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Abstract: The Xujiacun gold deposit is located in the southwest of Jiamusi block, with the orebody occurred in the
Late Permian monzogranite. The metallogenic age is obtained and the ore-forming fluid source and its genetic relation
with the host granite are discussed through the determination of Rb-Sr isotope age and H and O isotopes of fluid
inclusions in the quartz of gold veins. The results show that the Rb-Sr isochron age is 229+8.6 Ma, slightly later or close
to the formation time of ore-bearing rock mass (254.2+0.95 Ma, 230.44+0.54 Ma). The H and O isotopic characteristics
of quartz indicate that the ore-forming fluid was the hydrothermal solution differentiated from the Late Permian granitic
magma, with a small amount of atmospheric precipitation added later, suggesting that there is a close genetic relation
between the ore-bearing quartz vein and the host granite. From the above, it is believed that the diagenesis and
mineralization may occur in the same geological event, both related to the subduction of Paleo-Asian Ocean Plate into
the Jiamusi-Mongolia block.
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Fig. 1  Geological maps of the study area

(From Reference [15])
a— I HAG 1 & (tectonic location); b— X I8 5 8 (regional geology); c—4 %A 4 PRA™ X 35 8] ( geological map of Xujiacun gold deposit); Qr—
S50 2 428148 (Quaternary Holocene ) ; Pid— —. % 22 XA BER#E1H 2H (Permian Dapandao fm.); BNxe— FHUBZEARE LI ZH Z 5% 25 (basalt of Chuandishan
fm., Upper Miocene); yK1— AL K % (Early Cretaceous granite); kyK— [ W01 16 %5 (Early Cretaceous alkali-feldspar granite) ;
VTS — M =B — AR B AL R N KA (Late Triassic-Early Jurassic granodiorite ) ; myTJ —i =& —FARE i — K ALK % (Late Triassic-Farly Jurassic
monzogranite ) ; kyTy)—Hf = FS—FAR BT B K % (Late Triassic-Early Jurassic alkali-feldspar granite); &yTs)i—Mf = Z&S—F4R 8 I F KB K A
(Late Triassic-Early Jurassic syenogranite); myPs—HHE — & K £ 54 (Middle-Late Permian monzogranite); ydP, s—H i — & {H AL i N K A
(Middle-Late Permian granodiorite); vPt—#7 JC 7 18 #% K %5 (Neoproterozoic gabbro) ; ym—AE i< 3 % (granite porphyry); du—IA 1 £y % (diorite
porphyrite ) ; 8— N5 (diorite) 51— (compressive fault); 2—5 5 W7)2 (composite fault); 3—KiZ%4 (fault) ; 4—ENIWTZ (inferred fault); 5—
NG R (unconformity ) ; 6— & [4IX (residential area); 7—RAFEALE K Fi'5 (sampling position and number); 8—0"{A & 4ii*5 (orebody and number);

9—1" XY [l (ore field)
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Fig. 2 Sample photographs of Xujiacun gold deposit
a— BT (pyrite) 5 b—Wall & 440 BB 1k (gold-bearing quartz-pyrite vein of late stage); e—f1 3P 82 r i) 22 AR 4 1 F0kE , 15 UM 1%
(electrum particles in pyrite on both sides of quartz, backscattering image); d—#20 I 850 A E 984, I HUHE1S (galena and native gold in
pyrite, backscattering image); Qz—f7 % (quartz); Py—H &8 (pyrite); EI—4R 4 8" (electrum); Gn—J7 #1 8" (galena); Ng—H 48 4 (native gold)
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Table 1 Rb-Sr isotope analysis results of the quartz in
Xujiacun gold deposit

Fef S BEMAZAFR RB/10C Si/10° (YRb/ASr)y  (FSr/*Sr)y 20

NLI-2 A% 5.05 75.3 0.1939 0.709658  0.000013
NLI-3 A% 1.33 26.1 0.1478 0.709469  0.000012
NLI-4 A3 9.45 17.9 1.5297 0.714076 ~ 0.000012
NLI-5  fi3% 5.42 11.1 1.4069 0.713663  0.00001
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Fig. 3 Rb-Sr isochron of inclusions in the quartz of Xujiacun

gold deposit
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Table 2 Compositions of H and O isotopes in the quartz of

Xunjiacun gold deposit
FERES 54 8"0vem  8"Ovewow  8"Omo  SDvswow  BI—REE/C
NLI-1 f#E  -17.8 12.6 1.89 -82.8 216.3
NL1-2 fi#  -16.7 13.7 4.11 -87.1 237
NL1-3 f#  -162 14.2 5.63 —-85.6 258.3
NL1-4 A% -164 14 4 -83.1 229
NLI-5 A% -16.3 14.1 2.96 -85.9 209
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Fig. 4 The 6D-86"0y,, diagram of ore-forming fluids in
Xujiacun gold deposit
(After Reference [18])
5 it

A SCE I E R FA S0 IR & 4 A s ik iA
FER Rb-Sr % I 2R 47 #4 hy 229+8.6 Ma, (¥'Sr/*Sr);
0.70909:0.00013. F 47 {4 47 9k S 320k B 3 e~
B, AR DA R T H RS2 BIRG 1 T6 Sl s e FH el
. AR, RIRE 4 HERIA B R B A RAT



118 b

=

2020 4

MILIESC R LB R R AR i AR ik B3 —, A
AL ZE IR A SR LIk IR 1 Rb-Sr fRHE T R
SR EOEE e FZ N TN E R B Wl 15750 < = )12
200 “CHEE 30 min, (R A AT FEARSERL, A TTTA AR
T URA A S A IR 25 SR A . DR, Ay
Rb.Sr & 5 Ak B R A AR, X2 T
Rb . Sr [A}v 2 AR i B AR 25440 1), BT iR A9 Rb—Sr 45
PR AT (229+8.6 Ma) W] LIME MR ZENT &0 IR I 4™
asicy

BEAWFFERIT 6 0 e VR — et S is 3l |
PRGNS T E A, HI & RSB LR
HERM BTG, AR B T LEM
W45, Qaa Wy ot b B4 A e o e i o B A
PRSI 5F , &0 IRA BEIE AL . XREN &0 IR &0
TR A BIN I A A BRI Ao 4G
BN, B4 U=Pb 548843951 4 254.240.95 Ma, 230.44+
0.54 Ma'™', 35 T — St rh =&t 595
Y RV E A, BAEERRE T EATLR
(K. Ba, Rb) #7358 7GR (Nb, Ta, Ti, Th) 4
TE, B B A6 5 2 (R RRAE 1) A TE AR AR of 33 i
BT IR Bk 2 ik R 0T, e AR A
WEPHFEAR B A e Ak e ol , 2 — St — =S fit
(230~300 Ma) WPV & AR A, bR 5 45
ek e Bti- B R, 7 0] RE— ELFFEE R =S, &
SRRSO S 1 D4R -5 AR AR AR R 2%
FAE AT B S8 P 2. FE S R 5 i KRR
B ARG s P BT — RS w IRIER, WErELL
S LA AT A R AL IR
B AR TR S B R AT ARy 256231 Ma 1T
FHAERS N 239434 Mal ™! IR FA 4 R AT SE AR
LK Rb-Sr SFRTZRAF ISy 229+8.6 Ma, 3 50 A IATE
A (254.240.95 Ma, 230.4420.54 Ma) RS aidzin s,
R A BT RE A AETE [ — b s, BRSO
PR B (RS2 LR oA FH A K.

TN IRFERS G0 R B T 4 sm B, I B
KAt A = B SE  TH &0 A e kAR &
B, UCWITE R o A v OB A U FEE R A
A7 v R A 0 b IR ) 3 S5 R — TR o BN A 2
Pk 3 B R A AL T — A E A R, H A
W5 A BA Y RN R, RE 0 R A A

M ER AL 2= R 2B, K AL A o 8 50 (DL)
85.37~89.30, [H4548% (SI) 4 1.96~2.88,8Eu {H K
0.68~0.92, KW AR 7 S AR BT, ol 2R e 10 43
SR BT A AT B R T IR A A G o3
B AR

B AR F AR OR R B R R TR R AR, I HLO TRl 2
HRAFEI B ZE S, BOT DGE B i i & AR
BLR LK) SD-8"04,0 A F 31 A AL AA A 5 LA
KASTR) BRI TR B . A e 8" 04,0 (H R
2.96%0~5.63%0 , V-34] 3.72%0 ,6D {1}y -83.1%0~—87.1%o0,
35 -84.9%0 , H2 I A H K BT BRAE P, B L i
RATRER IR B T AR b o Bt G, BIHIE T &8
A7 S5 WA A6 5 AR 1 I R I R . 7 SD—-8" 040
Bl (L 5), A 0 5 AN B s T I AR 2 K X 3
TR AE AL E RS KZ T A% , Ul FE R T
SRR AT RE S AL 80 K D M KRS PEKIR S, B
R 28 384 30 RATK I AR DK g K,
WA AT BEELA T 4 M A8 TR, IS
RAEAACE A St 5 1 il AR 28 BRTR, A
W AR R e — S A A 2 o S R, S
JE IR E BT J5 A D KSR,
It 5 A BEA A RO, BRI BE S5
HIIVE , IFIE L Z R mT B il AE.

6 it
(1) AYEFAAI TR Rb-Sr ZEIFLRARNE Jy 229+

8.6 Ma, B & i A ATE LT AR (254.2£0.95 Ma, 230.44+
0.54 Ma) FEBE a2, B B B v] B8 & A 7 R —
Mo, RS AR IR A SRR A
Ak

() A% H.O R R RN, B AR
e S AL AR F MR, TSR D RIRA
FEIK B

SE K

(1], £ 55, B, 45 BTG AC AR a 0 IR & 4 s kA S it
R Rb—Sr SRR 28 S i i 7 SC[) ] HsRfb2% ,1997,26(3):
20-27.

(2 JPMagCEE, 3k Sr BT, RS0, 45 ZR R ILAT A 4 PR A 05 Rb=Se [AIV 3648
AE[T]. BT, 2013,59(2) : 382-388.

[3IBRAT %, B4 1. TP R A i A 220k Rb-Sr SR I ERAE A ()]



55 2 4] PP 5 - RIET RN e R AT S M R IR Rb-Sr ZEMT 2R 4R % 119

T PRHITT, 1991,10(4):333-341.

[4]Shepherd T J, Darbyshire D P F. Fluid inclusion Rb-Sr isochrons for
dating mineral deposits[ ] ]. Nature, 1981,290(5807):578-579.

[5]Changkakoti A, Gray J, Krstic D, et al. Determination of radiogenic
isotopes (RbSr, SmNd and PbPb) in fluid inclusion waters: An
example from the Bluebell Pb-Zn deposit, British Columbia, Canada
[J]. Geochimica et Cosmochimica Acta, 1988,52(5):961-967.

(6 Mz B R4 I8 a7 R A A8 Rb—Sr TE 4 [T ]. B it i,
2003,21(3):303-306.

(71U AR, T, 5 TS 4 040 il AR I ——k A
YA IR Rb-Sr AR (H9TEHE [J]. M5 4%, 2008,82(4)
532-539.

(8 JAAER  E BT REE S0, . WP Ll M <5 T HE I K B 1
HAERAFACARTSEL ). HUBTF4it, 2008, 82(7):900-905.

(9 JBfsL, 221 3C, TR MV, 55, BORVLT T 4 eV L2R Ll A sk
AR AR 50 Hr [0 . MBS 8, 2019, 2(5) : 413-422.

[ 10 AR 4x e, EHTIIK AP, PR VI PR ) 3 9 s DX DX St Bk A2
MEBHS I R R ] MBS %R, 2018,27(2) 1 141-148.

[11 DR, SRS, BB, 45, IO S S YRR R 9 — 1K
BEA AT U-Ph A0 BT LT ). 55 %R, 2018,27(5)
424-430.

[12]Norman D I, Landis G P. Source of mineralizing components in
hydrothermal ore fluids as evidenced by ¥Si/*Sr and stable isotope
data from the Pasto Bueno deposit, Peru [J]. Economic Geology,
1983,78(3):451-465.

[13]Rossman G R, Weis D, Wasserburg G J. Rb, Sr, Nd and Sm
concentrations in quartz[ J ]. Geochimica et Cosmochimica Acta, 1987,
51(9):2325-2329.

[14 B2 I4F. SRR A0 R EIWFSE (D ] KA F MO,
2012.

(15 JETHIS, FPIR, At 45, BRI RN 20 IRIR — K ALK
AT U-Pb AR Soa A MR A R AR L) ). 79 5 41,2018, 38
(4):98-107.

(16 TXUDUME , < Bt , 750N, 4.l M SO il ARG ) 3 3R 2L F ik
IRl R BUR# , 2013,30(3) : 174-179.

[17]Clayton R N, Rex R W, Syers J K, et al. Oxygen isotope abundance
in quartz from Pacific pelagic sediments[J]. Journal of Geophysical
Research, 1972,77(21):3907-3915.

[ 18 ]Taylor H P. The application of oxygen and hydrogen isotope studies to
problems of hydrothermal alteration and ore deposition[J]. Economic
Geology, 1974,69(6):843-883.

[ 19 TABCRN, BRI EM, 45, sp AR ()M ] Jb5t: st i b
#t,1994.

(20 155 /N0 BRHTER , B 6, 45, 5" T3PS i R ER AL R 1E 2 Rb-

SrAERELT ] Bl TARRFSE, 2016,31(2) : 57-64.

[21 JFEH, TRk, = HaRk. IR TIAE AR ARG A7 e— 1 St b 2 1 oty
HORERHAE ML TR [T ). PRIRVIHT, 1991,2(2) :41-49.

(22190, EE MORIR IS M = Z A (M ], KR 5 MR ROR
HRRE, 1993:25-130.

[23 244670, WildeS, IMEA . EARBr M A BRARAE B 5 0 B A1 88 75
BF U-Pb 4RI ). 5%, 2001,17(3):443-452.

[24 JPMEAT , SEARTT, TRHDR , 55, PURLAMS I K -1 35 Bk e 5 1
e A s TRl ——0 5 AR T LLAE A R B TEE () ], bRk
AR BRI ,2004,34(2) : 174-181.

[25]DavisG A, Xu B, Zhang Y D, et al. Indosinian extension in the
Solonkersuture zone: the SonidZuoqi metamorphiccore complex,
Inner Mongolia, China[J]. Earth Science Frontiers, 2004,11(3):
135-144.

[26 1 BB, VP SC R BT , 55, FEARII AR 2 XA M 4 — & 28 kLA
JH B U-Pb ARA0% Bk AL R 0k 3 25 SCLT ). Bhasa e,
2008,53(8):956-965.

(27 W AT A , 5K 240N, 55 BATBVLAR AR M L SE A AL B 2 1Y
B AT U=Pb 8 4 B TR LT ] 35 MR i (b BRFH2 i)
2008,38(4):631-638.

[28Miao L. C, Fan W M, Liu D Y, et al. Geochronology and
geochemistry of the Hegenshanophiolitic complex: Implications for
late-stage tectonic evolution of the Inner Mongolia-Daxinganling
Orogenic Belt, ChinalJ]. Journal of Asian Earth Sciences, 2008,32
(5/6):348-370.

[29 A FE4. ARALHLIX /N 2620 g Be—5K | A I b Bty AR A i 21
A A D ] Jbat: dr E L BTR A (dh st , 2000.

[30 2=k, BBIp A B E LA RIS 5 e D ] K.
FMOR,2012.

(31 EH, £, b5 R, %, RIBTF I 40 WM LR a0 U-
Ph AR (H R0 ZARHE A 2 [T ). s 42,2014, 88(3) :
407-420.

[32]5KHk, 4 5 =, wh b, &5 SRR VLA A0 R R AR A i 5 4 A
U-Pb 5E4F K Hb B [T ], shaRAb 535824k, 2016,38(5) :
638-648.

[33 12188, A 5 3 A7 2. AL RS IR g [0 . Mo 4%
Wi, 2001,16(2):131-134,139.

[34 ]5ai, BEECE, P, 46 A9 B PR L A0 e i 5%
MW A6 b A R il ). 254054, 2011,27(5) : 1511-1520.

[35]Canbaz O, Gokce A. Microthermometric and stable isotopic (O and

A%

H) characteristics of fluid inclusions in the porphyry related Copler

( 1 lig-Erzincan) gold deposit, central eastern Turkey [J]. Central
European Journal of Geosciences, 2014,6(2):139-147.

(T %% 141 ® /Continued on Page 141)



55 2 4] TE S MR SO R BORTERAT A il ST TR A 141

JZZR, DAHSEIZ N . K2 A LB
5.99%~27.16% , ¥ 13.6%; BEF 0.03x107°~
6.73x107 pm?, 4 0.7x107° wm?> Beg52E R L) FLER
EA WS

AR FAEIZ s E, Wik B It A gk
M 25 PR E SR R . RN R
MBI RATHIE , 6 A R RS 2 T, 24
ANTR) T 1) Z2 BRI 4T Sl 1 W 4 ket th 2 i 1L R 2
Bt AR ) K R B O T )2

BAKTE , NGE B R SAm SIS (14 F R, it
AT IRARZE M AL LT R RS T, TR Bt — 2P i R
TAE.

4 it

DIl 7E GM=SYS # - & 1 R HE ) - B A
RS, RIS RR T 52 Akl E TR
OV, B R G T H MR LA AR
AL AT TR PR A i P 450 e X 2 2 s 3 BT T ALK
R R JEIRA FEE T X, e hisA Fli
PRIX. B AR 1.13x10° t, B B T 5,
(B — AT PR TAE.

2) 7 K L 7 T A T R ) - M RR A S T A
BT IAROR FE T S . MR R T B A BB
PR AP TR B D 72 IIE , ZE R FEA E 7 TR

JER 3 S T RIRE SR 3t A 73 Af 5 T B A R 3,
SRR P S R S IS S P e S O, T ARG 3t
P R SRR SO A A (L

S 23k

(LT, ] Ze e, X35 A, 5. HAEL 20t S A1 FBI B W8 1 Ak A R
[M]. dbnt . Bb2 i, 2016: 45-46.

[2BREA. EAN LAl B AR BT [) ). EAMhH T2 ,2010,26
(11):6-11.

(3 b, Bt i, RIEAR, 45 £ A BRI A SR 25k [ ], JhERY)
PEEERE 1 2002,17(2):262-271.

(4 JTEAET, R et KRB E . T — M FR I A5 SR U A B AR AE Kb 2k
IR R AT i R LT ] il A iR, 2007, 12(1) : 54-59.

(SRS, 22 it ABEATR , 55. FREIEAS PO M B RE S MT 255 ke
CLE AR A [T ], A, 2002,41(2) : 222-225.

Lo JPMEIG, R, A B k. TERAIE A ST AR R /E A 1 1L R IR A4y i
R LT ] TSRS, 2014,33(4) :910-915.

(7150845 AR, 30 R, 45 TR 24 RS2 e A i 2 st it <)
TRA R ], A BRI, 2014, 49(S1) :233-242.

(8, EAL R, FHAAE. 6208 A R AL A i S 5P
[J]. KB 591 % ,2001,20(5) : 5-6.

(9I5| A, bt |, 55, RERAMHEI b B s o [T 1. v iy
B4 ,2004(4) :23-30.

(10 il 75, RISE, 32635, 55, NS RN AT A AR AT b | X2 R AR AR
W I R B SR ST . b BTE R, 2007, 26(5) : 567-573.

(1 A, T, 45 Sl A IR I A DL ER 2
HELT]. BB 5T, 2018,27(4) : 377-382.

(L35 119 R /Continued from Page 119)

[36 |Hedenquist ] W, Lowenstern J B. The role of magmas in the formation
of hydrothermal ore deposits[ ] ]. Nature, 1994,370(6490):519-527.

[37 JOhmoto H. Stable isotope geochemistry of ore deposits[J]. Reviews in
Mineralogy and Geochemistry, 1986,16(1):491-559.

[38]Rye R O. The evolution of magmatic fluids in the epithermal

environment: the stable isotope perspective [J]. Economic Geology,
1993,88(3):733-752.

(39 J5KFENI. A2 A1 22 A4t ST RhA7 o B 1o FH——28 i 3% Ak BB ™
VERI AR (M 1. P22  Bep R HOR ek, 1985.



