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Fig.l1  Sketch tectonic map of Jiaobei terrane
1 —Strike direction of oblique shear force ;2 —Strike direction
of collided and compressed force ;3 —Mid Cenozoic basin ;

4 — Mesozoic granite ;5 —Precambrian block ; 6 — Major

fault ;7 —Geological boundary
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Table 1 Rare earth element contents of granites in Jiaodong area( up/ 10~ 5)
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BH(37) 24.25 41.51 4.26 16.28 3.27 0.66 1.89 039 1.17 0.38 0.90 0.25 0.83 0.14 8.44 104.62

EEI(10)  20.30 36.24 3.71 13.28 2.63 0.67 1.90 0.30 1.15 0.30 0.64 0.19 0.53 0.14 8.36 90.34

a1 40.88 85.79 9.15 31.48 4.96 0.97 3.38 0.36 2.16 0.58 1.64 0.26 1.81 0.46 14.82 198.70
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1) 47.94 83.14 8.92 24.67 4.3 096 2.58 0.56 1.52 0.38 0.83 0.22 0.75 0.12 8.25 184.97
R B AL B o

LIPS 39.40 75.58 7.82 28.07 4.82 1.38 3.05 0.85 1.69 0.85 1.04 0.56 0.86 0.07 9.28 175.32
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1 —Average zircon age of Linglong granite ;2 — Average zircon age of
Luanjiahe granite ;3 —Average zircon age of Guojialing granite ;4 —
Average zircon age of post- metallogenic vein rock ;5 —Range of zircon

ages
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Fig.3  Geological sketch map showing distribution of mineral resources in Jiaodong area
1 — Mid- Cenozoic ;2 —Neoarchean Jiaodong Group ;3 —Paleoproterozoic Fenzishan and Jinshan Group ;4 —Aishan granite ;5 —Guojialing granodiorite ;

6 —Linglong granite (including Luanjiahe granite) ; 7 —Geological boundary ; 8 —Fault ; 9 —Gold deposit ; 10 —Ore district ;11 —Section line
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A NP AR, 64 s AH IR ~F 35 R0 W B AEG , 78 0 1) 6
ER = B A IR 84S I 5074 10 .8 %ol
11 .4 % AE AR FERK TR IR 6%s I~F-3E 53
H10 .06 %H19 .73 %o s FHAE AR BIFSERA | 25 4 0%

F2 REEVKBRARERK
Table 2 Sulfur isotopic components of gold ores in Jiaodong area

L NQ A S R 84S BIME/ %o RAGTEIH /%o W) Yoo By % s w Y
WY H 85 6.76 3.3~10.4 7.1 1.08 Py + Pyr
[ERRR N 25 7.33 53-9.5 4.2 1.19 Py + Pyr
K Ig EGHT IR 17 7.04 5.9~8.9 3.0 0.68 Py + Gn+ Sp + Pyr
BRI SR 22 7.57 3.0-8.38 5.8 1.12 Py + Cp
R UGG IR 8 7.44 6.4~8.8 2.4 0.78 Py + Cp
AT INK G IR 9 5.78 1.0~9.6 8.6 2.50 Py + Cp
HEINFK IR 7 5.34 0.2-6.8 6.6 2.72 Py + Cp+ Gn
G IR 8 7.76 7.4~8.0 1.4 0.27 Py
B)LILET IR 5 8.9 6.7~10.0 3.3 1.56 Py
RGN IR 28 10.06 8.7~11.8 3.1 0.75 Py + Cp
BT IR 21 9.73 7.9~10.5 2.6 1.24 Py + Cp
EARITANZN 4 8.9 4.8~10.9 6.1 2.78 Py + Cp
=R EIR 15 11 .4 7.9~12.6 4.7 1.46 Py + Cp+Sp+ Gn
LN TN 13 10.8 9.23~12.0 2.77 0.82 Py + Gn + Sp

AR X30(1989) ,AIEATE(1993) BNV AE(1995) B RIEEA Py —HBRAT  Pyr —HASK PN ; Gn — T ;Sp —INEEST ;cp —HHRET .
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FXEIAT R AN AR A R IR 8% s 1P 3 (E I 4y
MR 6 .76 %Ml 7 .33 %o TEAENV(1994) NN | IX HifF
KRR S HREEA L, LR Me F 4
W SEE v 3N  nT Be A B2 AR I N SRR
A FH B R AR R A= A A/ B B H
WG R BRI LA B )

FR P _F R ERR [F)A7 38 AL R AE 285 4D 4
PR B8 o 2k 1 45 R IR A 2 RN L
e A AR WEIEY) S S .

5.2 S & WRENIRAMFARE TRIAMER

FR PG AR SR AR R B R A 3 A 9 e 2R
Hi DX (1) B S AR AT LA N RRAE

(1) TR S AR A A 2R sl
T IE KUK RS KK PR AP KR EENI 4 | 1994)
AR AR IR RASK A D03 B e m™ H ) A 4 ik 7Y
IR 28K A PSS 2004) .

(2) WA R R R 1 e [R) 67 2% 20 8 8 7 H VR
T BB 2002 ;5 3T ,1988) MAFAE | i H 5 X
PN Y5 TR RO AT 25 AL R (W R IR ,1990) A& — 31,
P WY AT AR R 1) A A S K R LA A K Sy
AIRER FERYE Bl Bese ok B T RIINAR AR B A 2K .

(3) PRI — I BRI R R S5 1R
SERTV RIS 1997 555 1999) 5l Ak
IR LA co, F1 H, 0 0 & iR E N 380 ~ 100 C
b+ 310 ~ 240 C R AR IR E w( NaCly) A
19%~4.1 %, A KT 10 % 80 H 14 86 ~5 .4
MPa ; HHIZE DL 415 K JJBRFE N 29 MPa/ km #E
XX G R R E NN T 3 km.

IR G IR R W] IR A KK K
REY) B VA Tk R BUA K L3 R
SR AT DR R ) AR AR A A e B A
2002) R AR E & co, FREP R .

5.3 S REIKH BT

IR IR R TIAR T ) IR R 28 408 L3R 3 5B
4N/ F 100 Ma BT ANEEKIAFEEME (RALVA S0
(188 .94 £4 29) Mal) HLRHAEF A 135 ~100 Ma,
KW E B R A e # LI . 248 K a8 A
SHRIMP 4 Wl 58 R A A6 4 w8 BRAIE 126 ~ 120
Ma( F 555 ,2002) .

5.4 WERBEE

S IRZ T4 T - MatEs Y] B k-hrsk &
ALY B IR BRIt 2ty . AR A i R A 2 A
BCRFAE. B9 0 32 Bk 1 DLOK T Hi B AR BE 4k e

o R 2005 4
#3 MEMXET KORT EH
Table 3 Gold ore forming ages in Jiaodong area
FE O WIRAR WEFY WEk t/ Ma
1 Bl o ik Bt Ro-srAERTZE 100.74 23 58
2 RSN BBk RbsrENZ 11138 £2 .81
3 VST HubE RSt HIZ  46.52%2.29
4 RSN HuBE RbSrAHIZ 188.94 14 24
5 DREEN BBl Rb-SrAEHTZE 106.14 34 .92
6 LRI HabE Rb-SrERZ 113 .31 24 .43
7 FLihi g WA Rb-srZEIZ 121 .30 £5 .87
8 Fbay  WASE A RbSrEHNLZ 101 .78 £3 .40
9 NI HabE  RbSrERE 11231 £3 .31
10 B3NN KA Rb-Sr&EMfZ 115.0£3.7
11 239 AUl KAZBE K Arik 110.0+2.0
12 BEREN KAB Resr L 105.0%7.0
13 EREN  KAZE Rbsr&FRZ 88.1%1.0
14 FEREN KABEE K Ark 106 .0 £2 .0
15 REEN  KAZBEE ReSrHMZ  115.0%5.0
16  GERESN  KA=BE ReSrHMLZL 1351 %52
17 BEEE&N KA=EE KAk 120.0£2.0
18 RIAEH" Bl RbSrEEIZ 71 86196
19 Bviiiios ik 4=tk Ro-SrEERZE 100.28 £3.75
20 BE6KkE A RbsrAERIZE 80.67%0.23
21 KRIETFE& Bt Ar Ar V% 117.39
22 EFREN A Ar- Ar ik 117.3~118 .4
23 Rafreh T Rb-Sr &L 128 49172
24 = BEw HEPAg Ar- Ar i 121.0t2.0
25 RS T HutE Rb-Sr L 118 29
26 REEN KA Ar Ar 7% 116 .34 %0 .81

GERRE 1 ~ 0 —BE T AE 1987 ;10 ~ 17 =2 IE B AE 1993 ;18 ~
20 — & B AE 1993 ;21 ~ 23 M HEMEAE 200024 —F E R E,

2003 ;25 —IK 455 1995 ;26 —IKIE S 5E 2002,

R IR 2 R E I A B IR IR B S S n
BT RS 7 RV o . AR TR AR B0 A ) A A
[F7 Z AR A I AAR A KK RS OK R &)
JCERIE w( NaClo) 19 % ~5 .4 %, — AR T 10 %;;
BB IR AN 1 (380 ~ 100 C) ;AT JE JJAS K (86 ~
5.4 MPa) HEN AT R EEA K . A Ak 1 i
(125 ~100 Ma) , SHIIKRIAELD T (128 NG S AE L
DRITEC 2R J A A A o il PR IR

6 SN IR ) ) 2 AT

I 2 RN =N SN E S e ]
e

(1) B SR =S (300 ~ 200 Ma) , %
B b v P A T RO - 75 B A 4R 3 1 Ay R
o - 8 g AR T 9808 )7 T 284 ph 2 48 7 J2 6 4k Dk T
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(2) —BARBELLT (200 ~160 Ma) fIL
SR R SRk N SRR R AR TG I A
e R AR B M B BRI 3 Bl e i ad e St
FOHY R v H AR i PR T b 52 45 il BRI i R
AR BT BRI BOIR B = BEAE K 2 R
FL A LKA .

(3) -k Pt (160 ~135 Ma) AL IA— T
1152 3] Je AR Ry iR s AR T, o5 — D7 i BT K
TEPHE AR IR R AL ) PR R e T = A2 1 26 e 85 D) 4y
J3 SR B 387 DT 28 A1y 1 2R A8t B e b
WGP | PR FH g 1) 4 SR 3 re 0 )7 T 4 iy A< 3
AN SNy

(4) FAHTEHEI(135 ~125 Ma) ZBI5E WM
WAy 7y A8 A 7 2l P G VA L e G b 1 o 0 e B = ]
R AT U A A9 50 o se R AR T S8 TR KR
G BRI R R e A . e S — KRR A
WEBS YT A 505 U 5 A4 5 11 2R A B TR 2 ki aty R A= 49)
PEBSUIARTE $HSEHMIX (1) 3 45 B30 Wi R ik IF Kk
JiE R W 1 FE27 e W i A (1 3)

(5) F A 20 5 22 (125 ~ 80 Ma) ,
) W AT A TR N T b A . A S X RS T Rk
(1) 3 2% W 2oty B 1 A e A KK A Tk T IR W
R BIHPIB A TIN5 G CEBES BT )
BRI ERAE i R S R S AR [
SR 0)5°2 T v Qe | A A I N 2 [
JEDE 2 WK TV 1, 1 0] e 4 (0 2y e ot . A — X
BORIAT e R ok el B b 2 i s 8 B T AR 1)
B2 A) BAT SRR AE R ¥ 2 A4 e 3
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TR T R AG R R DX ik i Sl 2 b b i 5 10 4
KL S U515 A TR B
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Geodynamic setting for formation of large superlarge gold deposits
and Mesozoic granites in Jiaodong area

LI Jun—jian1 2 LUO Zhenkuan®, LIU Xiaoyang2 , XU Wei- dongl and LUO Hui?
1mna University o osciences , 1jin N 1na ; ianjin Institute o olo: an
(1 China Uni ity of Geosci Beijing 100083 , Chi 2 Tianjin Insti f Geology and
Mineral Resources, Tianjin 300170, China)

Abstract

Based on tectonic and geochronologic analyses, the authors hold that large-superlarge gold deposits and
Mesozoic granites in Jiaodong area are generated in both the compressional setting of post-collision bet ween South
China craton and North China craton and the shear setting of Izanaqi plate high-speed and oblique subduction as
well as in late extension setting . Gold deposits are controlled by a large-size tectonic rock zone which has experi-
enced superimposition of complex ductile-brittle shear and compression-extension deformation, and also by a
fractural overlapping-compounding contact zone . Sulfur and lead isotopic compositions and geotectonic setting for
gold mineralization suggest that gold ore-forming materials are derived mainly from the crystalline base ment con-
sisting of Jiaodong Archaean greenstone belt and plutonic rocks, and possibly partly from deep-seated lampro-
phyre magma. Hydrogen, oxygen and carbon isotopic components show that goldbearing fluids are mixture of
meteoric water and magmatic water. P- T conditions for gold mineralization are 380 ~100 C and 86 ~5 .4 MPa.
The gold ore-forming epoch should be Late Yanshanian stage (125 ~ 100 Ma) . The ore-forming process in
Jiaodong area is related to Late Yanshanian magmatic activity in an extension setting. The gold deposits are of
mesothermal type in Circum- Pacific region .

Key words : geology , geodynamic setting , post-collision, granite , large-superlarge gold deposits , Jiaodong
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