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Fig. 1  Geological map of graphite deposits in Hunan (according
to 1 : 25000 general survey geological map of the
boundary and depth coal ( graphite) ore deposits in
Lutang, Chenzhou, Hunan)
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Table 1 Re-Os isotope data of Lutang graphite deposit
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LT3 -1 0.20086 0.901 0.003 0.0073 0.000 0.0022  0.0000 597.3 6.0 2.275 0.031
CE LT3 -2 0.20108 1.214 0. 004 0.0051 0.000 0.0024  0.0000 1147 6 3.659 0.024
LT2 -3 0.21409 5.447 0.016 0. 1562 0.001 0.0230  0.0002 167.9 1.1 1.128 0.010
LT2 -4 0.20301 9.79% 0.029 0.0900 0.001 0.0238  0.0002 524.0 3.4 2.029 0.019
LT2 -5 0.20114 8. 156 0.026 0. 1009 0.001 0.0222  0.0002 389.0 3.2 1.684 0.018
13LT -10 -1] 0.25023 12.39 0.13 0.0727 0.001 0.0123  0.0002 820.5 12.0 1.297 0.028
13LT -10 -2| 0.25063 15.73 0.22 0.1190 0.001 0.0400  0.0006 636.4 11.6 2.574 0.051
TR 13LT -10 -3| 0.25052 10.55 0.04 0.0979 0.001 0.0262  0.0002 518.9 5.9 2.052 0.029
13LT -10 -4 | 0.25081 6.56 0.081 0.1639 0.001 0.0271 0. 0002 192.7 2.8 1.265 0.015
13LTO6 -1 | 0.20035 23.66 0.08 0.1509 0.001 0.0259  0.0002 754.9 4.7 1.316 0.011
13LT06 -2 | 0.20029 15.20 0.06 0.0738 0.001 0.0177  0.0002 991.0 11.2 1.837 0.026
QTL -12 4.001 0.0217  0.0005 | 0.0066  0.0001 | 0.00043 0.00001 15.80 0.45 0.4985 0.0130
ViAska QTL - 14 4.000 0.0629  0.0005 | 0.0034 0.0000 | 0.00040 0.00001 90.25 1.01 0.9210  0.0130
QTL -22 4.000 0.0177  0.0006 | 0.0023 0.0000 | 0.00026 0.00000 | 37.45 1.46 0.8882  0.0159

3.2 EHEAEN Re — Os 4REE K A1 550 R 25 B
AR ST A B Re - Os [A7 K HL(E 5
IR ANIE 2 FR ™. FrS 21 Re — Os [A) i Z4E I
S 155.6 £3.6 Ma(n =7 ,MSWD =2.3),0s [a|{\i ZH#]
GHCAE ("0s/™® 0s), = 0. 686 +0. 032, FF 2k 75 1
Re — Os|[rlfi 2 S I L A7 14 W 10 W T ] Bl — B 4t 2%
H— IS MR DUBUA RS, T S S A 80K
i b 5 FEA 27 — K Ca BER — A A i 2 A= 7 B A
153 ~ 157 Ma fEiR 223 Bl A — 207 . e (Ao B
KZR b B SR B 3T Gy F 0 25 AR o7 i,
rn LR, AR B SR R A S A S R, R
W1 T Je TR A2 32 B30 ks VR, A A R fih A
JEAE (455 0 S FH UG 25 (AR S J2 A28 o A A 2%, AT
TR S50 IR o X 16 BH A 8 1 i DR 5 DX 3 9 FH 0
— 300 —

BRI R AL B VIR . S A RN E 1Y
VAL AN =N = Y AN T e S ol N aa o e Al D
JHI A WL S B3 U 48 S 1, A LR Bre A Sl TG
LB, M8 B B A7 28, T ERE A K24 2 km LA
AR IE AR RS TT, BIHELA R TG 3,
755 AT L S R B R L2 2 2 T SR 7 4 738 I
YER, B S0 M J2 5 5 R B b, 2 % AR 1
5 R FHARER B, 77 SR 1 S L
3.3 & A5 Os iR

TR R Os SR IR Tk e o
WA H TR R (T 0s/™0s ) fHI AT 0.3 ~
1.0 T 7E— 2 phy 5 A5 LT 10 AR 5 3 2 T 1
JRAEE S, G W S B R (Y 0s/
0s) fH(RTF 1.5) " ix EFE T Re - Os [A]



%38 ZH W E A 8T Re - Os [R5 %36 %
4.5
2.8F
0
35 2.4+
¢ S20f 0
.25 > °®
w2
o L6
T s M = 155.6+ 3.6 Ma R
iR '0s/'®0s =0.686 +£0.032 121
MSWD = 2.3
05 1 1 1 1 1 1 08 1 1 1 1 1
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200

187Re/1880S

Pl2 S 0" R AER Re - Os SRR
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Fig.3 Re-Os isochron of coal in Lutang graphite deposits
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Highlights
* The age of Lutang graphite is obtained using the Re-Os isotopic dating technology.

* The Re-Os age of graphite samples identifies with the zircon U-Pb age of Qitianling pluton show that Lutang

graphite deposit is thermal contact metamorphic origin.
Re and Os in the graphite are mainly sourced from the raw coal.

* The closure of Re-Os system in raw coal samples is disturbed because of the intrusion of Qitianling pluton.

Abstract; Graphite has relatively high Re and Os
contents and is an ideal mineral for Re-Os isotope
dating. However, there are few studies on Re-Os dating
of graphite. Particularly for the graphite which was
formed by deformation of coal beds, the variation in

Re-Os isotope system needs further study. The Lutang

graphite deposit in Hunan is one of the typical
cryptocrystalline graphite deposits in China. The ore-

bodies are hosted in coals of the Permian Longtan

Age=155.6+ 3.6 Ma
Initial ""Os/*'0s =0.686 +£0.032
MSWD = 2.3

L .

Formation. In this study, the Re-Os isotopic

compositions of the graphite samples from Lutang deposit P R TR T T PTEY

and the raw coal samples from the peripheral area were e

analyzed by digesting sample in the Carius tube, direct distilling Os from the Carius tube, extracting Re by acetone
and determining Re and Os isotopes by Negtive Thermal lonization Mass Spectrometry. The results indicate that the
Re and Os contents are 0.901 —9.794 ng/g and 7.3 - 189.5 pg/g, respectively. The Re-Os isotope isochron age
is 155.6 £3.6 Ma, which is consistent with the zircon U-Pb age (153 - 157 Ma) of Stage I medium-grained
biotite granite of the Qitianling pluton on the east side of the deposit. It also indicates that the coal seam of the
Longtan Formation is subjected to ‘ baking’ by the Qitianling pluton, inducing the hot contact metamorphism and
changing the raw coal near the Qitianling pluton to graphite to form a graphite deposit. The comparison of Re and
Os content and Os isotopic composition between the graphite, coal and Qitianlign pluton demonstrates that the Re
and Os in the graphite are mainly derived from raw coal. According to the initial Os isotope ratio of 0. 686 +0.032,
it can be concluded that minor Os with low "’ 0s/'™ Os value was absorbed by carbonaceous material during the
intrusion of coal seam by the Qitianling pluton.

Key words: Lu tang; graphite deposit; genesis; Re-Os isotope; dating
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