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Abstract: The Zhenlongshan magmatic hydrothermal metallogenic system is located in the dome formed by a large short axis anticline
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in the front arc of the "mountain shaped structure" in Guangxi.The deposits (occurrence) mainly occur in the Cambrian and Devonian
clastic rocks.Fluid inclusion thermometry, laser Raman, and H—O=S isotope studies were conducted on typical ore deposits. The system
elucidated the source of ore—forming fluids, characteristics and evolution of ore—forming fluids, and sources of ore—forming materials for
gold, silver, copper, lead, and zinc deposits around the porphyry, and preliminarily explored the genetic connections of various ore
deposits (occurrence) around the porphyry.The results show that the inclusions are mainly gas—liquid inclusions, and contain more CO,
and CH, inclusions, and occasionally contain NaCl daughter crystals. The homogenization temperature of high temperature deposit is 320~
339°C, and the salinity is 8% ~9% NaCl eqv; the homogenization temperature of medium temperature deposit is 280~299°C, and the
salinity is 7% ~8% NaCl eqv; the homogenization temperature of low temperature deposit is 160~ 179°C, and the salinity is 5% ~6%
NaCl eqv.That is, with the decrease of homogenization temperature, salinity also decreases. The 8Dy yow and 8" Oy, of quartz
concentrate in —55%o~ —80.1%0 and —9.1%0~ —18.8%0.The H—~O isotopic diagram is mainly in the range of magmatic water and tends
to shift to meteoric water, which indicates that the main source of fluid in the above deposit may be magmatic water, and there is the
mixing of meteoric water in the later stage. The sulfur isotope peak values are concentrated in the range of —2%o~ 2%o, in which
arsenopyrite is mainly positive and stibnite is mainly negative. Generally, there is a relatively uniform sulfur source, indicating that the
sulfur in sulfide comes from magma.The above research shows that the distribution of ore deposits ( occurrence) in Zhenlongshan area
has obvious zoning characteristics of magmatic hydrothermal metallogenic system.Porphyry high temperature hydrothermal deposits are
developed in the pluton and its edge, and the periphery gradually transits to medium and low temperature hydrothermal deposits. The

horizontal and vertical mineralization zoning model for the magmatic hydrothermal metallogenic system in Zhenlongshan area are

established.

Key words: metallogenic fluid; metallogenic material; magmatic —hydrothermal metallogenic system; Zhenlongshan of Guangxi
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Fig. 1 Geological map and distributopn of deposit (occurrence) of the Zhenlongshan area, Guangxi
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Fig. 2 Geological plan of Zhifushan mine site
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WA, 18 DL R K o — B i A R 1R, IR R
INEZHCR 3~8 pm, IR ELTE 80% LA I, Z2 9 ASHLN
B, B ARSI R0, BRI R D
T & WA A,

IS &5 Al A AR SR O — R IR A, S -
T = AR AR, AR P EEAR LS — A, T
N TR I RRE M, 2R R B,
412 #MAkBEZ

IR — 2 B R B N S R
PRHEATIOE RS D, P57 IR T AE, DA R4
ERAENNR Z BT Z R, 4558 Bon AR
ST EEN CO, (TN E 1277~1384 cm ') |
CH, (WA E 2911 ~2914 cm ™) (H, O (JF I B
3393 cm ' 3441 em ) (I 15)

413 ZmniE

W ROEHLE DK 58 AR S AT I AL B AE ¥
HMET, TR, | RS WA AT TR 2L,
AR 22 S B0 50 5 T A s S A BE AR e AR IR 5K
BRI ECH R /D 5 T AL 7 B B AR e 0 LD R
W22 UL AR S AR A LG i AL

B P 1L Hb X 45 BUTRY 9 DR A I A B R I
MRAERE 1 A 16 B 17, Ho T Al
TR kB TR A 2 R ) it 0 b TR B
BIMRYE Bodnar (1993) 45 A9 oK s WL BE —3h FE ¢
RERAN,

KEHH, AR R T AL AR, ¥ —E
FEIX ] A 88 ~ 160°C, £k B X [H] Ry 4.49% ~ 11.34%
NaCl eqv, 7K EE X 8] —7.7 ~ —2.7°C,

KR (LY RER, IUAS A 35 T o WA R A
YR BE IX ] 2k 89 ~ 277°C , £k BE X 6] Ky 3.39% ~
16.05% NaCl eqv, VK IR X [H] A —12.1~ —2.0°C,

—RRwT, WA R T R W AR, Y —
TREEIX 8] Ry 78 ~ 182°C, #h BE X [H] 4 3.39% ~6.74%
NaCl eqv,bk,ﬁ?ﬁggl‘mjﬂ—4.2~—2.O°CO

AL Z @, 1 B E maEk, ¥ —EE
X[8]2h 159 ~ 371°C, R BE X 8] 2h 5.11% ~ 12.51%
NaCl eqv, K s B X 8] A —8.7 ~ =3.1°C; AV E S A
B YRR X H] K 316~372°C, $hEEIX ] 4 3.06% ~
3.87% NaCl eqv, VK S X 0] —2.3~—1.8°C,,

Ve A, 1 AVE WA, B — IR X ]
K 144 ~263°C, 5 X 8] g 1.23% ~17.43% NaCl
eqv, VK IR X ] A —13.6~ —0.7°C; Il A& AL 5
M, 24— 5 BE X [H] Sl 380 ~ 419°C, £ B X 6] Ky
6.01% ~7.31% NaCl eqv, VK 35 LB X ]~ —4.6 ~
-3.7°C,

AL AR A, T AR W A, B — IR R X ]
225 ~357°C, FEEIX [H] R 5.71% ~7.02% NaCl
eqv, KR BEX 8] —4.4~ =3.5°C; II AE KA
2 — R B X ] Sl 243 ~ 322°C, #h X E] K
4.34% ~4.8% NaCl eqv, VK & 8 BE X [8] 2 —2.9 ~
=2.6°C; A& F i 2 AH A ZE AR, 39— X [H]
270~383°C, A R IR EE IX (8] 2h 130~ 180°C, #h BE
X [8]A 4.18% ~30.7% NaCl eqv,

42 H-\EREMLE

AR FEZE T 1L IX 7 AR

PR (35,) W5 10078 S A0 kR i, S50 248 R4 D

F1 HEUMXETRERERRMELSER

Table 1 Microthermometry results of inclusions in Zhenlongshan area

R (o eS| va]cc/oc T,/°C T/ °C TR /9% NaCl eqv
KiE 1L (n=88) 1 —6.4~-2.6 138~263 4.34~9.73
KE(n=57) I —7.7~-2.7 88~160 4.49~11.34
IRZE(n=35) 1 —12.1~-2.0 89~277 3.39~16.05
=Kkl (n=23) 1 —4.2~-2.0 78~182 3.39~6.74
UL 1 -8.7~-3.1 159~371 5.11~12.51
(n=121) I —2.3~-1.8 316~372 3.06~3.87
) I -13.6~—0.7 144~263 1.23~17.43
VESIE(n=69)
I —4.6~-3.7 380~419 6.01~7.31
1 —4.4~-3.5 225~357 5.71~7.02
HAB L (n=36) I —2.9~-2.6 243~322 4.34~4.8
] 270~383 130~180 4.18~30.7
s Ty e — VKRR EE T, — 38— RLEE s Ty — T I LI
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Fig. 14 The photomicrographs of the fluid inclusions from Zhenlongshan area
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Fig. 15 Laser Raman spectra of fluid inclusions in the Zhenlongshan area
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Fig. 16 Histogram of homogenization temperature and salinity of inclusions in Zhenlongshan area (1)
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Table 2 H-O isotope test results in Zhenlongshan area
. GARIESRS
s Ejﬁ; U7 8Dy smow 80y pos 80y smow T, 80110
/%o /Yo /Yo /°C /Yo
1 DZTK—1 A ~76.1 ~14.4 16 220 5.5
2 DW-2 A =59.6 -13.8 16.7 140 0.3
3 DW-5 A —61.4 -13.5 17 140 0.6
4 LG—13 A1 ~75.6 -12.6 17.9 140 1.5
5 LG—16 P —65.9 -11.7 18.9 140 2.5
6 oY —4 YaE s ~70.6 -9.9 20.7 160 6.1
7 oY-5 o —69 -9.1 215 160 6.9
8 oY—6 A —64.4 -12.2 18.3 160 3.7
9 ZFS—22 yaE -55 -13.1 17.4 340 11.8
10 ZFS—24 YaE s -56 ~14.4 16 340 10.4
11 ZFS—25 YaEs ~58.7 -13.6 16.9 340 11.3
12 XMT—2 A —70.4 -16.4 14 200 2.3
13 XMT—6 A —62.2 -13.8 16.7 200 5.0
14 XMT~7 A1 —67.3 -11.1 19.4 200 7.7
15 XMT-10 A —68.6 —14.7 15.7 200 4.0
16 XMT-11 A ~66.2 ~14.9 15.6 200 3.9
17 XMT~12 e —64.8 ~14.1 16.3 200 4.6
18 ZMS—2 A ~74.5 -16.6 13.8 360 8.8
19 ZMS—4 Fag: —80.1 -18.8 11.6 360 6.6
20 ZMS—5 Fags —75.4 -13.7 16.8 360 11.8
21 ZMS—6 A ~73.2 -12.7 17.8 360 12.8
TR A — UM, AR AR
EEH CO, CH M H,0, FEMKQERE ok
AEWR RS TSR AR o)
PRI APAE T — DLk (14 =6) , HiX 3|
SAL AR — L AT — 5, R 2E R i Sk
R TR PR ] SR R AR =50 X
PR B, TR RO LE 2 | b -
H#Z — (AR, 2013) . = . MENGE
RO IR R AP N B T e Xy 90T HHOK » %z%m
TR R R R, TR R % Bk
SeE AR S PG R — A R - i
WEBEOT A0 . IR A B, OO e 3920.0 —is.o —io.o —I5.0 0I.0 5I.0 1(I).0 15.0 2(I).0 23.0 30.0
R 3 — IR B S PR I B Y 3 AN IEAE, 49 5%0,.0/%0

S« T IX ] 320~339°C , %o () e 4 R B X ]
H 8% ~9% NaCl eqv; R X [A]280~299°C,

K18 86"0-8D ﬁ”ﬁ?@ﬁg‘(ﬁ Taylor,1974)
Fig. 18 Diagram of §" O—8D isotopes
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Table 3 S isotope test results in Zhenlongshan area
’_‘?‘ I’?I *‘:ﬁrﬁllﬁ I’?’I %‘@/H% 3% Sv—c])‘r/%’“ J_‘? .'?I *‘%Fﬁl)ﬁ I’:‘(I %‘ﬁ/fﬁ% 6348\/—(1])1'/%“‘
1 DZTK-1 W 1.4 19 ZFS—25 B 4.7
2 DZTK—4 T -1.5 20 ZFS—25 VEALE 3.4
3 DZTK-7 gioton -0.7 21 XMT -2 2 0.8
4 DW-1 Vikiln -6 22 XMT -6 R 1.1
5 DW-5 Egioton 4.8 23 XMT -7 R 1.2
6 LG—1 EGRUR 1.4 24 XMT-9 EGRUB 0.1
7 LG—1 MEERT 0.6 25 XMT—9 b 0.7
8 LG-11 R 2.3 26 XMT-10 HERA 0.8
9 LG-13 B 2.4 27 XMT-11 HER 1.9
10 LG—16 EGRUR 2.7 28 XMT-11 ) 0.7
11 oY—4 LR -0.6 29 XMT-12 R 2
12 oY-5 WERH™ -0.3 30 XMT—12 2 0.6
13 oY—6 MEERT 0.5 31 ZMS—2 b 1.4
14 ZFS—17 WERR™ -0.7 32 ZMS—3 TR 0
15 ZFS—22 IR 5.2 33 ZMS—3 b 1.5
16 ZFS—22 I 1.6 34 ZMS—4 HER 0.7
17 ZFS—24 REEw 4.1 35 ZMS—4 b 15
18 ZFS—24 Vi 2.6 36 ZMS—5 R 0.2
8 8 8 8
IR KE WE )
] EEET . B wesw . =E e
= = | Wl = | Ot =
4 4 4 4
0 -6 4 2 0 2 4 6 8 0 -6 -4 2 0 2 4 6 0 -6 20 2 4 6 8 0 6 -4 2 0 2 4 6 8
Sycorl%o S /%o S ycorl%o 5 ol %o
§ R wom] ° .
HURF L Vi M L
s . =EEUE . =ETs
o | Olma o | Bnew o | Rmaw
= [ R msew - =
4 4 4
2 g 2 2 %
0 0 0
6 4 -2 0 2 4 6 8 -6 -4 2 4 6 6 -4 -2 0 2 4 6 8
O*Sy.cpr/ %o 0*Sy.cor/%o S vcor%o
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Fig. 19 Histogram of sulfur isotope composition of sulfide deposits in Zhenlongshan area
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IR, AR A 1 45— L B 0 DX (I AR AE 25 7, K
RPN AEZ X LA 825K Ry rhos ] AMER TR 5 1
fe i O A AR A R BE X ) g A AR Ak BT
FETE 5% ~9% NaCl eqv X [A] KRBT AR PR
RN 53 A B A o B 58 IX R 30 1 R 5 il 4
SRR B [FIARE R AE | 78 A 2 B 2 X 75
A B AR A AT S 1 F 22 6, B HA k2 ey
oy & L RS WPy AN
52 BE mERFKIE

SRR 2 R BR B T A SR TR AR Sl — T i 2
()7 3 R AR 58 A PR L ER AL 27 , BB 08465 A [] Y X
B A X FF R (Hoefs, 19975 F 7K K48, 2000
Pirajno,2009) , T it , 2 X 22 e 1L b X A I E |
KB KM =kl RO L e S % CHEE 1L A
PRIFAT T 2 ARL 2 0 5E 23 B, IR B A 25 A I ik
BAEXT A4 AT A B 2] 8 O -8D [R i & K
i (1 18) o SRR, KE RIELL =4k LA S
EW IR BARE i BV AR S HOK BB B, A ok
SRR e R IR IR A IR S 2R A
AR, JE WA RAREK BT A S U L At
BB LA IR, B 5 S K iR A — 8 728 Bk By fin A 4
DUAT B8 TR B A R, R TR B = A R R A
B, EHTE AT B o 22 B

WAL S K R IR Y £ B X i
XA AR ()57 2R 2H B AT 23 B, 7T A R Ji a0
Wy o K J5 ) 81 ( Ohmoto, 19723 1979) . Atk ¥y
B[Rl 2 0 28 A2 3 1 AE R 30y, 22 R
AR AR IR RN 5, R SR I G R ki R
PR IS B A ol E A NI IR R N eR R A 7
F R RIS 25, AT LA 350 B2 0 ) ook R, BB
Lyt DX PR 1) Ak 4 20 6 2 S W R B
W B T INERET ST SR, U
21 A BT B HO R AR AR A UL 33X AR Ak A 21
A FRFOE 0B 3 B 0 R A R A SR T
RIP R AT RE EZ L HS ™ S™ B U7 A, I i i
P A [ 285 08 B8 22 ) A [R) B B B 1 5 [
PRSI S5, [RIEE, DN b iR G Ak 4 b i [R) o7
R , Bk 8] 04 B A 67 38 B A TR 31 | 45
B AR UM 5T X R UL R AR 1 1 52 Ak W 1
&S AT LARER L $A ik 1) S B 1] 6 28 2L Bk, ke IR
LR 54 Ak U0 A 5 1 Ak 0 B [ 467 2% 28 A
AR T T W B 6 A A7 2 4K ( Sakai,

1968 ; Robert, 1974 ; KB 7k K5, 2000) , WF 5% X 4%
WK () 87'S Wl JE 7K 78 —2%0 ~ 2%0 22 ] ( &
19) JUTPHAEZAE ML, S IREL (0£3%.) U
FEA— 3, Ul B4 0 B X ok B R S K
(K 20) , BA MY -k, 2Lk, AKX
FITF SR A IR S R S TR FE ok A TA
Wt X HEBX KK LA AT R G i
R0 28 R VR — B0 (Rt 45, 2020) , ZEfP 2= P
R IX (AR FR Y 5 LA AT AR BAH ) (AT
2016 ;2 BBHEE,2019) , FEIZ B W 347 7E [a] — R IR
P IR (A5) , & B3 — 00 3% B 76 IX Sl v A7
ZETTmk, AR e AL T A IR R
5.3 R IEE

F 20 R, R B 1L 2R 0 352 K1 A s e
S JE T A R Bl AR R AR S R, R RIS T
— FRINACAR 1] DX I W 54 2 b 52 A 30 R R R ASE
FOABMEBEIERT — RIS 5K AEAG LT IR
(Mao et al., 2013 ; BERpfE S5 2015) , FEE L HL X A
PRI T W St A (24 93 Ma, RAREHE) .
VA livey AR S AU PN EAY FPNE i e U R5
WA, T8 & KL (I B 50k, W
I BB A AR, A R 04— L Y B
FATRE AR & A B S i S Ak, B 2 A AR
(A A T Jok A &5 L <A

SR AT AL ) o 1 S IR R A IR
Wr S AN FEIE, Wy 5444 38 e LR Gy i85 Sl 5 0
PORERAL T shid 8 5 U0E ) i, 7825 R S il 2
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Fig. 20 Diagram of sulfur isotope of sulfide deposits
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Fig. 21  Deposit model of Zhenlongshan area
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