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HA B Mg*=0.680, (FeO)/MgO<1, Ni106 ppm, Cr399 ppm (% 1), #& Kk
2 3% % K W AR . Mg*=63—73%), (FeO)/MgO<1 ™, Ni325—400 ppm, i% %
RAERBEGHBEREZRERN Y, REEZLBKUERBOEELR & K. & 0 LUK
TiO,, & FeO/MgO M4fFE (& 1), BAMBMBMIERF >, BUFIAR LI B &

£ 1 XESREEMEALEERTR, RBTRINER

Table 1 Major element and irace element contents of volcanic rocks in Yidun Island-Arc

B B 1 2 3 1 5 6 7 8 9 10
B = B44 | B3| B2 | 54| &4a7 | 46| £50 | @49 | K-10| Wos
Si0; 50.52 | 52.66 | 54.70 | 60.80 | 62.16 | 63.08 | 63.08 | 64.99 | 59.72 | 63.39
TiO; 0.85 | 1.18 | 1.13 | 0.85 | 0.68 [.0.60 | 0.63 | 0.55 | 0.83 | 0.81
Al,Os 15.89 | 15.43 | 15.64 | 16.89 | 15,43 | 15.06 | 14.97 | 14,46 | 16.68 | 15.51
Fe;0s 1.07 | 1.20 | 1.49 | 2.48 | 1.35 | 1.19 | 2.47 | 1.04 | 1.96 | 2.11
FeO 6,75 | 6.04 | 5.83 | 3.69 | 4,03 | 4.29 | 3.89 | 3.18 | 3.93 | 4.02
MnO 0.10 | 0.15 | 0.13 | 0.07 | 0.04 | 0.04 | 0.09 | 0.08 | 0.10 | 0.13
MgO 8.33 | 7.76 | 6.49 | 2.59 | 3.71 | 3.54 | 2.50 | 3.35 [ 2.66 | 2.62
CaO 5.17 | 7.02 | 7.04 | 4.20 | 3.72 | 3.60 | 5.41 | 3.80 | 4.81 | 3.93
Na,0 3.65 | 3.80 | 2.65 | 4.00 | 2.70 | 2.70 | 2.55 | 2.69 | 3.80 | 3.72
K0 1.71 | 0.92 | 1.67 | 2,16 | a.51 | 2.25 | 2.21 | 3.11 | 8.05 | 1.24
P,0s 0.14 | 0.142 | 0.12 | 0.14 | 0,12 | 0,11 | 0.11 | 0.16 | 0.18 | 0.18
H0* 3.44 | 2,52 | 1.94 | 2,04 | 1.84 | 2.28 | 1.46 | 1.86 | 2.22 | 2.26
H,0" 0.82 | 0.14 | 0.30 | 0.62 | 0.52 | 0.46 | 0.94 | 0.29 | 0.19 [ 0.17
CO; 1.0 | 0.48 | 0.33 | 0,03 { 0.13 | 0.20 [ 0.50 | 0.13 [ 0.17 | 0.10
La(ppm) 11.90 | 13,92 | 16.23 | 20.48 | 21.51 | 23.17 | 22.41 | 20.70 | 27.45
Ce 23.27 | 27.46 | 31.17 | 60.75 | 36.69 | 42,59 | 16.43 | 13.73 | 51.65
Nd 11,16 | 12.99 | 15.60 | 22.64 | 15.13 | 17.87 | 3.45 | 2.92 | 21.47
Sm 2,74 | 3.25 | 3.92 | 4.54 | 3.13 | 3.62 | 0.81 | 0.71 | 4.25
Eu 0.83 | 0.99 | 1.25 | 1.08 | 0.76 | 0.83 | 2.81 | 2.55 | 1.03
Gd 2,70 | 3.38 | 4.16 | 3.65 | 2.70 | 3.00 | 2.74 | 2.45 | 4.01
Dy 2.82 | 3.68 | 4.36 | 3.57 | 2.57 | 2.04 | 1.56 | 1.44 | 3,94
Yb 1,29 | 2,19 | 2.60 | 1.85 | 1.60 | 1.76 | 15.69 | 13.90 | 2.52
Y 14,31 | 20,80 | 24,45 | 16.78 | 18.92 | 17.04 | 15.40 | 14.93 | 20.13
Th 3.80 | 4.78 | 5.42 | 9.90 [ 10.30 | 10.10 | 10,50 | 10.40 | 14.43
Nb 8.7 8.9 [ 10.7 10.2
Ta 0,701 [ 0.77 [ 1.10 | 0.75 | 0.72 | 0.68 | 0.69
Zr 99 118 123 128.1
Hf 2.89 | 3.28 | 2.40 | 5.01 | 4.06 | 3.58 | 3.51
Rb 43.5 [186.2 |193.6 |229.8 [124.1 |142.7 |61.0 | 72.9
Ba 410.0  193.4  [268.3 |556.1 |124.0 |408.8 |473.8  [486.0
Cr 399.2 |258.6 [231.3 | 31.0 | 16.4 | 28.8 | 29.93 | 13.63
Ni 106.5 | 97.60 | 89.9 | 10.1 7.3 9.0 7.94 | 8.18
B £ESFHPEREARAESTERR REE B3R 6 MR B L0 AR LR P04 Nb,

Ta,Zr, Hf BIEREHEBTHT,
© Mg*=Mg*/Mg*?+ Fer? (Mg*?, Fe*2pH8/R4M50
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Table 2 Chemical analysis of Hb in andesites from Yidun Island-Arc

# 1t ]

8502 Tio; Ales (Fc0> MnO MgO CaO Nazo K20 1’205

£ a49-Hb, 46.15 1.64 6.66 16.75 | 0.14 12.08 9.40 | 1.46 0.38 0
£ 47-Hb, 47.79 1.12 6.85 16.68 | 0.17 12.36 9.46 | 1.35 0.38 0.11
& 47-Hb; 53.81 0.22 1.83 11.57 0.01 15.65 | 11.41| 0.36 0.13 0,12
4 49-Hb: 54.34 0.11 0.90 13,20 | 0.39 14,33} 11.81} 0.10 0.14 0

B & F F ¥

Si Ti Al Fe Mn Mg Ca Na K P
£49-Hb, 7.35 0.20 1.26 2.23 0.06 2.87 1.61 0.45 0.07 0
£47-Hb, 7.47 0.13 1.27 2,18 0.02 2.87 1.58 0.41 0.071 0.002
£47-Hb, 8.21 0.03 0.34 1.47 0.01 3.57 1.86 0.10 0.02 0.02
£ A49-Hb;

E: 1. ANERSHBFEHIREGS 2. AESFARK 24 MEBFHEMITEG,

HEBABRING, ZUAEBRAMHZRAER SRBENHRLBELRERBAE
=gy @0, 2l g R HBAFHMT Gt RAs, BBy YRSER “Wik” o i
CingteA) Ry HBRFHELE (fkA) FL£E5KBAMMRBIIER, K, AKX
ZUEHLXEERRAEHIER, HTARAFLERY, 2ELREMTRETEARRE SR
RUAEBERER,

(1) FREZRESRUERASIKKLTE ™, IR 8 LA 2k & 8t 6L,
i EEVEH MR T BB ZRE—RUE—REERT.

(2) #IIEPEEAEREGHREERKRAE, XA AfRE, sHAME
A%, SRUEPHERY DHAERL, FH+AEREHWRE.

(3) PHMEZREESRUARERSAAMRIEMIEIN REE & 4 &0 (B 1),

(4) BREXLERY (FeO+ Fe,05)/(FeO + Fe,05+Mg0) —SiO, 25 Feig 3 1),
BZUlE ey kRS RFL, 5 Osborn (1976, 1979) 7E fo, {EE &M T Bf Kt
ZRER I EEREREREYME T,

T, MILAHERETERE &2 RERMRLUEREA,
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XEGREREX N EFELETRESEME 3, #&SI0 (&R, KWAETS KW
M B ZRE—ZREUEE (Si0:50%—57%) fflls—E LA B (Si0, 60% —
67%)s MBELF—AHRIM (Si0.57%—60%) (& 2). AREBEMEETEERARD
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ZREREZRZRE (8§ 4—82), aRELERLH30% (D™=0), HLER G #ER
M (R3) XM, K MgO, FeO, CaO, ALO, &BHYBTHER (g 44) iy
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Fig. 2 Diagram showing variation of major elements of calc-alkaline volcanic
rocks in Yidun Island-Arc
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Ca0, Na,O, TiO,, P.Os R, KO Birfi#ash. R, MgO 1 FeO 78 & /& W
A% (E2), XFhEBESEESADERMA NI Cpx+ Pl+ Hb+ Mt 4y B & &5
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Table 3 The calculated composition of accumulate

M1

M2

# 3

Si0;
TiO:
Al;O3
Fe 03
FeO
MgO
CaO
N-‘lzo
K0
P2Ps

43.86
0.24
17.57
0.14
9.42
13.33
10.14
6.31
-1.21
0.20

47.24
1.06
14.11
0.28
8.45
11.26
10.51
1.09
1.07
0.10

48.81
1.72
14.42
0.93
8.69
10.99
9.66
1.30
0.05
0.05

E 1 ZRE (B 4)-ZRTLE (B 2)F=30%;
2 ERELE (§2)~FWE (§54)F=43-46%;
3 ZREWUE (§2)~%LEHE (W 10)F=44—48%.

ik Na,O, BHEFRMERLS PH ALO: SRR, XYW PIGERASAK, FRAHERER
MAERKERE Na.O R KO8, 3 FARRR XWLZE, Hb RTGZ2EXAEHER Y
Mo ETi, BHERYYHEERS RIRHE SERT % 48 h: Hb+ Pl+Cpx+Mt, ZHA
ARERE PR GAHARNERSLEBY ALY E, MARSRUAFHERT Y
HAEM—B, EHRLUEFTRAGREZRARS G2 FORETY.

3.2 fHBTRHMBRILZE

Allegre (1978) FZ5ftH, M FHBERFI> B AL R RIERTENH—F 7| Ik &
=¥, EC—Cul (& 3) $O, KERITEPEXRA—FESHEANE &; WE
Cu/Ca—Cu BB (nE4) w, MA—FREFFCu BHESL ., B3, B450BRRT
AXERMEX LA ROMETEELESE. eNEE 4 PHEET Th #ihEL: W £E
3 La—Th 1 Ce—Th B # kil dF AW EL, IEHIZE R ARBEZRABERHE
da s Y.

EZRE-ZRRWUERE, KW &5 EITHE (REE, Zr, Hf, Ta) ) 5Th#j
BASHEAMES. BEThH 28 & % D=0—0.1, 7 % REE § D {& i § 25:
DL D/ DR DN DI D™, |} DM ok, RIERE R RIFAKRIEIRE &
R REE o8 NBESA AN LS, XERSEEMEMF (B1), D*H KB RT
Pl Kk BEs d, MBEKH DMREE [ENBEREHKRRET Cox hé @8, XIiE E£7T
Cr, Ni[f Th KB ERFKAISE,

R EIRTX, Bt La, Ce b, SAMMETERS AHERRZRE-Z R %
A BRA S REE IR AEL (B3), REEM D HK Kk HA: DD DMID"<D™ Fi
DE>DPy>DRY 3 H, DIEif D<1 (LREE) 2% D>1 (HREE), WBxR&i% Wr By
RaREM, SBIRAER S LREE iREH K, MREE J5% HREE R EMRIL, REE

O Cu M Cu HHHEZRPTRAPEMWEREETHHTRRE.
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Fig. 3 Th versus trace elements of calc-alkaline volcanic rocks in the area
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Hid, YIRERD (B3). Hik, EREKE, Y EERFETEREMRKHE X |
i~y ZRRIUBUERERER—DBE, Hb FFAKES d.
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Fig. 4 Th—Th/La diagram (a) and Th—Th/Ce diagram (b) of calc-alkaline volcanic
rocks in the area
Kemitassg (B3), IRRET Hb XM BRAEKRELE &, WX T &£ Hb b
AREHER, NRRKHYY-BEIERE.

BHT B, BAR ALOs EREF BB, SrikENRMEEX, B K W E K Eaufi5®
W, RYUPIRZRALR, BEREORKEMK. Cr-Ni &REBKTRERERMEY & Crfn
Ni fy s phE AL &R, HEE AR PLZ/NTF Hb,

B2, METRBRCEFMERIESE, &R FEALFETEHEXRLERMZLE
RERER. EZRE-ZXRZWER, TaHZd1EA Ol+ Cpx+Pl, &Lkh PI>01H
P1I>Cpx; ZWHEB, &% Cpx+Pl+Hb+Mt; EROMBIX, R4 M 24k, E
45 d Hb+Pl+ Cpx =Mt J 4, #tEkh Hb>Cpx =PI,

3 WYEEXER |

B s REFRZB AR, ARGREIRMEAEUIEM LR L REMHLUPLA
WA HR=7% R Cox—Ol—Qt HE 019, KRR EMN, ERER, EHHEX,
Cpx IKMHEEY R, Ol HaX 4/, Lk mmiks&m Ol WA EmHE (B5a), B5D
Jn T AR SR Z R E —R WS R A R AT RER A D F MR L R,

EZRE—ZRRWER, BARAHMETOIX (Flatm T), RO MEBRLL
Ktk 5 latm TR Ol+Pl+Cpx &L F17, BHEMBERUBMERE SR BFHAB
B — R EL RS R C'0, SARSERERE, ZRAKEXRLO01+PLE R
RS, RAO1+Pl+Cpx b, BREWHAGHRMEXRZ AR REE,

ZINE—KEZABRHEARY KA T latm T Opx IkME L | X, 2 WA Opx &
By SRIUARSETWHEAYT, KILET Hb BEEHARHBEASRENEAK, Bk,
Cpx—Ol—Qt FA A7 1 atm THMHEHTREAETRALUERKE R,

Helz (1976) #fTHZRAMMEREN, ARAXIBETIXRAHET .

Hbs=—=Aug + Ol + melt (4fk)
XRRE MAINA R EE Ol+ Cpx 5RK KB, 7€ Ol+Cpx+melt ZHI KB R 55M, K&
RFB Ol REHRREILLE R BN, ZRZUESRARUAREETE b, 78

REMTHELE.
Ol+Cpx +Pl+H,O~=Hb+ Cpx+ Pl
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Fig. 5 Cpx—O0l—Qt diagram of calc-alkaline volcanic rocks in the area
5 a W FRAEH(Pe. Puyo) TR RE CO-BNPRHMESN) 5bAARERE kLEE Cpx—01—Qt
Erhyfr B R TR X R
I-ZRE—ZRZLE 2—ZBE—-RLE (ANREHTESR Grove, 1983)

Ol Gipsk R P &, Hb HILHE Mo
EESD L, EREARERRI B R
HeMitnE, (HRE MBI E HOF %
MR REML R (B 5b). WMMXER, X
Ra201+Cpx + PIERMIRAER Z KK
WRAKIREBE P b, O15 & KK
BIiH &, Tb BBt H, Wah ek a
Hb+Cpx + P14k £ m BT FIRZE,
FEERIERK.

A 6 ZEY R A—C—M—SK AN
M Cpx F1 H.O AT F] XO—R,0s—YO0—
ZO, T BB %, LEBEE HR
TAX GRS KR EE. ZRE—
ZREUWEBREA RS BHEHEHE T
etk R 1 atm FTHIMD S, 1H1R Opxin
O1 75 lalff Yo ZB B HR B 2 K
& Z01+ Cpx + PLEL & [n] sk B> 5 3K 5
MK, 2ERBROMBLAES 1atmF

ZOz/

50

-=YO

/X0 R,0;

B 6 AXEmMEKLE R X0 R05—~Y0—Z0,
53223
Fig. 8 XO+R;0;—YO0—ZO0, diagram of calc—
alkaline volcanic rocks in the area

EGIEES, #EHES O Hara (1976)

MRLFARREFRBRTAERTRERBENRETRES RS, BHAERMTH

%, BESHK, OLKGE/h, PLEH K O,

EEKRER, B Py Kk, OLKY Kk, PLEGi/ (B 6)49, AXZW & K2 KAL
Flatm 5 5x10° Pa A A4, PARRES T MM X R aKmmEE%. bk,
R RE RS KM BRER, SROSESHTFRAEZH MR EAHTHERESR
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A=A M3 ERBEE R,

g Eatr, WA, NESMEREZREKERERENENLE T X £ 01+
P14, 4201+ Cpx+Plitsg, ARMZREZURME, E—EWB, Ol 5HRRE
W%, Hb Fihf. H¥2B Hb+Cpx+PlEMt 4, HAERUSK,

3.4 SESRHEREN

Hif—FEMhr A& RIERAMEZUERE, BRINEHATASERO Hi7E R,

1) FIAAHETEST SR AWRTRARBEEPARERERTWEAGKRKRS (o
#3);

2) BENYRIIHEEFIE, SRBEHERS. FEEEEYO>TFR, HEAGE
£ SR A B YE A R 6 (Nason #1 Vankik, 1978);

3) WERBEABKKS, BE/NZFEHEFHLROT B HHEL;

4) MER ARMBRXETHR (<2%);

5) ELERDWHERMLEAL, WAKMNEEPME, RE—RAIFHERRD;

6) BV HHERMILEAEEL, UBIRGHARMEM, BEEFPED. 2). 3), 4,
REB—RINERBRS B AR,

B, IMHHEETHRAEROWARRE, SRIR, SRV DHEMETHRE, 4
B, ERMREAEBRSY, BEAFHNERTDHARTVHE 2SR, SBSE2), 3),
5), 6), AR —RFNRESRK, ELPELLARELHE,

HFEKRERER, BEASAY Y Ib, Bi 8, 3F Hb, FHEIZHLE & H
WA (T, P, fo) &Rl iEhl, SRR\ E—-HEFHTH-HBREE 2 A
¥, 1EM, HBAVE Hb BIEANAHAS . SiO,, ALO;, MgO, FeO, CaO, Na.,0, KO,
HRAY PR, B#aTiHR,

B 7 JBR T AR St AR AR SR Rk E B th ek,

EZRE—ZRRIUER, WE 4 AHRGKRER, BERTFHEAE RS> (EK3)
TR LR B W R o, 55 43 M O Cpx:PL:Mt:Ap J4 31:26:42:5:5, &
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Fig. 7 Diagram showing chemical compositions of calc-alkaline volcanic rocks and
evolution trends of magmas calculated by quantitative model
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Table 4 The calculated REE centents in magmas and REE contents in
calc-alkaline volcanic rocks

%FrERR REE &1t (ppm) woR B il fH(ppm)

& 4 &2 & 54 F=0 F=30% |F=41.5%| F=60% | F=70%
La 12.0 16.2 29.5 12.0 16.2 20.0 24.0 28.0
Sm 2.7 3.9 4.5 2.7 3.9 4.8 4.6 4.5
Eu 0.8 1.3 1.1 0.8 1.2 1.4 1.3 1.2
Yb 1.3 2.6 1.9 1.3 1.8 2.3 2.2 2.1

¥ B4, £2, 85 SINFEERBEERE. ZRZLENZLERES. FRESER (§44) B4R
BE.
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Abstract

The Yidun Island Arc is a Triassic tensional island arc developed at the
base of a thin continental crust, which was tensional in the Permian and
the earlier Triassic.It is characterized by development of intra-arc rifting
zone and inner-and outer- arcs. Airc volcanic rocks are mainly calc-alkaline
volcanic rocks, consisting of basalt, basaltic andesite, andesite, dacite and
pytoclastic rocks. Studies on their petrography, major and trace element
geochemistry and phase equilibrium have shown that the calc-alkaline
volcanic rocks were fomed by fractional crystallization of a calc-alkaline
basaltic magma and that the andesite was formed by multi-stage crystalli-
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zation of calc-alkaline basaltic magma under different pressures. Model
calculations show that after Ol+Cpx+Plag*+Mt+Ap crystallization from
calcalkaline basaltic magma under higher pressure, fractional crystallization
of Hb+ Cpx + Plag + Mt took place in derived magma, thus producing andesite
magma. So, separation of a large quantity of Hb mineral is an important

factor controlling the formation of andesite.



