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Fig. 1 Structural setting of Dexing copper-gold deposit
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Fig. 2 Sketch map and profile of Dexing Tongchang copper porphyry deposit orebody
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Fig. 3 A-type veins and their relationship with the veins of other stages in Tongchang copper-gold deposits in Dexing area
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(a)—Lots of irregular quartz veins occurring in the wallrock that contacted with porphyry rock in; (b)—irregular quartz veins cutting

stratification and schistosity of sedimentary wallrock; (c¢)—early coarse quartz vein being cut by later pyrite-chalcopyrite vein(D-type vein) ;

(d)—early biotite-quartz vein (A2-type vein) being intersected by later quartz with k-feldspar-center-line ( A3-type vein) ; (e)—early quartz-

magnetite vein(Ad-type vein) . also named P-type vein,intersected by B-type veins and D-type veins; (f)—A4-type vein with more than one

piece of magnetite center line intersect early Al-type quartz vein. All of the A1, A2, A3 and A4 veins contain no or barren disseminated

chalcopyrite and magnetite with quartz showing sugar-like
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(a)—it shows the relationship of B-type vein (Bl, B2 and B3) and D-type vein: straight Bl-type quartz vein with little of pyrite and
molybdenite was intersected by fine irregular B2-type vein composed by quartz with less pyrite. B3-type veins bearing pyrite-center-line have
intersected Bl-type vein and B2-type vein; (b)—B3-type vein are intersected by B4-type vein which composed by milk-white quartz bordered
with some chalcopyrite, and the chalcopyrite D4 vein intersected the B3 vein and B4 vein; (c¢)—straight Bl-type quartz vein with little of
pyrite and molybdenite was intersected by latest carbonate vei; (d)—B3-type veins bearing pyrite-chalcopyrite-center-line have been
intersected by pyrite-chalcopyrite D-type Vein; (e)—it is the B5-type vein that is composed of quartz and discontinuous pyrite-bornite-

molybdenite center line. (f) - it is B6-type vein composed of chlorite and little of quartz and pyrite
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YR AN ROE B EBA RS SRR
Wk, FCFR N . DT65-09 1 DT65-39 B 4 Bk 14 .
S—2 A Bkl gR T AR R A R B A
RV (& FRAUEROVID KR LD RN E
WA AL ZE R (LV) A1 CO, AL ZE R (B 6 (b) Fl (),
AP R 43 TRORE A 2 R Oy S22 HR IR B e HE S 1Y)
WAMER, §AMHEERVL MY FREEKER
(LVH) K Z 800 987 A K TR F g B, Sy J AR
BEKR AT FHEERN T YA E W4
@A (& 6 (b)), & CO, ARy CO, H i 1H
SEL R 30% . MIHZ R S-S KA A kb & 15
WHEAR(LVHD g A AR (VL) 80, Rk 17
(0F TINTA N

XoF PUFP ST BT T A 2 AR OUL I N S E
B—RE R KRR AN
£i#% B3 Jik (B3: Q- Py & Chy, DT65-08, DT65-39,
DT80-5,DT125-13, DT125-15) , Jbk B W, #& 4k 5%
AL, A B AR A B AR BRSO (VD) s
WALV A Kt & F s, b R it
CO e, 55 25 Sy B4R - 50 7 - BE 4 17
S 2R I AT 95 ik (B5 : Q4 Chy = Moly £+ Brn, & 7
(a))  BKARFE 3K 3] 1~2cm 58, A4 B OB K, H 3R
BT KR AR K kiR 3L A B (DT35-01,DT35-09,
DT35-26) ., %M Wk A1 % i difi 3% T & + a0 28 1K
(LVH) &AM VL) #Us AR (LV) =R 2 A i 4
Bk, =R A PG A Bk (B6: Q-ChD , 25 1Y
KA -2 A K (BT Q-Epi, DT35-44) % W 2
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Fig. 5 B-type vein of Tongchang copper-gold deposit
(@~ ()A D fk: (a)—BAIE lem FE/K = Bl A8 2 19 8 Bk 07 - B0 80 97 D1 ks (b)—J6 1 78 5 1% A 3B 8 ™ 5l A0 98- 2 8 -2 4 0 D2 Jik s
(o) —2cm JE Y To ik A8 2 1 B B -3 4 9 (Py + Cpy £ Q) BEIE I ) 1 B R AR R VI 28 5 (D) ~ (@) — W W1 TE 07 PO BRCRRAIE « (D — I 397 25 5k 4 ik
VIZERTA 19 A/B/D ks Ce)—U1 28 B ki ik R 5 Ik s (D — 510 2R 25 Bk 5 (o> — W93 47 955 i 41 ik

(a) ~(c)—Show D-type veins. (a)—It is pyrite-chalcopyrite D1-type vein with about 1ecm wide of hydromica halo; (b) —it is quartz-pyrite and

quartz-pyrite-chalcopyrite D2-type veins without hydromica halo; (c)—it is about 2 cm wide of pyrite-chalcopyrite = Quartz vein without

hydromica halo; (d) ~(g)—show veins formed after the latest mineralization stage, which intersects all of A-, B-, and D-type veins: (d)—it is

hematite vein; (e)—carbonate veins cutting cross all B-type veins; (f)—showing latest biotite vein, and (g) showing coarse grain of quartz-

calcite vein

Imm

Bo6 A NKE A ke i 2 AL
Fig. 6 Photographs of A-type veins and
its fluid inclusions

() — P BRR A 98 A ik s (b)— A 3 il 4R 19 & R 38 W LB W+
WY IR s (o — 1 UM 2 A LA B 4 A 0 2 Ak ROV I
KF 50%)

(a)—Showing sugar-like quartz A-vein; (b)—showing LVH f{luid
inclusions (one or more daughter metal mineral or transparent
minerals are contained in the fluid inclusions) , coexisting with little
of two-phases of aqueous fluid inclusions; (c¢)—showing VL fluid

inclusions(more than 50% vaper in volume)

Jok AT BEAAH AR T & M VL) R A (L V) 1 Fh 41
AR 5 ARG, &SR] W, R
FHZK WA AR ] 3 2 LVH 2K T &% (1)1 i
W) — AL — > R WL B 5 A 3% W] 45 B Ak )+
1M HL & CO. 1 = A 2R 1 S Ee B ) 5026, &
71N 95 AR 30/ i R AE (B 7 (o)) s

D ik s G K 2z Bt AR 2 Y 8 R T A A
D1 ik (Ser + Py + Cpy = Q, DT35-03, DT35-11,
DT65-46) , Jo it A8 2 1) £7 Je-1 2k A D2 ik (Q+ Py,
DT80-5) Fl I it 742 2 1) 88 g -2 4 7~ D3 ik (Py +
Cpy® Q,DT35-36,DT65-02, DT125-13) #4171
RN . B TAKs M2 DL K r A

BERFR 31 A8 Sy K = B o AUA B AR 1 A 5k R 7] DL
S AR A A 2 1A, 32 2O B AL R (L) — i
BN, HAR— M 3~8pm., DS E Y- E T 2
A A O R A 5 A TR R I ) A
(28 TNV RSRERFRIE XN IR ER e R L N(QEI ]
(al), (b)-Ce)) e A f LT W5 7R KA T b I A
M. JophAE Ry D2 1 D3 kb A7 S 0RO S, BB AR
FRI AR R A SR B 2 R R F D, £ 8
A& WAL ZE R (LV) . D ik i 7 3 24 Bt B 7R
A LR AE CO A,
3.2 H—REMERE

It A, 2 AR S BRI IR A v B K A (b st o8
B BT YR B B 5  Linkam THMS 600, 1] %€ I
JEFE R — 196 ~ +600°C . ¥ VR B4 1 35— i B 4k
PEAGEE 3 £0. 1°C I 1. 0°C . AW T B34
T B ) B AR — B A K (> 7 ) o 0 B2 A 3 o B
BT WA — I8 B (Thyy) VK S IR B (Tmi) &
AR A/ SAE A 0 R B (Tmye 8¢
Tmam, ). VL AH K LV A AL 22 4K (1% 3 B [ (NaCD
% 1M F Potter (1978) #l Hall (1988) 24 53k 1,
LVH A4 Z R 4 B ] Bischoff(1991) A X515 .
CO, L 22 1A 1) 25 B2 F1%%5 BE 1 Shepherd (1985) 8 & 1)
Yo7 — 1 P % A I it e 0

ARk TR DA B AR 25 R 8 T 1R
9 110 . WOBRR A K CEH™ AL O Y £ 22 A
TR Z K (™ Q k) LVH 40 32 K 5% )5 44 DL 1 i
St —, AT 3156~497°C R
f AR ER B R 40, 0% ~59. 4% NaCl, 34 51. 5%
NaCl, LVH 33 {& i 5 A0 1) — 18 BE (Th) g 248 ~
356°C , -0 284°C B T —RERKZ KT
550°C AN AE BB 8 A 556.578°C , X W (9 Eh Ky
67.6%0~70.8%NaCl, & SAHMEMER VL) —J7
A AR — WA AR LY —, — R Y — e B
1o TR — R EE L 38— IR BE 43 A 7E 308 ~444°C , -
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Fig. 7 Photographs of B-type veins and its fluid inclusions
() —F GO A/ ORI A 3 Bk (al)—JR) 4 B0 1 19 1 385 H8 T o S8 A 8 S A BR R R F K RE A 4 5
(b)—B Jik v 4l 2 (9 R0 00 T8 BR 149 5 = b ) K VA IR B 1A 5 (o — il AR 1 D 5 B C O, (19 = AH B3 AH 4 8 1

(a)—Showing quartz B with pyrite as its center line; (al)—is a Orthogonal polarizing microscope photograph showing Comb-shaped

symmetrical quartz growing vertical to both of vein walls in part of B-type vein which is locally magnified; (b) —showing regular LVH fluid

inclusions (one or moe daugther metal mineral or transparent minerals are contained in the fluid inclusions), coexisting with little of two-

phases of aqueous fluid inclusions; (¢)—showing L-CO, fluind inclusions(two or three phases of fluid inclusions containing vapor and liquid

carbon dioxide)

PR R 392°C IS R B R 4. 5% ~9. 6% NaCl,
S 7.1% NaCl, & RA R (LV) 13 —R
hy 382~443°C , - (H Ry 424°C , AR 4 UK R T
fIER B A 8. 0% ~9.2% NaCl, E- ¥ H 8.5 %
NaCl, W% T B4~ & CO, 40 3 i, CO, iR B 1 5
3026, EFDIKE W R £ LR R Y — IR
5V R 7KV TR A 2 A ) 38— T 2SR L2 3 A R
BAK AR 3. 3% NaCl, #5 /8 CO, ¥y — i} () % &
6.01~6.22 g/cm ?,

S A R R B YN A 9K (A3 O H i LVH
AR D AL E ) — DR R A T i —
TR 468°C A — R E N 383°C LT F iy
— R O A R B A — R EE Dy 523°C
T TERT 550 CHH R A ffk. 5oh—1&TF
an B AR (LVHD B S0H A di 72 KT 550°C B4 i
A Ak 2 BZ B BOU AR 3 A B 0 TR EE R F 550°C

VL A 5 A AH X 2D — 26 05 ) — A & A 2
PR A SRS — R BE R 417°C Pk I X g 1
FEEH 3.6% NaCl, BR/Ht 20k & £ R4,
ALV AR SE X — B WA, 33—l 368
~454°C 1K A15°C , pK S xR R B 5.1 %~
7.6% NaCl,E3{H % 6. 3% NaCl,

BBk &K Bk A S AR S5 R Bos T
# 2 HE 9, QPy=£Chy k& F il KA LT
Al IR A — A R LS 4y A O e A —
— VR BE A AR TE 386~505°C , -3 449°C % 1 £k
BER 46.0% ~65. 9% NaCl, Q-Py=+Chy ki VL
FFERBD AR — A B SRR (VL) 13—
T BE Ry 381°C , ¥y —J5 X M — o & WA £ 2
PR L) 1 35— T BE A8 G R 365 ~427°C , P 1Y
S 385°C LR BRI, — K 6. 9% ~9. 2% NaCl,
AN A B AR ER BE k14, 5% ~15. 6 % NaCl, ] &
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Table 1 Microthermometer of primary fluid inclusions in quartz from A-type veins in Dexing Copper deposit

B3] B KN (pum) HHEE (20 FHIHR TCO Thyy (°C) K TCO) D
AR A Bk (AT B
LVH R ) 3X6 10 550y 428 280 67.1
LVH AN 5X6 10 509hy 315 292 60. 99
LVH FL0 5X6 10 550,550% 356 59. 36
LVH ) 4X8 10 556ahy 318 67.61
LVH Hi) 1X6 20 578anhy 307 70.78
LVH HL 4X6 5 497 200 67.1
LVH AN AR ) 810 10 459 250 54. 4
LVH ASHL ) 3X 14 20 482 254 57. 4
LVH AN 5X7 10 450 257 53.3
LVH AN HE ) 410 10 398 248 47.2
VL ) 3X4 70 436>V
VL Hi) 3X5 70 444>V —2.7 4.5
VL ASHLI 6X6 80 341>V —3.9 6.3
VL S0 ) 2X12 50 390 —5.4 8. 4
VL AN 10X 10 50 430—>V —6.3 9.6
VL HIL ) 5% 10 70 308 —4.1 6.6
LV i) 3X4 20 317 —3.1 5.1
LV ASHL ) 4X5 20 267 —3.2 5.3
LV HL 4% 10 30 338
LV H00 4X6 20 289 —3.2 5.3
LV ASH0 00 1X6 30 422 —5.6 8.7
LV AN 2X6 20 439 —5.3 8.3
LV ASHL 2X4 20 382 —6.0 9.2
LV R ) 3X8 10 330 —5.7 8.8
LVCO;, A H ) 2X5 30 8.3 314 30. 2 3.3
LVCO, AN FHL 5% 10 30 8.3 280 29.6 3.3
AP A Bk (A3 B
LVH AL 4X4 10 5507 523 67.2
LVH HL 4X4 10 5507 5508 67.2
LVH Hi ) 44 10 5507 523 66. 75
LVH HL I 2X6 10 458 383 54.3
VL HIL ) 3X5 80 317>V —2.1 3.6
LV AN ) 3X5 30 403 —4.2 6.7
LV ASHL ) 2X3 10 350 —3.6 5.9
LV AN FL ) 2X4 10 462 —4.3 6.9
LV AN FL 3X6 20 454 —3.4 5.6
LV Hi) 41X 4 10 287 —3.3 5.4
LV FLI 3X4 10 292 —4.8 7.6
LV H00] 2X3 10 301 —4.6 7.3
LV A FHL 1X4 20 268 —3.1 5.1
LV Hi ) 2X6 10 2310

T VL O MR LV A BRI R LVH Sy & 7 S iR a S 00 I i 3 51 80 ¥ 59 5 o5 I E 550°C A7 98 B AT 349 — sl Ik il 11
JE R BE 5 b ARG s > VAR B — SN B R BB A — AR . anhy $REE 47
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Table 2 Microthermometer of primary fluid inclusions in quartz from B-type veins in Dexing Copper deposit

E3iv] IS KN (pm) A EE (%) FEiHR TCO) Thry (°C) K TCC) HECD
Q—py—cpy Bk (B3 i), MIXH" 9« 43 5%
LVH H) 4X5 5 386 556 46.0
LVH ASFL 5% 10 10 505 438 60.5
LVH AN H ) 5X7 10 450 257 53.3
LVH S HL ) 4X10 10 398 248 47.2
VL HL) 3X7 80 381>V
LV ASELI 2X5 20 267.0 —5.4 8.4
LV ASHE 2X6 20 272.0 —5.1 8.0
LV R 3X5 10 207 —11.6 15.6
LV Fi o) 3X8 15 278 —10.8 14.8
LV 0] 1X6 20 301 —10.5 14.5
LV S HL 6X8 10 287 —11.5 15.5
LV A H 3X5 25 295 —4.9 7.7
LV AN 2X6 20 325 —5.5 8.6
LV J 0] 2X3 20 327 —4.6 7.3
LV o) 2X3 20 265 —6.0 9.2
LV H) 2X3 20 274 —4.3 6.9
LV F o) 2X2 20 318 —4.3 6.9
Tmple—(‘()2 Th(‘,()z Throl Tmeclath(°'C)
LVCO, ASFL 5X12 70 —58.8 31.1 306° 5.8 7.7
LVCO:; FE 3X6 10 267
Q4= Chy = Moly=Brn ik (B5 k) . 354 « 47 35
LVH Ll 3X3 10 496 322 59. 22
LVH 0 3X3 10 355 410 42. 87
LVH ASFL 3X4 10 342 321 44,32
VL Sl 7X8 90 296—>V
VL ASHL 8§10 70 362>V —7.7 11.3
VL 0 7X7 60 344" —6.2 9.5
VL ASFL 8X10 50 397 —6.6 10.0
VL . 00] 3X4 70 436>V
VL 0] 3X5 70 444>V —2.7 4.5
LV Fi o) 2X3 10 262 —2.9 4.8
LV AN 4X10 5 287 —3.0 5.0
LV 0] 4X5 10 386 —2.9 4.8
LV o) 4X4 15 270 —6.3 9.6
LV Fi o) 610 30 324 —6.1 9.3
LV Sl 810 20 266 —6.3 9.6
LV 0] 3X4 20 317 —3.1 5.1
Q= Chl Jik (B6 i) » ik 4y - 47 %
VL 0] 638 60 550°
LV FL) 2X5 20 287 —5.7 8.8
LV H) 4X5 20 499 —6.2 9.5
LV Sl 4X8 10 240 —6.0 9.2
LV J 0 2X 4 10 260 —5.6 8.7
LV R 2X4 10 247 —5.2 8.1
Q=+Epi k(BT Jik) » a4y - £7 3
VL ASHL I 5X 10 50 378>V — —
LV FiL 8% 10 20 277 —1.0 1.7
LV 0] 10X 10 30 209 —1.5 2.6
LV FL 5X8 10 243 —2.0 3.4

T VLN R SR A LV O RO A, LVH & 7R B g2 A . a Sy D0 IR 26 390380 B #0 de s 3l JEE 550°C 475 4% B0 A 3 — S0 il A
JIE R I 5 b S RO s — VAR — S SN B R B Y 3R R R B — 05 SO IR —
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Fig. 9 Diagrams of salinity vers. homogeneous temperature fluid inclusions of all types of

veins from Dexing Tongchang copper-gold deposit
A—AJik; B—Bfk; D—D fik; Al—@ R A 35k A2— A J-# KAk B3—Q-Py+Chy;

B5— Q=4 Chy=+ Moly=+ Brn fik; B6

Q+Chl Jik; B7—Q=+Epi ik

A—A-type veins; B—B-type veins; D—D-type veins; Al—sugar-like barren quartz vein; A2-—quartz and
k-feldspar vein; B3—Q-Py=+ Chy vein; B5—Q= Chy=+ Moly= Brn vein; B6—Q==Chl vein; B7—Q=*Epi

& CO, AR (LVCO,) . CO, 5 43 ZE A R B L
T30 0, I A Al 25 K 9 BE LA O i B L 0. 47
g/cm’ % B EAR TP BR A Bk U E 1 CO, 43
TR AR AT RE TR T4 A A U A % B RN R I 1Y
TR

Q= Chy &= Moly &= Brn ik 4 i) & - i A2 22 K Bk
A VAT b de A1 — R IR 4 SO Oy e A —
T — R B AR AE 342~496°C , -1k 389°C , 4f
M ER Rl 42. 9% ~59. 2% NaCl, & < b0 35 14
(VL) 238 LM ¥ — . 3 — R B2 3 A 78 362 ~
436°C .- 35 K 397°C, W Y vk 3 B R
9.5%~11. 3% NaCl,F¥% 10. 1% NaCl, &
AL R Y — IR BE 362~424°C P32k 387°C , #h i
Iy A AE 4. 8% ~9. 6% NaCl , FH{H K 6. 9%
NaCl, bt & SO A 22 1K £ B I AR

Q=+Chl ik VL A 24K — H 5] 550°C Pk F#F
WA — 0 LV A 2R 34— 340 ~499°C,
SRR 387°C, R B AL R 8. 1% ~9. 5%
NaCl, Q=+Epi [k VL A2 A 2] —4>, DL —
J5 A 378 CH— Fh RIS, LV B R —iR

BE 309~377°C ,#hfF 1. 7% ~3. 4% NaCl, % F I
=T B bk iy ER

DBk MRZEEILE 3 FK 9. HoKk =B phAr
WG - B £ A 98 D1 K (Ser+Py+Cpy+
Q) H Ay B RTUREL 1l 5 1 B AR KR 0 O ' TROAE A
RCLV) 3 — R B 111~375°C , SE 3491y 227°C ,
HRREEA N 1. 4% ~9. 0% NaCl, F-H{H K 6. 7%
NaCl; 0¥ i) w AOM A 2R (VIO AL & T — 4>k
P LAVRA 34 — MR BE Ry 375°C . TGl AR & Y 7 g
HERA - D2 ik (Q+ Py -+ Cpy) i 45 2 (K 1l i
B HRON S WA AL AR (LV) L — R EE oy 177 ~
327°C,E ¥l 226°C, b R 7. 6% ~10. 0%
NaCl.F-3{H K 8. 6 % NaCl, JoilAs & (1) & &8 A
e 1 B - D3 ik (Py + Cpy &= Q) 1 £ 22 {4
WA R B WA A B A B — IR BE Sl 160 ~304°C L
¥k 213°CL iR N 3. 2% ~8. 4% NaCl, -3 K
5.3%NaCl, HHZF =2 D ki 2 14— 5 B
P — 2, 3R 2R 0 22 5, D1 iR D3 ik i 6 2
B D2 ki BE RS AR
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Table 3 Microthermometer of fluid inclusions from D-type veins in Dexing Copper deposit

(TR 3 =303 B KN Cpm) 20 Thiow (C) Tmice (°C) HE D
D1 Jlik (Ser-+Py-+Cpy=+ Q) . M5 4 : 47 9

VL ANHR ) 2X5 90 375

LV R H 0] 3X9 20 289 —4.0 6.45
LV AN L ) 2X 4 10 258 —5.5 8.55
LV S HE ) 2X3 10 252 —4.4 7.02
LV ANHRL ) 4X8 20 325 —4.9 7.73
LV R HR 0] 2X7 10 260 —3.9 6.30
LV FLI 2X10 10 258 —4.1 6.59
LV ) 3X4 5 206 —4.4 7.02
LV ) 2X4 5 218 —4.0 6.50
LV AS L) 3X4 10 195 —4.2 6.74
LV A HL ) 3X6 5 189 —5.0 7.86
LV H0] 3X4 10 236 —5.6 8.68
LV ) 3X4 10 330 —4.3 6.88
LV ) 4X5 5 178 —4.5 7.17
LV A FHL 2X6 10 200 —3.6 5. 86
LV AN 3X4 10 186 —3.9 6.30
LV R HR 0] 3X4 5 118 —4.9 7.73
LV F ) 3X5 10 194 —4.4 7.02
LV ASH ] 2X5 10 233 —5.7 8.81
LV R EL) 2X6 10 243 —5.1 8. 00
LV 0] 4X5 10 246 —5.8 8.95
LV F ) 3X4 10 229 —5.6 8. 68
LV ) 3X4 10 180 —4.9 7.73
LV 5] 5X6 5 137 —0.8 1.40
LV 0] 3% 8 5 144 —2.2 3.71
LV AN 412 10 156

LV AN 6X16 3 139

LV R H 0] 620 5 146 —2.9 4. 80
LV HL ) 2X 4 10 150 —4.7 7.45
LV ) 2X3 5 150 —4.4 7.02
LV ) 4X5 5 146

LV 0] 68 10 170 —3.1 5.11
LV FL ) 5X12 10 179 —3.2 5.26
LV AN 2X5 90 375

LV AN 2X3 20 315 —3.4 5.56
LV F ) 2X3 30 314

LV AN FL 4X8 10 350 —4.3 6. 88
LV AN H ) 2X4 5 214 —3.1 5.11
LV ) 2X5 10 355

LV N 410 10 338 —3.2 5.26
LV AL 3X10 20 309 —4.2 6.74
LV AN 4X5 10 317 —3.6 5.86
LV R H 0] 4%9 10 314 —3.7 6.01
LV AN ) 3X4 5 164 —3.9 6.3
LV ) 3X4 10 256

LV AN ) 2X4 10 184 —4.5 7.17
LV AS L) 2X 4 20 284 —3.8 6.16
LV HIL U] 3X6 20 277 —2.4 4.03
LV AN 3X6 10 197 —5.0 7.86
LV ASHL ) 1X3 10 180 —5.1 8. 00
LV AN 2X6 30 304 —5.8 8.95
LV HE 2X3 10 171 —4.6 7.31
LV A ) 2X2 10 192 —4.0 6.45
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BRI b KN (pm) HEECY%) Thiew (°C) Tmice (°C) HE 9%

D1 Jlik (Ser-+Py-+Cpy=+ Q) . Mk 5 4 : 47 9
LV AN HL ) 3X4 10 111 —4.8 7.59
LV F ) 2X4 10 184 —3.6 5.86

D2 fik(Q+Py) 5" ) : £7 3
LV AN 8X8 10 187 —5.6 8.68
LV 0] 3% 6 30 327 —6.6 9.98
LV A HL ) 4X8 10 211 —5.2 8. 14
LV 0] 3X3 10 177 —4.8 7.59

D3 Jik (Py+Cpy £ Q) MR 54 : £ %
LV AN 4X5 20 260 —4.7 7.45
LV | 2X4 10 216 —4. 4 7.02
LV ) 2X4 10 185 —4.2 6.74
LV HL ) 2X 4 10 174 —3.6 5. 86
LV 0] 41X 4 40 304 —4.1 6.59
LV R H 0] 2X%8 20 298 —3.8 6.16
LV AN ) 4X 4 20 295 —3.7 6.01
LV H ) 2X8 10 224 —3.2 5.26
LV AN HE ) 3X3 10 226 —3.3 5.41
LV R ) 4X10 20 230 —3.5 5.71
LV A FHL 8 14 10 180
LV 0] 3X8 10 214 —2.4 4.03
LV AN HL ) 2X12 10 176 —1.9 3.23
LV AN 4X5 10 186 —2.2 3.71
LV AN HE ) 2X5 10 175 —2.3 3.87
LV 0] 2X6 10 189
LV ) 3X12 10 165 —2.4 4.03
LV AN L ) 2X6 10 172 —2.6 4.34
LV HL 2X3 20 180
LV AN 2X8 10 160 —2.0 3.39
LV R H ) 4X4 10 184 —2.5 4.18
LV AN L ) 2X4 10 171 —2.1 3.55
LV 0] 3X4 10 190
LV ) 2X5 20 202 —2.0 3.39
LV AS L) 2X8 10 274 —5.2 8. 14
LV S HE ) 3X3 20 255 —5.4 8.41
LV 0] 3X3 20 260

T LV—S AR VL@ AR . ThowRA Y — R Tmice Sy vk & e 2 06 MR E

LR AL 2L S AR AN 2 22 B A AR 10 A 810 AV G O 2 i R

ARk TEXHR )T BESSSTIR A Bk LVH A1
AR TE AT 0 BT R ek R o, 5 K e i
(B 1,2008) | 3 [ 47 4 P9 N 9 Questa BE 254
B (Cline et al. , 1994) . B AY Sungun B A 0"
(Hezarkhani et al. ,1999) . F[ 48 ZE ) Alumbrera B
S4i 4 (Ulrich et al. . 2001) %) fly 81 & 7 L
WAL AR Y — 07 X —FF 88 LA 3T 0 00
1M 35— W SR AN TR 75 U0 DLACIRL 9 2R T 48 — 1y &
T W) 2 AR A ZE A L 0 B D B A R Y I 2R
LA AR ) 2T BEAFAE A : O Bl E R A TER

FAFA TR LN S5 25 20 X 8] A AR P i i . B s
1_‘[*'11/*{4: H WA R )T IR R BKOR T
B s & BE T E R LVH 38 K1) 5
W) K R I R R SORE X — R BE GE B 0 R R IR
Beker et al(2008) # H} i3 K F 30% NaCl §) %
TET P %R (LVH) iy PVTX 318 5 28, 5t oT
LTS BB A A WIOE U /9 S s . &1 10
T MR EMIE AR P-T A, (2. 4%
BR Cline 45 (1994) %5 i i Hs g Al 350 11, AT LA A 1
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Fig. 10 Diagrams for Pressure with Temperature and diagram for homogeneous temperature of

vapor and liquid with melting temerature of halite
(a)—#& Cline and Bodnar, 1994 &8, A W53 LA SR Rl IR B (398 ~497°C) MAKHE , & I3 K IR R 482440 | BEA 07 IR A Ik b & 78"
WL ML BRI /N P-T K3 SR IR 172 140MPa,  F F AR WO 5 19 BE A A0 £ 00 fl T B (A 8 1 Al iR 8 224 L T8 0 8 S i i 578°C
T fe /D P-T RBE /N, R 34535 5] 200 Mpa L E; (b) —4fs Becker 45,2008 &2, il T4 A BB B SR E 7 .y 50MPa

(a)—is revised from Cline and Bodnar, 1994. It is calculated on the base of melting temperature of salt (398~497°C). The shadow district

represents the smallest range of P-T condition of LVH fluid inclusions hosted in quartz from A-type veins in Dexing Tongchang copper-gold

deposit, with the minmum pressure of 140 MPa; (b)—is from Becker et al, 2008, which showed the minimum pressure of A-type vein of

Tongchang copper-gold deposit, 50MPa
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Fig. 11

Pressure-composition phase-diagram for NaCl-
H,O system. It showing the forming condions of
temperature and pressure of fluid inclusions hosted in
quartz from A-, B-, and D-type veins. Of them, L is
stable liquid area, V is stable vapor area. it is revised

from Pitzer et al. , 1986

XTI HE 3 2 100~ 120 Mpa, 17 i 5 40, 2% 4 1
M8 Pitzer 4§ (1986) J5 ¥ 4k 585 s J1 29 2) 55MPa,
I AG A BB K A2 BRI TE )80 36 [ 120~
55MPa,

MG FE G T as B A - K A A2 ik 516K
F-FEE W TS0 £ 9 KR 0 R 38 7 — 30, Bk
DL A AR OE R I S 5 R0 UK S W IS K 1 A A
il 2 A I R B T — 3, HLAT R A2 Jik T B
BEFR Rk 550°C P E (3% DL I FK A BB R
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A A T o T I A W I VR B AN T 3 1 6 SR T
o e RN U B N 1 N | PO O g
R EARLVH, EiR LVH. VL f1 LV fy
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Abstract

Dexing copper deposit, known for rich gold, is the most typical continental porphyry deposit in the east of
China. Based on systematic field observation of whole ore body and cataloging of core rock, alteration-
mineralization system of Dexing Tongchang porphyry copper-gold deposit is clearly studid to Distinguish the order
of mineral veins formation and to implement the microthermometere of fluid inclusions in the veins in this paper.
According to the behavior of fluid inclusions of different mineralization stages and the result of microthermometer,
the characteristics of ore-forming fluid of alteration-mineralization system of Dexing Tongchang porphyry copper-
gold deposit are completely recognized. Dexing Tongchang porphyry copper-gold deposit was formed by multi-
stages of alteration and mineralizaiton from early to the end. In the early stage, the four A-type veins were formd
when the porphyry rock is not completely solidified so that the veins are irregluar or unclearly bordered with wall
rock or porphyry rock and large-scale of K-feldspar alteration, biotite alteration and even magnetitization. In the
middle stage, the seven B-type veins where symmetrical pectinate quartzs or chlorite are vertical to the vein wall
and metal minerals are as their centerline, were largely formed when most of the ore minerals including the
chalcopyrite, molybdenite, bornite and so on were formed contemporaneously. At the post-minerlization stage,
three D-type veins with or without alterated Hydromica halo and the lastest hypothermal carbnate-quartz veins and
biotite veins were fromed when the mineralizaiton system was opened and meteoric water and undergrand water
infused into the open fissure. Mineralization and alteration system of Dexing Tongchang copper-gold deposit is
similar to that worldwide typical porphyry deposit, showing that A-type Veins and K-silicification occurred on the
boundary between wallrock and granodiorite porphyry, B- and D- veins and propylitization occurred outspreading
along the wallrock and granodiorite porphyry near to the boundary, and the latest carbonate, quartz and biotite
veins and argillization were spliced above or out of the propylitization belt. Fluid inclusions of differt veins varied
with the ore-forming process that there were mainly LVH (one or moe daugther metal mineral or transparent
minerals are contained in the fluid inclusions)and VL (more than 50% vaper in volume) types of inclusion in the
early A-type veins, lots of LVH and VL and little of LV fluid inclusions in the B-type veins at middle stages, and
VL and LV (less than or equal to 50% vaper in volume) fluid inclusions in the latest D-type veins. The behavior
fluind inclusions in the temperature-mearsuring process and the result of microthermometer have been use to
evalute the conditions of different mineralization stages. In the early stage, when porphyry magma still
unsolidified, the A-type veins are formed at the 600~800°C and 120~50MPa or even above them; at the middle
stage, the B-type veins are formed when the static rock pressure (55MPa) transferred to the static water pressure
(20MPa); and at the latest stage, the temperature and pressure totally decrease to 350 ~ 375°C. After the
mineralization of Tongchang deposit, two hydrothermal activation without mineralization overprinted on the former
mineralization veins, respectively under 320~300°C and 180~200°C. The hydrothermal fluid varied from magma
fluid as A- and B- veins fromed to meteoric water or ground water as the D-type veins were formed. However,
there are CO,-bearing fluid inclusions hosted in Dexing Tongchang copper-gold deposit, which are never found in
other porphyry deposits, or only little in one ore-forming stage in some porphyry deposit. Thus may represents

abnormal on its metallogeny of Dexing Tongchang porphyry Cu deposit.

Key words: Dexing Tongchang; mineralization system; hydrothermal vein; fluid inclusions;

microthermometer





