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The adularia-calcite assemblage in Qiyugou gold-bearing breccia pipes and
its mineralization significance
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Abstract: This paper reports some preliminary results obtained from field petrographic work, laser Raman mi-
crospectroscopy and electron microprobe analysis carried out on the Au-bearing Qiyugou breccia pipes. The adu-
laria-calcite assemblage was recently discovered in the breccia gold deposit. Two stages of gold mineralization in
the breccia pipes, i.e., pervasive and veined, were distinguished. The early pervasive alteration of actionlite,
green bictite, epidote, chlorite and minor sericite replaced breccias and rock flour, followed by later adularia and
calcite alteration filling the open space. Vein ores associated with quartz, sericite, and minor calcite alteration
oceur in NE-trending faults that cut pervasive ores. These results show that adularia-calcite alteration is associat-
ed with gold mineralization. The discovery of the adularia-calcite assemblage in the area suggests that the Qiyu-
gou pipes are genetically of low-sulfidation epithermal type.

Key words: gold-bearing breccia pipe; adularia-calcite assemblage; low sulfidation epithermal system; Qiyugou

KEEAREARANEATNRITEASE BERARINENTASHRYWEESCENTR
AR FRERRITE D, RERARRERAE  FE<LS km), ARG EAREHEARELE
HET RMEEAREET Y. REERYEEFTKE  (50~350T ) (Pirajno, 1992) AR EF WA G 4FE R

WA : 2005 - 07 26; #4TEM: 2005 - 11- 04
ESTE: X ARBFESEHME (400320108); B4 B T8l H B S R E RIMma fEm”
EEWA: L1963~ ), B, 1, TENFY ¥, E-mail: zyhd023@126. com.



78 H B v 9 ¥ %

WmosH

ERMEE R, 7 RFFRILRLT KD VR
M-HRER(HANA BBk a-8
BB, A1 4 B HR o v B R A G A
(Heald et af. ,1987; Hedenquist, 1987; White et af . ,
1995; Hedenquist et af. ,1995,2000),

AWAT EHEEBRKAIREH 354
HPEBEN 71 M AREHNBEAREEN &Y
A, BRI 9.10,15 SHBHHAER T &8k,
2UERAHBAeT IETF&EH KEFEEE X
40 t(Meo et af.,2002), HEWEEATHETHE
HBFR LU, BUAM B T X BMBFR TG
B, 1989 BRAT B 55, 1992; 25 55, 1995, ff i,
1995;4E B AR %8, 1996; M T %, 1999; W I/ ¥,
2000; B 4RI, 2000; Meo et al. ,2002) . &TABIR
£ BB A DK AR TR AL SR e S A B
ABEA R F RARFACRUESENVER
RERDF T R FEREFHAES, RERT
HRE, SRR TFIBEERTETHEORMEN
BRI (BRI S, 1992; Chen et al. ,2004),
HWHEE 1-3 km (B A, 1995 £ R %,
1996), ZEHARNEARANET KRE—F5
HERARWABB LY K., WAIBEENST 1bih
4R 3 W CIBRATR S, 1992) : A - B gk oy HE 4
VOE-2ERWAY A E-RRE- ST, A
WHFTH AR 0L 4 A A TR A R N E Rk
BT k. BRTLERBARELGL. GO R
EZEL . @RACHEETHENTE, RNEET
H BT KRG AR T . BORE etk
R AR BN HRSA. RIHE
(1995) BT HLE(1999) Bk AR WS S ATE
BEKER , Mao 5 (2002) I\ AT K VBB %
BRBEABRRE K, HK KA — R YEEHN
HEELHEESIEANESER. R RBEH
HHRE A T WA, LR B8 6 Em A
HEHEE T, M BEAISATEM 25M4 5
R T - A T D A A T
HRE TRFEEEEATRE R — 1 08 g a8
B ERAE R RS, WX AR A RN
FLERMIME, AR ERT N AL ABE RN
FHRER.

1 R F G X R
WEWE KR T4 MBI,

215 T B3 1A AR 28 e 0L e B A B ok B B (B AT
B, 1992; K EHE,199%), ERTERERTH
por T aweaec ke I T L b g o)
BEHE, X4BHITEGKANERAREAR, &
BTAREHRAKEAHEREH(BERS,
1992), K43 1.8~1.4 Ga H18], B4 WIS Ol 5
REEEB AR S T REMEET L (KEHS,2001;
Zhao et al. ,2002), FXBBEFRGEOREX
BT ENETERE,

e bh A REERE NTRR, AFARF
ZXRWERAENARAENEE, QR
R S0 R A, B L K 8940
FSCy FELAE A, LA R A0 L K A K L s
aiE, ESERELAEMIBNGTDEERERTH
i, 2 F T —RIEAFMHE LD RE LSRR
BUAR, REEREFESHEEAR T —MERER
RANTTTIEEHR /A3 D EHRETF Y
BEAEY ., BEMNEME RSSO,
1985; [R5 4 (X st R =, 1989 ; B 7Y 45 IR It R 5
1989; B2 HE 655, 1996; BRI 55, 2004 ) 38, L EE
HaLRA S AT KW 4 0 FA BB, B 160
Ma = #1120~ 105 Ma, Ji& LA R L A E R, 55
FHLEWL A RS D EE R,

WER2T EAFRE I HRILE, PERE
WA B A LA L AR, PR -2 W R DL ([
Do FRHFERZRMET AEBANERHHE
RSB ALE. FREAKHL NW R NE
M E FCHERAR. RREEANKER KX
FER AERERELEBURSBRO KL
FABEARKEE, B K Ay 2 km 40 T 11 A B4E
EF K. B¥EETEARHLPNNBRERELR
HRE BN _KERBEE SR, Mao %(2002) A
A X EEA R Mo(Au) BLFE#E & 136~ 115 Ma,
THRHRER N EM KA KBRSk K-Ar £
#4112.66+1.67 Ma(4L E1R %5, 1996,2001; B E
Hi%F,2000) ; HBR AT P RMER KA K-Ar £ KR
120.75 £ 1.75 Ma(/E E1R5E,2001 ), RIEEFF
{ ZEHPRERB T ER M S 0E 1 F R E g
mEShERERERE X '

2 BRI A & ABRE E KA R

KRARDTRARKASKO ], B KA MK



WILES: AFET AR PEAKD- TR HE R KRR 79

B ugs COERET
LR R e T
ﬁ&'&ﬁzg%"f%
.' — .ﬁﬁg\;ﬁﬁ ﬁEHN
i RmE it

B
Uk
58 =%

B HAA-EITREEREEET X 1 AfARBS)
Fig.1 Simplified geological map of Qiyugou-Leimengou area (modified after 1: 10000 Geological Map of the Mine)
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Fig.2 Adularia in the Qiyugou Au-bearing breccia pipes
a K KA@BER: by o d—HENAOWERESE. URKKAS FHA(Co)— £ H ST B2 A%, H5014B8;
ev f- MKROMBEREMBRERG, #4310 mk: g—$HB. EHAN=MBUANSEFESESFRENE, 22 00186
h—#WM= AR EAK KRS MEARKIE, EE A0, ARTEATY EIRE Y, #5014B2
a— schematic adularia (Ad) crystailography; b, ¢, d — triangular to thombic shapes of adularia crystals with calcite (Cc) filling the open

space through pyrite ores, sample 014B8; ¢ and f — adularia crystals showing Baveno and Manetbatch twins, sample 4310 mk; g and h—

rhombic adularia associated with calcite filling the open space and cutting through dacite clasts, sample 001B6 and 014B2
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Fig.3 Laser Raman analyses of adularia (Ad) in the Qiyugou Au-bearing breccia pipes
F1 FEEHEFESSTEBERESHEASIENIL
Table 1 Microprobe Analyses of adularia in contrast to the standard data
Si0, Ty AL, FeD” Ca0 Nap,(» KO Total Or Ab An
P 64.28 19.19 0.09 0.11 .92 15.30 99_89 90,50 §.30 1.20
014b3-8 66.19 0.29 17.75 0.33 0.00 1.25 14.65 ~100.46 88.55 11.45 0.00
014b8-7 66.07 18.29 0.07 1.09 14.36 99_88 89.35 10.28 .37
4310-1-1 63.44 0.11 17.88 | 0.28 0.00 1.06 15.30 100.07 90.49 9.51 0.00
4310-1-2 £5.95 0.18 17.74 0.00 1.403 13.10 100.00 90.63 9.37 0.00

I AR EREET| A Deer %(1992).
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Fig. 4 Relationships between two alteration stages at 430 m level of No. 4 breccia pipe(numibers indicate gold grades)
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Fig.5 Photograph showing potassic-phyllic relation to adularia-calcite alteration
a — R ER A (dacite) AIRRIEAL, 7 FRHESRT AREY) RAREESTTARANLED: b—aMETER, £5014B10;
c—NEEABBTINFERE S F@HLMGFRTH(ChD, AL A KL A FAWEN fTEZ B NERAEE, Ak
WA, RN AR TRERLE: d—c HUHKIKAAD- FERCOMENSETRRLY, 5 014B2
a— pyrite (Py) cluster occurs in open space through subrounded dacitic breccia and potassic-phyllic alteration; b — microscope feature of
photo a, sample 014B10: ¢ — dacitic breccia has suffered intense biotite (Bi) and chlorite (Chl) alteration, and adularia

(Ad)-calcite {Cc) alteration was formed later than biotite and chlorite; d  microscope of photo c, sample 014B2
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