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Instance
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Abstract The metamorphic grade aggregated type natural vein anthraxolite is widespread in Cambrian strata in Xiangxi, Hunan. The
characteristics of its occurrence and microscopic morphology, the source, the composition and the evolution degree are obtained based
on the field investigation and analysis. Anthraxolite Veins are hosted mainly in the NE-NNE small faults. With the SEM-EDX
(scanning electronic microscopy with energy dispersive X—ray), the XRD techniques and the Fourier transform infrared spectrophotometer
(FT-IR), the chemical composition, the morphology and the molecular structure characteristics are identified. The data suggest that the
anthraxolite is in a high evolution stage because of the flow structure and the mosaic texture of the SEM images and the graphite
diffraction peak of XRD. The functional groups from the Fourier infrared absorption spectrometry illustrate the anthraxolite derived
from the kerogen evolution. The anthraxolite with the characteristics of the original oil is shown, and it is influenced in the later stage,
which sometimes even covers up the original features.
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Fig. 1 Tectonic characteristics and anthraxolite sites
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Fig. 2 Sedimentary environment pattern of the Cambrian in Northwestern Hunan
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Fig. 3 X-ray diffraction diagram of anthraxolite
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Fig. 4 FT-IR spectrum diagram of anthraxolite

AT Aoy RO B R G Y, b FR s 2
HY AR eGP BT LM GG 1E1 7T 5 Suchy™ i
U by A S A TR [T A 0 77 £ A G35 PRTRT L, ik 0 7 T
A — A TR

I XL CHE I 2, RS A B 2 A B AT
J5 A0 22 S BRI A BB 1 K o, ISR 2l 4 B 7
FARIRA S0 BORTT A A s 75— D57 B AL & ) s
FEWER C=C X C=0WM4aiksh. M IE L, —Jr
TR S A B HE T A AR P2 AT A, ol Al
AR AR R CHL A5 /N iR SR A TR I, Bk B 2 8], Bk VSR
AV 2 ey A N S NE7 )i

4 WilhE AR
41 KR

I PG XA U0 7 40 Ik 25 B T O, AN A AR ) i
FERFR , AR 2 v i i 75 2 S5 iz B 1R, IR LA 2

SCIENCE & TECHNOLOGY REVIEW

B, 5 A BB BT 2 A LB JE LRI A 8% 58 2 T IE
A FR R k. % T B AT TEF AT X FE R R A2 7
b2 P A AT, A LUBR B B2 s, TR, AR SCAh
AR RR  TT B R R AW A 5 L R S SN . SR
P ABIFSE R, JEBe B0 5 21 M 5 [ 2 RS B U
BLIMEEXT E, T W B A AR I A RAE

VR S B 7 174 B K IR AR 5T DX oy il e 2 1 IR
Jev I A T A DA R T I P A RS S S TR T R
FH ST BT BRI i B AR IS s R I =2 T
A P P 3 B S , I ESF T2 S0 94 0 01 7 R 43 A 31 LA B
B PR 2 T 1 S ()R8 L2 Bl T R R B R
WIERRYA T TP LA F2 B, K iR T4 8 T K5
TR, 2T T — R 5 IR VE R, (75 e 5 45
TR 4, A B T R AR SRR BT B
TYIFRIER, BN BRI Y Y O TE
42 WhBEERSEK

5T DX A o 0 hkGE ) ek b b AR —db b AR ) e A
SETE IR T HE L B IR g —Fh R B, 26 K 22508 Dk 5 Kk A7 75
JNBE L 8 R R A A % BT BRI T BTk
WA, LA DKM Ho /N 4B B KA 22 RIBT I RR T 5
JE— ALY B, DR T /NS OO R R TR A )
TR IMARHE R EIE BRI

T X by S A A HE LU K S IR, oy Y e I I 9 o iz
B8 2 H s A5 5 W72 N SRR A T 7R A S T2 N
A 7 S 52 3] 22 U5 SR /K IR R i 1 3 AR R 44 2, 35
SO SR AR . ARYEDE MR 7R 2 S
ALY B, Wi B R B — 540, B 2 T IR R A T
WireT 35— 2540 ) P )AL A 2 JE AR R S S R T AT
A7 ), — o v TR R 35 T A A5 3 78 43 A SR T TS B P ik 45
g, 55—l P LA /NER VAR 31 70 00 % SR 1 4 A5 22 T ERCIR 45
—8 ARG — R RS — R SRS, BRI 8
T AR B A R AR AR 7, 382 X sk 0 7 0 AR i e
BN 5 Re s (] 5) , 7] O 3 A SR R 25 R 2143 501 R i
ENEER | FIRGEHE 5 EER A , 3 RS K SRR T I B
TALFERE G o 59 40, 8 %o He AR & B O 45 48 3 %
B, 38 B 7 A WK B 1 7 22 L A R I ARRAE , X B
TBE J BRI T I I e v B0 5 M2 1 T R i ol i i B, i 5
T A DK AR W T FR SR AT S0 35 R IR 1) e 24 4 {1 )i 1
1RAR IR R A AR R A i o

MAAETE IR 0T LA, BRI 5 o0 R 4L AR AR Sk
FLRICE G RAE 70% L) L E 5 (a) I BEREEIA R A VG
RIUEAEAE XA 5 IR A A —MEIE . AR
R A TR A AN s 22 v Hoh R WY 2
T Jok 3 (4 ACIR Bl 0 7 7E G K A AR L HL A AR AR
I AR e T SRR B it AT A AR B bR A 0 T ) LA A
IR B S BRHE , TC R i 22 S R B AR R S 2
BT ™ Y JE WMGE A E A

43 Im



—t

www.kjdb.org

¥ SR 2014,32(24)

HEL26

TR 30988 cts Yok 0.000 eV

(a) FENLEH

L 20932 cts Yoki: 0.000 eV

(b) Frikgsta

i 16

LR 28265 cts YobR: 0.000 keV

(c) HEEREE

E5

WS &1

Fig. 5 Structure of anthraxolite

25 b HT TR B MO S-S X AT 55 PR i 2 £ B
P AL TR, TR B R REOR B T U il AR
Jit, A2 B T G R T S 0 B B A ROUE
b WAEBERS X ATHOEIE KLLIMEE EA BT RO .

5 &ig

1) 8 XRD 43 B 0T Hsk I 75 41 %52 2% , KA AL o R
F LI EA IR A ST Y A B LA B R AR D
SR A LA SRS T O IR TR R A o I RE 1
Rl AN ELA TP i 70 1 S 4 R I 75 10 K BE 0, A o S AR
AT E MO 25 3 B i FE i 2R L3R SRR I 7

2) BRI ARESIRAEAE LI/ N TR, 55
e A s i 2 Th B I T 7 RS B A [] 2 oy T

- 44

IR S Y B W22 525 6 SR TG B 7 BAT B Y
AU AR L, WOV 25 2 B Sh 454 iR 4 4 5
A A s TERR T G AL e T AR BT 5 AN A T R S )
JRAZ A , 3 IR KA [ 07 B AT — € 25 57 5 RS R
BEOR B 1 I AR R PR B, A AT A2 B SR PR 1Y
EHE o

i o B APt A A 5 R SRR AT A, D4
PSR s DA 900 7 ) SR R L TP A e R AP A
ZTARRSE A OB S X BRI T — 2 i B A 5 T K
PEPRIR SR, G2 Ak W P I b DR (A 038 DD 5K [
REXTOITSE F [ v 77 T R 2R G e A B B I e T
ERA—E R



—t

B SR 2014,32(24)

www.kjdb.org

2,

2% 30k (References)

(1] ZE W], D22 P9 i3t o 4 B oM B 7 67 R W e e oty 2 ARl <
HTse[J]. KHBJTRE 1 5 27, 1985, 4(2): 1-7.

Tong Yuming. Hydrocarbon prospects of Early Palaeozoic in Hunan
Province from Huangcai polygenetic reconstruction enrichment type
anthraxolite[J]. Geotectonica et metallogenia, 1985, 4(2): 1-7.

[2] A FE L R B 7 50 Al PR (D). 45 FH b T 5 04K, 1981, 10(28):
26-29.

Zhu Jianguo. Genesis of anthraxolite in Hunan Province[]]. Coal
Geology & Exploration, 1981, 10(28): 26-29.

[3] At B, WiV R e B I 7 AN AOC R ], AR 2440 A ARF)

2S£, 1991, 15(3): 8-14.
Xu Weimin. Relationship between carbonaceous bitumen and generation
of oil and gas in western Zhejiang and southern Anhui provinces|J].
Journal of the University of Petroleum, China: Natural Science Edition,
1991, 15(3): 8-14.

[4] ZEE . IHIVTABIITT A BT R LR, 1996, 8(4): 23-26.
Jiang Haiding. Genesis of anthraxolite, Zhejiang[J]. Coal Geology of
China, 1996, 8(4): 23-26.

[5] BRE5E, W4, #2230, 45, Berg——Wioa T ol A LBkl i i P g

D5 AR A SR IR 0] RS, AR S M 5, 2004, 9(1/2): 77-
83.
Chen Anding, Huang Jinming, Yang Zhiwen, et al. Discussions on
origin of carbonaceous asphalt in lower paleozoic strata in southern
Anhui and western Zhejiang and on marine efficiency source rocks in
southern China[J]. Marine Origin Petroleum Geology, 2004, 9(1/2): 77—
83.

[6] WALH, ARAam, XEUEMg, 45 WG LT VR TLE BRI RS AT S H

JREE L)) BEARIAHR, 2013, 41(1): 110-112.
Cao Daiyong, Zhu Xueshen, Deng Juemei, et al. Analysis on features of
anthraxolite from northwestern Hunan Wanrongjiang mine and
geological meaning[J]. Coal Science and Technology, 2013, 41(1): 110-
112.

[7] MERRT, AERTK, Mofell, 45, YLp— R 1 3l ) 27 5 AR I <
IR, MR, 2012, 31(5): 81-93.

Mei Lianfu, Deng Dafei, Shen Chuanbo, et al. Tectonic dynamics and
marine hydrocarbon accumulation of Jiangnan— Xuefeng  uplift[J].
Geological Science and Technology Information, 2012, 31(5): 81-93.

(8] ST, ARZ I, PG X FE R R BRI ER & TR RS A0 0]
[J]. DURRZE4R, 1992, 10(2): 39-43.

Liang Baihe, Zhu Sulin. Preliminary diseussion on sedimentary
environments of Cambrian carbonatite in Jishou district of western
Hunan[J]. Acta Sedimentologica Sinica, 1992, 10(2): 39-43.
[9] ZR ki, 2K, X SIR, 45, WAL SRR IRUA T 0 i A5 [ A 75
150 Ariiis b5, 2007, 29(3): 280-291.
Qin Jianzhong, Li Zhiming, Liu Baoquan, et al. The potential of
generating heavy oil and solid bitumen of excellent marine source
rocks [J]. Petroleum Geology and Experiment, 2007, 29(3): 280-291.
[10] ZE ki, HISE8, A/NAR, A5, ol B R 7 A 0 B 5B S o AL
AL EHEERE ). Al SRR IR, 2010, 31(6): 826-837.
Qin Jianzhong, Shen Baojian, Fu Xiaodong, et al. Ultram icroscopic
organic petrology and potential of hydrocarbon generation and
expulsion of qualitymarine source rocks in South China[J]. Oil & Gas
Geology, 2010, 31(6): 826-837.

[11] Rogers M A, McAlary J D. Significance of reservoir bitumens to thermal
maturation studies, Western Canada Basin[J]. AAPG Bulletin, 1974, 58
(9): 1806—-1824.

[12] XUFEDL. e P T (M. dbst: Bhag AT, 1989.

SCIENCE & TECHNOLOGY REVIEW

Liu Dehan. The asphalt in carbonatitelM]. Beijing: Science Press,
1989.

[13] B, XU, 5. P IS 3 I s e AR i X
[J]. UURR2EHR, 1991, 12(S1): 139-145.

Xiao Xianming, Liu Dehan, Fu Jiamo. The snignificance of bitumen
reflectance as a mature parameter of source rocks[]]. Acta
Sedimentologica Sinica, 1991, 12(S1): 139-145.

[14] B, 4420, RAREAPTT 004 BLE A1 2 RFAEL ). S5 b 5T 5 380
R, 1995, 23(4): 18-22.

Chen Zhongkai, Jin Kuili. Organic petrology characteristics of nature
solid bitumens|[J]. Coal Geology & Exploration, 1995, 23(4): 18-22

[15] SR PR, BB P VLR RS PO 0030 77 K 4 7 bR ) B b B L[],
F1MSEE LR, 1981, 3(2): 85-93.

Han Shiging, Wu Zhiping. Occurrence causes and geological
significances of anthraxolite in the west side of Jiangnan uplift[J].
Petroleum Geology and Experiment, 1981, 3(2): 85-93.

[16] 4R, DEMERT, W ME, 25, IS0 3 4 0m i 1y 28 41 K Y HR
PISEEFSTT]. M2 RiTZ%, 2005, 12(4): 507-516.

Jiang Zhenxue, Pang Xiongqi, Zeng Jianhui, et al. Research on types
of the dominant migration pathways and their physical simulation
experiments[]]. Earth Science Frontiers, 2005, 12(4): 507-516.

[17] Hindle A D. Petroleum migration pathways and charge concentration:
A three— dimensional model[J]. AAPG Bulletin, 1997, 81(9): 1451~
1481.

[18] A 5k, XU4E. Wiy iy SO B 28 L)) A, 2010, 31
(1): 36-41.

Jiang Youlu, Liu Hua. Fault asphalt zone and its significance in
petroleum geology[J]. Acta Petrolei Sinica, 2010, 31(1): 36-41.

[19] ARG G V. B (7) — e S s eem). At
AU AT Tk R, 1984,

Chilingari G V. Petroleum science development(7): Bitumen, asphalts
and tar sands[M]. Beijing: Petroleum Industry Press, 1984.

[20] 2001, BEARLL, BURh, 45, R M T 2L Gs AR kil &
Wi 1R FE]. A, 2012, 26(4): 9-14.

Li Weiguang, Duan Yanhong, Yan Luke, et al. Study on measuring
method of asphalt using infrared spectrum characteristic of petroleum
pitch[J]. Petroleum Asphalt, 2012, 26(4): 9-14.

[21] Suchy V, Dobe¥ P, Sykorova I, et al. Oil-bearing inclusions in vein
quartz and calcite and, bitumens in veins: Testament to multiple
phases of hydrocarbon migration in the Barrandianbasin (lower
Palaeozoic), Czech Republic[]J]. Marine and Petroleum Geology, 2010
(27) : 285-297.

[22] WS, SRBR, AR, PR R 7 b A S A SOEOE i A 5

il K 3 BT[], KAk, 2002, 22(5): 1-6.
Zhao Zongju, Zhu Yan, Li Dacheng. Factors controlling the formation
and evolution of mesozoic and paleozoic oil/gas reservoirs and their
exploration targets in south China[J]. Natural Gas Industry, 2002, 22
(5): 1-6.

(23] ZEX0E, i, IR R, A, v R T U AR T SO DR S B R o 28

S ARSI, 2011, 33(1): 43-49.
Li Shuangjian, Gao Bo, Wo Yujin, et al. Destruction types and
temporal— spatial distribution of marine hydrocarbon reservoirs in
South China[]J]. Petroleum Geology and Experiment, 2011, 33(1): 43—
49.

[24] B4 IR T B A BMLEE R ST B3R, 1983(1): 1-11.

He Fu. Forming mechanism and properties of mesophase pitch[J].

Carbon, 1983(1): 1-11. (%% E483E)

45 I



