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FUTARETE, HRG RN #

JLPEHR, £ ES5FU/NIhERYESE S A R RB R, W0 -8, #-5l. #h-8 ik HOLE
SERAMAE, 1E205—80Ma, b {E175—130Ma’, nfdf ", S &KM. KRV, il 87T, &£
i THRW. FEGl, ARES, WK, Far. RZEHT K DELEZY. BRE, Z/0E
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Bro BLRSEF S, A SE SIER Al RBImE, 3R ED KA FoEEY
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KHCEPRBRIR, B AR 1 km® k., AHE. U8 Rt ek Mk
A (ks R ER ek, AR WA REKR B K&K B, wfl™ . 8%
Wy, RIPLL A EROIE AT (>1 500m) R 5 BERHIE S8, B L 20km?®, X RRik .
W DRI A A RIS TR R KR, AWM BT A R JE TR AR AT, 2 L K
VHRIE. JERE S, SAE, TREBDRBEKREEE,.

Z. BERR S BRI R E R B RHE

B B RAE AR SRR Y, REMAtE, BAPRS S, /£ -Z2H ™ W1 b
WE KAk, AENSFHNRRE. AENKE S GO PREEEHN K B3B8 (B —mmt
AEME. KAAEK S (k. ) —pMa KRR A, B, NFHE B3 5 (k. 85 5%
E, ). WG R WITL. RAOFRTEE: ARABRMEL RIS (k. 8D -
MUERTHE B — Pzl s (), MBIy Gk, FIMmse A KB % B/, Jig
EABBBER K. ALY, IkRMEREE, BURKHER S A7, TLdmia £, §
JRE BTN K. X FPELA, LITARMBRT ARt a. dEly a8k, WEkZ N kakE,
BEBRAES AR RER, RN ~HRAK, TREZ, XdE B0 AR mE g5
H.

* BMEMRTNES FHE. REL. BRITE. IMSF, EERERTLET.
1) AR, R, WEAR, 1985, I SPERMEPEAfRONE RS RGBT AR TR 97185,
AI19874F 4 AEl, 6 Aikldl, FHEEH.
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HIZErh ARTE BR AR CEEL XD b, 4 - R ERAERRmE AR Calk. 8D,
RAEREAHEMI L. SRTLAK G MR, hAEK MR - BT ahmbEz —.

=L AWHBEBURIL, AR BRI RbiE

B TR AW e e KRG D, AR Bl i i i A ko kEmk R, %5
TER ARG, R, BH &R AR N R SR R AR T Pagil, Ak <10
—2005 A, XSEREA SIS MIEL, bES RIWEN RS, WK & 19, F
BT RBE SR TR AR e R, (RS, st B TL EEOE . R EK
WA R BIE S, thd B ke S & R,

A Hkm T 1" P FIBE I A VR 1 22 R R L BT 7 AR 3K FUR IR 3t o B Ahm,
AR AR, SRR (BRATAD ARAZBHMEREY AR Ho D bR R 99 B IsLO SRR o -
W midER A AR gg, AR A A .

B, JELA T T T 1 RS N B A YRR, SR BRET. O B R £, W
etk e G A AR B A 8 0. 220 BA LI BRI s Bk e 0K R LIl itk b, DU Tk R R T
il /b, oAk A7 58 T AR BE 23 5 7 1 b

M. & fr ek

WK P A s el . anBLBEAREE K, D BOCAHIUBER 854, JENUAEIRL, Rk R T
LEKYs AT WBESE AN TR, BARES R ANHFERENWE, MNAGANERNA, BFRKAOA
B SRE KA. ARbEe.2—0.5, KA T KA, PECHRIK A, E-BKA. Ands—
70, HrhAnk30—455 %, 4% 1H0.6—0.7, 3R, BUARRBIHERNI R T IRk 8 K F1 %119
ANT B (FEE15—45ke) B i R, Slo-#yiks0 b, MEERD o KA - 40 -85 174,

PR HRTE S LI e T A R AU, BREE NG AR 1t b o S R AR PR G A R
B, EYMAS R ERYE— g9 YE, ZAMERINKRE . REMBL A, RIKARR S, 1% K
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%1 By SR PEMRETIESBEYHTHER
Table 1 Average contents of rock forming minerals for the matallogenic

and non metallogrnic intermediate—alcdic porhyries

s e | BHRERSY (KBTS HEL 0
¥ B | Zit B T : T o S T
'(’I‘)‘ £1 * l &Kk A | il ) A I 5 S mRA
‘ ‘ X 24.04 43.06 | 179t 10,20 4.83
o o 4,05 9.45 l 7.74 2.00 3.81
' v a'/X 0.17 0.22 ; 0.43 j 0.20 : 0.79
X i 24,38 | 37.17 | 22.21 9.54 ; 1.71
ARG S 19 o 6.60 15.93 i 11.37 { 3.14 3.98
| Veo/X | 0.27 0.43 0.51 l 0.33 2.33
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Table 2 Average chemical compositio(wt%;) of plagioclase,potassium feldspar and biotite

of the metallogenic and non metallogenic granodiorit-porphyries

l £ L1 | . Cag BT ;
v % B %Bﬁ? SiO, TiO:2 Al,O, Fe:0; | ¥FeO Mgo* Ca0 | Na;0| K,0 31‘: l’f&%;:"z 3t
SN

ot

]
! '

KA RE-EHE 7 61.7 0.03 22.8 0.28 | 0.15 | 0.05| 5.8 7.6 10* 0.67 | Andl
ERFEE| 2 62.0 0.02 22.4 0.01 | 0.09]0.027| 4.6 6.3° 22' 0.79 Ar37

FRA* |RE &K 2 63.3 0.02 19.7 0.49 | 0.26 ) 0.35 { 0.61 [ 2. 9. 11.4, 0.38  OrsAbyg
1
HEs a4k 1 64.3 | 0.03 | 18.8 | 0.04 | 0.06;0.04'0.29 | 1.1 I 14.2 0 0,38 Orusdbus
RGBSR 8 35.6 | 4.0 15.0 | 3.1 (3.3 143 1 L1 [ 0.47] 5.40 -~ | 14,0 0.04
ERTEK 3 37.3 | 3.5 15.0 | 3.3 jI5.9 ] g PO 1 0.451 8. 27 —  Li0 0.07

IR R BB R AN LR P BRI T B Y AT
o JIPHHAWEE S ERLRAPOREDH.

WA, RRIEEE D, R S % bk b Ve S B Y 2, b AR PE— 99 MR PE i 28 b,

PP ERMESE AL, R AR SR E., FERASE S0 i, ym.?:%sﬁ}.ﬁﬁ[km.ff&&
AEE AV SRS B ke zwmu: TR fetb by, iy 7k, 8P, B, W,
B (R, XERY BHRMEFIEZ -0 B4R ANOH SHB S, 25 55 90—660ppm,
50—100ppm; BZBErpEk, k. %&%Jﬁh’&(wﬁ’fm B T (K3) . X8 H5F, B
R AR R S B RRE

. B . B, 2%z, RETEBMICREEE, ke 14032 023g/t,
WY <10—5 2148/t S/ HNEB G £, Aa¥4ERWE. ARG Gk B, kb
SIB; AW, BB &415250ppm, ﬂﬁ/f‘é?ﬂn130~300ppm, BRI & H77Tppm, B K
A EH50—300ppm, FEF AH1209—11 000ppm, BABERT . B4 LA & SR ol 1R A
BlEx RO,

h EffER s R

PR AL F R S (wt %) ,SiO{E56—72, T-365; 1eO+MgO +CaO 2k 5—11,F ¥7;
K0+ Na,Oh4—8.5, F16.9; HEFRH AR (01.5—2.6, KF MM B (CA56.3, g
ERMEE S A-F-M% AR, KEAEESEZRAK,

PikE. B, WE. B OB, BRI HAX IR SR mARE 2~ (85, b RS
0 & B A o 4 i — 3

WA EBE S AR ERY IH A BB, MmSIO.fE62—65.5% , FeO + Fe,0,
3—5.1%, Mg01.4—2.5%, CaO3—4.5%, I&ZO+Na206 9—7.7%; AR A E 5,
Fe+Mg+Ca78—108, Si+K-+Na687—710; (Fe+Mg+Ca)/(Si+K+Na) {f{0.11—0.17 fii]
(D, RZ, ZHEBEHEEKE, WAIERT &

FEERM RSP LA EI & W (Wt %) RS it

(1) EPHIMER, HABHRER:
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Table 3 discrimination of biotite composition (wt%;) for the metallogenic and non-metallogenic

porpilyries
L x TiO; Fe® MgO FeO + Fe2O M/
3 0 T =) 2 & & 1 203
® o EEE RS oG P s O fira—tens 2 [mamir.s |0 Njiaes D8
1| 4.82 + 13.41 + 12.08 + 17425 + | 55 +
i T 2 | 3.92 + 13.91 + 14.56 | + 16.62 + | 47
3 3.12 - 18.57 + 16.54 | + 16.57 + | 50 +
74 4| 4.31 + 13.70 | + 13.48 | + 16.13 | + | 46
R 5 4.32 + 15.10 + 14.59 + 17.14 + | 46 +
& ' | :
) 6 4.03 + 13.22 | + 14.53 + 15.90 + ] 48 +
. ER 71 34 + 11.62 + 14:09 + 14:30 + 1 50
W17 W ! 8 ' 4.00 * + ] 13.83 | + ( 13.94 + 1 16.58 | + l 46 l +
* .
RE & ! 9 ] 3.70 ‘ * ] 12.33 + l 14.15 ] + ’ 17.19 ’ + ' 45 , +
: P :
» 10 3.56 - 12.77 + 11.87 + 15.17 + | 43 +
L 11 | 3.42 - 13.80 |+ | 11.28 | + 16.66 | + | 40 | =
i [ 1 t 3.60 ‘ - 16,22 ( - 14.14 | + ‘ C19.10 |- | 43 ‘ + 4
R ] 2 3222 - 14.69 ‘ + 12.20 + ‘ 18.15 - | 40 ‘ -
2O ) 3'| 3.86 + 15.73 { - ’ 12.21 [ + ‘ 19.44 -1 39 l -
4 1 3 " . .
s 4 | 2.51 - 12.41 + 11.51 + | 16.58 + | 40 -
B BRIk 5 3.24 - 16.43 = 10.81 - 18.92 - | 36 -
" B E W 6 | 3.00 1 - 15.77 = 13.14 ’ + 18.31 - ! 42 ’ -
= B 7 3.20 - } 1.06 - 9.90 \ - | 14.98 ‘ + ‘ 40 ! -
: 8 | 3.40 - 17.77 | .- 10.89 - 21.00 - | 34 -
g | 2.80 = 15.21 + 7.29 - 18.17 -1 39 -
FR f © 10 3.63 - 17.82 - 12.30 + 19.99 -l 37 -
11 3.30 - 17.37 - 9.09 - 19.80 - 31 -
12 3.25 - 16.21 - 10.78 = 20.64 -] 34 -
FERE | FILR. BFWl Y
B & & | g, &gm 3.85 . + 14.01 + 14.44 + 16.71 + 46 +
HoR ® %) 82,61 91.30. 73.90 91.30 91.30

I JEWRR. FHEE. BEY. REE. IMEF, 1983, VL7 M LT & R BEE R A B,
w7 REZGUYRAEERARER " REZBAERSAEERBREK.

Yorss =—9.072+0.614Fe,0,+0.353Fe0+4.08MgO +2.15Ca0 .
Yopein= —4.921+1.04Fe;,0;5+ 1.33Fe0+1.72Mg0+ 1.04Ca0
(2) REAF4H, B HELLSIO,; K05 Na,O, AlLOs; P05, MgO=4 A&, dENT &
MLELSIO,, K03 Na,0O, CaO; MgO, TiO;, AlO; Fe,O:.=HA S BEARE (E2-A)
(3) RABXSW, K EEHLSIO, KOh—H, HAKIL B h F—4; Ry EHN
LASiO;, MnO, K.O%—4, HEHILPhS—HA (E2-A,B),



Table 4 The contents (g/t) of apatite,sphene and rutile for the metallogenic

%4 BT SERSHEPRAE. BE. 2OGSR @/

and non-metallogenic porphyries

2 §
x B | & = % % K R BRE ® & ¢ aoE
1 @ 7 93 329 0.36
2 BRI 2 162 0.11 0.15
)54 3 KB 2 80 £ S ™ 1.17
4 W 7 349.8 89 13.22
» 5 ® 8 392.6 7.3 8.4
6 TRl 5 794 it 225
2 7 HKETS 1 77.7 214.8 10.03
8 FAW 1 59.7 91.9 0.17
t* 9 At 3 64.6 0.01 \ fadk
10 &l 1 63.48 293 (5674
X 37 213,67 102.51 25.85
1 TEATE 1 0,04 ik 0.08
3 2 k) & 1 3.9 R Bt (574
& 3 T # 1 176.8 0.13 0.31
4 B 0% 1 58.1 55.3 0.1
v 5 PH fig it 1 215 g <1
E=3 6 o 1 13.7 0.14 0.55
t 7 IRy 1 51 0.15 1.62
8 X B 1 141 Tk 0.1
X 8 82.43 6.97 0.47
o BRtE, THEBANFEMALRE LK SELE,
xS BU5ERTHETREEES (wiy) X
Table 5 Comparison of average chemical composition (wt9]) for the
metallogenic and non-metallogenic porphyries
o E ! |
gé@ %5}5? %ﬁ‘?}ﬁ Si0: T1i0; E A}203, Fc;;o;! FeOQ l MoO MgO Ca0O N2a.,0 KO ons
x 63.8) 0.467 15.269) 2.069 2.142) 0.092 1,938 3.819] 3.175] 3.849] 0.213
o 1.947) 0.1675| 1.073| 0.884) 1,245 0.0837 0.5472 0.9889| 0.819 1.1505| 0.0509
35
5@ v 0.031 0.36 0.07]  0.43 0.58]  0.91 0.28 0.26  0.27|  0.35 0.28
E an LG -1.810  5.68 ~2.78 =~-0.471  2.15|  3.79| -0.28 1.55| -2.87 3.75| 3.81
R 1.59]  14.2]  6.95 1.2 A 9.5 0.7 3.9 .2 9.4 9.5
Gi 1.77 7.35 4.89| —-0.86 3.36 1.86) ~0.12  0.74f  1.30 3.07] 5.73
1y 2.3 A 6.3 1.1 .3 2.4 0.15] 0.9 1.70 3.9 7.3
X 66.55| 0.464f 14.887| 2,101 2.291| 0.0687 1.243] 2.381 2.747] 4.134] 0.1806
o 4,14  0.199 1.19]  1.672] 1,041 0.0722] 0.6683] 1.224 1.172 0.865 0.0827
49
;’; v 0.062]  0.43 0.08)  0.80 0.41 1.05 0.45 0.51 0.43 0.23| 0.45
g G, -0.82)  1.26] ~2.19 4,15  2.38  10.0| 2.49] ~-o0.72| —~3.09| 2.17 2.4
® |law | ™ 2,40 3.7 6.4 12,2 7.0 29.4 7.3 2.1 9.1 6.4 7.1
G, 0.381  0.95|  0.83 2,34 1.22] 22 0.28) -1.08  0.37 0.58| 1.95
e 0.56 .4 1.2 3.5 1.8 33 0.4 1.6 0.55 o.s7l 2.9
mptites| © |-3.61] 0.8 1.3 -0.10] -o0.s9) 135 0.45] 5.6 181 -1.28 1.6
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K= [Gll v/ D*Gy o $ETHBENE R,
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Fig. 1 A diagram showing the contrasts of some element contents and their ratios for the

metallogenic and non-metallogenic poiphyries

_/ngC)
o i io,
Fe,Og IxPZQ:K.“PZOS‘ .

Fl_
\ Fe,0, (50 BEEEIAER e
EY,

(X B AR AR B

B 2 Ry S5ERVEEFRITE A RMETE® XRE
~~Fig."2 ~A-diagram showing the relationship’ between ‘rock~forming elements(A)and trace
elements(B) for the metzallogenic and non~metallogenic ‘poiphyries



144 BB LEERRRE Sk 5ERY &R FIBIRE

51

. FeO Pb~ A’
P,0, A Za _
Calo W

MnO Rb

MgO. Co

Tio; | \' )
{Al 203 Cu

Na,O— le I—————
Fe, 0,4 Ni

SiQ,—————— Mo

'K,0————— St

.Cal ‘W B’
Nazoj—_—_‘ B an l
TiO, Sr

FeO v

P,0, ‘ Rb

A0, - Go .
MgO- c
Fe,0; . f
510, Ni

, . | ]
ot — W -
'“x’é,o Cu

fy—— m

0.6 0.4 0.2 0 =02 <6 0.4 0.2 o -0.2

A.A’ Batk B.B’ ¥Hm itk
B3 R HiERe s W R MR TE AR

Fig. 3 A diagram showing the spectrum of rock-forming elments and trace elements

for the metallogenic and non-metallogenic porphyries
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Table 6 Comparison of the contents(ppm)of average irace elements for the

metallogenic and non-metallogenic porphyries

f ]
: ] ¢
® 7 *f;"fg?gﬁﬁ;;y Co | Mo b Zn Ni 1 Cr Co v wo, | Rb | Sr
! — " 1
X |ass.2l a6l 61 1411l 20003 98.]I 10.4] o1.2] 72.3 137.2 397.5
o oar.7 643 1s0.| 1918  s.0  ses]  s.Z 24 30.8  115.2] 261.2
% v L8 1z 5.0 136 0.4 0.67 0.9 0.27 0.5  0.82] 0.66
0] 83
o 6 | e e 7.6 mad  som s s21| 328 04 2r0r 2.3
4, [23.56 51.55 66.82 S o AZ33 SL10 1838 1870 79.5879.05
s 3.85) 27.64 45.49 8.3 0,94 1.22l 10.56 7.19] -0.19] 71.73 0.44
iy 7.36| 52.85 86.90{ 15.97)  1.80  2.33| 20.19| 13.75|  0.36| 137.15 0.84
! - o . .
X 134.7]  27.¢| 343 7a.6 12,90 92,90  8.2] 97.4] 121.2 172.2] 407.1
o 195.6) 26,1  30.6] 44,5 12.5] 76.3] 9.4 87.3] 39.8]  93.5 625.1
el
% v 1.45]  0.97 0.8 o.60| 0.87] 0.81] 1.15] 0.89] 0.33] o0.54 1.63
e 99
= G, 12.4f 28.02  6.30| 5.30 13.94  6.52] 10.77| 15.34] 9.17] o9.19 23.14
t 7 51.3| 115.31) 25.93| 21.81| 57.37| 26.83] 44.32| 63.13| 37.74| 37.82] 95.23
G, |20.21] 107.5| 10.68 2.79| 29.87  7.20] 14.12{ 27.220 20.78] 11,92 85.49
PR | Y SR ez Is0 ol 567 a5 208 17
Fr k| 4.8 3.0 L a3 4z 082 1.9 -o0.63 -8.2 -2.3 -o0.1

I LAAHRE ™ L5 FR A0 AR G & Ik 4T
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R 7 By SRy REPEERTHESER (ppm)
Table 7. Copper contents(ppm) of rocks and minerals for the metallogenic

and non-metallogenic porphyries

{ |

%X B i%‘:‘EﬁE"%. n g b2 =N ! Cu X B BERFH H = B A & Cu
1 o 386 1 - 97
2 B OR 140 2 +AAE 29
s 3 kBT 1020 3 by B 76
4 BT W 915 y 4 W % 52
5 B 418 = 5 LRGE:] 98
- 6 TR W 473 6 B % 72
T RES 127 7 %% R 38
8 % & 1150 3 8 B o 86
& 9 7| w 226 vo 9 B R 96
10 @ 170 10 FfE oo 45
m 1 w R 660 2 1 R i‘? &=
& 2 | &wa 300 | B o N =
% 13 % 17 U 175 1B I % 1
14 ® th 90 7 14 Elnd L 10
. 7 15 & B 200 15 R S 60
= 16 ®EE 175 = 16 7R 80
17 A 300 =5 17 = 1a
BERE | g - 1 50 = 18 #oo4 i3
& . 19 el S 45
% A A R & 20 e 10
20 42 I i 700 i 21 Vi3 RE 10
% 21 g e 0 o1ne | 22 A 10
22 & B4 | 939 ! 23 s n 20

? ; i - jr— -
&% 23 BT 1401 f Be i ,F 24 ! e Wi 30

24 TR 11000 - , - l : "
w B | wEw hRE, - BB 10
26 ¥ oo 209 l LEke ;2 | +xnm 63
3 ! %5 * 49

¥, DEABET FRPORTORED.

(956ppm) (F7), A &4 & A F100ppm; CuW(we %) % KF2,Rb/Sr(wt%) {H{£0.2—
0.50 (B, AERT-AEHNE RN RMER, TR e P ESEHIE (W9ppm), AP EH
#&/hF100ppm; Cu/WIE £/h T2, Rb/Scfiidtt Lk X H]o

EEERBIIEL, RERCPIAMITICH TR (wt)):
CLY BEHBUsraT, FIHI5RM,
Yopsse =—5.135+0.011 2Rb+0.002 64Sr +0.002 74Cu+0.045 3WO.+0.137Ni+0.003 45Zn
Yiqeuu=—8.87+0.017 6Rb+0.003 445r--0.000 61Cu+0.111W0O4+0.679Ni—0.015 2Zn
(2) REFOULLAE,, Fo, F i G0 £ 2 RE2-B, - S WM. %, 8 .
B, 8 BR. B HREACHERE: AR RMIEAES. s . s Hl. BB B4 Ae08A%E
—5FE.
(3) RAR%Eo4H (E3-A7,B"), B &I 5. B.0.490 8. A, 8. %, 8.
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WMEHASE: JERF AR, BB A B . 8. B8 0CRRAA BN,
BH LR E kR HGE, MEmaRETEN, BHHIE6, BamHlRlRel,
BT A HIB MR E &,
AXRE LA SRS EORR" FRREEMEESY, SREFDER, R
XHEAIEELAIRNES BaRA2RERS, Fik—H8M.

2 £ X W
C1) KN B3 WRIE. ARG, RBUR. SIS, GhR, 1983, HONRERER . B104—108T0, MR it

CRITERIA FOR DISCRIMINATING COPPER ORE-BEARING
ROCK MASSES FROM BARREN ROCK MASSES

You Zhicheng

(Jiangxi Institute of Geological Sciences,Xiangtang,]Jiangxi)

Abstract

Through geological surveys, nearly a hundred small intermediate-acid rdck
masses have been found in Jiangxi, of which copper ore-béaring rock masses only
account for a small percentage. .

The copper ore-bearing rock mass is a well-differentiated composite intrusion
characterized by a complete structure, a H,O-rich magma chamber, well-developed
explosion fissures, a high degree of alteration and its zoning and appearance of
many kinds of mineralized dykes at shallow levels. But the reverse is the case with
the barren rock masses. '

A comparison of the two types of rock masses shows the following characteris-
tics of the ore-bearing rock mass: the ore-bearing rock mass contains less quartz
and K-feldspar and more biotite, hornblende and plagioclase (Table 1); for the
same mineral species, the minerals in the ore-bearing rock mass are poor in Si, K
and Li and rich in Ca, Mg and Na (Table 2); the Ti, Fe and Mg values and Mg
index in biotite are in the range favourable for ore formation (Table 3); there are
more accessory minerals containing Cu, Fe, Pb, Zn and Au, whose copper content is
relatively high; in terms of the petrochemical composition, the rocks are poor in
Si and K and rich in Ca, Mg, Na and P (Table 5) and the contents of Si0,, (FeO+
Fe,0,), MgO, Ca0, (K,0+Na,0), (Fe+Mg+Ca) and (Si+K+Na) and the ratio of
(Fe+Mg+Ca)/(Si+ K+ Na). (Fig. 1) vary in a range favourable for ore formation;
for the trace elements, the rocks are rich in Cu, Mo, Pb, Zn, Ni, Cr and Go and poor
in W and Rb (Table 6); Cu/W>2 and Rb/Sr=0.2—0.5 (Fig. 1). These and the
copper contents in rocks and minerals (Table 7) can be used as criteria for discri-

minating ore-hearing rock masses from barren.
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