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ORE-FORMING FLUID CHARACTERISTICS AND IMPLICATION OF
ANTIMONY DEPOSITS IN CENTRAL JILIN PROVINCE:
A Case Study of Datudingzi, Zhilin and Xingfutun Antimony Deposits
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MAO Yong-xin, CUI Xue-wen, ZHU Rong-li
Mudanjiang Natural Resources Comprehensive Survey Center, CGS, Mudanjiang 157021, Heilongjiang Province, China

Abstract: A series of gold, antimony and copper-nickel deposits are distributed in central Jilin Province with favorable
metallogenic geological conditions. The study of microscopic temperature measurement and stable isotopes(H, O and S)
for the quartz fluid inclusions in the major metallogenic period of stibnite in Datudingzi, Xingfutun and Zhilin antimony
deposits shows that there are three main types of fluid inclusions including Type-I of liquid-rich two-phase (Li,o+Vi0)
inclusion, Type-II of pure liquid phase (H,0) inclusion, and Type-III of gas-phase inclusion, with the homogenization
temperature of 121.5-281.5 °C, salinity of 3.39%-10.73%, and estimated density of 0.833-0.985 g/cm’. The ore-forming

fluid is characterized by low-medium temperature, low salinity and low density. The H-O isotopic composition
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characteristics show that 60 is 15.71%0-18.28%¢ , and 8D from —111.1%0 to -83.8%0¢. The ore-forming fluid is
dominated by magmatic hydrothermal fluid, mixed with later atmospheric precipitation. The 8*S of pyrite ranges from
-8.25%0 to —3.86%0, and that of stibnite from -8.18%0 to —7.67%o. The range of 6*S values is relatively concentrated,
obviously different from magmatic sulfur. The metallogenic materials are mainly derived from the crust. The zircon U-Pb
dating results reveal that the crystallization ages of the intrusive rocks are 205+2.7 Ma, 192+1.9 Ma and 195+1.9 Ma

respectively. The formation of antimony deposit is closely related to magmatic hydrothermal fluid, aged in Late Triassic-

Early Jurassic. The antimony deposits in central Jilin Province are of epithermal-mesothermal type genetically.

Key words: antimony deposit; fluid inclusion; stable isotope; metallogenic age; genesis of deposit; Jilin Province
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Fig. 1 Regional geology and mineral map of the study area
1—45 U 2 (Quaternary ) ; 2—Z A 1L 4 % i A (basalt of Junjianshan fm.); 3— K TP H (sandstone of Dalazi fm.); 4—35 KA £H 3 S0 BREE K M5
(thyolitic tuff lava Quanshuicun fm.); 5—3i% i 41#0 % (sandstone of Fanjiatun fm.); 6—F4R% {2 A& (Early Jurassic intrusive rock ); 7— = Z it
A6 b N A (Late Triassic granodiorite); 8—FE &4 .z (A3 ) A 4 (Hanconggou two-micalquartz schist); 9—JE 14 8 B 2 BHK Bk %5 (Huanglinggou
biotite plagiogneiss); 10—[N By % ik (diorite porphyrite dike); 11—#EH 5 ik (gabbro dike); 12—Wi%4 (fault); 13—3UEH i (arc structure); 14—4x
#" (5 (Au deposit/occurrence ) ; 15—4x865" (15) (Au-Sb deposit/occurrence); 16— (15 ) (Sh deposit/occurrence); 17—4d%82H (55 ) (Cu-Ni deposit/

occurrence ) ; 18—4E < RAE(L B (granite sampling position )
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Fig. 2 Ore specimens and microscopic characteristics of antimony deposit
a, d—KRFTF 2021DTDZ-2 (Datudingzi deposit); b, e—Hikk 2021ZSC-1 (Zhilin deposit); ¢, —3E4F ] 2021XFT-3 (Xingfutun deposit); Py—#&4k
" (pyrite) ; Are—a¢H (arsenopyrite ) ; Sti—HEEAH" (stibnite ) ; Sph— A#EH" (sphalerite )
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Fig. 3 Microphotographs of fluid inclusions
a, b, c—RKFWF I BFI 1T FAEAK (types T and 1T inclusions in Datudingzi Sb deposit); d, e, f—HiAk T BAI 1T B4 (types T and 1T inclusions in
Zhilin Sb deposit); g, h, i—3F4E 18 T AT A ZE AR (types T and 1T inclusions in Xingfutun Sb deposit)
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¥—LBEE/C £8P 1%, NaCl 244
B FHY) Kot R
10, H FHE 10 FHME
21DTDZ1 i 6 268.7~281.5 274.80 9.86~10.73 10.38 AL
21DTDZ2 i 5 268.8~280.0 275.66 8.95~9.73 9.31 AL
21DTDZ3 i 6 200.5~220.8 211.38 6.16~7.31 6.69 AR
217sC-1 Vg 10 121.5~191.7 159.42 3.71~6.16 5.00 EN'e
217SC-2 Vg 6 158.9~191.5 175.97 3.87~5.26 4,60 EN'e
2175C-3 i 6 175.1~210.2 196.98 3.39~5.71 4.66 AL
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21XFT1 i 10 139.8~173.5 159.48 4.96~6.59 5.86 AR
21XFT2 Ve 10 133.5~180.6 157.39 5.41~7.73 6.65 EN'e
21ED-4 FaE 8 247.3~268.6 259.4 5.71~7.02 6.37 AR FHAE
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Fig. 4 Histograms for homogenized temperature and salinity of fluid inclusions in Datudingzi, Zhilin and Xingfutun antimony deposits
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Fig. 5 Diagrams of temperature vs. density and temperature vs. salinity for NaCl-H,O system of fluid inclusions in antimony deposits
(After References [ 11-12])
1—RFEWF 8" (Datudingzi Sb deposit); 2—EMEET" (Zhilin Sb deposit); 3—=EARLHEH" (Xingfutun Sb deposit); 4— il F4&:8" CR & REH)
(Erdaodianzi Au deposit, unpublished data)
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Fig. 6 The ™0 vs. 6D diagram of ore-forming fluid in
antimony deposit
1—R AT T4 (Datudingzi Au deposit); 2—3 4 T 4849 (Xingfutun
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Table 3 Sulfur isotopic compositions of antimony deposit
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AR 20%~25% , 1 BIE—MIB AR B 2 E 0] 534 5
ABNMTERCIR , E A0, B 22%~37%; S n B R
R, & 3%.

KFSTFHMNEK A ARAE S N BT
IR, AR R Z5 0, ORI 1. A A 2R ARHE
A, HRA. A%, BB AHA &R 60%~
65% , 2 A TEACIR , BidE 1~6 mm, EEHOIR 200, J5 3Rk
Bt RBHAZM; HRASE 10%~15%, Y H
FE—HIERLIR , B 1~6 mm, B2 HOIK JELBUR 205, B
B Ie A A e S A 20% IR RLIR R 1~
4 mm, BRI A s BB 5%~10%, /IR, RiAE
1~3 mm, EHCR A, AT Y E =8 S5 A 5
%+ 2R A.

FEARESE SN KA KA . WL 2 5 K— K
(¥ )t Brit R N 2160, AR A 4549, A 2
HAEHE B A A% B AHA kA
TEARAR, & 45%~50% , KN 1~5 mm, #8435 8 mm,
AL DL R XU RN AU, 0 L B 28 =
B R AR =8 B A2 R A S An=27;
B R A TE—IERDIR , B 309%~35% , K/ 1~
5 mm, Z2ELA0 A, B AR FCBUR, VBT AR A, A st
JCHR b TR R i =, Jmrng B i Ak, SR A
fdi LW S ¥ i SR A AREE ) A e AR RLR,
20%~25% , K/)N 1~5 mm, JEBUIR 5304 5 BB Rk,
SR/ANT 8%, FrEHAZ 0.1~0.5 mm, B BCR A , W45
DT RAHERT YA, BIRE. AT Y NE AT
Ha Bl mle + B A, Bl WG s +4 a0+
IR AT

FER A Z o AIE—F BB, KI L 2:1~4:1.
PREC S A AR, R BRI A5, 25 AT
. ThiU JE A 0.26~0.42(PM003-12) . 0.31~
0.52(NMC). 0.13~0.56(PM009-10), 24 1 7°0.25~
0.45, V34 0.35, ULHARES e A FIR AR E A
(B 7). #Eab A U-Pb WAL R sk 4 (45 E it
OSID 4t AT ).

FE&L NMC BEHUR) 18 /N5 U-Pb 455 /R 47 i

N 198~232 Ma, A48 20542.7 Ma (n=18,
MSWD=3.6, BA5E 97.0% ) , A0 HAZ AL 45 FhAE IR .
fn PM009-10 HEHUT) 29 N 5 U-Pb 45 5 8 /R 4 1%
M 177~226 Ma, INACESB 44 195£1.9 Ma (=29,
MSWD=2.8, B 96.0% ), {CEHAZ (7 45 b 4E 0.k
fn PM003-12 ZEHUT 29 N 5 U-Pb 45 5 8 /R 4 1%
4 170~221 Ma, INACEB4EE 4 192+1.9 Ma (n=29,
MSWD=2.6, B {5 95.0% ) , {03 HAR DL 45 fb AR .

xS 3 AR IRINEHR AE (B R IN A
TRAEK A ) JFRES A U-Pb MIAEBFSE, 3 AMFRAL 76
AN A U=Pb 25538 B8 A Y 4E 1 R 205+2.7 Ma,
192+1.9 Ma.195£1.9 Ma, 0% T HAZ L5 AR, [F
MRS RN, R ENTAT BB T R — A il
W RS, W E &4 T =& i —H AR i R
R

4 iHig
4.1 FRHRAMERASRIER

WAL ARRRAE R TR 25 SR B R B R A IR
TG 121.5~281.5 °C, #Fh BV 3.39%~10.73% , % 3
[l 0.833~0.985 glem®, A ¥R FE 0.1~0.36 km, 3% Bl i
AR IR SR A2 B A AN T A A, B
PR AT TR, H-0 [ 2 4 RAFE 2R 80 281k
T 15.71%0~18.28%0, 8D Z5Ak.16 Ffl h-111.1%0~—
83.8%o. TE 8"0-8D EIHh 4347 LA v, i T R AREK
SESOK AR , 38 B KRR SR A K, 3R AL
W IR LUEAE SR R 3 BB RO R A KR A FRIE.
42 BEMERFRR

XFEG 3 MR, AR IR O ) B
BRI EERET, FLUON B TR N R B
& KA A A Bt SR R R
= BEAE. R B B B Ab 0 1 8%S 8 RT LA
AR A BT IR B AL . 25 R BRI
H B R (1) 6%S T BRI 7 -8.25%0~ —3.86%0, WEBRH 1K)
84S Ui BBl 7E—8.18%0~ —7.67%0, &S (H L FElE AT, ik
TR SRR Y 6% A (=3%0~ +1%0 ) W i IX 1] 116
F L FIR A RRE , R IE T2 IR (b)), 34y
K A SRR AT BT ) Jo A Y = A S L
23Rk B A5 AR T BT R T IR
AR
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44 HHEREE

LA 8 S Tl B2 ] H BT A S R R
B R B R 43R 6 2ty B TR s T
PR I OB s BB A IR L O OB s T K
DUBRAR BT RIS TR IR CE I PR R AR B IR R A
HERURERET IR, B — NS A5 2 LK 3R [ B0 IR 43 R PRI
JEAHT TR IR KT AR PR R S b R R | A
TEXT IR E BT B AL . B R B R A Tl 2R 7 4
CREMIR A b, FEEARYR T PRI 0 B T 45
58 BN R A T2 4y, KR E S IR R
PUR TS HY - 55K PRI B IR 6 1 J22 rh PR Y e
JiE 25 1 )2 A R Y LA TR (A 45 Vg A R i A KL
). INTW K A IR B B T IR 2 S s
YUIMDG, WA 2 32 16 W 2 ity sl K LS
JE AR A ] 2

WSS ARG SIS, ARG RAL R A5
SR, 5 R R A A N AR
B IN KA TR S K Ae A, APAL
e, A XA JEAE PR Ak , (e Jre it LU FH 5 | e ik
L BEE BREE I B AR A RS SR X R VR R
HE T I RSN T, T EAE S s A R ) S A
BT DA M) A AR ) o E IR R R G, R
B JCR MG A P AR R T A A S ]
W PRI R R T B AR S Ak 2 25 A iy el A, %
AT Y B BE ) B R, e R RO A K
W AR B 1 A R = R DTVE, TR 1
W BRI EHERUE R T R A K
PRIV IR.

5 i

AT PRI A B ARSI =2 B W A
(Linyo+ Voo ) BN A AH (HO ) ELZEAA, 73 AR R TR T
T (&) KRB P EE COy(Laoy+Veo, ) T AH AL LA
7 — L 5 7l 121.5~281.5 °C, £k i3 [l 3.39%~
10.73% , % T 0.833~0.985 gfem?, B A Wik hy
IR R AR B AN A,

H-0 [ RE5 0 B, 6%0 24T N 15.71%0~
18.28%0, 8D -4k TG BBl A —111.1%0~ —83.8%o, £ 805D
E e R i B vk 20 SSs LI VAR R NG 7 \ @SB =/ N 2l 1 | vl
TE B RAGK TR K. S R R 45 3 s, Bk

[y 84S YU FBI1E—8.25%0~ —3.86%0, WEERH™ 1Y 84S T [l
1E-8.18%0~ ~7.67%0, 8*S {HILRIHK T, HIRGH
FHE.

1R A U-Pb 4EH8 45 50 205+2.7 Ma 192+
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