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Fig.1 Geological sketch map of Ningwu area, showing distribution of mineral resourcers(modified after Reference [1])
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Fig.2 A—Geological sketch map of Guli area;B—Geological sketch map of Nanmentou area(modified after Reference @)

x1 AEET REBT MR TR DER WB/%)

Table 1 Electron microprobe analyses of metallic minerals in the Guli Cu deposit (WB/%)

7] Se As Pb Bi Zn Fe S Cu Ag Sb Co Au Total
WS 0004 - 0221 - - 46354 53064  0.006 - - 0313 - 99962
WD 0039 0006 - - 0.025 46.640 52.889 - 0035 - 0116 0027 99777
WD 0024 0025 0389 - - 46473 53413 - - - 0056 0030 10041
WD 0002 0023 0225 - 0.032 46726 52.681 - - 0032 0122 0008 99851
WG 0046 — 0031 0006 -  30.045 34916 34422 0017 0.008 0049 -  99.540
e - - 0.177 - 0.017 30391 34261 34200 0.057 - 0.063 0055 99.221
WHHT - 0040 0066 - 0.045 30.067 34711 34796 0050 - 0065 -  99.840
WG 0023 - 0.198  0.003 0.057 30348 34350 34560 0001 - 0029 0007 99.576

T SR 27 B 007 7 IR S T H T R 2 38 s L A B JEOL JXASS00R , HiLHE 20 kv, HLIAL 20 nA, R BE 1

TR pm, VTR E R 0.001%;« - "Rm KK H

ZK4331, FE IR H —471.44 m £ —-472.55 m, )5
FE 1.11 m,Cu s 73K 5.440%,Ag N 3.9 g/t; 1 50"
&L F 55 L ZK4001, FI —954.06 m £ —955.78 m, il
JEHE 1.72 m, Cu #hh 0.518%; M55 14 WL F 45 fL
ZK4001, J= B E H-1107.88 m £-1108.64 m, i

JEEEZ) 0.76 m,Cu i i R 0.676%,

FEMYT AT YA ST R B,
[ CER IR/ RSP EE kR MDY EINCG TP EE e o 2 O
WA NEEY -k -k — A% (B 3-D),
TaAFEEHEEAIERR B8, HRSSH

@ L5 R B — b TR BA VL T B VLT S () A M (V) N (L 1/3)1:5 7 XS TR A AR R, 1986:20-35.
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Fig.3 Microphotographs showing ore geology of Guli and Nanmentou Cu deposits

A—Chalcopyrite veinlike and disseminated ores in the Guli Cu deposit; B—Banded chalcopyrite, bornite and chalcocite with mosaic

texture in the Guli Cu deposit; C—Anhedral granular, bladed chalcopyrite and euhedral granular pyrite with mosaic and poikilitic

textures in the Guli Cu deposit ; D—Veined ore of the Nanmentou Cu deposit,with clear mineral zoning; E—Subhedral granular

chalcopyrite, digenite mosaicked in fissures of acicular specularite in the Nanmentou Cu deposit; F~Mineralization along the boundary

of xenoliths inside intrusions of the Nanmentou Cu deposits

Cp—Chalcopyrite; Py—Pyrite; Qtz—Quartz; Bn—Bornite; Cc—Chalcocite; Spr—Specularite; Dig—Digenite
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Table 2 Electron microprobe analyses of metallic minerals in the Nanmentou Cu deposit (%)

SKHEN K] Se As Pb Bi Zn Fe S Cu Ag Sb Co Au Total
1504 T - - 0.069 = 0.012 46487 52563  0.100  0.035 = 0.107  0.105 99.478
IRERTIN WY = = 0.043 = 0.035 46345 53342 = = = 0.068 = 99.833
JIREIE X7 = 0056 0134 0051 0011 46271 52831  0.026 = 0.005  0.089 = 99.474
514 B - = 0.396 = 0.012 46101 52646  0.035 = 0011 0149 0022 99.372
Wbtk A = 0026 0335 S 0.019 46072 52.824 S = s 0.085 = 99.361
WAk WEMT 0002 0026  0.157 = = 46.191 53.134  0.008 = = 0.114  0.021 99.653
154k AR 0.004 S 0.003 0031  0.007 29708 35122 34616  0.059 = 0.054  0.030 99.634
IRER TN TR 0.008 = 0.121 S = 30070 34512 34235 0010 s 0.058 S 99.014
IRER TN WHIET 0.052 = = = 0.023 30032 34526 34698  0.027 s 0.061  0.005 99.424
WA T - - = = 0.028 30.421 34668 34138 0018 = 0.053 s 99.326
B E A Gl = = 0.167 - 0.080 29960 34651 34558  0.008 - 0.054 - 99.478

e o R 2 B 7 B URAT 5 T H T A S B 5 {50 JEOL JXASS00R , HL I 20 kv, HLIAL 20 nA, WEEELAZ R 1 um, 5

MRS EE N 0.001%;“ - "FmR AR,

4t Hh THMSG600 B G Mg R 0.1°C, il
JEE ¥ 1 3 LS —196°C~600°C , & Tk /JIn #4380 R A
0.01°C / min~130°C / min, 7% 53 1AL &% & 9 [E
Ranishaw 28 A4 72 i Raman 2000 #Y3OCH & 1%
0, WO 20 mW ORI K 514 nm, B0 /D
W1 u m,ﬁ'ﬁﬁaﬁﬁj\@?%jﬂ 1~2 cm™,
42 REBRESHEFEE

MR A AU EAAE LT, £
LA, AR R — 2 W A AL A I
B AR AR, RIS PR
EIEHE CO, B = AL BEA 5 WO 6 B4R 52 T ik
B PR AN FLCR (B 4-A,B) , DB KRR (K 4-
C,D), K/NFE 2~10 pm, DA PT38 12um VL B, R
WA 5 WTE 15%~40% , & SAH A2 1R 2 5240 5] AR
(Kl 4-B), RMWHERE, W E 9 Tk 50%~
60% , K/N— K 3~7 p m, LR AL ZE 1A S AR (1A
4=F) BBk, K/ANK 5~12 pm, AFEPRRAED
ERRE 2, RER0 M, Z2/MT 2pm, B
W, BT AT ARAER

AT A SRR EE RE, T
O3 AL BRI AT AL WO B A B
TE25 22 R RLNLR A3 4 B R (B 4-GLH) D EUR K
FRKANZAE 4~14 pm, DHIATIE 15 pm, AL E
TR R E 5 LA R 7 10%~40%, IRAEA
ERERR 1z, BERIUGERE M S, MR

IN AR ZHUNT 3 pm,
4.3 MIEBRER I FHME
43.1 ¥ — B (Th)Fe ik &

A RS O ] Sk A BT R 32 T 4
A i I A L A A AR A 2B R A
LR T CO, M =ML & T W (1)
LR PRI RN A T A B AR Y K ORI — IR

6 A AR, B B AR A TR/l
SN TS T BOK S JCIEERR I X —F
R HWE T —IRE, Ml ma 18y R
(M) A B AR ) AR A5 SR WL 3% 3 FiEl 5, M
ISk 4 AT b A A f AR Y ) — I R Y L R
166.7°C ~355.4°C , V& {H A 200°C ~270°C ,320°C ~
340°C , A 1 i — IR IR T A A BLAR A A T AR
A FER G 4 — R BV B A 202.99C~299.4°C , IE{H R
200°C~250°C , A H R AR 5 e 1] Sk R A LA A
A By vk A5 [ 5 —8.39C ~—1.9°C | —7.5°C ~
—2.7°C(#% 3).

432 HE FHE ENBREAEF

H NaCl—H,O 14 & &k B — K i 56 R 20w,

@ ouc (W% NaCl eqv.)=0.00+1.780—0.04426+
0.0005576°

(T @ e (Wt% NaCl eqv.) BERE 0 R VKA
T R R 4 X ()

TS R 1] Sk A LR 0 o dE R 2 2 i R
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Table 3 Thermometric results of fluid inclusions in quartz of mineralized veins from Guli and Nanmentou Cu deposits

A Wi /C A VKR C 4RI/ (Wt% NaCl eqv.)
P SRR E KA um Y - . - -
/% S Byt (%0 K= Jy1al piot | Byt (50 Bt Bl (50
) 3~11 25-40 2352~293.7 262.5 (24) L -71~=2.1 -47(11) 35~106 74(11)
CZK4001-1A IRE IR TS
5~8 50~60 27832875 283.4(3) \% = = = =
CZK4001-1B EIRENIR=2 N 2~10 20~35 179.1~332.9 261.4 (37) L -83~-23 -4.8(13) 3.9~120 7.5(13)
CZK4001-2 CINPIREE N 3~9 15~30 217.9~3554 2833 (13) L = = = —
CZK4331-1 BTk 1 S0k 2~13 20~30 166.8~293.1 230.6 (11) L -67~-19 -37(11) 3.2~10.1 59(11)
CZK4331-2 BTk T 50k 3~12 15~35 166.7~289.3 218.7(22) -79~-3.4 -6.1(14) 56~11.6 93(14)
CZK4331-3 CINES =N 3~20 20~35 174.6~302.5 224.3 (36) -54~-21 -37(22) 3.5~84 6.1(22)
2 HURAT R
CGLB-1 . 4-9 10~40 202.9~299.4 2332(19) L -7.5~327 -4.9(6) 45~11.1 7.7(6)
A
T
CGLB-2 é% ﬁ?}f;f v 5~15 10~30 208.5~247.8 229.2(13) L -63~235 -43(11) 5.7~9.6 6.9 (11)
b

IR 3.5%~12.0%F1 4.5%~11.1% (5 3),

T = AR IR R A S BT AR
-,
-

“U
4 AFHL BTS00 — R A T P R A
A B—® TR0 TR AWK & RO B A C D—RI TR i K SR e A  E— R TSk g

F—RA T TSk 0 A0 A 2R 0K s G H— A% U7 b BOUDIR ' VRAT A 32 ¢ s L—3RA s v—"3 A

Fig.4 Fluid inclusions in quartz of the quartz—metal—sulfide stage from Guli and Nanmentou Cu deposits
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A, B—Elliptical and irregular liquid—rich inclusions in the Nanmentou Cu deposit; C, D—Striped liquid—rich inclusions in the
Nanmentou Cu deposit; E— Elliptical gas—rich inclusions in the Nanmentou Cu deposit; F~Liquid inclusions in the Nanmentou Cu

deposit; G, H-Regular liquid—rich inclusions in the Guli Cu deposit; L—Liquid; V—Vapor

WX CO, I =R BRI 2R TR 35

K 5%~8% .6%~9% (&l 5) , ¥ J& T i IR A B2 A4
WAL e TR RE — b R — % AR 0 RS B A
R TS IR (IR ) A% B B 43 590K 0.75~
1.01g/cm’® F1 0.80~0.89 g/cm’ (&l 6) , ¥ J&@ T AR5 &
PITRE
AR SCT I A R AR T T A A A R
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Fig.6 Phase diagram of homogenization temperature—
salinity—density of Guli and Nanmentou Cu deposits (base
map after [14])
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Fig.7 Raman spectra for fluid inclusions in quartz from Guli and Nanmentou Cu deposits

A—CO, and N,—spectra of gas—rich inclusions in the Nanmentou Cu deposit; B—CO, —spectra of Gas—rich inclusions in the Nanmentou

Cu deposit; C=CO, —spectra of liquid—rich inclusions in the Nanmentou Cu deposit; D, E, F-H,O —spectra of inclusions of different

gas—liquid ratios in the Guli Cu deposit
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Geological and ore—forming fluid characteristics of vein type copper deposits
in northern Ningwu area

ZHOU Xiao—dong'?, GUO Kun—yi',
CHEN Guo—guang', ZENG Yong', SONG Shi—ming', SHEN Jin—chao'

(1. Nanjing Institute of Geology and Mineral Resources, Nanjing 210016, Jiangsu, China; 2.School of Resources and Environmental Engineering,

Hefei University of Technology, Hefei 230009, Anhui, China)

Abstract: There exist many vein type copper deposits of hydrothermal origin in northern Ningwu area. The
authors focused on ore—forming fluid inclusions of Guli and Nanmentou copper deposits in the study area. The
results show that the homogenization temperatures of fluid inclusions in quartz of the quartz—metal—sulfide stage
range from 202.9 to 299.4°C for Guli, and from 166.7 to 355.4°C for Nanmentou; the salinities range from 4.5 to
11.1 wt% NaCl eqv. for Guli, and from 3.5 to 12.0 wt% NaCl eqv. for Nanmentou; the densities range from
0.75 to 1.01 g/cm’ for Guli, and from 0.80 to 0.89 g/cm’ for Nanmentou; the ore—forming pressures and depths
range from 18.2 to 30.4 MPa and from 0.69 to 1.15 km for Guli, and from 12.8 to 35.1 MPa and from 0.48 to
1.32 km for Nanmentou respectively. These analytical data combined with data available suggest that the ore—
forming hydrothermal fluids of Guli and Nanmentou copper deposits have similar characteristics of middle —low
salinity, low density and low depth,but the former is of middle temperature, whereas the latter is of middle—high
to middle—low temperature. Raman spectra analysis of fluid inclusions show that there are obvious differences in
the gas phase composition. The gas phase composition is mainly H,O +CO, £N, in the fluid inclusions of
Nanmentou, but only H,O has been observed in the fluid inclusions of Guli. Combined with geological
characteristics, such as the differences of mineral assemblages, the wall —rock mineralization alteration and ore—
forming rock mass, the authors tentatively conclude that there might have existed two main copper metallogenic
periods in northern Ningwu area: one was related to early magmatic segregation of diorite porphyrite in
Dawangshan cycle ( with the Guli copper deposit as the representative ) and the other was correlated with granite
in late Gushan cycle (represented by Nanmentou).

Key words: vein copper deposit;fluid inclusion ; Guli; Nanmentou ;northern Ningwu area
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