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Abstract  The Baishishan pluton, located in Zhangguangeai Range, NE China, has a whole-rock-mineral Rh-Sr isachron of
196+ 4 Ma, which suggests that this pluton emplaced at early stage of Mesozoic Yanshanian period, but not the Indosinian as
previously thought. The rocks and their dioritic enclaves are characterized by low Is, (%0, 705) and positive &y () +1. 7~
2.2, suggesting that the generation of this plutor was closely related to the mantle. The detail studies of geclogy, petrology
and geochemistry conclude that the pluton was the mixing product of crustal- and mantle-derived magmas. The dioritic
enclaves were the quenched fragment of mantle-derived magma when it entered the host granitic magma, whose source was
mainly a newly formed juvenile crust, Dynamic analyses indicate that, after the collision of North China and Siberian Cratons.
the subduction of eastern ocean plate and the following lithospheric delamination resulted in the upwelling of asthenospherie
mantle and the underplating of mantle-derived magma, which led to the partial melting of pre-existed and juvenile crusts and
following the mixing of these different magmas. The underplated juvenile crust was formed in the post-orogenic evolution of
Xing’an Mongolian Orogenic Belt. Therefore, the Plaeozoic-Mesozoic was a main stage of crust growth in this region, and at
the same time. this crustal growth was conducted in vertical tectonic regime.

Key words  Crusr-mantle interaction, Crustal growth, Early Yanshanian, Baishishan pluton, Zhangguangcai Range.
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Fig. 1 Simplified geological map of Baishishan pluton
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Fig.2 Rb-Sr isochrons of whole-rock {2) and minerals (b} of Baishishan pluion
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Table 1 Sr and Nd isotopic compositions of Baishishan pluron

- 3=%51 H-1 9724-1 8724-2 §725-1 9725-1 9725-1 a723-2 9725-3 9725-5
HOER EHEEs ZRREE EHRKE ERRKE #kA L ¥3 i3 ERNKE NikEalk RNEsak
Rb(pg/g} 60,03 62.92 61.08 60. 36 30. 51 448.1 66. 75 64, 92 103.7
Sripg/g) 5484 508.8 526.4 5269 767. 4 22,92 546. 5 616.8 565. 4
¥Rb /Sy 0. 3164 0. 3580 0. 3360 (. 3305 0.1151 56.59 0. 3537 0. 3048 0.5309
G /B8Sy 0. 705574 0. 705689 0. 705552 0. 705632 0. 705108 0.864432 0. 705916 0. 705546 0, 706115
20a 18 12 17 1 12 33 18 13 13

Isc 0. 7047 0. 7047 0. 7046 0, 7047 0. 7048 0. 7051 0. 7049 (. 7047 0. 7046
Smlug/g) 3. 4% 3. 306 3.115 5,584 4.123
Nd(pg/g)  19.480 15, 280 17.071 32,059 22,770
WiSm,WNd 0. 1085 0.1037 0. 1104 0. 1054 0. 1095
WiNd/MNd  0.512609  0.512603 0.512611 0.512626  0.51264
280 7 5 6 8 14
Tom(Ma) 784 758 795 737 746

eva (1) 1.64 1. 65 1, 64 2.05 2.22

F: NI VERESSRAMHRFAGCATEEEZN. SRR ESELRRTEAMD.

£ DOLEHIRETESNYRE CIPW RET Bit WSRO

Table 2 The major element compositions and CIPW modal minerals of Baishishan pluton

B 9724-2 9724-1 8725 1 B-1 §725-2 §724-4 9725-3 97254 9725-5
E ERRKE ERREH ERWNEKE ERNAKE BaRks RRESE NRECE HEREE HRESHE
S50, 68. 82 68. 44 67. 74 67. 39 67. 40 5512 57. 85 556. 56 55.50
Ti0, 0.43 0.49 0.52 0.55 0,54 1.41 1.05 1.12 1.21
ALO, 15. 69 15,59 15. 89 16. 00 15. 93 17.18 18. 85 17.87 19.08
Fe 0, 0.68 0. 80 0.83 0. 54 0. 81 2.33 1. 65 1. 91 1.52
Fed 2,02 2.18 2.30 2.15 2. 38 5.18 3. 85 543 4.92
Fe* Z. 63 2.90 3,058 3.00 311 7.28 5,33 7.15 6.29
MnO 0.10 0. 10 ¢ 11 0.09 0.10 Q.25 0,16 0. 256 0.17
MgO 0. 95 1.07 1.13 1.14 1. 16 3. 64 2.12 3.59 2.83
Cal) 3.02 3.11 3.35 3.42 3.36 6. 07 3. 43 4.98 4,95
Na0 4. 31 4. 38 1. 46 C 477 4. 50 4, B0 3. 41 4. 90 5.24
K.0 2.82 2. 68 2.60 2. 44 2.72 2.20 2.04 2.56 2.62
PO 0.13 0.16 017 ¢.18 0.18 0. 44 0. 36 0. 34 0.38
H,0~ 0. 55 0. 65 0.55 0. 60 0. 56 1.21 0.78 1. 27 1.09
H:0- Q.21 0.15 0.23 0.23 0.19 0. 29 0. 21 0, 24 0.23
LO1 Q.21 0.17 0.23 0. 40 0.23 0. 60 0. 35 0. 62 0.44
Total 99.93 99. 50 99. 98 99. 98 99. 53 99, 86 99.90 99. 81 99, 88
o 2.02 1. 86 2.01 2.13 2.14 1.04 3.74 4. 43 4.94
ACNK 1.00 0. 99 0.98 0. 96 0,97 0.81 0. 90 0. 90 0. 93
Q 24,08 23.89 22. 34 21.06 21. 30 0. 78 3.64 0. 00 0.00
Or 17.43 16. 01 15.52 14. 57 16. 24 13.19 12. 22 15. 37 15.75
Ab 36.77 37.39 38.04 40. 69 38. 3% 41. 14 46,29 42.04 45.00
An 14. 36 4. 65 15. 76 15. 14 15. 34 19, 06 21.35 19,45 21.09
D 0.00 0. 00 0.01 6. 76 0. 36 7.23 3.12 2.96 1.32
Hy 5.04 5. 44 5.75 4. 95 5.77 11. 50 8.13 13. 62 7. 86
0] 0. 00 0. 00 0. 01 0, 00 0. 00 0.00 0. 00 0.84 3.56
C 0.21 0.16 0.00 0.00 0. 00 0.00 0. 00 0.00 0. 00
Mt 1. 00 1.17 1.21 1. 38 1.19 3.43 2.42 2.8 2.24
I 0.82 0.94 1. 00 1.05 1. 04 2,72 2.02 2. 16 2.34
Ap 0.29 0.3 0. 37 0.40 0. 10 0. 97 0. 80 0.75 0. 84

B WIRGMICE IR TR R0 R XRF 7 &N FeO #l Fe,O, EHBBA I,
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Table 3 The trace and REE data of Baishishan pluton

Has 9724-2 9724-1 9725-1 £1-1 9725-2 9724-4 9725-3 9725-4 9725-5
oy ErRkE ERNKkE ERAKE EHIKE ERAKE WRkE0KF RiEER WEHLE Qraak
Ba 847,68 989. 90 573,99 455. 16 557, 40 325. 20 393. 26 360.55 350.17
Rb 13.35 98. 98 59. 24 48.24 62.33 90. 31 64,81 116. 08 89, 48
Sr 403, 95 630. 87 542.72 405, 28 540. 87 454,38 605. 29 477. 82 548, 00
Ir 111.37 120. 16 121.78 174.12 122.92 187. 95 191. 60 134,23 247.31
Nb 5.43 7.00 4.64 7. 92 5.13 24.89 15, 45 9.41 13. 96
Th 4.14 6.83 5.02 7.47 6.15 6.92 8. 69 3. 66 9,25
Ga 18.44 22.74 18.78 20.12 18.49 28.57 27.70 28.89 26.79
A% 41.49 45.35 56. 02 49.35 47. 89 138. 92 96. 52 147, 53 96. 41
Cr 29,34 36. 66 2,01 26. 49 2,09 AIHH 21.31 F 23.14
Hi 314 3. 14 4,28 4.86 4.13 6.16 6, 42 3.41 6. 60
Cs 2,68 3.08 1.36 3.03 1.36 10.77 2,05 7.02 4,57
Ta 0,50 0.78 0.73 0. 76 0.72 1.72 .07 0. 35 0.81
Be 1.57 1.72 1.97 1. 69 1. 68 2. 88 2.55 2,41 2.45
U 1.87 1.10 1.99 1.76 1.29 3.77 2,98 1.35 2.54
Ti 2422.13 1754. 38 4552. 69 3265. 29 4715. 25 B578. 42 8275. 96 6750, 51 6882, 64
La 12.59 25.13 14, 87 23.07 21,93 32.01 34, 88 18.70 23.73
Ce 27.49 51,17 33.44 37.17 44.39 96. 1§ 77,97 41.09 55. 25
Pt 3.22 5. 97 4.25 5.39 5.18 12,72 8. 90 4.79 6.04
Nd 13.81 22.58 18,57 22.54 20, 91 49.56 33.36 18,26 25.75
Sm 2,55 4,10 3.75 3.76 3.92 9,56 5, 26 3.55 4. 47
Eu 0.88 .10 0.99 L1l 0. 97 2,44 1.52 0. 98 1.28
Gd 1.92 3.25 2.79 2.63 2.89 7,50 4. 69 2.90 3.51
Tb 0.26 0. 47 0.40 0.36 0. 40 0.98 0. 56 0.36 0.48
Dy 1. 30 2.45 2.16 1.78 2,20 5,24 3.00 1.94 2.31
Ho 0. 24 0.47 0. 38 0.32 0.39 0.95 0. 49 0.35 0.42
Er 0. 67 1. 34 0. 87 0. 90 0.88 2,50 1.23 0.91 1.17
Tm 0. 10 0.21 0,15 0.13 0.15 0.37 0.21 0.14 0.17
Yb 0. 65 1. 36 0. 84 0. 81 0.85 2.43 1.25 0.83 1.09
Lu 0.10 0.21 0.13 0.13 0.13 0.40 0. 20 0.15 0.18
Y 5.99 13.78 11.23 9.31 11. 86 27.38 15. 09 9. 86 12.51
SREE 72,78 133,59 54.82 109. 41 117. 05 250. 26 188. 61 104. 79 136. 36
Eu ¥ .17 0,89 0.89 Loz 0. 84 0.85 0.92 0. 9¢ 0.95

B B PEBERT MR RN ICP-MS kM.
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F 5 SREE=72.3~133. 6. Eu’ =0.84~1.17. 8§
HER SREE=104, 8~250. 3.Eu* =0. 85~0. 95(% 2). #
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0. 707, Br X A EWA A A KRR | RN EOHEL.

BEEE, OE LA EERRME- AN N K Sk,
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M 85 (Vernon,1984,1990.1981; Hibbard,1991; Sparks
eral. 1986), HFHEFAFVTESAERTEHABRSAL
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Fig. 3  Primitive manile-normalized trace element

patterns of rocks from Baishishan pluton
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Fig. 5 The chemical compositional variations of Baishishan pluton
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EASRMRE . O8G0 FMEAERFLE, ZW SN
BREEAAREENFMER KEEHLAEEETHE,
MmN ERRE R YRR TERRR, & Si0,-TiO,.
FeO' .CaO.P,0; P L EEMEREH R A E. @
f£ Nb/Ta-Ba/Ga 1 Sr-Rb/Sr E# L. EN X BA LR M H
A e X e S AN Ll o Eos A h it R £
B EMMREENAR ARG SR LSBT T B
miEA. B EEQELER T AFC HE, AR Rk
HELSBRE BB RICFF TR, RESIRFR
BREMETHREREGESF XA AT HMNE L EHH
(Holden et al. ,1987; Eberz et al. ,1990), {HH 7 LA {&KH
R RSHEHRE R TE NIRRT B E G KA
£ 57, MiR2EEFHEM S N REUFARGE D EHBEE
BEdBFREESHEE HEAFRBEANMNT #E
B S NAFIUERARKNT HAY -5~k H
HTFRBYE . EAMA RN EHRENREER A
O SHCHASHTFRNIEE (Pn e al.,1990;
Fourcade and Javoy,1991; Elburg,1996), HEik A A 41
ARHBRAEEENH K 1 (0. 705 B en ()
(L 7~-+2. 21, BT R SR 0 SO T R LY
HSRAEERN AR AR S £ hRNE SRR
HEXHRRRES HATHERWXRENTEE 80%~ 0%
TawemNEss. L X FEEREERER YR E
EWRAAEER BN A ANFEAR  ERAEE S
ERAHEB TR ENER SR TR EREE
BE FHEHEEH LA S N RRAFAMaFUEE,

5 WRINFIRSRBHEGIEN

EFRABR, HEREESEHREERESE-BLH
EREHGR B R AREFRENLSNHERNF,
1996; FH,1998; BB, 1999), HEA 10K
BRE e 190 Ma 27,18 SHEM &M R E
*. R PERSRLMSEEHN Ry, BEXTHE
Z SR S TR0t o K 2R R A AT RR G B e
ENRHGEERAE SR ULERE.1990; R EEZ.159;
BET,1008; ERBAFAKE. 1999 AL T L kTt
HAELAKEEEER BT EPERLERKILEZ
TP 190Ma ZHEPE 4. B E AR Rb-St 5 8
FUNETR . BT K/Ar EBNES SRR ERER
BHEEEY. BREFREARINAENAGE DI
(Hammarsirom and Zen. 1986; Hollister et al., 1987;
Schmidt, 199 HHEEHENBRURE AREW . ERNKE
7S 0.35~0. 40 GPa, A AN 11~13km &
HOIERENEET. STy s NERE . X AREH
WAk SnEREMNEFAMREE, MENHHFRER,
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BEmEE AR EEE LS R A RN ISR
#1 (Platt,1993; Kay and Kay.1993). [ s KR I & A% W
RUTE R A AT AL 1 5 LR 4 % (Pitcher,1993),

Bt A SR ES R S MU F W TR
Bn ARG AR s A BINE. 3 RE A B Rk f
PLAMSHAREN RS P AREEER TR
THEER FSALHREMAHERTONES R
MRS HERERERREE XA EAR S SRR R
HEFEM TR BREANENRARELRGRER
R H fi AT s AL EE.

6 EANAKRES B4 b5

ETRAOERHAXEAIRERNERL. &
1000Ma BAJE (¥ 1A T2 b 77 i 0 B BT LR R i 3F ELBE
ENERTERESTERRAT EHERFEARERY
(Taylor and McLennan,1995; R4§75,198%), I G WA
teHMRABRYE AR 2ARKER. FRE R Rk
BREMAEBERATE., B9 RAEREE R Pt
fREEXE®S. 5 -H4PRUWKke SE0R. HERS
¥EXMERERIA P A EEFANRERR, &85
HEEHXEENFTREHMRERN Y BEEDMHE
(Wu et al. , 1998; SEHE,1998) B E M r R RM
SREELFELCRESAERRERTERY SR
ERERAD, B AR RER SRRV RN D SRR
. B EL IR E KES Nd #EER (740~ 800Ma) 4 &
TEHOERRARENERRTMREBLRMES T
£, FPRARRER IAMEEETEAAAMFRER
FifEsk e AH % RE RS T TG SR BILEAN
SR MGHAINBEXFERTENERCHET LN
I FHERERTEAn N SREEFMRLARMEE,

7 &g

FLEF RN RERETR, REHE TR A
HHBRLERERT S0 Ma ZER RIOLEM. BFEE.
HAFHARLFHIERAFAEAREERGTRIESE
B o b R AR R AR EA T RK
PRXERTR. BESHTREFAMMIR.ZRAAT
AMCETER AT BT B0 S AR TURY , S8 e £
R RO E R EIRRITAER . bk E R RWEA R MR
BAGE A MR R RTH B . IR
REERSEAMEBHER SR REREER. FEH N
HAERORYER-PERLEFKBTENERNEER
B
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