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Fig. 7 Ore photos of the Xiayingfang (a, b), Tangzhangzi (c, d), and Changcheng (e, f) gold deposits
a. Granite porphyry and the gold-bearing quartz veins within it from the Xiayingfang gold deposit; b. Breccia-type ore from the Xiayingfang gold
deposit; c¢. Explosion breccia-type ore from the Tangzhangzi gold deposit; d. Sulfide-altered rock-type ore from the Tangzhangzi gold deposit;
e. Limonitized micritic dolomite-type gold ore from the Changcheng gold deposit; f. Pyritized micritic dolomite-type gold ore from the
Changcheng gold deposit

Qz—Auriferous quartz vein; Br—Breccia; Py—Pyritization; Py-Qz—Pyrite bearing quartz vein
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6b) (ThIHEH%E,2015)
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2.5.1  BIREFE

W IR 7= T o oG AR IR M 78 4 RN 3 04 A 4
Hh ER BT AL 1 DR A= Y B A RS TN (KD 8a) ,
A W] 4 BEUR £ 838 kg, AR TR 1 to 2B W) 70°~
80° fHi[1] SE i f 65°~80°fK) F1 W44l , J&a" X 1) 3=
T, A B R B TR W R R A . BT NNW Y
BEAT 1 F2 T 242, 2 TR M S e DXV 3, #k ) T
F1IBr SR A A6 5 BE 2 Bk o MM AL LU 2
RA TP A SIS 3 BT 2 2 AN
e A M UUA AU . Beu f B B ol — 29Ik s 5
AR %) VBT 2R T o £ R L (R A G, AR R o R R

A VA RIS BRI A AR U R SRR
HUCHALHBES DB kAo BEICH A H .
W X ER A A LS AERBES RsUE . KA N
KA A 5 CIR 30 BCR Gl b 48 Hb 5T 8 # B,
2020),

SRR W S R U A i T R A A, LA
Wk A R ) v S BB - R RS R, R —
i 52 kR B Bk (8] 8a) , A 1] 60°~80° , i 1] 150°~
170°, {0 ff 65°~75°, 4-1 5 T4 (RAEME IRk AR 77 Hh 22
i SR, PR 16002710, JE B 1.50~1.95 m, 3
JE 1.80 m, 4 5h vk 3.04~11.83 g/t, 147 4.88 g/t (7]
Jt44 b BT A e, 2020) .
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Fig. 8 Section of the No.6 exploration line of the Tangzhangzi gold deposit (a, after Zhao et al., 2009) and metallogenic model of
the deposit (b, modified from Li et al., 2014)

1—Mesoproterozoic sedimentary strata; 2—Granite porphyry; 3—Sandstone-dominated breccia; 4—Polymictic breccia; S—Fracture/ lithologic

boundary; 6—Gold orebody; 7—Molybdenum orebody; 8—Drilling
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FEAL TS0 RN BB MR S T 4 GRS A 55,
2009; JPFIHAE,2013) . HELLEE S E], PR A 42 A <)
T ISR - R e B AR T A 3 4= A B e o AR
M2, 5L R AR A AR B AR B R A
8 278 A U YOR A s BHES T A KR
T, YRR BN R K T I 2 i I
oA RS Y R A B R A L R TE
HERG,

I B LT ) B AR RS AR AL T IR RN 2
77, B A Bk R R B T 1 I 8 3 T A S
] o & &R P 70 R PGB, W R N
TRABR AT R R G, I S KRAEKIRG . ME
LB ) S R AL A S U A AR A PR |
Z AL FR R AT 2L L G T (1] 8b) (2%
1EE4,2014)
26 KEEHK
2.6.1 HIRFHIE

W R 7 T U0 F v ool A B 20 R kA b )2
(FEZ R BR LAY T 2= TR 5 i A 2%
WA W (& 9a), © Bt A B 4 I 2
10 to W PR ppE A A KBS kRN A TR 3 25 ik

NWW iE 1] (7% H B 2408 — 2% 2 A7 16 s IR K
Wr 2, 594 11 T S0 S A7 A T2 43 A A TR 0 iy 4 4
il T AR = s QAT AL A H B R A B, 2020) .

W IRIEA 110 (P W 4B il ), 51400
o WA S B AZ A R T R ], S NW [ 4
IEREBCPATHES . 0 R 2 ARUZR KR B BEIR ™
(E9a), Hrr, V-1 &K 180 m, FHJEE 1.38 m,
I8 7.53 g/t T AR RAE AR R - 172~110 m, AE [7]
130°, fiii[5] SW , {5 i 40°~68°( T 74 ,2021) .
2.6.2  WARREIF A RRIE

WA T R Rl o A A R AR A AT 4
B AR S T A R A TN By B ARk
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Fig. 9 Section of the No.6 exploration line of the Changcheng gold deposit (a, after Zhang, 2018) and metallogenic model
of the deposit (b, modified from Sun et al., 2002; Wang, 2006)

1—CQuaternary; 2—Mesoproterozoic sedimentary strata; 3—Archean metamorphic rocks; 4—Jurassic granite; 5S—Lamprophyre vein;

6—Fault and displacement of rock layers; 7—Gold orebody; 8—Drilling
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KT RIS 7™ T bl Uk R 2 4 2
o AR R R RS T RO e (2=
RA&SF, 1988 ; T, 2021) . ARYEH IR
SAFEHT AR IR R S Wi A AR AR T

WX [ R 20 kA i B A A SR Bl T X
BE R T AR A LB A SRS S e AR e,
o LI R A Db =l ol UL AWl AW 1 AR =y Rl o
PF B U 0L, T2 B8 11 DRy 4 B H YR 9 7 58 (A4 4R
85,2001) , JF A WTRE A . ok FIRIR Y & A,
FEFES )2 AR BT P R AR AR IS IR R AR T
S TUTVE , B By i AR 25 7 4 ™ R (] 9b) (-4
B4, 2001 ; VERESE,2002; F 5TRE,2006)

3 S EH

31 EH K

P AR M IX 4 o BRI A R, R 2
WF5T 5 AR A PRl 25 1 A1 1 4 W7 4 L™ i A, - AR A
ST IR R 8% B TP R 20 B A AT B T AR
fite T R o R A — T et AR R BK AR 55, 19915 M
B4, 1994) 80 ot A (B L YEAF , 2001a) 5 B T3
REV SEKAFRABBELREY], R Hd0
HR A AR A R AR I B 2 4 10 e AR . it o ir
HE A 83 44 rh A AR ACE B B A0 B IR A A
J& A1 U-Pb [R 7 AW, AR 85 2 300~153.8 Ma
(%2, K 10a) , FIEHAFE N 163.5 Ma, LU
EAEW 73919 171.5 Ma 186 Ma, 198.8 Ma.222.4 Ma
F1300 Ma., BR RS HLIX &R A 21 3 AR &R
AR TE 300 Ma Ze A7 Ah , FLAIAE i (4 [ R AR I T
223~153.8 Ma,

it 5 00 3 AR 1) K R TR A IR Y il AR
WY& BT YT T AR AR, A gt
16 {4 Ar-Ar.Re-Os Rb-Sr [f] {7 ZAE K4 , 4F 14 70 BBl N
223.5~163.8 Ma, Horfr, 21 {120 D sk )it i s 4 2 [+
BB E T T 177~164.2 Ma(Miao et al., 2008; 2K
75,2013 2 1FIE 55, 2014 BREAERSE,201452019;4p
TH%5,2016;Zhang et al., 2020) . TEAERREHRATIR A H
(E10b) , P73 A 053 6l A 185.1~168.65 Ma, Hifii
BAFEY R 175.7 Mao &0 IAFE R IR TRTR R A S
() B A A Y L P, I LR T 10 4 DU o A7 e S5 47

A% 186~163.5 Ma FIE (AR IS VL — 3. &) R4
W IR R ZAF IS KA T 177~163.8 Ma (4R B
55 ,1989; BT, 1991 e, 1997; Miao et al.,
2008; 4 44 BE 45, 2014; 2019; Zhang et al., 2020) ,
Wang 55 (2020 ) 3 1 30 3 8™ 1 19 RS 5 Bk e 1
U-Pb [AI ZAF RN, &) 0 R 4 5 R B 3 4
W I BT 165~163 Ma 18] . 8 i XF 4R &8 X
Hr 2R L AE B 2 AR AR A I 9T, AR 58 3 40 1 e ik
BRI AL BT (186.8+2.6)Ma, (A8 5 FU ™ (AT 1 T
(153.7+4.1)Ma (K% ,2011), HEFEENE, &
WA FRAS T 2223 Ma B ECERE FIRESH Re-Os [R5
AR (4% %5, 2011 ; Bai et al., 2019) , BF58 % 1A hy 52
ZRHb DX 0] BEAFTE M — B 0 B 0

ZEA T BB ACE R SR R A R AR H
Wit A G B R G - R AE T AACA G B
W, B T 185.1~168.65 Ma H L4k %5 i 1
ZErp RS IR, M =S T RE R A T /NI R
TEAER . X LLHEE B W58 R B, LT 3 B B A ds
A% B A F RS = B A BR 4300 R 175~160
Ma. 165~156 Ma il 156~139 Ma (X #45,2004) , &
REWIKREZIRM TR A%E,

32 B R RFASRIR

TR LK 4 0 R 4 BT I A S A Sy i IR
JE 1) H,0-CO,-NaClHA R . i A 2 AR SR A
/N, ZHE2~15 pm oo AT IO A A R AR DA 7 A
A E PAH,0 8 & ROl CO,, 2 i CH,.
H,.0, N, % ; A AR 4 32 2202 H,0 M1 CO,, FHE 7 3=
FA Nat, HkCh Ca? K, [ F 3%k SO> .Cl,
YR F-HTHS (R9%,2011; Shi et al.,2014; Song et al.,
2016),

SR B U A A AR Y — IR B A3 A T 143.7~
407°C, FEAEPT 170~350°C, R w( NaCl )eqv.
9 2.06%~17%, FAKE FE M 0.54~0.99 g/em?, A~ &
J1#910~179.2 Mpa($3). ML E , = FHoodft
TR £ b 2 AN -8 VR U A S R B B
BEF R IR A R 0 i T B WA B B e,
o R 0 4 0 DR A9 B0 TR B8 8 35 5 1 7™ Rl o A
JBT 5 2 AR 5 S 2R TR I A T 0 4 00 PR B YR 32 A
RO TR BE R (6 3) o FLAR b XG40 IR 32 U™ B B
) S T B S v T AR ML X 0 IR (32 4) 6

WA A e i AR AR HL O[] o2 Y [ Oy
80p20=—0.9%0~13.99%o0 , D yp0=—110.9%0~—69%o ( 7%
5)c AHECTE 7 TR w48 Brd v a4 T i A
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Table 2 Summary of isotopic age test results of Mesozoic intrusive rocks and gold deposits in eastern Hebei Province
EENE NN A [l 37 R AF )y i F AR /Ma
TR JRARAPAL R A =i A JE A U-Pb:175.6+1(Hou et al., 2019) ; B4HEKH U-Pb: 186.1%1.4,180.3+1.1(E SC 145, 2025)
R EALR &
Bl W R A e 547 U-Pb: 1782 (Jiang et al.,2018); £ 1 LA-MC-ICP-MS : 162.7+1.5 (47 {:} 45145 ,2015)
B3 = BEE F5 47 U-Pb: 1977 (Bli4k 545, 2012)
BOLAE Hz Bl R AER S FEA7 U-Pb:196.122.7 (5 3C 145 ,2025)
e WIS RRBEERAER S AR #50 U-Pb: 198.850.8 NI A, 2018) 1992 (Jiang et al., 2018) ; 41 LA-MC-ICP-MS: 170.5+1.8(#
I H {45145 ,2015)
- BB RIER AN T, B N 47 U-Pb: 19942 (B HL55 % ,2001a) , 185+2(Jiang et al., 2018) ;
ZRHKAE #i47 LA-ICP :193.3+2.4,199.7+1.5(*K4%,2011)
e AR FEA7 U-Pb: 190.5+1.3 (5545, 2020)
I 4 AL KA B B B 47 U-Pb: 18943 (Jiang et al.,2018) , 19222 4( B 5 7555 ,2020)
o M K T KA 47 U-Pb: 163+1.3(Z/MEi%:,2010) , 170+2( (Jiang et al., 2018 ) ; 55 41 LA-MC-ICP-MS : 162.3+1.3 (#% 1}
WiE,2015)
E S T PN 41 U-Pb: 167+1.0(Fan et al., 2017)
JEALT TR AR B0 U-Pb: 1732238/ 4 ,2009)
UAEE AN EAR R SR S i (A S S ) ] ]
) ) i 47 SHRIMP : 175+1, 17443 (B 554 ,2001b) ; 541 LA-ICP-MS : 165+1 ,164+1( Wang et al., 2020)
A - BB I K322 Bk
M T KAER A AL R AERD #5417 SHRIMP:173.0£1.8,161.0£1.9; 55 41 LA-ICP-MS: 171.5+4.2,166.8+2.6,212.21.5; 4l & £1 LA-ICP-
b AR R OAE R MS:166.4+0.8,171.3£0.9, 166.7+2.6; K £1 LA-ICP-MS: 188+19(Zhang et al., 2020)
w TRAERS AR TR TR B LA-ICP-MS : 185.4+1.6,154.9+1.5,186.1+1.9,154.8+1.6, 184.6+1.2(Shi et al., 2019)
Bl T T H# 41 U-Pb: 172+2( B HIFESF,2001b) , 1732 (380 45, 2009) 5
F547 HRIMP 1:185.01.7 ,170.4%2.0( Zhang et al., 2023)
NP 375 mkﬁ@%fﬁmm%#ﬁﬁma 47 U-Pb: 172.741.5,170.5+2.0, 169.6+1.3(Fan et al., 2017)
BT RAE K
K1 THD R AR KA RS #5457 U-Pb: 173.5+1 2(Fan et al., 2017)
Jookits W AR R FE47 U-Pb: 157.4+2.7(Z E #4458 ,2018), 164i3<{iang etal.,2018) ;5541 LA-MC-ICP-MS : 153.8+2.7(#%
14514 2015)
B BN #5417 U-Pb: 161.5£0.9 (BRI R4, 2022)
KBHE BB RAE KA ALK RS i 47 U-Pb: 154.8+1.5,156.5+1.2 (5 [E#74,2020)
IAUTBREIR A LRSS KB, B4 U-Pb: 162.3+1.3,161.8+1.5,162.7+1.7,162.9+1.7,162.7+1.6(Li et al., 2021) ; #5471 LA-ICP-MS :
- AR, KB 165+1,163+1 Ma(Wang et al., 2020)
EAMIN IR AN KA
R #4547 LA-ICP-MS :300.1+1.5,299.3+2.1,300.0+2.0 (4RI 45, 2017)
fINFEA K
I R BER K 22 LBy Ik B4 LA-ICP-MS: 165+1, 164+1( Wang et al., 2020).
#iL AR SR Sl i 47 U-Pb: 2232 (W55 55,2003 ) s 55 47 LA-ICP-MS : 22241 (M4 ,2014)
RIER S
M BRI IR A FE4T LA-MC-ICP-MS: 164.6+2.2,, 186.8+1.3 (#1414, 2015)
RLAE IS SR AR E AR e B
Eiall 47 SHRIMP: 21044 (B #%,2004),205.32.5,207.643.5,203.3+4.5,205.8+2.3 (5 /1%, 2007)
R AR
KA ZRAERE BEAT U-Pb: 2242 (13545 ,2014)
o TR KRR E B £ 41 LA-MC-ICP-MS: 168+3 (5K {545 ,2004a) , 15953).5, 189.8+0.7,176.5+1.0,196.4+0.8,205.7+0.8,
2111411 (25855 ,2012)
&) i ATEHALYIIK A TR A K DT Re-0s:223.5+6.0(Bai et al., 2019) ; #5H#" Re-Os:223+5 (Song et al., 2016)
HER ERE 4 7B Ar-Ar: 17543 (Miao et al., 2008)
ABRAR b K = BE- T A K A Ar-Ar: 177.0£3.0; 4 zo B Ar-Ar: 176.4+2.2(Zhang et al., 2020)
REGEEA HubF K-Ar: 187.8(4 B 555, 1989)
& A A ek BZFE Ar-Ar: 169.4+1.1; HEHHH" Re-Os: 171.942.7(WR41HE%5,201452019)
W IR RETaE 3 WE4HI Re-Os: 168.4+2.7(Song et al., 2013)
R WAk iR 24 2B Rb-Sr: 176.8 (R, 1991)
ERE £ YA FEIA RD-Sr: 163.8(ZEHI%E,1993)
AR A APk Y4 5B} Rb-Sr: 176.8; f1 9% Rb-Sr: 189, 163.8 (et 1997)
JERLF VA WESH Re-Os:170.1+1.6 (ZEIEIL%,2014)
TER A HEEHH" Re-Os: 164.2+2.3 (4RI 4% ,2016)
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Fig. 10 Histogram of U-Pb isotopic ages of zircon, apatite, and monazite from Mesozoic intrusive rocks (a) and box plot of Ar-Ar,

Re-Os, Rb-Sr isotopic ages of mica, molybdenite, and pyrite from the gold deposits (b) in eastern Hebei Province
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Table 3 Characteristics of fluid inclusions of typical gold deposits in the eastern Hebei Province

R T FE RS TR AR S EZPTN
e . o T B B A SRR 270~350°C, B B B 180~ K#,2011;
E N H,0-CO, PR E W50 & T Py L o .
o 240 °C; #h 8 <13%; A £ JJ 19~65 MPa Song et al., 2016
i TR ZE AR (R 2 G 1R 115~360°C , AL 1] 201~
NaCl-H,0 .NaCl-H,0-CO, 4l A 4l i Af {0 FE A 275.9°C; 8 3.20%~11.46%; B 0.529~1.041 g/em®; R ,2013
JREE 7 37.2~113.9 MPa; Jli 5 % 4~8 km
3L B A B ARG BE AR B £ 202~380°C,
o 191~407°C, 170~307°C ; 1 43l J& 3.85%~11.23%,
AR R 75 4% I H,0-NaCIECO, k7 e e " Shietal,2014
e 3.69%~10.99%,2.06%~17%; % J¥ 0.54~0.98 g/em?; A,
" " /7 10~90 MPa; Ui T % 1.0~10 km
3R A B  H,0-CO, H,0 . & T-iZ A, Wi K% ,2012
FA IR 320°CAE AT 5 A B BHRE 280°CAE AT
FU1 H,0-CO,-NaCK R , £ MW 2 H,0-NaCl {k . S
R BRI AT - 5 WK RO A A A
e o . - A4 BT W B A B AT R S R 430 S 237.8~397.3°C
SHADKERASBE A EE R & CO, A = At R Fn 4l 248.3-389.4°C 213 4-370.8°CHI 204, 3-293,3°C £h
o COMTRPAREE R . B LB R IR Co e SO g 2000
[[723CH - - o - 4.18%~14.77%; B E 0.7~0.9 g/em’ ; WA /7 48.6~
HRHEHY H,0-NaCl-CO, 14 5 , iU i 8 S IR A58 B H,0- .
=5 179.2 MPa; Jili# ¥R i 1.83~6.76 km
NaCl{k &
SAEER SRR & CO, T Y Z A 3
A A sk R B 280~330°C ; Ji /) 30.4~111.4 Mpa A A4 1994
T EE R B LS T A T IR 200~300°C 5 ERE 7.70%~16.34% ZIA] AR ZRSCRESE 1995
Bz CO,-H,0 B HINaCIl-H,0 %, } H,0-CO,-NaCl(KCl){AF 0.77~0.99 g/em*; A R 0.35~0.5 km Hibe#E, 2015
FERL RN E AR DR E S R (H,0-CO, FZl LI 143.7~320°C , A1 170~240°C ; $R 1 4.96%~ 2015
¥ CO, fLHE R, Jgrivif kR B H,0-CO,-NaCl A % 11.70% ; i35 BE 0.81~0.96 g/em? T

TRBE 121.7~175.2°C, A" Hr B 145~160°C ; #hJ5
Kbk S AR P ARER BE NaCl-H,O 5 & 3.69%~14.73%; AR S 0.94~1.01 g/em?; WA JK F7 k16,2018
10.78~20.35 MPa, il ¥ 1.08~2.04 km

RGH IR SOy,0 AR, T 8D o0 AL 5 7 THEIL S BRI BT IR 8O 00 T IR 15 5 7 T KRR A B
WL R R 8 D7 S0 R 8Dy (HELAR, 7 TS R T8 PRFI™ T AE R Hh B U B2 IR
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Table 4 Comparison of gold metallogenic characteristics between the eastern Hebei Province and Jiaodong ore

concentration areas

S SN o RTEMY R B T [Fl o 2%
AR DG b5 A FE A ey
X Ma  JAKIRIE/SC  80,,0/%0 ODpo/%0  8S/%0  2°°Pb/2“Pb 207Pb/2%Ph  298Pb/2%*Ph
BREARARRTS . ATe R s
. o i 185.1~ 0.9~  -1109~ -44~ 15461~ 1502~ 35248~
% L B DT AW/ A A < RN U SR 145~389
o N 168.65 13.99 -69 8.82 16.957 16.312 36.787
B RPARAS AR kR
o FRE AR R ARRCE AR -111.0~ 16476~ 15221~  36.797~
AR ) . o 120+5 119~359  -9.7~16.7 1.9~13
BU—FREL G B Ao -53.5 17.863 15.529 38.029
T AR AR DRI R U« AR IR 45,2022,
x5 ERMXARESH KA H-OBIERAK
Table 5 The H-O isotope composition of typical gold deposits in the eastern Hebei Province
7N EAN g I H T JERLF ek
80, 150/%o -0.9~6.4 -2.57~6.24 5.5~6.2 2.3~7.8 55~9.9  9.66~13.99
8Dp0/%0  —83.9~-54.8 -77.9~-63.1 ~78.3~-68.4 -110.9~-69 -98-—69  —80.8~-62.7

WORIEJR  Song et al., 2016

R 2012; FLAEFESE 20130 fLASZESE 2013b 28 SCRESE, 1995 ShIGEHE , 2015 #{3C,2015 FAFEE, 1997

804120 Fl1 8Dy fELA T HA A 57 PR Z 18] . 7E S - 48 [F]
PR A E (B 1), B S T IRAA ORI A
T BCE SR S KA A X, XA S By
By A A AL R A RN, R B B A ok
I8 T 3K e R K & i 2 (LI & 5F,
2013a;2013b; £1 i £ 4 ,2015;Song et al., 2016), %
AR AW IR E-R IR 2R A5 B AR &0 R A T
L FIEA S ROKMET . o, &) e e FG H
J= X7 RN A R (] 1 I B NG = B
b, 108 s E LT R A B AR 1) T s K
A, SXULHT, B AR 46 R IR T S OK 7 T
Kibr#i B s aer KA EZ RIS 5 00
FlA 5 oot RUTRR S8 20 S &0 R Th A s 7k
%25,

XEA A H ) AT AT He-Ar [R) 37 28 0 3¢
W, 3 AR RS 48 R A *He/*He {5} 1.57~4.94 Ra,
T b S L 451 3.46%~62.66% ( T 5 45 2003a) ;
&)U 4 R (%) *He/#He {H M 1.72~3.92 Ra, Hhi % 5
L ] 22%~50% (Bai et al.,2019) ; FF kL 7 & 5 &K
f)3He /*He {8 " 0.69~3.05 Ra, Hb & 51 [t 151] 10.2%~
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Fig. 11 H-O isotope compositions of typical gold deposits in
the eastern Hebei Province (Base map from Taylor, 1974;
Sheppard, 1986)
Data sources: Jinchangyu gold deposit from Song et al., 2016; Huaji-
an gold deposit from Song et al., 2012 and Kong et al., 2013a; Yuerya
gold deposit from Qiu et al., 1994 and Kong et al., 2013b, 2015; Xiay-
ingfang gold deposit from Ma, 2015; Tangzhangzi gold deposit, from
He, 2015; Changcheng gold deposit from Wang et al., 1997; the
range of Jiaodong gold deposits from Yang et al., 2014



%445 6

R SR ML IX G PR R 58 S AR 1 ) 1165

33 BE YRR
331 mRlEfER
FEARMIX B W IRE A R R R E RN
—, 3SR ALY Bl —4.4%0~8.82%0 (£ 6, K 12) MK T
AR L X 0 PR (2R AR 45, 2022) (e 4) o K07 IRAGHR
[FIf AR B H 452 0n 28, SR WA B IR AR X 34— , &
W5 R B A 5% (Hoefs, 1997) . LA, &)
W4 B IR I 84S {E e fIX , A B 2 AR i Ul S5 I8
M — WA T RO AR A Th i S R A R
FE AR (27855, 2022) #H4LL, AT RE 2 7 81 83S 1Y
AR A SR . KD IR 634S {5 I B4
e, T )i 5 B B, O LS O AR 8MS Y
PR BR R H)2AT Ko
S AR T A RIE X, 7= T AE S 27
NG ORI B I IR B R R E S R AR A
W IR A A R A0 280 0 42 30 T U8 DR AR, AN TR] 4

W IR 84S 14 24 5 F 2 5 R R ™ A A ™ )
NP ST PO
332 HFEfE

W A By Pb A 7 R 4 OB A X E —
206Pb/204Pb \207Pb/204Pb \208Pb/204Pb {E?l‘lﬁ/f/tji @ﬁ/]\ S ﬁj\
14 15.461~16.957.15.02~16.312 .35.248~36.787 (3
7)o 1 Pb [ R4 1 A5 A0 B (B 13) b, 07 IR
gt ST i Rl 1 A R 3 N (VA R X ) N
JEEZE T T o ANET PRI 5 A0 A S ol
T AR AT BT IR AR — B R U T ot

LR M X 4 T R A A AY205Pb 24Pb 297Pb /2Pb
F1208Pb/204Ph {E Bt =y TR A AR BT, 5 & A Rl
WM ) 2 14.456~15.065. 14.880~15.042 Fi
34.156~36.052( L 1IEI%E,1993) , 15 iPAEARAE B 2k
IR R (F13) R & IR S AARAE B
FRIEIR RS0 (CEEAESE,2002; TE%,2021),

F6 HAMERMBET RS BLRAR

Table 6 S isotope composition of typical gold deposits in the eastern Hebei Province

KN A e IAH TE JERLTF Kk
3%S/%o ~4.4~5 1.5~6 0.99~3.71 1.14~7.4 2.1~5.5 6.3~8.82
FLAEZESE,2013b; A B EEMR, 1987 FHESEAE, W h,2018; T,
BHCHE S tal., 2016 fL{E#E%,2013 T,2015
IR Song eta s © o 2015, EkR %, 1994 1993 ; L% #E 2015 . 2021
10 n=17
p n=18 i
- =34 n=
g T K%
- 4} n=16
== T
2=} 2 = l
T . RERLT
" N TE
= iy
_2 -
T 7
&) g
-6

12 BRSBTS PRAT [ R & 246 R A
BRI 4T U4 R Song et al., 20163 559 45 RIGFLIE 25, 2013a; 41 B 55, 2015 IR H R4 R I FLIE 845, 2013b ; FRG A= %5,
19945 & s &0 R A A, 1987 ; THESGAE, 1993 ThHEHE , 2015 ; AL T &0 PRGBS, 2015 Kk &0 IRHE 5K 2 17, 20185 Fil9 74,2021

Fig. 12 Box plot of sulfur isotope content of typical gold deposits in the eastern Hebei Province

Data sources: Jinchangyu gold deposit from Song et al., 2016; Huajian gold deposit from Kong et al., 2013a and Shi et al., 2015; Yu’erya gold
deposit from Kong et al., 2013b and Qiu et al., 1994; Xiayingfang gold deposit from Yang, 1987; Yu et al., 1993 and Ma, 2015;

Tangzhangzi gold deposit from He, 2015; Changcheng gold deposit from Zhang, 2018 and Yu, 2021
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Table 7 Pb isotope composition of typical gold deposits in the eastern Hebei Province

SR EImS HER I R TE D FERCF VEVR A Sk A (Kk)
206pb24Ph  15.461~16.957  16.020~16.250 15.67 ~16.22 15.531 ~16.384 16.13 15.777~16.811
WPpRYUPh  15.157~16.312 15.161~16.213 15.02~15.24 15.132~15298  15.408 15.116~15.355
205ph204Ph  35.248~36.039  35.953~36.120 35.41~36.20 35.543~36.416  36.787 35.627~36.704
: Songetal,2016; 475 .,2012;  UEHE ), 1989 BokGE 1994,  TFHEESE,1993; ZRMHAR%E, ]
VORORIE s o - e o v % 2003
Wang etal., 2021 1 JE4F,2015  FUIAK, 1995, fLEE#S 20136 HhBEHE, 2015 2002
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B IR R Song et al., 2016; Wang et al., 2021; #ARG 0 RIERIATF, 2012; 41 L 45, 2015 5 W H- G 7 PRAESE4E 1, 1989; BR
KoZE, 1994; T, 1995; LA, 20133 T4 5 40 Hlls THEG 5, 1993: THBERE 2015 B T4 07 A2 Y ERLSE, 20024 KA 40 93
TG0 PRAR L 85, 2003b, T3k A T PRIE T, 20215 BLARLR D 246 B4 W BIR AR 7, 20115 AR e RS TR A7 3758 5, 2014
Figure 13 Tectonic environment discrimination diagram of Pb isotopes in ores of typical gold deposits in the eastern Hebei Prov-
ince (base map from Zartman et al., 1981)

Data sources: Jinchangyu gold deposit from Song et al., 2016 and Wang et al., 2021; Huajian gold deposit from Song et al., 2012 and Shi et al., 2015;
Yu’erya gold deposit from Chai, 1989; Qiu, 1994; Yu 1995 and Kong et al., 2013b; Xiayingfang gold deposit from Yu et al., 1993 and Ma, 2015;
Tangzhangzi gold deposit from Niu et al., 2002; Qingheyan gold deposit of the Changcheng-type gold deposits from Wang et al., 2003b;
Matouniu gold deposit, from Yu, 2021; the range of Jurassic granite in eastern Hebei Province from Song et al., 2011;

The range of Jiaodong gold deposits from Yang et al., 2014
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Fig. 14 Plots of w(Si0,) versus w(K,0) (a) and w(Y)/107 versus Sr/Y (b) of typical Mesozoic granitoids in the eastern Hebei

Province
Data sources: Luo et al., 2003; Song, 2011; Lu et al., 2012; Ye et al., 2014; Li et al., 2016; Xiong et al., 2017; Yin et al., 2018; Chen et al., 2020;

Lietal., 2021; Zhang et al., 2023. The plotting range of Jiaodong granitoids is according to Song et al., 2023
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Fig. 15 Late Mesozoic thermal dome-extensional metallogenic system in eastern Hebei Province

1—Mesozoic strata; 2—Mesoproterozoic—Paleozoic strata; 3—Archean metamorphic rocks; 4—Jurassic granite; 5S—Cryptoexplosive breccia;

6—Fault; 7—Mafic dike; 8—Gold deposit
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Fig. 16 Dynamic process of Late Mesozoic gold mineralization in eastern Hebei Province

a. Late Triassic to Early Jurassic; b. Late Early Jurassic to Middle Jurassic
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