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Fig.1 Adakite in ( Na;O + K,O ) vs. SiO, diagram®
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—mE, EfT5HASEE KIS (Fe,0,+MgO+
MnO+TiO,=6%; Mg# =0.36) W & A[H],

Defant et al'#§ H HBLAI 4975 $8ARE (>400%1079),
B A LAIX E) 3000x 107, i L E R E R SIM R E
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B sr 5% (Bl 4),
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Table 1 Average chemical compositions of adakite, arc magma, Archean
TTG and liquids generated by experimental melting of basalts'

LEEE Wik nA VAW R A RIS HIERAKE TTG HA LR
EBEMHE | N-81 é N=9 F) N=80 & N=250 é N=355 é N-1 3
SiO:/lO': 64.66 32 67.30 1.1 68.22 5.6 68.10 6.2 69.79 4.9 69.75 69.76
AlO3 16.77 1.0 15.78 0.2 14.63 1.8 15.07 1.6 15.56 1.2 16.89 15.59
Fe:03 420 12 3.30 0.2 4.28 1.4 436 2.0 3.12 1.5 2.96 3.8
MnO 0.08 0.02 0.05 0.01 0.09 0.03 0.09 0.10 0.05 0.03 0.09 0.03
MgO 2.20 1.0 1.96 0.3 1.0 1.55 1.55 1.0 1.18 0.7 1.26 0.71
CaO 5.00 13 3.67 04 1.8 3.06 3.06 0.6 3.19 1.0 3.93 3.16
Na-O 4.09 0.4 4.19 0.1 4.15 0.5 3.68 0.5 4.88 0.8 4.2 4.5
K-O 1.72 0.6 2.15 0.3 3.37 1.1 3.40 1.1 1.76 0.7 1.31 1.81
TiO2 0.51 0.2 0.54 0.0 0.46 0.2 0.54 0.3 0.34 0.2 0.54 0.85
P05 0.17 0.1 0.12 0.0 0.21 0.1 0.15 0.1 0.13 0.1
Mg EiE14 0.51 0.1 0.54 0.03 0.36 0.15 0.41 0.15 0.43 0.10 0.46 0.26
K20/ Na:0O 0.42 0.2 0.51 0.15 0.81 0.3 0.92 0.4 0.36 0.15 0.31 0.40
FeO" 6.99 1.5 5.86 0.5 6.05 2.4 6.54 3.0 4.69 1.6 4.85 5.39
Ni/10° 24 19 24 8.0 5 4.0 10 8.0 14 10.0
Cr 36 34 46 8.0 8 5.0 23 15.0 29 30.0
Sr 706 439 280 24.0 380 2400 | 316 150.0 454 200.0
La 19 11 17.7 3.0 48.1 17.0 31 9.0 32 20.0
Yb 0.93 0.37 1.1 0.2 4.4 1.2 3.2 0.5 0.55 0.3
Y 10 4 17 10.0 47 21.0 26 5.0 75 4.0
La/Ybyy | 142 11.0 7.5 6.6 39.7
Sr'Y 68.7 16.5 8.1 12.2 60.5
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Table 2 The geochemical characteristics of adakite and its genetic links™
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# Si02(=6%)

i ALOs(=15%)
1% MgO(<3%)

5 Sr(>300 /10°%)
T Eu B¥E

16 Y(<15/10%)

& SUY(>20)

18 Yb(<1.9) 10°

# La/Yb(>20)

fi HFSE ({1 Nb, Ta)
18 ¥'s1/*°S1(<0.704)
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SiO: 7 0% 4N, Ak FRIMES S A KR AR

&K Cr, Ni #EMEBRER, WREMBBHE, RUELIFTRET BN E
MO 5EMIRENPEAKARE

BN AHBRRARESER XA A5 B 517

RTIERE S 00 SuY L{E, RUTERRT AR AR AN REH
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RERIBIS R, RUGETHNER R EHE

SRE\AM G0 E—H, RPFEXFE Ti MBEA NG EEM

TESICKICE T, S0 /X LBk Y
WA R dgskm N RER G &k HE 23, 1ok,
By B2 B L X A4 B B %2 LU A T RO O B TR A b
BIR Mg# M Sr Nd/Yb Z[8] ELAg SR A 56 | 5%
BERE 5 I A Ab T 7 4R S B s At F
7oA ML B3R K T S A R AT,

Defant et al ! JFIE XK adakite & TE/NT 25
Ma BY4ERRIF 1 R V8 A 30 X 325 1 e AR v i o g 7
A, {BREJE BIBFST & BL T 5T Wk BiAE R e a) DL
A, T HE B — S b X IR K B A TR 5 A A
(>25 Ma) W IEFEMR b G278 . AT BESZ EA1A B Hivk
B R 1 3R 35 AN H IR AR BE R R BN, 7 Andes JLERTE
TE & B T8 B P (lat—subduction) Tl T i Y 352 18
}'E%l‘ilo

H Ty S AR AT [ T 7 A 2R IR K v SR
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ABRB v EE X E—AFEEE AR SRR
HURRIE BUE A R A AR BIR A T8 T
A M S HESREENS S, TERTE B
GBI BRIR T AT 1) M —SBER Z I AR EA
RE Sr S BAE La/Yb HAB SEARPA Bb 9IRS B
ZEAMAHE MgO M Ni Cr & B HRE, Bl
FEAR A e R S A T A B 7 0 B R R
A—MRERREEE TN, BRI RETFEA
R PR ST 3 8 A0S 42 il 4 P A 7 0, (K
HRIE A SRR, B LREE St 1 Rb &
EARIRAE, DL EERIR A R 0 T s e 8

WAES 5REHBETANBR(E 2),
BakriakEE ME No RG34, XFdE
A 2K 3R S 1ot R SLAT LA AR 2 ARF o AR R il Y SIE 3R
A BATA ARSI A L 72 o 5 S Al &
R HFETE AR B B 3R T R (HESE) M A NG,
Ja KX A N A i, O I2 2 HESE W& 4,
AT & Nb XA 838 g J5 X 57
RERZHRRMpENERKBANERE T
AR HNER B B 53 R F5 30 BB 5 3R BB bt B 2
AT LL LR SRR L™ A  Defant et all'fE
Kay OWT5E K T2k B BT & |1 5 90K 1L B9 Adak &8
B e TAEMEER b X EMNRKER “4i
FIER R SCHRIK TS (adakite), HA—2B3 L1 E
AP TAEF R A B NEES B O g ho, ¢
A AP A E KT EREERY
Y3k 70 0 B 0 S dg 4 v 3 38 T B KR R 4R = HF
Bk v A VR R ISR B9 I0 goe2n
FEAMBETCRLFNMNEINEY R AA
AT & ET ZREREX R E (& 1), i
AR TR X —I8 &, Barker et al PEYHIS
FHZRARMARNE RGBT L= ER KRR
JA4K,, Rapp et al"‘q(E’S—a)u& Wolf et all( & 5-b)
P Z R X R A BRI R I fEHHIKAY
ENTAEAEF0)6, mEW LITE (HREE)JLT
BABE  BHm TR (REE)EABARBENE
£, YA TaERREREMALEN BR&ET
BREm SR EAREITATFSNERE s),
SR E A E R RIA A —
EARRE Mgt F1 Cr Ni B, LRER¥RYE,



1154 th 5]

H 7 2008

RRAE TSR ISR Mgt B R H~0.45,
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Mg# FIE Y Ni, Cr & &, B8 A Y 0 R 46 B R
i, XA SRR A S S s A A A EAR
g P=gpees | SEHE TR RHA — R R IR EE R %
PSRN RA ST, ERANEESFEA

HR/REREAE

&—@ 5x 10k, moo‘

I~ 22%10°kee, 1050°C
O 32%10°kea, 1110°C

L A | 1 14 i1

La Ce Nd Sm Eu Tb Yb Lu

AR 4 S PR S O 2 K B T B 7o e
Atherton et al ™4 tH 15 i 7 52 th 7T 14 ph f JE £
TR FHARMERE A 2R E LG
B 2 v £ 0 AU TE B I R oh AR SR
KT BRGSO R o A IR i 5
B, BRI T WA MR A
B P A T R TR P B B T R T K R
VRS0 10 ST BB AR AR MO R RAT
[BRA —I T T H52h Rk LA R & MO,
8 MgO BRI A M T 2% 1 8 Mg# M
CrNi i, SSECHFE A AT T H b 5 b
A 4241 2 A S R R T | B 0
FARUUF MR R 7= yorsr-n

ok
& 10 X10°kpa , B56°C
553 10 X10°kpa , 1000°C

HEhIREIER A

T [e=f3 10 X10°kea, 875C
1 od D) 10 X 10°kpa, H50°C

& 5 3Rk BOR B R e REE Bli#
Fig.5 Chondrite—normalized REE Patterns of adakite
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Fig.6 Schematic illustration of adakite production by oceanic plate

subduction and deep differentiation process™
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BHINRKAERS KaNKE ERRNKEERE
MRES T ERKEEERERN S TR REL
ST (RUMEA BT AR e A S
HEE AT A AN A ) BRI Z e 5 B
Martin et al®™ 298¢ 1 5 & F] Austral Volcanic Zone K
Bk viafEN TTG MBURA, RAFEM TTG
A E IR FHE B0AR U BB LB _E A AT
M) 3% R B3 — L R R RN,

BIRTA R — ] BRI 2l o KRR s
RS, BINTEIERE M 2 B (Mindanao) 7R #
) 55 0 BU 2 5 (Surigao) EHT YR IB A, A X
Lo e BT BOA R R R IR 5 Y A SRR R AR
MY, BT LREE Ab, XEHEFHKRAT S
55 8y b AR BRART b A DG R b #5559 A AR 1
MAMATTE ILE, o, XEFTIBNRIA P
T SIO, S RMEASMBILRNWEKEMLEZ
B] A AR 41 B9 AH E M, Macpherson % 45 & K Hitg 1&
5 EREYE, A X e R 5K TE i B 4 = ok H LN
BEER, SR Rl A R IR B IUA S AE b
W8 = (20 35 km) KA A A B4 AN A B R
SrREE R, SR BOEAGE B KORE W E S
KIEBREFERER, EELAZRERMAYIED
S5 s kAR, FHS Mg# WRBRE RS
R, ZERBEGRUBBEPIREREART O
H), B —RIVRIKR TR A (8 6) ¥,

3 BRIBFELSHE M E5RHET K

SR
31 BRERESHNE

5K HE A7 00 G Ry Rk BT
DFHUT 6 7.

(1) BB BT A (adakite) , T T3 K HLBE
TRA , REZ R i w8 R 8

(2) R RIX TL A (high Mg adakite, HMA), LA
B Mg# Ml Cr Ni FEIE, ZHRT B RAIRIX TR
BRS L EMEEESNTY;

(3)TTG AE , NF T M A E) adakite, X7 7 HY
TTG EE Si M3 Mg, WTRe R MBI RR S KL
BCE A AR 1 Rl Y R

(4) = PR ES R M 3R 38 72 & (high—K calc—alkaline
adakite, HKCAA), LA'E K 9 Mg.Cr Ni A HHE,

A HE BN, KK

W Eh BT b5 S 04 v R 1 — B A B A A R
TR, & 3K L F B I8 T BB 37 Bl oS AT IR Bt

(5) /5 B AEE (1) 3R 15 52 4 (high K and Mg adakite,
HKMA), 8% B A PR UTH T e Bk b 08 o s
PRI B

(6) 8P R I% 35 72 %5 (Super K adakite, SKA) , 7] B8
A& AEAR & By AR 09 8 40 4 R AR B AR T OB
R,

FRBRETAPHE 13 RBT O MERER
A MBEIENRKER E 46 LN CRERER
A CRETE R R R RERIY K
REANMTFRENSESMSE, HFREHHRIFEERXY
JER TR IER, BT BB IR B B A BRIk T A
FFIE,

R E LA RA &IFE T B MMORB
W B IR RIE BN A A A RIBRIA TS, R
adakite KIS B MBI AT EE I, B b T,

(1)adakite 7= F & LA 5T, 2 o &9 MORB #
SRS RE B, W R BB AR BRI

(2) 7B adakite B Na, Na,0O/ KO L {HE
HRF 2, MHERTB N2,0 5 K0 SEMIE;

(3) A adakite EARFH ¢ (ND)(IEH ) TR
&89 I, (<0.705) R 7 e AE , i B R 3 AH &,
e (Nd) R RIRHY 10E , R & 19 & (>0.705)

(4)Adakite RE WERILZIENR , A WA E
FHEEMT P #EhRE

{BJ& Defant™7E 2002 4 X & # f# B adakite BY
FE X ;adakite RE—N—MBB X FHAE BHEA
F adakite HiERIL 4G ME AR LL A A TR A FRE /Y
& X, Kay FWHIEE  SHEEAST WX EH
(B ABAMARHA ) &M % 0 RAMER R
AR M ALY adakite,

HE AR B IR KRG 4080 X A R IR X 2
B 5 iR & RS R E R S g e,
A AE RN SRy 2 W S B T st 2 486 i 3B 08 Y Logfo,
AU ZEHLH

P ER TR FEFETHAD S, Hig
FHTRBLERNBHRA LB MNEX SRR
Aot Ao RE, TEEME o, ERE)>
FMQ(& MM A -k - A XA ZE b3 +2(HhEt 2
B T ALY - A (SSO)E M4 ). Mungall(2002)1H
H, BA R8RSR RS K S0 IR 63
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EAE B EAE N AR E Cu—Au
WK, R K BT 5T 28 2 SO s A
Rl A B IRIA R A K 2 R B EATHE K R fo,, A
WA FEMR Co—Au B K, BT fo, Z5b, 55 —4
R Cu—Au O EHMEEREEFH TR H
Y, BUTH B R IETIE A T 7 R IX f R34 5w
AR EA FLEREEX, EMNRAEftakEs
Cu—Au B 1EFAMEF1, Mg KL Cu A 1EH
METEXHEENMAC KRB VEREKGZRER,
HEANTRK BIFIUT TR ZME— AT aE, YRR
A T B 5 AR (R B Ak 2 IR 07 38 SRR AE = IR L6 3 R
BRI R FEAZ M Cu 1 Au,
32 BKIERESH

B LAY adakite FE /00 F AR T JH4
BT S X B LN IR Arid Hills FEHRE | H AT
B NS Aleutian #F5 A9 Adak DA K FEESAG L
2L /R . Jt3E Cascade Mount St Helens, #& i &
Baja California . B E S MTHTA R M JE/RL /K IR
fa Patagonia T8 Wi B9 Austral Volcanic Zone Fl
Southern Volcanic Zone & B %Y Cook 5, il
[X ) adakite KB EFREFWMA (< 25 Ma) 1f
A R, BT R RE TR — N 70~90 km,

Bk v A R R B Us RAE PR P iy —
MR BFHE, RS TEEN TEILRERIGhZ
LY BRI R A W A Bl
B e F E MM KRER TTG &N —1T REK
JERUPLH , B b AT LA R s e Ak A hAh 3R
EN TR ERAE T EENE X, Kot
REZLWN Cuo-Au T K SRIEEZHAKRE,
e EA AR, KITH T X T H 5 A es»n
BRA B R FARKGIL, EEFMER T #7IK
PR 2 T 0 M T D3R ST P A R AR i 550, R b
WK IRA T AT, UEKEZ NFEE R
ARV e R Tl WTE S S E R
FERERMIR RV 3 M EW, ARl AR
W—rhERen,
33 BEARESKIFTHEXMESKE

Thieblemont et alP & FIRIT T IRBETAE S
YERM KR A48t T 23K 43 1 Au.Ag.Cu.Mo
REMEABEET K, RIH A 38 M HRIK S
HX, MEBXARSEET B EIETTR WL
RIZE R ZRUF L X YR AR IR A R e

BEA AR (4B R 1 4 549

KPP T X 2P EEER R R —
ZE W ZRE S Co—Au BT E BV KR
HEM AR, REBS BT A X RERA SR
AEMIBRE LAWK AR, (IEE S A Y
M Yb; HEMEARN ¢ NdoEMAHMNZEH S
LR WG L (>0.704), KEIE AILFEEIE Bon
KL F i X 8 & A K a8 BA R R
FRAE,, DU IR BEE R £ 0 IR b B U5
05 A B & 0 R R I AR A EE
bb A SR B 3R 38 T s B IR AL A ARRALE

MR VMR X B & R GE R ZEEIA N,
(1) PRBIRTLRBEE I MgO & 2 1 Nd—Sr [F}M
RAMKRH Mm@y R A SHEEER,; )8
Fe,O, S RA B NREHIEH f0,(FR T SSO & h#r)
R 5| e B S AR A B ALY . i TR A A%
HEH, 52/ XMT = RIE R E R 9.4 Ay
K, WEBRARRBAEE Na, &% LREE, 5
HREE, A &1 ALO,,MgO 1 Sr & & | & Sr/Y #
La/YbfH, IR Y Fl YD &2, BEINMWERERN
(1361+3) Ma, EfTAEIK & Nd(t){H(-3.46 ~ —6.28)
FIT5 (7Sr/%Sr); HLAH.(0.7051~0.7057) . B IR AR K
G K TR KA (140~125 Ma) & K, & %€ LREE
LILE, #1 Ti.Nb # Ba, EA1HIRIL T 4 8% bRk
T HXTKH & Nd(t)H (—4.65~-7.03) , A8 X = #Y
(¥St/%Sr), HLIE (0.7057~0.7062) o B T — L B 1 iy
A AR BB N ERE A RSN
eNd (t) 1 (-3.21~-3.30) HE (¥Sr/*Sr), L1
(0.7050~0.7056 ), REME XN EH SAANFR KL
ZAEAE B0 P R RA ML F—H,

BIRE A D FF R T E R adakice #9 LR
B e R TR (B2 T T ) — S BR AL 25 UE 3R
RPZAERTFE IR (1) XA BT 1) e Nd
B 02, WRAET TN Nd R E AR, X
N F e B DTS 7 B4 e TR e A A =R R
(2) Pl LB TR 0 R SRk AR 7, = W e
YER SRR A K2 S vl A ORI RN
XFFF IR (3) RV ER AT 1
Sr—Nd-Pb I R LR, F87R T K& e IR Y 52 5 i
A, SRR R HEIE KA R RS

AP EMX RN ET R, EERY
VR M X B BUAR B 09 L B EL (B 7) , AR AR A
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(2)5 Cu-Au—Fe U 1EHE XK EW S I
KB G R B A R S LR R AR i Y
MBI YRR B A RN KB AR 5k
T T (0l B Mo BR AL AT BT L N K B N
Wik, K AMBEA RS T R 5Bk i
{9 A B A3 3 adakite S ELBE ARV & 07 R0
I ML i) 28 v A AR RSP AR M 18 v [ K I 4 4R e
KM EEYRERE RS ROER,

i X TFRENEG S LB RO RIER,
SW T A AR 2SR FIHAT T RAM
AT, XHEEFEA LB VPR R T RIFH
(R SR P TG VR 26 Y, S 3 VE LA S R 52
T AT 80 1, WO Sk LA I — B R MR B
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The adakite and mineralization of the Shaxi porphyry
copper—gold deposit, Central Anhui

YU Liang—fan', YANG Xiao—yong?, SUN Wei—dong®, CHI Yue—yu*, ZHANG Qian Ming"

(1. The Public Geological Survey Management Center of Anhui Province, Hefei 230001 Anhui, China;
2.Center of Mineral Resources, University of Science and Technology of China, Hefei 230026 Anhui, China;
3. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640 Guangdong , China;
4. No.327 Geological Party of Anhui Province, Hefei 230011 Anhui, China)

Abstract: Adakites are intermediate to felsic igneous rocks, andesitic to rhyolitic in composition (basaltic members
are lacking). They have trondhjemitic affinities (high—Na,O contents and K,O/Na,O 0.5) and their Mg no.
(0.51), high contents of Ni (20xX107°~40x107) and Cr (30X10™—50%10") contents are higher than in typical
calc—alkaline magmas. Sr contents are high (>300 X107, until 2000 X107 and REE show strongly fractionated
patterns with very low heavy REE (HREE) contents (Yb=<1.8X107, Y=<18 X107). These rocks are depleted in
Nb and Ta compared with other igneous rock. The tectonic formation of adakites are still disputed at present, the
points of views are: 1) the melting of young oceanic crust during the subduction;2) delamination or foundering
of dense mafic lower crust rocks (e.g., eclogite and garnet pyroxenite) in mafic lower crust to the mantle during
continental orogenesis. Consequently, the Fe—Cu~Mo mineralization is closed related to the formation of
adakites. On detailed review of geochemical data and geological environment in Shaxi porphyry Cu—Au deposit
(central Anhui), we fund the close link between adakite and the regional Cu—Au mineralization. The mineralized
model for Shaxi porphyry Cu deposit can be explained by the subduction of the western Pacific plate in the early
Cretaceous, whose process released large ion lithophile element (LILE)—rich fluids rise up into the mantle wedge,
inducing both its metasomatism and partial melting, trigger a large mount of Cu—Au and fluids materials to the
crust environment and melting the subduction plate formed the adakitic assemblage and Shaxi porphyry Cu—Au
deposit.

Key words : Adakite ; Geochemistry ; Porphyry Cu—Au deposit; Shaxi ; Subduction of Pacific plate
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