN A 45 A i 29 750°C 5
T & 1 9L N A N 0 4k 22 g i 4 48 TR T 1t
(Schmidt, 1992 ; Anderson et al. ,1995) 5 1A A K B E
1 0.38 ~0.45GPa Z[a], #H 24 F 12 ~ 15km HE, 7EHFRIX
AT UL LN iR B A R AE A B35 80km DL I, 3R
Ml 2R A J 3 S TR A

BT, 59555 (2004a) B AERF-AL 28 — /N RLERCR A
KA (AL 0. 003 km® ) (BRI F3KAS T (284 +8) Ma H
WURLES A7 U-Pb AE 1 BRAK [H] 5 57 A1 TN 7 (291 £4) Ma fy K-
Ar AR RN B BR IR AR A SE N S M TN 7 (279 £4) Ma
1) K-Ar 5248, 5A ST 343 19 85 71 SHRIMP £E 8 AH EHIE

IIUA A AL 27 BB (AR AL AR 55, 1994 5 ARLE F-, 19945
VAR T 2 25 J7 WA EL g R R B T e R ) 4387, 3 2 e Bk
ARSI R A, TR 3 PRI Y R, -R, B R B E
TEAR LR i DX, A i 2R S A e R AL BT R
SRR, B A R PR T TSR b 7K 5 5 1) b e A2
SR T 2R BUE SRR T M AR 3 Rl T BT 5 DI
g, 3755 (2004b) X LA BHOR N & T FE A BROIR
N B AR A 7] L5 3R K 50 A 0 L, A 9 TE AR
L5 W H Al B 1) A s AL SR b A P A G

(2) W58 DX B GBI ik 1 348 v B T 3 A0, DAJER:
My T A P A L — et AR A T R R IR A
(5KAE2:55 20045 Zhang et al. ,2007) , A1 {ER AL 7 F R 32
RSB AR R, X B AE i T A 0 B - i B0 45
Bt R A, B A SRR A 2R3 8 ST 0 1 b IR
i, 77 SHRIMP 4E I8/ F (324 £6) Ma ~ (302 £4) Ma

ZIA] (kR 2545 2004 5 Zhang et al. ,2007) , Horp i FASCHT
FE XA I T A7 D DR R A A B T R 9 4R % 23
B (302 £4)Ma I (310 £5) Ma, 11345t B2 R %
TR R AN A TN PR T (299 +6) Ma 985 £1
SHRIMP U-Pb 4E% , 5 Zhang et al. (2007 ) #4519 (302 +4)
Ma fR)£5 41 SHRIMP 4R 75 3 22 i [ N — 2 X RIASEE
TR A AE— U B b3 B S A R B A
R IR 2l R AUTE 325 ~ 300Ma Z [l A7 # ) 2 I
Lerp R AR AR R B AT A — L8l B £ AR, Tk
2245 (2004 ) G A B AL BRARAE B TN S v 5 40 A% 19
AR 2 (1809 +21) Ma, AT AIE B i A1 B N K 4 1 P 3k
PRI AT RAZ I AF I Dl (2450 £22) Ma(6 4~ Pb/™ Ph
FAF BRSO MR o Bl onil A— Rkt R
B A AL A AE , TR X 4 P R (R AT T BE SR R
T by AR L A A I Bl 0 TR S i U i 2
TR TR 5 AR s [R]B  S AR e B b 2%
BEAL M DAY Al S B A0 i 2 el B Rl OR Cily ool AR
1) Aty ot AR 194 s 2

ASCHEFE N T A P BOA R Bl B 5 A1 5%, IX AR
ARG AT IR IR T A e S W S e 1 R 7 S i

(3) X BTHORF(L 2 25 TrRefe B skdb B id) woR,
TE 1 SL-ARIR-FE AL W 280 LATL 8 B R AL R I -

TP R AR HO) HUBUREL 5 £1 U-Pb 4R 240 T 270 ~ 250Ma 2
(], FATAAE TR P AL FoRDR. — A (IE ) 4B R A PR Y
SHRIMP £ 4140 (248 +10) Ma, X SEHRERTE & 1A TGS
WG, 5 iR T ORTE X R A L — R S AR
JRRBEAL T 14 5 R AN ), I 2 A AN [ e 2 ) A8 T2 748 T



I EmE, BN KITE LGS SHRIMP U-Pb S8, & A K2 IR TiT Tk 603

Ko 75 ISR XPR LAE b B RURL B 7 0 4 DR B 0 45 4 52 2R LA
Tl s AR A/ P RS 1R 22 , 45 5 A I8 55 (2002 ) HRGE 1Y
M ol A A QAT AR i (263 +2) Ma, D) K AE #5 %6 35 30 M R 3t
H IR B8 38 A A R RHS A TN A R AR 1579 (263.3 £7.5) Ma
FR78 AR i (SHRIMP 4R %, 735 FIBERL) , FeAr 1 b 4
TEM S 1 (260 ~ 250Ma) & — A~ Z I 4 B Be, B 3R 3
B R EE S ST I6 1) )5 18 L e e, M — S R — =B 4097
CHAT F&E I Z G SRR, X452
RT3 LU (39 27 2515 L 1 oy S 3 A T — 5 3 P Y
ZEVSAHENIE (Wang et al. ,1986; Sengor et al. ,1996 ; Robinson
et al. ,1999; Badarch et al. ,2002; Xiao et al. ,2003; Li,2006;
Shen et al. ,2006) o [5tA] LAHEN , oy SE 90 35 A e iy 2B AL
) AL e R iE AL S B oA FHAE M — & IORBEAEE R Xl
S T s P Y R

O\ TR, AL X R 2 S A R T i S a2 i rh R
RSB F R O B A, A AT AR AE 279 ~
290Ma Z[H] ; FEb b DX K fE 0 oty A AR 55 6 1 AR 1 A
e, R e bl AL S At A AU IR — AR T 25
R s SRR I o X SE ER I B T AR B R A A HE
7 A RO IR A AR AR, 1 T o S W 9 PR A e T R
AR T 3 I Z S WA s B B, B L T R i
IR e s A, =Lt a R E (A ES%,
2000) b s O LIRS o ity A AR ZUa AR
FAYAff R R AR A AT T DA TR e I 1/ X A b S i b
X0 LA B VR R

Bugt G RERRE] RGBT BRI AR 5 g
TR, VA 530 SCRR 48 ) T 5 St I8 O W, 7E T SR
ko
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