2024 EE O HI/EAS B %OL% EXE N

EMNEATERT AZHRAERMCARLMREX

LagE AT ,IMEES REE R O
(LIRS = Ba L5 2. F KRR 22 B 5
3. P E BB R LB I 3 4. IR G BRI R B B T 2% 1 AR 48 TR FE ply )

WE:.BELRT AANTOETEPREARKE, 2254 FAHR, RIFIELEEN T R
BA B Aok A RAT B, R, BRBRT I TRIS A 3 AR B, BN RT R ALF Rk B 3%,
AR LA -ICP - MS RAEME W HE R, RERFT N B EFRETRELEZARTI. HRE
T, BB R N, TR AR, B ER A RN, RET WA A £ 25 =
M-# Sb.Bi &2 2%t &,AuAg 5 Cu.Pb.Zn 52 BAZ AR EMX K Z, VLY T RA Wi
BH W T R FR A A A ARG X O E T B3P, ATHRRGET 4B HEN LR
Ti ¥ RS B B, RORRA B A 3 BB AR, B3P ALTI L &2 69 ¥ T AL, 20 %
B AR pH 32 At 3, v B 69 BRPE IR B e P L B AR TR AL

KPR : ok B 3 ;LA — ICP — MS; RAZIK R AT AR Ti 3B 3 5 A AR e F 4

hE4S#ES . TDI1  P618.51
SCRRARARAD A

5l

T

[t 3 7 RIVAS I =5 | = B 2 AN ety N e 2
B, AL PR A AR . DX T T Ky 4
P AN e U R E 0E (3B il U AR L U L
T2 P B P 5 B R, AR — T AR AR TR
R eI =9) ST C CauRRal ¥ (0] (3B e i
JRUEHE S, N L B E T R SR,
JA R A <5 R B R —

R Y25 AR IR S LS00 RO T 8%
(3t 5 TAE , LA PRI RS AL S0 B A 4
PR 0= B MU B A i A R AR A BT PR B A
N (EGY R R NTIR YA L S AR 3 X
YOI Z RABTTE . IR, AT Y 25 G ER 0T IR
8™ AT DK EA T i A A ) B ARSI 5T A, (R
X RIS ] 8 5 — A By BEHEA TR , B — (o Bl
T ¢ 2 — IR AT A T 7, 56 AR s
RENEONYERE S8 S R AT il (1) A
X BT AR AT W= A Bt e, BRI 5 P A S
PR A & i, Sl o MR ORI TR 1
AT AV e, SR VF 4% B BOSH T AU . pH & HAE
PRI 0 ) AR A A, P S A PO E R S T AR
BORPRBOPE BRI AL R o DRI, 1) RO ol LR
WG S5 B UL (LA — ICP — MS) X P4 7 4 Ji ™

X EHHS 1001 —1277(2024)06 - 0065 — 12
doi:10. 11792/hj20240614

PRASBUSA AN 8™ B BEAY A1 DR 4T AR X o3
B, B2 PR AT L, TR I A A pH A% 1 K
F AL R, DA 3 AT E LA

1 REtRST Xt

VG725 BB R AL At 3t & JL R B I IL
L (W L) i el b AR i 22 i Tl
WIFERE R AR, AR A G 3 R AR R Bl Y
SR, SR RO OP-PE A T AT 1 T B R A . BRIR
R SR TUE & #)2 l old kl - PUR
A R BRI - TIRUE R o 52 Z2 I & 1 3)

GRS 3 0 S 2%, FE B2 BRI RO R
L— A LS TR ZR N0, JSCA A R 52 R0 i 2
PR DI P A AR LK 1) 5 35 1 3l 2 252 07
ZACACAR 1 — A 13 BT U 0 SRl e 1 A
KEHHAME "

0N BB ER AR MR 122 S F I T
M2 AE AR A S R 0, ARl AT R T ]
PSEHIA A . SRR H)R AR IR 1) J A 1)
AREFIEEETN T 2 LARKUCOYIBWERT A S22 A4
RIRE M S WA ILIE 2) Jf X EE )R, 7274
P A0 B S T B 2, 3 R ok
FUT R e 2 T AL AR A DA A T
41 U - Pb 48, AHHAS BRI o (1 879 £15) Ma,

S RE H 1:2024 —01 -05; &[0l H 3 :2024 - 03 -25

BT H A A RBIAZESITH (202201011611C,20170101201JC) 5 PRES 8™ I KB R HITT 4 1 AR A WFFE H O I i ( SDK202203 )
YEF A S (1979—) 2, TR, S 3 AR B IAS B R 307 45 B T A  E-mail : mmx1232023@ 163. com
# WAFNEE ANE = (1999—) 2o, BERSE AL W52 05 100 77 35 £ 5 )45 s E-mail : lysun23 @ mails. jlu. edu. cn



" £

1L BT Rty et i AR
LAl RURT FHIN SR Ly A e

wy
“
i
“

3—HEEAR IR 4— U UEEIE  S—ERIGTE

Bl it &R OBRTEHELFRERE
Fig. 1 Tectonic sketch of Proterozoic orogenic belt on the

north margin of North China Platform and adjacent areas
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Fig.3 Comparison of micro element contents in quartz at each stage of Xicha Gold — Silver Deposit

10 7% ~3 523.46 x 10°°, Li it & /> ¥~ 48. 26 x

107° ~107. 48 x 10 °, GRS Ti & & 1% 7 f#

100 g .
E
- @ B °
L o o™ ry
10E ‘ °
$ = e
= C ‘ @
2 I -2t g
n] Lopeeann IR 11 11 11 i
1 10 100 1 000 10 000

w{Al/10™

%, 5 Al SR FASOC R M Li g i I, 5
AL SR IEMRRR(ILE4) .

100 £
F b
E o i
B @i ik
o @5 =B s
10

wiLi/10
1 Ll IIIII:
. :%
L ]
[ ]

10 000

0.1 L1 diiain Lp it I EETI
10 100 1 000
w(Al/10™

B4 ARERUARREBES ALE Ti L thEE
Fig.4 Covariance diagram of hydrothermal quartz Al vs. Ti and Li in Xicha Gold - Silver Deposit

3.2 AET MURET

UTAEARMFFEAE R R, Ao Ti &8 5 4 90
PR RA T IZ AR, Ao rp T sy, U
TG BE e o PRI, AT a4 A S T T
JETT (TitaniQ ) AMFFE A FEPTE M AL E 6. AR
AN PR ATSE WICTTTE RLEE mT AFA B 3t
E[ZS—%: .

ey A e Ti o o BT A SRR 2 A e Y

KIFERGEHRIKER (T -Si*) IR (T) ZsAh
o 3765 0
[1g(a“’7T) _s. 69]

A w M A T TR (107°) s ag, A A g
TiO, HIXF & 2147 G I (S L0 AT R 1) 77

il BT T M B B2 T, A AR R R R
Ti K2 (AN 38 5 LG40 A W B iR R . (R,
WERIFIER R TiO, BT B & AN, RO %A 4
ZIA B, A AT DA A 0% T SRR T, RN
TRZ IO, 15 B UEAT A EAN T, TR 22 BAR /N
HIABF 5845 SR WY, 76 foff P AR W) 9 47 0% T b Joi 3k 2
TEEAT TS YR B R R 25 R, X T TE At
T 700 CHEA, Y ago, 2R 0.2 B, TR

BEMIRZEN —30 C ~50 C 524 ay,, %N +0. 1 i,
THARE IR AR S 20 €77

ARICA YL TIO, 1 BEff IR EL 0. 8, Mm%
FIVTE R EE T o A 9 2 A B PR TR L I 1
3 A Befa e b Ti S ARAGK(L) 4R LR 2,
HIZE 2 AT 55— B Bl B 2 506 C ~ 631 °C 25 —
BrBLid By 421 °C ~ 570 °C, 25 = Bir Bl Ol
395 C ~475 °C,3 Rl Hr B KR (LKL S) o

®2 AERTIHEGREITTESER

Table 2 Calculated results of quartz Ti with geothermometer

BB w(Ti)/10° L/ °C

P 5.78 ~26.82 506 ~ 631

5B BE 1.48 ~13.42 421 ~570
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Fig. 6 Diagram of quartz laser stripping in the first stage
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Fig.7 Diagram of quartz laser stripping in the second stage
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Fig.8 Diagram of quartz laser stripping in the third stage
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In-situ composition and geologic significance
of multi-stage quartz in Xicha Gold - Silver Deposit, Jilin Province

Ma Minxia', Sun Lingyun®, Sun Jinlei**, Zhao Changji’, Qian Ye™*
(1. Qianjiang Real Estate Registration Center;2. School of Earth Sciences, Jilin University;
3. Institute of Geochemistry, Chinese Academy of Sciences;

4. Shandong Province Engineering Research Center for Deep Gold Mine Detection Big Data Application Development)

Abstract: Xicha Gold — Silver Deposit is classified as a mesothermal vein type deposit formed in the Early Creta-
ceous, primarily containing gold with associated silver. The mineralization process went through both a hydrothermal
mineralization period and a supergene mineralization period, with the hydrothermal mineralization period divided into
3 stages, each characterized by the development of hydrothermal quartz. Using LA — ICP — MS in-situ micro-zone
analysis techniques, micro element composition analysis of quartz at different mineralization stages was conducted. The
results indicate that the second stage is the main mineralization stage with the strongest mineralization, serving as the
primary gold mineralization phase. Gold-bearing minerals are predominantly sulfides, but during the second stage, the
content of Sb and Bi significantly increases, and gold and silver show a positive correlation with other metallic elements
such as copper, lead and zinc, suggesting that the gold-bearing minerals in the main mineralization stage may also
include telluride and bismuthide, or be encapsulated in quartz in the form of fine particles. The quartz Ti geothermome-
ter constructed based on the titanium content in hydrothermal quartz indicates a gradual decrease in mineralization
temperature during the hydrothermal mineralization period. The systematic changes in Al, Ti, and Li content in quartz
suggest a gradual increase in fluid pH from initial acidity towards neutral to weak alkalinity.

Keywords: hydrothermal quartz; LA — ICP — MS; in-situ micro-zone analysis technique; Ti geothermometer; ore-
forming fluid; gold-bearing minerals



