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Abstract: This paper presents petrography, electron microprobe results, zircon U-Pb dating and geochemistry of diorites at Chayong,
Yushu, Qinghai Province,with the aim of constraining its petrogenesis and geodynamic significance. The dating results indicate that the
diorite formed in the Late Triassic (23042 Ma). Electronic Probe analysis results show that plagioclase has a band structure with by-
townite and calciclase in the centre, andesine and labradorite on the edge. Biotite belongs to magnesia biotite, which crystallized at tem-
perature of 647—688 °C . at depth of 14.2—15.5 km.Hornblende belongs to calcic amphibole and has the characteristics of crust-mantle
mixing origin of the magma. The diorites contain high SiO,, MgO, Mg” values.Cr and Ni, enriched in large ion lithophile elements
(LILEs) and light rare earth elements(LREEs) , depleted in the high field strength elements (HFSE), which is similar with high-Mg
diorite. The ey (z) values of zircons from the diorites vary from —10.4 to —10.3 and from —6.4 to —4.0, and their Hf one-stage
model ages vary from 1021 to 1 311 Ma. They are likely formed from mantle peridotites by reacting with Si-rich melts released from

subducted oceanic slab. Combined with regional tectonic evolution, it is suggested that the diorites might have been resulted from the
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subduction of Jinshajiang Ocean in the Late Triassic.

Key words: high-Mg diorite; zircon U-Pb geochronology; geochiemistry; crystal chemistry; Qinghai; Yushu.
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Table 1

Electron microprobe analysis (%) of the plagioclase from diorite in Chayong

HlpEess SC1 SC2 SC3 SC4

SC5 SC6 SC7 SC8 SC9

i (/31 3 B 3 . 3

SiO; 47.17 46.49 47.26 47.64
TiO 0.00 0.00 0.00 0.00
Al; Oy 33.79 34.15 33.39 33.48
FeO 0.04 0.01 0.06 0.00
MnO 0.00 0.00 0.00 0.00
MgO 0.00 0.00 0.01 0.00
Cr; 03 0.02 0.00 0.08 0.03
CaO 16.54 17.04 15.92 16.41
Na, O 2.17 1.84 2.37 2.49
K0 0.01 0.04 0.01 0.06
Total 99.74 99.57 99.10  100.11
An 89 91 88 88
Ab 11 9 12 12

b2 A < N O 1/ 1 S v

53.92 55.45 53.96 52.86 53.72
0.00 0.00 0.03 0.00 0.00
28.84 28.31 29.35 29.57 29.69
0.01 0.07 0.06 0.22 0.04

0.02 0.00 0.03 0.01 0.03
0.00 0.02 0.00 0.00 0.04
0.05 0.00 0.02 0.00 0.03
10.71 10.27 11.23 11.92 11.48
5.93 6.02 5.39 5.23 5.24
0.11 0.05 0.05 0.03 0.05
99.58  100.17 100.13  99.84  100.32
66 65 70 72 71
33 35 30 28 29
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Table 3 Electron microprobe analysis of biobitie from diorite in Chayong
M i 5 SC24 SC25 SC26 SC27 SC28 SC29 SC30 SC31
SiO3 36.76 35.06 36.91 36.27 36.52 37.22 36.94 36.46
TiO, 2.18 2.10 2.11 1.93 2.14 2.39 2.48 2.55
Al O3 16.35 16.19 16.39 16.56 16.23 16.60 16.23 16.21
FeOT 14.45 14.81 14.70 14.93 14.75 14.49 14.76 14.90
MnO 0.14 0.14 0.12 0.13 0.13 0.11 0.05 0.08
MgO 13.46 12.97 13.21 13.31 13.17 13.33 13.23 13.06
Cr; O3 0.26 0.30 0.21 0.22 0.23 0.18 0.17 0.17
CaO 0.01 0.10 0.00 0.02 0.05 0.05 0.04 0.01
Na; O 0.17 0.29 0.13 0.13 0.13 0.22 0.22 0.15
K, O 9.50 8.90 9.75 9.26 9.56 9.62 9.49 10.02
Total 93.28 90.86 93.51 92.77 92.90 94.20 93.60 93.62
Si 6.60 6.51 6.62 6.57 6.60 6.61 6.61 6.56
Ti 0.26 0.26 0.25 0.23 0.26 0.28 0.30 0.31
ALV 1.40 1.49 1.38 1.43 1.40 1.39 1.39 1.44
AN 2.05 2.04 2.08 2.10 2.05 2.09 2.02 1.99
Fe 2.16 2.29 2.20 2.25 2.22 2.15 2.20 2.23
Fe?! 1.29 1.49 1.33 1.34 1.35 1.21 1.22 1.50
Fed! 0.97 0.93 0.98 1.03 0.99 1.03 1.08 0.86
Mn 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01
Mg 3.62 3.61 3.95 3.62 3.57 3.55 3.55 3.52
Cr 0.04 0.04 0.03 0.03 0.03 0.03 0.02 0.02
Ca 0.00 0.02 0.00 0.00 0.01 0.01 0.01 0.00
Na 0.06 0.11 0.04 0.05 0.05 0.07 0.07 0.05
K 2.18 2.11 2.23 2.14 2.21 2.18 2.17 2.30
Fe'™ /(Fe?* +Mg)  0.26 0.29 0.27 0.27 0.27 0.25 0.26 0.30
Mg/(Mg—+Fe*" +Mn) 0.73 0.70 0.73 0.73 0.72 0.74 0.74 0.70
Al 4Fe’ ™ +Ti 3.29 3.23 3.31 3.36 3.29 3.40 3.40 3.16
Fe?" +Mn 1.31 1.51 1.34 1.36 1.37 1.23 1.23 1.51
X Mg 0.62 0.60 0.61 0.60 0.60 0.61 0.61 0.60
Ti R BEECCH 669 663 660 647 663 681 686 688
P(MPa) 390 411 391 415 389 398 383 376
H (m) 1472 1552 1479 1569 1469 1505 1448 1422

HFeOl M FHE K FeO Jit 40410, X me = Mg/ (Mg+Fe).
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AT BHERBR S CHRRRA ;DN S8 ESAS
5 F. A B89 Foster(1960) &2
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K7 B Feb -Fe'' -Mg B fif
Fig.7 Fe''-Fe!' -Mg diagram of biotites
§i Wones and Eugster(1965)

MgO & B W&, 1E 12.97% ~13.46% . ‘F ¥ {6 K
13.22% ;3 FeT N 14.45% ~ 14.93%. F ¥ {H N
14.72% . Fe*t /(Fe*t +Mg) HAE A 0.25~0.30,F 1
HR 0.27 4R UEZE A 0.01, H{E ¥ — , 2 B L Y 2
B A7 I 0 U AR R (Stone, 2000). 5 A
BB CaO 5T 1 43 FCRAR , F8 20 A% T 45 I B,
7 TCES BB A AR L 3R W AN 32 5UAR D 52 KA
VARG B4 B8 3R 301 J5 W A= 722 3 5 | % 8 A Ak Rk 1R
A5 e (Kumar and Pathak, 2010), & B ] 4 22
=B R AR A R I Y R bR ORE BR B
£ Mg— (AI" + Fe*™ +Ti) — (Fe*" +Mn) Fl fit &
AT (B 6), EEIE A B X, JE T8 R = B
TR AR Fe''-Fe?' -Mg Kb iZ A5k h B =
BRI 4 05 FEIKAE Fe, O,-Fe, O, ZZuhHlL 2 |,

F WL, T e R B PR R P (I8 7).
3.2 #A LA-ICP-MS £/ %

AR i Pk 3k 1Y TN A o vh B A B AR & O BB B s
WK 8, 85  h 3B 8 B B A, 32 % O KRR IR FRE
AR DB WSk LB K AR 80~120 pm, A] WL
KBRS, s HE S, 21 A D s R 45
R (F 1), U385X10 °~2862X10 °)Fl Th
(264X10 °~1929X10 )& &, Th/U A8k
0.40~0.92, ¥J{ R 0.60. 7 &5 A1 U-Pb i 1 & (&
9a) Hr, T A B A VR TR IR L b R Hp O, 21
APh/# U B 1 AT ¥ AR R 230 £ 2 Ma,
MSWD=0.17( 9b).

33 %A Lu-Hf BE

XA IR AR R GBS A #E AT T Lu-HE
(A o7 28 03 I3 AR A LS U-Ph AF % 7 A0
) B AT, 0 B 6 R DL 26 58S A 970 L/ HE H M
4 0.000 259 ~ 0. 001 744, £y w 5K — 0.99 ~
—0.95, & I T [ Hb 52 (7° Lu/"" HE = 0. 009 3,
fron=—0.72) M (Vervoort and Patchett,1996).
AR HE/THE FU{E SN 0.282 342~0.282 518, X
M ey (R —10.4~—10.3 Fl—6.4~—4.0, &%
A HE B BedE AR WS (£, )8 1 021~1 311 Ma.
3.4 EAMBKAE
341 FERE EHEWNWNKAFMEITR UL
ROUFRGCAEPTITUEREWRNKELAKE
) SiO, 4N 56.31% ~57.09% . 8 & ) MgO &
i 6.52% ~8.98% ,FeO, N 6.22% ~6.88%,
BEn Mg® (N 62.8~70.3, K Em A0, & &
13.98%~15.38% , A/CNK {4 0.75~0.82, CaO
FE N 7.38%~8.48% ,Na, O Fl K, O i & & 5 5
H1.74% ~2.02%,0.90% ~1.29%, £ & Na, O/
K, O fH N 1.44~2.04, #H X} & &4, TiO, Fl MnO &
BEAR N 0.40% ~0.61%.0.17% ~0.20%.7F
TAS Bl AL T A INK A 5 INK S 0 A2 X
(10 .75 S10,-K. O Bl fif vh it A 4 i 7% 85 B8P
ZA) Y0 P H A N, SIO, FEAE 53% ~60%,
MgO & H KT 4% . Mg AR T 45 WINKE R E
Mg N A GRS, 2005) . A Tl IN K & & A ek 1k
LSRR A DL L RRAE PR AT DL A N KA
H RN A,

342 MERXTE AWMANKAR LTRSS ZKIK,
REE=55.39 X 10 °*~65.15X 10 °, fi + JC & Bk kL
B A7 43 i 26 (BT 11a) S b B85 A, & 4R R i
+ X T ER +  LREE/HREE=5.07~5.67,
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Fig.8 Cathodoluminescence images of analyzed zircons from diorite in Chayong

k4 BTFRKBHED LA-ICP-MSU-Pb R EEELR
Table 4 Results of LA-ICP-MS zircon U-Pb dating of diorite in Chayong

N 207 Pl /206 Py 207 ph/ 25 206 Pl /238 206 Pl /238 (J

&5 Thao °) U0 %  Th/U i I i o o 0 TS o
CY-01 271 463 0.59 0.050 7 0.0026  0.2539  0.0127  0.036 3 0.000 5 230 3
CY-02 397 765 0.52 0.052 7 0.002 1 0.2622  0.0101 0.0364  0.0008 230 5
CY-03 338 715 0.47 0.053 1 0.0019  0.2658  0.0097  0.0363 0.000 4 230 3
CY-04 553 733 0.75 0.052 4 0.003 1 0.2606  0.0154 0.0362  0.000 6 229 4
CY-05 271 441 0.61 0.0528  0.0026  0.2633  0.0128  0.0363 0.000 6 230 3
CY-06 264 444 0.59 0.0508  0.0023  0.2514  0.0108  0.0362  0.0006 229 4
CY-07 311 682 0.46 0.055 7 0.004 1 0.2825  0.0228  0.0364  0.0009 231 6
CY-08 640 696 0.92 0.0578  0.0084  0.2830  0.0436  0.0355 0.001 3 225 8
CY-09 319 789 0.40 0.053 3 0.003 6 0.265 0 0.018 1 0.036 1 0.000 7 229 4
CY-10 507 641 0.79 0.048 1 0.0022  0.2397  0.0107  0.0363 0.000 5 230 3
CY-11 1929 2862 0.67 0.0568  0.0045  0.2660  0.0169  0.0355 0.000 7 225 4
CY-12 289 385 0.75 0.0544  0.0026  0.2714  0.0128  0.0363 0.000 6 230 4
CY-13 396 800 0.50 0.050 9 0.0024  0.2524  0.0103  0.0362  0.000 6 229 4
CY-14 291 623 0.47 0.052 6 0.003 1 0.259 1 0.014 5 0.0355 0.000 7 225 4
CY-15 1218 2053 0.59 0.0500  0.0012  0.2511 0.006 1 0.036 3 0.000 4 230 2
CY-16 481 895 0.54 0.0498  0.0018  0.2508  0.0094  0.0364  0.0004 231 3
CY-17 379 681 0.56 0.052 2 0.0032  0.2600  0.0158  0.0362  0.0007 229 4
CY-18 319 618 0.52 0.0513 0.0029  0.2551 0.014 1 0.036 4 0.000 6 231 4
CY-19 338 484 0.70 0.055 2 0.0035  0.2777  0.0183  0.0363 0.000 6 230 4
CY-20 362 871 0.42 0.055 7 0.0019  0.2779  0.0096  0.0364  0.000 6 230 4
CY-21 389 452 0.86 0.053 9 0.0028  0.2700  0.0139  0.0364  0.0005 231 3

(La/Yb)y=4.33~5.02, B &HM + iAW &, E
Fis 1S40 A L BE A Eu 520 R BT 8, B AR 0 R
HES B IE Eu 3% . Eu/Eu” =0.99~1.24.

FERCER TC R IR AR M i A3 ih b (&1 11D), SR &
KRBT HRAICEILE Rb.Ba.K LI Th, 7 #5568
JGE Nb.P.Ti [Alf = U, Bl s ih e A 55 4 A 1)

Cr.Ni FHHE 3918 218.9 X105 ~415.9X 10 ° Fll
57.86X 10 ° ~127.6 X 10 °, [A] i} H A 8 & & 51 Cu
(32.88 X 10 ° ~157.20 X 10 ) Fil Co(24.58 X 10 ° ~
33.72X10 %) KR BA AR Sr %5 (129.9X10 ° ~
164.1 X 10 ) B @I Y & & (14.45X 10 ° ~16.57 X
10°) K Sr/Y {H(8.99~10.73).
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Fig.9 Zircon U-Pb concordia diagram (a) and weighted average ages diagram (b) for diorite
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Table 5 Zircon Lu-Hf isotopic compositions of diorite in Chayong
HS FER(Ma) 7S Yb/VTHS 176 Lu/Y7THE 16 Hf/ VT HE 20 CTSHE/TTHD; e (0 ep() Town (Ma)  frLymnr
CY-1 229 0.007 231 0.000 371 0.282 518 0.000 016 0.282 517 —9.0 —4.0 1021 —0.99
CY-2 229 0.009 170 0.000 458 0.282 506 0.000 015 0.282 504 —9.4 —4.4 1040 —0.99
CY-3 229 0.012 179 0.000 544 0.282 518 0.000 015 0.282 516 —9.0 —4.0 1026 —0.98
CY-4 229 0.025173 0.001 028 0.282 485 0.000 017 0.282 480 —10.2 —5.3 1086 —0.97
CY-5 229 0.030 632 0.001 238 0.282 482 0.000 017 0.282 477 —10.3 —5.4 1096 —0.96
CY-6 229 0.009 168 0.000 430 0.282 498 0.000 015 0.282 496 —9.7 —4.7 1051 —0.99
CY-7 229 0.005 738 0.000 299 0.282 507 0.000 019 0.282 506 —9.4 —4.4 1035 —0.99
CY-8 229 0.005 037 0.000 259 0.282 474 0.000 019 0.282 473 —10.5 —5.5 1078 —0.99
CY-9 229 0.020 573 0.000 857 0.282 451 0.000 022 0.282 448 —11.3 —6.4 1127 —0.97
CY-10 229 0.037 301 0.001 680 0.282 347 0.000 019 0.282 339 —15.0 —10.3 1302 —0.95
CY-11 229 0.006 323 0.000 324 0.282 499 0.000 015 0.282 498 —9.7 —4.7 1046 —0.99
CY-12 229 0.013 544 0.000 595 0.282 457 0.000 017 0.282 455 —11.1 —6.2 1112 —0.98
CY-13 229 0.005 417 0.000 286 0.282 458 0.000 017 0.282 457 —11.1 —6.1 1102 —0.99
CY-14 229 0.006 753 0.000 355 0.282 455 0.000 019 0.282 453 —11.2 —6.2 1108 —0.99
CY-15 229 0.037 040 0.001 744 0.282 342 0.000 022 0.282 335 —15.2 —104 1311 —0.95

H:ey (0) = [(Y76 H/Y7 HI) S/ (Y76 HI/Y7 HD) cnuro —

17X 10 0005 ey (2) = (L7 HI/'7 Hi)s — (V76 Lu/Y7 Hi)g X (& — 1)]/

LT HE/ Y HD cur.o — 7 Lu/ 77 HD cur X (e — 1) ]— 1} X 10 0005 Tun = 1/3 X {1+ L7 HI/17 HE s — (76 HE/177 HO pag) /(76 Lu/177 HED s —
L/ HD pu 1} s Tie =Tun — (Tin —O L fee = £/ e = fom) Js Sy = (7 La/TTHD s /(78 Lu/M HD enurr s F 4. (79 Lu/T HD s 1
CTSHE/ T HD s SRR SR E . (78 Lu/T HD cpur = 0,032 2, (78 HE/T HO cnur.o = 0282 7725 (776 Lu/Y7 HD py = 0.038 4. (176 HE/T" HD py =
0.283 255 f e~ s~ S oa A R R Bl 58 RE Gl A5 BRI £ e st ARESB RS ] LA =1.867X10 a1,

4 PHE

41 BEZBRANGEEHNYEBELFEE

Henry et al.(2005) & TR =8 Ti @& 1T

CR/ANEW

T={[In(TD) —a—c(Xy)*]/b}"*,

Horp. T WAL R °C 5 Ti LA 22 A% 1D Bl

B Y
Fe);a =

=B T W PHE 740 X v = Mg/ (Mg +
— 2.359 4; b = 4,648 2 X 10 °; ¢ =

—1.728 3; H Xy, = 0.275 ~ 1.000; Ti = 0. 040 ~
0.600; T =400~800 °C A #E i iY £ 1E J0 Fl. 31 55 3K

BN AR RRERIEEN T 647~688 °C,°F
¥ 670 C (] 12).
Uchida et al.(2007) WF 52 3R W, & = B i 4
F e B[] AR i a1 T 45 TR ) B AR B Y OE A OC 8
PR ARAXT
P (X100 MPa)=3.03XTAl—6.53(£0.33),
Horp TALJE AR TE DL 22 > U 1O SR AR TR A LAY R
ZBE R BH B SR T R AR BRI I A A

bRz

BE45E IR 1R 376~415 MPa 2 B %

P=p-+g+« H#THHE, K. 0=2700 kg/m’; g =
9.8 m/s* AT 14~16 km,FE¥ERE K 15 km.
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Table 6 Major elements,trace elements and rare elements analyses of diorite in Chayong

FE SCY1  SCY2 SCY3  SCY4 BE i SCYL  SCY2  SCY3  SCY4
Si0, 56.92  56.64  57.09  56.31 Y 16.57 145  14.45  14.73
Al Oy 15.38 13.98 14.60 15.23 Zr 63.5 38.79 54.59 58.77
Fe; O; 1.87 121 0.60  0.88 Nb 6.36 578  4.99  5.54
FeO 519  5.61  5.68  5.57 cd 141 119 1.39 1.5
CaO 7.77  7.38 848  8.43 Ba 191.0  2796.0 130.2  158.8
MgO 6.52  8.89  7.82  17.35 La 11.61  10.49  9.67  10.03
K, O 116 0.97  0.90  1.29 Ce 24.76  23.68  20.97  21.57
Na; O 2.02 1.74 1.83 1.85 Pr 3.06 3.10 2.64 2.73
TiO, 0.61 054  0.40  0.48 Nd 11.63  11.75  9.91  10.07
P,0; 0.07  0.09  0.06  0.06 Sm 2.65  2.69 230 2.28
MnO 0.20 018 017  0.18 Eu 0.89  1.10 078  0.81
LOI 2.02 2.52 2.07 1.96 Tb 0.47 0.44 0.41 0.41
Total 99.74 99.75 99.70 99.58 Dy 2.84 2.48 2.42 2.50
FeO, 6.88  6.70  6.22  6.36 Ho 0.57 049 049  0.51
M# 63 70 69 67 Er 1.68 141 1.46 1.5
Na/K 174 179 2,04 1.44 Tm 0.24 019  0.20  0.21
ANK 3.35 3.58 3.65 3.43 Yb 1.69 1.41 1.51 1.49
P 310.39 391.98 262.87 280.06 Lu 0.28 022 024  0.23
Se 30.82  31.41  31.32  31.38 Hf 1.86  1.30  1.67  1.70
\% 171.6  174.1  153.7  164.7 Ta 0.66  0.64 071  0.70
Cr 218.9  415.9  296.1  284.8 Pb 8.65  90.56  6.29  7.98
Mn 1402 1206 1187 1230 Th 332 1.53  1.63 127
Co 2458  33.72  27.43  26.63 U 0.81 006 010  0.10
Ni 57.86 1276 82.87  69.06 Sr/Y 9.90 1073 8.99  9.64
Cu 34,37  157.20 32.88  38.25 LREE 5459 52.81  46.27  47.50
Zn 83.00 132.8  76.29  75.25 HREE 776 6.63 672 6.80
Ga 14.89  12.37  13.19  14.02 REE 62.35  59.44  52.99  54.30
As 6.30 4.48 4.50 5.08 LREE/HREE 7.03 7.97 6.89 6.98
Se 7.65 539  6.75  9.40 (La/Yb)x 4.64 502 433  4.54
Rb 3992 41.09  34.83  55.06 Eu/Eu” 0.99  1.24 100  1.04
Sr 164.1  155.6  129.9 142
;
Ll @ (b)
6l
12+
[ 5|
oL % E 75
Vi webs s o4r
& ‘W “ 40 R
z 3r
T 16
i
4 ¥ 2r
e # B R
2} £ Lr M
G 000 % 2k 2 5 51
0 L 0 ‘ ‘ : : :
35 39 43 47 51 55 59 63 67 71 75 50 55 60 65 70 75 80
sio, Sio,
K10 AN A TAS KR () Fl Si0,-K, O E i (b)
Fig.10 TAS (a) and SiO,-K,O (b) diagrams for diorite in Chayong
42 EERE B MgO &4 13.98 % ~15.25 % FlgE B R[ Mg/

B R B A S5 R s NS P I A B (Mg+Fe*" ) ]1=0.67~0.70, % B H 2 355 1 Bk
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Fig.11 Chondrite-normalized REE patterns (a) and primitive mantle-normalized trace element spider diagram (b) for diorite in Chayong
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Fig. 12 Temperature isotherms (°C) calculated from

the surface-fit equation on Ti vs. Mg/(Mg—+Fe)
diagram

$& Henry et al.(2005)

VBT e 2% M % =50 (1984) B ihig it KOl
FHVES 5T AR DN A b A 2 B R S T 5 R W B
IR TR 5 T 0 S A N A R STO,
H AT, AL Ti F1 K, O+ Na, O 4 5 & 88 4 ; 52 98
AL O, 5 — B A L 10 %0, 1 i JE — e AR T
10 % s 18 U5 1IN A3 (1 2549 20 Si/ (Si+ Ti+ AD HAE
ANHRL 0.765, M7 IR AL T 0.775; Ca 7E M N A
& RARUE . 5 A NIRE R ) &5 1k 2 4
TCH] B FR ,— %k Ca/(Cat+Mg+Fe) [N 0.26~
0.3 A INK A MNAR SiO, &K e, Al Ti
MK, O+K, O 1 & #HBAL, W& T 8ARM &
BES5ET,ALO, &8 4.98% ~7.55% . BLF

2 L
8 Y8 A I8 A X
<
1 k-
FE IR A N A X
0 I 1 )
5 6 7 8

Si
13 N ALSI AR
Fig.13 Al-Si Diagram of crystal-chemical genesis of

hornblende
LW UMY = J6(1984) 5 ALLS N A1 TN A 45 0 =X i T3

10 %, s H B A 52 I 19 4% A, Si/(Si+ Ti+ AD [
fHA T 0.837~0.891, ¥ KT 0.775, [f #f /R FL H
B SE TR R 5L E N AT AL-SE R I H) ) g IR
13) HiE 34 9 A SR AR N A X, R B AR D A B b
FEA AR B L DL PR T A R AT N
KA A DA A R LA U ) R A TR B LA SR R Y
R TE BOZ A N A 0 T BE D R Sk 8 5 2 R 0 27 3]
T IR IR AR TR E BT A R B L TN
KA RN A A% AR A B 2 E 1138 R A S
PR AR TR A S KA R A )R
T s K AL IE K R AR AR B TR
TR ER B Ab &8 WA A E TR A
pirs ) AR A 2 1T DA 320 2% PR P o T A, R A
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Gy 5% BB B 3h TR FE R o 2 7 52 R A
RA1EH.

FMESIEREYAWNANK ST
(56.31%~57.09%) . & $E (6.52% ~8.98%) . = 1)
Mg* {H(62.8~70.3),Na, O/K,O {H}y 1.44~2.04,
HA B S8R Cr(218.9X10 *~415.9X10 °) Al
Ni(57.86 X 10 ° ~127.6 X 10 °), & 4 LILE A
LREE, 77 it HFSE, # 5 % A~ B &, B AT 25 {0l & B
A B R AIE , 55 8 88 22 1l 5 A X . Kamed et al.
(2004) K4 15y BE 42 1l 45 Rl 43 o 4 FR 28 AL, adakitic
HMA | boninitic HMA | bajaitic HMA HI sanukitic
HMA. B35 5 55 A1 0 vh Al R 35 40 a8 5L 5 b
WA/ B ) T A A B B B B Sr(>400 X
107 MR/ Y M (<<18 X 10 °), &% Sr/Y i
(>40) Fl (La/Yb)y fH (>>40) (Kay, 1978; Defant
and Drummond,1990; Stern and Kilian,1996) ; Ba-
jaites HMA J&—2t /D Wi s A, AR =i
Sr{H (>>1000X10°) . Ba fH (=1 000X 10 °) Fl %
B K/Rb {H (>>1 000) , Saunders et al.(1987) 1\ N
2 M AN 50k R o bR R o Y ST IR
PRS- B 11 IF 5 adakitic HMA [ 73 i
JCEBREAHIE (K 4.13a, b) H A F LU A (Rogers
et al.,1985;Defant and Drummond,1990; Yogodz-
inski et al.,1994) , Boninitic HMA (3% 22 %) 2 i
i 22 LT R AR EA M KA R L, A AE R
& TiO, .LREE,LILE #1 HFSE, sanukitic HMA
BRI 55 38 % 1 BT K 7, B W 48 LREE HI
LILE,HREE & & &AL, [ &} E MgO.Ni fil Cr, &
b ORS00 o 8 S AR R BT RR A S 44 L Y

10°

(a)
mEEIRIE A
Nanc HMA
10"+
2 \ @0
3 &S
2
10*1 1
10° 10' 10°
Yb,

Sr/Y

B RE I R - Al s N B B (Yogodzinski et al.,
1994; Shimoda et al.,1998; Kamei et al.,2004).

SR A A H, 32 o R A 2E R AR 5 A
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