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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 TiO, 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 Zr/TiO, ratios and range of Zr/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 characteristics 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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i E APy RefE-nXARSREARTOREX KL EEE, Bk Si0,H 52% ~61% 2 a4 F 4 KL &,
Kol 8 TiO, & FEKARCEBRFREMEAXRRUEHEN R AXEX L ERTRBATHRRE, RAEtE
N-MORB #7/£ 46 X 14 BaNdSm A82f § £4» Nb.Sr.Ti #9488 TR A M 4L, L+ Ba T LA Nb THRERL BB K LEAN 2
EHEZ—, KP¥F RmB 5 LEEIS Nb/Y (<0.15) F2 Zr/Ti0, ( <0.01) bl 5 3 M 8 % 691& Zr/Ti0, $2 Nb/Y 4%
1EAR Zr/Y Wi (3.34 ~4.23) ((La/Yb) y JbAE(0.47 ~2.50) T AL MART AL B th Kol 2 H AT BRI, X FEKXL
#4) St Nd FUL A4 # S B B 26 KL 2 64 Sr Nd B4 4a i, St £ R R R T 5 R0, B2 %3k & R e (K ) 5K 2
BAEHYh, BLPELHHAMREABLE HURREE AL, B, A FEREL AT EOHBARTRS HAKRET
84 s X Kl 4 B R

B3 vl MEE-LEABERE; HERE; KPE

hEES¥E  P588.12

« HEMER EAMA MPEN SRS EHEERY ST E R
R—{ERMA: S5, B, 197154, 8+, R, HIRMIEE ], E-mail:pgezhong@ hotmail. com



568

CRIT-SUT-MBT” (‘SR EREEEN K
IARPCRFMAYT KR REZ—, sHEEBFH AL
ERE SR KA K 1996 R I K LA BRBCREEALY D
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Regional geological sketch map of the Dapinzhang ore district ( after Zhong et al. , 2000)
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FRAGATSE(1987) 4Rkl 49 1.:200 J7 R VL-WRTE-& YT R ABIE
R K EERNX—~EKLERRMEP-T, MizEEE
FHFRABA(1997) Gt 59 150 J7 VLK L 54 g B
REEENEX— KA RNERRNREBTARE SR
AR EB(Cyp) (AEBTRL) . TATLEAHE - AFLEN
BAFHERFBMERES =L WX B E SR
BRUEED. MXEEAETHIRARMVEFERERR
88 Sm-Nd \Rb-Sr £ 5 %0 R F W 43 K 513 £40 Ma R
511 +8 Ma, AR X B KA BT ER 4 (Zhong et al. |
2000) ,

2 AR¥REACERE

RYPEFTRHET KNETENEE-ARERE. A
BARTER-HESH, BEN 110 ~150m, K&k BRI
Ree, BEEREM SRFIBCRE . AEEEHRKE.
RO FBTARZBERPEERTWEAR. HKEE
FARREREE ABRRAGKRENBZEETYR
Ho AIRARTEBAESN, ARRUKAREI RME
RORARTER TR KM T (IS, 1986) . B85 AEA
PEATRL 100 ~210m, AR A 3 ~ Sm BEHHERE KA, R
BTHAEAKRAERT 0m, ARAREEREG.KEE,
FEREH BERRNE, HEFEHAKA AERLR

Rl XERTREALUEERUERS

BRABE BRRENSRTVYEAR, EREEMHIK
A AEAR. TRARRBAERS, L HISEABERAR.
RABCETER X KILE T &R BN, B4 5 ~ 10m, RK
. RE 6, ZHBEREGW, BERRNE. BRREEIHK
AT RBEANFR AR E RET I ERREE. ER
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FY%E, KIEPERITBRENERE BFKEER.
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Table 1  Bulk compositions of the volcanic rocks from the Dapingzhang ore district
HBE PR ARAPE
e DP,6 DP,-5’ DP-5 DP, 4 DP,-7’ DP,-3 DP,-7 DP;-3 DP, 4 DP,-3
Si0, 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,0 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,0; 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 .15 1.92 1.75 0.74 2.43 2.62 1.69 2.06
Ni( ng/g) 18.8 64.70 9.05 13.9 3.15 3.60 2.4 1.14 1.94 4.52

PR EB R ET IR ERE AR IRME MBS FTFRACEIE, SMEERT 5% , BB R Ni ) %%
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Table 2 REE and trace element characteristics of the volcanic rocks from the Dapingzhang ore district

£y HEE ARE ARMRE FPHERE
N-type
=32 DP¢-6 DPg-5 DP¢-5° DP,4 DP;-3 DP;-7’ DPg-7 DP,-3 DP, 4 DP,-3 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 1.32
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
Th 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 1.711 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
Y REE 43.59 155.97 40.23 44.23 80.99 32.02 68.69 53.08 31.5 24.42
LREE/HREE  3.56 6.72 3.20 3.82 3.61 3.4 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
3Eu 1.11 1.24 1.51 0.94 0.67 0.75 0.82 0.77 0.84 0.79
8Ce 1.00 1.0t 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 4.7 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 46.5 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 72.8 42.8 80.6 90.9 54.4 60. 1 74
Ti 6100 2500 6700 4700 900 1000 900 1000 1400 500 7600
Y 13.8 24.6 13.8 11.4 26.6 11.1 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
Z1/Ti0, 0.004 0.010 0.005 0.005 0.029 0.033 0.047 0.057 0.019 0.043
Y 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

A5 e o E R B HIRAL B A BT M E R SRR EE ICP-MS L2, AT R T 5% , S REAIH ne/e

3 WA RHIRILEE

FRUEH BT KLER LI TREBRRBHBMTR
&2 WEENMLTRBRMEIFE (R DP-5 41) , 8%
TEEMER VB, HERHRAEREALRY, %
BEFRE AR ER(E 22), ARES AEABRENR

TRERAPE BRLEEMERLFH, HRF BN
B WA RARE (B DP-3 5h) , B s &A1 (& 2b,
c)o DP-S WL BRRMHERAATRLITESRENE
T Y51, DP-3 (A ERE I RER M T A A HSHE
RAtE MR, Ce'* BAEKMETB( TP RI%,1989),
BRIFZXTF KB RICRBAL YD K AT B A%+
TERFERHRRRE RS, EEEREMEE, BH LR
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Fig.2 REE distribution pattern of the volcanic rocks from
the Dapingzhang ore district
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Fig.3 N-MORB
incompatible elements of the volcanic rocks from the
Dapingzhang ore district ( N-MORB values after Sun and
McDonough, 1989)
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RFET KK HMBTRELR 2, SHERFH
AHHEITCR N-MORB FRAEfL i 4 BE B (7 3a.b.c) B9,
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HeFBa MA Nb SHEJWAILEANEBEHEZ—
( Whitford et al. , 1989; Stolz, 1995) ,

Zr Nb.Ta.Y . Th . Hf SRESHUMB TR EFTHER
2B R ABF R A E TR BIBRE (Winchester et al. , 1977;
ZE4E, 1992;Stolz, 1995;Lentz, 1998) , Nb/Y HIERHE
KRAWEN—A BIFHIR, Winchester e al. (1977)iA%
Nb/Y SR RZBEME RS2 RERTE, REEGHK
RI bR 4 B /e F AR Nb/Y Ho R A0, T Zo/Tio,
HEREARENERERSREABRE. A85 8%
&8 Nb/Y( <0.15) #1 Zr/Ti0, ( <0.01) H{4, BRI
HINFRISE, AEABRE MK Z/Tio, F1 Nb/Y BEH R
B R B M AR ( Lentz, 1998)

FEZ/Y-Zr.Cr-Y B (E 4; 8 5) (Pearce, 1979;
Pearce, 1982) I, fIF AP WA S N BMEH R L RA A
UBRK R A K4, GLAA N2 A 7T SR R F S 3R, Cr-Y
ARMA— IR RRRE IR RIBRMALSESR
fEFRE, BN Cr.Y REHMMAR Y — W, TR T4
SRBBURSBEROBE(ELRSE, 1987), kRN
EMZXAREERTHRIBRESBLERBRERRNE
BT, KERKIA(ARATE) N ZvY HE(3.34 ~
4.23) ((La/Yb)  HfE (0. 47 ~2.50) th 7] DA S BR K K L 2
K BT %I Lentz, 1998)
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W(Zn/10-

B4 K¥E)yEABE Zv/Y -Zr AR

(3% Pearce et al. , 1979)

WPB-i 9 Z R MORB-F PR X RA AB-HUKRE
Fig.4 Zr/Y - Zr diagram of the spilites from the
Dapingzhang ore district
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BR(TRTH,192; KE¥%,1993) . ZthAFHAMNER
RUETRE I WKIE,
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£3 AFERFTEANWLZE Sr Nd P FrRISE

Table 3 Sr.Nd.Pb isotopic characteristics of the volcanic rocks from the Dapingzhang ore district
e gk (Tsv®s), gs (1) ("ON&/Nd);  ent) epp Wipy,  WippMp,  Wepp,Mpy,
DP,-7 ma 0.707794 +55.2 0.512114 +2.6 17.781 15.587 38.394
DP;-7’ B 0.707829 +55.7 0.512114 +2.6 18.465 15.582 38.412
DP,-3 faprs 0.707868 +56.3 0.512118 +2.7 17.653 15. 564 38.016
DP,-5° mEs 0.707879 +56.4 0.512117 +2.7 - - -
DP,-6 mEE 0.707814 +55.5 0.512120 +2.7 18.431 15.613 38.586

. Sr.Nd $EF| B Zhong et al. (2000), Pb B3| & 4% (2000).
BB R T HE A B IS A IUS R FRIE

5 RIRHIRILERAE

AFEY X KILER Sr, Nd.Pb R BIFMERE 3. X
BERUMAEH("S/%Sr), =0.7078, 8y, (¢) =2.7, AR
YRNEERETH T RME, B sy (2) - (TSr%s),
FfE(E6) L, KP¥E KA MB Y SR WRE S AR
KIS e, AR EE A EZ BT RLERSREK
R IHAR R 09 (Zhong er al. , 2000), HI T KPE & &
f&( <3pg/g) BT K Pl B R G H ( <300 48), K
PRBBRATTRREE A K e (1) RERKAIZEL (Jacobsen
etal., 1979) ,BTLA ey () HEBBRBRAERETRFTH
EEH, B (7S/%Sr) 0T 8 il M IR e 0 (3R) 1R 24
KKBRESIE. MAERRE bR EBEBINEX, R
BHEKRREA R (8 x107°) 1% S/ Sr( Ytk 0. 709 £
) (BN, 1992) 5 AERH BB RERA R EME
KABIR YIRS, E 2 BB R R LT AR
(Ts/%6r) AR, AP EMBA-FEMBTARERL Sr.
Nd R K HFAE 5 Banda I B E KRN & (B FIL¥ B8 )
KIEHEU(E 6) , ZRPHERTRWARE, AR 5T
HABEKZ AT B YRR

AFEFRALEABT SRS HERES, K
™Pb/®™Pb > 17. 653, Pb/™ Pb > 15. 564, Pb/™ Pb >
38.016(%3). MK AH— KM TFREREIRE
FRFEFIRYES (B L E8) 28, 4 RIA R 4 o R e
BN EX BN KHETBRYHE (Zindler et ol. ,1986),
RIEARMSICA L ASRLRARE R R ERURYSE
AR A AFEABE-ARAF SRS TS
BEGHHESHERTSRAEEEDE .

6 ik

() RV T RARE-0 KA R AR AW
EAA BREPHEALE, KER T, SR, RAKT

(2) FRALENBLERRADE BRLEENE
WLFE, RoMRAE, BB ENWHEREHIESSHIH
BXRANFEYE.

(3) FRAIERRHEA TR N-MORB R#EM SRR
XX Ba Nd.Sm KyAEXT B A Nb.Sr.Ti BAHXT T HNEIE
Ba ®HEFM Nb SHREZIAILERAMNEEFEZ—,

(4) KFEF RAE A BERMKM Nb/Y( <0.15)
1 Zt/Ti0, ( <0.01) HfH,AZEMFAE KK Z/TiO, M Nb/Y
$ERL R Ze/Y W (3.34 ~4.23) . (La/Yb)  H{H(0.47 ~
2.50) AL AR ET AR B ok I BT LT S 3R, X —
WA ZvY - Zr Cr - Y ARAFIERGE N

(5) RFEF K AKILE# S Nd A RRBAESHF £
B GIK AR Se Nd BERM, KB R R TS M
8, B2 BB EAN () SRAE RN E, KLl
HE AT R B B RRAE 5 L ATAL A S IR R A

¥ FRENMHERE/ETRERRLHBLES,
WA ITHEBAZHEBLMAANARR =4 N LKAE
MUK 328 AR B B A 7] 2m 20 BRRisE
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