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The SHRIMP U_Pb chronsiogy of malic c'yke swarms: A case study of
Laiwu diabasc dyke: in western Shandong
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Abstract: Based on a study of SHRIMP U_Pb chronology of zircons from diabase dykes in Laiwu area of western
Shandong, this paper deals with zircon chronology of mafic dyke swarms. Two types of zircons are distin-
guished: zircons entrapped from the host rock with the concordia age of 2 537 £16 Ma, and original igneous zir-
cons with the concordia ages of 1139 £25 Ma and 1 157 18 Ma. The data suggest that the mafic dyke swarms
in Laiwu area were emplaced during M esoproterozoic. Few original zircons are developed in mafic dykes, so the
origin and age populations of zircons should be analyzed with care. It is not proper to regard the average of most
values as the real age of dyke emplacement. The field relationship between overlying strata and dyke swarms and
the intersecting relations of the intrusions should be studied in detail.

Key words: mafic dyke; relict zircons; original zircons; U_Pb SHRIMP chronology

v F 3 )2 R T ISR R R A S 2003) . Je TR AL ST ) IZ R AR AR TE AR i
Wy, 0 T I AR S, R RE T E R IR E R, A Al v b sE A AR s K
UFbRE(Halls, 1982, 1987), Xf 5 E& I BEAXTEE A A SR AR5 b . ARk v 4 L v H b
R Bl e (146 TH K e B W 9e #5045 T 85 L (Halls, (K B 48 s X MR S BEK AT EER 1.2~ 1.6

WS B #8: 2004 -08 — 16; 21T HHA: 20050120
EEWA: [H 5 RERE AL 4 5 D5 H (40172066, 4031414)
TEEE T PEULE(1964 ), U5, Wik, VR, Mo Al M TR R i TEE F 9T, E_mail: gthou@ pku. edu. en .



180 oohaoww

2

r ik 924 A

Ga( B # 1825, 1983, 1992, 1994; Qian Xianglin et
al., 1987; #EUTEESE, 2001), (H il ¥ AF7E Ar &
R, VZHOE VT il Ll S B A 0 D S (% U 4K, 1994)
ZRVLHGAE( 2001) F ] B B0RE 85 A 3R A3 1 L v i L
Jeva PR A R U_Ph 484 1769, 1 £2.5 Ma,
RIS A L PG b e P A T A A8 il 6 P 2 08 1) dee 22 4
W ARV IS, 2001) o b vd B0 AR B0 55— A b
Pe—— 1l R gy R AR A K2 R
AT A AR (1) Ak AL G ) BEE S B R, A7 e gl BT
'Mtir‘ B4 SE AR S it FO (KA e A R

UL HhUZ A G, DR ) 5 HE I I S B e R
nI‘fﬁf;nkTm:u m(_+.|_'5& 1990, 1991) . H i1l 4
bl Py B A B LA — 28 K Ar S5, JLrh, 33
AP R E G A B K Ar 28 1 149 Ma 1 1503
Ma, Sm_Nd £ 1328 Ma Al 1 718 Ma( L tH i,
1991) , KEOE BT 0 b 8, 5 B A 8 KK, ANKY

‘Lfn{u’o :qu. by phy (14 EE b i ez g ala S ek it vy Bk TR Ay

PR g R e RS T e e (e I e R A L T

TR o AR IEME S B RORE A e R SR
by B i 9 A P 3 2 TS B R R R i S, S
(TR 6 s RN B Ay SR 25 | AU AL [ TN NS 8
FERAEEZRXL.

1 b 5

470 M A A b v 1Y T S AL R R 4y, A
[ A 7B A oty AR A B — A 1 A 28 i X [ A,
1996) , thJEHF 57 b HJLMJ&YMJ:G’JA%&I@.I—
TS558 7 XKy o A s AT I E A
T o0 oy H HURE IR 9T AR 2D, -ﬂ@ﬁ'ﬁéﬁ{éﬂéﬂi&ﬁw};
FOPAEAE DS 1 (CH EAG 1996) . &7 3 TE X HH 5%
R A % b A A BT, KT B R A R A

K=
ENES e A E N AN E S N M 4% e ]
] AT (A 33E, 1990, 1991)

. KRIEHANHRIAER S
A N RRR

KA A, NS S AL T
HRFRESAA R BRR KBRS N . oM

B 5 b b TG 1 B B T A K AR BT, Hh
FRRR — {,\J{I_H-)JTLWM-(PZI l)(J+nJJJ’3€F
1995, 1997; K HL%E, 1998) , Hop 547 U_Pb # 4
2560 £11 Ma(Jahn et al., 1988) .

T V0 2 TE 0 XA RRUAR IR b A6 75 () 4 2 i
B . AR SO 19 70 3 6 Hb DX (1) SR 4% 25 5 BE R ] K A
ECT WIE R A r, a5 R WA B KBUE T

1045~ 1050 Ma Z [0, s i AR ARG (s 9

R R 1) T IR B T s A
SR B (AR A A, 5 B 1R S R B A AR 2D,
Lg% 41 U Ph T3 VAR DX 50 P 2R A, 19 E (1)
ERS IR 1] fE AL VR A E S (Hanes, 1987), A A S F|
JES 40 (1) U_Ph SHRIM P K i 48 J5 vk, 4545 Wik
R AN H 7 v, VR0 AN LS il R 1 i A S A

%"Eil‘_l%'lﬁhkujflﬁl— I'I’{I i u lmfi{‘!mﬂ;;ﬂf‘
i, 10 0 o i AR AT 1) BT S AR
117° 118° 119°

119°

B B (13 (e []s b s

117° 118°

Pl 1 5 11 o 77 P R o 4
Fig. 1 Geological sketch map of western bh.uulung,
showing sampling locations
L=TTG A1 2 — BRI T ACHE R 2 3 —8bd 4 —JEES
BREHE: 5 — W B 6 —RRE T
I —TTG rocks: 2 —gneissic adamellite: 3 —greenstone; 4 —mafic

dyke swarms; 5 —ductile shear zone; 6 —sampling location

2 BRARRAE

HETE TN R B A 1) 346°, il ff 80°, FE 4 10~

20 m, & 5 km Jofq, RABTEARN, K EEEL . Jk
R AR A, AESE TR IERE — 4% 20 m KK 5

km R AGAE PG 1) 0 B R AR ot o R R AR AL T
BOR AR BRIR AL B 9, i s K 1
(R8T oG AL TR A D8 s 2 i, R W% s B A Ao
AW SSRP AR AW, L TR A I R <3 - o S o
ek R A RN R Ak, MR 290 50% ~



o531 PEDTEESE: KT IR A RS AG U_Ph SHRIM P # R 4E4C 2 i 451 181

R BREMXFEEEEEIEHN KAr RUER
Table 1 K Ar apparent ages of mafic dyke swarms in western Shandong
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Y R T ' ' BArx 107! VR BAr/ A FMAER(Ma)
(%) (g) ]0'qmoh’g Yo
LWI M4 2.90  0.0978  7.170  96.66 2.4006  30.2010%0.1780 288.2%15.1  1050.5%15. 1
LW2 M4 2.90  0.0240 7123 98.29 2.4002 7.245720.0491  2138.8%76.2  1045.3%15.5
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Table 2 The SHRIMP U- Pb ages of zircons from sample LW4 of diabase dyke in Laiwu

g P U TR gy wy Fofr % WM R Ma

T e w100t U 1070 07pyt Wp kg W7pt By gy Mopyt 2y kg Wepy 2y 07pp W6py
Lw4l1.1 0.39 303 189 0.65 50. 6 5.17 2.5 0.077 69 1.3 2.072 2.8 1140 27 113925
Lw42 1 2. .37 54 44 0. 85 22.1 2. 15 2.7 0. 1670 1.9 10. 64 3.2 2 446 69 2527 31
LW4 3.1 1. 36 728 523 0.74 131 4. 83 2.5 0.1397 1.3 3.98 2.8 1131 %27 2224122
LW44.1 6.06 63 63 1.03 4.19  0.195 1.6 2.306 3.6 0.0859 3.2 443%14 10532410
LW45.1 0.38 145 215 1.54  59.6 2.09 2.6 0.1624 1.3 10.68 2.9 25770 2481 %22
LW46.1 0.60 115 166 1.49  48.0 2.08 2.5 01651 0.87 10.94 2.7 2540%70 2509 %15
LW47.1 0.28 580 356 0.63 99.7 5.01 2.5 0.07842 0.9 2.157 2.6 1174%28 1157%18
LW4 8.1 4.07 56 55 1.01 217 2.30 257 0.1577 2.8 9.35 3.9 2 300 63 2431 £47
LW49.1 0.42 75 67 0.92 26. 8 2.42 2.6 0. 1660 1.0 9.47 2.8 2 168 £57 2517%17
LwW4.10.1 0.49 432 28 0.07 114 3.26 2.5 0. 1550 0. 69 6. 54 2.6 162739 2402 %12
LW4 111 0.06 1715 361 0.22 500 2.95 2.5 0.11346 0.29 531 2.5 1887%46 1855.6%5.2
LW412.1 210 51 25  0.51 18.0 2.50 2.8 01615 2.3 8.8 3.6 2103160 2472438
LW413.1 1.31 162 178 1.13  68.6 2.06 2.5 0.1680 0.99 1119 2.7 2552%70 2537%16
LW414.1 1.48 168 90  0.55 36.2 4.05 2.5 0.1602 1.3 545 2.8 1309%32 245921
LwW4.15.1 1.32 117 47 0.42 38.6 2.63 2.5 0. 1650 1.2 8.62 2.8 1990 £50 2508 £19
Lw4.l16.1 7.72 156 48 0.32 41.4 3.51 2.6 0. 1573 3.3 6.12 4.1 1510 %37 2432 £54
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