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Table 2-1 Geotectonic hackgroungd evolution framework of

the metallozenic province to the north rim of North China Platform
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Fig. 2-4 Composite conjugate syn-shearing deformation of the Jinchangyn gold deposit
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Table 2-4 Related parameters of quariz's gas-liguid inclusions in western Liaoning-Northern Hebei
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Table 4-1 The mean value of metallogenic elements in initial crost of Jiaodong Area

¥ T BRA &/ E PR
Au 38.4654 68.0000 10.800) 13.9667
As 0.9736 4.2000 0.5000 0.7117
Sb 0.9792 19.0000 0.3000 2.2076
Bi 0.3000 0.3000 0.3000 0.0000
Hg B 0.0233 0.1100 0.0200 0.0144
Cu 46 2306 2490000 3.0000 51.5630
Ph 108 4597 3741 0000 2.4000 468.3273
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iR T B | B 2
Mn 081.4444 &_—‘—4_0‘;0000 385.0000 355.9413
W 2.4403 T 2. 8000 2. 1000 0.1824 h
Mi 48.1514 182, 0000 2. 5000 45.2345
Zn ] 1.2639 -_—d_‘:i_,;ﬂi)ﬁ 0. 4000) 0. 9484 i
Cr 93.0458 614 0000 T. 1000 1243 . 6842
B B 6.403]1 __‘—’ E.H’EODO | 3.0000 6.4108
Ta 21262500 Tole, 0000 267.0000 1082. 8860
v 75.4375 2240000 4.2000 55.92M
Mo 0.3131 4. 2800 0. 0800 0.5323
Ag 0.1568 1.0100 Q.0400 0.1511
Zn 86.3778 409, 0000 14 . 4000 55.4201
- Cao 16.7181 o _39.9U0{]' T 1.2400 12,4040

e A AR 107°, HAEARN 1070, NAFGH.
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Sm-Nd 3, BEaEXE 20 #8560 HEL U-Ph EFM 10 44827 Sm-Nd B8 EWE, X
A, OHE . NI RS KR SRS RS- - REH, B THNIGA, &
EAESTER, RBAE _KEMEREA UPhFhA 410.2Mat1.1Ma, & H K
BB L E RS K 350.9Ma 2 0.9Ma (B 4-4) . RIRWAFFST K EHAT RO ESE A RTE
REMLY, TEENBEABH—E TN, BATFEMARE NS AT REE A
U-Pb 4E#& 4281 144.1Ma+ 0 .8Ma 1 145.9Ma £ 0.5Ma, BIfESRE ST KEBHRY
R K 2560Ma+ 15Ma (B 4-5. B 4-6), XRBREMAMEK 8 KERAR e, 2
FRmAA AR, ERERAXTFHIARTENT OGP, AENER U-Pb S
¥ 53 B2k 2469Ma £ 33Ma 1 2475Ma £ 15Ma (8 4-7), SHE XRE UAREEHRER
SRR U-Ph R 2505Ma + 14Ma, RBIREHET KEEXHNT KRER AT
HE ARG EADN, ZHWERFBRY, TELRE 2T IR EERT HE P AR,
A B B K A A — U A R e B — R W R R R RN
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Fig.4-9  Geological skerch map of gold deposits in western Shandong
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2700Ma, BFEMEERAEED AT, HEREARRERZ . fABEOHESX
TR FRAREALS, HZAEHER. SEWHNET MG AE, RILER,
AWML REEFREELE b7 FEREGUFANRER (B 4-9),

2. A

£l ERABREILE, RENMERCUELREATERE. HABTUHA, BRH
CERAT -, $EEERERTERNFARREVGHTEFEMALG, 40
B Ad B TIGE N 7.78 %1077, WARKNEAZ—, HERRNN 3.55 (R42),
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H R ERHBEEEBENPEREREHAELT, Bu T2 FENRT, Bt

IR A8 P AR A D R R BN R I A FERT £ B RIE R X,
M4z RERENBEERTEREHE (V=40)

Table 4-2 " he average values of metallogenic elements in

the initial crost of western shandong

| mmEM

A% | Phf g | b | mEr | ORBER | wrmnee®
Au IERD 52.00 2.50 ] 7.92 -= 3.55 2.19=1p *
As 5.09 50.00 Q.50 } i1.46 | 2.50 2.03%x107°
Sh 6.50 43.00 3.00 ' 7.80 1.28 5.07%x10°7
i Bi 3.00 3:00 “’3&_” - 0.00 1.58 1.50x10 7
Hg 1.18 4.20 02 \ 0.80 1.14 1.03x1077
Co 9.41 23.28 s \ 5.38 1.68 5.60%10
) —_u: 1.53 4,_?.1 0.60 U_TT_____[__ 1.04 .40 10
Nn 1.5 2.67 0.69 0.41 : 1.38 1.09 <1073
W ) 2.51 2.—3(rw—_- 2.20 0.14_-__ Zr 1.13x107¢
N1 25.59 50.00 4,42 14.41 l 3.148 8.13x11 3
o Sn —2;;- 13.20 1,40 2.15 ! 1.0 2.90x10 ¢
Cr 3.86 10.00 0.66 IR 304 | 177&10"
o B 2.80 20.46 o.su 3.58 2.47 1.13x10"°
Ti 4,02_—~ 9.88 _3.32_ 1.65 {}.64-—_ H_5‘25><10"
v 1.91 2.96 ! 0.80 Q.49 1.33 1.43x 1074
Mo 0:4__ 1.54 0,25 ‘ u;;——_ 0.30 1.43=10°°
) Ag 34.90 106.00 oo | z1.00 4 66 7.50%107°
Zn 11.97 22.98 2.93 4,16 1.57 _—7.63x10"
ca_ 6.34 ) 28.21 1.38 a7 2.65 2.47%107?

MIERE, 1992, AvsREM107°, HELRAHH 073, 1075 10 2, 1075, 1077, 1075

BEAMRNAE--ENESEY T -

(1) 8K TEL2T L GF AL ILBREHAFINAR., P OHEENT
RN 3.55, MRIMNiA23.74, DRHKASEEAT 0.1 <107 Wb RIEEH 4,
RIS L ERRUE R, BRI &R P R R,

(2) ST E A G AR A, ARG AE R YR, ERE SRR
AP, B R L RESFRNBEER, SRBEREF
S —4a, EREVGERMSTLERNTY, AR TRELT RERK, B
BN BLEEERSSTART Y. AT 1210 L BB AT
BARIK, G4F AL B Y80 K 78 R AR A & AR 1E 2600 x 10° 9 2500 % 10° &M A
SN AR . I B M A R — i R W TR e K,
R TSN, BETE TTCHERATNEK, FHHELSZATEY
PARRBANETIF G, SEF AR NWE, REEE SN, NE . EW @i
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BB, WESNBEEE RSV RS R B,

(3) BRESTKEDFEREEHRAUN -BHRABMKESTER, ERREY THE
WERRE, FPRMTRUSEIESR, P44 NEmihg, BEFHa kit s
AEESTHERNARAE, UEHLERNERMBER A, HREEHNETEEARK
HA LR, WEEHTEMRE, RESETESEATYRF L. 58, BRAHRLHHR
BAGARET K,

HEREETIRNAENR, WERXKEKT TEG THORR. BVINRMN T KES LT
HEMEEFXARIRENEESGE, VARTERN, FREERRKPEREBEES
MM BHEMFRLEEXRR. EFRRNEATEEZHR. ZHBRNEIREKESE, P4
LERED. DU SHANEFNEBMENTEEAEERY., LHESHEA N
BT BRI AL, AKX, 2ESBHES T LR M, R lE XX
MRE T,

FEBEFHR, ZRWHEBTTEE Aush, Ag. Co. Ni, Cr, Cu. ZnSE@Es, &
W e b R R BRI Cu. Ag. Ni S #iE A& M.

(Z) XfTldtE

1. ¥

PR THRLERELAEFHTRARNNE, RAHBREREEEFHFTEINRGFE
FHEBETMAEY, TEOHTANDENH ZS. TERABIE . KEMgaaMPER
Fag g, BUE., X PYARIEE A i 68 20 A iy B S AR T 2R T R RS R A AR D)
MM AR Tt AR o R B EEmE, EIEFH TERNSRENMRTEN. &
AR EREERRE, AT XKAE. KAR. 8. RBMALES—RF( 4
BERAEEF (E4-10),

WAV EHEFLSLE, ZRET X/ AMNE.: OFEERFAHERS PR, Q185
BEREY, mAW. LGB ES AV RSTIR,; ©FER LR A kA E kT
BOBKAR . KRR ED, KRG, FHIM. FELEFET IR, OQFEERIDERE T8
R, BRRAY, XERRHLANLSY REE, HESREAGRK. 280, &
sk, WMEEE, FHBES; QFERFOLRP, SRALE—RERAEEXNET
B, LR, &SR, XERK LR REN ST FHER,

2. HB B

XITMACEMER ARV TEMER, RIEEL. TEEF (1991) HHH, #1TW
EE (£ 43), BRRY, WHELENSFEMEA 5.50x107°, & FEHIEI K
MEFARNESESE (H411), BHENGERT ALY 24T RN KRBT EF
M. B4, Cu. W. Pb, Zn, Ag MMM RBETTAENE R THHENERRE, K
AT TR SR TaRIEE FH R TER AT

AFLIEENEENFEYAN AT, NERRAIKE-EVHE RN, X
EFFERATFHER . BFOTRL, BLARN BRSO A RE AL
R --ERRSEAR, HTHNEUTEERFUOUA B EER, XS TEFTL R
ORI S B A R BN, AR LR V-2 PR —F KA UM R&EW, I
FELEFBITNERT &M, Béb, BXIHRENEERERS, SHEMRTRTE
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L-fele nf[@ o

E4-10 AfFbtBRmEaRaTNey 465 H
Fig-4-10 Tectonomagmatic belt and the distribution of

gold depesits in northern part of Taithangshan
(810 F 4k, 1990)
I—EME; >—&kTE; 3—KBFE—AWE; . HBEFR; 5—uLGH: 6 RTHH, 7—
BN, s—HMUBHEANE, o—5R,; 10 R, 11—EF kA (BAKhERIK,
ARy, D—FELVESEEY: (1) AW, (2) 28, (3} BAG, (4 KA, (5) b
MR, (6) TR, (7)) b

EER, TSI S R R AIRI, AR, MR R, Wi, SRAEL
PR R R T RIERAE, MZEE L HET RERER (RESTHRY
ST EREMFOETREL), FHN AT LB 2% RRA— 1 Hs L H £R
BHETTEL. . B, T REEK.
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F43 KTUWERMBHERT OERTHE (N=21)

Table 4-3  Average contents of elements of initial crust in northern part of Taihangshan

T

it -3 i Bk B/ s WREMN
Au 5.50 1700 0.50 5 42 2.51
Ag 011 0.27 0.08 D.08 1.47
As 1.38 2.20 D.50 0.44 0.68
Sb 0.40 0.79
Bi 0.15 0.32 0.02 0.06 0.79
Hg 0.03 ; 0.30
Co 56.00 154.00 10.00 17.00 1.00
Pb 28.11 7300 | 5.00 13.06 T 201
Zn 72.76 207,00 22.00 56.21 ~ pos
W 313 7.00 1.00 1.49 277
Mo 1.92 5.10 0.50 1.15 1.34
Co 44.44 133.00 12.00 28.00 1.80
N 6d.42 149,80 5.10 .2 .79
Cr 79.63 12000 | 3.00 16.78 0.63
Sn 3.57 5.10 1.00 1.72 1.23
s 166.00 270.00 100.00 73.40 0.43
Ba 258.00 410.00 170.00 101.07 0.56

H: AvEBEA. 1077, RBREEEN: 10 % RERN =P mKNEMERNEE (RE, 1992).

(Z) RiHE

1. MRS

AXMROHEIHBEER R aLEPEML—F
TR EAMBLGL, RR—BEEAMB LR L
HBmMR, KHEHE EREAF T,

FAMTERLEAMER, FTEAMLFTHALMET
BB TR, BRIZEMPHFLHRAS M. &
BERRIEHFHFERMXL-TRERER, &, B
WEELENEERUBHANE., KN EELRHE
HERNELANENMBENERREENOEE IEE, &
EEmE R T ERTHERAE, UMLK, LR
HATHFRRIVRET. BREINML TP EME RE,
FTEAETHETNERSES. EXFRAFE_KERIRE
AN AR, AT ZIRIERK A MEQ -7 1
GREEERE. ERERES, mih, FARRHKEM
W EHE ST, KATE. TSN iEfyE
P, TEA PbZnAg § . CuMo # . UMo F HiEE)
Al . MBRE. LSW., XM, =HE. 2EAFX
sy R BREY, $E--EH KNS
B, BN RRET, 460 # 543 RRHBEI F,

N

16

12

-

-/
'//\

i /.

T

-0.15 035 085 135

wiau)10*

Ban KfFhdeEsSE
WA
Fig.4-11 Distribution of Au
eontents of initial crust in

northern part of Taihangshan
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PETEERTEROES FHMAE AR EENAR. WESHEHTHML—H
BE, BESFERBMNFET REHRE., XTRIETFHRAMASHOTRT AN EZH
EFRARNBEYAEMNEH (B LTE), STHEAREHEAMEHEAE (M TEH) T,
FHEHETER, SEHBHOT FEHY, FAHRIaEEFRF (BEXE, 1989,
1990; FIFE%, 1993, 1996), HM A —HHEMRALME T8,

MEEFEARSEFERENIESHA 1848.2Ma £ 0.6Ma~2508Ma + 263Ma Z [A],
BRE-EHRELT TR, HTFBERLE 2500 ~2400Ma, 5 4% [ & F b 78 2000 ~
1900Ma £ o

AMEFREN G IEE: THAXKMAE T (REW4) M LEMulmE (N8
M. THHKXFAEFATEAFKANSE, ANERKAHS. OBANRE. S8R
ZAEREMEERAHESAR, LHOEEATERREZANTRE . ARNTERS (AR
H) MAZTNEAR. S EBOEETFHE—E S8 MA RS H A E N JOL Il e
#, FHRNBRBRAEREREKNE. IR P M KL E IR K WA TR
B, BEERMEREEFRRPLAES FHNTERFRET RSN LS SMAN
Kifh¥,

100

RS | NEE
S

0

la Ce Pt Nd S5n Ew Gd Tb» Dy Ho Er Tm Yb Lu

A412 CHETRARANERE LRI RR

Fig.4-12 Distribution pattern of RFF, of Hongqiyingzi Group plaginamphibolite

MEREREE, ORETHEENNAEITERMFE. HP, BEKLERFG
RIS SETSSWHIE REANEZRAAM, REERTERARPREERDRE
m, A4 4BTHELRESERX, TRB SRR LEBEME, BaMsETFE,
FEuREAREE, RS MREMNBLAREY, BREMUMAE, HE L AR A6
Sm/Nd 1E0.18~0.30 2y, HP#H LA, BORATRORLI KT 0.20, S\
B9 Sm/Nd HIHEE, Ru—BA08 A8 B2 Ra R 8L, m— o F & iE
8T —FMRRRES RS mARR, RE\EFST S USRS, BRZWmERZR
REtEdc. P4 BHE M N 21 Sm-Nd % 0F £ 57 & 4 51 24 2409.5Ma £ 369Ma, 2414Ma *
200Ma; €x () A HIK +4£2.79, +2.32 1.65 Touls 2624 ~2871Ma (HF X,
1996 SkIRF], 1991), AHK AINER A U-Pb % 2405.9Ma £ 58Ma (B R,
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1991), B ERFETAAKFRARNENEEXEXNLENERTREITEHADE,
Bl 7 2700 ~2800Ma (B B B ML B R B T A B M8, 7E 2400Ma & 4y BRI
HE, ERIRPERRZHEOHANER (2L ERR), BASKARERELL
AREFEERHWH T,

2. RE W

FAALBTARMBETHRIELRNETHE, TR TAILNFE: OFEEMN Au.
Cu, Mo EEFHKETHAM TR IZE, W Ag. Pb. Zn M EERE, RIEMUFEEN2-3
B, QAP THBEFNEREFEE LS RRENMRSKAIRES, 253K
SWANE I EERALBESHRRALOTRAORLE BN, OFREHEGFHE
R E 2R AER %, RERTREMNTIENEREN. ORE|EVHBFIHFHA
HeEskE., Bi, BR., AZEBSHASKANEHEL Au FEER, T Ag. Pb. Zn,
CoZMERER, XU THNHATRRABRAFREFABNES. FX L, £
MEILEUMY—FEFRBAXER AR, UBERNTKERER Pb. Zn. Ag ¥, Au
FOR, L84S, MERUANTEHESETAIRENXBRAERNT REIEER
Au, B RS Pb. Zn, Ag W, WMBEHUEFEFHTEREEIHFEN,

44 TIREFRESEEGRATRESDER
Table 4-4 Average abundance of metallogenic element in

various rocktypes of Honggivingzi Group

Eoy < R Au Ag Fb Zn Cu Mo
K #EMAR & 3.2 160 36.5 112 65.2 L.0
B | ANSKAKE 12 2.7 216 65.4 176 78.6 1.2
A AEAkRHESE 19 1.6 50 17.8 87 6.8 0.6
g BRI KRR 81 5.3 130 28 .88 120 71.0 1.3
# | BHEFHCH RS 94 0.9 220 25.15 103 64.0 0.9
¥ | mEgksimEs 149 4.0 310 35.05 200 70.0 1.0
% ilabe g d 212 5.1 580 80.80 485 79.2 1.1

W Au. Ag N 107°, KB RHEL N 107, FXEFEHE#HKRIT, 1994,

KBRS SAETELRRFERT HFHNERFHEASECER, MIME
Ty, KHNEESHB Pb, Zn, Ag. Cu, As. Hg. Mo S BERE . YERTHT &
SEEHEEE XA, FREHERT EARA, S0 FEAFF BRI MRBEAEFRL
WM AT R AR ELE.

R PMHEFEUTILAFE: OFER=MARAFHT . FHXBATBRZER-
s HOEBINEGER, FB—EHR SN S EHNANBEE, AMEEXS LRk
g LPREA, XEXTEROTERTERSIE: KNENWRHTEE T8
THAREFRAMAMNEHREER, ERENAMERY, KXUWERBMA MRS,
ORF HHE. BREAT KSR BRSNS NS RELY, W bR
FRE L B R AR A E R RIS TR .. OXERTIRE. ERHT
T REBEARRETHEESERX, Wi, ERERTREEIARS RS HARER

— 115 —



EREMGHEMERE, ANEEdEAMBNRKEXREMIN LT L, Qb
HERHAHE, HARHYNREEN . OFBFFNIFREENSIZHER S K,

B DaRardE, RIVAATHRRARENAY LR BAFR—FTFRILU—F., F
THREAF—EE~W. FTALIA—FHREH W, BhERW—SER—OME-F,
WIS BB EMEGEE R,

FWF AN 7@

TEREFERTANMNREE-NPERERBRSE, 77 KE. B, RERFREM
Ry MESSEAHN, BREREMTFEUN, ARERESTHIEE A, WENKA
HERIR, EABBRAEERE, BWEAMSEARRAERST, SLETHERERER, BRI
EREB TN NERE#R.

(1) FEREERES A LA4GHA -, FTEHTEABHREY RS A Ik
BE, ATHEHEYRAFSY M, THERBERB DG5S, BIELWIEHT
MBS, MELERBEERRALR, BESEERANSY, R EERERRK
MBBERLE, EMENESHNEEERRERE T YN DB, WlRRYAY Y
) i 0 i 10 - X A0 U

(2) | MBHES T, RTHEERFE, ABREMNERETMEESS, 1
AR Bt SRR TT U-Ph EEH . Sm-Nd ST TR & RS 5 8w i — B
BE, #LTERISEH RS, T SIESER F IR

(3) B EEENEAFERIAEGEEHTEDR, EmME—TERBECAS
WAHEEAGENSABRETHHEARTSHNER, PYRETHIENEEE, 015
BpEMER L, 2FEFRE, BPREFVEKYERA R K, HRPHERE D,
SERER, BRATKREERMTESE R, Ml s, PRE. KE, REHETE
PETERTBBEHANEE, KW TEHESN N 28.5x107%, 45.1x107°, 20.4
¥ 107 9F5 5.35x 10°°, WEERKSTH R 13.0, 20.61, 9.32 M2.45, HETHAELMNF
A, RS R, MERETHRERR A HYHRER;

(4) MBHENESTERAREL, EERST ATEXWY AR, BNRHES]
B MIEEN, STBEENSELEE, HEAHAEEMIE, RATREBERET K
FEKX;

(5) LT ERMATEEXMEREHIT T HEANR, MERE, KT, LW, NE
i 2 3 X R R AR S — MO E I B AR RE, A RRK S, 2T KO EERFHR
MEHFALA—AER, WAMEREE £ AEY, MEE AR, X AR K
Ry SRR Ry FEEER;

(6) HEfH D<M, HRE, iRk, SREHAHES S KA
HEN ;

(7) X &M, K700 B A b AT B A T .

BT R EERXTNAARM FETRARSL, AAE - LBEMRE MR,
HEEFEMEN, BRFELBRPH LB ENERH.
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RARBELT LA 0B —F TE:

(1) EHR AR -PREMNEENHATTESHE (FERESAEME) LR
REBX%, FEOHLEMBAABLREYIERDE ., BEELABRPHXR;

(2) BREXHEFKRELXFART BEMNBEBRAFENPR, f@rRESFTHAIE
METREERHTHE, F—FRLIETRBIREMRE;

(3) FRAEE (mErElHs) UEALHRERERT TRFEFRR, TELK
EERE, EALENREENST FSRUE, REEUAEENNGERETHTEER
FH—ERE, HEEEBTMRE SRR,
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SR =R AP VRO ik
B ARBAT R CZET AT

- MORIRAT R0 KA R

PEESTHMEROMUANEMER. BB, KARERT MEARN=
BE, XTHRBENRFANFEHLAE, ELMA S0 FRLIAET, AARBRNERLEER
Bigdt, Boo FRERTFRZERNRA LR, FHRERBEMNMRAET &8, i
AT RAKREH R T ARA T EmEMER, ERARET RSP (AEYFE
BokEE ., FRES) ST RSO REEMEYE, 29, BemE sk
ERHEFMEHREBELTHI% ~5%, MESTLHXREXERE, BAETEHR
BHEHEBEATET &, B, $EFXKARSBET -RNE—RBahERE ey
I ERM TE R, R RAA LAHRERILETE (1977). BRE) (1978). ®—
M (1980), I HIAEAATIES (1968). BRHK (1970), BEEHX (1976), &1
B (1987)., B EER (1988) . HEHMES (1968) &, X BT HARTEMFRA
I THRSES . BENE, ARAFEMHET ARENEZNIERBEAIIZTER,
FRREFIAMEYEERENAE. HAMTERSMRT KRNI RETE. £H7E
xR, FRBUIARTT KENER, AAES. 8. . 8. %. R, £%
THENERART 2BMNBEARGAASEER. WAIREFRMG (1980 ~1989), a4
(1982), #EEy (1983). BMH (1986). XYt (1988) F. XH:, AT RRERRTE
FREBERTERNTRTE, MASHEST —MEROER, HEBHET o REBAFH5
o

. EEmNERMEFEATERE PN, AHERABKAERREETHRNT
B, EuERkmeE., ARG EFMES, LEH (1956, 1963) 78 ¢D-8"0 B £
O T RAUBRKE ., F# (1974) W T ORAKMERKISER. ERE (1997) #H
TRRAFHEESHER. X, YEWTEARKARRERRE AT N HEHE X
BAAE BEE, BEkH 60 (e, oM. TRES) SaRAKRAXRF, T
TREMARRAEREHA.

= ARHR AT R
PRI AR AR B E AR, BHPOER AN, WKV ARBERA,
ik R PR it FRBORBAENLIE, WE KRR HE , B kR R
T AR, BT R REARMOK X ERIITERERY, FRRAMA, KUK
AwE, i, ENBERARERLEY, UARBERARY, A, BENAERAMEE
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PR U7

PHEARREMRBETRATEEAK, XEWA. BEK (EEEAK). k., TR
KAMERKF. FEALLARATHA B ANER (MASKPEKEME. BARE. TR
W, BB BAREMN. KBRS KERRNHBK, a8 80 M m
BERRETHRBRERMIRSER. BB KNTEURNAGEIRYE, DM RERHE
EBRHAKMRAEIRME, MBI, KSHKRE., A kEEARRRMRER
B, EfMTATHKERRF RO IREIEREK- ERERUTR I ENTE. BHit,
hZEANE = AR AZERK, PENRRR AN, SEICREIERND KB TINH
WREAR . #Ei, B TRAARBERS B

HET KOS HBERUTEHLE SR EIENES, ANESaNEEELF
RN, ERAERFELMATEXERLESRREES® . BEX0T HE
KR, HHXMRBERTE. Bit, SRRARTIKNEREE FERASTAE (I
FHEMEZEASHBEK, ORSTHERRMAEDK), FHRERETAERENTY
., BRI AT EISREAAX RS R D — SRR A, BIFEERE. TE BRRT K
BRI E FRERBENEEN S, Bilt, 2HMEMAIREREE., AAERMNRE
SAfE, AFE R ERE A R RS KA R T AR SRR i RIERY
PR REZRERN Y, AEBRNRSEEMTNEARZENRABRT KERGLERS,
X EEEATEER, KEEAMRBEEFRNENSG. ¥R, AFKEHFEESHRN
TEEMFFEER, EINSEEET TIHT, CHRKLE, REEFAOKBREMT &
X; OABERMAZEENNEN, THHES, FHNEEEETE; Oh FKHEER
WHEAMEANA, KNEBMERGEHLBE L, HSAFREANIERS, BIH
W YR, e RiEL; OKRSERREREE SERSFHER. X, FEXKED
MRSEARN (BEEG. FERSMMAGENZZRE) ZAR RN K, £ R,
HHAERHERERS, —FSkE K- ARLMMTENEH, HESHERRT Ak, HH
W&t ETLN, EESRET RIE, REHUEHFATL, FREERFA”
o AR ZARBETHER . B, SHEEASERZARERT B B 25w
W& F=AEN .

o C“ZRET RTINS EER %

P RR =" ENAEEUTARERT HIEANIES, EERRARBRKSS
AMEAEA MR Y.

—. Rmie) RE

PR RN EE P EMPBOEESEN, S TRARETRENEE GAFET
150°C) MEBEEHR (>100Pa), Hit, AR KEHEARSER, BERETT, IHE
FHTRETOFEE, X8, RENEREEE R T REE R, MRABEERK
R, AHREFHEHILERR, ¥, KAREFROEERE, RBEEQAERMK,
=#hE A B E R, B A TR AR, R K, BRI THRER AR,
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=, FaleyF ok

YR WP R AR AR O B ARHE Y, LA M S P Oy e ] T R T
RAE=FHRAHEMASRETRNERES 7K, Aad #MERKT KR, FLRN
REBBRNT RURT KRR, B +d “=Z]” WiEETAR, SERKDT,
ERFRNEBEEFFENAMRBRILZ LM T K. BREF ST KRR
E B -EEHRALBENBRRENDEGRE: BARSHRETFRENRESRS. I
BRMERE=MELE, WEEFBEMERSAE, RARTERY. FERAHA MR
PR, WHAFTABNTER, AP &K, RIETRENFIE, IR HES
BARHERE, MMTRGT R, REANR PR BEEATHENT ROER, 7K
RS CHEAMERSHEZANIERER. F=HENESERE, NTEERX
MNBRET K, H#F —FIASHELLE, W KARRED,; ZHEZHAERAD,
AF TR M FRAMESEEHREGERAOER. TEANUEERI=FRERH,
RETF=FERMTEER, FHEECIHPLREE DO,

FZ%  “ZRT RYRAANRERWFEIE

“Z¥EC WOV EE AT AR AR AR B . 2D AR AR B P ST
EHMERRRSEARRT ERE XA, E AT P LA R ERaK
B, EAMFREMPTEN LS, BHERMNARSSXBOEIET R, UTRDHA
R K BRI L A

—. diERe s KA B 6T B

SR T A T BRI HE R, FRS XA E RGP NN R
Ward, REAIST KNS FERET ANT, EMUMBEEAMTE, K, B
By IR R T B MR . 7E 150 R E P ARE AR LR B R
AhTH. WENELE —HEGEARES . MK, SR R RS MR &
M, EAAR—AAEED, HRERERRKEEE, A -ERNERIE S MEEEE
Mo, TCUH M IE LR —— 0 B I S S R R P R BN RS AU AR, R R AN
MK MA R, KR, AR, TE—5E. KTUnRLEEX, iR ERER Y
SER, Hiy, GRESFRETX, KASEXKENST K. EXREAETH—RRT
FRE (1), BEAXSHEE. B3, 2558, SPHEX, HRREN=ERTH,
B--EREMEPT RSN, RAMBENE FTHE, XXPEXIETH_RATERK
(). TEEELEATE, HB%, RUL-ERRBA=ZER, RALLT K, XK
WRAEFH=ZHRTERE (),

BEMETFERSEANGT RN XR, THXKFRMEAFNEABER
fASTE, HESTLERET KA. Mk, WFE. LEBKR, dx, B, F25. &%
o, BE, BT, BT, M. 8. BAMREMER. KrisiLEmE (A
5-1)0 RATAN, THEERABEBTTE RS-
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Fig.?-1 Division of Pb isotope of China’s continent
(BN E, 1993}
A—HE; B— T C—fEdh; DLW E—HAN: F-ARK

G, WEREFELINN, RAK—HMBES, BERAFHIRARNTESABETSEHE L Of
FEELER; AT EHFREARRAFARESRAENERBZH—3, RARN
HEFB SARR R E . Wb EA R S E RS XY KU RE &N CRT K™ W
PIHE (RIER, 1995).

. R FRARLFARSZERBT K

B FHBRAERFILEER F R EE AT ERET R (LA 73), uffimT
11 PR REY K.

[SEART N 2

BWHARTLE ST TaEE R CRRPERE—N, AE5RMFPREAXHK
AR MBKTERE, T —MAARN A —HEHAF oMK, BRAOFNET ., &
B BT L e AR . AR RGBT REERREY, T RELRY,

2. s P e

HFHTFHEK, BERELTEHPLOE, SAUEURRRE-ROTRRERTA X,
PAR KDL R L.

— 142 —



ool

Wy T—a CEW--a YD RS fEHg—V

SY307q WaLpp Jo odagost 30 wedvip 4 — a4 Ioweps 7ot Hg

09

W AA BYETEEYEEY L8

oy

0T

0Z-

0

O

<] ®

I

001-

05~

A

05

00t

051

143



o A Au +Sb W [Jebin *REE DSn ¥ Mo A\ Ag
Cu ewam W swE & zas - PEWER O

B7-3 PEAMPESHHEMEZARGERE V, FHELLHERR
BREMHRLERRTERBT AN E
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Fig. 7-4 A diagram showing the intersceting convection of rwo-dirnension

mantle driving the ore-forming material o converge in the intersection area
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Fig.7-5 A map showing the sclected targets for prospection of Proterozoic super

large ore deposits and potential gold deposits in China continent
1—VHESHR: 2-HyEE; -2 RYEP; 4—RT
(HaEmE7-3)

oW REKFEHTANAERCEMRT &

W Rk A TR F R E SR P EORBE LIS, ST TRES R
o RS R X AREREFA T LERRBRAARSE L RFIENRERG TS
FHIEFEAREREREE, EIEIFERE NG FM ZRERHADUEEIFHIRBE
Hy LV ffmaE, BATAOITERE. LEREY, WAMITEENRNKALWTENSE -2
MEL, MBEGRERT AT, SR FERE (FmD%, 1998), X8, #i1HH
[EH 3 A R o 2 s [B] 44T 0 2 B 7 R T D 9T MR BR Y 2 () 5 B g R By — 1 DA R R TR
MAEFH A EETERERER. vt~ Fx® T mREURITEE, RERHHMRGCERTIH
MRS, FH9ARRKRBEE.
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—. ERML T e

—BHBEREFRT A EEATNE SN R L ETA AKX SERACECRY
EHEMER GIEME) RHBTHBES. ZHERNRAEFEAHNOTRETRE
FTALBIM R EERE, ZRT EPMAMBEBRY, MHFETEETKEME, FH4 AL
WA . Po M RITE A M mR fp sk o, R SAETF: O HARFT 1
G Po MR E, BEFEY LR RY, HRRXETAHSTIE: O
PR EEREEAHFSREREL, SNV AXEHBRAA S AHER Pb R
F{; ORTAHMREROEESETLXT {E &6 g EMiFER,

WE AR B AR RBEA P R RAR T4 REHIFIE, ¥ FuBrmER
LG, P B RREFERSE, AERFTEYIHIABE, BXfH P FaR "
o 5 “MET HBSREE. YTHREBIEEMMTEHASIESN, PbREE "8
Q" MW HAL, EHRBEBLBENRIE, KA PLRGVE "wA" A5 TEAUST
Fir, BiLH TR AR Po K AR A F R TIRIRS MO E TR . Bk
BT

OBV BRIFHEN: SHASIFERE P RuEGNNSZREB R T S H4E
MR IR G0 ER BRAR . EER R KRS AR TEAMN G, BT RERT
%LE%W%&H%&%HE#&(E&Wﬁm%ﬁﬁﬁﬁ%)ﬁﬁPbﬁﬁﬁﬁﬁoﬂ(
23X 86 Pb [ 67 Z 4R A7PbAMPh - 20PLAY P PhAM Ph - 2 PR A% PB 2 PL A PL
~ WPy, AMpL AR SR B, BT SAER IR IMREEE . YR ARESH AR,
HHEETURESMRME LA AT E (20) BXTMEBRERRE. STES
BEASTGTHAESARMKH, TUEABLEEIRRESHE, BEART X (2.) B
BiEAWiReE, BHERLE.

OEX ph R ZHMNEA: E#4T Pb R AL BRI 46 20 & B 0 A 1 8 3T
SEAFET T P AU RIE, TR AEENEAREURSLEE A TRESRE
YER R X,

@I A ACEVES LS VE O 89 B B R SR R O dr ), TR b i R i A
LR EE S 20em T LA, MENTFE VR AEMNTHSER. AKIEWT. AN, 0
AT E., RRETRESNE, ELANJLAHERLER, FWAHEMEAL
E{ . %J_J‘i&‘j[?ﬁ E ttﬁ ) ﬁ:’z{)ﬁ Pb/},uq Pb \20‘1 Pb /204 Fh \:’.nﬂ be204 Pb \20? Pb/z% Pb\mg Pb/z% Pb
FAEREARGHESBTE, AMERSBEANRELRALZE, OTFAGRAI]
X SAGRANRIE. ABARINE, HEAVE, RAEERFRABRSEERIEE
HE b, BAE I RMIRERNBENES —SHERTABRAMLE. VERHNIBER
I 2 HERR .

o BRFERFMNSL AL T AR A SR
(—) BEXFEIE
%ﬁﬁ#U%ﬁ%Uﬁ%ﬁ%@%Hﬁ%ﬁ%ﬁ%ﬁm%ﬁﬁ,E%ﬁ@ﬁ%ﬂ@
4 U-ThPb B AZARNEE. Lo BEHARA . AKAHE, CREERT R
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FIARRT IR, R WEFRL RS WA LERTE, RV EATIRNTE SR, B
FEC. PbAARERMEREZ, BEVHAEFRANTANEMNRET LER U EEHR
HATAEEBA, WEEESEENAESR T HRE, TSHRERAF. BFYRMMER
ERAN- -, MPERESEY ., SRERBEY . FENSYSEYT . WEET . Bl
REFTESLEBUENIHPENESR, =HBERNHEIERM +490m 8] 0m, HEFRAE
Vo EM 1000 3110 EF,. Bk, SRACEASRASRETY RAT AN B LET
MR, IMTRCEARNERTARE UN P ERAT IEPIBRRAERHEN
#, AMBEARARF IR LEAEBE NN ERT AR AR MUERERHMRTE
MAEYH, BHEBRENASGAEL TEZENNRERE, ¥ EEUNER R REEE
T, TidEERRNEZEERRENMNES, BHNRHFMHENERENE. ERTHY
T PR AR AL PR TRt .

BT HHOL RN EHROBRT B ELAERTENARA Y - RBes (WHEH)
METUEHEMHARES. MERA - ZBESES. BEEHRAKNETERER, B
A

I= IX{d)+ 1,[1 - X(d)]+ R(d}exp{ar} - 1] (1)

I RFTHRPE—BEE (d) B HPoAPb 27PbAPb ¥ Pb/A%Pb; I, AR
tEER AN SRAMERER; I, yXEeRERCEEE; X (d) ALHBER
TR A, WEF « WEYE: R (&) HPUAPb &7 Th/pPb, AHE d
HEd, BEPRESTESRBEHMEE SMETE, XCHHMPMEFIEE, 87K
SMTEB ST S X W R TR, FHien] S LT R 540 R 4R A AR 3
wEmENXRN:

(I : Im) < 1000 = (1, - L)expl  kyd)} + R}oexp(— kzd‘)[expﬂ(.‘u) - 1]

> 1000

(2)
R K. K, % X 5R MEFRERYE. ERUE=SsRIMIERIEE (V)
fiv,) REEFSR -BEEEER. W TERERE MK, RRGE HREL, N
Al AT LT R LR R
V = Aexp(k,I1) + B(t)exp{k, H) (3)
FoAF—RE BT E, A, B (1), & 1k, BRER, HUHETRFUE
v, BV, BB R EE R H R, TURBRARIENEN kA b, BEE
BRREXE, STREEFAART FROES K SR EEPTHEE (RE7-6). IR
EEEESRETE—ANERE, RULENSRAETEORLRE v, V, HEEN
WREE H, SRERFRNNEREBEE,
(=) IieFH*E
RERESHEREZE, MHARLEEENELETEHTRETRMERREU TS
. Wk, M KEEAERREE A ANRANEREAEERY, RURSHESA
MBHEEROMETRGHE, F- EREREES, HRSRARRRENHELEDS
BOSHEEEN Pb R AT A BT e AR EUOY AL T, RABREE VRV, &
KT R T RN EE , BE LT R LR RN, B5, RELETN
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B7-6 HERETMMRYGED V- H R L EE
Fig.7-6 lgV — H curves determined by prognostic depth miodel
(RBERM R, c=0RBENE, o BFEER L

WA, BERRENATLER, RASTRRNEMELNSTHEE, #TRRTERER
W, ATH—-SRETNORRE, HESFATHREH, PRETREFR, AL,
£, ERSESIEIHT AR ENTE.

=B R R XK

BTHE—SREEE T RE— BRI THILER) BT RNERY &
dert, RITES TRAERRGES, MR, FHRE P ALRNEAFRELT
kR TG, FIB B AR AR R A MR MR AR, T8 Py AR
B VL E AR RSV, AR R R V., TIRE VEOEER
MTRE YV ML THRMEE, HTELER, RIBREAT V. ANT KARET .
AT V. R IRER. SR NET R P MARRRAN V. I THERE
MBS V. M, NRSEEAE SR EARENRENRRY A, —
SEGTAE AT . ARARECARET OR—RE. BT BHRRANRY
BT RAKENRET BSERT S BAW AR ERENART, BEREHE
A BBRANESEATH. RCEVARETHEY Q. RETHRETEAEK X
Q/ (Vooom Vi), MFREARET HRETHEAEENRST K WRFHH, KA
GERARAEAGTE V., 5 V., ZE, FERET 0 EEREIIR: Q (V- V) /
(Voo = Vo) BIRE MR SRR REE TR Vo, THEE0FHFAR
MREFREMEE v, BEAREERTETEDTBIRRKAY R AEUEKEQ
BIAEH
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FZF  WEAERME RN LA

—. ENGH /ARy

(—) RP&y HRESE R

EPHRITddEEN R EEEEEZ R, 35BN RELUBBELER, @
RAMAPITHASTY, REHBRI L TXER, IEVEEBRNEREERgLQL
B, BXMINRTFETYHGE: RELEARATAINEELEIPREMNYE, BFEE
WERIEE X F; BARDHEGRERFEREXREAF LR, HHNHET oS RMEH
WMEBRAR, RBRERER kiR, FORRMEFEEY, RN, BIIRYFAE vV, H—
T 53, MALIL, &8, 2¥HEEF s vV, BH/LEHKXT 111, HERLE RS
FRMEY, DRAAKLENSE D U-PL &£ (1765Ma fil 1685Ma), BESHHEZEME
B AR & Pb-Pb SE 8 K 1716Ma + 56Ma 1 1607Ma + 128Ma R R BT 54 (#)
R BFXAKL-EERES OB REK., FMREXLERE RN (1660Ma
) MY, RERTEERDLETFTRR, £FH KL L KL XL ECNIAYND H 1
KF 0.51200, Nd EXFW T ELHHAE1.0~2.06a 2 H; TMEMNERBEWE XA
NN R E /I F 0.51200 (BEEIHE, 1994), NdERNFRBKEE2.0~-3.0Ga
H, ZHARARAERIRERSEEFEEFER. NXBEBAIXOLBREETEEX
#, BEHFRAOBSERH Nd B FRARE, ATHENTHRLE NdBEXER T
R EEME., KA 800km WEEEBE TN —S R AME (GCT—11) WHREFNE
BT 2B HNEEAR (s, 1991); EREARFTHREHBEBRTH
WHER, BHir, KB AR EPWE 50080 F . Bdum s E Ry #
J6TG ) AL B ([ 7-7) .

(Z) RINFHAHHATRERY

HRAT BT ZERBEALE ST BWAEAERT K. BEREERTAFARAR
BWER®H. SRCEEEN TR 71, TERENBREENBLAFSETAINER
AWEMEI0mMWHEEE (B78), BEA V, 5 V, HH=Z410RHE, BE- 1ML
PEMAYS, RRA T BUABENTFEY . SEMSERIESTX BN, RATHE
FRUMANEY . BRSE V, AD B S TRENBME, #BRZERAKTIELTET &
BT WA, EHEBAT LK. TUNARRE BT RRFBUN T KRB EN
EEFTERERE.

=, ®TREFEE

SPERBEMHTFEETZEEAMNT (B7.7), BRFLKEFEEALENE
W, SAEERTTH. AT TRTLERT, AERFELASE Cu-Co-Ni M REE,
FWMATHAERSLAFRAERL, BTAUE. #RAMERESE, HPKHES
AEERLEAEFYRFAHT, THRLEVEERMRMNER KA, NG,
REEPRAETRY. AV HHET RE TIWERAL-THE RS, FEEERFTE
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Fig.7-7 Structural nucline of central Yunnan
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MRS A MKANRST, RAXERMNLTFRTHREFAGRIER . o, #5140
B AETEF NG R ARESP R ASEREZENEMTIE. VLt gEs

wits,

£71 FHNZAER 1SR IRE 4 SRS EHNTAPRMEKRSITER

Tahle 7-1 FPb isotope composition of recks and ores of the NO.14 ort of the No.1 tunnel,

Tangdan copper deposit in Dongchuan

B | RaKkE ! WELR | ®PbSMPb i pbMPE | PRSP Vi v,
YD-11-2 | #BZE | - 17.915 | 15.5%2 37.184 7.50 36.27
YD-11-5 A 20.221 ‘ 15.715 | 37.25¢6 67-80 150.4

YD-11-9-1f ®fr 18.572 | 15.829 | 38.413 $3.63 ol 18
YD-11-9-3 ¥h 18.3%0 15.630 37.993 38.94 52.84
Yh-11-11 ¥k 23.996 16,007 38.197 186.2 329.8
YD-11-13| fu# 19,018 15.649 38.227 60.50 79,81
YD-11-15| 383k % 18 747 15.705 38.312 55.65 66.98
YI-11-17 B A 18.442 [5.648 38.251 46.45 51.57
YI3-11—19 ¥ ik 23.370 LS. 985 38.259 171.8 298.3
YD-11-22| Hu® . 19,858 15.732 38.363 B3.10 120.9
YD-11-25 Bk el 17.568 | 15.035 37.072 13.20 33.37
YD-11-28| Az 22.951 | 16.05% 37.847 151.3 284.3
Yn-11-31| AZHA 20.993 15 8350 38.160 109.1 180.9
Y011 34| HoE 24.109 | 16177 38.208 185.4 339.0
YD-11~-36 ¥k 18.608 15.656 38.286 51.50 50.42
YD-11-38 |1 BEF ik & 18,567 15.620 8. 150 47.35 58.05
YD-11-39 A 17938 15611 37.720 20.92 32.08
YD-11-41 HiER 20.272 15.693 42.489 194.5 94 .63
YD-11-44 | HE¥ i BHEM | 18.950 . 15657 39.342 85.71 64.82

SRR, URRMBGR, ¢ ETRABN 20, SEBRBEGERT E—.
AP AT EEAUERZ LHREAFMEATRERTENER., UER, FEER
SRS SED, ST REEELCR, AUENEREEAR, Bvaiy (R
WHEE) BRI ALE LSS, HHENERZEMAERE . N HFETLELEER
R, Bl EERAWNARAT AR TEENE W, wEBIGERK 30, AN
R REMEESEFRERNEYS, SRENERF TER. RELKEE ERB NN
LR T ARE RS ERRTERNERELR, KESHESESFRRAETF
$o bl

FEA SR EREERT 4, THRIN TR LS BEET L. REREHR
B A AATER Tkm, T 50m, SETE 400m BIREYERME, HRT AT B AEEET HE
SEREERT, R (0.3%~0.5%). WHEBFHEMSMTF, MRANTHEES
Bl BT, FEETNKLEFTLRERYUEHT MRHT . KUATREEXROANH
TSR KIS A RBIERT R L, 150m 26 0L B B H A s P A KR R
BET R, BELHAAE, REEBRITY, FE2H RN RE.

(—) AR RAESTE

% 7.2 0 MIETUH MR 400m MWAIH EER PR ERBERY (VEHRRNE
3 1000), TERRW AN LBHIE; MAeEE om AR LBRTHERE (VHE
TRETE—%), FHHEE, NEENT Y, R EFEEHAS0EE. A et
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A 7-8 FINGEFAEDTTE 14 K PL U RLESTE

Fig.7-8 Geochemiral prospecting profile of

Ph isctope of the No. 14 ort, Tangdan
copper deposit in Dongehuan
HESACHT TR, #R 7 GHATNBRRY I,
TH1CErtk, @5ISTK

TEEFATEBNASERSLE P, BOMAOEARAAM ST LXXNEREZER
W, THRIXT RE T

TR AL G R AT 200m F R20m HEBRARE +4HENTERE, VA
RSB T (F7-3); EHHATLAEE 230m ¥ 16m, HATHUBR (>10%) HAK
g, MERETRE, B VETAEILIEEE - 50m B - 182m Y AELKEMIE (&7
4), FELEFT OB EMANE R EHE 200w £4. SKN, REINT A VEE
HEAWIRERY, BBAFHANBESD.

Table 7-2  Pb isotope compositivn of west ore beit in the Longhohe area, Jinping County

%71 STELEMHEETHEECRL RS EHIE

9 | mR e PR | TppAMpPL | DTphA%PL | HPLAMPDL v, v,
1 KEE 18-5 .31 1 15.058 39.250 92.45 | 82.87
2 xRN 18-9 '| 19,544 15.643 19,981 115.9 | 85.85
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R

:

W ik Ht HRWSE D Mppaepy | 27p), 20py Xapp A4y, vy Ve
3 TMAAS 18-11 57,948 1% 184 45,737 1229 1944
4 ZWMAELSH 18-12 44,861 17.402 10 668 175.4 1347
5 18 B 18-13 37.608 16.892 43,5860 Gan.7 | 951.1
6 +490m RN BEELAHE 1I8-14 0 22636 16.580 40.769 467.3 | 733.7
7 it 18-13 34.551 16.849 40.458 610, 1 1031
8 HRAFAE [18-16 1 AL.0G0 16.342 45 655 545.1 A4, 5
9 mEMAEALS |18-16 -2 24011 16.055 5. 768 224.2 314.3
10 SN E A I 17 19.842 15,6353 19 691 116.5 163.7
11 Haollhs 18-18 22,774 15.827 41.991 246.1 2346
12 PR 15-2 19464 15.661] 39.028 112.6 | 83.04
13 [ F YL-7 19,737 158.733 19352 109 . 4 112 .4
14 F b 15-8 1 22.772 15.8:8 43.371 279.1 00,7
15 i 15—9 23.903 15.937 42162 278.8 280.9
16 FiHr 15-10 25,247 16.002 43.210 3381 3351
17 +130m ik 15-11 |  31.581 16.410 44.951 515.3 584.0
18 ¥ {kif 15-13 23,327 15.908 12.814 279.8 244.2
I KE RS 15-14 | 17.%949 15.468 38.483 39.48 | 21.01
20 Wk 15-16 19.341 | 15 684 30696 W03.9 | 80.07
21 E AL 15-17-1 .15 1 15.713 39.696 99.27 71.89
22 SHAAE  15-19-2)  18.8% | 15.666 39368 84.48 | 61.20

FEAD 1~ 10 B O S BFm Ke4 - 16 Bl Bhn 12 -2 B kel g .

£73 ARWNAY AT FENKEILISFHIMMPTTAREAZRSHER

Table 7-3  Pb isotope composition of porphyry copper ores from bare hole and adit In north part of the
east ore belt, Longhohe mining area, Jiping County
5 B Wi Mph AP, | mTPbF”"PhT WA pp, 2Py vy Vi

i “';102—1 - 200 20.913 15.763 41.720 192.3 135.8
mi-1 + 1olm 20,345 1_5.?31 41.131 163 .8 114.1
To03A-2 + 148m 21].7;5“ 15763 42.272 202.3 123.5
YL -74 +132m 20.650 B . 13 ?58_ 40.544 142.2 15,7
7?0::\— 1 t 120m 19:%@9_ ) r 15.67'.1 __; 40 758 141.10) 90.28
872 - 1-“- -—-:’;Om Q.325 15,672 P40 221 121.1 82.93
8?02—2_{ B - 182m I 19.321 13.667 40 150 114.3 73.70
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74 REARTFFYRFRBRAYORAQRARRIINGER
Tuble 7-4 Pb isotope composition of recks and ores from bore hole in southern part of the east

vre belt, Longbohe mining area, Jioping County

e 7Y i; iR L5 B papy 4204 | 2y amy, | zspy, avepy Vi Vi
R-108 | FH kLA 16m ;4,f94—r)?— 19.14] 15,668 40.2()3—’ 11?5— 63.93
08 - 128 | REFNE | 220m 34/94-09 | 19.927 | 15 745 A0 084 1281 | 1056

YL 4 FFEHRT | 250m | 349410 19.466 15.737 4, 291 1_2_1,3 80.73
YL-90 | KIDEEATE | 70m 34,494—0-5““ 2GE 15 856 4. 846 160.2- E:.?_
YL~ 59 FEHET frm 34/94-05 19.221 15.667 10.122 1:1.6 | 68.50

(=) haFyEERCREAMNMBE

M IRERE, PO RO R R A A X T RO P A —E, I
EoONS M HsE vV B 60~T0 AT, V HEFAS-60ASR, Wl VvV, HEB-68 A
4, V,EE40-50 %4, BRENTHBEST —ENER, ARLARETY (B 7-5)
(T FE X =T R) MK (URRREAME) FrolemE £
SR o 4 AR 20 MU PLAM Ph = 18.68, 27 L AN Ph = 15,62, 2% PL/A™Pb = 38.70, HELMY
Vv, 1 v, BB 65 M55 A

R75 AEIRTEAERREHFAERANK

Table 7-5 Pb isetope compositivn of Paleozoic shale in the Longhohe mininyg ares

i R LV B FTpp AP ! HRpY, A, v, ) Y
W06 - 12-1 18,498 T s ras 0 38896 ] B
-2 15.408 15.752 ! 38 895
-3 18.513 15. 806 ; 39104
-4 18.435 15,707 38.847
-5 18.430 15,701 5 38.774
-6 (8.548 15 722 38,009
IR 18.487 15.739 38.903 63.26 48.39
* J 18.680 15.618 18.700 63.20 57.48

» PRGN S HEW Y BT ERS RE KR

(=) BT REHN

RER TS ERHE V EEE (873 #FMER RSN ET L EERK
—400m KA. MBI TR LRTRE, M b abEk, R AT TR R
HAZEANR R, ERTETILARES AL, R - 100m B - S00m 1T A
K T . MEMFERNT BERETIBRMRET . 8702 LR R
FTRATAOHM, 75— 50m Bl - 300m WEA LA T =B EFIE 28m #-5 KlEH RNT R
(Rl L gh (g 1% BB TR R i ol MR 304, [ B AR Ol e A i 1 £ (000
W, AT RERSREIREARA, (LRENESOBE (87-9), F30E 8702 4
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B 79 REHEFY AEBHRER Y, WEE HEH
Fig. 79 lgV,— H diagram of samples collected at varionts altitede in the Longbohe nuning area
Fik 1 AT EAERES 120m M LN GBS, B% 2 R 3494 - 05, 8702 $HfLEA B EIE 120m LA F
Mo BE: Wk 3 A s R BlE R G B A AR EE R 3494 - 07, 3494 -0 H
34/94 - 10 FHTLEE Ah SR S H

M BT MEiRPREMELT BRAT LT RESMET Y —RSEAENMERN
L E R A BKE, HIEE — TR ARETEALT R, RIER % R By 814
Bl ERTET AL, UENMERETRET 30 F~80 F o if &, BENET FEHHmIY
fi% B AT 35 200 F ~500 F t.

= AKX

KIF@BE—PUENE, FERS. RHENSERFEHDOERBET . HEE
RKEAEFELFABETEMTENER, 3¢5SRt aRkEmTHY. BERRE
AR R AR, Ak LRBRE, WRRARERRERS, NBRTHEZED
FUX R, HERERERFURHBEWEENS, Sy ARV EARBERX, FER
BRI R 76 50 SR E o

B 7-10 FrR HEET BT A 007 FIRT T Vs Bk Vo B Vo Bk o] (1R B AL {E 5 5%
PR MER, Ei Vo KK vV, CEEKMPCET RS V, BOEK, BERRH,
V, EERTFEETOETER Vo E, MV KWK K Vi HEEERE, WV, HEX
EXRTOETERKN V, M. Bit, ZYKBHEBENT EHAD EMNL PO T
fr, BIE 711 IRMEERT R EMIE. 7€ Vs MEEBBRHOA® Vi IERKE, W V, 1
HMBHARY, HEERERY, ETRTFFRXNIRLAMAFRE,

% 7-7 FH T A R HE R B A R AR B S, Rk B R S AR A
SEL 2 E A MR, BENARS FERBIT HRELAN. b TRRREGREH
VT ALIRAE &, R AR M — 7 BORRNS B B s LEE & . R A BRI 8 Sr M R
£ A S BT LE T DR KA E BRAT EEH BRI, TR AR E
iR, BSRTRAEREHESRR, ABREEFIEE v, MV, BHEAREE, B
BUERFCAH N, RAFEZESMANTHIHRMU LHT R, WANESEET XA
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76 ZHANESTHEAERIFRIE

Tahle 7-6  Pb isotope compasition of the Daping gold depusil

o i 206 g, 204 pp WP A py, 20415, AN v, v,
DF-1-1 T 18.661 15,611 38871 66.86 54 52
DP-1-2 V9 Bk 18.686 15,682 39.019 71.04 55,70
DPF—-1-3 oLl 18.724 15.663 19,040 72.51 56.89
DP-1-4 MNEs 18. 667 15.619 38.890 67.47 34.78
pp-2-2 s 18.705 15.678 38.911 68 .94 5773
DP-2-3 Vo 15 688 15.661 30,051 71.86 54.97
DP-3-1 R 18,543 15.650 38.886 64.22 49.51
DF=-3-2 RWES 18.634 15 617 38.856 65.82 53.51
DP-3-4 v1 Bk 18.710 15.653 39.095 73.47 55 37
DP-3-5 s 18.816 15.645 39.041 13.87 6l 93
DP-3-6 Atr 18.741 15.736 39.226 77.40 37.31
DP-3-7 M 18 813 15.736 39.257 79.97 60 46
DP-5-1 i 20.157 15,695 40,381
DP-5-3 I 19.870 15, 705 40.760
DP-5-4 i 19. 848 15 711 41).45%
np-7-3 ¢ 18.670 15 633 37.877 67.23 55.38
DP-19 -2 Ry 18.400 15 348 38.641 54.72 42.96
DF-19-4 AR 18.586 15 628 35,123 70.99 48.48
DP-19-5 e Sy 18.214 15 4us 38.940 57.16 29.44
DP-15-6 s 18.929 15.617 39.610 91.37 59.51
DF-19-7 HEA 18.851 13, 584 39.541 B7.74 55.74
DE-19-§ AR 18.609 15,541 39.048 69 78 49.59
DEE-19-9 N7 18.724 15.618 38.932 £5.92 57.06
DF - 16 - 10 Ex 18.627 15.568 38.825 4. 50 52.40
DP-19-11 V23 Bk 18.763 15 688 39.0u4 74.91 58.69
DP-19-12 XF B 18.611 15.532 38.738 62.40 51.77
DP -~ 3% - 13 [l 18.718 15. 605 38,541 69.99 56.738
DI - 19— 14 R o 18.657 15,605 38.897 67.38 33.90
DP-19-15 (NS 18588 15 578 39.002 70.30 47.79
DP- 19— 16 A 18,716 15.752 39.540 34.28 52.99
DP-1%-17 AEA 18.661 15.589 39.122 72.87 51.25
DPE-19- 18 A 18.436 15.471 35.499 52.74 45.51
Dr-19-19 V24 B 18.590 15.578 38,817 63.76 50.85
DP-19-20 P 18.710 15.618 39,110 73.83 54.42
DF-19-21 H A 18.551 15.627 34876 64.19 49,49
DP-19-24 aER 18.335 15.494 34,491 49 48 401,24
DF - 1926 S 18.727 15,659 39.119 74.48 56.07
npP-19-29 Af#H 18.835 15 630 44.094 196.4 5.76
DF-19 - 30 Vs Bk 18.724 15,609 34.945 70.23 54.07
DF - 19-132 RS 18.991 15.665 19597 92.66 63.78
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Table 7-7 Comparison of Pb isotope characteristic values of veins in various altitudes

®e ik it Vy Va
DP-i-2 -2Ve B 835m 71.04 55.70
DP-2-3 Vo 835m 71.86 54.97
DP-3-4 Vi K 1180m 73.47 55.37
DP-19-11 V28 M C lam 74.91 38.60
DP-19-19 V24 Bk 1140m 63.76 50.85
DP-19-30 Vi Bk 1140m .23 58.07
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GEOLOGICAL ASSESSMENT OF MINERAL
RESOURCES POTENTIAL FOR HARD-
IDENTIFIED CONCEALED LARGE
AND RICH ORE DEPOSITS

PET RONGFU, XIONG QUNYAQO, SHEN BAOFENG,
JI KEJIAN, LI CHAOYANG, CHANG XIANGYANG

{ABSTRACT)

The book is composed of seven chapters. Chapter 1 begins with introduc-
tion of prognosis and assessment of mineral resources, and describes the appli-
cation of metallogenic theories to the economic geological practices. It traces
the over 400 years’ history from supposition of ore origin before 16th century
to the modern metallogenic theory of ore deposits. We have been probing into
the ore origin in many aspects which especially spans the boundaries of sci-
ence disciplines. Accordingly, the fresh blood has being transfused into; the
modern theories of metallogenesis are being proposed in succession. Here
comes the change from the single analogy prognosis using origin model as the
studying object. Based on the successive accumulation of the past years’
study, the author develops seven new clues and methods adapting different
scale geological assessment of mineral resources potential, which boosts the
development of metallogenic theory and prognostic assessment. Ore deposit
forms the components of earth’s geological evolution. Its components and
types represent the product of historic evolution of earth. Especially, as for
the super large ore deposits, their metallogenic environment plays the signifi-
cant rule in their forming process. According to the distribution of super large
ore deposits of China, Chapter 1 starts at the three large corridor-type metal-
logenic geological section of central China, northern China and southern Chi-
na, and summarizes the particularities of regional tectonic setting, geological
environment, assemblage of ore deposits etc. Successively, it sums up the
metallogenic background of super large ore deposits of China in the evolution
of the crust. The Metallogenic tectonic domains are divided into Precambrian
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metallogenic tectonic domain, paleo-asiatic tectonic domain, Qinling-Qilian-
Kunlun tectonic domuin, marginal-Pacific tectonic domain and Tethys-Hi-
malayan tectonic domain. The geological environments under which the metal
accumulation of ore deposits and ore fields takes place are summarized as:
high-grade metamorphic terrain, rift and rifting trough, active continental
margin, trough-arc-basin, collision fold belt, complex magmatic belt on the
margin of stable continent, sedimentary basin intracontinent, Phanerozoic
active tectono-magmatic belt, volcanic arc and oceanic basin, ophiolite suite
on the joint of plate of rifting basin, volcanic basin, active fault on the mar-
gin of rise, the grid faults in the uplift, superimposed structure, compressive
belt. The latest studying results about the metallogenic regularities of large
and super large ore deposits provide basis for the prognostic assessment of the
hard-identified large and rich ore deposits. The contents from chapter 2 to
chapter 7 describe the proposing and developing of new clues, and their quali-
fication for assessment, as well as the concrete methods used in the given
places. They include.

1. Four-hierarchy metallogenic mechanism: Metallogenic province is de-
fined as the area in which the metallic ore deposits and their series are con-
centrated regularly. A metallogenic province means the integration of metal-
logenic geological setting, metallogenic structural convergence, metallic met-
allogenic phase and ore deposits with specific texture, that is to say the inte-
gration of setting, convergence, phasc and ore deposits. The coupling of the
above-mentioned factors result in the formation of ore deposits at different
levels. The concept of hierarchy metallogenic is similar to that of study on di-
agenic evolution and sedimentary cycle in the petrological and stratigraphic
hierarchy. The metallogenic history witnesscs the evolution from micrometal-
logenesis through middle-sized metallogenesis to macrometallogenesis. It
starts with the preparation of metallogenic site in the macrometallogenic tec-
tonic background, then the ore-controlling field of useful ore-controlling fac-
tors, finally the physicochemical metallogenic phases constraining metalliza-
tion and formation of ore deposits with certain texture and structure. The i-
dentification of four-hierarchy metallogeny and analysis of the northern mar-
gin of North China Platform and the area north to it perfect the scientificity,
overall view and application.

2. Isopycnic maps of ore deposits {occurrences) used for geological as-
sessment of mincral resources: The ore-concentrated arca is brought back by
drawing of the known ore deposits (occurrences) on a map. Because the super
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large ore deposits is based on the huge accumulation of metals, the ore-con-
centrated area represents the huge ore source and huge accumulation site for
ore-forming material. In addition, most super large ore deposits are associat-
ed with the same types of small or large ore deposits. Consequently, the anal-
ysis on the configuration, intensity, scale and concentration trend of ore-con-
centrated area is conducive to the strategic prognosis of large or super large
ore deposits. In the compilation of isopycnic map of gold deposits in China,
the natural points labeling method in which information might lost was not
adopted, but the logical variables were set and comprehensive information
processing method was adopted to divide the density area into high-middle-
low-graded 36 arecas. The studies analvzed the coupling relation between
structure and regional ore belts, enhanced the comparison between configura-
tion and quantity, and selected the prospects of mineral resources.

3. Orientation of derivative orc deposits and metallogenic path assess-
ment of mineral resources: like the inheritance and variance of biologic multi-
plication, inheritance and affinity exist in the formation of ore deposits. The
new ore deposits inherit the features of the old ore deposits, or the new ore
deposits derive from the old ore deposits. Because the old ore deposits derive
from mantle or crust, both of them have affinity with mantle or crust. The
scientific identification of cause and effect of ore deposits, their evolution
path, orientation of those ore deposits with different configuration but affini-
ty is conducive to tracing the other various ore deposits.

Such derivative ore deposits with derivative path exist in the ore-concen-
trated areas in northwestern and easiern Hebei, which is helpful for the delin-
eation of areas with concealed ore deposits.

4. Assessment of mineral resources in the ore-concentrated area: It fo-
cuses on the assessment of the initial ore source. According to the types of
crust and its relations to supply of ore-forming material, ore sources are divid-
ed into four types: final source-ore elements of mantle; initial source-ore-
forming elements in the initial crust; intermediate source-ore-forming ele-
ments of the mobilized reconstituted crust or sedimentary reconstituted crust.
The initial source mostly reflects the characteristics of geochemical blocks and
their metallogenic potential. The ore-concentrated area takes the geochemical
blocks rich in some metals easy to be leached out as source rocks. The initial
source can be recognized by the following ways: at first it should be deter-
mined which kind of mafic volcanic rocks and metamorphic rocks represents
the initial crust; then the petrologic formation should be geochemically stud-
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ied; finally, the abundance and concentration cocfficient should be deter-
mincd and the metallogenic potential be analyzed. In general, the higher the
elementary abundance and concentration coefficient, the greater the metallo-
genic potential. It is shown that the eastern Shandong, Xiaoginling, Jiapigou
and Zhangjiakou gold ore-concentrated areas bear higher elementary abun-
dance and concentration coefficient, which lays fundaments for metalliza-
tion. As for the large ore deposits, it is needed for the intensive thermal and
tectonic events to mobilize gold for further enrichment. The objccts for as-
sessment of ore-conceuntrated areas are the landmass or active belt-scaled tec-
tonic units. It designates the prospecting orientation of western Shandong,
northern Taihangshan and northern Hebei without clear metallogenic scale.

5. Assessment method of metallization by “three-source” hydrothermal
solution metasomatism: Source of thermal solution is the main determination
of origin and prognosis of ore deposits. Metasomatic hydrothermal solution is
defined as the product of interaction between water and rocks., which forms
the metasomatic ore deposits. Around such orc deposits are the large area of
negative metal halo, which indicates that wall rocks provide ore-forming ma-
terial for metallization. The negative O isotope of wall rocks within orebodies
indicates that it is meteoric water that interacts with rocks. Some orebodies
are hosted in the circular or radiate structures in the intrusives. Accordingly,
the metallogenic theory points out that three factors, ore-forming material,
water and heat are respectively derived from wall rocks, meteoric water and
magma. The distribution of ore deposits is controlled by the scale and location
of ore source, water source and heat source. The mid-large ore deposits are
generally located on the intersection of “three source”. Assessment method of
metallization by “three-sonrce” hydrothermal solution metasomatism suites
the assessment of map of different scales in areas with different studying-lev-
. Determination of three sources is the key. Since the application of the
three-source assessment method in the prospecting of the northern margin of
North China Platform, many prospects and targets have been delineated. It
has been approved that the industrial orebodies had been outlined in some ore
deposits.

6. Rifting-basin-evolution assessment of gold deposits: Based on the
analysis on strata and tectonic setting, this method takes the fine-graincd gold
deposits in Yunnan-Guizhou-Guangxi as the examples to establish a metallo-
genic model of early extensional depression of NS-trending central settiement
and late face-to-face collision of two landmasses. In the early stage, the de-
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pression controls the distribution of deep-water area and shallow water area.
The contemporaneous faults are developed in the isolated mesa 1n the basin or
around the dome under water where the high Au background value of
marginal slope reflects the initial Au enrichment. In the late stage, several
large or small nappe structures are formed in the process of face-to face colli-
sion along the slide plane of Middle Permian coal horizon and Lower Tertiary
shale and siltstone. Gold deposits are located in the front of nape. Gold de-
posits are generally apt 10 be located near the central depression. in the inten-
sive strain area of the weak strain arca, or in the weak strain area of intensive
strain area. The recognition of uplift under water is the key for prospecting of
large karlin-type gold deposits.

7. Geochemical prospecting of Pb isotopc used for prognosis of deep con-
cealed ore deposits: Unlike the traditional geochemical prospecting method,
it is based on the transform data processing to obtain the eigenvalue V; and V,
of three-dimension topology. The eigenvaluc can be used to make intermedi-
ate-detailed scale map, classify geochemical blocks, reveal the sharp transi-
tion of Pb isotope which represents the controlling boundary of large-super
large ore deposits. The sharp turning point of the sharp transition generally
represcents the location of the ore-concentrated area. On the one hand, the

o great importance should be attached to the seurching of reformed ore deposits
™ on the obvious sharp structural transition, and to the prospecting of thermal
P sedimentary ore deposits in the foreland basin on the concealed sharp struc-

—mtural transition. On the other hand, the systematic profile of Pb isotope

Jt‘:igcnvalu.te can be used for the prediction of depth of the concealed ore de-
g¥sits. Based on the systematic profile of Pb isotopic geochemical prospect-
ing, the Pb isotope assessment of mineral resources was developed, the theory
of positive deep prospecting-oriented anomaly and diatropism-orientated neg-
ative anomaly was put forward. Consequently, the three-dimension location
method of ore deposits by Pb isotope was developed, the model of prediction
of metallogenic depth and reserves was established. Based on the Pb isotope
assessment method, the prospecting strategy of the Tangdan copper deposit in
Dongchuan, Daping gold deposit in Yuanyang, Longbohe copper deposit in
Jinping was worked out. It was successfully approved by drilling engineering
in the Longbohe copper deposit. This method can be used in the exploration
of ore deposits and prospective prognosis of deep ore reserves in the mining
areu.
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