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Abstract: The Xiaobeigou gold deposit is located in the middle of Jiapigou metallogenic belt and is a
quartz vein-altered rock type gold deposit. The ore-bearing surrounding rock of the mining area is mainly
high amphibolite and granulite facies plagioclase amphibolit. The gold-bearing quartz veins are small,
discontinuous parallel veins or lenticular bodies found within secondary brittle shear fractures
superimposed on an early ductile shear zone trending NW. There are also some low-grade altered rock
type orebodies (altered mylonite and gylite) developed on the sides of the upper and lower plates, and at
the apex. The study of fluid inclusions from the main ore-forming stage shows four types of primary
fluid inclusions: CO,, CO,-rich, CO;-containing and gas-liquid two phases. The homogenization
temperatures range from 226.8 to 362.5 ‘C, with salinity w (NaCl) between 3.57% and 11.95% , and
density of 0.65 to 0.91 g/cm’. The ore-forming fluid generally belongs to the CO,-H, O-NaCl system,
characterized by low temperature, low salinity and low density. The ore-forming pressure ranges from
70 to 206 MPa, corresponding to a depth of about 9.8 km. The 6" Oy suow composition of the O isotope
ranges from 10.8% to 11.3%, while 6Dysuow value of the H isotope show values of — 102.8%; to
—96.7%0, and the 8" Cy.ppy values of the C isotope are between —20.6%, and —8.3%,, indicating that the
ore-forming fluid source of the main ore-forming stage is of mantle origin. The homogenization
temperature of CO, and CO,-rich inclusions are notably lower at —24.7 to 26.6 ‘C compared to other
nearby deposits (such as Sandaocha gold deposit of 21.9 to 29.7 °C, Erdaogou gold deposit of 23.8 to
30.9 °C, etc.), suggesting a deeper mineralization. The geological, fluid inclusions and H-O-C isotopic
characteristics of Xiaobeigou gold deposit indicate it is a medium-temperature hydrothermal vein type
gold deposit, transitioning from the brittle zone to the deep ductile-brittle zone. There remains potential
for further deep exploration, though the ore type may change from quartz vein type to tectonic-altered
rock type or tectonic-altered mylonite type.

Key words: ore-forming fluid; fluid inclusions; H-O-C isotopes; mesothermal vein gold deposit;

Xiaobeigou gold deposit;Jiapigou metallogenic belt
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Fig.3 Petrographic characteristics of representative fluid inclusions from Xiaobeigou gold deposit
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Table 1 Microthermometric data for three type of fluid inclusions in quartz grains of main stagesin Xiaobeigou gold deposit
Tuw.co,/ Toda Th.co, / T o vice T w.t01/ (NaCD 0,/
o a K 3 kKT €Oy 1o/ h+COy / TOT w(NaCl) / 0o, o/ |
C C C C C % (g/cm® (g/cm®)
CO R —60.3~ —24.7~ 0.87~
—59.3 —11.5 0.91
& CO, Ik —60.2~ 7.6~ —24.5~ 329.8~ 3.76~ 0.65~
A IR i —59.7 8.1 —21.9 354.7 4.69 0.69
TG &5 comBk —59.8~ 6.6~ —16.7~ 298.6~ 1.32~ 0.67~
—59.5 7.8 —11.5 348.5 6.46 0.79
AR R A AR —7.6~ 275.6~ 8.94~ 0.77~
—5.8 325.4 11.23 0.83
CO {21k —60.2~ —6.2~ 0.81~
—59.0 3.4 0.85
W CO 2k —60.2~ 6.7~ —6.0~ 267.5~ 3.57~ 0.65~
PN —59.0 8.2 6.5 361.2 6.29 0.80
TG 5 Cco Ik —60.1~ 6.7~ — 4.6~ 287.2~ 5.23~ 0.72~
—58.7 7.5 5.9 331.2 6.29 0.78
AU A A A —8.1~ 243.5~ 7.72~ 0.75~
—4.9 347.3 11.84 0.91
COz A —60.4~ 11.9~ 0.67~
—59.3 26.6 0.77
& CO L fk —60.1~ 6.6~ 10.2~ 263.8~ 3.76~ 0.69~
IR B —59.4 8.1 20.2 336.9 6.46 0.81
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—4.4 329.3 11.95 0.90
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Fig.4
Xiaobeigou gold deposit
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R 275.6~325.4 °C, 5T RmALY T A H243.5~
347.3 °C, PRI AL A 226.8~329.3 C (A
daicve) . MM AL B IR S 4 1 — R B T R B L A IR
K% BEAR KN 0.77 ~0.83,0.75~0.91,0.77 ~
0.90 g/cm?,
42 H-O-CR{IZE

X /NAG IR A0 IR F2 R B B 4 R0 AR AT
THAEEARH-O - CFEMEMLERCGE 2D FE
WY 40 Dk R B 0 A S F AL R 0 Ovesmow TH A
11190, #5500 A4 A B2 AR K 48U E] A R 01 Oyosmow
fHR 4. 3%, A 2 1K K & [ 2 Z 6Dvswow fH 4
—98.9%s Z WAL W™ A A AL FR 6" Oveswow
{E A 10.8%0 1 11.3%0 » 48 5 B I 1A £33 2 1Ak /K 48 T] o2
F 0" Ono-smow TH M 4.0%F 3.7%, AL ZE A& K & [ 37
Z 0Dyoswow TH A —102.8%0. — 96. 7%, 5 H B R 6% 1L
W AE AL R 6 Ovasvow A 11.1%0, 45 G 1 —
T P8 9 B BT A AR K LR R 0" O, o-smow TH
3. 5%, A B AR K A W AL B ODvswow H N
—99.4% A B AT AW R (R 2) /NI &8 K
A B B 6 Dy-swow 18 43 1 24 H 1 — 92, A
—97%0, EW —102.8%0 ~ — 92%, ., B 3] — 97%, ~
—78%050" Ov-swow TH 73 3 R H 1 4.0%0F111.6%, . &
1] 8.3%0~11.3%0 Ma 4.4%:~12.8%,,0" Oy, o0-su0w
{873 0 > B 0. 50%0 Fl 5.49%, . 3 H] —3.26%,~

4.3%0 W —9.40%0~—2.68%,.,

R CO. B[R 28 43 Hr (38 2) KT, 4 FFFE 5
AR [ 7 6 Cyoppn [H 2 — 20.6 %0~ —8.3%.
Hoan kIR B4k 90 B A (22GP - 2) g —14.8%0, 5%
HARBRALYIH 7 (22GP - 5,6) R —17.9%, F1—8.3%0
HORBRALI B 41 (22GP — 9) i —20.6%0, SR |- 5B
H Bt 4 ) A AL W 1 22 Bk 1) 7 3% (R B R AR A9 4R

5 it

51 R REHERSEL

iFF 5 B e B Y b DX A R 1 AT R AR B
A EA IR (170 ~ 310 C), R (1% ~
18 %) W4 &5, IR Al 4o CO, — H, O — NaCl /& & il
NaCl - H, O K & . /NEIE S0 K F B By B A
KB CO, & CO, & CO, WP 4 b2 3
A AR AR e AT TR A SR T R R R S
KA HAAYE CO,- H, O — NaCl & & HUR; 15
[ — PR3l A AT L 4 A 2t A A AR AR SR A (]
3) o 2R W LA AR i WA A b T — R 35 5 RO AR
FORAS S [F] B B 7R B U AR T g R R O O TR AR
FRP R IR S O 227 ~363 “C 2 AL & T
R AL 5w (NaCD 2B I AE 306 ~ 120 Z 1], )&
LRSSl s % R 0.65~0.91 g/em®, LR
B A0 IR 32 B0 B B ™ 3 4 Sy — o e I L L AR

x2 MMASTRARABRTMEAEMNH-O-CRNESMER
Table 2 H - O - C isotope analysis of quartz at different ore-forming stages in Xiaobeigou gold deposit
0N FE i [OAIERESS B
B Bt i 5 8" Ov-smow/ %o 8Dy-smow/ o Y — i/ C 818 On, o-svow/ %o 8% Cy-poi/ 0 R
4.0 —92 425 0.50 [15]
LB Be
11.6 —97 320 5.49 [15]
22GP -2 11.1 —98.9 318 4.3 —14.8 A3
22GP -5 10.8 —102.8 318 4.0 —8.3 A3
22GP -6 11.3 —96.7 295 3.7 —17.9 AL
F BB
22GP -9 11.1 —99.4 295 3.5 —20.6 3L
8.3 —102 240 —1.14 [14]
9.1 —92 190 —3.26 [15]
1.8 —78 165 —9.40 [14]
4.4 —78 165 —9.20 [14]
e i B
9.1 —92 167 —4.95 [14]
12.8 —97 150 —2.68 [15]
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Fig.5 Plots of homogenization temperature versus salinity of
fluid inclusions of main stages from Xiaobeigou gold

deposit
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Table 3 Metallogenic pressure and depth of main deposits in Jiapigou gold metallogenic belt

_— e L — COx A — ST/ TR T T TR/ B IR pigss
i/ C WEE/C MPa ¥I{f /MPa km BIE /km e

Wi F 129~326 34.7~109.6 72.3 6~7 6.5 [30]
/LA 275.6~357.4 —24.7~26.6 70~206 138 7.8~11.8 9.8 A3
=il 104~375 21.9~29.7 40.49~112.72 76.61 1.10~3.54 2.32 [11]
VU 3H 7 117.5~374.6 43.5~109.6 76.55 1.20~3.58 2.39 [32]
ALE 218.2~428.0 28.5~31.0 75~125 100 4.4~7.5 5.9 [33]
e Jg 1 AT 200~360 115.0~187.7 151.4 9.11~10.57 9.84 [19]
B_i- R} 190~290 23.8~30.9 135~145 152.5 5.1~8.0 6.55 [14]
NRTF 94.7~323.0 23.3~31.2 26.1~97.4 55.6 1.08~3.42 2.06 [34]
KH+ 100~265 13.5~29.2 9.98~78.66 44.32 3.06~7.92 5.49 [35]

TE O™ HE g 3 5 i R S TRV AR % v s 0 AR 22 A (B 1 v CO. i BE MR Dt B CO2 A0 ZE 1R LS00 A 22 140 A1 S B8R, IF 5 B
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Fig.9 Schematic diagram of metallogenic depth of main gold

deposits in Jiapigou metallogenic belt
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