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o &RRERERMEREER
Fip. 1t Tectonic division of Pb isotope for Jinchanggouliang ore district:
BB IE N A 25, 02 R I A Y 85 R R4 B4R 7] Doe #0 Zartman OV E HILE
b, ATRFAGEARE, ZEREXEVERSEAESERMEA Mo AERES —
HokERES. MakBwill Lo itdiss, RUEK kB HEEL,

BRETIVRE.: FVEROHAREED—, SHAEERS. SENSEEENE MR
Eo MESHLIEN, ARV ARSEGREERIFNH -2, W T HERE L%
PXFH HEPHAERETRANKARARIEREE, XA HIIERTiEEsE 2hE
RAfBREREREGE LD, 2HE, Bx7THE L5 BN g R0ty
MO, BAREE—BHU, Th-POoREBPFELY, fLZEH RN, IBAKMEFE AR
HBEH R Zartmanfy BRI R KA L, FHREOHSHEE IXREHR, xHEALRE
HETHEHERARERSA. PXEMAHNESAESE XE AR # B Doe F1 Zar-
tman By #yEELE £, KEKABEE LERHEMENE, T EESHEE,
BEAXRHEFRRFTEX (1985) HBEMHEEF, £+ HEEFE 55 DER 2K
P, RMUEAXHEREREEDERSE.

2. HER R

AEBIER 5 AR ET ELM T 14N EREERE G k1154, Hiks675.
BHE23), 0P ERERER (HBF ks, B4, BRE 24, FNEME
REGATRT P,

&RV, FRERAEMHSSERURHEBE NS5 7% —9.8% 2], EH4H7.9%:,
HepAEERUEA R S 10.0%—11.1% Z [, F &5 % 10.5%, 8D 413 —88.3%,—
—89.1%, BEERP MERMEARNY 3.8%. WILHBIRETRLTET B, X5HED
AR EFAUPEEXLSDEDHECE B, RRSELATOHAENBET HE
FERAR, HHEBEETREMERBEDSSIT, X5RANA-BEEVOHERLY
FtEHOFRBASOCTRERYAD,
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Table 7 Hydrogen and oxygen isotopic compoaition

of different ore districts

R | R | mEHE (R 0 | §POH0(%) 3D i*?tﬁ;g
P 8 __15.4-14.3 4i,9—8,0 -102.0—-54.0 300—338
r &
HHa 3 7.3—9.3 -1.1—1,8 220
& & H 6 7.6—12,3
I . T % 1 3.8—10.9 T.6—9.9 - 54.6— - 80,7
# #H £ A 3 8,3—9,5 B.B—10,0
e 3 1 1,8 10.0 718
7
& 5 4 5.7—89.8
FHE H o= { 10.6—11,1 B.1—8.2 ~89.1— - §8.3
D 1 1.8 581
i B AH % 3 11.4—12,8 -5,8—0,3 -103,9— - 85,5 149—18]
iﬂé BEK | 5 % 5 | 10.3—11.7
# E 3 #KA 4 8.7—10.0
FRE s & 2 8.4-—9.4
% T *® 13 9.4—12,5 | —6.4—~1,0 -97.0— ~98.6 133—160
¥
i MR 3 -0.9—1.8
]
N# e 2 5.5—6.4
5O HO® 14 12.3—17.8 4,0—6.5 ~199.7—-93.8 216—2351
b2 E T I
JERE e 1 9.5
— g % 31 9.6—15.0 2.4—8.4 = 113.4~—=01.7 2RB6—327
HEL 9 | -0.2—15.6 | -7.5—8.3 260
4 = # 12 6.9—8.8
5 # a 0% 18 B,2—10,3 5.3—7.9 —110.8— - 94,7
. £ A 1 7.8
& BEy 3 -0,2-0.3 5.9—~6.4 481—523
¥ REREK | 5 | 41-7.3
3 fi £ H 3 §.5—6.7
A ol T X% i 14.5 9.2 -94.2 350
I 7 M q % 1 10,9 5.0 - 85,2 330
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HAEMathows(1979) M H- kB RNERSCREIEARSEEMERFELT, 1
VA AR AR R B RN 8.1%—9.2%, FBIH 8.5%, XREBETAKER
WA SRR &

mE7THIN, ARAEHSEAREELARAT.6%—12.3%, FHEH.5% AREM
B0 48, 8%, —10.9%, FH10.3% TEUEAS AN DB —80.7%——31.6%, F
B —90.0% s HEERDAN044.8%s KAMITON8.3%—8.5%, F¥H8.8%. AKX

HEMHEA S A A FOlEA -, RARESKAXSEN M0 ZEREERE 1.0%—

SRR, TRAT 1% EA FLY, XiL¥H, *EEGHERMEELE TR
I*h, RO MiKE, ARG HRES SR RET SRR, MR 10 [EHMHTT
fe iy i i TR AR A MER, 1SR OB MOEEIR,

ey Bt M. RIVRIBEY MER M EAR, HeR A ARk E A #
HRAELAREm, FTUARE S, LT 251 SR 63 4 K BAE8 Y% —9%: 2.

Taylor(1977) MR- E B O MR 1 XK5r 4 3 41, DK OHER &, 850 <6%n
@ POER Y, 6% <8C0<C10%: BP0 Y, °%0>10%,, O’ Neil % (1977)
A S AR FrEk T RIE R RO = A, MS&HEE:!%?IJ IR, H3"OEAER
AN EL, SHEPREAROIEG ALY, B, AKX AR Flaylor BRI 1 )E 4
LR 2 — MO Nedl I Risx 1 1 AE R A —

MR |- ik A5 it "»‘urfdi&iru]{i}?ﬂﬁkm#ﬂﬁ{ft AT LLRD 2 R AR X S R T

abs BEd RGN A M B R TR oy o B RAATI . X — ISR T LAMR X Sk
BB IRy R AR KR A 13 Bk~ F EIE (A TH—¥50).

WY -1 K ey R Ak, HERAGNERIDE ATI19T,

AT THRARAERB SRR EFEAR, T 28 0T ER 0 R B%k hiks
SD (R 7). WHERTEFHAS Onofll, M7F 7.8%—9.9% 20, ‘EHK9.2%, MiF
A LEE R RAREAE"O—m. AN S@BET . 58T EH S 0u,0 i
TE 2 3 A 200 — .

MALEEA AN EID = —80.7%——94.6%, FHH—90.0%, 55— 5%k M,
B 30l AR BRSNS, XEAK SR AL ETRE Rk X —
PEIE

WO AN EE RN ELERRE 7. TR, BEGI0HI2. 4% —14,3%, Sk
Rk, FHIA13.2% . XRWET T B, NN ERTERREY—, mrE
LB, AREERRT RMAERT M rcd, ERCEARAE TRV ALY
Precfl TRy BRI RER . FREARKT BN, KEEEARARED
Wtk Wi MR 4R, He"O B % 7.3%—9.3%. BLMF A, FiHNs.0%. EHEL
il’lhifﬁﬁr%f&a'“&hom 8% —8.0%:. FH1N 5.9%, TAL, Eh LBER K

HARLG e ok, AR RS, Mk L RS, #EREHE M0,
ib-].]%u——z.g%m T EMRERR 8000, BRAE BV BBERGE ARELT
it

ARETRAMEREFHREGTEEMNENELE B H Bk 8 3 M, D=
—54.0%——102.0%,, ¥4 LERER{EA—Z, HHE—BEEARK.
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£ LAk, AXERFMBEMEEBARSAMK SR AEE, RWRTREEELR
BETHEk. BITRYVBRE, K6"On FHBLFMELNE R BB ET S BEEE
RASTERE, WHHRTBRHERAMMA,

FAUREMEKET K. SRATMTHOKNSERLEHRR, WED TR WA
B, REMEPRE, SEANERASEERERARAE, KRBT =& AGFDMH%
Fo M EEMAHAIR, EHEMEEEZRSEROEH, BNS5AEESRE AL
Rl e R . WOAH WA R KSR, BTl KA HRERE S SR AN
Ao

&I RREy

T 120}
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B 11 R BREY RNk KISD-510 &L H

Fig. 11 gb-g"0 diagram of water in inclusions of quartz of Jinchanggouliang
gold deposit

ALAE. EEMBALT 3 T KR ERNEEFR G RAR wE 7 ME 12 5
Ao ELAEHMELD 2 ST KRV HFRMEERUBARETEHIZHETH, EEER
AMEFAHEARCELREE, WEETHAE RVRE ks KR A SHA
A

RO T R RARERBH RBESRANMER AN T Y (B 12), #5459 % Bk
fE 87, AV RNEERURERATREM T SRA. SHERAMASRADERS.

BAMBHRTTENEERERARLE 7, ZUXHTTF KBRS AR ERA
¥R, HAFPRRKSMEABMA

REETHFEAFENELEK. FEOTIRMYEHHFEAEER BLR % 7 0E
13FR. BB (1) BpBHlpkRETEEK. (2) REARARFEASE TS
ARMFARA S A, WRAKEEA A, XL RE XA DELERX SHK,
BARFODETES 20%AGHIEN, (3) MASRTERGEMA L, XThHiR

24



)
“““““ b |
i
_ I
Y | [
< e
g —a0 x
ﬁ‘

k: .
© » GENELLTR
—120 v BHETVE

o HRERK
—16¢ L. i | 1
— 20 - 18 Q0 10 20
128 0smow (%)

M 1z GEGF:TERES FREREZEAR
Fig. 12 Isctopic compositior of hydiogen and oxygen of ore fluid of Homghuagou
gold deposit etc.

o KRBT
—20
_40-
_50.

3

é =80
— 00f
—120¢

+BEK

—-140} *FHA

* A

20 —15 -1 —% 1o 5 i 15 20

S0 (%)
B 13 RREFEFAEQHKKRID-470 ¥ E

Fig. 13 §D-3""0 diagram of water In inelusions of quartz of Anjiayingzi
gold deposit
ARRALRIER 'O, REAK HE K100 {H A MES BT,
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Table 8 Sulphur isotopic comporition of different ore districts

2945 (%)
KR '3
i R Faw AT s L4
i —Z.3—1.1 __—5.0
B8k
{31} (1)
‘ -
. 3.6—4.3 I
ST R # R RN
(2)
- 2-3_"0nl
TERIN &
(2}
2. 8—11.7 2.1—3.5 2.0—B.9 9.7
Bk
{373 €3} (3) {13
EAEBREIEL | pypempm 2+9
(1>
3.1
I o
-~ 3.1—39.1 =-1,b—11.2
wAET VK
(6} {3)
~la2—2.6 8.8—2,0 2.0
BT BBk
(453 (7} (1)
—009_3-3
# K s
{2%)
206_‘4-5
WA 7k
(11)
_'*“ ~2,2—3.4 - - l o
bk =P b VB
(27) | '

BIAGRF ARG ~ RERRKFRIEERSAMNER: “REETFEHET =1 E S R %E .

et mE 14 R, ABEEKREF RS B HRELBE BRI YL L, HUETLLHE
B SIE R A M A0 R FE 5.

M 8 MEIGh T LIEN, FE 8 AXBE LD K NBEE G B8 RS0 BT 5w
%, MENETR—%, K7 MR-, X 7TATERPBETFROER BN
MR, ERAMER, MEBDT 9%, RUXE K HEE & L H¥
W, XTSHEGTR (MAHE) MSEA S RE, —RaTaEEE e, 5B
HEH AR M —(LE, MR EAYKNERA, SHEVRER, EKEEEN,
RAEFER SRS, AkFEARRETHE, ARERAOERRRHE. S6 610K 40
KR R S0t ZEEyRBRETFAERERN, SHREERFL: ZE &S
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Fig. 14 Corvelation of histograms of S Jsotopic composition of different
ore districts

EHESAEVN AR mMEEBRENSRENSEEERER. A, 2K 45 KK
AKTRERHE N, MR T AR KESL. RS AHNBEERER, £l
3 PR e B b SE B R AL A BRI B — 4, 1 RIS — b B R B S Pl s T A B P B 4 B R R
PkE, HUREARETEERTHANDRASL—EN-HHES, ANTE & #HHdh Lk
B, akilHETH®E, HmEARRAAMOBMSIE. £ ER e TR
H, AR KIN-TIREEN S LT, fMERBERE. b S HsE
fir A B

IR T &R AR Hl BB th 82 B, 0%S=—3.1%—11.2%, # 353k
14.3%, BRARRETY. SEVXAKBAKRIN, TR—B2rRaRkERNE
REE, —H2 KRB HEDP Y ILBEE.

4. WfE iR
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AR BEA R EF KA, BEIE Kb OREET SRaXaRike Co,

e 7oA RE, REI.

#9 HEVEAFALREaMER

Table ¢ Carbon itotopic composition of different ore districts

¥ X = ® a £ 30 ML I QO
—4,2—~13.2 ~ 34— 2,4
R
A B (3} (3
ki —15.4—=2.4
. r *x
v (3)
# y ﬁs: - . 18 d— 8.1
% = (3}
—22.4
T B\ O . *
(1
- 5.2—-2.2
4R "B & .
b 23
TEE4EL
- 8.3
a %
(1)
-1.1
MO
5 ' (1)
i -
i - x 3.7
§ Iy
- 2.7
*x B 5 H B T
1)
—12.4— - 3.0 —10.9—~ 1.5
H B R
b ik (%) 8}
% ~ 81— 4,0
g " %
F (11}
—2.5—-1.8
B OB O#
(2)

El fﬂfﬁ%ﬁ?‘]ﬁ?ﬁﬁ#pﬁﬁu ﬁﬁg 5!3(:1‘.'02 :%i‘l‘#fa

&R LKW, ERUMLEE L& KT IRE Lk b mCco, kR Ea
WA LA T A REMNRHE, AERRERTRANMUEEH TEEE D ERSMH CH..
F Bk bk B R 408" CE Brm Fh s B B 3L 25 B B B I R D B SRR M 2k i 0 °C {ARY K
fe—ga. SIRXHENRATEERFE.: — M dTEHAMEAE WKL 2

BT R B HI A R UBE KR A .

AT ST ERSRALDEEL Ceo, 1 —3.7% Fhkh HBTICH-1.1%, X
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B8 °CHh — 2. 7%, REBH AT 8% Coo,= —1.8%, TRLETERFHAEL
B 9°Ceo, (5. EREXMFAWERERS. —ROEAEKTH—~Z B W CH.
SECEEM —RFEPHERANEERETAHER, TR -HoRETHEMBOREK
ik,

(=) #LTEBELY

BETHWRETENF . o, TRAAMERANH L CELEBERE 7 HERE,
ALLEY. Q&7 ARFENEER SRR T ESHAEY (MRAANEY. B KA
N, ARG MBLITERARAESR] LB NS BE LMAF -3, RUEREL
RETEEPEASHAMER. OMEEESHESOE LR %L, A2 148
MEEmMER LHARS FHRidERAMSHEEE, X5LEREEV & RMEE
HE VR EEOMRT GEAES, 1988) AHRAMN. OFXXV AMH L& IERIE, Ha
TREAAR LLRBH LSRR,

FHIRASEBMERUET RS 2 M ARV ERABE LS UL, SRES &R
BRI AN, BAKBLORRERE GXRUTESEY — BB L5 R HRIE,
HE AR, MALAME, TUEHF RSk, 2KV ARFREXA,

BRI (1988) MRS, RXBKMEERET SV EOR L TR RSB
BEUET R, kAR =80RELE. R0, WBLTEERE2HEERF,
A KO0 Bk 1 RSk,

() RV BRIk

AEHEELITEMTEEA, METATOMREER, AUSFERFBEE K.
IR, BWE. SIESREM. RV RESIRES — R W22,

1. ERE R

R RERELTHRAEEND R FRAD SRS ER A —nlEmn, JRlemn
HART KM ERE AR, LE5, AEFALEH, KX e§ iHRERLHH0T
—ANT, FTRMEEEEEEANFE, WRBRTCD HEE. B4, &l W%«
KET. BHAAKEAFRE, KRV EEEEE 10T —1007 2/, £ B EEEy
20T —300CZE, RATHEMBEMMEE. $H, OB, SR UMEDET 3 48
B, RV BB HEEE 0T —200C 2, HEREEEN 170C—210C 28, Yon
T K B R 5 1E

2. WV IAAEL S

AXE ST RFBRMERNBENEERLEN., HEDPTUEY, &K 45 %
B SRR, FIHH B 3. 8—7. dawt Y NaCl, I 4T iR, 20 LIR1E,
FRURREE TS, mEMLTIEISHE, L8RS, Bhi, HEA1.5--
25.0wt% NaCl, EZEK4.9—18.2wt% NaCl, i 11.3 wt% NaCl, LN FHX
HH DB EFMAE S REE, WWREEH 50T, —52.2T. ~36.20H—37.0C
Fo XEREEY, SEEPHEBRTENCILLI, EE— 28T M CaCl, A MaCl,, X
KL R By R B 3 25wt NaCl, NaCl/(CaCl, +MgCl) fA T35 1,08, fh 7T I,

O SfA ARTRAEAFIRKSVIBEERRE, 1988, REMBERFREDYT.
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¥ 10 EYVERAEGENENTHIRE. HF. BE

Table 10 Average temperature, salinity and density determination

for different ore districts by inclusion study

ERRR ERRE R E

v . oo {wt NaCl) {g/em¥)
&R 289 3.8 0.77
i 168 f.0 .94
- I T 196 Be7 0.94
BEET 237 I1.3 0,95
EH¥ET 301 7.4 .78
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AX & W, SR, EEL. REBTFEVEHRERLLINaCIFH,0 % E M KE
Wik, X5 —ERER 4P EET IS EAE B R B, TEWNETFIIRHE; IR
1 TNaCLEnHL.OL A, M& AR B HCaCLMMgCL, B ¥ W& T 10 wt ¥ NaCl,
EE IR,

HARICRY XA EMEBERE, TRAKSEET KGR HE 2K 3 £, DKL
B R k. & 0%, LB T, B, KETE. @K E8 % ERF R
o LERMAEELEN K. SBEE. MEERTKE: BT 2K,

3. KT DR EE

TR Rk R Rk Ml & R, B COMNEERE Bk, BCO, ik EH Rk,
FHBUMBRATRGERE TR WEHAINEE, XERNMESR AN EHER.

Q00 13 b — R BRI BT, MTASEARA (8835, w8 3>,
1986) R\BER LMW KR EHREE (K1D.

# 11 EVERTENORE
Table 11 Mecetallogenic pressure and depth calculations
for different gold deposits

" " TR FEHE A EN B iR
l ) fwildy NMaCl) (MPa} (ki)
. {E B 168 4.0 44.3 1.5
S A P 196 5.7 53.3 1.8
EET 237 11.3 65.6 2.2
&R 298 3.8 78.8 2.8
HEET 01 Tol 82.2 : 2.7

to CRORAELFE, T)I=374+920x N (#E)

Py (FdBE D, 10°Pa)=219+2620 x N (F{ E

Ho (HIBEE, km)=P,;/30)

P, (REED, 10°Pa) =P, xf, CENEEE)/t

i, (B8 EE,. km)=P,/300

1. R EEHpHE., E&ERELEFE R

Fe T4 50 B2 0 BT A2 o By — iR RE BT LU L i Ay pHA (B0, 1985)
HRERME 12 Bk, EERDBURT pH E AR NG00 pH (. Sk &
#1204 2007, —300., Afik Olofsson S (1975) R Y AR B WAy ch 25 (200 C Rt pH =
5,65, 260 pH=5.680, 300K pH=5.65), &K EEN EERMG pH E 590
pE-ge skt HALrikd . FEEW. BVREFNE TRELPE-EEE, EKEF. #
7 FvHE bk O i 1 ek

SR ER MR ES. £ UL T £ 140—180%., 1g/fs, H—17——20,
1g fo, H—46— 50, pH=6—8 & {F FEAMAN. tkit pH HEEHE T 1 pH AL, X5
e ditk-ga it WTULMMEBRIIA GG QEEROHR R B, XibYS5 -RhiEes
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® 12 #£§ FEpH, Ehfligh, i
Table 12 pH,Eh and lgf;, values for different gold deposits

i B i pH Eh lgfo, HOLE
AN 5.6—6,4 —0.73— - 0.15 - 41— - 48 7
#TE W 5.9—6.0 —0.72— ~ 0.46 ~ 42— — 48 2
K T E.0—B.D - 0.72— - 0,50 - 44—~ 49 2
&R 5.7—§.2 -0.8—=0.4 w 34— — 3T 2
THET 4,8—5.2 - 0,65—— 10,18 - 32—~ - 37 z
#H & 4.8 - 0,53% -33 1
i #+ a3 - 0.72 1

i pH & —F .

ZHBERBNAR (1986) T HTEREASRRS HHBL2E R RERC, Rt
KBRS R, H—EEMN pH A, KEBERKETET KM g fo, G
Eb fifng 12 0or. REE &0 KEF S EEERER - 0.4——0.8V 20, 5
— BRI IR M Eh<0 (7T —0.5iREH) B—H M, RUERE &7 K ELATEES%
T, L. EEDREMPE TR fo, =10 x 10101 x 10°Pa, ili &A%,
LHE PABOKMEEERS, f.=102x10—10-" x 10°Pa,

5. ERFIRKBITEER S

ARBIRLNMET 7 A9 KA RARMBREERS, BNET 2 A0 3 T EkE
TEGBEERD, KERTENA: ORAHAREEEMHE RS 9B E& % H,0.CO;,.
CO, CH., H: M N., Hs H,O ZEB:EARRS, BUHRST BRI H %Sk ik K.
QBT ERFEERHR sy PRI T4 Na* K .Ca? fiMg?* %, H b = Ba BK RINa*,
i Ca®* FI Mg W& BB, DR KRBEABRMHEIPHHE FHF-. Cl-, 80:-,
LA Z#oh =2, Hsh SO — M %ER LR TIRR b & HF 9 it F o R4 mamkr. @
ERBARHE R, BEFHSEHERTHET, WS R D 2 SEE LT
B. QLA Ha R AERE RO RS NS R, B L0 FCO17 %
e, XERVRGTIFRPHAZERBETEE K EETERDFHMEARNINA, @R
el FEOGT KM 3N AXLEASRSEGTEMESONE, HFROBNAT L,
A 0.12x1077, 0.05x 107" 1 0.02x 107", XEMAK R BHE HHRE EMHELE., £18
MEREEAR 2, WRANRAEEH, SUEAHSHETFEALLE,

M LR BB R B AE T AR I, R SF KRG B RSk B E—ME 2 CO, i
FEBMH K, Na*, Cl~, SO A2k &y Ca, Mg?, F-, CO. CH,.H.. N, f18& Au
F Mok IR .

6. &0 HRE I

BAMEXETIRORENT, HUEHEMRVET RN, BIGADER 4T
ERABS ARERE R BT HENERE 20 k. 1B BT i % R BB 40 TR A e U b
8% BRTARRFLIN, FEO AR E M THEA N . HER0 7 247 70 24y
s fimA. Il &I,

BV BAROREXALRBE FTEN—FEHFE LR M.
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(1) HE&UVEHEHERNXLRLEREY. FHHEBMESEF Unggs FMmgk
EFE), AHrFEHEERKABEMIDEY (TEREY KS ), Hih=EaEkibik
B CAnSEHIEF &V R, TTRPERAREME S S Grngl #R, 20 E £l
K, —BEEEI—4km,

(2) VEBSEEEIHRR. n&l BRVE, LMEEEED PG, ihs00—
500m 35 B 545 47 PR M ol E, 13 kom FSEES WA MSHRE BB IR &V,

(3) FHEkERAAENV RAAN. ARRFRSRER, RTP KnE BkihE
HAERUT atk, Bl kRELR. AXXSVEILERFE ALK ENGT Kk
HARAILATN.

(4) WAMCEER. 8 A EPH 7 AV KKAGCRARBETE, N HRERE
AMA, RVNEE SRS I, &) BRE LT 153 EHE 8 kR b £58%
RAAT Bk, BT KOV AOSARBARGREACEAREE—8E BREN S
k. AT KR ZE LR,

(5) BIAMRIERE. A R PP aRk R CO, M RAR R H—5% L
e AHERTERLT kPR QRS CO, MR BERY —TY oA, BEKE TF
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THE METALLOGENETIC REGULARITY OF
GOLD DEPOSITS IN ARCHEAN METAMORPHIC

ROCKS IN CHIFENG-CHAOYANG DISTRICTS
Ai Yongde
(Institute of Mineral Deposits, Chinese Academy of (Geological
Sciences, Beijing, 100037)
Wang Shiqi
(Department of Geology, Beijing University)
Sun Chengzhi
(No. 3 Geological Brigade, Inner Mongolian Bureau of
Geology and Mineral Resources)
Abstract

The district is located in the eastern sector of Inner Momgolian axis,
nortl: margin of North China platform. The metamorphic rock series deve-
loped in the three upwarping faulted zones mainly comsists of amphibalic
rocks, There were intemsive Mesozoic tectonomagmatic activities in this dis-
trict.

The controlling factors of mineralization im this district are as follows.,

l. The existence of Archean metamorphic rock scries was the preacguis-
ite of gold metallogenesis, The metamorphic rock series in this district hel-
ongs to Archean granitegreenstone bolt. More than 90% gold deposits in
the district were related to this ‘metamorphic rock series. They may ocour
in metamorphic rocks or in intrusive bodies mear metamorphic rocks. The
host rocks of geold ore are commonly plagioclase-amphibolite or amphibole-
plagio-clase gneiss, The metamorphic rocks provided rich material resources
for gold mobilization, transportation and enrichment during later minerali-
zation.

2. The intrusion of Yanshanian(and Hercynian in some areas) granitic

9



magma was the main agent of gold metallogenests. The Yanshanian (partly
Hercynian) granitoid was produced by remelting of basement of Archean
metamorphic ruck series. The intrusion of magma was main source of hydr-
othermal solution and main thermal source for gold mobilization, Various
analyses show that the ore fluid came from magmatic rocks nearby. The
ayriferons veins show spatial and temporal consistence with dikes. The dikes
are maiflly Yanshanian in age, so the gold mineralization is mainly Yansh-
anian.

3. Structure was a necessary factor of gold metallngenesis. The influen-
ced areas of abyssal faults were favorable sectors for gold metallogenesis.
Inner Mongolian axis, the old narrow land mass, demarcated by Chifeng-
Kaiyuan fault in the north and Chengde- Beipiao fault in the south basi-
cally controlled the distribution of gold belts in the north margin of North
China platform. The east-west trending Chifeng-Kaiyuan abyssal fault was
the most influential and active ane for a long time, The intersections of NE
or NNE faults and EW abyssal faults created three upwarping faulted
zones, i. ¢. the three gold belts in this district. The intersections of fanlis
are favourite location of gold mineralization. The gold vcins were controlled
by lower order fractures. There are also a little gold deposits in local uplifts
of downwarping faulted zones.

The mincralizing process of gold deposits in this district was as follows:
The metamorphic solution derived from dehydration of ancient wvoleanic
sediments during regional metamorphism leached gold from source rocks.
The gold might precipitate in suitable structures (including ductile shear
zone)and formed gold deposits. However, Mesozoic tectonomagmatic activities
broke through the original structural pattern. Therefore, the gold in Arch-
can metamorphic rocks and the gold formed before were caught by metus-
omatic remelting magma, got into magmatic solution during magma differ-
entiation, then precipitated in suitable location and formed gold deposits
accompanied by dike activity, The process shows the mineralization was mu-
Itistage and heriditary. Various geological and geochemical evidences indi-
cate that the ore fluid came from magma; the gold deposits should be cia-
ssified into magmatic hydrothermal deposit types however, the entrance of
meteoric water, contact metamorphic solationn and materials in  wall rocks
shows ore forming materials came from different sources; the minerogernetic
intrusive bodies were produced by remelting of Archean greenstone forma-
tion in deep part of crust. Therefore, gold-rich Archean greenstone was
primary source bed of gold deposits. So we can say exactly, the gold depo-
sits in this district are basement remelting magmatic hydrothermal anes.
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(2) HERSHE. SERYWETHER, HHAEMEY R T2 7%
JERO RV MRS, AR M (B RS SERMIRA mBSRY, HKe 152
i R Rpadk eRAk. RARIERREREE, DR REEFAE/REMT. KANEFE%
BRAMBESENTERREAMZRAMARTZUmEH BT E B R85
kT B

2. W

F o DM 2 4 RE, LA KT TRUATAL 25 - Ak 46 i 6 B A8 O b R O e, 0
KA FEERR AL R W FrD RE R . AR AL 7 e g B R T IR A RN
ROARBRATES, FELRSRESHT AR BERR.

. BEARMEDRERETERERE 2

(=) RIRMBERLYIGHGET

RBRAFAX FELTRERER. A H-RLdREAS. BILHERRES S,
Ll A AR AL B0 SRR R, RIVHETAu, Ag. Cu. Pb, Zn
BLR2RAHRMFERS T ATRRCEEABTAEFT S ENRIORE, RIGEHHE i
e, 2. TRZAMGRE RN RE (V) MEFAK (FO, HEHRRE 1,
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%1 ERTEREENTE
Teble 1 Abundance of some elaments of Yingkou District
ExHHTRABELERE (10O
7% & Au | Ag | cu | pb | za | sb ] Hg‘ Bi | as | wi ‘ T
M1 F R B 0.004 | 0.08] 63 | 12 | 94 | o.5 o.eas] 0.004 2.2 I 3.9 ' 110§ 25
X | 0.00118] o.070}22.54 {16.80 {72.55 | 0.58 | 0.014| 0.28 | 6.46 [20.64 86,77 | 8.60
SEIR (210) — S, e —— d= .
~h | o.30 {o0.88]0.36 | 1,40 | 0,77 | 0,97} 0.16 [70.00 | 2.94 | 0.23 | 0.51 l 0.32
X | 0.00210) 0.077|35.69 [20.79 |50.76 | 0.06 | 0.012 0.29 | 0.79 | 7.95 [29,75 | 4.30
BT (10— - | .
Fb | 1.76 | 1.10 | 1.58 ) 1,240 0.8t} 6.10 | 0.86 | 1.39 | 0.12 | 0.39 ] 0.45 | 0.58
. X | 0.00087( 0.061(22.04 | 8.22 (24,18 | 0,04 | 0,070 0.17 | 3.75 |13.55 14,98 | 6.91
L misu o _ PR
F& | 0,73 | 0.91 | 0.93 | 0.49 | 0.33 [ 6.07 | 0.71 | 0.61 | 0.58 | 066 | 0.7 | 0.80
X | 0.00108] 0.09426.36 [14.26 l59.08 | 0.13 | 0.016] 0.12 | 2.18 }17.80 |19.85 |12.50
# | AseEAL 2o = el e ——
F& | n.82 1.34 [ 1.17 { 0.85 [ 0.95 | 0.22 | 1.14 | 0.43 | .34 | 0.86 | 06,75 | 1.45
X {0.00056] 0,052(13.87 | 8.12 22,03 | 0.04 | 0.013| 0.17 | 0.51 | 6.75 [36.87 | 3.14
KHE 20— ————~ — ) — e —
fF | BE | b7 6.71 | 0.82 | 0.54 | 0.30 | 0.07 | 0.93 | 0.61 | 0.08 | 0.33 | 0,51 | 0.37
e —
. X | 0.00132 0.07123.70 20,22 |93.98 | 1,11 § 0.016! 0.39 | 9.15 [24.15 |a7.62 | v.a7
A B RO b I
IR BT W ’1.05 1.20 | 1,30 | 7.1 | 1,04 | 139 ) 1,42 L 117 | o161 1416
X | o.00078) 0.051| 5.04 | 6,00 [10.485 ‘ 0,06 | 0,006 0.14 | 2.91 10.65 (33,24 | 3.03
Ky BRc-F4L (10) : -— e — = [ —
Fe | 0.84 | 0,87 | 0422 | 0.36 | 0.14 | 0.10 | 0,43 | ¢.50 | 0.45 | 0.52 | 0.50 | 0.6
BAHERBAHTEER (1079
Ji 4 ‘ Au Ag Ca ‘ Plx Zn Sb Hgl i As Ni Cr Co
B R Ju.ows 0,05 | 20 f 20 | &0 ‘o.zs ’ B.08 { 0.01 | 1.5 " ] 23 f 5
X | 0.00046) 0.066(13.27 (24,91 [40.72 | 0.14 | 6,018 0.19 | 2.83 | 4.72 |22.23 | 4.30
A (110) - — B PR
NA | 0,10 | 1.32 | 0,861 1.25 | 0.68 | 0,54 | 6,23 }19.00 | 1.75 | 0.539 | 0.89 | 0.88
IS X | o.o0084l 0.088(27.20 [15.76 [24.40 | 0.45 0.33 | 3.85
Ao aagan T S
£b | 1.38 1.35 | 2.05 | 0.63 | o.80 | 2,21 1.74 | 1.46
X | 0.00025 0.030| 3.56 |25.20 (25,05 | 0.20 | 0.026| 0.29 | 4.83 | 1.45 [ 5.66 | 1.98
BB AECD
Fb | 0.54 | 0,76 [ 0.27 ] 1.02 | 0,62 | 1.43 | 1.44 ] 1.53 | 1.84 | 0,31 | 0,39 | 0.d6
X | 0.00035) 0.060[14,49 (25,81 49,31 | 0.15 | 0.012] 0.15 | 1.70 | 4.13 [17.70 | 4.12
=R ASE B1) |— - IR I D S
Fb | 0076 10,91 | 1.09]2.04 1,21} 1,07 | 0.67 | 0.79 | 0.65 1 0.88 | 0.80 | 0.86
X | 0.00004] 0.095(16.66 [27.60 |26.55 | 0,13 | 0.007] 0.15 | 2.68 | z.50 hi3.e3 | 1,72
BB ASOD
Fb 12,04 | 2,481 1,26 [ 1,11 | 0,65 ] 0,93 { 0.39 | 0.79 | 1.02 | 0.59 | 0.53 | .40
X | 0.00050 o.oazi 9.97 [23.05 [83.25 | 0.02 | 6,016l 0,06 | 0.26 [11.73 [58.89 | 5.20
REEHRAE(S) - .
F& 109 |o.94|0,75 ) 0.93 ) 2.00| 0,21 ) 0,885 0.32 | 0.10] 2,501 2,85 | 1.51
U WRETEBE 1976 BESTERESESEE L 18D, X— P Ni—BE 8 3 % i
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1. X BRTC 3 = B #4F

MEITAUEH. EARTEHRERBE. BAARBARD LR 12FTEHEHE
REREHTRAEEEDAFEREMIL, KR BEHEB (BifEB R Edh i NAE N7, 7
BEA, BALGRN19); As, Po AT EREES (AsE S H# Bh HNE
2.94, RE&H. BAFN2.63 PbONAHE, BIRHBENL. 40, BEHE. EFAMN1.26);
HESLHE BRRAE. BARTMH Ag MG TS, BWABMRTILE. A ki,
HEIRGH. RAHSERBENEBEEESGMLIL &,

2. R BaxEEERIT

MEIHEUENH, RERLCEHENBELZEEENLBRERRTHAE LR, HiE BT
HEEEHFRL #TEK G4 WAEERDAE N THE.

ILFIHEM T ILH A, Ag, Cu, Pb, Bis WL BMmEEEE > 1(Fb=1.10—1.76),
HATERRE, DEEAs, HFI 40,12 BEGHE Au. Ag. Cu. He i Mo EmEl
FBBET 1E>1 (Fb=0.92—1.34), HETERTZT, HhAs, Bi 5 F6 {2 0.34 f
0.43; REHAMARNEHEFREEXRT 1 (Fb=1.01—1.91); HRGH, K6 KR &
M TFRASH RO ESSREGBRTARERE, ENHFM<1 (h0.07—0.98),
HE£%/4To.70,

RACERRE, RYPUWHSD (2.10x10%), KKRIFEA (1.32x1077), HEkYy
BEEH (1.09%10°%), X3 MIBURBRAE. TREDTIBEE #7R, RE
LB MBS LRI RS RS BN Au EETHE, BIEXBERTEY
WNLEHEEEE TAHKBREMETRESS BT OR.

3. KEBEERBASATELFERNE

MAXBEEERBASAKGLSEERLE 1, MikETLEN, & Ag. Pb, Bi,
AsETLRMARER G TR AR, HATEOBETRRFFE. HH, £285
REEMTFRE ZFPEMTEART MTEHAE,

RKEH-REGRIBA HDPRPb, ZnEEEEMES, Au. Ag, Cu, Sb, Bi, As ¥
TaSER, FoEN1.39—3.21; BRAEHSREBALS Pb, Sb, Hg. Bi, As i T 484
B, Foliy1.02—1.34, HATERT2BEE, Fb{lk0.27—0.76; EIT iR AL
Cu, Pb, Zn. SOAET 2T K, FREN1.07—1.21, RETRETFL2BFE, Foif
#0.65—0.965 #INEHZ A HhAu. Ag. Cu. Pb, Zn, Cr&F AW, FolE 01, 05—
1.73, KRR TLBRERE, Fbld%0.55--0.88,

(2 BT ERERT RS

HRAZEFERARTE DI BEAATRE L E- DR LG ED . KA
R ST R, REETLAVE. EXRTEVEKRAAMEHN ST RSB FERAY R
b WRIS0MH SN L ETUEL, ZHLSASSBRAS I FEA

(1) 2HAAMEFHERD1.32PPb (¥ 1), HREETHEEEE (1x10-",
R, 1076), BN TILAGRE (LK MAuERE (1.30x10°% 2B, 1987), ik
ATEN-Eaad (R RIIFREM AuflE (0.9x10°° ZEZ, 1987), 7l HIF
RETFTEHERGAERE (1.19x 107, £ 1),

(2) BL&BAWERNBEBERK GERAFHERDHH0.2x10-%, &K% 98 x
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10°%), RAWH0.28—0.69, FIFESHEHLENBEZNARE, KB &BY
FH2AARE —B#IEH7EARE —EBELEH6 AR, Lh%sER, &
REEAEPEEL A, BHEEHDEEESTENREENEE,

(3) ZEBAXALTEHERE TR N H (1.10x1077, BHEHE L £, 1962), K
FEREKT !, ARHAEFHEEEEEEEE, SEMBENSTAEZRABRDHE

SNE

=, TERTEREARERL S 28

EEEENERERRADRE, HBEBKRI7I0km? Hd b RIER S HBHM
3663km®, REAM L ERIER GK. KRR IER A BB IR F 5 2 A MRk %
TR R BT 2 PR, —RUUMN . R R, BE2LT. PURE R E Ak hfeE . BIICUE
MRb/Sctb AR LR R AR FEFERT R AERB N ERAERH HHBE, BB
AN 3 e A B A B AR, EE A K-Ar B84 207.8Ma, BEEIRH. £4Ki%
1 QLX) iR AH SR, RNEEAEREBARFBEIRY, B—-%0 ke
g, BRL., BRESEEDRE, BREN AU SHER/SIE B RS L&
BRPHFEDERENAERE DL, IV HEN-—BAER, B SEmmnsE A -
WS 15020.3 Ma, BHFILA, S6KME LOER ZENEN, RIOFHRRIEREH
AU,

(=) ENEHERBRENESTEBBERILFBT

AKX EANEMERERACEESRERSE, MR &, VORBT 2k, H2 100
HRAREXNCA®S, UL R e A4 R RS m T,

1. BhRR &

BPREAAHEI-EXEE, hIHEBAH. HnB AN -SKEEHK, 2HBATF
UPREEAT, BEVEEARE. TRERRSTRE, DAUREY, LRk
BEFM T SRR 2 A,

(1) BFMENRYERE -, FRBAMSMSETIEDCIRBS -REBRE, Kk
ARBIERRRY, FEOURT SR EOEILERE L. B mE AR ame iR s
AR E, FREATERRE, A (MBEEMASER). Sk ORRSE
HBrt. MFTHEEMRE, REHBEE. BT, B%RT S,

(2) BAMSIO SR, H61.93%—67.4%, FHHN65.16 %, 180E F it L
BA S0 RIS R (65%), HB T hE AR BIER E (S0, SR/ H71.09%, IBRE,
1962), WAETHEMMRE I S BERH (1 BB ESIOFH SR H65.17%, SHAP
70,27 %),

(3) FATHREHIRES, KO0+Na,0) S8 AT.77%—8.57%, FMys. 219,
BT HERZBERER I RS HIERE. HEBEHE0 + NaO SRS RN 7.23%,
6.63%M6.37%, i LRERE, BREREGWERES NG,

(4) FANERRASPKOEESE FNaO, NaO/KOENE. K088 4.87%—
5.4%, ¥3#5.06%, Na,0/K.OE%0.59—0.70, FE#H0.62.
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(5) FeO, MgO&BIRA, FeOSR43.02%—5.11%, EH{H1.0%; MO FE
AL1.38%—1.70%, Fji.62%, HETHERIZBERE. I MEREAS BIERE,
FEEBMTOSREABIM1.72% ., 2.29%, 1.42%, MgOR & B 940.81%, 1.42%.
1.42%, 3 ERFnHETTEAE H, R RS EELAEHEHRFORMgOR i,

(6) AONMENEEHK=2.5—1.5, FiH3.1, FEREZFEARERN (St
BRI DM AL.8—3.3), FWIEMER S ST RSmMERT.,

(7)) ANKC{H{=ALO/ (K, 0+ Na,0+Ca0) ERME AT 8 i BEREESR
. EMEREESHANANECH 0.94—1.18, E¥1.07, EERREATFED, 18
WAEMANKCIE 1.1, SEERE>. 1. BEREEHANKCHEMY T I B ~,

(8) FrofftuHEFREL HE) SBUEETERL (LK. ERAHR,
B AR {E Y 5 LREE/(L 3 HREE+Y) #%14.9—16.1, F# 15.4; BmB A
L5 LREE/(Z 3HREE4Y) % 12.7, EHEEBR IO HEEREHAN. LEAR
AR 62 AR 5Ly dh 2539 0 800k o A AT EA R 2R, AAEHREEZNABY
MRHRE (1), HABRLH2rMEMELTERLEY. ERAHSE H0.75—
0.86, F#0.81, (La/Yb)»ff 437.7—43.3, F#540.2, (La/Sm) A% 5.61—6.02,F
H5.84y M¥EAMIEu= 1. (La/Yb)nff%2.37, (La/Sm)n{i%4. 44,

so0 |

B8O/ BR%E

10 |

1.5 1

d

i [ 1 1 i L L 1 1 i 3
La (e Nd Sm Ey Th Yb Lu

B 1 DK B S A B R B A B
Fig. 1 REE distribution patterns of Triassic aned Farly Jurassic granite in  Yingkou
District
I 2RISR AR AT 3B R R BB TR A B 4RI S—I% W ¥ty 5—
WHILER, T—E 2 LEE, §—MKET Fk 9~ RHEE 10—IDME 8
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(9) Fpnh iR IAE -

@ Ze&E®, Zr/HHEEK, SHEEAM Zr &8 h 325X 107%-694 x 107%, FH
461.5 x 10-5; Zr/HE{f %45—72.7, FH54.1, MmEAMZAAEH241 x 107% Zr/BiE
%40.6, EB2LET (1973, LR EZr &R/ A145x107°—300 x 107%, Zr/HIAK25—
40; 5 FRBELE, SRR SR ENSZr, B2/ HIEBHER.

@ Ta& i, Nb/Taldif. ShESAHNDERA20.4x1075—22.1x10"%, FH
321.5%10°%,Ta%0.98 x 10-°—1.25 x 105, Nb/Ta{f #17.6—21.7, F¥#h1es Kimi
AENbEE %13.8ppm, Ta0.67 x 10-%, Nb/Taffih20.6, #f2 REBE (18472,
I ENDEHE B H21 %105, TaXy4.2x107%, Nb/Taf{fid 4.8. 3B EAKHA, B
REEMET2, BANb/Talgde k.

@ AsSRE., LARABASSEY2.16x107°—9,03x 107", F#) 3.9x10"°% &
12 AMAsK2.51 x 10-5, s BIhEsde mAs AL 2. 61511, 744,

@ Rb/SriL{EME. HRAMK0.17—0.22, F#50.20; MimBA#H%H0.49, L#HRDL/
SrEb{E AN TRGERER S, BHRagh (1982)9, [REBNIER SRb/SrH T #40.52,

& Bafiw, FHEREBAMEBLESE D640 x 10-°—1950 x [0-°, FHy 1790 x 10-°, {E
% Bafy F 14 B 0830 x 10-° (Hiitdy £k, 1962)%, ATHE D EER 2. 151F Fin
FEAMBaE B H994 % 107", ALK HBa & R A1 106%,

2. Bk

ks BRI —/N Ak, EWRRBATERH B, SEAFEVILMERS, AE
£ 2 WA T EBLLARCIR M. Se &0 KB A RSP B Al . SRR
T HR GRS,

C1) HEMEER—, RABHEMNILAL 10cm BHIERRNKEN, HRHIIHEBR
“RUER .

(2) AAPEBEA>&EEH. Na.0+K.0) G8D8.22%—8.68%, ¥ 1%,
BTHhERSBER AN IR SBIERY. BRREASPEKO SHEPT ST Na,0 &8,
Na,O/K,Off 40.51—0.65, TE#70.58,

(3) FeO&RE®, H2.12—2.74%, EH2.38%. S THERZRENS.

(4) LM EGESIEN A2.37—2.68, ‘Eig2.51, BEMKRERTI,

(3) HAMALO/ (Ca0+ Na O+ K0) H40.90—1.20, F#Ho.95, HIMF 1R
ER A

(6) Mt oEPRRLESHUEBTEHER ., »5LREE/Z 3 HRELE{| %94, 20—
127.66, F3#H%110.99, £ 5 LREE/(SZ 3HREE+Y) HX%11.7, #WR LofitsEE
BT, AL M D FEABEM SRR MK (1), (La/Yb)u=24.46—34.78,
FH#29.05, REEHBEHNAERY, 6Eu=0.81—0.83, Fi0.32,

(7)) Zk b Bt & $F4E 5.

I Nb, Ta®& &k, Nb/Talb{if. Nb& R A412.4%x10-5,Takl.17 x 10-%---1.37 %
10°%, 431,24 x10°°, SEFERK HPNb, Tafy FHE&R, Nb/Ta i 10.6, BFE
TR AR FHNb/ Talf,

2 AsEH R B LRk, $H2.59x 10759, 1x 10-% B & Ttk 5 As B V)
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B0 (1.5 x10 %),

@ Rb/Srifi%ik, #0.58—0.66, F#0.62, Y FRKIIERE.

ZEBAHEL e BB ATLREL, XNMEHEE AR EEL— (FELE
ZoER . BEH>®E. KTa, MHAs, Nb/Tafid, Rb/Sr HKUERETETH
AR TER R SR FRENER AR AR,

() ELMEN SN B LR RBREPIFE

KB FHRLBEAEHECRBEAE, DX ELEGURSREAES. X8, &
NI S R F1 % 5 o 2 1 20 03 e T-HIR A J0HE B 2 B I A

1. KEWRESF

KUREAREEHETN, A-EAFE, AREHEAMIEBE AEHE, A
ATFHBLO-BARBRER TR P, BIREN, KL H T R

(13 fikm—, B2 AN S8R AMB I R IEN S8 .

(2) FAMSIO S B, L HE AHSIO /A5, 214, MBE A AT6.01%,
BaThEEZBER R

(3) HAMALC; SERIK, R EAMALO &80 12.63%, MM B A H A
12.92%, MR THEBZBENH, BET 1 WAS MERA.

(4) FeOQ, MgO&RIRIK, THIEAMFeO, MgO&E4r951.58%fI0.60%; #
MMEA MG NAL. 300 10.21 %, RIRTHPERABERS. T RERAEMS MR .

(5) MRASIERB. THEAM (Na0+K:0) S8B%8.26%, i B 3 AH%
8.22%, BT HWEBRBIERA, AT 1 8S BE L,

(6) MEAHFPIRRLESEETER . L BB A 5 LREE/Z 3 HREE 3%
50.15, Wl AAACH29.14, EMNHFLE S M ABH, AFEETSRERAHER
W, ERLEsSMS CHBRE VT FRERTIKS (B 2), 252 AHIEH 0.66,
B BRR A 4041,

(7)) BREERIITA.

@ BREZEHFHECAHCr FRYVBMT G LT Co, Cr nFHEE., FHEAH
Co, Cr&fsr AN, 76 x 10-5F16.38 x 10-°, BRIUNE AHMISHI1.50 x 10-%f1 5.95 X 10°%, T
R BECoOEHESRH5S %1075, CrH25x 1075,

@ As. Sb, Hi, Se® &&, HESATERSXHTEHE, FTHEAHASSE H1.92
¥ 107%, ShH5.13>=107°, HEJ2.6 x 1075, M iiHZ A #HAs 480.3 % 10-5,Sb47.23 < 1075,
HiX4.68x 107, Sekd.50x107°, MR AEK ERZROFERR A 1.5%1075,0.26 %
1075, 1x10°5F10.05 % 10°° (HEEBR £F, 1962)(4,

@ Ba. SrZFRE, RIMEAHBag B A176ppm, Srd 94.6 x 10-%, MA@ AHIBa
SR A156x107° SrRBAH, WRHETBa, SrEEREPHEE, BEMER L%,
- BazE e 4830 x 107°%, Srk300 % 1075,

@ Rb/Srf K, 8. #ai@ AMBHRD/Sc{H#H>1.64,

® Ta&ZEK, Nb/Taffis, THIRAHTaSER0.78 x10°%, BB AHH1.73 %
1075 IRTHRATAEHER. FHEAHND/TaE 417,95, B A G15.49, BE
T 15 R 4 i FE HND/ Taff,
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Fig. 2 REE :lisiribution patterns of Middle Jurassic and Cretaceous pranite in  Vingkon
district
I—WRE R, 2~ KERRERRPEAN I-AREEEERIEE AR 1—-HEOBE
2. EdEE
BEE AR —ERk BATHAORATEHRHNZHMERAR S, ZAEEEFOT
FRAE -
(1) BHw—, haamk “RIERF
(2) SIO. BB, X76.8%—79.2%, BTHHRIBERS. I 8EMSMSH
ERH -
(3) MgQ, FeO SRR, MgOSE M 1.124—1.26%, FeO & & % 0.27% —
0.34%, BMET 1M, SHERHIFTREBRBERE,
(4) C2OZBAE, H0.15%—0.21%, HEKTFTIHR., SENPERZRIERK .
(5) BEMANKCH R 1.10—1.11, MY TSHEMRUER ERE.
(6) LA bPRARLESE AT EHE R L, S5 LREE/Z3HREE =50.15—280.63, #
ThdsrEis b mAMA S (B, HAFEFESBRENAERY, sEu=0.53,
(7)) W TTEEE R
1) Rb, Cs#& K. RbX165x10-%, CsA0.88 x10-%, A EILTRb, CsfEiER &+
FIREHEE (EREPROER SR H257 x 107°, CsAHT7.47ppm),
@ Nb. Ta&Z R, ENb/Tafif. NbEE N 8.7x10°% Ta h0.86 x10°° Fjig
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fETHRE ARND, TaEHEE,: Nh/Tali % 13.8, BEE TN A LM FEAND/ Tali.

@ Bafifk, 251 x10°% WEEFEMEHTFHBa &8 (830 x 10-°, ZEgRshi
ZF, 1962),

@ Rb/Sckbi&E#, 41.78, MY TRISHERE.

® AsEEHE, HI3x10-°, KRB TEESDASHER.

L5 EBTARRT LA, K N AE R A 2L 510, BEH2 ((Na, O+ KO0 15 & H,
EFeO, MgO, 1&Ta, #As, Rb/Sr{dfi, No/Ta R ER L nEL TR TSR
BB NRAE .

(Z) ENZCIAFaIEL RETE R 2 XML

Mk B AR SR AT, OO BT ST R L B T B s e A L2 s 3k Ak
SEHMHEAVNROEN. AHTEFHRE, BERSERENATHE2, WE2REAFH,

% 2 ROARFMHTENIEM ARG ET LIRSS
Table Z Comparison of peirochemical and gmochemical characteristic

of twe kinds of the Mesozoic granite in Yinglkou district

14 5 =N b3 #H Ecd i 4]
. l ]
51050 %) B1.93—~71.75 72,084—79,20
0.,05—0.54
Ti0et 3% 6,23~1,58
0,20
013’2_"10?0 0-21_'0060
2 MgO( %)
801 #0420
1.23—5,11 0.88—1.74
FeO{ %)
81,5 #¥<1.5
1.07—3,04 B.15—1.73
CaO{ %)
1,13 W11
T.T1—9.56 T.43—8,50
i {Na:0+EK0)1(%)
ERWr-8.20 #8820
605—1730
Bal x 107" 251—6I1
£ M -700
Sr{x10°%) . 247 —1010 l 0—87.5
_ L. i — ]
|
Rb/Sr f 0.17—0.68 1e64—2.4
|

FETEAHRARENTR | FESBEH 0T
.15 WA St ’

dEu=10,75—1.10 dBu=49.42-—0,56

(1) OIXMER SR EARMERERTHEULER SR ER, EXUER KN
SO & BEEAN61.93%—71.75%, MWLM H72.04%—79.20%. MEHSIO SR

BEFEE.
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(2) PR ERHSMTIOFEHE A THRUIMER S FKAET, AH TIO, F i
BT 0.23%—1.58% 20, FiH TiO, & & BT 0.05%—0.54% ZH, 3 H 2 ¥
<0.20% .,

(3) EIE Wi RAREE MgO, FeOSE W ERTHELY ERHAXETH, WH
MgO &85 0.32%—1.7%, H % $>0.44%; FeO X & 5 1.23%—5.11%, H% ¥
>1.8%, FAEMgOERN0.21%—0.60%, 85 <0,44%; FeOh0.88%—1.71%, 2%
<1.5%.
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Tabla 3 Gold abundance of Mesozoic granite in Yingkou district
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Table 4 Minera! assemblage and sequence of crystallization

of minerals for Maoling gold depasit
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Table 5 Electron microprobe analysis of native gold of

somte gold deposits in Yingkou district
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Table 6 Chemical analysis of major ore minerals of some

gold deporsits in Yingkou disriet
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Table 7 Homogenization pressures of ore-forming Fluid

for some gold deposits
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B B PR 0 S T AR AT I T B B 4 BB SRR 3 b A PR
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Na® 578%. K* 5 13%. Mg™* 5 3%, Ca®* 5 2%, &M T 4 8 w2 0 D g 0>
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SRSV HEEREILYA EK DA E PR EkER ST RS (%5, 6) UL Na'f
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EEMCO:, Ny, CH. K*f/RH,, SO{ . F-, Ca®*, Mg** iyifitk: EM AT FrEm
R hif B —MENa*, Cl'M& - E’]pHCat, CO,, CH k/bEH:, CO. N;. 501,
F-. K*, Mg®*ftsifitk. &/ RE&T SRRV HRRKE—~#HECO,. NatfE im0l K&
A CH.. €O, N,, H,. K*, SO, -, Ca®*'. Mg**, O.thifitk, BT &V KR
Wi R —FECO.. Na*, F-, Cl AIE—EEMHCO. CH. R /PEH:, K*, Ca®, Mg™,
SO, O:Myilth. P MEF KAET A gL —HE CO, FEENa', Cl-, 807 k—
FRWCHMAEH:, N;. 0,0 K, Mg*, Ca*', F- Wik,

(3) R§#A&EmMpH. Eh

W BRI pH (A R OHS IR — e bEH., M ErE® TWEM
B il pH=6.4, Eh=—0.4; FTIOHE K7 % pH=3.72—5.87, Eh=—0.32—
~0.35, WHEEFETIKRY ik pH=6.4,Eh=~0.30. 5ERB & &7 KR BB
Wil e b i, TR A TR, RS a—ETFHEhEEa k. Fe'—Fo?t
+2e, Ehg= —0.14; H:5-5+2H"* +2¢ ,Eh;=0.141; Cu*—Cu®* " +e ,Eh,= +0.167;
Ph—Ph** +2c7, Eha=—0.126: Ag—Ag*+te, Ehy=+0.79%; Au—Au*+e¢-, Ehe=
+ 170 S5 AR R S E L IR AR AR —0.22— — 0,40 28], 3N S0 S b g
SPETTET AR Pty 80 Cur, b7, Ag’, Av', BARKRBEG TREMEIR i &7
E T AN R PH=1.00--1.01, FEEBEER= —0.21, HEFT MK R
TR B AEST, §2-, Cus, PhY, Ag®, Au', FrlABE b TREMER R &, GHe &0
fHla) .

(=) BEBGERHR

1. Bl

AT G R T R IERE, RT3 E T &0 0 108 e E ATk —
i A RAMEEMY#E, WAELSRREL, £2TD/APhb—Ph/* Ph & (B 5) |, X
PRRIR B R E A, AT AR X AT EV R KT R S

A R B AT D O MR PR KR YR B LR A 2 h/2 Ph =18, 271,
TPh/MPh=15.617, *"Pb/2MPh=38.858; W& W T R0 E 4R % SOTh/
Ph=16.1176, *"Pb/*'Pb=15.1187, **Pb/**'"Ph=35.805, LL 80 25 PSS S 0 IR
WX BS R 2 e 5 A S A K T R R AR AR — 3, 1089 & B R M T T B i 4y
KATERA, Bk s TR HE, BSETRNOERREDY 4. SR 2060
Fe s Jehi iy 0 COBUBR FEHLN T AR B M BT H AR BA R EAR S LA —5, £W
1 A Wy BE M 0 1 F0 R T 9 R AR

EVEEV A AT AEN 0 £ 4 E P 8% PPh/2 Ph=18.6052, > Ph/2 D)=
15.6875, *Ph/*'Ph=39.236. H T8 LA SR AL BF R BRIER %5 BV RUETR
RAER YRR KAk, BEATTLAE 58N MR Ty, BME R Bk KO0
il G FALK A 2°Ph /4" Ph=18.127, *"Ph/*Ph=15.609, *"*Ph/*'Ph=35.986, ik
Tl & WS R T B A e B RS NI B I BEAR = 76 i S 00 S I fr o
—%. RV E A E B FRRCR e R e

ATV B R R B B IR o e PR 8, BRAT VHEBT A A Y F ( 26 8 3 42 30 Deo Bl
Zartman (1979) ffy*% Pb/2P,—2uph /2 Phif Ak dnE - (J&6). ME EVTLLT . ik
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Table 10 Isctopic compositions of ore lead and
granite felspar lead of some gold deposits
in Yingkon district

Wi L w A fr & m‘ﬁ_u_
}5 oS voom ’ORE B ORRFEOR 108y, fEpy| S0 pl fEHEE | LMD /04Ph
1 1-1 #f fi: SIS RHE I AR e B BT K 16.155 15.385 35,766
2 33-1 i i ¥ & B T HE A g B TR fh Hp g 2k 15,921 15.397 35.478
3 MNZTHTY 2 b MBS KN E & BRibEmE £k 16.0056 15,4144 35.6553
4 2-1 & fel TG AR B SR AR 15.885 15,414 35,618
G MNZ( MR RS SR T i £ & R KT Rk 15,0715 15.4028 35,7317
] 1-2 ey WS ETHEER M B 16.013 15.403 35.5685
7 1-1 ey e K HRE R T 18k 16.917 15.3903 35,487
B MYH e WSSk o B ik ST ER 17.1029 15.5102 37.1379
9 JH oW &IAsTAXEEHASTER 18.7074 15.6400 29,1970
10| 51 H @ o§ &M A AEEERAEHT TR 18.683 15.735 30.375
11 | 49-1 Ho#oa BRF&i e mMuifb il iR 18.521 16.004 29,381
12 19 WOE A1 [ o TP E: St Y 17.735 15.487 37.555
13 | 31 i e o] WM& AR RS 18.271 15.617 38.858
M| 4 WA BhAE R B SETERE 18,127 15.609 35.586

M. JLEMT R IATE Y R ik

[
L= ]

7 Pb/ Wipp

14 L 4 A
16 18 20
lnﬁpb/ Wi Pph
B 5 EEMEYEY DR REFARE " Pb/Pb-2"Pb/ PratrR LA M R RER
w BREY . BIEFMEREN KON RAEHAR LB AR L, BR2BML . RUERES
SHRR (4=8.3) ), Pt 5 5% 0N SH

Fig. 5 Anomalous lead line for ore lead of some gold deposits in Yingkou district.

The sample mumbers in diagram are the same as Table 10
SR ABERAREE R ERE D, MEEE LN GKEA, %2 RS
A A T A Y. RS 2T KOF 18 AR S RGOSR SR
BRTELN. &I @90 a1 (f 84 s fE 86 ps B SR8 & £ & LRI
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Mo IHFEETFRFONECENERESFRAGREELESDoefZartman (1979)
SEPTRE M & h2 R g R LS KR
RS S RIGEANIT SR
Fig. 6 7Pb/™Ph vs. PL/TPh diagram for some gold deposits and granites in
Yingkou distitct, The sample pumbers In liagran: are the same ay Talilel0
1—Ff 2—WEBE 3B 1 —REE: S-WER
Eh SRR CHRIBR A DR NS KO SR Ar 3 AR AT il 75 B, BEAED
i, BHFZRBME AT RS HAT SHY R EAEE REE—-8N, &k Bl
o HHX 2 4T K O5) MR W RAE S EME 5 B RUIRe 24 558 HRER HH
fy, Rk HE L.
2. HEMEE
RTHEIET Bk, BIUEME 7 452 EkO KM 670 HiaxJak
KA Drzo B AFEE S, AIEE R R, T Ou,0 BREA RS
%1l THEESTHEAEENRPEEN 10 BEED BBKNI10:,0HDx0 (SMOW)
Table 11 Oxygen and Hydrogen isotopic compositions
of inclusion fluide in quartz from some gold

deposits in Yingkon district

AR mEREr

FiFs # & ¥R M| 3 Dugel 8300 | 8Om0 BHUEBXE

j : ) (e
1 1-3 WHEFHEINR ax -7 15.1 6.7 150—492 262
. 1-4 WL B B o 3 ~78 16.3 6.05 244—182 244
2 33-2 WES SR BT R ak - B 15,7 7.38 254— 150 264
4 7-4-1 EERET&TEKINER 0% -7 14.0 3.15 Fd—540 214
3 5-3 AL T M a¥ - 67 14.8 5.84 30—550 250
i 471 EERETE AE ~ 88 12.3
7 49-1-1 M T 7 PR 0 BB Eat- -12 15.0 Badl 258—556 258

Ml B BT EWRRELRE
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HRAA., 1 PRERERR EU AN EERERARE, TAVITHIE . #5m
a5 B R {3 850, of 8D, offidE e Taylar (1971 {H8"P0-aDAHekrE 12 (87, 5l
R (BAE 1. 2. 3) BREEEASEERBATAKBIERN, KREFEY
BFES NFS 4) S ARESERMAEKESREARETA. FBIETRITIA
EW RO HREFEREER A, HEETRKEERIHENE TP RN RI # gt
RSB S HRKBREMHRA K. ERBTHEY Bl N e RINERET &0 Kid
B BAT K ERARER, AR &SR RERS A KR, iRk Sk
KIOEE, & A SR RKE BakARHE . ER R R AR (87,
BiOF5 5 hEEHARAMERAGEAREBA. HT & W& ANE S RKI:ER
FEPBECRBAZ G R A A S EERT R NI ER R -, Bk ficd: frdg
A EBIKWBIRA.
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&
40} g* . Ak
¥ ! 300 600 °C :
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Ot o5
8 o [1-?] AR AR A
—8gl 2‘—.—% -
—120}
L L — ! i 1 ! 1 PR —
-2 ) 0 +16 +20
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B 7 IHEEETERSSA G A -5 OMR
GERE SR M5 M)
Fizg. 7 Plot of ¢ ve. MO of inelusion flwid in aquartz from some gold doposifs
in Vingkou district. The sample numlers in diacram are the same as Table 11,
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STUDY ON METALLOGENIC CONDITION AND
PROGNOSIS OF GOLD DEPOSIT IN
PROTEROZOIC METAMORPHIC TERRANE
IN ' YINGKOU DISTRICT,LIAONING PROYINCE

Yu Changtao, Jia Bin, Liu Bin, Peng Mingsheng
(Shenyang Institule of Geology and Mineral Resources)
Jia Lixue, He Shuhong, Yu Risheng
(The Fifth Geological Party, BGMR Liaoning Province)

Summary

Vingkou district where Maoling gold deposit and Wangjiaweizi gold
deposit have been discovered is located in the north-western section of Eas-
tern Liaoning Peninsula. In this area, Gaixian Formation (Early Proteroz-
0ic), Proterozoic migmatite are predeminantly exposed, and secondly Anshan
Group (Archean), Yushulazi Formation (Early Proterozoic) and a small am-
ount of the Jurassic volcanic-sedimentary racks are also exposed. The Gaixian
Jormation, in which most of gold mineralizations occurred, is divided into
two members. The upper member consists of two mica schist, phyllite, slate,
metamorphosed quartz sandstone and calecite marble, the lower member is
dominantly composed of two mica schist, stauralite mica schist, biotite schist
and graphite schist.

The Mesozoic granite was extensively exposed in the area. There are
two kinds of Mesozoic granite One ( I) is of Triassic and Early Jurassic Per-
iod, ard is characterized by lower SO, content, higher TiO;, MgO, Fe(,
Ca0, Ba, Sr contents (Table 2) and REE distribution patterns without Fu
anomalies (Fig. 3), The other one (1) is of Middle Jurassic and Cretaceons
Period, and is characterized by lower Na,O/K,O ratio, higher Rb/Sr ratio
(Table 2) and REE distribution patterns with middle negative Eu anoma-
lies (Fig. 4). The above mentiomed characteristic shows that the granite |
may come [rom a deep source, and the granite [I comes from a shallower
source than granite I.Gold mineralization in Yingkon district occurred
chiefly In the upper member of Gaixian Formation around granite ¥, .
and in granite( ] )and in contact zone between granite I and surrounding

rock. The orebodies consist of gold-bearing quartz veinlets and silicified
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and sericitized phyllite (for example, Maoling gold deposit). From the field
data obtained from Maoling gold deposit, the mineralization was divided
into four stages from early to late; 1) the overall silicification stage( T}, in
which the early quartz,sericite, scattered arsenopyrite, pyrrhotite and a
small amount of scheelite and anatase were formed; 2) the gold quartz ars-
enopyrite multimetal sulphide stage (1), in which the curved gold multi-
metal sulphide quartz veinlets were formed; 3) the quartz pyrrhotite stage
(I in which the straight pyrrhotite quartz veinlets; 4) the carbonate
stage(IV). The ore is composed of quartz, sericite, calcite, pyrrhotite, arseno-
pyrite and a small ameunt of pyrite, galena, chalcopyrite and sphalerite.

The compesitions of hydrogen and oxygen isotope of water in fluid
inclusion of some gold deposits are; 3D = —67%,— —88%,, 3°0=3, 156%,—7.38%,
(Table 11). On the 2D vs. 80 diagram, most of them are plotted in the
magmatic water field(Fig.8), only one sample plotted in the field of mixed
magmatic water and meteoric water, indicating that the ore-forming hyd-
rothermal fluid belongsto typical magmatic hydrothermal fluid with a little
amount of meteoric water.

The compositions of sulphur isotope are; 8MS=86.15%,—10.9%,, but the
majority of them fall within a range from 6.15% to 9.72%, whiech is very
similar to that of magmatogenic deposit.

Study on lead isotope shows that, the ore lead isotope compositions of
somne gold deposits are diqferent from feldspar lead isotope compositinns of
Maling and Wolongquan granite. The difference of lead isotope compositions
between ore and feldspar shows that, the ore-forming metals, except that
those brought by ore-forming hydrothermal flaid itself, are extracted from
the heost rocks by ore~forming hydrothermal fluid.

From the above data, we think that gold deposits in Yingkou district
belong to the magmatic hydrothermal type geld deposit, which are related
to the Mesozoic granite which came from deep source, and the gold mine-
ralization was chiefly controlled by Mesozoic granite which comes from deep

SOUrce.
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%ﬁﬁ?ﬁﬂ”lﬁ"i‘#rﬁ:ﬂﬁmﬁﬁiﬁﬂéﬂ?ﬁ HIR/b, 85K +2.05%,— +3.19%:., Slzﬂlﬂl
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EL 15 BR 28 A i DA R 2005 B 40 i 47 Bk
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“Ph /24 Pb#15.250-—15.805, 2°SPb/*™Pb 3 34.915—36.214 (4 A5 - HIE Stacey
¥ 975 MBI, ERH965—2206Ma, BREMEARERITLER. 7
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by RS RO S & o BT U R R T AU, MU 67t IR RO PD B
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di 3R BEHT R *°°Pb/2"Pb, MRTEINNTTHM, 75 27 Pb/**Pb. %P /24P Hi ks
2w,
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SZFRMANEE &0, BTEL, Ouki RN M7 5 M7 T4 5 Ak B4
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H-H, 05487 55700%—200% (Bottinga, 1969}, AR Taylor BI85 kWD 3g
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W, REAMEMR DS, GRS SR EE Mg BERPETY SE TS DR
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BjAu£3.74% REBRBET XBR &Y, Agl3.81% (RO, Xfh “HEAR” HEH
WA — BB,

P aDRAFmAELN, &80, NEY ., BHEY. FEVABEET. #iEeE LR
bR BSSREREe. B4, ARSNEE S MBS, KBS 543.95%,
Hk HEB 4. 536.94%, ABEED, b16.56%, EELEE,H2.55%, A
WMEEL, PRAMEKRR, Bk, BRR=Z%. MEAEZHY 738,

SATT-BREBVESSOEKAMUESHTERET, WMEH RED0.3—1m,
MARMESLEL, B, BESE, Bk, Bt 2R k. &S
., XPUBZBILATRAER, HFLANERVANERSBERTE ., mMHAEELNK
HMERBIIMEAE, BASAERSE, RAEERDNE, kAR EVRAT ki

92



¥4 ANSPTRABERGEELEOD
Table 4 The contents of Au,Ag in the oikocryst and

strips of a native gold grain

u ¥ ’ = ) & %
it ] I z | 3 4 683 1 2 3 4 ¥
i _
Au 82.54 | 82,78 | &l.92 | Bl.79| B2.26| 86.06 | 85.87 | 86.72 | 85.36 | 86,00
Ag 17.26 | 16,78 | 12.08 | 17.96 | 17.59 | 13.67 ) 13.70 ] 13.28 | 14.46} 13.78

U REBMAER R RS T A EAE I M

i, BREALMBR AT R EEEEAEEENARE., 7 HEEWERTHR
RAET Wiy B —HB BB A R F i A —FREL . PR R e T 5 R BB Bk
BB, AEERARGITRAMESEN AN, BEmTIEAIBRRE. &
i, WERF AR L EEBEMEREL, HAMELBRBE. K8k, 5
Kett, SRAERASRE. BEMYAA O KFEMEEL FREHRE2a%E, &
Bl S de, MTAE R MM B RE AL, FULT B M ES MR R
vt g, MAME ERXR, HEAMEGEE MEVLEERN X XA, H
Bo, 1B b A RT DAY — BB Rk B 4R

Bal sl EHeT LaRH 4 B, MT RS- FRABMLL,

(=) &V EMERiLE

1. PAMBTHEMELTH

FREET 2 M ARRMERKBET A GHINMETED, Ak 14.64x
107°—28,89 x 107%, Ag KT 10 x 107%,Cudy 42,2 x 107°—487 x 1075, Ph 4850 x 10~ —6605
X107, Znly34.5 x 1075 —199 % 10~ . R &) & ¥ 3 M0 AL Au 3% 30.28 x 10°5—285,6
x107% AgA1.70x 107—3.20 % 107%, Culj 756 x 10~5—4652x 105, Phk 6488 x 10
—23000 x 107% Zn % 180 x 1077-~22000 x 107%, AT}, 3 45" 1K A4Pb& BIGHE, H#4%
&% fAu, Cu. Pb, Zn&stBsFFAB-ER BT K, R4 Au/Ag Huigh
AFFTARE-ERKBEY . &0V ThAvEREAsS BREML LR, BF S E2 0%

GFA. kAR ARHEETRS R (X5 TUEH, & &V ES R Cu, Pb.
ZnE R, A RAE RMEAE) MKEMCo, Pb, Zn S BHE, FTAE4F Cu,
Za BB, HAFEMBEHCe, ZnHRBAE. BBTEY. Cr. Co. Ni RF Mk S &8
HETEE, ZREDKARER TR EME%, Ba Rb.SrEABTRATCHERS T
BN Bllkon HI TR B, R EY AERR T O R MME. SHhRE L
B A

FAMBE MIRETR R R, AR TR B H KB Aul Cu, Pb,
Zn, Hg. Sb. Bi 2IE#XXFK, MH Au, Ag. Cu, Pb, Zn 5 #TEE TR BH S b
BE#T L&, WiAs. Sb, Bi. HeMMTHE L FEMERDERIED, LARMEEE

83



% s PERRF RV ERTRES. REHREAR LR (<10

Table 5 Tha contants of rare slemants of Mesoroic mesothermal

gold ores and related granite and dikes

g?}:{_ Au | A | cafee | zanl Ti| v [ 6 |Co| Ni| Ba [Rb|srlasie |t s
T !
Vi
116.2) 2.4 | 2845 12850 si93] 141 o.8l 3.01/13.1] 91.08 32.6lr.44) 7.2] 184] 205(2583/z6.0%
w |[(®
oy e )
- 0.048| ©0.29{ 41.5 595 107| 12228 259 Li838.3 77.3  435.33.1] 55085 500j2599) 1005
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Table 6 The parameters of REE of Mesozonic mesothermal gold

ores,inclusions and related [antrusives and dikes
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TYPES,CONTROLLING FACTORS AND
ECONOMIC POTENTIALITY OF THE GOLD
DEPOSITS IN THE NORTH LIAONING GOLD
CONCENTRATION REGION,CHINA

Yac Fengliang Liu Liandeng and Dai Shibing
(Changchun University of Earih Science, Jilin, China)

Regional Geology and Types of the Gold Deposits

The gold concentration region in north Liaoning is located in the
northern margin of North China platform. The Archean rocks are divided
by the Hunhe abyssal fault into two terraines: the pgranite-greenstone
terrain on the north of Hunhe Fault (Hunbei terrain) and the high met-
amorphosed terrain on the south (Hunnain terrain). The former comprises
two greenstone belts, composed of a lower amphibolite member and an
upper metafelsic rocks member, and characterised by the lack of ultramam-
afic and sedimentary rocks. The age of the greenstone belt is about 2.6—
2,7Ga. In the upper unit Aubearing Zn-Cuo massive ores are fannd. The
greenstone underwent amphibolite (Incally epidote-amphibolite) metamor-
phism and three episodes of deformation in late Archean. Ductile shear
zones occurred at the end of the {first and second episodes. A metamorpho-
genic hydrothermal gold deposit aoccurred in the ductile shear zbnes of
epidote-amphiholite facies. The greenstone belts were intruded by TTG
series in Iate Archean.

The high metamorphic terrain (Hunnan terrain) is composed chiefly
of metagranitic rocks (including charnockite) with small scale enclosures of

supercrustal rocks, granulite as well as amphibolite, Stratiform BIF-type
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