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Table 1 Relations between the No. of the samples
and the sampling site
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Fig. 1

Bitumen in the amygdale of basalt

in Dadi copper occurrence
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Fig. 2 Carbon materials in carbonolith

in Yongshengde copper occurrence
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Table 2 Reflectance of organic matter in Emeishan basalt

copper ores in northeast Yunnan and western Guizhou

# @] 79| pp |PRRE] HR

2R g g{ Rt God REREE | BE
(Ruan) Ry | ¢O)

DDz | 41 | 1.156 | 0.049 | 1.12 168

DD8 | 44 | 1.491 |0.1059 | 1.34 191

ft ML19| 53 | 2.172 | 0.115 | 1.80 229
2 Zhts | 48 | 1.624 |0.0685 | 1.43 200

g; SIQ5 | 14 | 1.413 | 0.114 | 1.29 187
¥ 36 | 1.819 | 0.092 | 1.56 211

g ML23| 35 | 1.957 | 0.163 | 1.65 218
B [SIQ4| 50 | 1.851 | 0.107 | 1.58 213

g XTC1| 50 | 2.036 | 0.111 | 1.71 223
Tchd | 54 | 1.040 |0.1000| 1.04 159

ML12| 50 | 1.789 | 0.075 | 1.54 209

Nyyl5| 52 | 1.547 | 0.0547 | 1.38 195
i |N0v3[ 55 | Lero | omo | 147 203
Nyy4| 47 | 1.627 |0.0806 | 1.43 200

Lgle Nyy5 1| 46 1.935 0. 259 1. 64 217
BB |\ovelse | 1232 | 0080 | 117 174
Ysd15| 53 | 1.751 | 0.112 | 1.52 208
=% Maopd| 52 | 1.986 | 0.169 | 167 220
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Table 3 N, C, H and O contents of organic matter
in Emeishan basalt copper ores in northeast

Yunnan and western Guizhou

N C H 0 Mt

=}
aH O RES ol oo | oo | oo | oo
Zht3 | 0.29 |92.42| 4.22 | 0.31 | 97.24
z ML10 | 0.19 |30.93 | 1.20 | 14.38 | 46.70
K SJQY | 0.33 | 86.28 | 3.55 | 0.38 |90.54
? ML20 | 0.36 | 78.66 | 2.80 | 10.04 | 91. 96
il ML30 | 0.29 |33.39| 1.61 | 23.78|59.07
% ML30-1| 0.27 | 75.36 | 2.78 | 1.54 | 79.95
" ML4 | 0.33 |73.76 | 3.05 | 7.45 | 84.59
3; ML13 | 0.39 [81.35| 3.25 | 9.72 | 94.71
" Tchd | 0.72 | 67.71| 3.83 | 6.32 | 78.56
ML33 | 0.66 | 86.21| 3.58 | 5.38 | 95.83
KEBWHE |Maopd | 0.71 |63.27 | 2.50 | 12.88 | 79. 36
Nyy3 | 0.61 [35.26 | 1.67 | 3.67 | 41.21
- Nyy9 | 0.88 |69.88 | 2.47 | 3.79 | 77.02
g B |Lyyl5| 0.69 |38.02| 1.47 | 3.51 |43.69
B g Hstd | 0.64 |32.11| 1.72 | 26.80 | 61.27
%ﬁﬁj Hstl0 | 0.49 | 18.05 | 1.03 | 13.03 | 32.60
¥ |Yedi1| 0.64 |54.18 | 1.94 | 1.78 | 58.54
Lyy8 | 0.84 |51.73| 1.88 | 6.94 | 61.39
LA | Lyyld| 0.34 | 3.90 | 0.89 | 7.35 |12.48
B | Dapj3 | 0.69 | 76.73 | 2.46 | 1.56 | 81.44
TRAE | Wzq3 | 0.57 [31.82 | 2.03 | 7.58 |42.00
TRAK | Wzq2 | 0.66 | 45.22 | 2.69 | 5.40 |53.97
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Fig. 3 Infrared absorption spectra of organic matter

in the copper ores hosted in basalts
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Fig. 4 Infrared absorption spectra of organic matter

in the copper ores hosted in the sedimentary rocks

I8 TR EAE L 5SEREYA.

Yy B R L 5T K nu/nc—no/nc (B ¥ 3R B
TAPEIERBER. “TRREFHHET GF
BIWH M TUREXEF AT A FRBREN R
SHREBELABRESR RAECMNLH T UMM
BFAERSRE,

3.2 AT ADENRIAR

HTRMAGHRE ERINERFTRTE
ALK, BB 5 KBRS (1999 B I 5 £ 8 LR 19
TRAMNHAEE 3 IRBE —E M EE. =T
XRETHETATHEIHFEES,C.N.H.O
TERERE,B ML10 fM ML30 4b, KA RN TE S
BEITE KU L BEETX 7% EFCHE
67.71%~92.42%;0 &8 0.31%~9.72%;H &
B2.78%~4.22% ;N & 0.27%~0.72% ., =F
NRERBETHWETAPFHAEIRES&RERE,C,

N.H.O S B®BMK, WM TESESIT—HK 3055~
T, P CHF& 18.05%6~69.88%,0 & &
1.78%~26.80% ,H&E 1.03%~2.47% NS E&
0.49%~0.88% . B # C.N.H.O FEZHLBE K.
LYY14 #EEEA,C.N.H.O FEK.

BV EERAYE RBKETHITIREEEN
A%, HFAERS C.HN TE, HEMRE L2
PHUASRESFBRG OMEWMAHERT OB
HYEE BHEE®KE 3 P C.H.ONFER
BHHI0%HETTFRS P ERFPBREBEETOX
XS BB HEN ML10.ML30,Hst4 ,Hst10 PU4EE S,

®4 ERTRABRBELZREET
AVRBE M EAR
Table 4 Carbon isotopic composition of organic matter in

Emeishan basalt copper ores in northeast

Yunnan and western Guizhou

o ;zi B D = A 5;0';’“
1| # | Dapj3 poe 3 I —25.6
2| B | Wzq2 BETFEER4A —23.1
3| H | Wzq3 BTFEER4YA —23.4
4 |BRIE| Hst4 | BILBXRARVIRLRBEFHY A | —22.3
5 |BKBE| Hstl0o | BN ZRAMUIBRBZPHETH | —22.7
6 B | Lyy8 |MEAXREMERHALZFHEI G| —21.7
7 |BRBE| Lyyld |HEAXRAERETTBEZERMHEI G| —20.8
8 |BKIT | Lyyls |REAXREREMITBAEEPHI 7| —20.2
9 |BKBE| Nyy3 |WEAEZXRAMBTIRKEFHHD G| —23.2
10 BkBR | Nyy9 |MEEXREWEMHERZHHET G| —23.2
11| BRI | Ysd1l kBB XRARMABKEPRET G| —22.8
12| #i ¥ | Daguant REFOAEWHHEKRSE —26.5
13| & | Maop4 ERFHASTHERE —30.1
14| % | DD2 KX REFHRTA —32.9
15 |#i# | DDs KX RE PR E —32.8
16|## | DD9 KM EREFHRT A —33.1
17 |# % | ML4 BRRREFHAYT A —32.2
18| #i# | ML10 FEXREFHET A —31.6
19| % | ML13 FEZREFHETA —31.8
20| #i¥ | ML20 HREZREFHT A —31.5
21| % ML30-1 BREZXRERHT A —32.7
22| % | ML33 WEEZREPET A —32.2
23| % | Tchd BT MEREPHEHT G —27.3
24|#i#& | ML30 KEWERAEFHAT A —32.3
25| W¥E | SIQ7 HEREZREFRHT A —33.2
26 |WiFE | SIQY HEELXRETHRT A —32.8
27|¥i# | Zht3 HEREZXREFHRT A —33.0
28| Wi# | Zht6 BEBEXREPETH —32.5
29| ¥ | YHC10 A KR A PR A —32.6
30| ¥ | YHC21 A XRE PR A —31.0
31| ¥ |YHC22 FEEXREFHT A —30.9
32| ¥ |[YHC23 IF A X RE YA —31.0

T HEGEPEHBEN ¥R R EHRFTRAMELRE
HT. B5 29~32 ¥ A\ B R ICE (2003),
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Fig. 5 Thermo-evaluation of different kinds of kerogen
(after Tissot et al. , 1984)
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1—Boundary of kerogen distribution, 2-—quasi-isarithm of

vitrinite reflectance, 3—evolution curve for main types of kerogen,
4—organic materials hosted in sedimentary rocks, 5—organic

materials hosted in basalts
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Table 5 N, C, H and O contents of organic matter after calculation

2R 8 1679 H(%) 0% N YER R
ZRERHT EWHE| 8 |85.54~095.29(89.92)| 3.04~4.88(3.08) | 0.32~10.92(5.79) | 0.30~0.92(0.48) &3
KEHhHE 1 79.73 3.15 16.23 0.9 3
BEHE 83~87 8~10 2~6.9 0.3~3.1 IR %E,1999
MRS EETGHE| 5 |84.26~92.55(88.03)| 3.06~4.05(3.40) | 3.04~11.30(7.24) | 1.09~1.58(1.33) &3
BilisHg | 94. 2 3.02 1.92 0.85 &3
TRAK 2 75.76~83. 79 4.83~4.98 10. 01~18. 05 1.22~1.34 &3
g 82~92 2.5~5 5~8 REEE,1999
.0 FHEHAEE O T/ E M MLI0,ML30, Hst4 Hst10 W R, @ HSHNTIHME.
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Fig. 6 Comparison of C-isotopic composition of organvic
matter in copper ore with that of other matters
(after Rollison, 1993. “The bitumen of copper ore in
basalt” and “the carbonous matter of copper ore in

sedimentary rocks” come from this paper)
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The Composition, Texture and Origin of Organic Matter in Basalt-type
Copper Deposits in the Northeastern Yunnan-Western Guizhou Area
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Abstract

There are two modes of occurrence for the basalt-type copper deposits in the area of northeastern Yunnan
Province and western Guizhou Province; one is hosted in basalts and the other in the sedimentary rocks between
the basalt layers. Both types of copper ores are rich in organic matter. This paper presents studies on the
maturity , composition, texture and origin of the organic matter from the basaltic copper ores in this area by
using methods such as measurements of their reflectance, elemental analysis, infrared absorption spectra and C-
isotope composition. The results show: (1) The reflectance and the nu/nc and no/nc atomic ratios of organic
matter in the copper ores are 1. 04%~ 2. 172%, 0. 49 and 0. 062, respectively, and there are no obvious
differences between the two types of copper ores, which means that all the organic matter has reached high
maturity. The physical properties and the feature of infrared absorption spectra of the organic matter also show
the high maturity. The similarity in maturity between the two implies that they have undergone similar geologic
processes. (2) The organic matter consists mainly of C, and secondarily of H, N and O. The C, H and O
contents of organic matter in the two types of copper ores are similar, but their N contents are somehow
different. (3) O—H, paraffin alkane and aromatics are the main function groups in the texture of the organic
matter. There are a few C=O groups sometimes. The high intensity of O—H vibration in the infrared spectra
implies that the organic matter has experienced strong hydrothermal metasomatism. (4) The 8% Cy.pps of
bitumen from the copper ores in basalts are —27. 3%, to —33. 2%, (—31. 97%, on average) and that of carbon
from the copper ores in the sedimentary rocks are —20. 2%, to —23. 2%, (—22.11%, on average). The sharp
difference suggests that they have different origins: the former comes from allochthonous sapropel-type
organisms of the lower strata and is the remains of crude oil, and the latter is autochthonous humic-type organic
matter of sedimentary rocks between the basalt layers. The similarity in maturity, composition and texture of ~
the two types of organic matter from different origins are the results of having undergoen similar metallogenic

processes.

Key words: carbon isotope; organic matter; basaltic copper deposit; the northeastern Yunnan—western

Guizhou area
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