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Discussion on the Characteristics and Genesis of the Daliuhang Gold Deposit in Jiaodong
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Abstract: This paper discusses the characteristics and genesis of Daliuhang gold deposit in Jia-
odong. The samples from several ore bodies of Daliuhang are collected and analyzed by electron
microprobe, spectral quantification, fluid inclusions, and sulfur-carbon-hydrogen-oxygen isotopes
from the aspects of geological characteristics, ore-forming fluid sources and material sources. It is
considered that the Daliuhang gold deposit can be divided into three metallogenic stages. The ore-
forming fluid is a mixture of meteoric water and magmatic water, rich in H,O and CO,. The ore-
forming material may mainly derive from mantle, mixed with meteoric water and characterized by
mixed crust mantle source. Daliuhang gold deposit belongs to medium plutonic deposits with low
salinity, low density, and medium-low temperature.
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Fig. 1 Geotectonic location map of the study area
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Fig. 2 Geological map of the study area
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Tab. 1 Table of results of electron probe analysis in Daliuhang mining area

5 Fe Co Ni Cu Ag Te Sh Au ¥l #HIE

H1 0.04 0.02 0.1 0 14. 48 0 0.07 84. 14 98. 85 B4 (T -1 85

H2 0.21 0 0.21 0. 44 28. 84 0 0 69. 27 98. 97 e (8 -14 k)

H3 0.04 0.01 0.17 0.14 27.27 0.03 0 71. 37 99. 03 WEeET Q-1 1)

H4 0.15 0 0 0.43 25. 95 0 0 72. 34 98. 87 e (7 -15 1)

H5 0.15 0.07 0.23 0.5 21. 66 0 0 76. 45 99. 06 ARAH (259 -1 5 14)
H6 16. 91 0.23 0.09 0.28 19. 69 0 0.16 60. 33 97. 69 BREH (259 -1 5 14)
H7 0.1 0 0.14 0 17.57 0 0 81. 21 99. 02 AR 4: (7T -1 8 )

HS8 0.33 0.03 0.08 0.48 14. 48 0 0.19 82.77 98. 36 A4 (291 -1 54
H9 0 0 0.22 0.4 12. 25 0 0 86. 72 99. 59 9K 4 (291 =1 W5
H10 0. 06 0 0.01 0.08 14. 38 0.03 0.12 84. 1 98. 78 9K 4 (291 =1 45

B4 £THHRERSRR

Fig. 4 Photos of occurrence state of gold minerals
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Tab. 2 Statistics table of ore spectral analysis results
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Tab. 3 Statistical results of combined analysis

L Ag(10~) Cu( %) Ph( %) Zn( %) S(%)
; - b B
WA 6 AR 2 0.1 0.2 0.2 2
(H-1 0.5~34.5 0.011~0. 046 0.063~0.17 0.022~0. 28 1.54~3. 34
20
Sy 13.23 0.02 0. 04 0.08 2.48
(8)-1 4.5~33.0 0.014~0. 044 0.006~0. 21 0.035~0. 31 1.41~8.75
21
S 13.19 0.02 0.06 0.13 3.14
RN RS
(2591 2.0~46.0 0.013~0.038 0.02~0.14 0.036~0. 21 1.61~7.08
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Sy 18.8 0.02 0.06 0.12 3.76
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Tab. 4 Table of sulfur isotope analysis results in the study area

A=) B i HREWES 3 SAH (%) #E

1 DLH -1 W 7.7 7-1%5 1k
2 DLH -2 R 6.8 7151k
3 DLH -3 TR 7 8- 1 /(K
4 DLH -4 R 7 8 -141k
5 DLH -5 R 7.3 259 — 1 W44
6 DLH -6 X730 6.3 259 - 1§k

S5 G B 22 45 (2004) BF 5 19 0] PG & 97 43 At A] 1715 i T AR R

AU WIS X 5 SR R [ 407 3 40 25 e B AR — 3L

X3 b e kA 8% S B R 5. 3% ~10. 8%+
WEAR R 8 SHE A 3. 0%0~6. 8%0 B #E i 7 &°'S
fHH 6. 1% ~ 10. 1%, KW 4L = % & S H A
2. 7%0~10.0%0, FILLEH (K 8) . AR &0 X A
b 544 ) A5 TR) 07 28 A6 AR b R AT . R i) R 1 U
R IKCA 1 0TS I R 2 H g {E (87 S~0) TIf 4
. BRIb, AR &0 B Ak 4 0 4 [ 467 28 20 5 T
fEEH— A R EA A — IS A -3,

Hh B ik

JB AR T )

B Ae kA

MHRIGAE N WK EH
By X
KT 27 X

L | | |
0 5 10 15
5S(%0)

B8 REEVEXTASEANTEMEHKILLE
Fig. 8 Sulfur isotopic compositions of ores and rocks

in Jiaodong gold deposit
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Tab.5 Determination of carbon and oxygen isotopes in gold deposits in mining areas

FE i BRSPS AR R
B il 2T
45 8" Cepg (%0) 81 Osmow (%) 3Dsmow (X0) 3" O, o-smow (%)
1 DLH -1 Veg —83.2
2 DLH -2 PaE —79.2
3 DLH -3 oE 869
4 DLH - 4 e 8.6
5 DLH -5 PoE P
6 DLH -6 i g0
7 DLH -7 yig Za —5.2 12. 8 0.9
8 DLH -8 i A —6 10.7

E :5]8()112(»3M()wifﬁ/éx\ﬁ%m 818()/,‘“#4{*8]8()1120:3~ 20X 10T 2—2. 0; & B A0 B2 Ay — I8 % R 260 C .

WEFE AR (87 CPDB B 7 — 1000~ —6%0) FE A
— LRI X LR MIAT &0 AR B & 07 K B
9 A R U AT e e R G D B ST IR A L X 1 )
S0 AR T AT B8 A AR AN W VAR BRI 8 %) AN [ R s v
f R By 5 L [R)H R B A B BT R AR O 78 #
A FFRALDOVE & B A B T X N &0 a1
Ak PE AR R PE

B9 AT UL R MAT 0 IR 2 A B AL T M g %2
AR A R B R A= B R R A A L B R JRRRAE L
R IR G AR S T LA M EAE I . KT
W IR —AFE AL T 5 KA X RLAR . ) O 3K
75 A% TR TR S LA A T RO .

5F - 4T 4

s b ¢ iy VR LS
| B

. g KB 1E x

S3f \\\\

T kekmw 4T | ¢
2-7F B 2
N ‘ A% IR b AR

-9l I

—11k éﬁ%ﬁﬁi@ﬁ%‘*ﬂim

s Ras 8 5 I A0 5006 X

-15 1 1 1 1 I I

1
0 2 4 6 8 10 12 14
Slxowwow(%v)

E 9 Wg'ﬁ'glzj.ﬁwl— 513CPD576I8051\’10\\'*§E
(EE#EHILESE,2014 £11)
Fig. 9 Relationship between §" Cpps— 8 Osmow

of typical gold deposits in mining area

OARMER, AR TAERENL T 6 1= [F AL
%‘%ﬁél% ,%Sﬁﬂl%‘z 5, SDSMOW{Eﬂ?*gZ- 9%0’\’*79- 2%0 ’

45k —86. 9%,

X — 45 1 Sheppard %5 $2 H 19 25 2% 3 14 1 &
[ 57 2 {1 IX ] (— 80 %0~ —40% ) Bk . S e 7 Ml
AT 87 RIS A A4 >k 95 ] BB JF AN BR T S A . 7T g
ZHNREKB M,

RRMER. AWM T 2 &R EFE 5
5 oAl g, A F A7 8" Osvow H &K R +
10. 7%0~+12. 8%, F-4 4 11. 8%,

B RMAT 0 8" Osviow [H FHFFE X HA G 17 XF
LSRR B, KT & A i) 4 R =
W tE T8 BB A1 0 T R A T i K A IR K (6
Osviow 5. 5%0~+9. 5%0) JFHRAEA KRR 10),

0

=20

s
s K

—40 |

%K£\_W
-60 |
-80 L ' J

-100 |

‘SMD\—SMOW(%”)

o KBTS

-120 I I 1 1
=20 -10 0 10 20

BlgougofSMow(%ﬂ)

E 10 ﬁﬂ: 9‘?. Iz 'ﬁ“i‘ g! ﬁ E}‘ SDSM()W 1 SOHZ O-SMOW E

(EEEHEANE A% ,2015 £11)
Fig. 10 8Dswow="*80m, 0-smow diagram of a typical

gold deposit in the study area



543

B2 SRR RMIAT & 47 87 PRASAT SO R 139

M SRR L R B 4 RORE L W X TR
P i S0 [ A7 2R ST 22 1) A K 4 T B O A 2
Shy ML S IR L YR S A R AR K L BT TR AR AL

(D RMIAT &0 KA R 432 3 A Br e H
BRI B A -2 S m s ALY B B K
[ ="

) RMIFT & K& Au A3 kA Sb i 7 11
RUFN I AY 5 A o 1A L AR W R R AR A, B A W
H,O. & CO, FIREE .,

(3) KMIAT &0 PR ™ 37 A 4 28 1k 38 — L )3 4
HF 240 ~340 C, B M4 22 M 4R B 7E 300 ~
12 % NaCl, §i /& JE 1A% B 24 P 7E 0. 68~0. 96
g/cm’ AT TR 8. 4~10. 6 km, 4 i Ak 8 TI%
AR AR AR P TR R

() MU L &0 Bk (R 6 3R R AE B T AR
RATKFEHK R A, E2 0 e ki B G
RAREAK BT IR IR AFE

£ %2 3k (References) :

HOE A I, EE L RET -RARAR ST
{4 Bl AR A LT ], 24T 2% . 2004, 11(1) - 85-98.
ZHAI Mingguo, FAN Hongrui, YANG Jinhui, et al. Non
orogenic belt type gold deposits, Jiaodong gold deposit
of intracontinental mineralization [J]. Geological fron-

tiers, 2004, 11 (1). 85-98.

EEPE ERYL A BRI AR AE IR AR
WG LT]. AR E LB ,2009,25(12) :8-21.

WANG Shijin, WANG Laiming, WAN Yusheng, et al. Age
and stage division of intrusive rocks in eastern Shandong
[J]. Shandong Land and Resources, 2009, 25 (12): 8-
21.

WA, @Y . 0RF RN LWL R R,
2011,85(5):603-611.

ZHAI Yusheng. WANG Jianping. Historical view of ore de-
posit research [J]. Acta Geologica Sinica, 2011, 85
(5): 603-611.

2oy KIEE L H B RAR D RE S0 H U Bk
FRAE BB RGR [T, B4R 18 M . 1990,5(3) : 36-48.

LI Zhaolong, ZHANG Lianying, XIAO Xiumei, et al. Geo-

logical and geochemical characteristics and genesis of

Majiayao gold deposit in Jiaodong [ J]. Geological and
Prospecting Research, 1990,5 (3): 36-48.

AR B3 PR A . MEETT DK S0 R I A i
BRAGEFFAELT ], LR I £ %28, 2008, 24 (1) : 26-29.
HU Weihua, QIU Jieling, CHENG Xin, et al. Geochemical
characteristics of ore-forming fluids of Majiayao gold de-
posit in Qixia City [J]. Shandong Land and Resources,

2008, 24 (1) 26-29.

A M LR LS R R g L
JEZR G A 4 op X R M [T ). M52 R 2% 1999, 6 (2) .
315-323.

DENG Jun., ZHAI Yusheng, YANG Ligiang. et al. Tecton-
ic evolution and metallogenic system dynamics: a case
study of Jiaodong gold concentration area [ J]. Geosci-
ence Frontiers, 1999,6 (2). 315-323.

KR . 1L AR A8 G B T L I 0 DR Ml B R AR B i RS LD .
K& RO . 2012,

GENG Rui. Geological characteristics and genesis of
Shancheng gold deposit in Qixia City, Shandong Prov-
ince [D]. Changchun: Jilin University, 2012.

At A REAB IR RL S L RAR SRR 1 SR T,
A< = + %6, 2012, 28(1) :5-13.

LI Hongkui, ZHUO Chuanyuan, GENG Ke. et al. Discus-
sion on metallogenic tectonic background of Jiaodong
gold deposit [ J]. Shandong Land and Resources, 2012,
28 (1): 5-13.

Zet s T BHEAELS L IWRIRE ST Wi Big ik &
(U] R %R . 2017, 33(7) : 1-6.

LI Hongkui, YU Xuefeng, ZHUO Chuanyuan, et al. Met-
allogenic theory system of Jiaodong gold deposit in
Shandong Province [J]. Shandong Land and Resources,
2017, 33 (7). 1-6.

FAER . W RWIEE D 5 & T R PR AR B A R A AL A
WD), K& &R, 2013,

WANG Jialiang. Geological characteristics and mineralization
enrichment regularity of Majiayao gold deposit in Qixia,
Shandong [ D]. Changchun: Jilin University, 2013.

TIEVLPNVE R R A AR T AR S A e
BT IREH RZIJ] &A%k, 2015, 31 (10D
3045-3080.

DING Zhengjiang, SUN Fengyue, LIU Fulai. et al. Mesozo-
ic dynamic evolution and metallogenic series of main
metal deposits in Jiaodong [J]. Acta Petrologica Sinica,
2015,31 (10): 3045-3080.

FMCTE S AL A AR EARIM b et B
MR Ak, 2004 ; 1-15.



140 Piodb b R

NORTHWESTERN GEOLOGY

2021 4

LU Huanzhang, FAN Hongrui, NI Pei, et al. Fluid inclu-
sions [ M]. Beijing: Science Press, 2004 ;1-15.

D W= R U T A R I\ S R | A ) T
1999.115-116.

LIU Bin, SHEN Kun. Thermodynamics of fluid inclusion
[M]. Beijing: Geological Publishing House, 1999:
115-116.

PR BE L BTAN e 5 . Wi AR BT SIR T & Jm
PRI L], B R 5, 2003, 22(1) : 13-23.

RUI Zongyao, LI Yinging, WANG Longsheng, et al. The
metallogenic conditions of metal deposits are discussed
from fluid inclusions [J]. Mineral Deposit, 2003, 22
(1) 13-23.

PRA 5t . 3 WAL R = R i S L)) T E b BT,
2006,33(6):1181-1196.

CHEN Yanjing. Orogenic deposits. metallogenic model and
prospecting potential [J]. Geology of China, 2006, 33
(6): 1181-1196.

Warm, B, Erhse, L AT AERSERT ZE] A
1254 ,2014,30009) :2447-2467.

YANG Ligiang, DENG Jun, WANG Zhongliang, et al.
Mesozoic gold metallogenic system in Jiaodong [J]. Ac-
ta Petrologica Sinica, 2014,30 (09) . 2447-2467.

BEB] 22, T W 9 00 . IR X ST VG 4 07 IR A VB [7) 43 3 4
BRAGSARFAELT ], b BR"F4R 2004, (02) :145-150.

HOU Minglan, DING Xin, JIANG Shaoyong. Lead and sul-
fur isotope geochemistry of the Hexi Gold Deposit in
Penglai, Jiaodong [J]. Acta Geoscientica Sinica, 2004,
(02): 145-150.

HER W BB IWARIBIZRIRE &0 501 &
fiedr S4B ). P E# BT, 2019, 39(02):1-13.

SHEN Yuke, GUO Tao, LU Zhicheng, et al. Ore control-
ling structure analysis and prospecting prediction of
Dayingezhuang gold deposit in Zhaoyuan, Shandong
[J]. Geology of China, 2019, 39 (02): 1-13.

YA EY 48 o, N SCHE L A L TRAR RS 4 4 b BT
FRFIM I, R ,2012,39(01)  183-194.

XUE Jianling, LI Shengrong, SUN Wenyan, et al. Geolog-

FRAE 5 R

ical characteristics and deep prediction ofdenggezhuang
gold deposit in jiaodong [J]. Geology of China, 2012,
39 (01). 183-194.

LoFE R Z4a8. % . RECHSEEHBIERS KA
ARIA BRI 854 U - Pb4EIE 5 HI R R 4
[J]. ¥ EHF.2021,48(01) :173-188.

KONG Huilei, LI Yazhi, LI Jinchao, et al. Petrogenesis of

wangwangou olivine gabbro in East Kunlun: constraints

of geochemistry, zircon U—Pb age and Hf isotope [J].
Geology of China,2021, 48(01):173-188.

W2, JHOK S B A L DR TG R Tt DX T A — Al
TR 5 1 0T M R Ak 2= R AR 5 R AR L], B2 R S
T#,2018,18(06) :57-64.

YOU Jun, TANG Yongzhong, LUO Ting. et al. Geological
and geochemical characteristics and genesis of carbon-
atite in Zhaojiapingcangshe area of mianluening area,
Shaanxi Province [J]. Science, Technology and Engi-
neering, 2018,18 (06): 57-64.

R CRUAR B AR KRB 4 2 4R 07 IR 3t 5T
BRAL A REAE KR8 SCLT ] b I M, 2016, 43 (01) .
221-237.

LI Jie, SONG Mingchun, LI Shiyong. et al. Geological and
geochemical characteristics and significance of Dadengge
gold polymetallic deposit in Jiaodong [J]. Geology of
China, 2016,43 (01). 221-237.

TR, ERRLL L LR PR AR X S R R
(I " EHF,2012,39(05) : 1125-1142.

WANG Chenghui, WANG Denghong, HUANG Fan, et al.
Discussion on gold concentration area and its resource
potential in China [J]. Geology of China, 2012, 39
(05): 1125-1142.

R ER IR EEWHE 5 MU R S L TR AR R AE M
Ho g XL B8R 5 TR, 2019,19(14) :46-56.

SHAO Zhuzhu, PENG Zhenan, CAI Minghai, et al. Char-
acteristics of ore-forming fluid and its geological signifi-
cance in Nibao gold deposit, Guizhou [J]. Science,
Technology and Engineering., 2019,19 (14): 46-56.

AR ZE-, VT, 88 2R, A . S IR G T AL A 0 U AR A 2 A
MR —LIHPGE LR S0 ABILT] RIERARS TR,
2015,15(23) :15-20.

DENG Biping, LIU Wanshun, ZENG Dong, et al. Fluid in-
clusion evidence of crust mantle mixing mineralization
mechanism: a case study of Laowangzhai Gold Deposit
in western Yunnan [J]. Science, Technology and Engi-
neering, 2015,15 (23): 15-20.

PR & 284 Bk, A 56, 45 . DU RIS HON BoRs R AL &7 IR 1Y
b T IR A 2 R AR N s R AR I [T ], PE AL M
2017,50(04) :91-104.

CHEN Guozhong, GONG Quansheng, LIANG Zhilu, et al.
Geological and geochemical characteristics and diagenet-
ic and metallogenic ages of the superlarge gold deposits
in Gansu section of West Qinling [J]. Northwestern
Geology, 2017,50 (04): 91-104.

A RGP R A . AF . 35 I SR AE GE ) 1 M X 4



543

BRI IR KMIAT & 0 0 PRAFAE B pl R 43+ 141

SR N R e WS SR A 15 o Tl I B it [ 1 o
2020,53(04) :99-107.

AN Shengting. LI Peigeng, DU Shengpeng, et al. Metallo-
genic model summary and prospecting prospect analysis
of JINLONGGOU gold deposit in Tanjianshan area,
northern Qaidam Basin, Qinghai [ J]. Northwestern
Geology. 2020,53 (04): 99-107.

XUVE S BRIEAR L AT . AR Ml DX B ) 4 0 PR A
KPR H S AudiiE XRUHLT] PEdbh T, 2017,
50(04) :176-185.

LIU Yang, ZHANG Haidong, WANG Jinya. Relationship
between element mass migration and Au precipitation
inthe structural alteration zone of Xiadian gold deposit in
Jiaodong area [ J]. Northwestern Geology. 2017, 50
(04): 176-185.

TR S E RS SIS LB BRI L R e AL
WX R VE 1R A H B A1 U - P 4RI b BR AL 4 45 1E K i
HIT. b E B . 2018,45(05) :977-991.

ZHANG Guobin, HAN Chao. YANG Yanchen, et al. Zir-
con U - Pb age, geochemical characteristics and genesis
of acidic intrusive rocks in Yuejinshanskarn type copper
gold deposit, Wandashan block [J]. Geology of China,
2018,45 (05): 977-991.

BV EIDE SRR, 5 . PRI 1A R AR TR
HhEkAb A Nd - HI [5]07 2 4180 B 5 4 im0 6 &
[J]. v EH % ,2020,47(04) : 1127-1154.

KE Changhui, WANG Xiaoxia, NIE Zhengrong, et al. Geo-
chronology, element geochemistry, Nd-Hf isotopic
composition of Zhongchuan pluton in West Qinling and
their relationship with gold mineralization [J]. Geology
of China, 2020,47 (04). 1127-1154.

MU BEEE IR, & . WA BERES O IR
BRA it oo R M -HY R 6L R B A aER R L]

[El Ml J57 . 2020,47(02) : 375 — 393.
XIAO Fan, BAN Yizhong, FAN Feipeng, et al. Study on

trace elements, sulfur lead isotope and zircon age of py-

rite in Dongji gold (silver) deposit, Zhenghe County,
Fujian Province [J]. Geology of China, 2020,47 (02):
375 -393.

KI5 ZEPE R PRI . IR AR T BET R ARk
TR 8B R T R I He - Ar R ZEIE[T]. T HE
Hb %, 2012,39(01) :195-204.

ZHANG Yunqgiang, LI Shengrong, CHEN Haiyan, et al.
Trace elements and He-Ar isotopic evidence of pyrite
from Jingingding Gold Deposit in Jiaodong [ J]. Geology
of China, 2012,39 (01): 195-204.

BRI M55 . R R A% 4 2 4 Jm 4 PR Hb BT b Bk
AR HE Ko LT, P E ML ,2016,43(01) :221-237.

LI Jie, SONG Mingchun, LI Shiyong, et al. Geological and
geochemical characteristics and significance of dadengge
gold polymetallic deposit in Jiaodong [J]. Geology of
China, 2016,43 (01). 221-237.

Groves D I, Goldfarb R]J,Gebre,et al. Orogenicgolddepositsf
A proposed classification in the context of theircrustal
distribution and relationship to other gold deposit types
[J]. Ore Geology Reviews, 1998,13(1-5) :7-27.

Chen G Y, Shao W, Sun D S. Geneti ¢ mineralogy of gold
deposits in Jiaodong region w ith emphasis on gold pros-
pectingl M ]. Chongqing: Chongqing Publishing House,
1989,125-234 (in Chinesewith English abstract).

Touret J. Equation of state of CO, :application tocarbonicin-
clusions[J]. Bull Mineral,1979,10(02) :577-583.

Sterner S M. Synthetic fluid inclusions: X. Experimentalde-
ter—mination of P -V — T - X propertites in the CO, —
H, O sys-tem to 6kb and 200 “C[J]. Amer J Sci,1991,
29(01) . 1-54.

Hall D L,Sterner S M, Bodna R J. Freezing point depression-
ofNaCI—H, 0 solutions[ ] ]. EconGeol, 1988, 8 (03).
197-202.

Sheperd T J, Rankin A H, Alderton DH M. A practical
guideto fluid inclusion studies[ J]. Glasgow. Scotland:
Blackie®-Som Limited,1985,67(1) :63-142.



