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Zircon U-Pb age and geochemistry of Mesozoic intermediate and acidic volcanic
rocks from the Shandong segment (Jiaodong area)of the Tan-Lu fault
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Abstract: In this paper, LA-ICP-MS zircon U-Pb dating was carried out for four samples of volcanic rocks from
Qingshan Group in Jiaodong area and, as a result, their concordant ages were obtained, which are 119.4+0.9
Ma, 118.2+1.0 Ma, 120.2+0.9 Ma and 120.0 £ 0.8 Ma, respectively. The results show that all the volcanic
rocks in Jiaodong area were formed from about 120 Ma to 118 Ma in the Early Cretaceous period. The ages of
Qingshan Group volcanic rocks from Shandong Province controlled by Tan-Lu fault are similar to those from the
Su-Wan segment of the Tan-Lu fault zone, but younger than those around the Tan-Lu fault zone, which indicates

that the duration of volcanic eruption along Tan-Lu fault is probably longer than the duration in other areas
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under the background of lithospheric thinning in eastern China. Geochemically, all the intermediate and acidic
volcanic rocks have high K,O, ALK, LREE values and low MgO, TiO,, Ni, Cr, HREE values. According to
the geochemical features, the volcanic rocks can be subdivided into trachyte-trachydacite and rhyolite. The tra-
chyte-trachydacite is characterized by LILE enrichment(Rb, Ba, K)and HFSE depletion(Nb, Ta, Ti, P), but the
rhyolite exhibits stronger depletion of Ba, Sr and HFSE (Ti, P). Compared with the rhyolite, the trachyte-tra-
chydacite possesses higher Sr and Ba values as well as La/Nb and Ba/Nb ratios, but lower Rb/Ba ratios and Eu
values. All these data indicate that they might have been derived from different magma sources. It is inferred
that the trachyte-trachydacite rocks were derived from the mixture of the partial melting of the lower crust
(‘Yangtze Craton or North China Craton)and enriched lithospheric mantle. In addition, the rhyolites were relat-

ed to the partial melting of the lower crust in the regional extension environment and high geothermal anomaly

background with crystallization differentiation during the magma evolution.
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Fig. 1 Simplified geological map of Shandong Province and sampling sites of volcanic rocks
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Fig. 2 Microphotographs of selected samples for volcanic rocks from Qingshan Group in Jiaodong area( + )
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groundmass with microcrystalline texture
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Table 1 Major( wy/ % Jand trace element( wy/10~®Dvalues of the volcanic rocks of Qingshan Group in Jiaodong area

F5  SDI3-07 SDI3-09 SDI3-18 SD13-23 SD13-25 SD13-26  SD13-30  SD13-31 SDI13-36  SD13-39  SDI13-42  SD13-43
atk Mg flcs  fils s flliseescss WEcs e fekdds Milis ey fmisescs fims

SiO, 64.42 62.24 63.63 65.98 68.77 74.43 62.61 76.90 65.16 78.34 67.87 68.64
TiO, 0.80 0.74 0.61 0.47 0.50 0.20 0.64 0.12 0.42 0.18 0.66 0.49
ALO; 16.20 15.77 16.69 14.95 16.07 13.61 15.89 12.19 16.75 11.41 15.10 15.66
Fe,O5" 4.67 4.53 4.70 3.49 2.58 1.22 4.45 1.04 2.31 1.20 3.35 2.30
MnO 0.05 0.06 0.06 0.07 0.07 0.05 0.07 0.01 0.04 0.04 0.05 0.06
MgO 0.90 2.47 1.05 2.30 0.64 0.10 1.85 0.07 0.47 0.10 0.70 0.24
Ca0O 1.60 2.73 2.15 2.80 0.33 0.10 3.62 0.25 2.04 0.08 0.74 0.35
Na,O 4.87 3.52 5.18 4.00 4.10 4.48 3.93 4.49 3.26 3.01 3.49 3.97
K,0O 4.86 4.03 3.98 3.85 5.08 5.09 3.68 4.37 6.21 4.34 6.26 7.13
P,0; 0.25 0.23 0.24 0.17 0.12 0.02 0.28 0.01 0.10 0.02 0.22 0.10
ek it 1.36 3.65 1.66 1.89 1.71 0.68 2.95 0.53 3.18 1.28 1.53 1.07
B 99.97 99.97 99.96 99.97 99.97 99.98 99.97 99.98 99.94  100.00  99.97  100.01
Q 13.32 17.45 12.45 18.52 24.44 28.71 16 33.77 18.07 44.39 21.85 17.6
G 4.37 2.85 4.01 2.64 3.24 2.91 2.86 2.31 3.94 1.52 3.79 4.78
v 127 99.3 76.7 62.7 16.9 4.04 76.9 1.9 22.8 3.55 31.3 13
Cr 109 105 9.77 90.6 2.75 0.65 46.3 0.29 5.39 1.49 2.12 0.49
Co 17.4 16.8 13.8 14.5 3.24 0.33 11.5 0.16 2.97 0.11 4.06 0.78
Ni 41 0.1 8.38 43.2 2.96 0.36 18.2 0.09 1.13 0.13 3.46 0.47
Cu 17.1 20.8 16 14.7 3.06 0.80 14.8 3.56 2.14 1.17 3.36 0.94
Zn 84.7 71.9 57.6 44 .4 49.6 34.5 52.7 44.8 41.9 49.3 41 45.3
U 2.43 2.31 1.95 1.62 1.12 1.65 1.82 2.23 2.32 3.54 1.15 1.22
Pb 28.4 24.3 17.4 18 20.4 24 15.1 15.7 38.6 19.8 16.3 19.8
Sr 819 547 588 396 269 43.6 762 5.48 298 7.74 245 110
Rb 183 114 78.2 92.7 128 165 71 202 158 179 138 176
Ba 2112 1694 2299 1633 1569 86.4 1767 19.4 1900 13.4 1854 1366
Th 15.7 16.3 12.7 5.49 10.6 19.8 10.1 16 20.9 18.6 12.6 16.7
Ta 0.87 0.75 0.73 0.78 1.34 2.55 0.96 2.53 1.5 2.77 1.2 1.51
Nb 13.2 13.5 12.3 11.8 21.1 39.9 14.7 41.8 23.4 53.1 21.6 27.3
Zr 460 431 374 200 248 199 330 93.6 487 357 212 528
H( 9.93 9.7 9.3 5.91 7.71 7.97 7.33 3.53 12.7 13.1 7.26 13.1
La 84.6 76.9 105 35.2 91.5 58.4 71.8 34 102 48.9 117 141
Ce 139 157 63 58.6 126 100 103 47.5 151 80.2 175 222
Pr 14.8 15.5 17 6.5 14.5 10.5 11.6 4.89 17.2 9.94 19.5 22.4
Nd 55.5 54.5 55.2 24.6 50.8 34.6 42.4 13.7 54.8 35.7 70.3 76.2
Sm 8.24 8.26 7.6 4.16 7.94 6.29 6.78 2.48 8.27 7.21 11.4 10.8
Eu 2.02 1.65 1.64 1.15 1.61 0.44 1.73 0.12 1.97 0.20 2.1 2.12
Gd 6.18 5.97 6.48 3.32 6.76 5.56 5.43 1.89 7.29 5.79 9.02 9.21
Th 1.00 0.98 0.88 0.60 1.02 1.00 0.81 0.36 1.25 1.23 1.33 1.46
Dy 4.1 3.74 3.48 2.95 4.54 5.29 3.58 2.18 5.38 6.59 5.28 6.19
Ho 0.66 0.78 0.70 0.51 0.89 0.95 0.71 0.46 0.99 1.31 0.95 1.23
Er 2.49 2.3 2.1 1.71 2.72 3.53 2.23 1.51 2.9 4.04 2.67 3.6
Tm 0.37 0.37 0.29 0.28 0.42 0.62 0.34 0.30 0.49 0.73 0.31 0.56
Yb 2.64 2.14 1.94 1.83 3.23 4.38 2.51 1.9 3.38 4.81 2.94 3.99
Lu 0.33 0.30 0.30 0.26 0.43 0.56 0.29 0.26 0.49 0.64 0.34 0.51
Y 22.3 20.5 20.4 16.2 25.4 33.3 21.5 17.3 30 38.5 24.8 33.4
5Eu 0.83 0.69 0.70 0.91 0.65 0.22 0.84 0.16 0.76 0.09 0.61 0.63
(La/Yb)y  22.99 25.78 38.82 13.80 20.32 9.36 20.52 12.84 21.65 7.29 28.55 25.35
SREE 322 330 366 142 312 232 253 112 357 207 418 501
SLREE 304 314 349 130 292 210 237 103 335 182 395 475
SHREE 17.8 16.6 16.2 11.5 20.0 21.9 15.9 8.9 22.2 25.1 22.8 26.7

Rb/Ba 0.09 0.07 0.03 0.06 0.08 1.91 0.04 10.41 0.08 13.36 0.07 0.13
Nb/U 5.43 5.84 6.31 7.28 18.84 24.18 8.08 18.74 10.09 15.00 18.78 22.38
Nb/Ta 15.22 18.05 16.94 15.19 15.75 15.65 15.25 16.52 15.60 19.17 18.00 18.08
La/Nb 6.41 5.70 8.54 2.98 4.34 1.46 4.88 0.81 4.36 0.92 5.42 5.16
Ba/Nb 160.00  125.48  186.91 138.39 74.36 2.17 120.20 0.46 81.20 0.25 85.83 50.04
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Fig. 3 TAS(a) and K,O versus SiO,(b) diagrams of Qingshan Group volcanic rocks from Jiaodong area

a "PREZEHE Trvine 55 (1971, MELE L7 AN 8ME, T A8tk B b HSEZedls Peceerillo 55(1976), HE 24 Middlemost(1985)
Fig. a after Irvine (1971), dashed line represents boundary between alkaline and sub-alkaline series: Fig. b soild line after Peccerillo (1976),

dashed line after Middlemost (1985)
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Fig. 4 Chondrite-normalized REE patterns and primitive mantle-normalized spidergrams of the Qingshan Group volcanic rocks

from Jiaodong area (normalization values after Sun and McDonough, 1989)
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Fig. 5 CL images of dated zircon crystals from the Qingshan Group volcanic rocks in Jiaodong area
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09 27 H20Ph/38U KIHAFEE N 113 + 4 Ma, BT
BN R R, & SD-09-17 5 HE SA
Mo HAR 27 N RUERA 1200 Ph/238 U —297Ph/25U
afrﬂéﬂai,/yﬁﬁ 119.3£0.3 Ma(MSWD=0.23), 1X
AT Ph/Z8U AR 119.4+ 0.9 Ma
(MSWD=0.31)—58(K 6). FIiZER T IR
W 25 T8 R A o
Fffl SD13-26 K F BI85 1 5% 11 (N36°20.197',
E120°28.5167), A AR ECs, J& T e frdl. Mo
B LRI N 32, KARZ 4 100~200 pm, K56 EE
A 1:1~2:1 Z [0, CL & SR 85 A 1) ) A 3 e

RE DA MG A 451 . AR IR %
FE A 25 N85 A BORLREAT T IR, 3L o Hr A
SD-26-03 H2Ph/>8U KN 112+ 4 Ma, KT
G AT AR AR . 171 3 BT B3 SD-26-11 2% Ph/
28U K MAFER 49070 + 56 Ma, 2 AH . SD-
26-19 [PPh/?8U K HF W K 542 + 6 Ma, A 4k
7¥Ui%%9%9%¢4? J4k, SD-26-15 Fl SD-26-23 F13L
B AU AL R 20 A RUAE2PL/2B U -
2TpL/2P U %HI ZF 119.6 £ 0.4 Ma(MSWD =
8.7), H200ph/Z8U A4 R 4 120.0 0.8 Ma
(MSWD=0.65), W# A — (& 6). KM

VA ue n] LR R SUA BB AR
FE i SD13-30K H BI85 FE 2K T (N36°23.844
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E120°31.8297), At Mkl <, Je T /\mth 4. 3
T A LU AR 3, KARZ 8 100 ~200 pms K58
PEAE 1:1~2:1 Z (8], 38 0 85 A 5 B JE 43 s 45 4, 5%
FAIH G BRI A S5 . AR R R RIS T 30
ANEE AT RIORE PR AR R s, b 2 SD-30-02. SD-30-
22.SD-30-25 R [HI 3% 220 T H & 20 B AR RS
A SD-30-04+ SD-30-09+ SD-30-11+ SD-30-20 W F1 3
flb AR, AR 23 AN SUE2PL/28U -27Ph/25U
WAL, AR S 118.0 £ 0.5 Ma (MSWD =
0.095), X5 A2 Ph/>8U AT 44 # 118.2
£1.0 Ma(MSWD=0.37)—2(K 6). T LLiZFRE
B 25 B A

FEf SD13-36 K B R M5 AiF 1 (N36°04.756”,
E119°55.1697), & M A M A, J& T e Ardl. Hrp
B LRAIR D 3, K224 100~250 pm, KoL
fE 101 —=2:1 Z AL Ay R &, D E o i a WA %14
GER o AU FUILRAT T 30 AN H A BRI A )
e, Forh 23 1 AU SD-36-19 (19200 Ph/238 U 2 Jf 4 i
128 + 2 Ma, B S [ i 1 & o B ) A R
1M 25, SD-36-04+ SD-36-17+ SD-36-24 SD-36-25 W A1
How mUANIER . X H AR 25 A SRS PL/28U 7P/
IU IEMEL EAFEE S 120.0 £ 0.4 Ma(MSWD =
2.3), X 5B PH/Z8U BT RS 120.2 +
0.9 Ma(MSWD=0.5)—3(E& 6), K1 %46 1] BA
PR B A8

4 e

4.1 WHEHPERBFUBHALENNZSH

L AR M DX LR KLl 7R 0 U TR A
S AR MBI H AT o3 A o BT ARTIZE KA IR AEAR 2
O —EMFSE. I v B 55 (1999) 3R AT IR I 54 iy
W LR KL A 0 K-Ar 75 R8N 124.6~100.7
Ma. JH 5% B8 (2008) 3875 7 LA Kl 1) K-Ar 4F
W REAE 118~93 Ma Z (0. 1T K-Ar EFIEFFA
TREAfR  AFAE K 52 W0 2 ) AN TR A P o 7 2 A R 1
25, PIHGX 28 K- Ar 3RS 075 LB L 38 23 4
W] RE AN ERR o

TiAh, TR AR 55 (1996 3R A5 1 3K 2 1 AR 22 KL
FRKIA A Rb-Sr MR 111.4+2.1
Mas 5% BIBINE 2 75 &R KOl A 10 4 %5 Rb-Sr S5 2k
FEWS N 119.6 £3.7 Ma. BB 2E25(20012) 3K 151K
T AR LEA O A Ar R 108.2 0.6 Ma

F1109.9+0.6 Ma. HAE A %5 (20010 W 13 6 74 &
BRI TE TR A 124.3~114.7 Mao # L5
(20065 ¢ A 75 L AE Ll 5 35 T R AT 45 47 U-Pb €
T, ERE N 106 ~98 Mao Ling %5(2009) 145 21 4474 5
A KL B AT U-Pb F 080 128 Ma » [E K45
QQO12)IMAFE AR T LB KL O A Ar R0 0
122~ 113 Ma, Wiz PR 2 500 A Ar AR08 4
99.7 Ma. IBFIA2%5(2012)H LA-ICP-MS il #3 Wr 24
oy ATV I KL 25 AR RS 20 3 A 124 + 1.3 Ma #
106.4 +4 Mao 25K E% (20120 3K 45 W7 24317 Py 8
KA LA-ICP-MS %541 U-Pb fF# 8 96.5 + 1.4
Mao TEATEAGE T, &5 IR W24 A & & K5
L L T BN TR) 4300 8 128~ 115 Mas 124 ~
96.5 Ma F1 122~ 108 Ma, X 5641 i £ dit 2 [a] B B A7
TERCRIIZE S o AR SRR S AN R (24 H AT LR
JURCAER: @ AR T LLE K Ll 78 B ) 3= 24 v
1E 124~ 100 Ma 2 ], Jo H (o b 1 @ 1L 4R
HAE AR T LB K L TR R AR R T ) AR R A
CHRARTZESE, 19965200143 82 3CEE,20060; @ KA 1L
FER g 72X (Fan er al .»2001; Ling et al . »
20095 FE KA, 2012), FERAEFEQ012) W0 A EE A
TE R T (122 ~ 113 Ma) 5 T BR YR T eI 1] (110
~98 Ma); @ WrZaiy i 17 Sk 2 88 it Kk 1L 5 LA T
KL (AT I T e BRI AG: A2 25, 2012) o

AVKIs FHE Bk LA-ICP-MS T 854 U-Pb
SEAE, SRAF ISR At AR AT WL R K L 1 4
AEW 5> N 119.4 £ 0.9 Mas 120.0 + 0.8 Ma-
118.2+1.0 Ma BL % 120.2 £0.9 Ma. FwdfEd—
L, 7E 120~ 118 Ma Z 1], IX 5 HE M A AF EE AL (122
~113 Ma), BRI IEA BRI K B PR LU R PR 25 1R Ak
IPAREE L T HL AR SCHE (1) AR Hh X AF % 120~ 118
Ma M E KA 55 (2012 R IE 88 122~ 113 Ma b
0 73 B D R T AT N IR KO A AR R R BN, X
YA L AR T LLE L F G 380 A 380 9 A8 2 1 A A
o ARG 4 N —B0h v K hsm e 4 U-
Pb F#8, Al LA SEAE 120~ 118 Ma I [A] P I 4R Hi X
RAEAT RS R 12 R R A
4.2 S5WFEHHTLBEEALEREAMALER

B 8] B9 3 B

R0 75 2R T T — 28t B SO ) AR b AR B
P PR Al i1 L i B2 R (Yin and Nies 19935 77
RKFEAE,1996; /R, 20005 BRE S, 20000, H
Ji A8 5 S AT T OOR AR R R I 22 AT B8 (RO
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55,2001,2004), B 5 55 1 2R 85— AR S X I 1)
RS IR — RAM A K iED) .

RS W A A2 Ky, JERE D
BRI 355 (2008 ) 3K 43 &L 7 W 24 415 1
BSOS VL4 KL 1) LA-ICP-MS 541 U-Pb 4F
WA 125~93 Ma. 118 2255 (2007 ) I 45 %8 ) iy 4
W O AT A0 K X K s 1 K-Ar R
34 119.2+2.3 Ma M1 114.8 £ 1 Ma. HIEA LA
B R0 R LU AR B AR AR L K L A T A
(124 ~100 Ma) 55 755t B i 22817 A K Ll 2 (R AR 3%
ALC125~93 Ma)o XU B 2R 75 Ll B KL 0 e
ZAHT A 1) K L I R A 7 W 2R DX A 3 Bl ik
T TP OB R (1 — BB (R B ) o 1 95 it B AT 7 W
24017 AT AL VEBHHB X KL A R AERE R 133~ 127 Ma
Z 0] CEBERFAE, 20035 35 55, 2012, ¥ PR I 5%
(2002)7E AL K0 2 Bl 43 K 1L 25 85 A7 U-Pb fE R N
129.2+£2.6 Ma. ‘T IE@HL N KA BIHEE A 130
~127 Ma (5K JHE4E, 20035 F U8 55, 2009; B M &4
201000 JHAAZE M Y K LA AR RS O 133 ~ 127 Ma
CUIHESE, 20025 J8 5 K 55, 2008 ). B A BEEE (20100
ENEEIN K 7 M DX R AR AR K Ll S R 42 1 1 TR
IRHFL(<6 Ma), FEAHLE 130 Ma Aidv. HIBEATLL
F B W R L AR B AR R L KO A AR
W (124~ 100 Ma) 5 g B W 207 P9 O 28 1 4 8
AABLC125~93 Ma), 1T B 2 /N T 75 e Bt B 3 225 it 1)
KU AERE (133~ 124 Ma) o H [ 43075 BT A AR
KA KI5 A0 Pl 9 8 354 ( Zhang and Huos
1991; Menzies, 1993; =48 IG5, 1999; Gao et al .»
2002, 2004; JEHTHE, 20060 KB Wi EAE A E AR
Y A= RE N =87 L TE 5 R o DAY A B L S
Fit, ST A o R0 AR S b [ AR A e
P IR TR R TE , R T R A A A
JF W 2Ry L R T N ) AT R G, T DA S AT ) T 3
S I PR Ll AR T LB KLU B W 2R 9 1) KLl L
W7 25 AT T L TR A R
4.3 EHAKEER

EEREICE- SO, AR K ECE 7D, Bk EFH
ALO;FeO* (28 CaO~ MgO-~ TiO,~ P,O5 #i§ F
SIO, SR 1 SR DG, SALLZ P s B 2 R TR A
B W] — 5 K g 04 45 i o A T8 ). AR T
Na,O-K,O 5 SiO, Z 5 A W] 1R AH M, Ty H 5
AL S —FH T 95224 ALOsTIiO, 5 S0, WA

BRI CHE, K,0 5 SO, WA B 51 1 AH Ok,
DA XSGR i ] Be SR YR T A A 2R X . 59 48,
FH 2225 — R T 5 222 RV S0 A7 2 35 1 REE Bk
RO A AR AR A TBC 23 P RN f: TG 35 J 4 0 A oA £ ke 1Y
FICKE 4 D) 2 S, Rk — 25 00 P9 20 i R I8 T
AN A FVR X o ARSI AR T LB P R 1 K Ll
KILHAK MgO- TiO,~ Cr- Ni F1 Co & &, W 2 1) £t
Eu F1 Sr 5 , KW H A RO LA SR 3.

Gl RS el SN S Y S L)
i 3 0 o0 2, i HOH AT B E 1) La/Nb(2.98 ~
8.54) Fl Ba/Nb(50 ~ 187) LU AE, 7E La/Nb - Ba/Nb
Bt (B 8D, S AR TP e B LA X, B i Sl o
PEDT I8 25 Mg 5 X . 3 4h, BRI Nb/U HEAE R
5.43~22.38, MM K Ffidth 58 R FHAC 3 02 12 LG A AH X 1)
—, 432 10 Al 47(Hofmann, 1988), IRt 8 4k
Tk b s AW S U TR N o S5 A BT A -
FHI 98 2255 1) REE HORL A A HE 46 L 2 B R0l it
G Z R Hb 8 A A ik 9 I b s — 50 T B Rb/
Ba O BAR, R A KIREAER AR E. Jtkn]
AT 0 4 0T , RHL T —HH T 0% 22 8 T g N Hh e ) o
LI HE ) IR AT . H AT 2% 3 A A 7 L
BELL A 2w A b 350 o 0 fl 1 7= 4 G 24 5%
19965 XI55, 2003); A KN R 2 F 47 1 5 i
SR A P Hh 0 5 4y 4 il ¥ VR & (Zhang et al .
2002; FEIREE,2007); Ling % (2009) A 4 FE % k.
L2 kB R 0 43 Rk 1) 7, TR R K L A
TR M A A AURAR A I A R . 0 R AR
Hi DX AT 1R R 25 0k 7R, W 1 S 19 B MK P
ZIRATEY Sr/%0Sr (1) - eNd ) B FE 3T 75 Fd b i
CEREE, 2005); 1M 112 ¥ 75 Ll Kl 2587 Se/80 S
COMEHEETTE 0.706~0.709 Z [1], eNdCe L 1 7
— 12~ =20 21, 7E8Sr/%0Sr( £ )— eNd( ) 5g i
AR (B RS 2R 56, 19965 HIR%E, 2007; Ling et
al .» 2009; [EAREZE, 2012). KREZHANNM IR
AT LR K L 1 T8 A 4R M 42 o (1) D ik
CHE RS 2B 55, 19965 X1 8 4§, 2003; Ling er al.»
2009; FERAZE, 2012). BARAVCREM 4R IR
PR LA FE Sl 2> Se-Nd A A7 28 208, (A2 BT IX
CLAT IR R A7 2% 67 HoAT s A s ) 0 1) 1 DT iR
I, WA A R T R T 9 22 1T RE N e (I e 4
TR TRk AR L R ML TE) BB 40 1 AR & A M
1% 3 3 s TR 5 (1) 7 40 o

WMECEFE i A AR MO TiO, «CrNi~ Cor
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i, AR La/Nb(1.46 1 0.92)F1 Ba/Nb(2.17 471
0.25) LUAE, M HA 241 75 B4 Bas SrvEu R 4E, W7 i
TRV FE LU e o . AL Ba S R
A SR AT o B 2 B el R AT KB R A 4 b B
FERR o F oL R b T RERHC A AR . I8l il
W R b AR Y BT B ST T 35 40 s ik, A
WIS ) E R TG B R AR AT (L A AR i)
o3 FHAL T HARSUS 55 A B4 X 45 7 H 3
AL EAHRRIT, DR A im0 Fs il A B 1 25 oKk
BEAH R A IR o B AR (1997 A5 Ll A BY
A R T X A W AR AR 3 80T #h5e iK
R T R 5 K S R AE BT R A — e
AL ARG . PRI EUH v RE & T X
SR 5 A B R A TS SR, R M e R AR R
AR s M R B, A KA BT R R R R A
o B a i CRERHAT 4y B 45 DI 2 .

5 4

(D) ASAFBI AR T ILEE 4 AR KA 1
LA-ICPMS #547 U-Pb #8735 119.4 £ 0.9 Ma,
120.0+0.8 Ma,118.2 1.0 Ma f1120.2 0.9 Ma,
R AR HIX AE 120~ 118 Ma BRI (8] 4 & 44
KRB (1) T B P 2R e ik

(2) SR IrRAT L AR B AT L LA AR
W 55 ok B TR Y K Ll B A R AR AL, T B T
SR BB T 2 M ) KL RS S0 R
IR A P R L R e 2 LTI RIS , A R
SRR Wy KRR B[R] AT BETE A, BT DA SZ AL
P BT 2R s T P L AR T LR L R W 2R Y 1 K
L2 L A1 T BT 2415 2 b P 1) L W T

(3 BRARF LB PR LS MAE 5. "
B TR BE TREK, AR N Cr, M E 10 T 5 10 22 ]
DARE— 20 43 S KL T 25— 1D 0% 22 5 IR 80 P 2K
JBE AR R PR L 2 S e AR AR L g AR L, M
T T 0% 22 25 W S K TR A1 76 % RbBa K, 1M
G F3) # J6 % Nb Tas Ti Al Ps 3L 207 50 51 5 5%
Ba-Sr S5 K& FoRACEM Ti.D S mmon .
AT —REL 1T % 22 5 AR 80 B W 1 Se i Ba
LK La/Nb Ba/Nb HAE, THA KK Rb/Ba HAA
Al Eu 5755, S EATRIE T A 25 R X

(4 FH 1A T 95 22 55 T Rg e Hb 52 (b3
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