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Fig. 1. Schematic geological map of the Dexing copper mining area.

1—S8inian sequence; 2—slate, phyllite, phyllitic graywacke of Proterozoic Jiuling Group; 3—Yenshanian
granite; 4—Proterozoic granite; 5—basic and ultrabasic rocksy 6-—granodiorite porphyry in the Dexing
copper mining areay 7—heavy alteration zone; 8—Weak alteration zoney 9—tillite; 10—intermediate
and acid volcanic rocksy 11—fault; 12—boundary separating different lithological characters; 13-—min-
ing areas; (1) Zhushahong copper deposits (2) Tongchang copper dpeosity; (3) Fujiawu copper deposit.
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1 2 3 4 5 6 7 8 9 10 11 12

SiQ; 62.32 | 62.81 | 59.9 59.51 | 62,99 | 73.18 | 53.34  54.68 (49.38 | 48.42| 66.09] 61.52

TiO; 0.45 0.44 0.45 0.49 0.38 0.10 0.67 | 0.89 | 0.68 | 0.85 0.54] 0.73

- AlLOs | 15.79 | 15.29 | 15.02 | 15.25 [ 14.67 | 11.43  14.27 | 14.63 [15.16 { 14.52| 15.73| 16.48

= Fe;04 2.52 3.00 2.06 1.80 2,03 0.74 9.47 | 3.58 | 2.83 | 2.83] 1.38; 1.83

4 FeO 2.88 1,98 3.70 5,46 3.45 3.40 5.47 | 7.87|5.07 | 4.7 | 2.73] 3.82

i MnO 0.08 0.08 0.03 0.055| 0.053] 0.02 0.07 | 0.189 0,143 0.14] 0.08 0.08

MgO 2.55 2,83 3.45 2.94 2,43 0.50 5.43 | 4.08.| 5.81 | 5.64] 1.74] 2.83

F# Ca0 4.10 3.80 4.70 4.45 3.97 1.26 3.55 | 4.77 | 7.16 | 6.83 3.83] 5.42

£ Na,O 4.23 3.37 3.30 3.40 3.57 2.88 1.20 | 1.76 | 2.81 | 3.35( 3.75 3.60

N K0 2,90 3.55 2.95 2.83 3.45 5.25 3.70 | 1,99 ] 2,15 | 1.18] 2.73} 2.07

P05 0.25 0.24 0.33 0.33 0.26 0.03 0.10 | 0.24 | 0.39 | 0.45| 0.18 0.25

L H:0 1.82 1.34 - 1.37 1.19 0.82 2,10 | 3.63 | 3.88 | 2,39 1.04] 1.24

% CO, 0.50 1.06 — 0.29 0.74 0.61 — 1.10 | 3.98 | — 0.08] 0.14
TS - — — 1.25 0.28 — — 0.43 | 0.27 | — — —
2T S — — 3.45 — — — — — -~ 8.7 — | —

Bt | 100.39 | 99.79 | 99.34 | 99.425 99.463 100.22] 99.37 | 99.839/99.713/100.00{ 99.9 {100.01

Ap 0.69 0.34 0.64 0.78 0.62 - 0.31 0.47 | 0.47 | 0.93] 0.42] 0.58.

1l 0.93 0.78 0.87 0.23 0.15 0.16 1.29 1.67 | 1.29 | 1.60] 1.03] 1.40

CIPW | Mt 3.78 4,52 3.12 2,67 3,01 0.95) 13.66 | 5.21 | 4.06 | 4.06] 2.00] 2.66

* Or 17.59 | 21.72| 17.88 | 14.75 | 18.37 | 31.96 | 21.71 | 11.69 [25.33 | 6.9 | 16.11| 12.24

Ab 36.36 | 29.08 | 28.81 | 28.32| 29.89 | 24,73 | 10.22 | 14.94 |12.06 [ 28.32| 31.73) 30.67

[t An 15.89 | 16.57 | 18.71 | 19.75 | 16.58 2,85 | 17.52 | 23.64 (22,25 | 21.14] 17.34] 22.58.
~ C — — — — — — 1.88 | 1.53| — - 0.26) —
B Wo 1.3 0.83 - — — 1.43 - — — — — —
B Fs 2.56 0.68 — — — 3.79 — — — - — —
% En 6.14 7.22 — — — 1.24 — — — —_ — —

~ Di —_ — 4.71 1.1 1.79 — — —  |10.67 | 10.32) — 1.49

Hy — — 1.9 14,84 9.02 — 15.74 | 21.62 [16.28 | 15.4 | 7.40| 9.68

Q 14,76 | 18.26 | 13.74 | 13.81| 17.91.] 32.84 ) 15.8 1.53 | 0.39 | 1.26| 22.38) 16.62
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ﬂ%%ﬂo SQ%EW“:E’BE, *Z%ﬁiﬁﬁlﬂ"% Pl-plagioclase; Q-quartzy Hn-hornblende;
BB, RSB (An=0.00~0.08) JIAA Bi-biotite; Ap-apatite.
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R2 BYRERELSTEEGUERL =

e

R

[ §iO, l TiO;z | Al:Os | FezO3 | FeQO [ MnO [ MgO| CaO |Na:0| K0 | P05 | HO | CO: TS | Bek | &it .
1 | 64.16] 0.72 | 16.28] 1.95 | 4.30 | 0.14 | 2,10 [ 1.04 | 2.20 | 3.32 | 0.17 | 3.00 — — - 99.38
2 | 63.92[ 0.70 | 16.27| 1.20 { 5.26 | 0.10 | 2.25 | 0.84 | 2.35 [ 3.44 | 0.18 | 3.22 - - — 99.73
3 | 65.40] 0.69 | 14.46( 1.61 | 4.86 | 0.14 | 2.05 | 1.51 | 2.45 | 2.64 | 0.20 | 3.08 — — — 99.09
4 | 69.95 0.73 | 13.93 2.93 | 3.28 | 0.03 | 2.10 — 1.92 | 2.16 | 0.13 — - - 3.38 |100.54
5 | 61.801 0.79 | 14.19] 1.02 { 5.52 | 0.23 | 2.40 § 3.60 | 2.92 | 1.76 | 0.17 — — — 5.06 | 99.46
6 | 66,7 | 0.6 13.5 | 1.60 | 3.50 ( 0,10 | 2,10 | 2.50 | 2.90 | 2.00 | 0.60 | 4.40 | 0.2 1.2 — [101.9
7 | 66.01) 0.54 | 15.50] 0.69 | 3.07 | 0,10 | 1.81 | 2.68 | 3.90 | 2.74 | 0.20 | 2.38 | 0.08 | 0.01 — 99.71
8 | 57.0 | 0.75 | 18.80| 5.4 — - 1.82 [ 3.01 { 0.79 | 3.24 — — — — — | 90.81
9 | 58.32 0.91 | 16.60| 6.13 — 0.06 | 2.22 [ 3.76 | 0.67 | 3.07 — 7.97 | — 0.43 | — [100.14
10 | 58.21) 0.77 | 20.05) 2.33 | 3.66 | 0.20 | 1.42 | 0.52 | 0.33 | 6.20 | 0.19 | 3.36 | 2.15 | 0.09 | — | 99.3%
11 | 56.73] 0.83 | 21.03] 1.26 | 4.94 | 0.15 | 1.05 [ 2.68 | 1.05 | 4.60 | 0.16 | 0.16 | 2.71 | 3.38 | — [100.73

1—BBTHRE GBKU. EXEF); 2—BERE (FD; 3.4, s—KAREDE F—-HE&H BHHL
], 1982); 6—HERE, (G| HEHHE,1975); 7—@ S (E F. J. Turmen,1948) y 8— & & EH{H ((EMuney) s
0—BZBTHE (CKFAH, dFERE,1977,N06,P38); 11—EZREZFTHE (F10)
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HLbr. ALFEFHOE . AXEWE P E BT RIEK, XATRE BTE RENDSE
H, £ & BAESERN. WX, EMNTREESHAS BRABSEREE, URT
BB R ERBEAELERIHE (Allen,1962), RE|EERESE DR A¥E. KA.
HBEARRBAS LS (KD, HEBLIREE Wit B4 2 % BATH, X
KEAMLEARAABED .

%3 KOREDERRBRRERGERTHRSI

) PSR M K A & B
%85| 2T &K RE ” "

( 5 A B E & A B & A BB
: (%) (%) % (%) (%) (%)
1 Kk AREDE 65,12 21.22 60.85 7.15 20.5 6.5 18.64
2 XEBEAREYE 65.18 15.14 43.46 12.1 34.73 7.6 21.84
3 Rk ARED S 68.69 15.25 48.69 11.43 36.49 4.64 14.81
4 Rk AREDE 62.39 21.39 56.84 11.41 30.35 4.81 12.79
5 AT KkafEDE 62.62 22.39 59.9 11.08 29.64 3.91 10.46
6 HTKAREDS 62,00 22.52 59.3 10.15 26.71 5.33 14.03
7 Ay EAREDSE 66.68 19.81 59.44 10.01 30.03 3.51 10.54
2 K AREDE 63.65 20.94 57.59 11.32 31.13 4.1 11.28
D o 64.54 18.93 54,77 10.58 30.81 5.05 14.61
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. (§&Tuttle, Bowen 1958)

o —H T BAE O—HRWHKRARFBKERSS AKX
— MK AERRX; BR—EKAHRX) EF—FfK
AR
Fig. 3. Ternary diagram showing magmatic
evolution and variation of the Tongchang
intrusive mass.
® —Tongchang intrusive massy O—composition of
zonal plagioclase and K-feldspar;
A—initial crystallization area of plagioclasey B—
initial crystallization area of sanidine; EF—eutectic

Or boundary line between plagioclase and K-feldspar.

Hod Ve, T LRG3 R A B o RIB D fE o AR AR E BB ER, R
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/ T-AX_KAEE s—AXRK &
/ Fig. 4., Diagram showing chemical-
mineralogical variation with the

h

magmatic evolution of granodiorite
porphyry.

I —Tongchang intrusive massy II—correc-

ted quantities of mineral composition in

rocky 3—granodioritey 4—tonalite; 7—

160 : quartz monzonitic diorite; 8—quartz
HkEE lP=K—(Na+Ca) diorite.
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PETROLOGICAL CHARACTERISTICS OF THE
TONGCHANG PORPHYRY COPPER DEPOSIT AT
DEXING WITH A DISCUSSION ON THE
RELATIONSHIP OF MAGMATIC EVOLUTION TO
METALLOGENESIS

Sun Haitian

(Institute of Mineral Deposits, Chinese Academy of Geological Sciences)

Abstract

The deposit in question is a porphyry copper one of veinlet impregnation
type with pyrite, chalcopyrite, and, to a less amount, molybdenite, tetrahedrite,
tennantite, sphalerite and galena as the major ore minerals. The orebody occurs
in two types of diametrically different rocks: one is Proterozoic low-grade meta-
morphic sequence, baving Rb-Sr isotopic age of 1401 m.y. and apparently
with sedimentary formation of argillaceous rocks intercalated with feldspathic
graywacke and graywacke mudstone as the original rocks; the other is a small
granodiorite porphyry intrusive characterized by Rb-Sr isotopic age of 169 m. y.
and shaped like a triangle at surface with an area of 0.7 km?.This intrusive
body contains large quantities of K-feldspar in the form of porphyroblast
produced as a result of metasomatism by deuteric fluids and is characterized
by two sorts of mineral assemblages: omne is phenocryst minerals consisting
mainly of andesine, bornblende, biotite, quartz with minor amounts of apatite,
the other is matrix minerals composed predominantly of K-feldspar, quartz and
oligoclase. The granodiorite porphyry is a derivative formed at a certain evolu-
tion stage of magma, its parent magma seems likely to have been tonalitic
magma. The evolution of magma not only proceeded through the normal migra-
tion of magma from the great to the small depths, but persisted to the deu-
teric fluid metasomatism and hydrothermal filling and replacement. The for-
mation of the ore deposit was associated with the deuteric fluid transportation
and hydrothermal mineralization; ore-forming materials were chiefly derived
from the intrusive body, and metallogenic media were characterized by multiple

sources.



