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Regional geological map of Jiaodong area
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1—Quaternary; 2—Paleogene; 3—Cretaceous; 4— Sinian;5—Neoproterozoic; 6—Paleoproterozoic; 7—Neoarchean; 8—Laoshan granite; 9—

Guojialing granite; 10— Weideshan granite; 11—Linglong granite; 12—Late Jurassic granite;

13—Late Jurassic granodiorite; 14—Late

Triassic syenite; 15— Late Triassic quartz syenite; 16—fault; 17—concealed fault; 18—vein
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Fig. 2 Geological map of Mesozoic granite and gold deposit in Jiaodong
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a—super-large gold deposit; b—large gold deposit; ¢c—medium gold deposit; d—small gold deposit; 1-—Quaternary system; 2— Paleogene;

3—Cretaceous; 4—Sinian; 5—Neoproterozoic; 6—Paleoproterozoic; 7—Neoarchean; 8—Laoshan granite; 9—Weideshan granite;

10—

Guojialing granite; 11—Linglong granite; 12—Late Jurassic granite; 13—Late Triassic granite; 14—geological boundary; 15—{fault; 16—

concealed fault; 17—vein
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Table 1 Gold deposit distribution in various geological bodies Jiaodong area
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Table 2 Major geochemical data of major geological bodies in the Jiaodong region
Hby 5T A 2R R AR bl ;s Pyt ¥ o v EiP s pgiiEs il | e | PRl
TLHE HEC78) TTG % (46) (66) FBC479) | 289 [HA(355) AR (201) | ARS8 | EEIEIE | AERKE
X’ 0. 94 0.63 0.41 0.53 0.51 0. 45 0.26 0.27 0.63 0. 30
S 1. 40 1.35 0. 37 1.50 1.81 0. 67 0.26 0. 27
Au Cv 1.48 2. 14 0. 90 2.88 3.55 1.49 1. 00 0. 99
e 2% 7.22 7.35 1.70 29. 15 30. 05 6.76 1.34 1.67
X’ 64.76 72. 83 48.52 35.97 28. 59 37.92 37.51 51. 59 55 51
S 47. 60 37. 21 33.19 36. 28 11. 04 58. 27 39. 32 49. 60
Ag Co 0.73 0.51 0. 68 1.01 0. 39 1.54 1. 05 0. 96
e 22 268. 6 177.3 205. 5 413. 4 120.00 | 1056.00 397.1 292. 4
X’ 1. 69 1.47 2.57 1.12 1.54 1.30 1. 34 1.21 1.3 1.2
S 0. 90 0.53 2.41 0.41 1. 22 0.57 0. 39 0. 20
Sn Cv 0.53 0.36 0. 94 0.36 0.79 0. 44 0.29 0.16
e 2 6.17 2.66 15.18 2.70 12. 60 8. 90 2. 60 1.02
X’ 33. 44 18.57 23. 16 4.33 5. 46 7.67 8.45 12. 20 16 4.7
. S 37. 31 17. 34 18. 20 5. 67 4.13 23. 56 13.71 21.57
Cu Cv 0.95 0.93 0.79 1.31 0.76 3.07 1.62 1.77
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S 6. 14 7.23 9.91 11. 02 8. 61 8. 44 14. 08 29. 40
Pb Cv 0.46 0.55 0.45 0. 37 0.28 0.23 0.53 0.78
e 2% 30. 80 34. 40 40. 50 145. 50 73. 60 81. 00 140. 80 256. 30
X’ 110. 66 73.77 115. 42 38.05 41. 26 58. 29 30. 35 44. 62 55 38
S 54. 66 37.78 90. 40 28. 87 19. 02 20. 40 30. 67 48. 20
n Co 0.49 0.51 0.78 0.76 0.46 0.35 1.0l 1.08
e 2% 310. 40 261. 70 672.10 320. 50 177.00 143. 90 344. 20 437. 60
X’ 0.37 0. 35 0.67 0. 30 0. 27 0. 20 1. 65 1. 05 0.53 0. 30
S 0. 38 0. 47 0. 86 0. 60 0.49 0. 39 8. 72 2.04
W Co 1.02 1. 35 1.29 0. 60 1.81 1.95 5.29 1.94
2 2.62 2.28 4.58 9.38 4.93 6.62 118. 65 12.68
X’ 0. 32 0.35 0.51 0.23 0. 20 0. 29 0.41 0.92 0. 46 0. 39
Mo S 0.26 0.28 0. 80 0.29 0. 27 0.15 0.53 2.98
Co 0. 83 1.16 1.59 1. 25 1.35 0. 52 1. 29 3.24
2 1.01 1.28 4. 40 3.82 3. 44 1.57 5.03 26. 42
X’ 0.49 0.53 0. 44 0. 60 0.45 0.71 0.48 0. 30 1.2 0.6
S 0.51 0. 86 0. 67 0. 46 0.45 1.20 0. 40 0.18
As Co 1. 04 1. 65 1.51 0.77 0. 70 1. 69 0. 82 0. 61
2% 3.28 4. 83 5.25 4. 86 2.22 20. 62 2.52 0.77
X’ 0.10 0.09 0.11 0.11 0.10 0.10 0.10 0.10 0.14 0.11
. S 0.03 0.03 0.03 0.05 0.05 0. 04 0.03 0.03
sh Co 0.29 0.28 0.31 0. 42 0. 40 0. 40 0. 34 0.29
e 2% 0.23 0. 20 0. 22 0. 34 0.25 0.23 0.22 0.17
X’ 0.11 0.09 0.09 0.07 0.10 0. 06 0.14 0.15 0.12 0.10
5 S 0.05 0.05 0. 14 0.36 0. 85 0. 07 0.55 0. 36
Co 0.43 0.56 1. 60 5. 14 8. 50 1.17 3.89 2. 39
e 2% 0.28 0. 35 1. 09 7.48 14.08 1.07 7.27 3.04
RS R AR (78), 78 RS GHIUEREUE; X — P, S—HRfEECS = n—lz(“*” s Co—ERRB(=S/X"),
FONK B S OESE H S Au S 0.1X 10 BlE R IE WU AL AR B0 S 3R T T R El
1.77X10 °, 4 0.33X10 73 "‘@ﬂﬂ(ﬁ Au F N ARSI R TR TR LR R, K2 BoR, &
0.1X10°~1.10X10"", ¥ 0. 38 X 10" SRR T 1 WA BARER Au. As, #H Kl R

5>

A S RBUR T RS — iﬂzl:&%ﬁﬂﬂﬁ R
A B A) L B O B R, o SR B T

TTG & Au.W.Mo.As. 3] 1LE W.Mo.As.Bi, %
B A AR AL Au,Ag.Cu, Mo, Bi, B3 A AR W,
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Mo . Bi, B ZH W& 51K Au.Ag.Cu. W, As . Bi, 1.5
5 8 H %A K Ag.Cu.Zn, W, Mo, Bi, ## 1| # {k
Cu.Zn.W.Mo.Bi &, Au tEZBREZB KT 11
b T A G FE AR A RE LB R AR TTG 5 B3 s
(NN e NI TR S O ol w2 i 2 N Sl W T N ]
AL BB R, o R, b T E B e 4.

SRR MR RN Mg T R MR AR A B RA
IR R R, BT AR A R (P TR R M il
) B WA 4 00 5 4R L 76 L VB 2 A v o] 58 Bk
WA A . BEAR AT IR RO B 8 A3 B AR A R oy A
R 52 U0 I S AR o A R A 4R 0t 4 4 L T R 1y mT
e, BARAREGHRKEIR TTG & B AR
TR R R R R T 1, Au LR A R
TRAEREHKRENR TTG & B WL 5 A3
FUE WAL <1 5 AT e
5.2 WMREAE

FEAA R BRUR £ 3 25 D Hh s o . B2
T T WA A R 3R AR, I 87 S (IR 0, JF AR
FETE /N s O HBTEHR - A8 DORL AR Jo R 25 2 A/ F it e
o, b ST W) T IR 3R R AR T AR R AR Ak L £ S
FC AT B R 7 2R 2H AR A AR K, HE v i K ST AR
TRl R BT L E S R AR, Az 9 n IR A U L A5 S
HHEAE s @ R A B R AR AE b I RS ok B R
O U 7 05 N A IR A 4N A L R K SN

W 2R B AR 5M'S M AR EBE ()T S0
0. 1%~ 7. 8%, 1 4. 6%, M 22 K 7. 9%, (¥ 1
Ml . 19945 4% /57 45,1998 5 K 4§, 20015 F L3¢
85,2002 B 5 30 20055 E P aE, 20125 9K ) 4F,
20143 Yuan Zhongzheng et al. ,2019) , 8 fk %5k, &
BAETE 0~5%0.6%0~ 7%, 1 28 ., 15 W 5% 7] 157 & 40
LG A 35 B35 — 4k, 78 XA T 2k B v oK 3 #9 fl
AR (AR, 19943 B XA, 2002) 5 3 L #E 5. 6%
~10. 74%0, 34 9. 15%0 . Mk 254 5. 149, (g KA 5§
20015 HK,2003; B 5 SCAE, 20055 R AT A5 ,1999) 5
IR 7. 0%~ 10. 2%0, F 2 9. 3%, 2 2% 3. 2%,
O F WA, 2011 S, 2011a) , i oo i A0 AR i
M JZ DL e AR A O REAE s iR Ok P R A L AR KA
3.97%0~15. 1%, & 22 A 11. 3% (4% & 75 56,1998
AR 2001) s BB EEAE G A 4. 2%0~14. 9%, , (1l
A, 19945 ¥ ¥ %%, 1998; Mao Jingwen et al. ,
2008) . WAk B A 1 2 i [6] 160 R A8 A 85K AN [ F
RAEGI 8 S FHEA T 7. 3%0~9. 5% Z [0, &
TR ULUR SR A RRAE 5 S R0 S 5 08 4K i)
2. 7%~ 10.0%0, F 2 6. 7%, 7. 33%0, (25 Ik Ji %,

19935 F X 3C,2002 5 1K 1 45, 2014) 5 R (1 9 i 1913
WAE B IN K A 3. 9%0 ~ 9. 9%0s F 1 6. 6%, i 2
6. 0% CEL P, 1994) 5 Hh AR A 9 BT ik 5 0. 8% ~
8. 5% (SR AE ., 2014) 5 H PR K A 1. 8% ~6. 3% »
45 2. 96 %0 . M 22 8. 1% (B fEA ,1994) . HIE A Y
P 3 AL i LU A8 i) 5 BT 4 F1 6 AT e R Ak 2K T € a2
708 JT KRG B A R T AE AR 40 o B bk — 0 AR
R 245 S 5 17T 05 SR 08 N SE 1L A A 8 FE B TR B A8 X1 5 1l
WS B I T O 0% S EREAK. L A &
FTORHEEMME BAT RSZEY R, S H
F T IT I KT A

SR G R AL 2 LR O 3 REAE . 2
ETE 6%~ 12% Z 8] AR [F A R 28 B AN [] B4 IX
MR [) A  BE 6™ S AR fE AR KL S EE Y
B oA (B 3a) . @07 IR BBk 5y B | B
W G RRE RN EER %S {8 4 728 1k 5L A AR B A 4%
A o 156 B 5 AT AR ] ) L AT 5 RS B [ 67 2% 19 5
B PR R E 2 — R 5 AR 2 ZE M i 14 8™ S
G A XS L BT A BRSO AR A RE G OR
TTG) JALLAE— 7 LB 2 3 W46 i SRR e
AR b4 25 B AR AR A Dk e R AR L R R S
P 3p WAL 5 0 B 5 S, B IR OB ) A 3R AR
/IR R B BRI AR A T FE R L A B 2 L
o SRR A 5 A AR AR K A X B TR A T BT
Bk, &0 0 B 5 LA A 4k K OC R (g LR 5,
2014) . &S {H BRI i 45wy o (H I A b 8 R A Y 1
A T 54 B 0, U W T R D A R AR Y DR
JIE AR Ml DX ot 72 5 Y 4 0 PR 871 S (B 3 A 0 ik Y B
KKl 3b), AT G 5 W 4 15 1 BT A G, Pl AR 5 A 4
W IR 32 B R A T DX R T 322 1 R s ) b, A
T RE X 5 BA L AR A 3 U S PR A R R D
JEIR G, 5 A B[R] AT 7K 5 38 4 1R T 22 1Y 1
PR 5 T A S PR R A T A A T X T SR TR
PR T IR B 51 5k 75 25 ) vy A8 5 AH 6, B
OB Bk K L6 3 v A7 BRI ) A, R A U D
JE 5 Bl 7K A 284055 , 0T A T fE B2 SR 4R BT I A4
MBI . s S AL G K B TE 2R 07 S H 8 Wi b
1 AT 8 55 7Y S T I I L T R L S K
KA AR G, SR A T IR Y 4 [R]
PEZE I (8 S=—9. 1% ~— 5. 5%0) 5 & A& H A 4
W IR B iy € a2 28 W b 2 | rp AR AR B L rp SR ik
A I BRI 7 3R 2 A W 25 S L 5 0k R A (E R
BT RE b & & A ML 8 B 25 A A AR s R
A (22 8 55, 2010)
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Fig. 3 Distribution features (a) and histogram (b) of the sulfur isotopic composition of the Jiaodong gold deposits
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Fig. 4 " Pb/*' Pb-*" Pb/**'Pb diagram (after Zartman and Doe, 1981) of major geological bodies
(a) and gold deposits (b) in Jiaodong region
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et al. »1996) , AT Ay b Bk A 27 5 X B 52 4 4L 1 R 47
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Pe g WA 5 4 Sr-Nd [F] 7 R 4 B E AR X35 —
(*"Sr/*Sr), 4+ T 0. 7080 ~ 0. 7141, £ h 7E 0. 7090
~0.7125,°F3 0. 7113, AR%K 0. 7113, J@ 7 I AL (<1 5

15.9¢
15. 8¢

15.7 }

a7pp/»4Pb

15:1

18.5 19.5

25 PhiuPh

16. 5 17.5

A 5
Fig. 5

wph/m<Ph

20.5

JEH e (2) =—23.92~-16. 77,1 - 20. 25, /5L
~20. 68, AL [ /N ; B AT i 19 Se/%° Sr MR e
(OFFE, A RIEX EZ R F R ez iy
JoT TR A BB TR S Ml I YRR AE R BT AR 5
2002), KW WAL KA B TS/PSr), At T
0.70938 ~ 0.71263 Z [a], “F 3 0.7112, A& %
0. 71073, 2k Fil e K BT 8 T 72 IR AL < v s
ena (1) = 22.02 ~ - 11. 29, F ¥ - 16. 106, X %k
— 11. 89, ZH B Bl A K AR e ¥ B I 4K 54 5 B A
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for the major geological bodies (a) and gold deposits (b) in Jiaodong area
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LC—lower crust; UC—upper crust; OIV—ocean island volcanic rock; Or—orogenic belt; data source same as Fig. 4
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Fig. 6 LeadAY-AB genetic discrimination diagram of Jiaodong gold deposit and main geological bodies
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submarine hydrothermal derived lead; 6—medium-high grade

orogenic lead; 9—ancient shale derived lead; 10
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Fig. 7 Ig-ey(2) diagram of Jiaodong gold deposit

() —JRAL AR E R ET IR, 1 =B &, 2 EEKE0, 3 KIWME-EME&6, 46 &5 (b)— AR AR ARILE ST,
1—HE&, 2 RWEY, 3 BRIW-KMITEY, 4 WELY, 5 REZMANLE S, 6 RIARY HE0, 7L LELT: &0
B AR KB P45, 1996 Yang Jinhui et al. ,2001; J& B 4655, 2002 X 8 W1 5%, 2003; Li Xiaochun et al. , 2013; B85, 2019 #L #0645, 2019,
EARMIEE,2020% ;R PRI . JAHTEAE 2002 X1 W4, 2003 5 45 HEHE 4, 2003 R , 2004, 20055 Yang Jinhui et al. 2004 15624, 2007;
Zhang Juan et al. ,2010;Li Xiaochun et al. ,2012; % %4 ,2012; Yang Kuifeng et al. .2012;Jiang Neng et al. ,2012;Cai Yachun et al. ,2013;Ma
Liang al. ,2013; F#],2013; FHBH, 2013 ; F P32, 20145 XU BK, 2015 ; XU B FH 25,2018 M 562 ,2019; Li Xinghui et al. ,2019

(a)—Jiaobei altered rock type, 1—Sanshandao gold deposit, 2—Jiaojia gold deposit, 3—Dayingezhuang Xiadian gold deposit, 4—Taishang gold
deposit; (b)—quartz vein type and gold deposit in the northeast margin of Jiaolai basin, 1—Jiudian gold deposit, 2—Linglong gold deposit, 3—
Heilangou Daliuhang gold deposit, 4—Qixia gold deposit, 5—gold deposits in the northeastern margin of Jiaolai basin, 6—gold deposit in Mouru
metallogenic belt, 7—Shangkou Wangli gold deposit. Data source of gold deposits: Zheng Jianping et al. ,1996; Gold mine: Yang Jinhui et al. ,
20013 Zhou Xinhua et al. ,2002; Liu Jianming et al. ,2003; Yan Jun et al. ,2007; Li Xiaochun et al. ,2013; Cheng Hanyu,2019; Du Foguang et
al. ,2019; Wang Laiming et al. , 2020®. Data source represented by shade area: Zhou Xinhua et al. » 2002; Yang Jinhui et al. » 2003; Liu
Jianming et al. ,2003; Tang Jun,2004,2005; Yang Jinhui et al. ,2004; Zhang Juan et al. ,2010; Li Xiaochun et al. ,2012; Luo Xiandong,2012;
Yang Kuifeng et al. ,2012; Jiang Neng et al. ,2012; Cai Yachun et al. ,2013; Ma Liang al. ,2013; Wang Zhao,2013; Yang Qiongyan,2013;
Wang Zhongliang et al. ,2014; Liu Yue,2015; Liu Xiaoyang et al. ,2018; Du Foguang et al. ,2019; Li Xinghui et al. ,2019

] 5 B4R B PR (Zhang Liang et al. ,2020), ISR T N s v 2 O 1 PUCYE S e S |
S A SO TR AR AR AR UK CE RT3 30 0 B 25 7 95 %6 B 135 1 T MM 1E
42020009 86 DR AHZ R A/ A HZ R B4 AT 16.0~0 Ma (A 7.0 Ma, # 4
Rb-Sr BB A" Rb-Sr, 2 Ji 47 25 A i A8 4 ) Y U- W W A 7E £ <<16. 0 Ma (R 2%, — % 2 i A
Pb AR Bds (R 3D B SE AR e B il R AR I 2 4 [l W0 IR B0 2R CRBEELAR 25, 2006 4F)
i L7 PP 8) X4 O 92 7 12 B i 3 24 1 A SIS (20110, 20110) il T 8 H 457 3 ot
W 0 RGeS b BB S RO BRI s g kg 9 o 0 OB B BR 5 Rb-Sr %5 N 42 4F 1
B HEUEBIEANESITER AN, WK 8 B H L A& 151.0 +2.7 Ma, N WIEFEE 150 Ma 2245 1 /N 3R
SR A RS K BT 162~ 146 Ma 133~ for g (i o8 0 , 55 ¢ 05 39 B 74 P 09 20 % K B
120 Ma,120~105 Ma, 110~ 105 Ma DY 24 4 ¥ %k (2016 T EHESH A A = &gy 5 4 h
Pt 5 40 0 X 3 B B AE B 2 LS A0 B A e AR (2B Ar/% Ar FEAEIR 162. 540. 8 Ma, A H 2
LB 25 G AL 06 B B 127 g R 2 TR O T

116 Ma B [H, KSR 120 M. TE 7145 (2012) W0 159 5 1050 3 0 B of 4 17 0 0
6.3 MEMT KR R IR B Re-Os %7 I 28 4F 1% O 158. 70 &

)W 3 B DR 4 07 A B T B 22 A2 6 PR 2,06 Ma, X HIH4H 2 46 I8 7 1k 5 X PN b 5 J 0% Y
SAERK AW LRI EEEEM, Wl g it EA B BATE DR R RN SE AR . R R D A
— LB SR G A R R OC R RCA A B TR A2 AR MIX AP AE 162~146 Ma B & 2 &R A"
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Fig. 8 Histogram of Jiaodong gold deposit metallogenic age and Mesozoic granite age
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IEAE A 400 % 78 0 T Ak BB RV 4B L E L A
TR . H ETZ O T 3 AR EE A D R
KIFTBEJE T2 )5 K A 22 WA 3 25 00 Sk o
U BB Wy s T R ORAE T AR A IR I 1Y 4

Yang Ligiang et al. (2014) il T K F ¥ £ 4
W H =B Ar/* Ar FEAERY 132,74 ~126. 8
Ma, A & — R EZ 1 4 0 FF . {H Zhang Liang
et al. (2020) A IZAE & g LA™ JiF B0 1 22 0F 51 B 1Y
JCAT R AR A Y 5 Yang Kuifeng et al. (2017) 418
T2 A EE 0 I A HOR R A U-Pb AR, 43 i
J£128.242.7 Ma,120.0+3.1 Ma, ik Ky 128. 2+
2.7 Ma Jy B 0 By B R 4RI, 120, 0£3. 1 Ma &
F R Y BRI 5 505 07 S5 (2006) HGE T FLIL (4
T 40 5 il AR 25 90 3 B OB L = B Ar /™ Ar PRAE
% 128. 840. 1 Ma, Ak J2& BUH™ - 1 AR ol A% B 1] 5
A CO1DGE TR N E S0 R g 0 A
W 2E B BUIORE Y Rb-Sr SF B R AE % 126.5 +5.6
Ma,*" Sr/* Sr #]4f FLAE R 0. 7108 £0. 0014 (MSWD
=1. 6) JZAE R E N 4R Qs F o 45 (20200@
EEILIN ST E RN A = B Ar /™ Ar FEAE IR R

125.02 £ 1.52 Ma, TEFERX &0 F RGN H =
BEAr/* Ar PEAERS J 125. 3741, 43 Ma, A N iZ
I XF R T 58 KU WAL 54 5 5 K A, — M T 5
FIGWAE A 5 Ma 2247,

FH#8 %5 (2019)® e + HE & 57 B2 Rb-Sr %
IR AR 107. 145 Ma il L& # #8#" Rb-Sr %
P2 AF % 105. 5419 Ma, A R IR IZA R AL H 45 % 5 Li
Jianwei et al. (2006) KA I (& F IO SV H =
BEOAr/* Ar FEAE#S 109. 3~108.0 Ma, T 3 B %%
(2020) O 7E =11 8 L SF VB B KRS R 4 A
B A =B Ar/* Ar PRAF % 118. 81+ 1. 25~115. 60
+1.16 Ma, P\ i B0 #0657 1 A5 7 1L 148 5 A
FRFAE e TR L AR K 5~2 Ma,

MR 48 17 4F 08 B8 25 5 20 A s AR AR 1l IX 4
WA= /DA 3 AR LB 162~146 Ma,133~120
Ma,120~105 Ma, 162~146 Ma WA 5 {8 % v T
o 3o W T AR B A B AR AT . P R 3 B A DI AE R A
T AR FH AT A5 I AR b, DX 98 X 20 728 Joit 1 4 55
JCE G AL IR R KRR ) T 47, IR AE R A
AT AR B4 B 5133 ~120 Ma B B4 4 X
7 T 50 50 A A 4R A7 R SR PR 2 1L 2 5 % s 1)
131. 1£1. 7 Ma Gk W45, 2020) SRS UG 1AL 0 &
(AR AL 0 KLU WS A 7 e 1 W 5L 1) LT 40 o R A
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Table 3 Determination results of metallogenic age of main gold deposits in Jiaodong
R K Y I Al (Ma) P VRS
4 b CD8-2 [EPS] 121.3+0.2 Zhang Xiaoou et al. ,2003 Ar-Ar ¥
390mTW1 [EF=323 R REE RS 118.35+ 1. 21 IR, 2020 Ar-Ar FF
=1l 390mTW?2 =B e 118.3741.29 Fok B, 20209 Ar-Ar
1833-01/X2 | A=tk 120.16+0. 3 Li Jianwei et al. ,2003 Ar-Ar FF
iR 1833-021/X2 | A=tk 120. 94-0. 3 Li Jianwei et al. ,2003 Ar-Ar ¥
1833-03/X2 | A=tk 120.740. 2 Li Jianwei et al. 2003 Ar-Ar B
Bk XC10D210 Mz FF HRRIA Y 119.7820. 9 ik K ,2016 Ar-Ar B
1715-01/]2 H =B 120.5+0.6 Li Jianwei et al. 12003 Ar-Ar ¥E
BR 1715-02/J2 | A=tk 120. 0540. 19 Li Jianwei et al. ,2003 Ar-Ar ¥
1715-03/]2 H =Bk 120.20. 2 Li Jianwei et al. ,2003 Ar-Ar B
R JTW1 M=t | BEA A A3k 125.3741. 43 kW%, 2020° Ar-Ar B
K 3 JJ1 =B 121.0+0.6 Zhang Liang et al. ,2020 Ar-Ar ¥E
ik ME H =B 120.4+0.7 Zhang Liang et al. ,2020 Ar-Ar B
- STW5 1z Bk B 124.4441. 22 Tk%, 20202 Ar-Ar B
' STWS H = hE WA TS 118.81+1.25 F R HLE, 20209 Ar-Ar ¥
STW13 oz Bk WA A 122.78+1. 24 F R WI4,2020° Ar-Ar #
S7Z147013 1z 121.540.9 ) Ar-Ar ¥
FE . Zhang Liang et al. ,2020
SZ147015 EFRE 120.14:0. 9 Ar-Ar B
JHO1-01 [SPST 118.8+0.7 Bi ShiJian et al. ,2017 Ar-Ar ¥E
JHO01-02 H B 119.2+0.6 Bi ShiJian et al. ,2017 Ar-Ar ¥
JHO02-01 H B 119.7+0. 8 Bi ShiJian et al. ,2017 Ar-Ar ¥
JH02-02 H =B 118.940.8 Bi ShiJian et al. ,2017 Ar-Ar
; JHO03-01 Mz Bk 115.9+1.0 Bi ShiJian et al. ,2017 Ar-Ar I
s JHO03-02 [EFERA] 115.140.9 Bi ShiJian et al. ,2017 Ar-Ar H
JHO04-01 [EPESS 120.7+0. 8 Bi ShiJian et al. ,2017 Ar-Ar B
JHO04-02 [EPSs 119.440.7 Bi ShiJian et al. ,2017 Ar-Ar ¥
JHO05-01 [EFaa3 114.440.8 Bi ShiJian et al. ,2017 Ar-Ar ¥
JHO05-02 S8, 122.5+0.9 Bi ShiJian et al. ,2017 Ar-Ar B
WTWI H oz HE E R 122.9241. 33 T k%, 20202 Ar-Ar B
WTW2 1z HE B R B 125.0241. 52 F R W4,2020° Ar-Ar B
WES10D219 | H=fk W AR T 119.240.5 Yang Ligiang et al. ,2016b Ar-Ar
WES10D240 | H =Bk WA T 120.740. 6 Yang Ligiang et al. ,2016b Ar-Ar 5
L 1827/W2 M= 119.840. 2 Li Jianwei et al. ,2003 Ar-Ar B
1827-02/W2 H =+ 120.2+0.2 Li Jianwei et al. 12003 Ar-Ar ¥E
1827-03/W2 H B 119.9+0.4 Li Jianwei et al. ,2003 Ar-Ar ¥
1829-01/W3 H B 120.6+0.7 Li Jianwei et al. 12003 Ar-Ar Ff
1829-02/W3 | H=hk 120.240.2 Li Jianwei et al. ,2003 Ar-Ar #
1829-03/W3 [EFag=3 120.3+0.3 Li Jianwei et al. 12003 Ar-Ar ¥
KEBHK JL22D01 Az B LR 120.28+1. 21 Tk W%, 2020® Ar-Ar F
e 3 618b e A YR 122+6.3 ¥ 41,2011 SHRIMP
Rl 618a MmEA | VEERRCKRE A 118411 F 77,2011 SHRIMP
LL76 HzbE | T kR 117. 98 1. 20 F R WI4,2020° Ar-Ar #
BZ374 LLB H =B ALk 119. 4041. 24 T k% ,20209 Ar-Ar F
LL81D01 [EPgST £ Y5 ik 121.7942. 64 q{j@ﬂﬂ%jozoo Ar-Ar ¥
FS1-1 =B 121.1+0.3 Zhang Liang et al. ,2020 Ar-Ar ¥E
Bl FS1-2 H B 120.540.2 Zhang Liang et al. ,2020 Ar-Ar
FS2 SR 119. 8-+0. 2 Zhang Liang et al. ,2020 Ar-Ar 5
il 1.S8 (S 120.8+0.7 Zhang Liang et al. ,2020 Ar-Ar ¥E
KT FE DYG-36 =+ S 119.1+1.2 Yuan Zhongzheng et al. ,2019 Ar-Ar ¥E
I DYD03 Mz WY 115.60+1. 16 F ok W14, 20200 Ar-Ar i
DYDO6 A =B RS 118.5441. 20 k4, 2020® Ar-Ar B
Y745380 M= 130. 7140. 70 Yang Ligiang et al. ,2014 Ar-Ar B
K FH& JE Y745380 H B 128. 3840. 69 Yang Ligiang et al. ,2014 Ar-Ar ¥E
Y725245 H= 132.7440. 83 Yang Ligiang et al. ,2014 Ar-Ar B




%6 1 FRe DA AP AENREXA S &0 %R LN W5 1863
gZE3
WK RS (] Pa o A (Ma) ok 5 WiR7S
K I E Y61250 M=t 126.80=+0. 59 Yang Ligiang et al. ,2014 Ar-Ar P
H i) s 120.041. 4 Ma Weidong et al. ,2017 LA-MC-ICP-MS
X XD1306 H =Bk 120.5+0.2 Zhang Liang et al. ,2020 Ar-Ar B
2 XD1305 HzhE 118.8+0. 2 Zhang Liang et al. ,2020 Ar-Ar
PN R A KWIAT 45" 120.5+1.7 Feng Kai et al. ,2019 MJE A U-Pb
EF s A YESRETF &8 119.043.1 Li Xinghui et al. ,2018 LA-ICPMS
i1l 15HS02 R W EE 55 11 &2 5 128.242.7 Yang Kuifeng et al. ,2017 LA-MC-ICP-MS
%1l 15HS05 A R 5 11 & 1 120.0+3. 1 Yang Kuifeng et al. ,2017 LA-MC-ICP-MS
PJK1-1 H b 119.5+0.3 Li Jianwei et al. ,2006 Ar-Ar
PJK1-2 =B 119.7+0.2 Li Jianwei et al. 12006 Ar-Ar
PJK1-3 [Py 119.1+0.2 Li Jianwei et al. ,2006 Ar-Ar ¥E
& ZAY PJK2-1 H =B 119.6+0.4 Li Jianwei et al. ,2006 Ar-Ar ¥
PJK2-2 [EPS] 120.8+0. 4 Li Jianwei et al. 12006 Ar-Ar ¥
PJK3-1 S 120.3+0.5 Li Jianwei et al. ,2006 Ar-Ar Bf
PJK3-2 [Eag=3 120.9+0. 4 Li Jianwei et al. ,2006 Ar-Ar ¥
gz A B42 A=k 116.5+0. 61 Fh24TH L2013 Ar-Ar ¥
kg 16D36 Mz Bk A A AL Ik 120. 0220. 38 440538, 2017 Ar-Ar B
= 16D37 [EFaes) A S AL ik 116.5140. 47 A i . 2017 Ar-Ar F
TR 16D37 [EFEa3 % 4 R w1 ik 121.65+0. 48 W 4438, 2017 Ar-Ar
LT JQD1 [EPa5] 121.4+0.1 Zhang Liang et al. ,2020 Ar-Ar ¥
Eoa=alt 03R106 EPAES: SR b IR 2 B 128.84-0. 1 15 35 45,2006 Ar-Ar B
Ecpll 03R102 A - XIE e 117+3 195954 ,2006 SHRIMP
RS4-1 H B 109.1+0.2 Li Jianwei et al. 2006 Ar-Ar ¥
RS4-2 H B 107.7+0. 5 Li Jianwei et al. ,2006 Ar-Ar ¥
il RS4-3 Mz fF 109. 34+0. 3 Li Jianwei et al. ,2006 Ar-Ar B
(43T RS10-1 H =t 108.0+0.5 Li Jianwei et al. ,2006 Ar-Ar ¥E
RS10-2 H B 108.4+0.6 Li Jianwei et al. ,2006 Ar-Ar ¥
RS10-3 H =R 108.3+0.6 Li Jianwei et al. ,2006 Ar-Ar
P& FJB19/20 A REREE A 123411 ZE# . 2010 LA-ICP-MS
K PLD15DO15 | A=t | A¥EA =B &% Ik 162.5+0. 8 KK ,2016 Ar-Ar
) R WK A 151.0+£2.7 LB ,2011a,2011b Rb-Sr 45 i) 2%
W\ E H=t HERBR 126.5 £5.6 SR A4, 2011 Rb-Sr 45 2%
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Abstract

The Jiaodong Gold Mine Cluster is a world-famous gold resource base. By the end of 2020, the total
amount of gold resources identified reached 5400 tons. The Mesozoic granites in the Jiaodong area are
widely distributed with many rock types and closely related to gold deposits. According to the division
method of age+ magmatic event+ lithology. the Mesozoic granites widely distributed in Jiaodong region
are divided into the Late Jurassic Linglong stage, the early Early Cretaceous Guojialing stage, the Late
Early Cretaceous Weideshan stage and the Laoshan stage. The relationship between the above four stages
of granites and gold deposits, including spatial distribution, source of ore-forming materials, and age of
formation are studied. The sulfur isotope of gold ore is similar to the Linglong granite and the Guojialing
granite, especially overlapping with the Linglong granite. The lead of gold ore is mainly the reactivated
lower crust lead, i. e. the Precambrian crystalline basement lead, with the addition of mantle-derived lead.
The data of Sr-Nd allotrope of gold ore mostly overlaps with the Precambrian metamorphic basement, the
Linglong granite, the Guojialing granite and the Mesozoic vein rock, suggesting that Sr-Nd mainly comes
from the crustal source area. The Au elements of the Jiaodong gold deposit may come from the Jiaodong
magmatic rock group, the Neo-Archean TTG rocks, the Linglong granite and the Guojialing granite,
mainly from the lower crust (initially the Precambrian crystalline basement of the North China plate and
the Yangtze plate), with the addition of crust-mantle interaction mantle materials. Spatially, 88% of the
gold resources are hosted in the Linglong granite, 7% in the Guojialing granite, and only 0. 1% in the
Weideshan and the Laoshan granites. In terms of time, the formation time of granite in Linglong stage of
Late Jurassic, Guojialing stage of Early Cretaceous, Weideshan stage and lLaoshan stage of Late
Cretaceous are 166~146 Ma, 135~123 Ma, 123~110 Ma, 118~108 Ma respectively, and the age of gold
deposit is 162 ~146 Ma, 133~120 Ma, 120 ~105 Ma, 110~105 Ma, which have good corresponding
relationship. The mineralization events are generally synchronous or slightly lagged behind the
homologous magmatic activities, i. e. the 162 ~ 146 Ma mineralization period corresponds to the
emplacement event of the Linglong period remelted granite, the 133 ~ 120 Ma mineralization period
corresponds to the emplacement event of the Guojialing period granite, the 120~105 Ma mineralization
period corresponds to the Weideshan period and the 110~105 Ma mineralization period corresponds to the
Laoshan period granite emplacement event. Therefore, the Jiaodong gold mineralization period can be
divided into the Linglong gold mineralization period, the Guojialing gold mineralization period. the
Weideshan gold and polymetallic mineralization period and the Laoshan molybdenum mineralization

alteration period.
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