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Late Early Cretaceous Gold Mineralization in Tan-Lu Fault Zone.
Evidence from Rb-Sr Isotopic Dating of Pyrite from Longquanzhan Gold Deposit
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Abstract: Longquanzhan gold deposit, an important part of gold mineralization belt of Yi-Shu fault zone, is the only altered tec-
tonite-type gold deposit discovered in the area at present. The ore bodies mainly occur at the fracture zone and the footwall met-
amorphic rocks. Rb-Sr isotopic dating of 10 pyrites separated from the Longquanzhan gold deposit yields an isochron age of
9642 Ma (MSWD=1. 2), which is in good agreement with the late Early Cretaceous to early Late Cretaceous magmatism
(106—96 Ma) in adjacent area of Yi-Shu fault zone. Meanwhile, combining with the precise ages of gold deposits in Shandong
Province and mineral exploration data, we suggest that late Early Cretaceous gold mineralization may occur in the southeastern
margin of North China Craton, and its tectonic setting is related to an extensional setting which resulted in a large-scale asthe-
nosphere upwelling, accompanying decompression and isotherm upwelling, material exchange and mixing between mantle and
crust, and finally providing a great amount of ore-forming fluids and materials for gold mineralization. According to the precise
age of Longquanzhan gold deposit reported, this discovery is of great significance both in gold deposit origin contrast of both
sides and future mineral exploration.
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Fig. 1 The tectonic setting of North China Craton and the geology (a) and major mineral deposits of Shandong Province (b)
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Fig. 4 Photomicrographs of selected ores and wall rock with hydrothermal alterations from the Longquanzhan gold deposit
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(106~130 Ma) 1" S 45 & 1 s @ FUFR L 1 S tH MG 30 — e 1 S A 2
WG 1R . BE 5] B 9% 0 R R A, 19875 ZRAE AR, 1993
Bl B FIFLIRAT - 19935 sRIRIESE, 19945 HhEH %, 1995; skfli4
45 1995; Yang and Zhou, 2001; ZEJE R 4E, 2002, 2003; 9Ki%E 5,
2002; Lietal. ., 2003, 2006; Zhang et al. , 2003a, 2003b; #7575
45, 2004, 20105 FEH] 22 %, 2006; 2R40HE%E, 2010; 25 K%,
20115 ZWENESE, 2011 TIEVLE, 2012; A0S SCHR 800 4 %
B G2 IR VA S PRI 3R 2

INH X NFELE 2 A8 2 A B ] (AB4E4§, 20005 4
S I ZE Y6 B, 20015 X 38 % 25, 2002; F X%,
2002;Mao et al. , 2003345585, 20065 T IFIL4E,
2012). IUZARAE A B B A B2 2K s e B A R
B g W AR ) A e Jik R 4 1 BRUSURE 326 Rb-
Sr4EW$ SN 151, 0422, 7 Ma, $5 75 KA L IX A7 7E AR
TR/ G AT A (B 7 Th @) (IR
2011). AR4E S ARD 20 JTE SR I A < B SRR
FL T B R A S AH 22 29 20 Ma =i, 1R
BT BEAFTEL) 100 Ma FFURAYEE 3 15 k1l —
YIS SR R & F (8 7 Q)7 B
K, BE EAg T AR B AR (R 2 5
W IR IRFR AT $2 2y AN D2 B B 2 ™ 1
(1204210 Ma) &b, L1 AR B AFTE o5 — 1 5 78 L1 e 1)
Kl = KIER A R & 2 & Btk (4
ZEH6H, 20015 XIFEESE,2002; F L CEF,2002; 4
SEORAE, 20065 TIFVLAE,2012) fH FEARIEG K P
BRI T e 2R 3 1 ok o R SO IR, an 22 PR R 4
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Table 2 Mineralization ages of gold deposits from Shandong Province

HIX XN HUNEWA 3 BNz JRAT B (Ma) g2 3
EFA Bt Ar-Ar 120. 940, 4~119. 140. 2 Lietal. , 2006
ERAY Va2 Ar-Ar 115.2+1.0
%%ﬂ? Eﬁ Ar-Ar 117+0.1 W E . 2002
EFAY Yol Ar-Ar 116-+£0. 4
HERTT W Rb-Sr 12847
YERTY A% B Ar-Ar 117. 54-0. 3~118. 474-0. 3 Zhang et al. , 2003a
HEFTT Hb) K-Ar 100. 54+1. 9 FhE A%, 1995

FLih A Rb-Sr 121.340.5

?Lm s Rb-Sr 113.3+4.4 P
FLil AR Rb-Sr 101.74+4. 8

FLih AR & Rb-Sr 112.343.3

il PR SHRIMP U-Pb 11743 35955, 2004
il Hubk: Ar-Ar 109. 340. 3~107. 740. 5 Lietal., 2006
R e Ar-Ar 116.340. 8 AR AE, 2003
Kz HYE Ar-Ar 114, 47+0. 2 ARJERAE, 2003
372 WY Rb-Sr 122~123 Yang and Zhou, 2001
2354 Bt Rb-Sr 100. 743.5 FRARIESE, 1994
X304 Hb) Rb-Sr 111.3+2.8 FRARIESE, 1994
B Hutt Rb-Sr 126.5+5.7 A4 YEAE 1993
3 Btk Rb-Sr 100. 2+3. 7 I U SR R, 1987
2374 Hb) Rb-Sr 11242 I% T R R B AR, 1987
e KA Ar-Ar 116. 313 ARJERAE, 2002
2 P Ar-Ar 114, 440.9 ZRJE R, 2002

AR KIEF e Ar-Ar 115.6+1 Zhang et al. , 2003a

KAt R Rb-Sr 128.2+7 Zhang et al. , 2003a
ok Btk Ar-Ar 121.340. 2 Zhang et al. , 2003b
TRAT Hutt K-Ar 124.642.5 PNE &, 1995
[iVAN:S Btk Rb-Sr 126.5+5.6 SR 745, 2011
SR WY Rb-Sr 106. 144. 9 SRS, 1994
BR% pa Rb-Sr 137.6+7.1 AABFEAE 1993
LR Hub) Rb-Sr 135.14+5. 2 TRARIEAE, 1994
boii W Rb-Sr 122.343.1 PRI 244, 2006
B 5 KM T WY Rb-Sr 117. 84+6.5 FEI 2245, 2006
R HBotk/Antk Ar-Ar 120. 540. 6~119. 2+0. 2 Lietal. , 2003
P Va2 Rb-Sr 13448 AR 1993
ER KA K-Ar 100
. i «
BR Bt K-Ar 10642 9% T U R B AR, 1987
B WA A 2 Rb-Sr 11645 T e . 2000
B HBoth/AntE Ar-Ar 120. 74£0. 2~120. 2+0. 3 Lietal. , 2003
)Ll Both/AmtE Ar-Ar 121. 040. 4~119. 4+0. 2 Lietal., 2003
X AE e Hb) Rb-Sr 11849 FREEAEE, 1995
Rl AR K 2B Rb-Sr 115+5 9T LR B, 1987
+ o —VPIE o Rb-Sr 119410 2L, 2010
T AR R HERRE Re-Os 158. 702, 06 TIET4, 2012
JK 2 BR A R Rb-Sr 15142.7 FBEHESE, 2011
=N Vil L Rb-Sr 13346~128=42 B4, 2010
ViRN: i e SRl LR Rb-Sr 9642 AL

DRG0 ONED ORI S0 OPRD S B4R ERTE 110~90 Ma Z [, oAb 3 gt 5k 58
O MRS BN & S BT AR D LW R ) A BSOS 2 e R D T Ay
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Rb-Sr 25 B 2R 4E #3117, 642, 3 Maft 8 v B2 5
ERE K G (R 50O &8 Bk 2E T Rb-Sr 5E i}
LRAFIY R 112, 745 Ma FIUCK L KA 35108 B AR
WA B T T LA A e TN
A A B A T A A2 B 2 A B B0, T e
SR A B I A R B B s T T IR R Al
PALRSCA B AR e e 19 A0 45 40 4 v X4 S R T
ERTRES MM 3 195 A e Jal — ks s
MY G ™ A S A AR T L. H R S = 5 b
JE AT AR AT

Jo SR e EE T AE R R KRS
T4 2 b J2 5 3 Ry AR A I R RS Al 7 LA B T 8
AR R A Dk U) 2 R 1L AL i B K TR B
BT S VA LR R s oA 1 e A il AR K4k
VER (FLA 2 FIXIHEL L 2003) . X N KREE — B4
CRRE DA DA Je A e 1A e 1L e K
AR S A AR AL Sk — A A N Tz
5. XIS JZ AR B B 2T VRIS LT PN 1) B
MR B 1K LA )2 0] DL 3 1L N B b S
R R R Rl B 45, 2003). T 76 BF 5% X B jf
T KB — AR R B AE T I\ B bl =z 1
A LA B0 207 CARTFEZL O R E4D £
ANEE Kl s )2 (R bE ks 32 2
Je 2T 3 F RS A v s 8] B ZEF 5% X P R
5 B3 2 b 2% v DL O S0 A BRI o TR e ]
W 5 B 2 b 2R A R ) — B R B A
L5 (2012) 3RA 13k K Ly i R A0 55 5k JBORL 42  1)
2 LA-ICP-MS U-Pb 4E#%, 43 3k 124 +1 Ma,
106 4=4 Ma, H:r gl i fH 2 5 60 T /\ B L2 1) TOL.
7 OB (2006) AR AT 5 2 ISR 4 i oA 4 i FE 2 K L
EIYIER S AR LA-ICP-MS U-Pb 4R . 43514
1054 Ma, 981 Ma., R AT DAt 37 3k kil 2 b
PR B2 BUAR S 1Vl 106 =4 Ma A4y, fiddis I
AT s I IR AR A TR 4 1) T A AR s B
FEHE ES B A A DT RRAR 5. 117 R0GA T SRl 4 0™
10 PFERRE F A 501 Rb-Sr S8R AF % Ry 96 &
2 Ma(MSWD=1. 2) , g (1 W=t 7= 1y, I 5 b o 1
LAWK 5 AH AR YT R 4 7 B B AR (133 26 ~
12822 Ma) | il A B 48 (133 ~126 Ma) (i 75 3% 4,
20105 FK,2010) 2= 2y 30 Ma, LA I F B g 2 vl
S5 P e A O B R B R G
. H 50 Z [ 2A BRI 22, Sk e SRl
S0 AT ReJE T 03 A — W1 B =

FE S B ) 185 Se/% S e fi Ky 0. 714 090 £

0. 000 010C & 5) , 5 Kt H 72 B [A] 3 F ¥ Sr/*° Sr F-
I 0. 719 0CHME F] . 2001) AHHEE , ELA B s 1k
BRI SR B RRAE , 60 T8 S 0 4 0 B ) o 3 R IR
Thtire.
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KT R W 2 R A DO IR T Ep S A
6547 va b i AR L AR e i P A R e
WrJ2 (Xu ez al. » 1987; 46%E,2005). iZ Wi Zi4E
PR 2 0 R 2 ) 52 oty RSPl R At e O A
FRR B A 224 TR CROGEE, 2008) , Bl 7E- ) A
b T 20 R BT X RS B (A AR
2006) » VYT VR84 T )8 1 — 22 371 Ay e J T s 2
CIR-EATF FITE A SC . 2008)  FFAE A IR R L A= T
KA 3 05 8l (218 22 25, 2007).

T 55 3k 4 v F R 1l AR AL 5 i AR e 2k L KRS
WTZLHT YT PR I 25 v B T 0 7 DR SR A Sk 3
Bl AR R R 1) B AR W 4 R L 7 AR L 3 h sl e 3R rh
A B, TN T R R ) ST A
58 A 5 AV 1 R 3l T L — 2R 90 W T
R WA R B A P LB 20~ 40 km (R
JEAE . 2002) , K5 T 247 AR 1 e — FLAS =40
S L R AL 1 L 25 | TR R B AN R i (R
G4, 2004) . WU (2008) ik — 2548 AT I T 245
JEAEAL e R A P U Y R AT D O
Rl 0 1 3 S of DA M 2 AT i s R T R
. 254 BT A B BCE AR TERE A 28R 2
AR 5 J 0 Sh RSt [R5 o 245 A B () 55
M (127 ~96 Ma). H Bl i) A] iy 5 2 0, 0 24407 TN
PR IX HLA B AR TR R A B . B T MR FE L
MR AR KA K A 5 E R — T3 TMIBA A
LU 25 r Al A A A3 J s R T L e A
BBV R EU R UT IRy 2 D
K AT IR BTG 2l FLME S I X AT Ak T 2
R CEAE3E%5E,2007). [ B A {0 00) 2= 1 1
TR (106 ~96 Ma) . YT R W 2LH5 I8 il 5 I8
B I AR 1 B AR AR YT VR B 2 DY M
TH KL T T ) B 4 8 T B T (2 A B, 20125
A= 45, 2012) W 2Rl P B HE R i 4R A TR X
B DA R A5 E TR T GEERL TR - 2008) AT B ARG
TR SRk A BBk Rb-Sr 45 B AR I O 96 &=
2 Ma, Sy W 11 St 2 100 7 9y o 3 B e S 0 42 907 T g
SRy B P S T YT PR T SR B BB 5K IR B R ). R
P 2 G 30 3 G o R0 O R R SR 1 i B e
Ji& s BT 4 N B BRI 3O BB AN R T SR 2
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AN TR LRI 14 i 20 T WA DR i A 4 A
AR B T RS A BT SRS S W 5. e S v
AT I AR BRAE 18 78 1 LR i X A7 76 B At
SRR E2ON S I KL — R A RAER
(8 BRI IR - H AT 2407 10 B 48 K AT A 2 ]
AR HonT S S s Y R U SR A L1 AR A S
2y 260 km. 47 AT 2 0 AR P AU KPS SR A
HIE A BB R ).

Jo SRl AT PR BT Rb-Sr SF IR AR I 96 +
2 Ma(MSWD=1. 2) , iZ4F#% 5 U vk Wy 2447 P H:
B3 5 20 51 5K 15 50 R B9 A IR TR B i R (106 ~
96 Ma) MW 45 » F W BLA™ 55 5. 1 A 0 300 2 i 1
TR A 3 R % V). B9 Rb-Sr 4R #Y 1Y
KA S 878 T I8 S0 A ™ by i 1 5 TH U R I 4
R SR IR FREE T A 7= ). IR A 25 5 i e ARk 1L AR
A I T e b BE AR A R DA 7 B A SR
TRk, AL SR AR 2 0] AT AR M 1 4
B VE .

Bl e XIFE T ELFTRE RS IEILI
HEOPE RSB L R A 3 64 AT B AL 22 T AR 47 3)
TPYERAXRFRRAIEES SR RBRELLE
FIRBLELIT R XLF R IR F 3 o bk
A R EERFLHTTRRA B, FIT
Ay AR B HRA B IR AR T AR A 69 KL 45—
F B
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