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Fig. 1. Geologic sketch map of the Wuzigilong and Zhongliao deposits.

1—Upper Devonian sedimentary rocks; 2—Metamorphic rocks of Lower Sinian Louziba Group; 3—Late Jurassic Wulongsi
granité; 4—Granite porphyry; 5—Rhyolite porphyry; 6—Early Cretaceous granodiorite; 7—FEarly Cretaceous Louboling
granodiorite porphyry; 8—Dacite porphyry; 9—Cryptoexplosion breccia; 10—Copper orebody; 11—Boundary of altera-

tion zone; 12—Fault; 13—Geologic and unconformable boundary; 14—Exploration line and its serial number.
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Fig. 2. Geologic section along the No 8 ‘exploration line of the Wuzigilong and the Zhongliao deposits.
1—Upper Devonian sandstone; 2—Lower Sinian phyllite and metasiltstone; 3—Late Jurassic granite; 4—Cryptoexplosion
breccia; 5—Dacite porphyry; 6—Hydrothermal breccia; 7—Fault breccia; 8—Copper vein; 9—Boundary of alteration

zone.
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Fig. 3. Geologic section along the No. 25 exploration line of the Wuzigilong and the Zhongliao deposits.
1—Late Jurassic granite; 2—FEarly Cretaceous granodiorite; 3—Granodiorite porphyry; 4—Dacite porphyry; 5—Crystal
tuff; 6—Cryptoexplosion breccia; 7—Hydrothermal breccia; §8—Geologic boundary; 9—Lithofacies boundary between da-

cite porphyry and granodiorite porphyry; 10—Copper orebody; 11—Boundary of alteration zone.
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e LA, BENRE THREAEAE (E 3,

FERBAEMEKAN KIS R F LT -2 Am. BT EBREH, RSB
KH (An=28~32) ML BB ZE Mg/ (Mg+Fe) =0.63), NG (Mg/ (Mg+Fe) =
0.62), HHEBMMABEKE; BT K IR G R, ERERREE LR N K BEE A
I, NATEEEE, MENAEZRHE L. BREAME. AREREES. KaMBay Yt
it %, WEREMLRNKIEE W ILFER S ZRTEE D FE: SO, 67. 74%~70.69%.,
64.77% ~65.44%, ALO, 14.54%~18.67% . 15.26%~15.58%, Fe,0; 0. 93% ~3.31%,
1.59%~2.80%, FeO 0.54%~1.63%., 1.60%~2.82%, MgO 0.44%~0.83%. 1.43%~
2.02%, CaO 0.29% ~0.65%. 2.52%~4.08% , Na,0 0.06%~2.63%. 2.70%~3.75%,
KO 4.30%~4.97% . 2.24%~4.89% . TR, § KNMERBEZREEMEXN
KEEERE GRS Ind., ERREEFHEIIEL, BAGHMEEEL, BRAK
BENg R MEREL. ERAFRERLELNAMER, EEEBTENNER
M EER, MEELE, T5HEE Cu (Mo) BEEVMT Y-k R By —3K.
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Ser/Nl+Py+Rt, B 4R A L F 8% RN E = B FRE REERFHEED , AEEEH
ZREFE GRETYAE N Ksp+Qz+O0lg) . HLRBABRBBAGE RETHASEHN An
+Ksp+Qz+Bi+Hb), B BHFMAHESHFEEMEKR, BFHRE A6 12 o1&
B, ENRLERSE BRI ELERE, 4 KO 6.43%~11.12%. ALO, 30.87%~
36.89% . X— R T AZRIERM A S, A —FEMFTES BEI1YE 25 2K e
FERMZERMBREE X,
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~20%) BEEN, MALESAMBKMATARRNE. 2EFM—KEAREEATEE—K
SRR 1%~5% (BEE 20%), BRBFMAREENBISMTRRET Y, b 0Es
AnER, AR RKASTRERRT Y, RURVWESRELRERERE.
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Table 1. Alteration types and mineral assemblages of the Wuzigilong and the Zhongliao deposits
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8 .
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(K> Bn+Mo)

H: D SM0HASHRELR, SEMENTAHETEHRREN; ) BSPNo O EEN, REviEas
ZLRKFIL; 30 ARFHTYHEBHETES . BFHFHBSNE, # 1K WE L X SR8 &0 B F B8
HITHR. FYURET BXASR): Ab—WKA; An—FKEA; And—4HA; Anh—EGHE; Ba—HERA; B—BZR
#; BB ; Ca—H#A;: Chi—RIBA; Cov—Hlh; Co—HMW; Dia——IKE A ; Dick—#F A ; Dig— BT ;
Ena— MW % ; Ep—@ %A Gn— T80 Gyp—F B ; Hal—#35 5 H—AWNE;: I—FHE; Kol—HKH; Ksp—
PR A Mo—E4RT: Olg— K A; Py—HEW : Pyr— A Re—&4 A Ser—EEH; Sph—NHH; Ter— ¥4
¥ Zun—EH &

An+Ksp+Bi+Hb
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BB ARM—KEAMEATETWAS, ZRETAEER. BEAKEBRESHK
EREFRFAG, BB T—KEA, B 10~50, RREKRRTIEA.

WA MR T2 T R L, ERE B TREAEZ E (F 2, 3, EEE
FI I IT O MBERR A, ZAMBMER = BHEMEE RS, SHEMBRRERT,
BIWERA. RERE, BRaMHEa—E, WEHETIHas. ity saTas
AR (5%~98%), BT CBIALMAE Y BXAMEHH R RERATY, 1§
REKE AR Y MR RS RERBUEA .

PR ALERLTFRET RTAHRER, EEBEFR. KRBHESAMEM T KRR
HEREE LA T . HAE A% R W RHE 52 & 100 H 83 A R YL B 2 2R
B R—E# ST RE T80, EENZHNETETHEY ROARA LRSS A5H
REFSEENERNEn & EELTRET RS, BHRA LM B AR ICR#H RS,
VIR TI R 0 £k, BARLALTESETL P I EIAR oK, X B B A (bt F A T R B AT
£2EWTRFER (BEER Wl ALHERERE, B oMK, 84K, 16 KM+
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AL W, %, PIRAIE 25 &7, MR EE (82, 3.

HRPIRF LR EBMBELR (R D VAR, 5-ROREEHE GH) 7KK
KR, TEXMK AT, SEBIR S BIERNE TR EERNKER ST, HiEaba
AHFIMU, EHEZEHE EXRRAKES F, GERECMETYASERFHEEEMMY (B
PRV IKRFHB A THET RPHEZE8S KO/ 1% L), Fam PR NKES
EEERBES., EARELESNTFHERSARESAP, HATFHE T, Fa8. A7,
FRA. HRAEEMRANK, PMEFRERLAHTERAOFKaMBRE, HEEY
B FHERL L EAaT. TARRAR AR E R FWE TR, RO ELAE
M TaaERbik, MAXFMFRESL.

2.1.2 MAESH HTWETIKAPET RIS £, MRLLR ik om. R
TR AR R A G B R A R EA A&, R FR R IRA AR B AN, B AL
HFEH (Alu+Phy, BTGB AILE (D+Ph, BIBHABFEELTE H+Ph fL
HABTALH (And+Ph), BEMSHAHAFRAYERNKEEZ L, FEELRES
A PR R AR TR IR EL (& 2, 3), IR AL L F 3 0 IR AR 404 . PR IR Y
BEBESRNEAE, BAEELEEREAY (Anh+K), SREEMALH (Ph) MEEELH
(P). LA Anh+K A% ((UILFBRRBEE Z %H), 18 L& Ph Ay, AR Py, WMt s 5
KREJBAH ) T RBUAME . MATHEET R W, IWIEKHNKBEES M2 &
WS, K H B Anh+K, And+Ph, H+Ph, D+Ph fl Alu+Ph #4404 . L& (F1 -
—4) Bf)G, BT E And+Ph f1 H+Ph 5 175 B0 R IEH A [F] 280l AS 7 o] LLAR 3%
(B 3). B4, BATFHET RN AZRIL, Alu+Ph # 28 A H, And+Ph RIS,
HE MR E e, IR ™, WA REER R (B 2, 3.

2.2 gt

2.2.1 WLERTIER HTFHEETIRT, UBET N EMEBHADT LB R SR LA
g, FYLEE Alu+Ph AR i, HREH DI A6E.

BT TR 2EEEMHCR (CEBESR) . EFE LT NE] ., AERLBES B RSN
(B 2), 7 kM H AR ATRE K. T 8EER TR — <400 m (FK 800 m), HIAHEE
HR— <200 m (K 600 m), JE 1.20~3.64 m Z[f], & Cu0.53%~2.50%, & (LR
Bafhe Cu A LEK
C PROREAZIMREE AT RARIE, BRI KB PR L, TR TR R
RANRKIZ GR B A0 (k. Bl TET B 9 78 DN R B 7 1 P S M T T T — R D AR Y
THEBLDY LR (B 3D, P BES NN TEREE S E RE, T RS Anh+K A
W Ph (2 And+Ph) fhAS O B~ TR R (B 3, ZWEE CufE0.5%~0.6%
ZIE, WA IR 58 RR R B 18 5 IR S B LI 43 A A PR IO P IR B b - L R T iR S
Ko PERFGAL, B bikfe R & 28,

2.2.2 WA ATHEEVERE -0 a8—HikZRREE-BETT A, EEET
VEBEEE IU~10% 20, B . FENE, BHT. BEHEY . HET . 5y
Kz, CEMEFED . BHT . FETRINET, MEHHEAST . RESBEYT . SrBee.
BB ET . WHET ST %,
TREBAGWEEEWAMT G4, IR, B3RS Yotk i & faRR i 55 2
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BT A, BISET . M. R CENRMASMy KNS a9y, FE4
BT RET R HHARRE I (BRI, T BRIE, &SP A
(EMTRES T RERS WERT G0y BEARRNATERAT WAL, HE %
MR EHETT AT, RREEEMOT ARG AERE . =T 0 AR A AT
AR ARG, HMENSRBERE.

BT RTEERMT GRE ., M (W) gRRESETARAYTE G A fMm
(P BkBRREERT BGSE A GEF ), FUNENE, BHERL. XEF AN G
VY EERANT LA EEREET 1%~8%), HRERET . Y. #Es, &
RHET . BIEST . KT, BETAEE, PBECEREDHFEET LR, BR, F
B R G ER T BAHT E.

2.3 SBYE

EFH R RMFERTKS, REOBEHFHARFANSTESRT Y, NATTERN
—EWE BT, BIEE, B TH LIKRESEY (Anh+K #FTH) 45 (Anh+K
L) AT (EELE Ph % And+Ph #) 415 (EZ7E Alu+Ph ),

Xt RN TR R RS DR — R (10~20 m) SRAERER 31 F, Hup-
LRI ST R A B TO0H . RPRIOEES BT 2 T ES. BRSSK. 0
MERBEARWMEH TESBTHETEHEEAY 2., UEEARKT 1 #EET
&, MBMEHHEETERKE: '

X2 AFBRRTEANPRTAZNETHNEARTHEEREERHN
Table 2. Average contents and enrichment coefficients of minor elements in various alteration zones of the

Wauziqilong and the Zhongliao deposits

MAEE . W Sn Mo Bi Cu Pb Zn Au Ag Co Ti Nb Zr Rb Sr Ba

54.5 29.7 2.25 95.6 1060 721.6 831.4 60.4 2.7 2.3 377.5 17 58 18.5 580 408.5
Alu+Ph ’
2.27 3.00 0.13 10.5 2.1 4.4 3.95 5.3 3.95 0.21 '0.15 0.8 0.5 0.13 2.18 0.76

24.0 15.3 3.79 4.32 554.6 202.9 250.8 14.7 0.9 8.2 1787 20.5 94.5 145.5 174.4 249.7
D+Ph
1.00 1.55 0.22 0.47 1.08 1.32 1.19 1.29 1.39 0.77 0.71 1.04 0.8l 0.99 0.66 0.47

39 13.1 1.22 1.09 717.7 15.7 23.9 2.1 0.19 18.3 3010 20 142.7 142.0100.72266.7
H+Ph
1.62 1.33 0.7 0.12 1.39 0.09 ©0.11 0.19 0.27 1.73 1.19 1.02 1.23 0.97 0.38 0.5

30-0 3.6 49.4 0.92 314.0 263.8 292.3 1.63 0.48 21.4 2792 14.7 161.7 123.4 173.2 666.3
And+ Ph
1.25 0.36 2.84 0.10 0.61 1.59 1.39 0.14 0.71 2.03 1.10 0.75 1.39 0-84 0.65 1.24

12.7 2.1 31.8 2.78 461.7 23.5 63.9 2.14 0.28 &80 3504 20.9 116.8 196.3 411.3 747.5
Ank+K
0.53 0.22 1.83 0.31 0.9 0.14 0.3 0.19 0.41 0.76 1.38 1.06 1.02 1.34 1.60 1.39

<5 1.6 2.9 0.16 80.5 17 8%.4 16.5 0.12 7.3 3261 22.7 138.5 136 259.5 1030
P

<<0.21 0.16 0.17 0.02 0.16 0.10 0.42 1.45 0.17 0.69 1..29 1.16 1.19 0.93 0.98 1.92

E: D %S, E—THATRTPHER, TIAEERY 2) BEAY =0T HFTRTHEE/ SR THETE
FHE R, 3 B BX Auh 10795k, HEFZEN10-°
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P#f. Au, Ba. Ti. Nb, Zr;

Alu+Ph #; Au, Pb, Zn, Ag, Sn, W, Cu, Sr;

D+4+Ph #7: Sn. Ag. Au. Pb, Zn, Cu, Nb;

H-+Ph#. Co. W, Sn. Cu. Zr. Ti;

And+Ph #. Mo. Co. Pb, Zn. Zr. Ba, W, Ti;

Anh+K #: Mo, Sr. Ba. Ti. Rb, Nb, Zr,

Hilt,, E B T LW oW FFE: Mo (Rb) -Mo (Pb, Zn, Cu) -Cu-Cu (Pb, Zn, Au,
Ag) -Cu, Au, Ag-Au, B, HFHEMFET X H LM FHE Au>Cu (Pb, Zn) -Cu—>Mo
(&R |

3 R

HR B RAPED R PR ERM 48 4, FHB F T RIKGEEIER, FRitEs
BT REYVYAESETRERBENSHAIENETAEURCEEHEEARMLES . &
KB, &EXRMTENAETHEFR S RECEE, MAHLERER, FEMKAENRES
EEEHFEES: | B—SWEEE, SBEHADT50%, —&/DTF30%; 1H—5ME
Bk, HEABEHERKFRAHEER; 18——7F CO, ZHEEE (XRFESLT KRS, AF
BRMAPETIRFKIL); NVA—7=F NaCl FREMHGEEK. &0 KA M PRIk GQE
PRASH L% 3. R MR 7= Chaixmeca 1 H & o Ui £ 3 P oK A50R1H8— 18 BE 0 4 2 R 75 8
HEIHHTRI, HETHL, BEFMEHES LT IR XERBWLIIAE 3 H,

R 3IWTTRFEA, ARTIR. AEEAATPRAGEERSIEER, B 1 AEERUL
FRUEMBRIMAREET K—ES W IR, E A FREMFRET K, VAFRSHE
AEENH A FREEFBRPRIE RN KBEE LT E, S50 1 MEEEERE S, T
WEL, | EERRELTAEMER,

FAFH-BREEFE (B0 HEL2EES, BRTKYBEMTILERRABEK. RF
RRM MM ENY ™Y, HARE TS LR mEE, ek —R
EXEmMBEEHEEZLRENBYE. SEHBNESINT KSR MAE T RAaE K —
BEEEE, REMERE, T REEEESRMENRETEZ.: Hl A1k, 180~320 °C; #
Fa, 160~240 °C, 260~340 °C; BRI A, 200~280 °C, 280~340 °C; LLHEA, 200
~260 °C, 260~340 °C; Bk, 320~440 °C; #FrEERER{k, 420~488 °C, 520~540 °C,
540~660 °C; FEA AL, 220~280 °C, 160~200 °C WIS RN BE A B KB A B
BE. £ SKEEETH, FERILE—FNSE,. SREREESEGRNYER, 8
TRk ERT-SREMSE, TEAGEL. ek, REAL. BFAEAERAL
WAk R — KRB R,



118 7R X 1996 4F

®3 ERTHACRGBEREY

Table 3. Characteristics and parameters of fluid inclusions in various alteration zones

¥—RE HhE EH
baany::d J -
7oK Ry BRIARA cCy (wt%NaCD (MPa)
LA I8, 1%, IH |360~420 (380~400) 5.5~19.7 30~56
S
] 1% 100~160 (120~140) 0~5 514
1 BIh 3,
D LN by | 1807280 (200~220) 3~17 13~35
Al
By VAL T A 200~300 (220~240) 2~21.6 14~41
Alu o
e 1t A RH 160~220 (180~ 200) 2~15.5 11~27
B (7, [%), I/ [300~380 (320~360) 2.6~18.5 21~49
Ph
R 30 1Al 220~280 (240~260) 2.5~5.5 16~24
180~~320 1.5~13.5 12~37
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Fig- 4. Histogram showing homogenization temperatures of various alteration zones in the Wuzigilong
and the Zhongliao ore deposits.
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Fig. 5. D versus 8'%0 diagram of fluids in three de-posits of
the Zijinshan orefield.
1—Epithermal deposit (Zijingshan); 2—Porphyry deposit (Zhongliao);
3— Transitional deposit ( Wuzigilong); 4—Intrusive rocks (dacite por-
phyry, granodiorite porphyry, granodiorite, adamellite and granite); 5—
Exchange equilibrium values between meteoric water and granitoids under
the conditions of different temperatures (200 °C, 350 °C and 500 'C) and
different W/R values. MMW stands for hydrogen-oxygen isotopic compo-
sition of Mesozoic meteoric water. Ranges of hydrogen-oxygen isotopic
composition of granitoids and three deposits (Zhongliao, Wuzigilong and
Zijinshan) are outlined by dot-and-dash lines. The Zhongliao deposit has
two samples: the one near the granitoids is K-silicated rock, and the other
is phyllic rock. The Wuzigilong deposit also has two samples: the one on
the left is dickitized rock, and the other is phyllic rock. The Zijinshan de-

posit is represented by four samples.
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Abstract

The Wuzigilong deposit adjacent to the Zhongliao copper deposit occur on the side of an Ear-
ly Cretaceous volcanic pipe filled with dacite porphyry. From the higher level downward, dacite
porphyry gradually changes into granodiorite porphyry. The granodiorite porphyry was cut by
postmineral faulting and upthrusted to the place near the surface of the Zhongliao deposit. Potas-
sic, phyllic and propylitic alterations surround the granodiorite porphyry, and veinlet;disseminat—
ed Cu- (Mo) -mineralization composed of pyrite, chalcopyrite, bornite and molybdenite occurs in
phyllic alteration zone, forming typical porphyry type alteration and mineralization. The Wuziqi-
long deposit is characterized by superimposed alterations and mineralizations. From the upper to
the lower part of the deposit, alunitic, dickitic, halloysitic (halloysite 4 diapore) and andalusitic
(andalusite + diapore) successively replaced phyllic alteration and were superimposed upon it,
forming an alteration zonation around the dacite porphyry. The andalusitic and phyllic alteration
zone of the Wuzigilong deposit is linked downwards with the phyllic alteration zone of the
Zhongliao deposit. Copper orebodies as veins mainly fill the alunitic and phyllic (Alu + Ph) al-
teration zone. In ores, chalcopyrite and bornite are replaced generally by covellite, enargite and
digenite.

Detailed geochemical sampling reveals an element zonation of Au (Ag, Cu) -Cu (Pb,
Zn ) -Cu-Mo from the upper part of the Wuziqilong deposit to the depth of the Zhongliao deposit.
Fluid inclusion and oxygen-hydrogen isotope studies indicate that three types of fluids exist in the
deposits. The first is high temperature and high salinity fluid which comes from magmatic water
and results in potassic alteration. The second, characterized by moderate to high temperature and
salinity, is a mixture of magmatic water and meteoric water that leads to phyllic alteration and
porphyry copper mineralization. The third fluid, characterized by acid and lower temmperature
and salinity, is derived from water-rock exchange under higher water-rock ratio value. This fluid
is superimposed on porphyry copper alteration and mineralization from lower part upward
through transformation, forming acid-sulfate type alterations and mineralization of the Wuziqi-
long deposit. .

Evidence mentioned above suggests that the Wuziqilong deposit represents the partly re-
formed upper part of the deep Zhongliao porphyry copper system. Rb-Sr isochron and K-Ar dat-
ing yielded ages of 105X 10%a; 103>X10°a and 100X 10°a for granodiorite porphyry, potassic al-

teration and alunitic alteration respectively.



