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Fig . 1

Critical transition of ore-forming physical-che mical parameters of the Fushan gold deposit in Shandong Province



Fok Fall A

C KT S UG S I 303

B R AT A X S HHE N B I
FHEEHAL I A T BAL S A I SR AR P
JEIERY) P SBERAL AR (0T B AL 27 i e AR
11752 200 FORTOR R YTHE . el 8 T AR Ltk &
g8 AEAHAR I 5 b ZRGE R4 ) G Ik K
AR TR 1 e 1 < HE AR

2 R g PR A it B S o A
Ly

SR Z A PR (0 AT 2% PF A O R (T 5 (2
MRS 1993 ,1997) o AEHIZ) R I e e i) %2
FSHrb KIS )3 (Rl e A ARA AR AT
ORI FEADBOE RS R I 3% e BE
R DX sk 7 R iy - SR TR (o RS 31 DUAR
YRR SRR A2 AR ISS) . M a2l J) e b i
RE TS & SRR I A | 1T I 28 5 A S REAE AT
AR IIABERI AT

KRR I S 9 55 R 3 IR a A 1 B 4 R TR
HIK LSRRG B T I AR T IR SRR Bl 5
(i) IE . KE SR T Feg AR S Bk
L PREE A PN R E RS AN R NZ NI 3 IS
55 KAUAT SR RS BAT K G JEAT IR Kl (K
) BB R KPR RSE  IXLeh™ K b 4
2R R B KR AR AR
M1 2 Y5 K W7 234 s 8 45 A 2 I DXk AR
FERCEL K A 3 1 e - AE e R 4RI

R — B P R SRR (= 5 e
FEMGE R R AT 3 IR L I W = D) A 7] 1 4=
EAT R T EOR AR P A (R AR R 45 3 2L
AT AN R B AR 2 1) PRk A5 LR R i A
(K1 BT . WA I A Ak T PATIR 2R 1) et s
ORI B . IR AA TR I L SR AR A AU
RN AL Gy 2 1)1 25 (RO RCEA | L T R W B Ak 2
VERT, I AT 5 e KL 8 o 4 o0 1) K s 1 i HE AR .
111 7 X S PR REL P 1) SRR PR R G (8 M AR
A SR AR s DX R A AR i PR ik R O AAR
PRt A HERL [ 5 38 25 1]

FER LR AR T (1 1 O A o DA 1 DX 3k
Yy ERYg)  21) 35 WO AN S0 | K 1R 3 5 e B SR
SRR 38 Ay - RS Wl A A A I P 1) 5 T
AR B R ) ST R R K K R PR s

By AR A TSt e 2 D A PR AT AR A 3Kl A 28 R
PyJ5 i 3 B ) IR AR A e AR B3 146 AF .

AN IE S AR E T B s Bl (1 A
I 2 i K I AL 38 0K B Ay i 1) R 2 5 AR 3
A 5 HAT R PO a9 AR it A 55 A T AT
R VEH . IERAR A5 (1999) ALK T &
LRI 73 i LAANIRI R 3 3 7 AR AT o Jal o ret™
RGN EEARE ILRI e Bk SEn B
Tt DUk RAIBYY) B Bt A 48 ok 55 LR 5 #g e AR ol A7
RIEA" R GT . 10 2% A 3 R T P 308 - 22 e e 5
AR B U R A e AT R R AT 37

3 Mg sl AR ) 2 R

FapEs A T 7 o AR T rh IR 5, RN
AR PRI FNAN [ (1) RUBE St AR |

IR ORURE () R 3 A 1) e 4 o B O - R 2
Rt AR it — FE 0 M. E . Barley (1992)
vl K 2 A 110 2R 3 21 2R A A7) T3 A 1 48t 34
Py g i 2, I =TE o8 (s S b ey = 1 2 2 S
A @ EEA 2000 ~1 800 Ma:/ WM TR G Ak~
ARG AR UT 5w W ( Oly mpic Dam) Cu- Au-
REE "% Ti- v-Fe B RHSASE ;. @ FEA 1 000 ~
800 Ma BTG ARHE KRS L& & 1 I 5 A A X
e By 4% ® B4 400 ~ 300 Ma 72 KB LA
TIRAT NS BRI KRR E B8 MVT(%
PEPG EL A3 Po-zn B FUE S 5 Cu M2 Pb-Zn B
B Ll ORI G 0T DR SR AR I 11 ) 24 2 R A T A
(RIRIF TR

DX 3l RORE (1) R AR ) i e i Pk pk AL
5 T g A b B B kAR R AR R 4, B
NWW-SEE [N NE-Sw aHf Ik JEbE 2 r=4:
FHRIEN S A ER L A E AR R b X R AR
AL A 2555 5 & W .Sn \REE Jil™ th 55 4 5 pl 4
b5 527 A 1L e 6 B DT 2R 0 A I 2 R A DA
K. WFRUR X P W M E SRR Ew ) A i 1
il ) NE —NNE BY ) W 24 R i i 0k AR i S
rh T AR AR S5l AE) 3 I3 ) 7 e 46 5 AR b b X1 )
AL S — 3T RFESE 1996) .

W H-AT IR ROBE (R it e 4 5 B9 D) Aty ok
BYWTRLR AR IS A A HERR SRR A a7 RPE I
B 1) B2 5K 14D B 4 i B DRV R 1 3 B0
NG THERR 34 R RS . A7 DR g 3 A



304 B R

2001 4

th A 2 Bl S (B AR AR AR J1993) L FE LR AN IR
X .

e Sk NBE At e i R N R ) 5 R AR Kk
A A R A SR ARG N I
UUE H A TG B/ 28 ok A (B 7R B 57 2 fik )
40 SR T2 TR K I BRI SR 2 2 R R UK
Fillk .

AR B AT 2 S W K ) IR
O SFEEN SR A B A 2 R0 RS T
e AE AR

4 FEURTS BT R R

BN R BRI RIS R R b AL 5 A 2 PR —
Il MR R E AT R ) R A
TEA I 2 AR . A B 0 A4 Tl PR I S e sk
R b A7 I R RO A8 3 R 3 AR ) ) 1 ot 5 IR 2 A it
(1) Je 3 80 00 P AN — B0, G A AARCh B s (1 ) 3 3
(1) Jra S s A XX 0 A AT IR T B ) A R 4

B B BY D) R i 3 A BE A TR R T SR
oK BBy KA IE T RIRR Y 2 3 B R T AR
R HERR L A5 G0 B ) e () J) 8 e P B A
B G0 A A e ARy AE s B RSB bt A7 ARG
e R B IR BTN V- Ti RERRET A Ak (AR A
NDE N

TEPr R It S (a2 4y y v 3L Py d PR B
IR 2 Hrt SEDE X( UTAR i) T R B VH MS
CRULE BIHORGR ALY B0 IR 0 HERR R X — /> 5k
il 5t | e 2 0 v e Rt Y B IR B S P )
N —Z= G VR B BT R RN T 12 4 Hb 7 00 1 R vk
Hirh ( EAEEEE ,1996) .

PR RBEEE 78 KPR ) K Bl 4% o s 1)
BRGNS IREE S | T R ER Y. ) b e 4 b BE M
R FNGE P ) 24T 18 IR 7 (slab win
dow) &M RIS R B BR ALV L PR SR8 T A7 ¢
B EARAL I T REA AR Y. IR - AT &
ZE( R. Kerrich, 2000) .

R SRS ) IR R R B ) S S
A BET , RKARAH Y T I B AR Ie 78 K 5t
SR A AL T BRI GE B R =
WP WIHLE

NP AREZ RT3 Co PN I8

B REAESER A A TR A . 2R F
SHR AL SHUS 4 BRI R 2 58 4 B
JEREA TG RORAT KA [ A SR R (AR 2
5 ,1997) .

TEVE T S50 K3 3l J) e 4 0) 2 2807 IRk
Ui, B SAE S EL . AR IS ) ) A
W7 8 T 30 2 S50 30 3 4 1T RE 2 T ok
WHI— AL . I DA ST A A S T ) T A4 J AT
G MBI AR

TE ARG B I AE R 7= 28 1 A8 T o B )
2507 2 I B R e (e DR 3R L AP REAE 53
(10 M 58 AR RN S 8 3l T A A% A DX ) v
ARE S 1) i PR IR B AR T S A AR
FACRVE NS AF LSRN 0 R R R IS B R
B AR A A (10 D3BTG5 IS 4
LT e .

NEEAAE R SR AR LRI AR T R T M
ZORPEBY D) AR R S REUR AN R
JEE R A Ab B A3 40 AR T HGIR, in b2 2R R R (1 4
WG RGE AL N I HGRAE I R Se . 7R IE R
YERITR BRI T 43 BOAE 555 TP I BT 44y 1k
TR . A A R T AR R A 2 R Ol
TR BRAG PR AL T I | R (1 B A SRR
IRERAE T #EE | NI B B — AN 5 KA B KR R AR IE
A IREE T KA R G LK 2) . RIES W2
PR T — AN AR E, 485 525 2 7 1 I
Bty | AN IR IR FAOK A R 3R Ge A ) 125 7 2
BREAZIL T AR U 1 480 A0 3 JEUATT | R A T T
(1) M ER AL 25 A R M B

6 #iieHEW

JEAT S Bl S i, T G Ay 3 8 ) Ak T e
e 21K 2 2 BB sl e Hont KRR A IR R
T MEARRATE TR ) . s HT LA 272 1)
WA S50 T B, AR By Dy 3 IR AT
) 3 A T e 48 (0 2 2K 5 WL B L e R | BLER A
FERTERAIR



Fok Fall

BEHRAES  J6T AR B HO AR B0 105

7N TN N

/\/\/\/

\/\f\/

K2 ARFUZACE MG A RS R
| TR 2 —BEMCA LY o 3 —FIMIEAER | 4 A s —JIBUE )R 6 —RAMERY) ;7 — BRI RS 8 — M LA

BRI R ;9 —MRIFH S THIARSE ; 10 —Cu \Pb Zn Au iR
Fig. 2 Tectono-fluid system of metamorphic core complex

SR UCAE FRA TN M5 S S5 5 1 PR AR
FINIG T e el M . AEWT ST RAE0™ 2
AR 33 TR A R R R R A M A R I A
7550 = o 2% ] v ) B (1 A R A 1 5 R 0 A, DA
B FATRZ) BRI A A, M i A T A
A B I 1k

B AXSMHELRETS S BB RER
BRI RSB T SRR A G Rl &
IR TR AEE— IR R

KA 516 2 7 v SR 1) 35 44 M T2 N IR
O AR E TR SE ) AR TR SRR
W HE T ROMH V2 R G E 513 2b 1 B
Dot JF bk i HE R . R R S A N g i T
YE 65 2B , 18 LU SCR 70T T 2 (10 5 AT
RIBLAE

S0k
A IRAL, T £, AL 1996 . RAR VAL E T R A R S

B #3250 M. Abnt s HUBHT RRAL

THRIL . 1998 . A TGN 5A M 7 W i 98 — AR AR K S0
Bl Dy RSy dent: TEMERY: | RSN B
1~98.

JERE A, T BOAREE L A L 1996 . B ARG A il AR A AL G IR I
b 5T b R A RO R AL R RSP RARBE AN M. BE R AR R
SRR MR 178 ~193 .

WO, BRI, K B, %% 1997 INRIBIEN WL KA =
MNAEEEF SHRIMP BFSU X L X 7). M ERS (D) | 27(3) -
207 ~213.

FMEWT. 2001 . DGRBS M. dba: MU AL 1 ~ 158 .

TIRFE R 11996 . HE FAR X &-Hh e b A ARIE 2 2R AE 5 1
N AL W B LA MR A g SR 2
W SO — R4 28 =1 s B et iR 2% ¢ 1. dbat: RS 5
HAL 119 ~124 .

TS, AR, 2fdh | & 1996 . PHEZBIGRE-BE R M. b
ut s HOBTH R L 69 ~ 77 .

B, B2 1993 . BT HMEZE] M. dbET U R

B Ik W, RMAKR, 51997 . KAV SRR M.
Jent: BT R . 150 ~ 151 .

A, B AR 1999 . DS AL M. b B H R
.

Barley M E and Groves D 1. 1992 . Supercontinent cycles and the distri-
bution of metal deposits through time[ J]. Geol ., 20: 291 ~294.
Kerrich R. 2000 . The characteristics , origins and dynamic setting of su-

pergiant gold metallogenic provinces[ J]. Sci. in China (series D) , 43

(supplement) : 1 ~81 .



306 B JZS s Ji 2001 4

Discussion on Critical Transition of Ore forming Parameters (Factors)

Zhai Yushengl , Deng Jun! Ding Shijiangz, Peng Runmin' , Wang Jianping1
1ma niversity o osciences , c1jin N 1na ; ainan ologica. urvey , aikou 5 ainan, 1mna
(1 China University of Geosci Beijing 100083, China; 2 Hainan Geological Survey, Haikou 570206, Hai China)

Abstract

Critical transition of ore-forming parameters is one of the main topics in the metallogenic researches . Among
the parameters that control the ore-forming critical transition, tectonic dynamic transformation see ms to play the
most important role . Taking the Jiaojia and the Fushan gold ore deposits as examples, this paper enumerates
some critical transforming phenomena in goldbearing shear zones , and also exe mplifies incident geological events
and accompanying mineralization induced by the transition of tectonic dynamic mechanism through volcanic ex-
plosion and earthquake . Following an illustration of the multi-scale nature of tectonic dynamic transition, this
paper stresses that local transition under a certain tectonic setting is a common ore source-transportation-enrich-
ment structure (e .g. local extension under compressional tectonic setting , local closing in an extensional basin) .
Coupling transitions of many ore-forming parameters induced by the tectonic dynamic transition is one of the
mechanis ms forming large-size ore deposits .

Key words : ore formation, critical transition, tectonic dynamic mechanism, ductile- brittle shear zone , de-

tachment fault, gold ore deposit
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