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®1 RENRYT BN RA BIMK RERIK TR GRS
Table 1 The geochemical characteristics of adakite and adakite-like rocks from Ertsberg area and Halmahera island arc

(A 4 BRENRY H WMORHESN
A KRN BRMH W HLHT A 3 ] BORA | KEE
¥S5
W4001 W4002 | EB1001 | GB2001 | BGU9-4 | BGU9-6 | BGUS-1 P7 P
LR 5
Si0, 62.40 57.80 59.60 59.70 59.70 59.30 56.20 55.40 61.90
AL O, 16.90 17.30 16.30 16.70 15.30 16.40 16.20 18.30 17.40
MgO 1.54 2.2%4 2.09 2.45 2.10 1.80 2.19 4.88 2.80
Na, 0 4.86 3.35 3.59 4.05 4.25 4.04 4.74 3.89 4.76
K,0 3.76 2.3 3.43 3.29 4.78 4.32 4.40 2.29 3.44
Nb 11.00 8 10 11 21 21.1
Sr 1197 866 842 842 780 943 1295 1069 1082
Hf 3.20 3 3.80 3.60 3.70 3.90 3.30
7 152 128 154 152 121 106 119 195 176
Y 15.70 16.90 18.10 18.20 17 18 19 16.80 12.10
La 30.60 25 28.20 24.40 25.50 25.20 24.40
Yb 1.70 1.90 1.80 2 1.70 1.80 1.70
St/Y 76.24 51.24 46.52 46.26 45.88 52.39 68.16 63.61 89.40
La/Yb 18.00 13.16 15.67 12.20 15.00 14.00 14.35
Nb/Zr 0.10 0.12 0.13 0.15 0.15 0.15 0.13
REXR cH cCH cH (o] (oF | (oF ] (of ] cy cH
B % R Meinert, 1997'! Morris et al., 1983!')
H: TTKERI%; BETEKEE x10°%,
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@R BBk A ®BAT 1000 X
Fig.1 Map showing the location of the Ertsberg mine (Gunung Bijih deposit) within the Central Ranges
of Irian Java™ . Stippled area shows elevations of more than 1000 m

FTRONES: A=FH AusCuRE, @=AuF K, EB=RKNH, OT= M Ki#, FR=WEXN, HV=%%
#, LD=HEHNR (FAFEH), Pc=BEH (M/RKTFRARH), MI=-KEH, PR= BB

Other deposits are shown for reference: A = porphyry Au + Cu systems, @ = Au deposits, EB = Ertsherg, OT = Ok Tedi, FR=
Freida River, HV = Hidden Valley, LD = Ladolam ( Lihir Island), PG = Panguna (Bougainville Island), MI = Misima Island,
PR = Porgera
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22 EFEFRLIATRBERERTEMARETENBRESLRE
Table 2 The geochemical characteristics of typical adakite and adakite-like rocks from Papua New Guinea

FHEH R REKE | BEXT  FREE| ARE MM L2 PR ®EFH E2=]
LA I Fr Ka9 Awll | Yu1? P8l Heg10 | Vic$ DP9
HERT
S0, 67.10 | 63.20 | 64.10 &8 65.50 55 55.5 | 5570 | 59.60
ALO; 1790 | 1670 | 17.30 1 1560 | 18.80 | 16.80 | 14.30 | 17.30
MgO 0.85 2.56 1.80 1.45 1.68 3.3 6.22 6.98 2.75
Na;0 3.48 4.81 4.54 4.86 3.76 5.16 3.57 3.37 3.65
K0 7.26 2.20 0.90 0.25 2.79 1.43 1.39 2.54 3.25
Nb 10 8 7 10 13 61 5.40 5.50 35.50
Sr 890 738 49 ©6 |- 463 755 610 980 917
Hf 3.70 6.80 5.90
Zr 149 108 113 155 116 144 130 220 25
Y 13 15 14 19 18 17 19 19 22.00
La 15 15 7 10 19 2 14 50 61
b 1.80 1.50 1.20
St/Y 68.46 | 4920 | 35.00 | 22,95 | 25712 | a4.41 | 3211 | 5158 | 4168
La/Yb 7.78 33.33 | 50.83
Nb/Zr 0.07 0.07 0.06 0.06 0.11 0.42 0.04 0.03 0.14
BREXE cH cH cH (oF -} cH cH cH cH cH
B%TM Mason & McDonald, 19787 T:;: Johnson, 198211%!

E: IRRERN%; METKEEI <1075

EARSEEXHBETHERRFESWAINEHMEZELF, Fla0, FHgmssRE
REXRSHTFHERFNBALSLNOKMNE; FELZEANEAEHILALRNERER
HXRNH T HERKEM PH KRS WA - BEREE L P BRI ReEL A KWL
B L BE T KA R B AR E - BORH E AR 5 BREARR B SR, MEEFHIME
RKRERKWEHBETRMESFHEES LK - Bl B KREA %o

2 WEARZXEWHRAUFRE

FRARBHEAMEREIREETESEN: Si0,56% ~70.4%, ALO, >14.5% , DB A
BREBEMOUEHN ALO, B <14.5%, —M Na,0> K,0 (B HBEMHAERFIF M K,0> Na,0),
PEY, YbEBABE STSR (— M Sr>350x10°°) NBE, PEEARETE ST RRDF
284x10°°, SY/Y HEAKEH >20, MH <19, MgO S B <3%. LHE Mg RERKE RS
MO ZBHN3.20% ~6.60%, RPERREIREASHURR, TRFEERERERE
(HMA) REHMEREIRE (HKMA)™,
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Fig.2 Generalized tectonic map of Sulawesi, showing major lithologic sequences and faults'>!
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23 LFLAE-FRIESAR RN O-WRETEMAR AT E N RLPISE
Table 3 The geochemical characteristics of O-type adakite and adakite-like rocks
from North New Guinea-New Britain island arc

P33 FATIEE SN B4 - JIR-T 2
i RV KRBARE B XWHRE | ESARE RESRFAEE
i % 27 25 2 27 34 29 3 32 | Bam2 | Boi3 | BamS
LR
Si0, 59.40 | 65.50 | 60.80 | 63.10 | 65.50 | 67.60 65.40 |57.70| 65 | 54.90 | 61.70 | 57
AL, 0y 17.30 | 16.10 | 17 | 16.00 | 16.00 | 16.10 15.70 16.80 | 16.40 | 16.50 | 17.20 | 19.80
Mg0 2.51 | 1.85 | 2.50 | 2.21 | 1.85 | 1.04 1.61 2,19 | 1.33 | 540 | 3.20 | 2.40
Na, 0 4.56 | 4.30 | 4.42 | 4.65 | 4.30 | 5.19 3.02 4.02 | 5.02 | 2.25 | 335 | 2.70
K,0 2.73 | 1.63 | 1.83 | 1.46 | 1.63 | 0.72 1.90 1.67 | 0.70 | 1.36 | 1.20 | 0.45
Nb 3.00 | 4 | 4.00 0.99 | 0.9 | 0.9
St 74 | 611 | 17 | 745 | 611 | 834 366 754 | 878 720 740 239
Hf 0.72 1.20 1.30
Zr 214 | 124 | 159 | 109 | 124 | 89 94 101 89 30 37 50
Y 18 10 14 12 10 3 18 9 5 11 10 15
La 17 8 14 12 8 8 6.4 1.8
Yb 1.1 1.5 1.7
St/Y 40.20 | 67.10 | 51.20 | 62.00 | 67.10 | 104 20.33 83.70 | 175 | 65.40 | 74.00 | 15.90
La/Yb 7.271 | 4.26 | 1.05
Nb/Zr 0.02 | 0.03 0.03 | 0.02 [ 0.0
REXE (c® (0B (0™ (0¥ | 0¥ | 0H 0 O {08 | 08 | 0B | 0H
sERH Hine & Mason, 1978/%] Johnson, 1982('%1

¥ ETETRA%, METEEARA x10°%

AXBREAREMBREITEEMBELRKRME LEFHE M Ba, K. St &M Th, Nb
(Ta) B8 (H3), KBFXRAXK (LILE) MRFHETE (HFSE) X E%£. Th (Ta) &
BRERKESIRZIREBAHE, RREBXEZFHNERKERR BIEBRIE R

BEAXRETEMEREIREMRALERIE, EEARN, REFES YbH<1.9x
10°%, Y<19x10"°, Srf=355x10"%, ALO, = 14.5% WM FBHtSE, EHETK

YoR Y URH S EMAST, BTANRRATARRRERLS,
3 WARERENAANGRIRET #

3.1 MERERENERRARNRE

BRERZTENBENL, RERETUAEHARNRELRE, RERE (2002;
2003) ANRERERARMMEANREREY: —REHMHHNEBRERF REBIEMP
B, A—ARMFEEHLRE T HEBBTR™ . KIKE (2001; 2004) HRKFH S
FHORMCHFHEA: 0 WRKRA S KERR KBRS ZRETR KA K HERBIE
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24 FERBRAFRLG—FFIEBIARK O-BRETENIRAT R HKNMIRL RBE
Table 4 The geochemical characteristics of O-type adakite and adakite-like rocks from Admiralty-Solomon island arc

FHERGRES HTERS EARE T
FEAR
REWHKE BHARERK MHRBAREE
i K28 K26 Bag 1 P34 P33 40 44 43 Ton 2
RER S
§i0, 59.90 61.60 55.50 67 63.20 55.70 71.10 63.50 71.80
AL, 0, 17.30 16.90 17.70 16.50 16.80 16.50 14.80 16.80 14.80
MgO 2.9 2.72 3.38 1.11 1.93 5.17 0.98 2.31 1.42
Na,0 4.75 4.64 3.95 4.69 4.14 2.85 3.21 3.63 3.40
K,0 0.88 2.49 1.61 1.52 1.70 1.03 2.65 1.42 0.67
Nb 4 5 4 1 2 1
1002 830 810 707 678 494 395 593 522
Hf 2.2
Zr 188 177 81 % 103 79 73 64 55
Y 18 17 17 12 17 19 7 13 9
La 19 2 11 8 9 6 4 6
Yb 1.7 '
SUY 55.67 48.82 47.65 58.92 39.88 26.00 56.43 45.62 58.00
La/Yb 6.47
Nb/Zr 0.05 0.05 0.04 0.01 0.02 0.02
BREXY cH cH o] 1} o (i} o om oR
BHEH Mason & McDooald, | Jobnson, Mason & McDonald, 1978117) Chivas,
1978117 19821 1978/

¥ FRTRI%, MBTREERH x107%

A%, CHARRANRNENARERNS - EHABMEROTYT, BEALH
JIHNEMSMEIE (MREE) SRENRATAREZE, RIZAEHEHLALR
BPRABREXBSHRT O-BM CH, FUBAERITANKRERE (RERF,
2009a, b)P? HfFZE O-BAM CHRIAAZKF, RBTREATANLREITAENREA
Bl: O-BHARXHEARX LT AFEXRERBAARMERANE, C-REREEERXYLUE
BRZRETHREMNE,

MEETK., BMBTENSRR REE IR KBERRAERERI, FERETET
RISGHFEHRELY: F-ARERE, ERLTRFER (Lafi<14, La/Yb HiE<12),
DHFRERGBHANREST KNGS (WERAKENARRKE) K, BT LAHE
BWE (HYT O-BRERE); F_XRERE, REE KB 5KERA REE #E M

O KERY, 2009, RARSBREARENAHRITEADE (&) FRFANMBEEY (J]. BEER (HFH).
Q@ 4KES%, 2009, FARE (HR) REREFRLRIRENSORHE [J]. ERREER CERHER) (#
).



®am RERF: AEUHERPMNERERENIG . REMST# 335

£, RAXNERIARTIER (Lafi>14), BABNER Lafl Ce (LaVbH=>12) (F
3), BRTFHEKLM, KERARBESWEZELR, YENBTRARLERAREA

% Nb/Zr . >0.05 (B 3) B Ta/Hf >0.1, RFAKE (AYTF CEHEXEE).

HRa R/ Ry &
1000 E

100 £

T T T T T T T T T T T T 7T
Cs RbBaThU K Ta NbLa Ce St NdP Hf Zr SmTi Tb Y

W3 AWTHEARTERELEXLHNE

Fig.3 Spider diagram for trace elements in southeastern Asia

OAFRARBRE: AXMERARE (ARARERARAKE); BSUBELE

WETE Th-Nb-Zr REFIKIL ALK EMETRBTHENH IR -, — Rk,
KEERRICEH 8 Nb/Zr HE ( <0.05) 3/KE Ta/Hf H{E <0.1, Th/Nb HW{E >0.11; KEEHR
P Nb/Zr tE > 0.05 (BK Ta/Hf HL{H >0.1), Th/Nb K >0.11,

R4 Th-Nb-Zr HI5IA5E, BERAEFLALEFRNERETEN T KEMKT 0.01, K
&4 NbFl Th fB1E, Nb/Zr LIEBIE (<0.05), 7E NW/Zr-TwZr FIPE £, ZEHEERE
ELEISMPRESWHEER, ERRRENALERFHRFERBER.,

HHBAREEEMEERETEL Nb/Zr 0.04 HRUARR, ABHMEFERISHEEA:
— i Nb/Zr tL{E/DF 0.05 FE R KERIKRIXRSE, Ta/H <0.1, K& Th/Zr-Nb/Zr 3 Th/Hf-
To/Hf HFIE L, XEFRZEABEEXRFERBLEN, TRSEHETMNER; F—/KE
RERLRBTENMBITEMIRILFIFEN Nb/Zr tLE >0.05 B To/Hf HW1E > 0.1, H REE
B4 A A KKtk N REE MR, La M Ce B4, TE R T - Fbi Rl 185 49 KRR AR 9 KB L3k
H(RUBERE), SAHMENEN IEPRERAESENF X, DRNARERE - H5 K
HABRERAKERN FRHPREREIRTBARK,

ZEHAK, BHHRETEREREN, BT No/K>2 WA FIES, REE K La HH La/
Yo WERE=HEWETR (Nb/Zr LIS TwNb lfH) BRBEZEHHNEE, T oCc B
B, THESHAFELHHNESHEETRZALANASR. Kit, EEZROEBRRBETR
MAFER.

3.2 AEREARANST

BRERES Au, Ag. Cu I Mo RBRIEBRABRT KERRED KENHE, RERESH
BRTARBETHRNSXREL5IREAEY ., REBETE, RERELHFRBHE
BRABHBRUREH - 2T HAET A, '

ARBREREMLREFAVELBBAERMES M. ONERTEENFERELE
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BATEHFLATAEPRILE (JLAEEILH) FERIC - Hr8 6 08 KR IRk 4
(HFRHEERA - TR W) OAFHRE-MIRASNIREREEEF (BRIE
BHRBETH). QIAFHILAL - FAFIEMS MMM ERB R EHS -G TERS - P
BEREIRENRREITE (BERBHES) % (REAKBRBEST HNRERE - &9 B
W) OHERHENE - HFEMBRETEXLEY (BREEKBRARLSTEHFMAAOLBSE
ETH), ONEFERHELFIMESALREIRALEY (REKBRESTH).

—BME, KEBERERESHARRERNEH - T HWRTHEFUHNRREKER. #
m, AFRNBAHDHRRNREHE - BT KORBERAEKS . BRIEHE - &7 BHORBEP
MUEBAL (2.6~4.4Ma) " BT KRBT KEBRBRBRAL (FEWMHK 1.1Ma) BHREIRH,
BRENBTHN4NT X (KE&KIE. RAN., RERIEABRBERE) KBASEGLEN
fER: Si0,56.21% ~62.4%, ALO,15.31% ~17.30%, Y15.7~19x10"%, Yb1.7~2x10"%,
Sr780~1295x107°, FIERY, RANBEEHH - 29 HH ST HE K,0 & 2.30% ~
4.78% , REKHEARILE - HEXRLZERY, B—HEKE N WAKEREEARE, &
HAER_KE-TRAKSE. ST RBRASHWEAHARIAN F,0,/ (FeO + Fe,0,) KT
0.5, F#0.62, BT HRIHEBTHEREELES, ¥ Cu. A RF +AEHH . 3t
BRERERS, HILATAMPHTHERR AT HAEEK@s KU RELC, AKX
HRERORERREIATZESYV KEEEXR, MEKEERERER X,

KESMABREREFESRBAREBEARET REXAZFEY, HRKAIREHEA - &7,
AHPARAG. RIRAUSHK, LFHILATE - FATESN, FIERSREHS -EB-46F
BRBRHWEEREARBMBRBREYH, Hp, FTERSBHANESESYT KNEE
5WBAEEE; BE-FAHFRERLENEZHNBLT RUARRAUBRRBELST

4 %

(1) REEAXREARENRBREITAHBRLERE, ERERENREEIRE R P,
ZEAR: REFESG YL H<1.9x10™°%, Yi< 19x10°°, Sr{H=>355x10"°, ALO,>14.5%
MR HERPREEBTANRREITERRRERS; EHRETR YL MYURRE ST EHME
HTF, HALO, AEBEAXBY 4.5% WP BMESE, BEME SrE<355x10"°, HHE SyY Wi
BamAaT 20, PRBTURENERERLERERE

(2) ARBIREMEREIRETHOMWEVNESHEREERNIGH—K, 25 R
FHEKMEMKESMAMIREHERE LN, FEXREARENI HFHEHFRELY, KER
(0-B)) BikTes (Nb/Zr Hif <0.04, Lafi <14, La/YbfH <12) FIKEEE (C-B) B¥E®
A (Nb/Zr HhfE>0.04, LafH=14, La/YbH=12), AR ERESH B O/C T EXH, Fi—
R

(3) NEZRNETH—EEHPIKL - FHEMAGELUFOIRXEZERBTLAEN AR KR Z
RAHT (AERAEEENE Nb BEZRE), BEEHAERRE LY O REARER
W-STRP¥. KESTAREKAREWEIESHARRBEKBABETREAXEEY,

O FWHE B_M 2RFEPATVIARARETREK J]. . vELRRERE, BA/NEAET TSR, LK.
55 ~ 56. 2002.
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DISTRIBUTION, ORIGIN AND MINERALIZATION OF
TWO TYPES OF CENOZOIC ADAKITE AND ADAKITE-LIKE
ROCKS IN SOUTHEASTERN ASIA

ZHU Zhang-xian, YANG Zhen-qiang
( Yichang Institute of Geology and Mineral Resources, Yichang, Hubei 443003, China)

Abstract: The Sunda Islands of southeastern Asia is an area where Cenozoic adakite and adakite-like
rocks are well developed. These intermediate-acid magmatic rocks are widespread in Guinea Island,
Sulawesi (Indonesia) , Papua New Guinea, and scattered in Sumatra western Java, Banda island arc and
Central Kalimantan. The adakite and adakite-like rocks of the area belong respectively to island-arc
tholeiitic/calc-alkaline series and high-potassium calc-alkaline series and are characterized by low HREE
contents such as Y and Yb (Y<19 x 107° and Yb< 1.8 x 107 respectively) and high Sr content
(>355x107%). The spider diagrams show strongly positive anomalies of Ba, K and Sr and relatively
negative anomalies of Th and Nb. The adakite and adakite-like rocks show enrichments in large-ion
lithophitic element (LILE) and high-field strength elements (HFSE). The adakite and adakite-like
rocks of Sunda Islands are tectonically distributed near the Cenozoic sutures, and can be divided into two
types of origin. The first one, called oceanic type (O-type) of adakites, belongs to tholeiitic/calc-
alkaline series with REE pattern of oceanic island arcs, and is seen at the oceanic island. The second
type, named continental type (C-type) of adakites, belongs to high-potassium calc-alkaline series with
REE patterns of continental type, often occurs in continental margin orogenic zone of continental plate and
is originally related to arc-continent collision zone or post-collision. Our result reveals that the our
research works reveals that the continental-type ( C-type) adakite and adakite-like rocks have a similar
distribution to the world-class porphyry copper-gold deposits, whereas the oceanic island arc type (O-
type) adakite and adakite-like rocks are related in origin with epithermal hot-spring gold zones and
ehalation ore deposits.

Key words: adakite rock; adakite-like rock ; oceanic island arc; continental margin orogenic zone; arc-

continent collision or post-collision



