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BT &5, —gHBEHERHRERTEAHET K (ER—-RENRBHEHEAFRER KRS
AXRKYEEY, TS EETR ERAESD HREN GEXBF, 1990), HE T &Y
RERM. RE, A BF) ZEHEF R KA. KIHETIOmREH0X RN A%E
eV RMAERRE T T A MEY Kivle e R RAREE, BT Ry HRMRT Kk
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RIAD RATEb 2 Ry B, BRERERAMNSE, L ENEETLRMENE
T, WY BRIZEYIRA, MRS EMHEEEE RS MBS RS A BHAE
ZERWIYHE, A%-E (K KAZLZBHRL BB B AELERMILDHRE. B
LM LR &R BALHEIE. MERST RO AATMME> . HESLH. A%
BARLH. ARHRALEMSBRALE. ARBESTRFEVEYEETAERRAMR
#Hho

BARKXEET EPARRBRAR. FRAHY—BEMEEK §" & B 470~170CZ
A, B#4470~400T; EHIH380~330Cs BEHIA250~170C,

2 RERAE

2.1 &, SRR

RERT RIEGEERS, BEBBRAIME EFHEF TENEENR. Hit, HRHE
B THRIUT R HRARER KRBT EENHENL, MEy REkmsS., fRCEHES
HI R PR A B BRI

(1) &R

MR ERARTEYMHFE. FRA. GREMARARTTERMNEIF, &F

R#E1. FIRAK:

£ 1 BRHBE ST HE R

Table 1. Oxygen isotopes of gold deposits in Qiyugou area

TRAR T LBk B S RET D 3105w (%) H—HRECO 3'%0u20(%)

B ZK6-31 ARE 6.20 170 8.86
Q91-20 ZR4G 2.50 470 6.90
6J2 s X 10.70 350 5,40
A J:LQq 5 Ox 10.50 360 5.03
% 1 JLO, A X 10.50 330 4,60
i J:Q:- A X 9.20 365 4.30
QJW, A * 9.10 330 3.20

&
SRV~7 A % 11.90 250 3.00
i) J2L2o A x 10.40 250 1.51
% b J:LQs " X 10.10 250 1.21
Cs HEA 9.10 170 ~2,17
(o pif Y 7.90 170 ~3.37
Cs yl. 7o) 6.80 170 - 4,47
" x # QF21 a % 12,50 310 6.00
3 VCA, HRAE 9.50 170 -1.77
w VCA: HEA 8.80 170 - 2,47
VCA: A 6420 170 - 5,07

R R R TRIE, WBE £ 0.20%.
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1000lnaz5_x =3.34 x 106T-2—3.31(Matsuhisa, 1979);
1000lnagmz—x =—1.34x10°7-2—2,07 (}En, 1975);
100010 xx—ans=3.15 X 10°T-2—0.30 (P&, 1977);
10001n¢ gy =2.78 x 108T-2—2,89 (HWJE/R, 1969);
SUHET ETHHFERH R 0 KA 0" Ouolf. HPAGEHE T K b— 4.47% ~
+8.86%, THAEATIET KA —5.07%~ +6%, “HEEHEEHEL, RA-HERLE%—
KiE. ABRERET KEY LHRE HE A0 Ou,0f i H8.86%~6.9%, T &% K IEEH
(EHAEAKR—BEH6%~9%, H P Taylor, 1974), EBiZP- KRR FkE A 2K XK.
HELFABRAEETRITRERALEARERREYERNY—EE 4700), RBHALY
BRATEM A, BB TAERRMMR TR 1EH. ERT- MAENIOEND +12.50%,~
+9.1%0s IR AIS*On,0h + 6%~ +3.2%, B TiXB KR LRI B0y LR AN E.
BERRE I AERSCPOE R +11.9%~ +10.10%, I3 0u,0fH N 3.0%~ +1.2%s J7f#
A OME N+ 9.5%~ +6.0%, TRIKAISOn,of 2N —5.07%~ —1.77%. HIE 70, RF"
BMAHRE T RALHBRARPEHYEEHAIAMA.
(2) EREE
WETAGERET RAXASHEEBEAKNDEMARNA, ZFRAGHIDERE
RALER?Y. BAK:
10001n@ ppg—nx =—23.9% 105T-2+2.9 (BH%, 1976);
10001ne gng_x = —22.4 % 10572+ 28,12+ (IXaL—4Xmg—68Xr.) (BE%, 1976)
SUNHET Sy EERNRY ik MIDE, £FRFITE2. IBMah XMtk 23S0 K
R FN oD A —58%~ —74%2ial, &TFHH P Taylor (1974) ## i 5 K ik

%2 FRARKSTERER

Table 2, Hydrogen isotopes of gold deposits in Qiyugou area

3D(%)
FHRER i /g B = HEFTY H—-BECC)
o)) ol 437 ¥
ZK6-31 BRNE 470 -100 —-64.6
2 #
Q 91-20 BEAR 470 - 80 -57.6
|
i 6]z A % 350 -74
= = W J.QZ 5 % 365 -66
i QJ:W1 A % 330 -85
S J2Lao A 0% 250 -74
SRARFEHSFER(Y%): MgO 20.065 Al;05 19,713 SiO: 28.33; K;O 0.13; CaO 0.00;
TiOz 0.03; MnO 0.64; Cr;O; 0.04; NiO 0.,11; FeO 18.98;
Ag:0O 0.04; AuO 0.15

BN R TR FTNE, M L 2%
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B TREFETEHARKIDE (—40%~—80%) FEEN. BRY KM IDHES HEHE
2, BRRTHBEEEHSDERS, TRY BHRY FAETRFDRAET .

Xt EF Gk oD-0"0 [HER (H 1), AILUFEHARHELEE . BEFH BB %
T H P Taylor (1974) 8 “EFHRA” EEN: ERPREL T “EXEER
&” ERIEE, RASKEEE: MRERT Hdkgs OB R A TR RH RS KN M
b XRUTRT KERRTERA, £RRT MR Gk BEARKER, EERTH,
RELEHRRAMABIRY i, WERETHER, HEBREHRRK 5 & K KHER

o

2.2 WEAFE

METHRHETERPREY . ZREFANGET HRRAZRAR(E3). AGEHED
FI1TABE R F oSBT —3.5% ~+0.9% 2 H, BRFHEX=—0.81%, tRifEEs=
1.063%, RZER =1.096; hF AR &R 13/ B RI6S HBILTF —0.5%~ + 2.5% Z [,
HEREHEX=1.092%, br#EEs=0.806%, HER =0.83. FEBE M EARE HE L(E
2), AT A RHRMEE R A, £—0.8%~0.4%s MA A&y HAWigkE,

a
501
30F
+20} .
o2
x s
ot 3 10
- 20} -4 -z 0 +z +4
s o EHAEA
g S0F b
—60¢
x L3
- 80} a0k
—100}
A N A " i i L A 10F
=6 -4 -z o 2z 1 6 8 N ‘
618050 (o) -4 -2 0 +2 +4
) 1S ()
B 1. PR &5 B B 5" On,0- SDE R B 2. v) AREMETHE L R4
1—B8 2—X s—%i a) WEANETHRALESA
Fig. 1. 3'%On,o versus § D diagram of ore- Fig. 2. Distribution of sulfur isotopes in
forming fluids in gold deposits of Qiyugou area. breccia type gold deposits (b) and in
1—Early stage; 2—Principal stage; 3—Late stage. alteration type gold deposits (a).

AR+ 0.4%~0.8%F11.6%~2.0%, 3TFERPKFHMAYT I TETRERRE &
4), BINMHIEE19~25TC2E, SAXPHREREERY—RE %, KUTE Hh ik
Ao h B TR E . FIA&EENEDR (D M Pinckney %, 1972) M &Be-H5%
B, RET-HET AT WIE 1000 lnas-5-04S B R, MEiFdhikrb G AR AGEE
L hikAERBRAR 6 Sk —0.5%~—0.8%; A AR AT ik A R UK 6 S
+ 1%00
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Table 3. Sulfur isotopes of gold deposits in Qiyugou area
b B =1 B pd 7 5 M
£ 5 T Haw 335(%0) BO5 VAR 338 (%)
J.L119 EH -0.70 QP3 HE 0.90
J2S3-1 KT -1.10 vCVv-23 pik:iy 0.60
Ja-2 e -2.03 1P 3D HEr 0.10
J.L119 FHEE -1,50 QP3 HEw 0.80
J2Pb R -2.10 vCV-26 wET 1,70
J:82-2 FHE -3.50 1P 4 <=3 1.70
BJ: ity -1.70 1P3B e 0.70
QJ:w1 BET -0.20 1P3D E 2,50
2Jz2-1 HEHT -0.20 QP3 Lt 2,20
J.Q2 ey 0.30 1P3E G 0.80
BJ. "ET 0.20 Q91-1 ]HEW 1.00
J.L119 "]Ee 0,90 QP-4Z4 538 1.70
J.L129 ¢ -0.20 Q91-2 HEkp -0.50
J2S2-1 Hew -0.70
J.53-2 L -3 ~0.80
QJ.-5 HEy 0.22
J.L20 -3 - 0.50
BRI R RETE, 3= £0.2%
F4 HRERCHORFACETFEREE
Table 4. Sulfur isotope equilibrium temperature of coexisting sulfides
W oA O E o @ FHEE
* B ¥ =
Py-Cp Py-Gn Cp-Gn c)
+0.9 =-0.7
JoL119 257
b A=1.6
#
=)
i) -0.7 -1.5
J.L119 270
A=0.8
+2.5 +0.1
1P3D 349
h A=2.1
x
=
il +2,2 +0.9
QP3 294
A=1.3
FIAAR AdS=AT™?, Hh.
Py-Cp  A=4.5x10° (HRIR%,1971);
Cp-Gn  A=6.5%105 (BIR%,1971);
Py-Gn  A=9.3X10° (& 8#,1974)
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PR ET KK Y R R AEESE, RERRERRAMERARHEL, H—LE
Ew, BATHARMET KAFA-HBREKE. BRBABXHERYLEYT A RLDHER
PLESHSTEMK B R B A S A0 00 % HHEM BEEHZAN, ERAKERE, £
T EEHRBE AR,

BAVAXRESY KERMUEARML, BEMNFEERDABENZER. AGERLTEH
RABRMBBEERAREACRAR BRI AR, SHEAETRFLRABHLEL,
ABAEYNETRRENEAREELTRAK. T sNEn fE L HH R gk R 850
R RARBRIER, LR REEARE S E L HBMEE &RIXFE R REEE
RBEYSHEAEMARKRMABRKERFE X, BT KOESMERE I SRERE
AHRE, BRFAREUARAGSERE (FECRE, 1990), EEAKN Bk FEAEM
AR AHRERZHMABIRY hitih, ERFBEHEHARER 6S,

R YELERELERE R WO RE M £4R. H Sakai (1968) i, ik
HIER fo, TR BB IL B LLIER fo, BRIV MR RS, MMk PEpHAMNE RHT %
HWESpHAFERGHET HET*S, HMKS o, MIKpHIIFK P ILIE Rk 71 s> SEL
TFHR RIS, WBHBBEET KD RET MSEBETHERSRKM S E, KB THRY
ik 2 —FEpH, Kfo. &k, X5 HEAE REWLAREY AhE, EFEEEY,
GRZ BRI H) MUBEERRERA.

2.3 HEGAE
RS RV LR B ELEAR (F5) s CHEBHIEEYMR/N, i & 5L
5 PRABEZLSYVAELEE

Table 5, Carbon isotopes of gold deposits in Qiyugou area

RHER

BE s RET Y

313C (%)

REEFRE (m)

EER

VCAl
VCA2

VCA3

TRAE
i WRE
-l )

-1.8
-1.6

-2.1

660
625
600

ABER

C5
C4

C3

i ®A
TRAE
FRA

=5.2
-5.8

~-4.2

700
640
580

HB RS R R NE, BB 20.2%

SUCHAN —1.833%, MBRAERET WKIVCHIEN —5.07%. FETEHLIEAE, HHE
AR BRI UCIE, ZEMART AR E B (—5%~—8%, Taylor, 167), i
AETRESBL®IE (PCHEIETF0), HH L Barnes (1979) FIHAYEF S K 0 KA
BEMERNET, RVBRHEROREELES IR CHETBRARANES. Hik, BRW
REBMG RANSRMLRSE SR AREMZCE, BRERFANTEEBRRMLEL
REBBETARANBRRLEAR. FAARERVHNARAEFTHCO, ko,
TR HERERBEOE, ERAMAT —EHRHRSKHBRAE. AREET KRR
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BECRARVAUEN, AGEREVRALEEERLTARARE, ThTEE&ETUE
BEWHREKRKBUGE, XRBRTREBEELARARADZEGE, R ERAETHS
FRBRFEPNARSHARAMA, BfgAEEHIEAREMA, XERFALERZ
WaEH. EXENTRAHBHT BN, ABRAEREYVDEELEHEEY . RiLfies
Wiy, MEMELNET PR A RBEy AR ity, AL HE, X-NBRHER
WR B T RIE R LA AR EE PO, FMRENEREETEH. X—FL5RME
FRHHERIE -
2.4 $BEfR

MEXFEEY KX AER A HERMCEHR (K6), THhHERKRA. A IE HHE
BrBesib st (H HE:, Blio=4500x% 10%, 20=9.56 b,=10.42)i} 8 ¢ [HER, P AER
FRBESHEAERERER (2841x10%,5kEE%, 1988) MELiZE I RE, W EXH £
% (120 x 10%, BRSEE5F, 1992) &k, BEFHHRAY, HARKBRLERARLE Zartman®
(1974) HiHLEA L (E3), ERAMBIT AR AEBRREBRLENE, & R HE

R 6 PHAMXTBEREREBELAR

Table 6. Lead isotopes of ores and granites in Qiyugou area

# .%’. mﬁxf& 2aspb/zotpb ZO?Pb/ZNPb Zospb/ZNPb QS T i
R5A | 174400 15,570 39.970 0.647 564 8.51
tHsE R5B 17.199 15.391 37.477 0.651 602 8,31
R5C FERE | 17,413 15.455 37.886 0.636 456 8.39
JaPBy 17.443 15.620 38.100 0.660 890 8.72

- N . 15. J . .
AGERST s N 17.730 5.820 38.980 0.661 694 9.04
JPB; 17.280 15.480 37.780 0.665 640 8.46

JPB, 18.530 16.620 40.760

y .2 15.4 .82 0. .
S ENE T HP; FE 17.290 5.478 37.823 645 630 8.45
HP; 17,252 15.425 37.653 0.651 610 8.47

BB R AR TR E, BN 10.09%

IG.OT-
15.8f x Ma
' 0
LisE
s 1200
::o 15.6F * ot R A
S
& % . __——— BYI¥ (MORB)
15.4 .‘w
,/’ x 1
// T .2
15.2 f 1 s L
16 17 18 19 20
206 Ph /204 P

3 R FEPPb/PPbIi2Ph/Poiy &I S HE (Zartman, 1981)

Fig. 3. *"Pb/**‘Pb versus ***Pb/*‘Pb geotectonic environment diagram,
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WREEFR, WHFK SV RZBRIESKARLMERSBE -2, UBEELE. L
BV g fEliEmEnEnEE, SAFKMRMERS. &, K. BELRRE, &
PUOAAFE R S B A E W LS R e mA

3 & i

A AERET KR E R EH RS EAL, BSekiEl, HHZZAE
—B IR R BT B AT L G 150" On,0 TH 2 + 8.86%~ +6.9%, SR
FHODIEHR —58%~ —65%0, L F AR AETEHE MHRBME FHRED K 30 AR A&y 6%S
ERmAEERER (0MS) HEEL. AGREUEVBRRMEDE (-5.07%) BETE %
HWelE (—5%~—8%, Taylor, 1967), LA EMAKF REOFRGLBHMERVEESE 0 Ky
IR B F AR K. RASEXMEFERES ST PSR ELR SESE EEE
KB, MBS TR RERAKIESFARBEEDMEENE—BE (470C), BHEHRD"
kB ASREER SRR, BRED KNGS X ASEEER S Pk
AR FFERAEN KR RS Pl U SREER AR E DRk E -3, &
BT L, BAEHHFEERSTEARBME., SRBEAMMRER. TBRT TR i
TR HEMAB SR RES, 25TV R ER.

AR ETERANES., A BREAMLERERY, 2R B, Ryt uBip g%
REERG EERT BB, R RENGUEEKRAE, BELEREKA mEBRRYBE, X
HAkBEWMM, BREET KK, REMNELEREY, SHEwkekdmhy SR &0 KM,
FEATRE ST R KR EEE T AR AR, SRBHERT B EUAGES &S
FLLHY, FSMREHE YR E £ T .

LT YIAEAES GRILYLLEREY AE, AR ERV RGZRERLY ) Ma%
AR, SRR ERRE S KPR A0 SIEEE TR R BT (3%S)E, IR
Bk —FIEpH., fo, Hudpik & it

g % X K

1 RXBEF.ORHREBXARALRN S RO BRI RS . E R ER R 2 R KB IRLET IR LR
E1990F R fFH. @MFEEARMMRE, 1990.

MRARE. PRLEKERRATERNET R H A& R R P - B RF ¥R, 1992, 15(2): 105~183
REAS. RWEIHOERRILIL. BE. BikFlRit, 1988,

Gunter Faure. AU RMAF FE, BE=%F. b5t BEHRM, 1983,

Barpes H L. Geochemistry of hydrothermal ore deposits. Second edition. Johe Wilcy & sons, 1979

D o oA W N

Princkney D M et al, Fractionation of sulfur isotopes during ore-deposition in the Upper Mississippi

Valley Zinc-Lead District. Econ. Gzol., 1972,67,315

7 Sakai H.Isotopic propertics of sulfur compour ds in hydrothermal processes. Geochem. J., 1968, 2
29~49

8 Taylor H P. The application of oxygen and hydrogen isotope studies to problems of hydrothermal

alteration and orec deposition. Econ. Geol., 1974,69;843~883

9 Zartman R E, Doec B R. Plumbotectonics-the modcl. Tectonophysics, 1981,75:135~ 162



362 ¥ K H# &’ 199442

STABLE ISOTOPE STUDIES OF GOLD DEPOSITS IN
QIYUGOU AREA ,HENAN PROVINCE

Gao Yongfeng, Luan Wenlou and Wei Ruihua

(Hebei College of Geology, Shijiazhuang 050031)

Key words: stable isotope, gold deposit, Qiyugou of Henan

Abstract

In Qiyugou area of Henan Province there are cryptoexplosive breccia
type and structurally shattered altered rock type gold deposits, which are
closely related to the ditsribution of the Middle-Late Yanshanian calc-alka-
line granitoids. Recent studies show that the two types of gold deposits were
formed at the same time and have similar hydrothernal alteration-minerali-
zation chareteristics, and that their whole mineralization process might be
divided temporally into “fore”, “main” and “late” alteration-mineralization
phases.

The two types of gold deposits are extremely similar to each other in
stable isotope features, suggesting the cognate nature of these deposits, Hydro-
gem, oxygen, canbon and sulfur isotopic studies imply the magmatic water
nature of the ore-forming fluid at the main metallogenic phase and the addi-
tion of considerable amounts of meteoric water to the ore-forming fluid at the
late metallogenic phase. The high degree of sulfur isotope homogenization and
the similar lead isotope composition between the granite complexes and the
gold deposits demonstrate that ore materials of the gold deposits and rock-
forming materials of the calc-alkaline granitoids were all derived from the
upper mantle, with the entry of small amounts of upper crust lead into the
ore-forming fluid. The breccia type gold deposits are somewhat different from
the altered rock type gold deposits in sulfur and carbon isotopic composition,
which accounts for the fact that the breccia body served as the center of the
ore-forming fluid activity, and outwards, the composition of the ore-forming

fluid varied to some extent.



