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Abstract: As one of the four most famous carving stones in China, Shoushan stone is mainly produced in the Fuzhou volcanic
basin and formed by alteration between acidic volcanic rocks and hydrothermal fluids. The characteristics of ore-forming fluid are
the key to understanding the mineralization and exploration model. The hydrothermal quartz from Shoushan stone deposit was
sampled for the experiment of fluid inclusions and H-O 1sotopes. The thermodynamic tool is also adopted to quantify the conditions
for the formation of Shoushan stone containing kaolinite group minerals. All fluid inclusions in quartz consist of volatile-liquid

phases. The homogenization temperatures are 197 °C and 211 °C for samples from Liuping sample, and 245 °C for that from
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Gaoshan. The 8Oy gyow values of quartz are 8.3%, and 8.4%, and the 8Dy gyow values of quartz are —61%, and —83%,. Combined

with the H-O isotope results of kaolinite from previous research, the H-O isotope of fluid is calculated theoretically under different

temperatures (150 °C, 200 °C and 250 °C), which demonstrates that the ore-forming fluid is a mixture of magmatic and meteoric water.

By the addition of meteoric water, the temperature, salinity and pH of magmatic-hydrothermal fluids, hydrothermal fluids are made

more suitable for the formation of clay minerals. Then, the long-term water-rock reaction leads to the sufficient alternation of acidic

volcanic rocks, forming a variety of Shoushan stones. This study improves the mineralization model of Shoushan stone and

provides insights into the exploration of metallic and non-metallic deposits caused by epithermal hydrothermal alteration.

Key words: Shoushan stone; fluid inclusion; H-O isotope; fluid source; mineralization condition; ore deposit.
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S F R A Bh T B AR R 58 35 5 1L A T AR A

R A5 W2 PR W 0 BT W RR AR 25 5 i N R ik
A8 5 R W RS A I (Zhang and Zhang, 20203
Hedenquist ez al., 2022) , & € A8 DLAS B 06 A
Sy, AT B AFTE B K A BN A T AR O
A (K 3). F LA SEAIE KT HIE BT, 8
HEE N 2.5~3.2 g/em’, MR I H A A% E %
3.0 g/em’ AT AT, HL R 500 m IR BE Y ) 20
130X 10° Pa, #1 F 1 000 m XF Jif 1 J& F71 25 K 300 X
10° Pa. % J& 2| 55 3 BT b BA 8 IR B, 7T A
400 °C Ph b, 1 ¥ 2 R J) T i A 08 B E 2
1 215 °C M3 . T J& # J§ SUPCRT92 %k £ (John-
son et al.,1992) , 4y HH5H T AR R BE & 77 (130X
10° Pa, 300X 10° Pa) Fl A [A] #& &£ (215 °C . 300 °C
400 “C) &M, X 74k 2 LY - 5 % L
(lg K). 3 F 150 4k 459 i 25 5L, 8 n] DUAE X 2 =t
Hi 43 AT K A R KA T T Y ) B 2 S

MK 78 E R 130X 10° Pa F1 300 X 10° Pa i,
ARG B R R (lg K) B9 28 16 A K. A T
ZF U A Ak T RE 5] R ST R AR AR Ak s sk
& ULTE TR 2 PR B v R S R 19 s ) 72 Ak % B2 vE
B 5% A TR R I G, B R SR T IR B AR Ak X
7 10 0 T R 5% L FE R 7 352k 300<10° Pa iy
AR T AR 3 A E B A5 AL AT L2 AN W) IR
J& (400 °C 300 °C 1 215 °C) A& 4 foh 725 i 44 g 24
ST AH T (L) . i [ T /s K A 2™ ) 2 3] 4R Tk
AAE S5 B T B = B2
Yy CA] DL e — 25 il AR Sk 5 08 A (Simmons er al.
20003 Xiao et al., 2022). % HoAS ) 8 B 4 144 B 1Y
Wy AR B, W] DL R B R [ A R rp (400 °C B
300 °C, FFEE] 215 °C) , AR 7= Wy 55 06 3 T 5 X 3k
B KR 4, SR EE AR, RO HCOE FE L
K1 Na Pt , #4% h 19 1g (aK " /aH ™) 1 1g (aNa ™/
aH™ ) I i 78 48 K, PR SR &b F 28 B 08 £ 4 35

8
7.
WA
6.
5 i —
= Wz & =
= S
S ¥
z 7
= /
= 7
a2 iR
S P=300x10°P
—300x .
P — 400 °C
—300°C
—215:°¢
L 1 L 1 1 1
1 2 3 4 5 6 7 8

lg(aK'/aH ")
K8  Na-K-Al-Si-H-O F 4t thi ) i - i A 151
Fig.8 The stability fields of minerals for Na-K-Al-Si-H-O
system
Kin. @4 475 Ser. =5 Kis. #1415 Ab. K6 ; Pe. th =t

AR AR Y K B
s e Ta I g | s
) s 60 )

p088 608 6 b 4 b

| EEayst [ ]#usH#
| P A4 AT
] v o o e e [N | xekeksse
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B9 A8 N A LA s 5 3R 38 PR OO v R4 46, 1997 18 200
Fig.9 Sketch map showing the metallogenic model of the

Shoushan stone in Fuzhou City (modified after Gao
et al., 1997)

PN A O, TR iR e SR PR B A A S N ) 3
BRI H I AR R pHAE TH s KSR T LA
T 2 ol 78 A e O B SR R A A TS K el
AR A R B TR Ak B S o) ik AR B A D 7 A

TE HE AN 75 7 i A TR B BE Al B (R 2 N
&, 2017) , L2 5 AR UM FE AT 1 77 1L A7 AT POl
R AE R BT 75 W) B 2 26 0 E— B R TN
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RHE S AT 5 1L TR 0 L B 0 R O [ o 28 AT J% 0 BRI 25 o717

A7 AL B9 AR CE9) . BT 5, T B9k
L 2 S T B A T — S LA B R R A A R K
21,7 A A el B e SO T S A X Y
RAREKIEA PO AR R AR SR pH (E
S5 U8 R B I A B L YR R IR K A
Xt RS E B4 AR I K B A A I HILR P
I — AR R Tl A ROk A OB TS AT
Hi T A 22 i B8 A R M K s, 5800 S K B
A ALSIRFE LR I PR (PRI A5, 2024) JF 1242
BIPRAR OIS IR B A% DR W7 2R = 1) 1 el S5 A
Z5 ), TS A IR B T (180~250 °C Z [a)) A= K i
B v v i A R RO S R 2R AR A

5 458

(1) XF 2R A 48 M 5 1 b X S8 ) o o
Tt AR A AT IR S5, AR AT T LT B R R Y ) B
Ak 25 2 550 MBI L R b ) o R R AR R
AR K T B, IR RO 45 R R B X GRGR
JE R 197.4 °CL210.9 °C, @ th & X1 #4008 5 R
244.6 °C 5 P b SRR AL T2 INR BOUR AL T .
(2) 75 3K 15 Wi K 40 22 0k B A KR AE () 5 Ak
S S I S | s 1N IR W 1 e i
Y H-O [A 47 R 45 2%, X 8™ 35k % H-O [6 {7
FOREAR SEAT R A, 45 SR R WS L bl AR AR T Y
PO A ORI KRR BRI A Y .
(3) R #2233 T B B 1A 7 fh A8
WG AT A R RS B O A LA 3 D o8 R
WA B B B AT RS KA RN R R
IR N N W ) R A 2. R NE
B pH R ER B A REAE AT R T bl AR TR R 08 A
] B9 B 7ol A5 8 R 00 R M I A 7S 4y il AR L B
AR FEE ZHEMF LA, I H RN S S AL
Si 5 T Y A AT DL W7 2 (R i R A
it A 25 ) 245 f 1 350 43 A6 o 2 1 R o T A Ll A
O A R RS R B AT R IR X B R
B P TAEA T AT B SR G R 4R A AL B AR A 69 A5 B Bt
FEMTKRF (KRG B L3 LR i, b
RRBMFALE & FRAT R T RS E L)
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