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Fig.1 Photograph showing the marked boundary (marked by hammer ) between the picrite and associated pyroxenepyric

basalt (the clean surface), the second layer of picrite overlain by pyroxene-pyric basalt (the hammer is their boundary)
and (ub) geological section showing the occurrence of picritic rocks and the sampling location
B (b)eh bR /NE SR B0 F i 1L B4 AL AR 5 b B RSO B B AR T MORAL KRR R S L B R R 51— i s 2— M3
TRE S BFLCRZERE 4 XRAABE s— AR LXRA 6 FBHUADHE T ZBRAKE  s— R
(b) : The locations of upper and lower sections are situated at the north and south of the Lijiang County respectively. The thickness of the
picrites are magniff_ed, and the real thickness is inconsistent with the scale. 1—picrite; 2—pyroxene-pyric basalt; 3—amygdaloidal

basalt; 4—basaltic breccia; 5—aphyric basalt; 6—Quaternary sandstone and conglomerate; 7—Triassic limestone; 8—fault
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Table 1 Major elemént analyses (%) of the picritic rocks and their associated rocks in the Lijiang area, Yunnan Province

&S SM-5 SM-8 SM-11 SM-15 DJ-26 DJ-31 DJ-33 DJ-34 DJ-34-1 DJ-36 DJ-14
BRAR PPB |  PPB PPB EHE s R PPB PPB TR AB PPB
SiO, 47.09 46. 68 44.07 43.53 40. 00 42.76 | 44.82 44.13 40. 07 47. 85 47.73
TiO, 2.36 2.8 2.48 1.65 1.73 | 1.06 2.19 2.1 1.33 3.71 1.88
AlOs 12. 64 11.12 12. 44 7.75 8.23 5.17 12. 23 11.59 5.91 13.7 10. 71
TFeO 11.48 14. 55 12. 68 12. 34 16. 66 12.79 12.58 12. 27 11. 94 11. 03 12.26

" MnO 0.21 0.24 0.21 0.19 0.21 0.13 0.17 0.22 0.18 0.12 0.17
MgO 9.57 9.88 9.91 21. 4 18. 05 24.91 10. 43 11.57 24.96 6.82 10. 3
CaO 10. 58 9.58 | 12.52 7.49 8. 46 5.75 10. 33 11.-49 6.91 6.91 11. 96
Na,O 2. 09 . 2.96 1.8 0. 81 0.77 | 0.38 1.56 1. 94 0.79 2.78 2.27
K;0 0.2 0.17 0.19 0.19 0. 04 <0.01 2.32 0.74 <<0. 01 3.55 1.51
P,0s 0. 36 0.27 0. 37 0.17 0.19 0. 09 0.41 0.38 0.14 0.49 | 0.19
Bk 2.81 1.93 2.96 4.62 5.17 6. 62 2. 89 2.91 7.51 2.43 1.83
BE 99. 39 100. 2 99. 63 100.1 99. 51 99. 66 99. 93 99. 34 99. 74 99.39 | 100.5
Mg# 0. 67 0.62 0.65 .| 0.81 0.72 0.82 0.67 0.69 0. 83 0.6 0.68
Fe,0s 4. 61 11.13 8.02 8.14 (131 10. 53 10. 34 7.48 6. 62 7.29 4.54
FeO 7.33 4.53 5. 46 5.01 4.87 3.31 3.27 5.54 5.98 4.47 8.17
CaO/Al,O;| 0.84 £ 0.86 1. 01 0. 97 1.03 1.11 .11 0. 99 1.17 0.5 1.12

% :PPB—ER X R AB—EH X R & 1 Mg® =Mg/ (Mg+Fe) s 5477 % : XRF ; FeO Rl Fe,Os 1 & £ th 08 A2 49 47 5 e I 5% o J 30 1 o 0> 0
=8
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Fig. 2 Photomicrograph showing the olivine phenocryst

is resorbed (plan-e—polarized light)
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Fig. 3 Chondrite-normalized trace element patterns of
the picrites and associated basalts (primitive mantle
data from Sun and McDonough ,1989)
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The sample numbers same as Table 2
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Table 2 Trace element analyses (X 107°) of the picritic rocks and their associated rocks

in the Lijiang area, Yunnan Province

&5 DJ-26 DJ-31 DJ-33 DJ-34 DJ-34-1 DJ-36 SM-5 SM-11 SM-8 SM-15 DJ-14
BRER | EBHE | EEE PPB PPB A AB PPB PPB PPB EWE PPB
P 812 382.3 1781.2 | 1737.5 582. 8 2176.9 1607 1603. 8 1209. 7 765. 6 830.5
Sc 31.19 18. 07 32.48 33. 44 20. 85 24. 26 32.19 39. 01 38. 62 25.6 45. 59
v 228.1 111.5 288.1 303.3 173.3 235.1 307.1 325. 8 331.5 221.9 320.5
Cr 2121.8 | 2508.9 688. 3 659. 6 2261. 8 83.06 529 853. 9 892. 6 2259. 2 750. 3
Co 98.1 88.75 55.12 54.35 88. 94 34.78 46.23 53. 41 56. 58 81. 67 49. 23
Ni 966. 8 1271.7 258.8 240. 6 1146. 8 76.3 194.9 213.8 253.7 944.5 174
Ga 12. 44 7.77 16. 81 17. 28 9.36 16. 77 18.41 16. 83 17.69 12.12 17.08
Rb 1.751 0. 309 64. 31 15. 69 5. 489 103. 8 3.36 2.82 2.46 7. 30 40. 22
Sr 47. 86 27.06 155.9 291.9 42. 83 148. 6 427.4 | 379.8 296. 2 133.5 370
Y 16. 26 10. 94 21.49 21.75 13.19 38.79 25. 83 25. 86 25. 39 17.04 21.75
Zr 117. 01 70. 02 138. 02 140. 23 98. 59 281. 2 173.2 176 196. 3 121. 33 147.73
Nb 17. 97 7.981 27.13 27. 83 11.82 44.56 30. 26 30. 38 27. 84 15. 08 20. 02
Ba 51.07 34.98 430 600. 5 64. 92 296.9 203. 6 205. 4 147. 6 87.12 369.5
La 13.85 6. 639 15. 62 16. 66 10. 27 34.08 20. 63 20. 31 24.08 13.08 20. 38
Ce 32. 88 17. 29 39.5 39.9 25.76 86. 96 49. 61 49. 47 60. 8 32.15 47. 86
Pr 4.46 2.50 5. 45 5. 49 3.67 12. 29 6.79 6. 82 8. 41 4. 47 6. 368
Nd 19.19 11.2 24. 05 23.93 16.19 52. 54 19.15 29.19 35. 37 19.18 26. 94
Sm 3.98 2.54 5.051 5.17 3.371 10. 57 6.03 6.16 7. 04 4.05 5.35
Eu 1.25 0.83 1.68 1.67 1.15 3.25 1.99 2. 00 2.19 1.33 1.63
Gd 3.69 2.45 4. 80 4.99 3.17 9.13 5. 67 5.71 6.14 3.90 4.99
Tb 0.56 0.38 0. 72 0.74 0.48 1.33 0.83 0.85 0.91 0.58 0.74
Dy 3.09 2.16 4.09 4.31 2.58 7.27 4.76 4.79 4.91 3.30 4.27
Ho 0.59 0. 41 0.78 0.81 0.48 1. 34 0. 91 0.92 0.92 0. 62 0. 80
Er 1.56 1. 06 2.10 2.11 1.27 3.49 2.36 2.39 2.32 1.59 2.07
Tm 0.23 0.15 0. 30 0. 30 0.18 0.49 0. 34 0.34 0.33 0.23 0.3
Yb 1.40 0.91 1.81 1.86 1.05 2. 86 2.05 2. 04 1. 90 1.34 1.81
Lu 0.22 0.14 0.27 0.28 0.16 0. 44 0.31 0. 32 0.28 0. 21 0.28
Hf 2.97 1.78 3. 40 3.53 2. 44 6.98 4. 305 4. 41 4. 96 2.98 3. 80
Ta 1.19 0.54 1. 65 1.72 0.79 2.88 1.88 1.88 1.76 0.98 1.29
Pb 3.17 2.08 5.99 3.83 2.21 4.39 2.86 2.98 4.21 3.05 3.57
Th 1.83 0.81 2.18 2.29 1.26 4.16 2.64 2. 62 3.24 1. 973 3.35
U 0.41 0.24 0. 48 0.52 0.28 0.76 0.72 0. 47 0.59 0. 65 0.76
Eu* 0.98 1.01 1.03 1. 00 1. 06 0. 99 1.03 1.02 1. 00 1.01 0.95
(La/Nb)py| 0. 80 0. 86 0. 60 0. 62 0. 90 0.79 0.72 0. 69 0. 90 0. 90 1.06
(Th/Ta)em| 0.74 0.72 0. 64 0. 64 0.77 0.70 0. 68 0. 67 0. 89 0.97 1.26
Sm/Yb 2.85 2.79 2.78 2.78 3.20 3.70 2.95 3.02 3.71 3.01 2.96
La/Sm 3.48 2.61 3.09 3.22 3.05 3.22 3.42 3.30 3.42 3.23 3.81
La/Ta 11. 68 12. 25 9.47 9.69 12. 98 11. 85 10. 97 10.79 13.72 13.39 15. 85
(La/Yb)n| 2.46 1.81 2.131 2.22 2.41 2.95 2.50 2.46 3.14 2.41 2.79
Ta/Hf 0. 399 0. 304 0. 485 0. 487 0.325 0.412 0.438 0.427 0. 354 0. 328 0.338
Th/Ta 1. 542 1. 485 1.319 1.334 1. 590 1. 448 1. 402 1.391 1.822 2.019 2. 606
Nb/Zr 0.154 0.114 0.197 0.198 0.120 0.158 0.175 0.173 0.142 0.124 0.135
Th/Hf 0. 615 0. 452 0. 640 0. 650 0.517 0.597 0.614 0. 597 0. 652 0. 663 0. 881

I :PPB—HR X RA ; AB—HR X R A s 47 7 . ICP-MS; T A5 PM FRm RIS R 4L . T AR N KRB R G iR L. B EBE

e ) M H BR 4k 24 B 9% BT SE I8 28 3R A0 4 .
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Fig.4 Chondrite-normalized REE patterns of the picrites

and associated basalts
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The sample numbers same as Table 2

LM EIH R B K EE B MgO=28%, Fr 3 8| K
# BB AL 4 18 4 B 5 R Fes. Nag % (Klein and
Langmuir, 1987, 1989) . B LA {n SR b 18 4 J5 X 19 &
50 B FK 2 % % R A (MORB) (9 9 X R 4
FEAL, AR 4 B F H 08 A AR IR th MORB I8, HE S #Y
#5 & #1 MORB W % W % B A & # Fes. (CalO/
ALO3 FI K Nag, H B 5 A 41, & X 8] & 8 5 H At
CFB —#£#4 F MORB KA il , H Fe, (FE# 17 [H
ARE AT IS EERE R 8RBT HE
BRENBE, Bt s T it K fH i CFB —#,
] B8 15 #6118 4 A % (Lassiter & Depaolo, 1997), i
FARRME B E)N#HEZRE R Fea X 8K,
BT HERESERME, FETEAER 4B
Hi8 (CLMD A 8 A, B Ak B CLM KR #Y
Fe & B E & #b 18 & 4 & & 1 & (Lassiter and
Depaolo, 1997) ,Ellam £ (1992) £ B 37 Karoo % %
ZREE R Z I, B H8 A8 RE Lok A
HAEMBHNEMARERWN Fe 8, HILR)E L
EMABH FO SR 2% ~17%)F xR T H g
R E. ANBSE A KEH, & X Fe fl (CaO/
A,O): t Deccan Fi Parana {i&,{H bt Siberian,Karoo

AAHAE TR B H AR 2R E B AR E
HORF 4y B 45 R AR RO R Wi I EL 7 H 0 AR 24 el
Brh DA R/ AL , B AT DA R >R 48 R U8 X RRAE .
Wigi i FEERT L. T # &L F (White and
McKenzie, 1989; 1995) 5% & -8 i1 A (Campbell
and Griffths, 1990) , ff LA M A TR WEF = F
HmEFR RN ZTREAR ESTE,2001;5HH
§1%,2003) . 1 R 27T 1, BT A OB TR Lo
AR, RPE X AN B — 05 R Ok B g H )
AR EBEMKY La/Ta W, —AES~15, M F
CLM B /51 La/Ta B {8 B 0, — AR 725X
F,{H La/Sm 1 Z 4L A& K (Lassiter and Depaolo,
1997) ARTIANRIB Y T 72 ¥ i, W La/Sm HAE R
R, — 5Lk (Lassiter and Depaolo, 1997),
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Fig.5 Average (CaO/Al,O3)s and Nag vs. Feg diagram
(after Lassiter and DePaolo, 1997)
FAPANBREMEHBEMES; +— WL X—EN;A—

Parana; A— 548 L I 3 ; [ ]—Deccan ;(O—Siberian; ©—XKaroo
F, P represent the degree of partial melting and pressure; +—
Lijiang; X —Binchuan; A—Parana; A—Columbia River; []-—
Deccan;(O)—Siberian; ®—Karoo



176 _ | E R

2004 4E

ST T T 1T

1

rd

T 1T
)
d

0.5

Th/HE
I

t 3 gt 1

e b
0.05 0.1 0.5 12
Ta/HE

Bl 6 Th/Hf %t Ta/Hf E#E R E 2 % 5% %, 2001)
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1 i 4 & Bh %, N-MORB; 1 —RS & BaM. 1 —K¥ S
WMERE, |, —HESMEREKUMERE; T —KER A
5. %I Z R E K T-MORB,E-MORB; N — kK Bi# A : V1 —f
BARMAHBLRL, Vo—HAREMEZRE, NV —KH
RRH RMBRBERE VBB TR

I —Margin of destruct‘ive plate (N-MORB); 1 —margin of
constructive plate: I ;— oceanic island arc basalts, I ,—continental

marginal island arc and continental marginal volcanic arc basalts;

. . ! . . . . .
I —oceanic island and sea mountain basalts within oceanic plate, T-

MORB and E-MORB;. N —Intra continent: N;—rift within

continent and thoeiite of .icontinental margin, N ;—continental rift
1

alkali basalts, N j—continental extensional or initial rift basalts;

V —mantle plume basalts‘_

%28 F W, H La/Sm #1 La/Ta WA 5K 2. 6~
3.5F19.5~13.7, M HE I, 55 3 VR X 7T BB Oy g
B, AR A R NZ S CLM R Y RAR .
Hih— BB TR ERERER T X MR,
Neal £ (2002) I\ FEE FHu@EH ZRE, Hda/
Nb)y #1(Th/Ta)x ¥/NF1. B 27 51, 08 1L 35
EMEZREXFINIELEINTFILEREESRS
(2001) . I B EI % (2003) FE G i T L3R [ 4 7 3

BZRANBER,KEBRERE FHEENZK
o B SRR B0 R A R T & B R AR SR 4 ALK
PEAR P K Rt 7 R LA SR B4 A TR R A
B LEE A RS 25 E H 5 AEE XA ITA
X IR T A B X KA A LEA Nb il Ta 195
1 (FE B T R R A #h 08 br L B % B, T B Nb,
Ta #%¢ Zr Hf 4, 45 % £ : Ta/H>0. 3,Nb/Zr
>0.15. K2EHRESHHES SHYE, WA LER
S HE 43 510 0. 391F10. 154, f BE 8 R T H i@ 4E
B e AR X B B L, KR BB TE 7R 8 A X 3
H TR TE HUE AR K2 A3 Rt A B TR
RS (B 6) . -

FAh, EiAE R EL AN L RE S A B S A
Nd [l % 28 AR o [l 3 5 78 T i@ AL B o L ena (0)
EAMEERAE: —1.3~+4. 7, KPP ERER e
WOEF—1.0~+4. 7, ZREW ena OEHN+3. 1~
—1. 3(E3), XHEHEMAE ML RAFE, Fd i
B YR X 8 B — , T AN R AL T H AR IR A9 2= )11 A
ZREEAH e OEELTEERAK(—4.0~
+4.4)(Xu et al. , 2001; FKIBEFM F B4 ,2003a),

Trrrryrrrrrrrrrrrrrr

o
—
N
w

N

Sm/Yb

B 7 La/Sm X} Sm/Yb Elf#
U BE#E Lassiter and Depaolo, 1997)
Fig.7 Diagram of La/Sm vs. Sm/Yb
(after Lassiter and Depaolo, 1997)

PM— R 15 #b 18 (McKenzie and O'Nions,1991) ; DMM— 5 1 #i1 1%
(McKenzie and O'Nions, 1991); CLM—X i & A B #h 18
(McDonough, 1990); LC—TF #155; CC—# /M #i55; UC—L#
7 (Taylor and McLennan, 1985); @—Wi L X (A M Z R
A A AKX % R

PM—Primary mantle (McKenzie and O'Nions, 1991); DMM—
depleted mantle (McKenzie and O'Nions,1991) ; CLM—continental
lithospheric mantle (McDonough, 1990) ; LC—lower crust; CC—
bulk crust; UC—upper crust (Taylor and McLennan, 1985) ; @—
picrites and basalts from Lijiang area; A —basalts from Binchuan

and Yongsheng areas



LA

TRAB S 4E IRJE WL RK R A U 5 R A A T ) R AL 22 R AE R X R X ) 440K

177

R3 ZEWMIBRBEELXREAPEHREARAXEEAS N FEREIFNER

Table 3 Sr and Nd analyses of the picritic rocks and their associated rocks in the Lijiang area, Yunnan Province

147 143 Nd ‘ Sm ‘ Sr ‘ Rb 7 3 .
FE BERE %g ﬁi & 105 ZTI;'? % %z | ena(® %t
1 DJ-36 0.1217 | 0.512678 | 0.7 48. 32 9,726 181 117.8 1.884 | 0.710337 0.512479 3.1 0.703636
2 DJ-35 0.1255 | 0.512607 |—0.6| 26.85 5.573 655.7 9. 688 0.0427 | 0.705148 0.512402 1.6 0. 704996
3 DJ-14 0.1469 | 0.512494 |—2.8 19.35 4,703 2109 21.48 0.0295 | 0.705339 0.512254 —1.3 | 0.705234
4 DJ-25 D,1325 | 0.512512 |—2.5| 22.34 4. 897 59.2 8. 259 0.4035 | 0.705949 0.512295 —0.4 | 0.704514
5 DJ-32 0.1406 | 0.512744 2 23.68 5. 509 241.2 29. 32 0.3519 | 0. 705502 0.512514 3.8 0. 704251
6 DJ-34 0.1374 [ 0.512698 | 1.1 21.11 4.8 290.1 14. 16 0.1415 | 0.704949 0.512473 3 0. 704446
7 DJ-3 0.1377 | 0.512606 |—0.7| 14.89 3.392 32.6 0.9972 | 0.0885 | 0.705134 0.512381 12 0.704819
8 DJ-11 0.1231 | 0.512532 |—2.3] 29.11 5. 929 397.8 13.33 0.0969 | 0. 705485 0.512331 0.2 0. 70514
9 DJ-16 0.1265 | 0.512469 |—3.3| 27.22 5.697 477.9 45.08 0.2729 | 0. 705969 0.512262 —1.1 | 0.704999
10 DJ-2 0.114 | 0.512517 {—2.4| 28.53 5.381 89.9 1. 836 0. 0591 | 0. 705365 0.51233 0.2 0. 705155
11 DJ-20 0.1346 | 0.512681 | 0.8 30.18 6.723 423.7 22.8 0.1556 | 0. 705129 0.512461 2.8 0. 704575
12 SM-15 0.1375 | 0.512682 | 0.8 18. 37 4.178 168. 6 7.325 0.1256 | 0.704648 0.512457 2.7 0. 704201
13 SM-17 0.1165 | 0.512457 |—3.6 30.7 5.918 555. 6 33. 33 0.1735 | 0. 705859 0.512266 =1 0. 705242
14 DJ-26 0.1447 | 0.512718 | 1.6 16.12 3. 86 51. 06 1.9 0.106 | 0.705402 | 0.51247838 3.2 (0.70502857
15 DJ-31 0.1519 | 0.512773 | 2.6 9.56 2.4 28.75 4.8 0.481 | 0.705152 | 0.51252145 4.1 (0.70345749
16 | DJ-34-1 | 0.1418 | 0.512734 | 1.9 13.83 3.24 45. 45 12:.2 0.778 0.70522 | 0.51249918 3.7 0.70442735
17 | SM14-1 | 0.1485 | 0.512798 | 3.1 10. 85 2.66 112. 4 8.7 0.225 | 0.705124 | 0.51255208 4.7 0.70433135

W1~ OB R RA 10~ 17HEM S F 5 14~ 178 S 78 E A B R 5 s sk BT JE 57 RAL R LR = 404, FoA#f & 7E University of Hawaii
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7R LB At CFB B9 Nd [l 7 % 25 fb K, 0 B B
Deccan MM XA K eva A —15~+8; FIJE 1
ZRAH LT FB B K B Siberian % i X RA N —11
~+6, M RHELE KX RS (OFB, 25 Ontong Java
Plateau, Nauru Basin, Manihiki Plateau, Caribbean
Basin, Wrangellia Terrane) J§j 0~ - 10 (Lassiter and
Depaolo ,1997) . B It & 3k, e JB 1L 2 BUA B ena (0
HEAFHEELMFENMERZTREENEEZAN.
BHRINN, B FREEABEME, Tl OFB RZH
kBT gk, %A A B Y RIERMEERK
(Mahoney et al., 1995; Lassiter et al. , 1995);
Daccan #l Siberian i/~ %t i Z B A & BARH enva (O
18 — B B A A B W8 B e W BRIR e 0 45 2R
(Mahoney et al. 1991; Sharma et al. , 1992; Peng
and Mahoney, 1995), T H: 5 #9 1F {5 ) 4 % B O
BAEYREBOER.FHLRE OFBs £ &
CFBs, 18 — MR B exa O FEE (0~ +4) , X3
B ena (OB T BB R T B AL B ena OE AR I
R B SL B35 TR L #0 X A 35 e RS AR KR
HEERE THB AL, AL T H AR AR A FK
ZRAENEHBEMEABARBRERSGH™Y.
B Sy 6 - T 2 7E M08 4% ) A o Y 43 T 2R 0T
E2REE, B L H % ¥ AR EIT R IR X W Y
S AR AE DA R I R AR M TF AR £ (i Sm) L, BB
Btla R EAMTAERRBAHESIMEE

B, T PR LA FER LGN YO M EEREEN R
ETHMoBERMNESEARTAENRET YH,
HAANERITWEOEETEHEFAT MARLKRS
B H W #E MR #E McKenzie and O'Nions (1991) it 4
B RARBER . 54, 5E XY Y H RS R
Ve A E 3R, 43 BS 45 R AR T 9 3089 La/Sm M Sm/Yb
b (B AR AL /0, BRI P X A B (B AT LA T % R TR X 4
FRRE S EREEED HETAUES AKX EH
HAZRANBEREESARTA B s A
R 0 B B b 1 s R gt £ B (RIS RERR BED . HH B B
2 A R A R, N7 2 B9 K B A T 08
UK b\ TR cdRE, AR A A TA
THER A, B A A B g s Y R
B BREA T ARENESEE , P R E
B >75 km (Nickel, 1986) B i F 74 X & & 9 = JI|
b X EL A A X B La/Sm HG{E , B9 b 78 P 7 50 A X
23 5 A0 5 A Bl I8 3% O, 45 A K Sm/Yb HE
REHES, MR KBEEELNE A B BER
HWEY R, ARG IEBE BN =Y, X
55 2 DL BT 4518 — Bt (Zhang and Wang, 2002, 5K
WS FEEAE,20032) 5 4h, REEBEE A
MAMRSTUABMEHEEAREERRERE
WO EW R SM-152A FEEREBERN
4y GRIBEMEAR A, 2003b) . i LR 48 #E = B AL
AT LA B R R 47 0 (E8).
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Fig. 8 Comparison of REE chondrite-normalized patterns
between melt of 7% partial melting of garnet lherzolite
and picritic rocks
HEFANGETE ZEMEAEHEMRRY 0l 0.598, Opx 0.211;
Cpx 0.076; Gr 0.115. 4 B £ ¥t 4B # McKenzie and O'Nions,
1991 ; JE 44 Hi 08 4> #8 48 Sun and McDoung, 1989 ; B H10. 07K
THER T IEEEE
Mineral ratio of garnet lherzolite for calculation: Ol 0.598,-Opx
0.211; Cpx 0.076; Gr 0.115. The distribution coefficient is from
McKenzie and O'Nions (1991) ; primary mantle composition is from
Sun and McDoung (1989); 0. 07% in the figure represents the

degree of partial melting

TEWMETTE R RS E R (DL, 5K
Bk kBAE KX HERLZREEAFHEN
Nb.Ta i 5% (Xu et al. , 2001; Song et al. , 2001;
Zhang and Wang, 2002) RREKR . A X HHAEMK
RAEHEA Nb fl Ta HARE BHFE P BRMHHA
REUXKWEAARE PHARFEHAERRX S
BB KASERET Y, REFRREERMRAERA
BRKANEREB KHAFERABRKRZE &= &M
£ IN A (Hawkesworth et al. , 1990) Nb F1 Ta #J1H
MEEMRARRRZ EzBMARNA, BAAXH
A"TEREXFHITYPEAROOSERE
( Macdonald et al. , 2001 ), Class #Hi Goldstein
Q9D INAEHRKA .2 BMARNGEFEELNE
TR e R R A A B g, B Xy <
3000 MPa, i & <<1050C T %2 £ (Watson, 1980;
Mengel and Green, 1989; Baker and Willey, 1992,
B E A LR AR R R T HIEX
AEEAEBE, ARSI ERY R, BN
ZEREKE,H HERARETH Nb,Ta i (Pearce and
Cann, 1973) .55 —J H ., A HMEER A, HHE T A
HESEEEAST Y, W& ANANBEKA
& BRI A R EFIE R A W, B XA~ A

BERE AR K BN T ERK.

Xu 2 (2001) 1 35 % 22 1| % 3 X 3R 5 B0 s 3R L
220 5T , e 0k L) M 8 A A B A B N AR I P
W EBA LA EME. AU BB, BT A
KAk EHERX FE g, ROREEXIE
1 P b, 8 2% M 5 RO TR I, T R K BRUE A H A X
P N RIRRBE B S A G B R AR B LR A
X AT RERIOK S R K A B, NI R BUE K E
Fh o B TR B % ) IR %t (Macdonald et al. ,
2001) , T 3 353 B 45 K 4 J 61 U W BB 2 |l T iR A
[ FFEOSE B BT D HE B AR X AT B A2 R JE 1L 3 0 A
TR E A4S (2003) T8 aE X 3 O 4K A B2
ot LS A 5 B8 )1 76 38— Y Y s 7 e A R BE R, B
ML XBERAERKBENEE, BEAREREX
BAMBE, X5AXNEHEBENERAIRT
A—B, MMt — 5.

4 g

EMRAARKEEEAETETRUR Fe M
(CaO/ALO,) s 1% Nag Jy FF1E » B th H K 1 & #
SLEMHH L TERSMAMMETRIRG IR
PR B R AL, I AR LEERAKR S
HR M RAHAE 15 HR X g it £ LT R R
R B 0 P 08 B 5T ) R B R B S R I
BE>75 km, FCER 44 A AR BE 4925 6 o M 1 R 1Y il
MEMTFHRS R LER—H

2 £ X W

AR 1988. BFH RS HR R 5. Jbm Bl i, 424

sk, B XA, HE,%. 2003, MR R KBES BT RIHEE
B RAG .k E AR EFHIIESE. RER, 77(2): 194~
202.

AT, 1996 URJE IS AL RIBY N FAFIE. HIMFER, 17(4) 424~
438.

WEE, EEE, BRI, 2003. ZTRAEEA KM EFEH Th,
Nb.Zr #51. # B, 49(1): 40~47.

TR, WRII, BKE, 2001. ZRAEXERMKIBHEFER
Th/Hi-Ta/Hf EfRHF]. HA%H,.17(3):403~412.
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HBERYTWERE,2003):239~246.
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Geochemistry of the Picrites and Associated Basalts from the Emeishan Large

Igneous Basalt Province and Constraints on Their Source Region

ZHANG Zhaochong? , WANG Fusheng” ,HAO Yanli”’, JOHN J. Mahoney?
1) Institute of Geologys Chinese Academy of Geological Sciences, Beijing, 100037
2) School of Ocean and Earth Science and Technology, University of Hawaii, Honolulu, HI 96822, USA

Abstract

The geochemical characteristics of the picritic rocks that we discovered recently and their associated basalts

show that except the picrites, all the associated basaltic rocks belong to the high-Ti type. Like many other

continental flood basaltic provinces, they are characterized by high Fe8 and (CaO/Al,O;); and low Nag,

indicating high pressure. Their chondrite-normalized REE patterns and primitive mantle-normalized trace

element patterns are similar, all of which display an enrichment of LREE and relative depletion of high field

strength elements (HFSE) associated with an absence of Nb and Ta negative anomalies but a presence of P and

K negative anomalies, as characterized by most flood basalts. Some trace element ratios characterizing the
source regions, such as La/Ta, La/Sm, (La/Nb)py, (Th/Ta)eu, Ta/Hf and Nb/Zr are within a narrow

range. All these observations suggest the origin of mantle plume, and no or little crustal or lithospheric mantle

contamination. They are generated by about 7% of partial melting of garnet lherzolite at more than 75 km.

Thus, the axis of the Emeishan mantle plume should be located beneath the Lijiang County Town, Yunnan

Province.

Key words: picrite; geochemistry; mantle plume; Emeishan large igneous province
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