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Abstract The spilite-quartz keratophyre formations in the Dapingzhang ore district are typical bimodal rocks lack of intermediate
rocks with 52% ~61% Si0,, which are most probably formed under island-arc environment indicated by their low TiQ, concentrations
and other petrochemical characteristics and REE geochemistry. Furthermore, the N-MORB normalized spider diagrams of incompatible
elements of the rocks are characterized by enrichments in Ba, Nd, Sm, and depletions in Nb, Sr, Ti. The enrichment in Ba and
depletion in Nb are regarded as major indicative characteristics of island-arc volcanism. The very low Nb/Y and Zt/TiO, ratios of
spilites, low Nb/Y and Zt/TiO, ratios and range of Zt/Y, ( La/Yb) ratios of quartz keratophyres in the Dapingzhang ore district
suggest that they are formed under island-arc environment. The Sr , Nd isotopic charactenstics of the volcanic rocks are similar to those
of the typical island-arc-type volcanic rocks in the world. It is suggested that the parent magma was derived from a depleted mantle,
which was influenced by crustal contamination and/or seawater hydrothermal alteration. The high concentrations of radiogenic lead in

the rocks are also related to the island-arc environment. As a result, the formation of Dapingzhang copper-polymetallic deposit might be
controlled by bimodal volcanism under island-arc environment.
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Table 1 Bulk compositions of the volcanic rocks from the Dapingzhang ore district
mEAE ABEA GEMBE
e DP, -6 DP,-5’ DP, -5 DP, 4 DP,-7’ DP,-3 DP,-7 DP,-3 DP,4 DP,3
S5i0, 49.33 44 .28 51.92 51.65 67.25 61.95 72.37 72.07 73.90 76.39
TiO, 0.70 0.72 0.42 0.67 0.13 0.25 0.17 0.16 0.28 0.14
Al 04 19.76 20.00 16. 87 17.35 10.36 15.42 12.77 13.50 13.01 10. 85
Fe, 0, 4.45 2.86 2.68 6.20 4.00 1.06 3.01 2.56 1.14 1.05
FeO 6.45 12.84 3.32 5.01 5.52 4.74 0.69 0.84 2.86 2.35
MnO 0.12 0.21 0.15 0.13 0.23 0.09 0.08 0.10 0.13 0.13
MgO 7.00 7.20 5.00 5.50 5.20 7.70 1.40 1.20 2.30 1.60
Ca0 1.70 2.80 9.10 2.00 0.50 1.00 1.11 0.70 1.30 0.70
Na, O 4.52 3.15 1.94 0.71 0.08 1.79 3.30 3,31 3.48 3.71
K,0 0.09 0.16 0.84 2.42 0.33 0.87 1,03 2.29 0.37 0.51
H,0* 4.50 4.02 2.16 5.70 4.90 3.80 3.10 3.09 1.00 1.52
H,0" 0.17 0.11 0.11 0.21 0.11 0.10 0.09 0.20 0.05 0.09
P,05 0.03 0.12 0.12 0.15 0.13 0.18 0.10 0.12 0.11 0.10
Co, 0.63 1.01 4.43 1.40 0.47 0.65 - - - -

Bit 99.45 99.48 99.06 99.10 99.21 99.60 99.22 99.14 99.93 99. 14
FeO * /MgO 1.49 2.14 1.15 1.92 1.75 0.74 2,43 2.62 1.69 2.06
Ni( pg’g) 18.8 64.70 9.05 13.9 3.15 3.60 2.44 1.14 1.94 4.52

TEMEEMRAETRAENRAE R Z I EE ST RBRIE, AVTHERT 5% , & BEBA (R N SN A% .
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Table 2 REE and trace element characteristics of the volcanic rocks from the Dapingzhang ore district

=ik MBS fats ARMTEE EPEZRE
e DP6  DPS  DPS'  DP,4  DP,3  DP,7'  DPe7  DP;3  DPy4  DP3  Pe
MORB
La 6.46 27.3 6.07 6.93 12.9 5.79 12.4 6.18 4.10 2.06 2.50
Ce 14.2 60.2 12.0 13.6 26.3 8.47 18.6 18.6 8.70 4.84 7.50
Pr 1.82 7.57 1.57 1.85 3.41 1.48 2.95 1.84 1.19 0.67 1.3
Nd 8.59 29.8 7.74 9.60 15.8 6.77 13.5 8.71 5.90 3.72 7.30
Sm 2.18 8.01 2.17 2.39 4.13 1.57 3.79 2.54 1.61 1.25 2.63
Eu 0.79 2.88 1.09 0.69 0.89 0.38 0.95 0.64 0.43 0.35 1.02
Gd 2.18 6.33 2.24 2.09 4.00 1.55 3.34 2.54 1.53 1.46 3.68
Tb 0.44 1.13 0.42 0.42 0.75 0.30 0.68 0.59 0.34 0.37 0.67
Dy 2.65 5.55 2.53 2.29 4.33 1.93 4.20 3.57 2.27 3.26 4.55
Ho 0.76 1.29 0.66 0.66 1.23 0.55 1.16 1.07 0.68 0.85 1.01
Er 1.58 2.63 1.52 1.54 2.98 1.28 2.81 2.64 1.87 2.46 2.97
Tm 0.22 0.41 0.23 0.27 0.51 0.22 0.50 0.50 0.32 0.45 0.46
Yb 1.56 2.53 1.75 1.71 3.35 1.50 3.35 3.21 2.29 2.96 3.05
Lu 0.16 0.34 0.24 0.19 0.41 0.23 0.46 0.45 0.27 0.40 0.46
TREE  43.59  155.97  40.23  44.23  80.99  32.02  68.69  53.08 31.5 24.42
IREE/HREE  3.56 6.72 3.20 3.8 3.61 3.2 3.16 2.64 2.29 1.06
(La/Yb)y  2.79 7.27 2.34 2.73 2.60 2.60 2.50 1.30 1.21 0.47
(La/Sm)y  1.86 2.14 1.76 1.82 1.96 2.32 2.06 1.53 1.60 1.04
8Eu 111 1.24 1.51 0.94 0.67 0.75 0.82 0.77 0.84 0.79
8Ce 1.00 1.01 0.94 0.91 0.95 0.70 0.74 1.33 0.95 0.99
Rb 1.43 16.5 2.65 50.4 14.8 4.71 15.0 31.6 4.76 7.31 0.56
Ba 90.0 188 122 645 205 189 252 476 108 611 6.30
Th 1.08 1.20 1.04 0.92 2.58 1.20 2.59 2.70 1.54 1.72 0.12
K 600 5500 1100 16000 5700 2200 6800 15100 2400 3400 600
Nb 1.80 1.49 1.93 0.93 2.52 1.34 2.06 2.28 1.97 1.98 2.33
Sr 151 122 106 30.1 4.5 4.58 85.9 52.2 104 64.2 90
P 131 524 524 655 786 568 437 524 480 437 510
Hf 1.05 1.23 1.04 0.79 2.10 1.39 2.15 2.71 1.76 1.82 2.05
Zr 30.2 40.8 36.7 31.9 7.8 4.8 80.6 90.9 54.4 60. 1 74
T 6100 2500 6700 4700 900 1000 900 1000 1400 500 7600
Y 13.8 24.6 13.8 11.4 26.6 1.1 23.7 21.5 14.0 18.0 28
Cr 46.3 17.3 45.1 40.4 12.7 7.53 12.7 13.0 13.3 20.2
Zi/TiO,  0.004  0.010  0.005  0.005  0.029  0.033  0.047  0.057  0.019  0.043
7Y 2.19 1.66 2.66 2.80 2.74 3.86 3.40 4.23 3.89 3.34
Nb/Y 0.13 0.06 0.14 0.08 0.09 0.12 0.09 0.11 0.14 0.11

5T P E RSB R DR BT R s TR A RETE 1ICP-MS LS A, MRS EE IR T 5% , S B3 K pe/s
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Fig.2 REE distribution pattern of the volcanic rocks from
the Dapingzhang ore district
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HYBaBEM N SHEZ WA LEANEBFIEZ —
( Whitford ef al. , 1989 Stolz, 1995) ,

Zr Nb Ta Y .Th Hf EAEH BB TR FEARAEK
S5 R RIF R B4 PR B4R 5 ( Winchester et al. , 1977 ;
ZE 4, 1992;St0lz, 1995;Lentz, 1998), Nb/Y WA W E
ZREBE R — 1 BT8R, Winchester ez al. (1977) A K
Nb/Y JLF R ZBERE RN 54 RIERATX, A 2ESH
RIhpaE S RAEFR 48 Nb/Y L ERSH B, i Ze/Tio,
HEBEIE R RE NG S R EARE, ABEREY
B Nb/Y ( <0.15) #1 Zi/TiO, ( <0.01) Hil, B R A K
BIRAEE ., ARARA K Z/Tio, fl Nb/Y FHEH R
MEAE A] A H 1 H Bt ( Lentz, 1998)

TZ/Y-Zr Cr-Y B (E 4; B8 S) ( Pearce, 1979;
Pearce, 1982) I, AB AR A HIBR BB ML R A K
WIMERE XS, AABRETRERT SIFE, G-Y
EFe D R RS s BB SR s &R
YEFRRE, B R Cr Y R38R — R wa , T B T3
MBI RGBEERNBE(ECRS, 1987), b3 A]
EFMZXABREER TRS BRI ESAEERRN R
BT, KEFRKILAE(ARAES) K ZU/Y HAE(3.34 ~
4.23) ((La/Yb) \ HL{H (0. 47 ~2.50) H ] LA Bt K1y
B F B335 (Lentz, 1998) .
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£3 AFEFXAMNULE S NA.Pb B3R HFE
Table 3 Sr.Nd.Pb isotopic charactenistics of the volcanic rocks from the Dapingzhang ore district
#5 #ELHE (TS5, es{t)  ("PNI/™MNA),  eng(t) Wp,/2p,  WpLM4py M8 pp,N4py,
DP;-7 MBEE 0.707794 +55.2 0.512114 +2.6 17.781 15.587 38.394
DP;-7° Ama 0.707829 +55.7 0.512114 +2.6 18.465 15.582 38.412
DP¢-3 i B o= 0.707868 +56.3 0.512118 +2.7 17.653 15. 564 38.016
DP¢-5° mBEH 0. 707879 +56.4 0.512117 +2.7 - - -
DPs-6 MB|E 0.707814 +55.5 0.512120 +2.7 18.431 15.613 38.586

H: Sr,Nd 851 8 Zhong et al. (2000), Pb BiE5| A #E % (2000).

5 RINERMIRICFAIIE

KFEY X kUEAR S, Nd.Pb WA BFFAERFE 3, X
XA TSYS), =0.7078, 8, (1) =2.7, HHHBE
VIR EERETH 5 RME, HE e, (1) - (TS5,
A (E6) £, REEALENRY S ERES ATE RS
5 MR E, RAXE AR AR Z B R RMMERASEK
O AR B 08 ( Zhong et al. , 2000) , H T@KHPH A&
R ( <=3pe/g) B K S ¥ B B[R A8 ( <300 4F) , K
POURIR AT REMA AW ey (1) Z 4R K #9354k (Jacobsen
etal., 1979) ,FRLA ey (¢) (HERFAMTIR PR A TR T H)
FEM, 7 (7S Sr) BN AT G ST IR B A (BR) 8RR
KKIERS R, HRRRE e RN RIFMEHRFHEL, [
R KESESE B x107%) MY S/%sr( itk 0. 709 I
) (RS, 1992) 765 ATE AT S BUE RA KA Mg
KRR Y B, B A 2 R SRR R c e th A A H
(Use/sn) EHAE. KEEMABA-AERMATMAEEN S,
Nd A3 Z4F1E 5 Banda I B KA & (FAILH HE)
KILEHB(E6) , RFKLERFHWAEE, HEK SH7%
BA B KZ AT B B Y A .

AFPEFTRXAKILEHETEIRAHRNES, B
2ph/™Pb > 17. 653,% Pb/*™ Pb > 15. 564, Pb/*™ Pb >
38.016(#3), BWKIAEH - MEN T REFELRS
R BEDURRES (B 78 ) = (8], JUHS (R0 76 20 A A i gt
TATTE X S N K BT B4 HE AE ( Zindler et al. , 1986)
EE ARSI LS BN ARR S R AR HR
AR B R FEMNBE-ARAREREE IO
BRESHFESHIEN T SEAEIETY S,

6 &

(1) RFEY XPRA-AREATARE N PE KL
HHE R NE. KIER TOo, &K, RHH

RETE BLTTE N S I 1R IS 2 3R

(2) FRXLANBTLEBEBG%E ERLEETE
WL, MR A, BEANEERTHIES SN
BXRAMRFITED S

(3) B X KA MAHATTE N-MORB tr#E{L 4 AR
3 A Ba Nd.Sm B9AE% & 4 F0 Nb ., Sr . Ti 89X 5 8 WAL
Ba E4EM Nb SHES M A LERB EEREZ —.

(4) RKEE2FRABAEREFMB Nb/Y( <0.15)
I Z/Ti0, ( <0.01) HufB , A 3 A BE A 691 Ze/TiO, 1 Nb/Y
FAE LA R Zi/Y FGfE (3.34 ~4.23) (La/Yb) , H{H (0. 47 ~
2.50) AF (LT BRIAR BT AR e s K I ETE B T B IMFREE, X —
WS R Zr/Y - Zr Cr - Y BEH RIS ROH H ik,

(5) KFEF X KIWA St Nd R EHESHA -
BRI B S IKK 1L A B SroNd RRAEAITL, A ORI T 5 b
08, B2 BB E A (B0 SRR AR, kil
HE SRRSO S H T 8 B ISR A X,

i A5 EORA AR E T RRR THELESR,
ESN TR ZEE RS TR RANAR A =0 2EkFAE
BRI 3 HE AR B A 12 R0 B9 s !
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