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Abstract

Located in the east of Yanshan orogen in northern North China Craton, the Yuerya gold deposit is a meso-
thermal hydrothermal deposit concern. However, the age of the main Au mineralization stage has not been con-
strained accurately. In this paper, “Ar-’Ar dating was carried out on the altered sericite from ores of the main
mineralization stage, which yielded a plateau age of (169.4+1.1) Ma (MSWD=0.22), consistent to the inverse
isochronal age of (168.4+1.8) Ma (MSWD=5.5). This Ar-Ar age is several million years later than that of the ore-
bearing granite pluton (174~175 Ma) and initial time of mineralization (172 Ma) from molybdenite Re-Os dating,
suggesting that the main Au mineralization process occurred in the range of 172~169 Ma, closely related to the
magmatism. The Yuerya deposit shares similar characteristics of the ore-forming granite and mineralization with

other gold deposits in eastern Hebei. The remote effect of the subduction and closure of the Mongolia-Okhotsk
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Ocean and the collision orogenesis gave rise to partial melting of the lower crust in eastern Hebei, with the

mixture of minor depleted mantle-derived materials. The ore-forming materials like Au and S were leached

to granitic magma and the exsolved hydrothermal fluid from the basement, and then precipitated in the NE-

trending fractures, resulting in the formation of magmatic hydrothermal gold deposits like the Yuerya deposit in

eastern Hebeli.
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Fig. 1

1—Mesozoic; 2—Paleozoic; 3—Meso-Neoproterozoic; 4—Archean metamorphic rock; 5S—Yanshanian granite; 6—Indosinian granite;

Sketch map of regional geology and ore distribution in the eastern Hebei (modified after Li et al., 2002)

7—Fault; 8—Gold deposit (ore spot)
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Fig. 2 Geological map of the Yuerya gold deposit (modified after Xiao et al., 2009)

1—Quaternary; 2—Gaoyuzhuang Formation-grey dolomite; 3—Granite; 4—Fault; 5—Orebody and its serial number;

6—No. 2 exploration line and drill hole
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Fig.3 Geological section along No. 2 exploration line of the Yuerya gold deposit (after Xiao et al., 2010)

1—Lime dolomite; 2—Granite; 3—Geological boundary; 4—Orebody; 5—Drill hole
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Fig. 4 Characteristics of the sericite sample from the Yuerya gold deposit

a. Sericite-bearing granite; b. Intense sericitization of plagioclase in granite; ¢, d. Beresitizated ore, and sericite with pyrite in the contact zone be-
tween the quartz vein and the granite under transmission light and reflected light, respectively; e. Beresitizated ore; f. Sericitization of plagioclase

Q—~Quartz; Pl—Plagioclase; Ser—Sericite; Py—Pyrite
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Table 1 The“Ar-*Ar isotopic analyses of the sericite from the Yuerya gold deposit
o/ (PAr/PAr),  CArPAr),  (YArPAr),  (CPArPAr), A% F PAr/10 mol  PAr /% t/Ma lo/Ma
700 31.2876 0.0311 0 0.0135 70.63 22.0999 0.05 0.10 179 16
800 23.3501 0.0329 0 0.0000 58.39 13.6330 0.02 0.13 112 50
900 21.6225 0.0063 0 0.0142 91.30 19.7424 2.22 4.65 160.5 1.6
1000 22.2135 0.0036 0.0001 0.0136 95.21 21.1486 3.73 12.21 171.4 1.7
1070 21.6412 0.0027 0 0.0133 96.34 20.8502 5.00 22.34 169.1 1.6
1090 21.0714 0.0009 0.0001 0.0129 98.72 20.8007 8.30 39.17 168.7 1.6
1110 21.0835 0.0009 0 0.0129 98.77 20.8234 9.35 58.13 168.9 1.6
1130 21.2094 0.0012 0 0.0131 98.30 20.8492 7.51 73.36 169.1 1.6
1150 21.2416 0.0011 0 0.0131 98.40 20.9019 5.04 83.57 169.5 1.6
1180 21.2412 0.0012 0 0.0129 98.29 20.8799 4.25 92.20 169.4 1.6
1220 21.1473 0.0009 0.0037 0.0132 98.75 20.8824 2.41 97.08 169.4 1.7
1280 21.3159 0.0014 0 0.0129 97.99 20.8865 1.24 99.59 169.4 1.8
1400 25.2745 0.0108 0 0.0149 87.41 22.0921 0.20 100.00 178.7 33

T AR m AR S A s 1Y R 2 FO AR ; 2 4F#8=168.9 Ma; FE i BT i5=27.67 mg; B 2250 1=0.004714,,

200 + : 0.00020+ b\ N 1000~‘1280°C
I LR A D (168.4+1.8)Ma
S VUG Ar/* Ar=364+63
I Vg MSWD=5.5
0.00016+ 0 N
160 .
s 5 0.00012¢ )
s 1000~1280°C : o)
120 1 FEAEH 59(169.4 + 1.1)Ma (20) E .
MSWD=0.22 S S
B4794.9%H) ¥ Ar 0.00008 ..
80 1 @
0.00004 1 0.
0 I : PR 0 ; ; ]
0 20 40 5 80 100 0.0445 0.0455 0.0465 0.0475
¥ ATPEE i/ Ma PAr/*Ar
ES  UEE RS R IR 2 BER Ar-" Ar FEAE S (a) RS SIS 2 AR L (b)
Fig5 *Ar-*Ar spectrum(a) and inverse isochronal age (b) diagrams of the altered sericite from the Yuerya gold deposit
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FHAE,2016; 33027 ,2017; TRl K46 ,2018) . ZF7R AR
S5 (2004 ) B X AL b 5 H 4 A AIK Sr AR Y FUAE G A
DX 551 F 3L 7R b DX B =t — AR s Se kY
TERASE . I B IR A F e SRR
TR, 7 Bu S o i 25 (CBFSC2%,2017)  HEM IX 35
& VR 5 48 ) BT K 0 o AR AR —

DX PN A0 L A 7 7 A6 5 2 P B fidy ol Ry
FLAEVEREZLBR N, B A 32 B TG I BEA A
SRR AR AR, o R 2 S gk
JEAR BRAR T BKOE ) A NE ), a7 A8 7 DUk
AR AR AT B A0 BKIR Y R T A R kAR
MR R B A IR A AT . A — R R Ik A
Btk KR 20 B 18, 0 A - BRI 28
REME . 0 A0 WATEE R B | 5
W T N BT VR AR A kA
TYIA AR KA B A Aok g A 5
A DTS A AR T UL B e RETE H s
B R S ik Sk A Ak akle b kR ER Ak
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C.S A5 [ 2 2 AR fb v AR N e 78, EARCH A K
K, R AR AR B REAE (B3, 20155 4
BOEAE,2015) o B AAFFEN N H B P i — ek A
IR B DX I IS Ml 2 A8 A AR (B3, 2015 Kong et
al., 2015; Liu et al., 2016) . J# AL A 169~176 Ma
(HEEA, 1992 25 IEHE 5, 2014) , 7615 225 Bl 4 5
WA R —5 B2 R 1 B AR R
A e B B A LB AR RN I ok YR 5 T 3 2
NG IR SR H 2 A0 R = B AL,
TR ENIRRZ D T 1E R
43 HERT EHLIRE

ZVEAAR AR HR o S-SR R T
I A B A A AE U AR e AR B AR AR5, AL v 4
U8 %A T 22 WU B A AR 3 - A R T sl (3 RUAE
4%,2011;Li et al., 2018; Wang et al., 2018) ., Wi &
H—=F W, ALt AR 5 VAR A AR B & A il
1 GROBRZE 20105 Wilde, 2015; Li et al., 2017) , i =
B TR 48 J A Lo AR T O 1 i A6 el 25 b s
T Y L) 3 U AR S5 R (3%, 20145 Liu et al.,
2018) . HRdtrehrimdb sk & B R Il 5 I - 4 )R
B VE R, AT 68 5 5 i - SR Uk ol v Rl A PR AR B
PN op B R L B R I k- P 5 T A e 4
Bl 1 R VIR P55 ,2017) o oy b i

MR, Sl - SRR YOI T S R th 5218
M4, JF H A P4 1 ) 5 35 7127 H 4 (Zorin, 1999;
Kravchinsky et al., 2010; Donskaya et al., 2013) ., 7
W PE AR A5 B R TE R - AR 2 i (Zorin, 1999;
Donskaya et al., 2013) , 5| /N24 2204 PH L E 32 1b-
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-S04 R 5 44 1 Y (Cogné et al., 2005; Sun et al.,
2013) ., At ve i b G B -3 L il A 3t Ly
R S e AR SR ZUBE e RIRIE AR , 8 B IA R X 5
7 - K S A O P ) 22 R Il P WA, SN ) 4 3
B I B — FR G EW [1] G o 1) 5 4 -390 oA 32 (9
F R4, 2007; Tk ,2017) . 34K NE [l #4938 7 fig
W T 52l - TR B K v i A5 5 | 18 g b 1) 5%
A& 2 F (Davis et al., 2001; Dong et al., 2015) .
B ICAE(200352005) 4 i EI SR — PR 2 I,
et e hiEAs — 8 R AR AL TR L B TR
il 48 3 L P o R0, DR A R 28 [ A
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P R ™ VR R o Rty A PR 1] 7Y
U e f3 Sl I R , IR 322 D TR T AR P R
W — b i & 2t (Bartolini et al., 2001; Davis et al.,
2001; Wang et al., 2018; #87K K %:,2018), #4fFL:
(2014) 7E52 Ty - SR8 U v 3 Ly rp B (52l 5 9 1 Bl
IR A P ) e 2448 38 rp U0 H NW-SE [ 5% e b )
Yy, I AT REXS B T R AR 2 — 2T R
i M 1) PG AfF b Y 2 AR S0 . Wang 45 (2018) A A ity
IR 1 A HRAR v 52 Wi 266 Lt DX ) P T8 g 165~
160 Ma, 122, il R Al e ) PG 41 o il E X 3 AR
Hby DX A Y LA S, (E B T B AR M X 170
Ma 26 45 [ )5 g0, RIS ZR b DX e ok 20 8 0 - 1
AR F AT BE -5 5 1 - S0 U 5 i 8 R v A0 PAD 45 il 42

T SRBE YT A 0 e e lf 42 32 1L 7 s
SEMA R, AR b DX EW ) W 22 PR3 AL, NE ) W7
SUE 15 (B = 06, 2007 ; Wang et al., 2018) , h 53¢
TARTE St 1 E A E A T e R R T
T B Jry Ao S A s, iy 2 BRI e A R 430 O 1 AR
53 BT 3 ] B A A /a5 450 b ke U ) B Ak BT
FARA (WA PHAE,2016) , 5 EW i) DXIRIR T 24 ) I
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