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An Analysis of the Interior Structure of the Gold Hydrothermal Metallogenic
System of the Northwestern Jiaodong Peninsula, Shandong Province

DENG Jun, WANG Qingfei: YANG Li-qiang, GAO Bangfei

Key Laboratory of Lithospheric Tectonics and Exploration, China University of Geosciences, Beijing 100083, China

Abstract: The study of metallogenic systems includes two branches: the geological background and the system s interior structure-
The geological background analysis is based on the dissection of the macroscopic environments of representative metallogenic belts or
typical ore deposit concentration areas- It emphasizes the contributions of both the layered structure of the earth and the coupling
processes of the transformation of tectonic regimes, magmatic activity and fluid influx to the activation of regional oreforming fluid
and the initiation of large-scale mineralization- The study of interior structure aims to clarify the temporal-spatial structure of the
mineralized web, the physical mechanism of oreforming fluid transportation and the chemical process of the enrichment -migration-
precipitation of metallogenic elements- It considers the relationship between these elements by analyzing the tectonicsfluids-miner-
alization process in multi-scales, including orefield: ore deposit and ore body scale- Taking the Northwestern Jiaodong ore deposit
concentration area as an example: and using a method of interior system analysis, the authors try to reveal the influence of the ex-
terior geological environment of the oreforming system on the metallogenesis of the interior ore deposit concentration area, and to
establish the intrinsic relations of oreforming factors (oreforming products. oreforming processes etc- ). Results show that the
transition of stress-strain field properties, created by the transformation of regional tectonic regimes, leads to regional oreforming
activity, which occurs in the temporal-spatial interfaces where the shearing stress alters from compression to tensile: The transfor-
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mation also forms the complex and multivariate ore"controlled structural features- The differences of spatial structural features and

mechanical properties result in the variety of regional metallogeny - Variations of stress-strain field properties in the ore deposit con~

centration area range cause the mutation of physicochemical parameters of oreforming fluid, initiating the deposition of the metal~

logenic materials in the fluid- Over geological time, the fluid’s Eh declined. and changed from an oxidation state to a deoxidation

state- The fluid transport mode, which was under the control of different structural features is the internal cause of metallogenic

variety - The complexity of the oreforming process mainly shows in the multi-fractal features of the spatial distribution of the gold

ore bodies’ grade and thickness, the self-similarity of alteration zoning, the inflation of oreforming activity . and the variety of ore-

forming products- This research is a new method of study in metallogeny and also an important approach to deepen the understand-

ing of metallogenesis-

Key words: Northwestern Jiaodong ore deposit concentration area; oreforming fluid; metallogenic system ; temporal-spatial struc-

ture-
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Fig-1 Sketch map of geology and mineral products in de-
posit concentrating area, northwestern Jiaodong

Loz 5 2. sp oty s 3. Lokl s 4 IFE 255 5 #R R

IGTERG S 6 IRE M A T RILE R A 8 REXHER A Y-

PR 10 W L1 fE 4w s 12, BB 13- 4Tl

LTRSS T N/ S A S B T e i T e )
EIEFGWA: C)MIETWZHE, [ —WrRH e [
— AT DL E TR BERCA R S 2
PI(BE 2): (3) M Jy A 2t Z AR AL, HSE 4
PINEAR T B MRS, (Bt i E&n 1
PR s e PEA LB BL) ) 2V IRl JE A B 22531
JSH™ AN B B B A 5K B R R R A
Fe B9 (4) B S DX A AL SR T PRSI A AN



104

M BRRE 2 — i [ M SR A 24T

5 30 %

S5120°E

A @l"-/';’/)\(/ / //f -
LR i .
: //QMW%\X\
i 345°247"

138° 471"

[%e1 L2 73 P4 []s e |17

B2 FRF G W R i 24 1 (— 100 m, 104 £¢) (X8
722 1996)
Fig-2 Fracture zoning section of Jiaojia gold deposit: Shan-

dong
Lo wenty s 2. W 24T B W /28 s 3. R BBy s 4. My i i B Ak v
5. AT 6. R B 7 M A R Lk

W, ALK BT R PRI rp SELEIRT )Y DL BT Oy
L AR PER PR AR, W22 R R Bt 2t BAsK
Y, A S B A RN AE O A eH E
DABIVEZS L O 5 (5) el B B i 077 6 4 A2 %
A2 BRI N NW ] B S D N[5 (6) IK4R
WA B2 T E WAL, M e N 5 i
HE-

2 VR AR R IS S

JRA 1R A S TR B L A B R S5 Wy
PR R 2 R VAR S - BRI, SHR AR FEAL
TIEBPIRE B A KRB AS (B R e 1 A 58
B 4 | XY A P 2 AL LR
Wi B B — 5K BT A B AR AN FE Y 7 L A &
SREER VE A A et RERE S i 5, Wik

SUH 5K BY A% Oy I B O 25 A (B 424, 2001a)
(R 1) B, FEF 07 Wi LASK BY 1 A B
TR E S TR IR - T XA Y )35 70 AR A
Pk, AR R R B P W AT LA BT O
T R AR PR B 4 rp ) SRy A sk Ak AL - B 17
SRR A AL 1 Z A . (1) B W SIS
(2) W R AE AL Ak (18] 3) 5 (3) B U417 P A 5k
TEAL; (4) AR E RS £ B F Ak

S W SR

DO A T H 5y i, BIAER S (s
M) 5 (AR (38 2) - BB G55 R
BN MR L SEE 7 FERE BS R EIR GE
Bk, 7 AGE R S W RGE RS i A2 K AR
Gyl TR A Sk vl AR A T R A
PR AE LW RO, 0 AR R D A G R
PERPRR BOE B 7 IR LA 7R E 5
Bl o S B A 1] S5 W 2R AT AE R R &
s B RTS8 PR 3 A A
THT ) 285 8 1 BT O B K LA PR S Y | X R A, <52
A LR A PR (ER 3) -

PRI 2 (] ZE At B B0 T LR A 2R
Y- DOSE — AR R 22 57 S BT BB R R
ORI = 57 FER S0 T AR X B Y
MW — WP TR R LB TR B A ™ T BT AR

1 RAELEVEEXATREER
Table I Evolution model of metallogeny in deposit concenirating area of northwestern Jiaodong

- kR A m¥E FPrE AR X A BRI T
|3 ™
H =L M b 5 z JB:
Wi | ERP) B Bome | RBE | e VA 8 R =
ﬁi N
ia 4414
B RMEL # B
! 4 I Eﬁ\ ~ \C Zszo
1. Eiit.«"/"-) ] g%ﬁ"' N j‘ NaCl-H:( 2 I“-.“ Q'in\
g [l ',},-’71“5“ e NN
. o Vo)
I, ;f \ # %%?ﬂ "\ ¢ |NaCl-H:0-CO: ;
P 3 | 18/ BN T,
8 NE | B ,ilf{‘r' ! :
b & ££& |\ Mgz NaCHILO-
1> [y PR mil|  COACH) i
f A7 suw v
1, i wm=
VERER o mma (03
i ! b . NaCl-H:0
e
&
iE
EF; OI [ NW | ¢




55 14 ABZELE ARV A i AR B 2R S8 I AR 5 A AT 105
K3 REWET 1 SHKERZ S5 0B (f k%, 1988)
Fig-3 Reference surface projection of major fault in vein 1 of Lingjiagou gold deposit. Shandong
L EWrii 52251 2 0 TE ERE R (m) ;2. 9 (R SR EE SR (H Lk (m) 5 3. BITRZR
®2 R~ EXASTFHEM LS
Table 2 Characteristics comparison of Linglongtype and Jiaojiatype gold deposits
SRR B o &0 FERAET
. ETTTITR e — M 1] S NIt}
PAESEH A S e S ] TS S B A R
AR AN B Z L SRR S LA K TG A 5 2 2O $A%§ﬁ;ﬁ;§ﬁ§w}m” gm aﬂz:’:‘ww;/wi
B B ] ST B 2 o e e e N e
AR e B RGE R ST YIH AT (29 NE EIR)
TE R 5 T8 JS0 T VR M A B 28 o e T8 JS0 T e R 8 I\ 144 2 T 380 fs P A T i T A
= R B AR BI AR BRI
- e ARE AL AR YR (L SR kR gk (L5
e R 7 i) Bk (I 1)
T TENRET  AAS HBRY LRV BT 7 EENARE RSV B LR v Emy N,
VN KA A KA BB T RA T KA AR AR BE K A TRA
W AAER4AS Au‘Aq‘Cu‘S‘Pb‘Znéﬁﬁn1j(1ON25)><1076 Au‘Aq‘Cu‘Pb\S§$tﬁ'ﬂﬁ(5’\’13)><1076
7Tk DR BB £ SERRAL , O JACIR 2Bk A A1 SR B A7 238 IR YR T BRAR S T | R KIR SR AR B 5 R o AR 2k
- TR IKAL, Tl 28y R AR HIEPUR R A AL Tl SRR RAAR 0
—— sle AL A B B L BT RRREL SR
g s ML RSCE AL REAL BT L AR IR A AL 55 - (R 2 i e L HepL B 15y oy
5 AT N 7S AT B T . A - %fﬂi’t@%zﬁﬁﬁﬁ?%ﬁ?ﬁ’ﬁsU\Effﬁi?ﬁ%ﬁjﬂ*‘bsﬁ
AR
Mg Fabnm  mEKR 22D
SN Fron g - LB Bz s, T N By e &, Mk
BB T WV g B A 57 4 B ML B
80 Bl 2 SZ AR A PR [ e A 4 T
3*g (4.34~10.4) X 10, P44 6. 78 X 10 (15 k) (7.6~12.6)X10 %, P45 9.22X10 3(20 #f)
B A B AARFF AR ARRT 3 PRI

T MR s - FRR G N2 i T8
ALY AN TR T3 BO9 PR SRR 22 57 - BB 7= 1) B AT
TETE 27257 (B I AR A 2R e B B S <
BAPIRAS ENBA — Btk iy R E 208 4 B
B (DI B OATSRBE BB (2) &0 Jam Bk
BrEs ) &2 By ol B (4) BRELHr
B R EEERAESE =Bk D)7
ih 2 ERAE SRR E L L AR S R AR
AW RIS F 0 P el Y EENRED, K
RS ARE RS REE

4O AL

4.1 R miAKk—ERMN

XIHK — A 1E A 7= B A AR h 28 257,
WA A T AH A ) i A2 SR -

AWK ERE 2 Ao i, T8
Wi R s R I DML &2 Ak e skle il
T2 W FexOs it A HFEZAW RV AT .
(NaAlSiz0s+CaAlsSiz0s) T48i02 T 3K " =3KAISis0s+Ca” +Na
2K (Mg Fe)a[AlSiz00]1(OH)2H4H =Al(Mg Fe)s «

[AISi3010](OH)s+ (Mg Fe)” ' +2K " +35i02;
2NaCaAlSiz0s+5(Mg,Fe)* + (Fe, A)*" -+ 10H.0= (Mg, Fe)s* " «



106 M BRRE 2 — i [ M SR A 24T 5 30 %
®3 ERXEV KIHFT
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Table 4 Characteristics of gold grade of Wangershan gold deposit
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Fig-4  Gold grade loglog plot of the typical intermediate section
of Wangershan gold deposit
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