1000-0569,/2013/029( 10) -3533-39 Acta Petrologica Sinica %% 54k

I /8 1L K KRR = B 12 R 2 3R IR 1= 46 A B9 M 55 0 B
REXZEBRERNEWFERNFZMRERIERE

feRE w4 k' x| FEer
CHENG LiLul , ZENG Ling' , ZHANG Fan', LIU Ming'** and LUO ZhaoHua' **

L B RS0 U E R SR s P E M O R R SR IR BE, b st 100083

2. EwmEHR TN, W% 710100

1. State Key Laboratory of Geological Processes and Mineral Resources; School of Earth Sciences and Resources, China University of Geosciences, Beijing
100083, China

2. No.5 Gold Geological Team of CAPF, Xi’ an 710100, China

2013-05-10 Hc A5, 2013-08-16 # = .

Cheng LL, Zeng L, Zhang F, Liu M and Luo ZH. 2013. Mantle-derived magmas underplating and its effect on the crust in
the Emeishan large igneous province: Evidence from geochronological study and numerical simulation of Dalaobao granites.
Acta Petrologica Sinica, 29(10) :3533 —3539

Abstract The Hongge Dalaobao granitic stock in the Emeishan large igneous province, SW China, shows spatical association with
the giant Fe-Ti-V deposit-bearing mafic-lutramafic intrusion. This granitic intrusion is composed of medium- to fine-grained biotite
monzonitic granite. In situ ziron LA-ICP-MS U-Pb age indicates that the age of monzogranite is 255. 1 + 3. 6Ma, which is consistent
with the ages (255.2 +3.6Ma) by zircon U-Pb of peraluminous granites from Ailanghe. The ages show Dalaobao granites are related to
the upwelling of the Emeishan plume. The age is 4Myr younger than the main stage ( ~260Ma) of the Emeishan volcanism. Based on
the deep crustal hot zones, the results of numerical simulation show that the partial melting of deep crust and the Dalaobao granites
magmatism are triggered by conductive heating of the mantle-driven magma.

Key words Emeishan Large igneous province; Pan-Xi area; Hongge granites; Age of magmatic intrusion
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Fig. 1 Geological map of the Pan-Xi area (a), distribution of the mafic/ultramafic intrusions, graniter, syenites and alkaline
complexes (b, modified after Liu et al. , 1985; Zhong et al. , 2009) and simplified geological map of the Hongge granites (¢,
modified after Li, 2007 )
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Fig.2 Field photos of Dalaobao granites
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Ph A I 5 Fh RS N A < B A PR AT AL A A 5 e R
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TA U RRER I NIST SRM610 fE Ky Mz, Si 45y A AR 7T
FRIEATRE . FERA YR L 3 %048 A0 B Glitter (4. 0 i) B P,
(IR SR FH 0 A 1 ot 0 3 0 4 0 47 3% 3 45 4 IE ( Ludwig,
2003 ) AW TR S i AT 22 il i i Tsoplot (3. 23 i) 247
B BB AT AR AN A R S TR L
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IR RBRAER AT A Z AR AR, 6
B, B —ELE 100 ~200wm, AR, KT 2 1 1, A
) CL B SOLIR () 3) 77K 77 AT T 0 A2 85
SRl I Th/U LR KT O. 1, 575 T S 238 B 71 A
(Rowley et al. , 1997; Croft et al. , 2003) , /D&% 41 NER 2
AT 5 S BT 25 b 201 B 75 AT MR 7
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Table 1~ Zircon U-Pb isotopic data of the granite of Dalaobao
SR x10-°) 206p},/ 38 0 p,,/ 5y 208 pp,/206 ] Wopp,, B8y 07 pp, 2By 28l 2067
Sl 5 2
WEE e e ™ ks e kw0 ww e G, M, T,

HG39-01 0.92 102.20 32.91 0.3220 0.0413 0.0007 0.3102 0.0053 0.0087 0.0002 261 4 274 4 176 5
HG39-02 7.81 890.35 197.46 0.2218 0.0413 0.0006 0.3097 0.0028 0.0103 0.0002 261 4 274 2 207 3
HG39-03 3.33 388.02 64.31 0.1657 0.0406 0.0006 0.2903 0.0030 0.0099 0.0002 256 4 259 2 199 5
HG39-04 3.55 397.37 121.33 0.3053 0.0412 0.0006 0.3011 0.0031 0.0081 0.0002 260 4 267 2 164 3
HG39-05 2.72  282.93 110.91 0.3920 0.0417 0.0006 0.3184 0.0035 0.0084 0.0002 263 4 281 3 168 3
HG39-06 3.75 349.80 214.81 0.6141 0.0404 0.0006 0.2820 0.0028 0.0092 0.0002 255 4 252 2 185 3
HG39-07 1.08 109.76 49.67 0.4526 0.0413 0.0007 0.2937 0.0053 0.0082 0.0002 261 4 261 4 165 4
HG39-08 3.73 403.05 119.36 0.2961 0.0422 0.0006 0.3179 0.0032 0.0084 0.0002 266 4 280 2 168 4
HG39-09 2.63 287.64 87.22 0.3032 0.0405 0.0006 0.2960 0.0032 0.0095 0.0002 256 4 263 2 192 4
HG39-10 2.68 237.14 159.92 0.6744 0.0403 0.0006 0.3004 0.0034 0.0103 0.0002 254 4 267 3 207 4
HG39-11 2.62 305.00 65.53 0.2148 0.0403 0.0006 0.2904 0.0032 0.0104 0.0003 254 4 259 3 208 5
HG39-12 2.77  288.22 119.49 0.4146 0.0402 0.0006 0.2909 0.0033 0.0101 0.0002 254 4 259 3 202 5
HG39-13  2.94  296.98 132.78 0.4471 0.0404 0.0006 0.2945 0.0033 0.0106 0.0002 255 4 262 3 214 5
HG39-14 3.27 393.01 63.91 0.1626 0.0404 0.0006 0.2961 0.0035 0.0108 0.0003 255 4 263 3 217 6
HG39-15 4.46  493.53 164.45 0.3332 0.0404 0.0006 0.2965 0.0034 0.0095 0.0003 255 4 264 3 192 5
HG39-16 7.81 965.13 105.92 0.1097 0.0401 0.0006 0.3057 0.0027 0.0130 0.0003 254 4 271 2 261 7
HG39-17 3.49 405.49 90.45 0.2231 0.0405 0.0006 0.2967 0.0032 0.0108 0.0003 256 4 264 2 217 6
HG39-18 1.69 184.59 54.72  0.2965 0.0408 0.0006 0.3144 0.0042 0.0115 0.0003 258 4 278 3 231 7
HG39-19 2.42  291.59 42.31 0.1451 0.0402 0.0006 0.3091 0.0034 0.0133 0.0004 254 4 273 3 266 8
HG39-20 1.30 142.00 50.29 0.3542 0.0404 0.0006 0.2943 0.0044 0.0104 0.0003 255 4 262 3 209 7
HG39-21 1.43 154.51 52.89 0.3423 0.0405 0.0006 0.3030 0.0043 0.0084 0.0002 256 4 269 3 169 4
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Fig.3 CL photo of the analyzed zircon grains in Dalaobao granites
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al. , 2007) , W ARAE 259Ma 1F Ak JE 115 3% AR S 25 RS
AR KA AE B 0 T L A 2 I8k R B 4 My,
2R B AR e A T 5 WS R SOl s & 3h
FRHe? MAER AR, EFr B HEE S FgE 8 (Annen
et al. , 2006) :FAL 1, b ) T K AR B8 R A2 16 1
WM AR T R #8345 i ( Tatsumi, 1982) s 4657 2 20 5K
JREH X s AR IR T ML 7E 45 #h ( Sisson and Grove,
1993 ) s KR 3, e 1Y 2k B sl Xk 22 LD B R AE T e
Moho [ fff 3 2% 5 ( Annen and Sparks, 2002 ) ; fE%1 4 1R Hh,
FEIYSAIN S WIS JRIRAR T 78 4345 il ( Smith and Leeman,
1987) ; #5845, e B M A K 50 IE X R A K IR &
VEF (Heiken and Eichelberger, 1980) . #i%) 1 23S vk
YLy, I FLX R s 7 2 1 2 i Mg 1% 118 (Annen et al.
2006) o AL 2 Pz N IE] H R A AR AR AR 2 R
PRGN ol SR 3 IR B B B 25 2R AR A B R M 3
LA By (] — M AE JL T 4F 23 B i [a) RUBE I (Higgins and
Chandrasekharam, 2007 ; Zellmer et al. , 1999) , X 5341753
LA TR AR 228K, #EAL 3 4.5 AR A 1E T o
I HART 2k AR R IE AL B, R SR Kt
TE i B G e 22 D5 B — DRI I SO IR Y Xu et
al. (2008) it 18 &< A 28 1 85 1 U-Pb 42 HE W] 4 3% BF
T 3R SR K G AR M X W AE 5 2 A AR R ~ 260Ma
I HRIA A BUE GG L 10K R L0 1L R s
DR W2 T RIAE R 5 (Zhong et al. , 2004) . R, 6
T DG AT A7 1 T 2 MEARRALE , T LA HE B e 0 A b 5 A ) T
oAl X AL B, FTRESE T PSRl Y74 o Annen et al.
(2006 ) B 1E T ZEMRF i , 08 IR A LI 2 T e B s — A F
HFEIX, 7 3Ma [ I [H] RUEE E A5 Rl T 35S T8 i b R 14 A
W BRI, XTI JE K SUE 4, FoAT T2 R RE A i i T i
ST ARG 55 B 08 IE AR AL R T e R R A
K2

T HAS AR AR A2 R AT RS T ORRE KK A R
G5, FA 1A W TG JE LU R K BCA A ) 52 PR 25 X A NS
HEATIRAEL . ANZIAR AL B I BUEAE IR, FATT AT AR B 5
LR FUEHAL 0 ~4Myr WIERR . RO TT 2R FE—)Z 1A K
AT —J2 1Y 25 2 [ 5E 7 30km b ( B AAT] HL Annen et al.
(2006) K 4a,b) , Xu et al. (2001) iSUE T IR X IR ELE 80 ~
100km , TR 4R 3% 1) 1R 2928 1500°C , Zhang et al. (2006)
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W 388 3 o A Y B 5 A5 B 0 4R A K R Ol 1630 ~
1690°C ,Li et al. (2012 )t it s U PRI FEAG 11 T W86
TR AE 1590°C o SR, 25 ) ) 3 ) DR DX FH 3 b
5% 30km Ak B AR TP R R, T H K AR W 8
AR, E A TS % Annen et al. (2006) [FIFERIZ LK
JA SR BE S 1285°C . T B 4R 1 MR RS BE A 20°C/km
(Annen et al. ,2006) , T % BT 5 MR 2 508 545 K
AR AR A DG, AR 5 SR B A O i 2R ( Crisp, 1984) ,
Annen et al. (2006) %5 4 T — >34 B LB G HKAR A 3R
Smm/year, FEMRFE A 1 JT I E] RS b2 il A 3K AR 4 3k
2 50m Ze Ay o XTI AT B AR E 1L X R B AT S
FHOE R AR N et B B I R AR, (R R
BEo T 3 vp R M 25 3 52 A0 ) B TA] (incubation time,
Annen et al. , 2006) , {3 A, FPERYE S HIE B B[R]
BORAT o XRLP-LAR RE T AR MRJE LR K BUE 4 R A 2R
KB FATE S, Ok 2 AR A S b BB AL X A (Xu et al.
2008) . #RTM, 25 SRR EALTE K A 1B A ] 5 86 B LUK ok
JUE A FARE IR I (] AH 25 4Myr, 5 T0HE — EAR RS S 17
PR, R A SO SRR TH A B Smmy/year R 75383 .
FATMBBE T 17y A N A R, 5 B AR 3 Annen et al.
(2006 ) A2 1) 255 55 {15 150 JHG 1 A 4R R IRORE £ T 43 301 Ry
812°C AN 1150°C , FEX AR AR I, 283 B 4 i
Matlab XA A TRE R (R B B P 2B Annen e
al. (2006) ) 255K 5 T LA 90 E N X R TUA LS ™
A T IEARE K T A N A AE 0. SMyr J5 820 Has il 7 A A L TE
2. 5Myr 840455 Fl 19 7= Bk B B o AE 4Myr BE R 5
7, LA AR B T 20km AYJE R 8 i X kB K UE
SR EMA NG R TR B S H) 0.8 F 16
i, TP A2 T R A S . B, K B0 A 5 2 T il ik
JE IR KA R JE X R J B R M FS A 4Myr 1
T HLSEIE AL, BP0 8 LR KA A AR X A KT
TG LA I R IS, KB LR BUE K s R ok 6 BTt sl iR
BT S BT A AN SL I 1 (40 Moho [ ) , X S5 F BEI KK
e I 45 AR AR R (4 1) B A A 5 350 M 5 P 98 i DA T ¢
RIUEIATES For 5, A WER A ah . feJa , 5 K5
J& LT 2RI TETE AL KA (Solano er al. , 2012)

5 &g

(1) BPAMAR AW, KA AT 2 He - 0
MEZetih ., JCEALAER 2 K 17 LA-ICP-MS U-Ph 5 445 5L
2551 £3. 6Ma, e FEEGAEHLIK BRI G, J — R 00k
JE LB S T S T P RS R A
T A 25 R BT MO DS AE 1 41 U-Ph 7559 76 1 4 e A
(255.2 3. 6Ma) 4 H—%k

(2) TEARH AR HITE BT, K AL 14 55 0 2 G
SRR 11 AR R R I AU 22 4Myr 247, 454 ]
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