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Abstract: Based on the study of Paleogene shale in Subei Basin, and combining results of the Marcellus shale, this paper
defined the concept of organic-matter pore, summarized its types and characteristics, discussed its influencing factors and fi-
nally concluded evolution rule of organic-matter pore. The results show that organic-matter pores generally refer to pores
which are within or at the boundary of organic matter and are genetically associated with it, and they include primary and sec-
ondary organic-matter pores. Organic-matter pores display various shapes and are distributed heterogeneously. Especially

when they are well developed, the internal structure is a honeycomb connecting component in the layered framework. Tem-
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perature , overburden pressure, inorganic mineral and fluid are the external conditions influencing the development of organic-

matter pores and organic matter type, while maturity and content are the internal factors controlling the development of organ-

ic-matter pores. Organic-matter pores of both Paleogene shale samples in Subei Basin and the thermal simulations have the

characteristics of episodic evolution, which is closely related to the fabric evolution and hydrocarbon-generating mechanism

during the process of hydrocarbon generation from Kerogen.

Keywords : organic-matter pore; type and characteristic; external condition; maceral composition; total organic carbon; ma-

turity ; evolution rule
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Fig.1 Types of organic-matter pores in Paleogene shale of Subei Basin
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Fig.2 Morphological characteristics of primary organic-matter pores in Paleogene shale of Subei Basin
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Fig.3 Morphological characteristics of secondary organic-matter pores in Paleogene shale of Subei Basin
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Fig.4 Distributional characteristics of secondary organic-matter pores in Paleogene shale of Subei Basin
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Fig.5 Structural characteristics of organic-matter pores
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Fig.6 Influence of inorganic minerals on organic-matter pores



F4 % %38

LAER,F . FABWEFERRTREANRILE T HFIELF 0 E & -7

ARCEASR SN, P R LT Ak BB B I ER A S5 07 ) R 8
K, BRI PR B S R R A7 1 T A HILBTFL TR 1%
(Bl 6(d) ~ (1)) ; @MY B FHAF AR ] fE
SEAHLBFL A 22 S TS AR i R 2R S B X
BT ) SRR A R TR AN A 1 3
2 5Z AR A LT, AR A AL AL AL

2.1.3 & &

B WK e A AT AL BT A T A 2 A 3 B
P TUE LB R & M 2K BRI TR, O A HILE
FTCHL YA EAE F G S A 2, O o Y B A
Ak B A DR LA R .

T AT A HLITT AL P ) AR A TR A
T RALFE SEVE I, e iU il & & A
R AR TE T SR K A JR e R vh | SRS A T %
HR A AR T FEARTE A DB L, T AR A B Pk i
Ji, e S B N R AR R 3G, SR TR AR
JEXTFLIR ) O AE S B — B, T AR P A 3t AR & 7 T
PIIRIE RS> E A E 7, B T B AR R 52, A AL
LB R B T ok, BRILZ A0, Gndf 1 B AR i iR &
FIHEINE]— e B AR A T B AR N AR Bk
S i H AT DASCIR A A R R U T
HFNTCHLE P42 ik 1) 321 58 A LB AL, el
B IR B AR BR B, 237 1 I AR 2 v B i) 2%
RRESIS I WA cks 3 e 2 S

T AT A HLETAL A A2 5 2RI A
(1) TCATL R 5 A T 3R X T IS AR AR A 0 ) A Ak A
DA A sk AR v s A A BILIRR X P ] L T AL
Py i AE T (181 6 (h) ) o U8 DU LA T 119 i iR
B kR AN AR TOHLER AR RS R JT R T AR
P s HA AL VE F E A5 2 AN b rE
SRR AR TR BRI, AT A 1) A AL BT L 1Y)
KB, ARG R S LR SRR
F A 1R S5 A HILIR , AN ] 3kt B % AH &8 1 TS L 4 7
AR, ST O A B A SRR
AT A LR B A E B A AL LA
MU ALE T, [, TCHLT P %A AILER (1) 18 #E
it — AR A AL I HGE AL R AL AL R E
2.2 MEBEE
2.2.1 AMFRER

SAb AT T R Ve T R A AL AL IE A
Ko A S A AR A BA ML, RS
BUSTFL AR AR AE A DL AL 3 A AR Bk 342
WA DL AL B 32 A BLSTAS B 1 Pk 52 ), i AL
JoT M o 2 A ML A ST

e VU R A HLB S A AL 35 T B AR i 7 A
R 3 2K, TEEMRIERUURA AR T 2kt
i B A AL T 3 Oa LB, B T AR
R TRMA PR 5, Wi R TRV e
FA PRI 78 ML, & eI I T AR S
AT S, W] DURRA . A XORRAE « [
R, A HUT R A 2405 R 5%, s T —Fh
R G 30 8 70 2 A R A S L, 48 ik,
Wit N8 TGN 5, R IAE M Ak 5T,
FEITICHL ) =2 6] (0 75 b 1 FL B 2 A A P 5
LI 783 AT, TR A MR LA & 1
I TR, PRI UR A FE A B AL AN T4
A HILTT S A 0 1 LA A i, 3 R I AR R 43
R TR, AN, ARINAY, R OoRE , A LT 6
Yoy E B AL LB A BT, 5L P —
B A WL o 2R 20 aT LK R VR IR 1Y)
“HHLT YT T EEARNLZ AT LA

AT A AL S i 4 4 B LS TR), FR = 2 Y
APVEAIESSA—FE, AV RMA S TE &4
AR5 2 FNET 4k R 2 A I M ki 2R, e # Ak o
FEvh PP 2R R B Ak R IR ok B T ok, A Bl
FEALIIER RS R A e — o B AR T 16 1
HARRRE R 2 IRR B AR IR R T (A A ok
PR A A HUTAL , 26 T F B T R LRI 0 A [
FRGIRIE O FLER , SR g TCALE W e s, fA ik A
PR R R S5 BE AR L) I 22 S R LA Vg 4
AR TR T AR 1 N RS 4, ok 22 AR A1,
L6 TR Z IR A TG R T AR B TG 45 40 B8 ST AR L7
[RE W6 Y A 22 30 0F 094 DL FL K A TP HES
X R B A OC, FR R ERAR A T AR
LS INS A EE SN TR 2 AR (B SR e ey e (N T €108
LRAVTILTRE S 2 A K, SERIH—F, K/

BRI TC 45 1 B T A VS0 A D Sk P PR AR 5 g, 34 o
AR, X — 28 kil e R A A R R Az
PR AE BRI RO B LB FLIE AR
IyAiAREL, TCRE TR SR AR R, 2 5 A T
HWHRAPLURFL T RS Z M,

F AR TR A L5 S B 4 00 1l ) AR LA AR T
(BB 42 B RE IR ZS (AL 78 | B0 E IR HL R A 1L
WA, RN A F W AR R, 7= A R TR A L
JRFL T R EEAR R B B el BT
1R I SR IR - E H/C RIS SRR Tt O0/CL & &

RIS, 05 7 45 F A A 1 o s I 7 A S
H B RIN A BT 4535 43 28 S P S B A7



-8 - T E G HKFFIR(ERAFR)

2017 %6 A

2 £/ 1 I S L S YRR S S 1N TG A e { PO 1
TR AR 3 S B S A R B, B AR
SR H/C, UK I~ e 0/C &, I R &
25BN T SRR IE A A%, R /D i HE LR
FIEERR RS (RN SRR AL AL TE A e A rp R
PR —EB 0 B it AT it o i A A B 1 T s A U T
MR B bR AR A | B Je 10 e A M i B A R
Fre /LR N ERFLMA MU Z AL, 1A AR
W oy F RSB A B i &k R T HY
C AR AR B T 1L O/C BEf £ 5 , & K%
ik, FEUR PSRRI R AR EAN T
H 2] AL AL AP LA BB 2
LR E .
2.2.2 AMBRIBE
AHLETAE AR A R a7 i, SRR S R
0, A L AL B 7= A 5B B A AR Y G
R TR B, A P AR A kR 2 A B
ZAHLBTAL, 07 BB R S A AL ALK iR
FH 1, Marcellus U B A HLBK — 43 HILS LB -
BB R R T X T — & & i AT LT, Bl B

FERGIN, A=A 0 TUA EE AR T N U A AL
LEEE., 7SR 7], A1B8) (a) A
M2 BEE AR T W LB EE | 8 ik ) T P B8
B T AL AT 4 L B B S U A5 21 A HIL BT AL B (1 7
(b)), LA M [a] — S A LA X 0L Y A HIL 5T fL B
EAESRE (R, =2.1%) BFEEM B A ME (R, =
1. 0% ) WFE By JU AR A DL = B 1 &L T
S S

A HUTFLFF b Ko Y B B9 B8 5 I S R R,
T 0.8% ~1.3% , 40 T4 i 1 J5 W 5l 24 <% #)
WP 52 A, b Bt R e 0 A T A AL
LR A R S R, 2978 0.8% , TE4E
TR, 77 A R i 2 T AR v, B0 B R
I3 AT AT LT B o WA i B T A ILALBR
S IEF=HE A HLIL, B URILAR R B, 5L
BRI, I AE B R R A R AL LI R ,
A HLTAE T3 sl B B g, b s SR R 46 2R
VAT CE R INDIRER: XA W ¢ S VI A o & Ry
2RI, A HLIE B SR XA MLFL G 52 ) EE
A O REEETE K

12 (2 12 (b)
10 F
N
X K - = = mm
é i ouﬂ:‘ﬂ
ﬁi( '«'1.;_“( - o o
& ﬁ 6 %
= o | TOC<5.6% | —— = TOC<5.6%
o *3F1,R=1.0% = ol | LR=1.0%
) 52, R=2.1% it W ° L [wnRr—21%
TOC>5.6% = TOC>5.6%
oH1,R=1.0% 2 fe o #1,R=1.0%
o2, R=2.1% 0 #2, R=2.1%
0 L 0 o 1 1 r
0 5 10 15 20 0 5 10 15 20
B HLKTOC/% KA HLBKTOC/%

7 Marcellus TUEFLBEE -2 F W TOC-BAEX R
Fig.7 Relationship of porosity-TOC-maturity in Marcellus shale

2.2.3 ANMAEE

SRS B TOC 2 3RAE Ve vUA A PLBT &
H— S, SAVURALEE LR AL
FAE DL BT AL B BIA 7 R A A AH DG .

AHLET L F AR DL N, AR HL
SN KA ILRAL A B AT RENE . TEARIRDK
KAFB AR T, geit o db A i R AR
APLERA IR VUAFE S A AL LB H , A B
IEAHICOC AR R BLEA PR &, A HLBT LA H B2
(K8(a)),

e vCa P e R AL (ALK T 50 nm) AL (fL
282 ~50 nm) FEAFL (FLER/DTF 2 nm) 3 FREH]

LB, B INA A FL AN TP AE 048 H 58 X DAL
£ T AL R A LA XS 25 55 W &%, 3 & R
e He e oK U B R A A Bt WO BFE = 7 2 4303
PAFEI 2L A FLRNGALEE ™, IR b i &
Ve v A FLARGAL S 2 2 A S S DR A ARG Y
X R (E 8(b)) ., TE Marcellus J1 5 H [F BEAATE
KPEER, SA PR S BN LU T 7Y L)
BIFMXEXR IS ZAMER N LR
BRASCERT Rk S B A PRI, 76 44
LA I ME LLOULEE B A A/ N FL AL B o 7 L 3] 1
Tt , FEAE VUL T LR FEAR



LAER,F . FABWEFERRTREANRILE T HFIELF 0 E & -9.

©00.04f
£ 0.03}

§0.02f

%41 K H3H
3001
(a)
250} .
200¢
150}
E<y LI .
100f . .
50¢ 3.
% 2 3 4
BAEPLBETOC/%
6 -
N (c)
=1
~
W2
=
Rl
0 1 1

0.05¢
(b) *

50.01F o

B PLKTOC/%
8 HtEMEZELSBUBREVRFLA RN

Fig.8 Influence of TOC on organic-matter pores in E,f, shale of Subei Basin
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in Paleogene shale of Subei Basin
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