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Abstract: lLocated at the junction of the southeastern margin of the North China Craton and the northeastern section

of the Dabie-Sulu orogenic belt, the Jiaodong area is an ideal place for studying the transformation of regional tectonic
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mechanism and craton destruction. In this paper, the authors chose the Late Mesozoic granite as the research ob-
ject, and carried out detailed petrographic, petrogeochemical, zircon LA-ICP-MS U-Pb geochronological and
Sr-Nd isotope studies, focusing on the origin and evolution history of magma and geodynamic mechanism of regional
diagenesis and mineralization. The results show that the emplacement ages of Jurassic continental crust remelted
Linglong-type granite, Cretaceous crust-mantle mixed Guojialing-type granite and Weideshan-type granite are
163.2~157.9 Ma, 132.9~130.0 Ma, and 121.3~116.7 Ma, respectively, and the emplacement ages of Creta-
ceous Laoshan-type granite and vein rock are 125. 0 Ma and 120. 7 Ma, respectively, which are basically in line
with the previous age test data. From Jurassic to Early Cretaceous, the chemical composition of granites evolved
from high-potassium calc-alkaline series to shoshonite series, i.e., from peraluminous to metaluminous, trace ele-
ment content evolved from high Ba-Sr to low Ba-Sr and from high Sr, low Y to low Sr and high Y, REE varied from
no or weak positive Eu anomaly to significant negative Eu anomaly, and the type of granites varied from S-type to
I-type and A-type. It shows the evolution trend from EM2 enriched mantle to EM1 enriched mantle, from enrich-
ment to depletion or from lithosphere to asthenosphere. The Jiaodong area in the Late Mesozoic experienced the
transformation from North China-Yangtze tectonic system to Eurasian-Pacific tectonic system and from compression
mechanism to extension mechanism. The strong thermal-uplift extension structure in Early Cretaceous provided
favorable conditions for large-scale gold mineralization.

Key words: Jiaodong area; Late Mesozoic granites; geochemical features; source characteristics; tectonic evolu-
tion; thermal upwelling-extension; gold deposit
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Fig. 1  Regional geological map of Jiaodong area showing sampling sites( modified after Song Mingchun et al. , 2018)



52 4

T OREE BRI AR AR b U5 DX iS5 4 i BRI 3 e B A 4 B 1) I 291

2 FRARESAARAE

AUET XTG4 B RAE DX B R 2 4 ¥
ARG < (R AR AR FROT ) Tl AL SR AR 0e Y
fERd s (M de#ca i) AE I BAE R A (301 F
Ta A ) (5 IR & (RPELLEAR) B e ik
AT T RIS RS AT T A% A a
HERfLF B AT U-Pb 45X KA A Se-Nd R 3 Z
T,

2.1 BRBBERE

FRRIR S BE R B = — K AL (16SD-35, 4k
Fr: E120°29'45", N 37°33'36") % H F T &8, &
WAL AR, AU SR S215 =38 4R, et i 3 A
a5 em MR RRE DK, AAFES SR A6, Brp
YL HE | OIS (] 2a) , B B4 R A

165D-35

KA (30%) BIKA(25%) AFE(30%) VA R =t
(5%) , 73bE D EEIT YA a0 B4 A
A BRI A, SR 109 A4, KIRLZE 1 em
Kt RO R AIE—F AR, KN 0.5~
3 em AN T RERABMAE FRAZAE-
AR ESACIR, A& F IR AEE , K/N0.2~1 em
ANE, AEZNIE AR, B4R 0.5~ 1 em, i
BAPRE

JRR R v 4 R K A6 A (16SD-39, Ak B
£120°20'11”, N 37°12'30") 3k A i K FH& E 40
PU/NTAEEAR , it ig Sk, A A IR AL, B
AR R R BRI, T W R K A
(35%) . BHE A (30%) £ 95 (32% ) DL S A = £
(3%) , 73Ma D i B Wy a0 f N A B A b A A
AL ULE 5 [ HES B T fr s, A R K BE L 3
1 et (K 2b),

BEAR A A 1E 1R 4] 2

B2 ARl DX v AR AQAE B o A B A0 B IE 32 i o't S fR e 3k
Fig. 2 Field outcrop and photomicrographs under crossed nicols of Late Mesozoic granite in Jiaodong area, Shandong Province
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Fig. 7 Cathodoluminescence ( CL) images of zircon grains of the Late Mesozoic granites in Jiaodong area, Shandong Province
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Fig. 8 Zircon U-Pb concordia diagrams and dating results of Late Mesozoic granites in Jiaodong area, Shandong Province
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HAY 16 D E AP/ ™ U I8 4 P e . 1 S i
9, AT B4R R (B 132. 9+2.0 Ma(MSWD =1. 9,
n=16) (& 8c¢), 16SD-36 k£ & v 20 >4 ¥r &5 FF
132°Ph/ U AR H AR T e B 1 A A7 I 22 Ak
BN INBCER4ER4 4 130. 0+2. 0 Ma(MSWD=3. 6,
n=20) (&l 8d), Fik 2 MEMHra R, FK
W TIAE 5 A AR AR I AT 132,942, 0~ 130+2. 0
Ma Z[H], J& 5L i
4.2.3 AHEILAIE R A

16SD-33 F1 16SD-40 P4 ~4E i 43 5l A 20 F1 19
SO T 71| P W 1 D o S 7 T
(16SD-33-08 Fl1 16SD-40-19) , H- 4370 #7 5 Ph/ > U
SESAE T 12943 ~ 1132 Ma Z ] (36 3) , INACF-
PIAEWS 439K 116. 7£1.7 Ma(MSWD=2.2, n=19)
F1121.3+2.1 Ma(MSWD=2.8,n=18) ( & 8e 8f),
REBETHAL WA, WAES R R, AL R
A R AR IS TR 121.3~116.7 Ma 247, JB R A
P,
4.2.4 WFILAEERK A

Kb 16SD-41 1 20 A~ 40 A i v 6 A4 AL
(16SD-41-02 .08 .12 13 15 17 ) fi 5 18 P2k st | 4%
AR, HAR R IF A TRACR S A R U 4R e, 8

AT 13342~ 11942 Ma Z[a] (3 3) , IIACE- 24
W4 125.042.5 Ma(MSWD=3.9, n=14) (& 8g),
RETHALE AN, MAEZE R0, b5 1L ALAE
SR AR AR 125 Ma 2247, J@ L 1 211
4.2.5 Pk

FEdh 16SD-34 119 20 AT s i AR I A 1
AMRB LAERE (16SD-34-07) | B M 385 A1 4R IS . 1
AN A B (16SD-34-17) TE 18 F L r (i 2 18 23
I8 IS FIEEEAR . HARES A 7O Ph/ 2 U AR IS fE A
AR A 120. 7£1.7 Ma(MSWD=1. 8,n=18)
(&l 8h) R T HRKAR AR
4.3 £ Sr-Nd RfrEMifER

FEAEY St Nd R 2R A IR 25 R L% 4, &
FHEWE L BIAE 5 5 B0 1R S/ Se {1 R 0. 714 186, 1%
TR Bl #5248 (0. 717), 55 T Hb 08 7 2 (5
(0.709, Faure el al. , 1986) , i~ HH A B KA
FRIE, Sl R X2 A AL, S8 A AUAE
FrHCES LR AL B Y eNd (1) (AR (-18.71)
oSt {HA R (137.49) 5/ A KR IR T F Hhoe 388 AR
JT R A R B A Rl (CRWIAR S 2017) . 4D
B AIERY Se/%Se BN 0. 709 892 , 14T Hus SF- X1
B A0 eNd (¢) 5 5% (-21.24) , &S {5 & &

AR AR AR FNLE BT, IR P/ U AR (76. 54) FRR A K BAT T HISE I BURr (18 6b) .

®4 BELGLBEREFPKE Rb-Sr.Sm-Nd [FfL3K HK
Table 4 The Rb-Sr, Sm-Nd isotope compositions of the Cretaceous Laoshan-type granite and dike rock
R VA S 20 I Sm/1Nd - 1 Nd/ 4Nd 20 Lot oz eNd(0) eNd(1)  Sswna  &Sr(1)
16SD-34  0.3837  0.709 892 0.000 013 0.709 2 0.0795  0.511457 0.000013 1917 2641 -23.0 -21.24 -0.60 76.54
16SD-41  2.8541  0.714186 0.000 015  0.709 1 0.089 1 0.511591 0.000008 1902 2439 -20.4 -18.71 -0.55 137.49

STRb/%08r F1'7Sm/ " Nd SRR R 42489 Rb (Sr Sm Al Nd U TEE A5 eNd (o) B3R (C7Sm/ " Nd) ¢y =0. 196 7, ("*Nd/"™Nd) qypp =
0.512 638, HHEARA eNd(1)=[ ("N ™Nd) o/ NI/ Nd) (pyur=11%10 0005 &Sr(2)= [ (7St/%08r) o/ (778/%08r) cppur=11%10 0005 (¥Se/%8r) (ppm R
0.704 5; ¢ [RFBHAERS ; R ZE TSR (1py,) TR CY7Sm/ ™INd) 1y =0. 213 7, (MPNd/™Nd) 1y =0. 513 15; Ag,=1.42x107"/a, Ag, =6. 54x

10™'%/a,

PR R A 2R 2 ) 2 B 7 ), 2GR
VT o7 S se g g W A A7 BORR o e R, 4B B B
TR RE A 22 g e e SR A P T4 R Al oy
TE5 ARANIA] , PRI AR i L BR AL A R AE A A
LIRS )21 SR SRS WA B TR T A LBk
TR e AR BAE FH DL S Ca R IR 5 i At e b kA=
H A8 15 15 B4 ( Brown et al. , 1995 Pitcher, 1997;
Thompson, 2001 ; fEJFREE , 2020) .

51 BERBEXEEL
5.1.1 BEpRERKA

P RUAE b A FE i 16SD-35 HLA 1 Na,0+K,0 |
ALO, % MgO, &4 LREE LILE, 5 i HFSE ()i Bk
FE2EHRAE 2 HAT BT RRAE A B0 T AL I 7, T8 i B A
e S R, A AR EREICE TFe,0,, MgO, CaO,
TiO, .P,0, 5 Si0, 2B W T A &R, Ui B A [F]
PR 7= W), i L 3R B S Ba, Sr FRAE,
Rb/Sr #J{H 4 0. 31,Rb/Ba ¥J{E K 0. 10, 3T F i
FEH(0. 17 #1°0. 07) , B AN [R) F Hu B {5 ( % 1, Mc-
Donough and Sun, 1995) , Nb . Ta fi5F ¥ fl Pb 1E 5
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W R A REE S RRIE (B Sh) o Srmr EL Y AR, R
5 Sr AR Y B R A (FRIEESE 2001, 2005) . E St/
Y - Y Bl (E 9b) i Bl s 47 A5 E v X
[F]IF A JC R A B 5 8 (8Eu=0.92~1.58) , %
TERBR I IUAE 5 B BRIB v AR, —Bh,
PRIRTE IR TR oA ST A T Mol B
R BA BT K,0 & (3. 88% ~4. 87%, %
1) ,Mg"[E—/NT 40, Cr Ni & S8R, X SO AR 422
IR ML 5T A BlOY B 32 3K 58 % (Rapp and Watson,
1999; Xu et al. , 2002; Wang et al. , 2005) , 73 4h,
Py B RUAE 1 v R i Ak R s A R s R A db i
O Kt AR45 i B IS AR A 1A sl i 7= ), A 056
1o 8 oy URART g I R 5 B DR ol R B LA
A FE ORI T A B R S BUAE 2, I
IhE R R BRI Y R 2 5

1k E, BN AL X A, B 4 Ca0 | TFe,0,, MgO |
LREE \LILE, 5 it HFSE , JCHA i (1 0 56 5 15 45,y L
AU Ba St B 7. 7 Sr/Y — Y Elfif (& 9b) I
JITA A i B T ARG T X, KL,0 & il 3.
15% ~4.29% , X SLRHE 5 M 7e R U 1 352 38 v 4 12
I Mg (B4 T 52. 15~53. 28, Cr Ni &4 AL
B A R 4 =, T e 5 i 5 I 1) JEC AR A sl 2
B NSRRI G, 73 8b, SR BUAE B 1Y
La/Ta SFH(E R 73. 49 (£ 1), KT 25, Bow HbgF
A BYEE S, (Lassiter and Depaolo, 1997) ; Nb/Ta
FEIMEN 16. 64 (R 1) Bl & TRi7 A A (11 A
) g RS A (17. 5+2) (Taylor and Mclennan ,
1985; Green, 1995) , 1 7R HH 52l Y 45 B R R 45 1
FRHRISTIAC A Sr R R FFIE AN R A R RF IR 7
FIRTRER AR RI TR IX LR R 7 IR o3 %2 (R W

5.1.2 ERICRIAEK & AAE, 2009) . X AE B A TR S B RORLIN K e
FRISRIE R A A E U R s R RBFFER I, ek B IR X (OCHESR, 1998)
- 500
T T \ b
. DM Sl {1 442 P& x/x FRERRMER
i N a0l & /@ FEFE R
¢ ‘e, HA R
EMI - 1 OO il AR
i 8 /0 ke
10 N = 300 'E gz
_g I = - g ik iy
Zz ) = . Qe i
T 220 < 200p ° .
= . %X o, . Y
7 F s ek b : o : W 8 A
=30 100 X :
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Ky ds
ek AT i
-40 L | e :LI- i 1 | 0 % * F
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F o ERPEMRER AN eNd(1)—(¥St/*Sr), FIf#(a, FEEYE Defant and Drummond, 1990) Al Sr/Y - Y [Efit
(b, JEEYE Yang et al. , 2012)
Fig. 9 Plots of eNd (1) versus (¥Sr/*Sr).(a, after Defant and Drummond, 1990) and St/Y versus Y (b, after Yang et al.
2012) of Mesozoic granites in Jiaodong
BRAS SCER A B R HAD R OR BT 5 ) - BB RIFIER RIS BIAE 5 K a R I BEE B DA R IR T Yang 45 (2012 ) FIERBERT 46
(2018) , a [P AR AE L B AE B o B R 8 T30 0 45 ( 2005) FIHE 2455 (2020) , a BT HP i (L LA B B0 SR I T80 755 (1997) ,b
B AL 250 05 L B 4K B A BE S TR T Goss %5(2010) , b R HR O FEVE Bk A B8 I T Ma %5 (2014a, 2014b)

In addition to the data from this study, other data (gray) are collected: in a, data for the Linglong and Guojialing-type granite and mafic dike are from
Yang et al. , 2012 and Song Yingxin et al. , 2018, data for the Weideshan and Laoshan-type granite are from Huang Jie et al. , 2005, Zhao Guangtao
et al. , 1998 and Dong Xue et al. , 2020; in b, data for the Weideshan and Laoshan-type granite are from Goss et al. , 2010, data for the mafic
dike are from Ma et al. , 2014a, 2014b

IR B R T A1 o s B I, R A0 YA B 2
AT RE R IR TR A IR AR A T U e B ik
S AT K 3 Hs A T, BN T 2 A el M 11

TR RIAE A Sr Nd [Ali7 3R RIS AR A 0
BT EOE G R 2 2 R R IR G (W i
WESE, 2003) o BT AE B A AR R R IR R AR B



310

DE
in|
=

5 40 3

BRAL2A M (At HESE | 2003) ) 1 BIAE G
5.1.3  FSfEILARIAE A

AR AL 5 25 A A A 2 4L R s R R B, 7T
MgO MnO H1 CaO, J& T-Flioe (% 1Y =g 81 50 Bl 1 o A
M2 H R, A A& % LILE Al LREE, 77 i
Nb  Ta, B 7~ 5 3K VR X5 38 527 b7 ) I 1 T 2 s e
PR ESEIAAR R 2R (Fitton et al. , 1991) 3 K&ERST
FES Y Rb/Sr {8 (¥I{H 0. 24) A1 Rb/Ba {H ({8
0.13) 3 F FH7{H (0. 17, 0. 07) ( McDonough
and Sun, 1995) . 7E St/Y — Y Bl LG S AERIA TS
DR 5 A A DI A A (L 9b)

BB ZE A I Ll A 1 2 20k U F T H %
(Yang et al. , 2004; 5KAE4E%E, 2006a) , {HIEH1E
LA B 2 1 Se-Nd R R RIS 7, A BEBR T &
HISEHIE AN, B A7 D 518 A K 191 A ( Cheng et
al. , 2017;Li et al. , 2019; #2455 2020) , X S5 E#
LI TR, i 2 i 7 A LA U R A 2 R A 7
RN BT A R ARAT CRWIESE, 20005 5405 75
4% 2005; kAEEESE, 2006a; Goss et al. , 2010),
Goss 5§ (2010 ) W 38 19 28 th 24 1A o A0 4 19 55 A4
SHRIMP U-Pb 4F#4 4 116+1 Ma, 525 541 Rz R
AR JEA — 3 PR/ AL ) B A A IR B
FAH2E A ER AL 2 R 22 I T 1L AR I e 5
VR IR 1 20 3K 55 s R S A SRR A I 7= (Landi et
al. , 2004; H5F55 2005, sKAEIESE 2006b; T
HH4E, 2007) , e iR A MM T BAERA .

5.1.4  WFILAE A

U5 111 AL B 2 A b BR Ak 2% B v B
Bl , 045, &4 LILE, 5 #t HFSE, fi Eu 2% B &, R
A TR A 0 BUORUREAE | JE 4 T 1K I, v B A
HERA, R ICR B Rb FME Ba Sr A6 R £
FESt/Y — Y B AR S SRR TR v ORI 5 A A
IR A A HE #am 5 (B 9b) . K,0 &t
4.54%~4.95% ,Mg"fH T 36.93~37.92,Cr Ni &
AL, U N b B OC R A, S IR
AAK, AR La/Ta SEYME R 24. 72, /NF 25,
R B e PR K A AR A5 (Lassiter and Depaolo,
1997) ,Nb/Ta FH14 K 11. 78, i TREFE(~ 11)
(Taylor and Mclennan, 1985; Green, 1995) , ./~
Rl e FAS BIAL X 25 e, A A RS Se/* s fi hy
0.714 186(F 4) LT Kt Hi7c F4ME (0. 717) , &
THbIE VI (0. 709, Faure, 1986) , 5 XA X
EREML, Sl e Y B VIR OC (K 6b) B

S M 5T 7% 5% e B, g7 LU A 55 AR A 1L YA e 7R 5 )
E SR L 1 -A B A A A DR
W, 7708 5 IR AT U A LU AR 5 i, T b 5E
W B IR A, A Si0, AR L R AE B A
CRUHESE, 2015),
5.1.5 kA

A4 A X% E 4 LILE A1 LREE, M X 5
HFSE, %% Ti, 5 KIS 501 % Som AL, 768 78 HOE
BT R R 1 B 8 (CRWTESE, 2017) . A A 1Y)
B6YSr/%Se {H R 0. 709 892, 5 2 ik A IR IX 5 0 A A
ol H eNd (o) (EER (=21, 24), &Sr(0) HE S
(76.54) 1.y, T ]2 641 Ma(F4), R T 5KRERE
HFERALFNC A AR RE Y (Bl 6h) , fim R i
TN HhFE R AR A A e R, FE Sr/Y - Y
(E9b) LR ah SR ER R ALIA w8 5 B UA A Y
LXK, K,0 &8 3.91% ~4. 05% , Mg" [T
51.96~52.28,Cr Ni 7 5, B/ A7 7218 U5 241 4,
sl VT SV W I ) AR SO R R HSE SR DA G
P 1) La/Ta fHAF 77. 50 ~ 87. 37 Z 6], 15
80. 67, KT 25, W/~ 12 JEFFAE ( Lassiter and Depa-
olo, 1997) ; Nb/Ta {HS"TF 12.38~13. 14 Z[a] ,“F-1
A 12,82 FEE FREFE A AT (11 ££47) (Green, 1995,
Taylor and Mclennan, 1985) . £ [, IE A BREA Tk AY IR
X 5T EAT e IR 5 R A
5.1.6 AAkbIRkibas o Mon IR X AL

JBE 2 1, X6 v AR ARCAE B b BR AL 27 AR AR B
TR AR R R R B H Y B B B AL
R WS T L B AR B A A A A AT R e R A
Bl RGN R A 2R 9, Hh a0 o —fi 0 5 (&
3b 3 ¢) ;M EICE 5 Ba-Sr— Ik Ba-Sr, H & Sr ik
YK Sr & Y (& 6a.9b) ; Fi I LS5 IE 4+
W RENHRE (K 5); el s il 1
LA B Mg PR i EM2 81 EML BUE AL, B
£ i 7 1) 5 it b 2 I P 2 L e 1) A P i AR
(& 9a; 1EIR% 2003 ; XIEERA%E, 2003; KA H%,
2009) . PP IUAL ) A R R 0E AL 5 A HIR Ik v
A ER AL AR AR | B B R AE b 5 VR X R 5 A
A3Vl TSR SRS LAY 5 VR DX R T B SE BE R B A
A WA AT, B 0 A VB M ) o 4 5 AR A L
RUFNE5 L1 R AE 5 5 HAT A6 B A RRAE , A5 1 L AL AE
el 7 T DX Ay 5 4 P i R b 5 5 o A L 05 1L
RIZE i U8 X Ry A5 L U AE b T8 el R v 1 T
FeA A ER,
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52 ERERMHRRESERTHHNEXER

HEARH AR B P AE AU R A R T KRE R &R
MRRAF T TAE , RIAHFSF (2019) Gt TR a8 2
20 WA 5 1R L 38 FH AR [R) 38 2 %) 4 25090
e FRW AR 5L 4 FpISRIAE R A R A
AR 2 5 164 ~ 140 Ma 130 ~ 125 Ma 126 ~
108 Ma 120 ~ 107 Ma 1 121 ~ 114 Ma ( # 1 ¥ 45
1987 TR EARSE, 19975 CHESE, 1998; 1 R mL5E,
1998 ; Wang et al. , 1998; Zhao et al. , 1998; Zhang
et al. , 2003a, 2003c; J& &P, 2003; Hu et al. ,
2004; SBHOMESE, 2005; 2R HE%, 20055 B
&, 2008; TH 24, 2008; 5K HAE, 2008; Goss et
al. , 2010; Zhang et al. , 2010; F il ¥ %% 2010,
2011; Yang et al., 2012; T iFVL4, 2013; Ma et
al. , 2013, 2014a; WA, 2014; #2245, 2020;
RBEWTAE, 2020) , BLAb, B 3 A SR BHAE Ll sk
A R R AR N ~ 129 Ma (TR EERFSE, 2008) , 5 1L
KA TE B R 123 ~ 98 Ma (B AG 4 45, 2001 ;
Ling et al., 2007; ik & #Ff %, 2008; Liu et al.,
2009; FEKAESF, 2012) , AU AT 21038 g 21 4L
i FR AR TR B AR LB AE 5 1L L AR
b 5 A AR ASE AR R A, 1 B I A A 4
FlAN

JEZR 4 1 AT S R e 2 TR A B 4
T R B AR M T LA B RUE B P2
2B AR W B AT TRRSE, XA R
MR 8 = bF A e G A T I AR AR HL Ar-Ar
[ ZAE M A Rb-Sr 2R AF 18 2 481, IR AR v b
WA H R LT 4E R A 123. 0~ 110. 6 Ma (1 7F %%
2000; Yang and Zhou, 2000, 2001; 2= )8 R %,
2003; Zhang et al., 2003a, 2003b, 2003c; Hu et
al. , 2004; Bi and Zhao, 2017) ., &K, 1EE 4R
W A ARTE B T, 5 4 B AR I B O B Y R AR
TR RIAE B 5 1L RUAE 5 e FIUBK A, T30 5 2R T 21
sl Z W2 e & Ul 1, REHESE (2018,
2019) R HE A A S b A QAL B A IS 25 KR,
PR T 0 Bl AL 1 1 R 1 S R ) S R A U 4
< 25 PR A AT L B4R TR S A A A L
RUAE 5 A 5 LU R AL B 25 b Bt kA B Sk il 1
AR, F N AR &0 1T S5 AR 7 L AL AL i
SRR A O, R AN Y 5 3R 1 B o 4 i B it T
AR AR (RIAFE, 2014; RIFEFLZ, 2015,
Song et al. , 2014, 2015)

HRAE 13 B e B AR, 25 A e sh AR AL B
RN R E I 98 SR, 83 I AL 5 A A2 5 R R
R4 B 3 B2 . ~ 160 Ma, B RIAE 5 A K A=
B BB 10~ 15 km (JRAEEESE | 2006a) , 4
B [ 45 B Je G2 BE T (B 10a) 5 ~ 130 Ma, #55K
WATIAE b A A AR AR DIRE 29 13 km (& 10b;
GRS, 2015) 5 ~ 120 Ma, AR 118 5 L AU 4K
SR RV ke AR A, A L A AR B R A IR
FEZ94 3 km (&l 10c; 5RAEEE 55, 2006a; G AR,
2015; KEAFSE, 2020a) , LB BLKSRFUA 305 5hiF
KT Z W ARIERE , BE 3 5T DL B T 2OR AR A
R B PRI I | & A KA 4 i 1B . T4
BT B I T A SRR I & T[]
WIRYAE B A (P L R 1) B A6 15 25 ) A AN i
ANHEFL PR, S BERAE T G e B R e
BT 7R R AL FIZR RIS RUAE b 5 R AT JE R 2848
Joi g 2Z 87 A6 (4R B 0023 TP IR 5 25 AR Y 5K 24 B
H1(E 10c) . 2Z )5 Hh7e 218 e T ik, B % H A A%
FE 57 AR A A Bl R i L 3R (1B 10d, Wik
VLE%, 2010)

5.3 BA R HERMEREN

PR 15 PR 30 30 P e vl e A i b AR AR
FER B K IIRAE B | TRl A3 A 1 2 X s, B 4
DX Tl PR RIE TR A B A 2, LA I 3 KT i 2%
KOBUAEFER (B 1) o 4 PR RITE R 2 i H R Th 2
TIE PR A 3 T e B R I i 2k, AR
N T AR R AR ek Bh oy 2E A Dy s (R F S,
2015) .

=&aB et B 55 47 - Hir He s & Al 1 fif A
XA TR ZL s I 75 5~ (CRIITBESE, 2015) 1k
BB RIAE 5 5 e B AT 52 MR HRl A S 22800 1)
S R AE eNd (1) Y Se/* S i EAER IS T3
F b sE SAEdE E s 2 ), B2 T EM2 AU AR M
2, 5L M A B AR (E 9a) , 5 7R H
VR LA 2 s TEM SR e R IR L, Bon T [ Al 4
—JEhEFERAE (B 11e), B4 TR N ALK A (F
11d) ;76 R, — R, B (& 11e) H, 7% A [6] 6lf 15 48 b
PRI, S AUAE b AR AR R sk A7 Y F PR R B
SARR A B T R RS . SRR BIAE X %
SRR A A Se. Y B i BT R IK v s R AE
(& 9b) AHERFEUA RUAE 5 25y 8 e EL 8 A o
Jeidr B FE ) B, Sr Nd [F)4 ZRFAF -5 4 48 10 B 7K
L RIAE e BkCE R (RIAERSE, 2015) . 11
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Fig. 10 Emplacement and exhumation histories of Mesozoic granites in Jiaodong area( modified after Li et al. , 2018)
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Fig. 11 Tectonic discrimination diagrams for the Late-Mesozoic granites in Jiaodong Peninsula ( base map after Pearce et al. , 1984;
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< A R CE AT S A g, A LD R AE i AP
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Fig. 12 A tectonic model for gold mineralization and mag-
matism in the Jiaodong Peninsula ( modified after Yang et al. ,
2012; Ma et al. , 2014b; Song Mingchun, 2014; Song
Mingchun et al. , 2015)
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