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Abstract:

China' s continental shale oil resources have great potential and will be an important
field for increasing oil and gas reserves and production in the future. The development
of lamina is one of the typical characteristics of high-yield continental shale
intervals. Different types of laminae and laminar assemblages have great differences in
composition, reservoir space and permeability, which affect the ion exchange, migration
and mineral dissolution, precipitation processes during the organic—inorganic diagenesis,
and finally control shale oil reservoir properties and fracturability. In this study, the
low mature, medium mature and high mature laminated and non—laminated shales were
selected. Based on the detailed characterization of laminae and laminar assemblages, we
will identify major diagenetic processes and quantitatively determine mineral dissolution
and precipitation using integrated high-resolution scanning electron microscopy,
energy—dispersive microscopy and cathodoluminescence techniques. According to the
occurrence relationship between secondary organic matter and minerals, as well as in—situ
elemental and isotopic analysis, we will infer the evolution of diagenetic fluids, reveal
the process and mechanism of organic—inorganic diagenetic interactions, and finally,
investigate the effect of laminae and laminar assemblages on organic—inorganic
diagenesis. The research results will provide important theoretical support for the
correct understanding on the evolution of shale oil reservoir conditions and shale oil
occurrence state, and also provide a scientific basis for understanding shale oil
enrichment.
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Keywords (FHH4r54FF) : Continental shales; Lamina; Authigenic
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b
N
=



PN

[ % AR AR ST B E T (WUEEHIIHE )

MBEFERR

RHET
%' 24 HAAE A AR =20 BT A4 FR H 3 W54 TH 4 1 1”512“!‘)57

1 # H 1987. 04 HIZ i TR (EIX) |18062740407 331(1)45121 19870407 WREKISPN 8

2 xl—% | 1989. 04 YT ML EMTRY RO 02767883205 o000 00004 s e 8

3 X 3 1994. 01 o i+ b SO () [027-67884879 ‘11(1)%32419940119 TUAG)E 8

JEPN 24 Hh 2 W12 e A e fin -+ 4=

9 1 1 2 4




VN % AR e T B (PO )

ERBAMFEEMESIMBMESR

I H e . 42272170 WHMFRN: EH SHRAT . JTI0
¥ BEH 2% SR
1 . B RWIH B A 57. 0000
2 1. W& 0. 0000
3 o WA E 0. 0000
4 2. kg 41. 6400
5 3. H N 15. 3600
6 T HAdRIE R 0. 0000
7 =, fit 57. 0000

VE: T B BIET S F el 245 BURUS BRE H TS 0.




VN % F AR e T B (P )

MEBRAH

(BER (ERBANZEST AU KBMERREFGA) SHNEXRER , RRBEEAFE. BREXENZLFE
EMERN , XBERZHEFHTEME, B, ERFANRRRZR., LFR, FTFTR=AXINER , SIRNES
MESRIHAREITHE, ERE , SF2M250 T TMNRZFMTEE N LM <50 T REFRAD LA X
SFEMRAMNERRBEESARER, ARFSHTHEURHA, )

FESHERSHHENERRAGTI N ST AT, HPik&®N 07T, WFHRA41.64 Jim, TE
AFE: (D #HE5E: 1.0 it () WRMARINT%: 28.1 /7t (3) EiR/SWEREGESRIRHE:
10.64 J370; (4) HRR/SCERAE BARRR/ AR E S % 1.9 Fiot; LARFFH PR 1536 Jit. X &I
SCHE P 3 AR SRR R AR BB A
1. ®&%H%: Xk
2. Wb%%%: 41.64 JiT

(1) ¥R 1.0 AT
FHOMEE ., HIA L B AT R S B b R SEIRKEM TR . 0.25 JTJ0/4Ex4 E=1.0 Ji TG

(2) MR THR: 28.1 i
A HIESWEL: 0.015 J570/44%40 {4=0.6 JiIt:;
W G AR R 653 BT 0.04 T3 70/4E%40 #£=1.6 Jit;
RIS E: 0.02 J50/1Fx40 #£=0.8 Jit;
ZLAMEIE ST 0.04 J3TT//NR %20 /NiF=0.8 T3 7T
AHLENRK: 0.01 T3 70/ x40 14=0.4 T 7T
A ARG T SR I E : 0.05 570/ %40 =20 JIJC:
X AT A 45y 0.02 J3 78/ <40 ££=0.8 FiTT;
X RIS A LT W 5. 0.03 T3 7u/Mx40 14=1.2 Ji7t;
TR, . oo RWEK: 0.06 Jiu/Fx20 £F=1.2 Jiit;
ks BE XRF 8t QEMSCAN HH#i 73 4. 0.04 J370/14x20 ££=0.8 J3 7t
K CT 4. =4E14: 0.15 Jiou/Mx10 H=1.5 Jiot;
ST RIEAIG: 0.07 J50/x40 #£=2.8 JiJt;
R 0.07 J3 70/ x40 /NF=2.8 T3 IC;

T HERBERE TC AR R 0.10 T30/ x40 /NFF=4.0 T3 7T

HFHRED (EPMA)D X : 0.1 J5 70/ %20 /NF=2.0 3G
LA-ICP-MS (X : 0.12 J370//NEf =20 /NiF=2.4 J57t;
BITHRER (SIMS) BAIX: 0.12 J3786//N %20 /NFF=2.4 T3 78

(3) ZR/EWEREESZHS: 10.64 5T

a. EPNHZE: HESEI. FE. BT, RES. Wb, %, TECSaREs

FOMEE. KA. TAOTACU. BORMSCEE DL RSS2k o A FE T ) KMLE S R AR 5 BT
T P AU 24, BRI S R




VN % F AR e T B (P )

R R WL BESHHTA SIS RAE . RN REIEASIAL, 4 3k 6 AIR: EIL-RE-
FA -V IR Rk 0.15 T o0/ Ak<6 ANIR=0.9 JiJG; {175 %% 0.04 Ji 0/ NIK/Rx6 NIKRx5 K=1.2
Jigt: Ak BTN AN 2 0.018 J5 0/ NIR/Rx6 NIKk*S K=0.54 JiJt.

FERAAGTE S VLIRSS RFE . BORMICEE SR 2g i, 4 R4k 6 Avk: B-iidt
PH-VL 259 AR Mk e e 52 0.05 Jioe/ AIR=6 ANik=0.3 Jit: Mk 0.03 Jioo/ NIRIK*6
xS K=0.9 Jit; (k&+TsCBMNESR: 0.018 J5 70/ NIR/FKx6 ANIR*S K=0.54 JiJC.

AL SCHEATRE S DR A R A, 4 AR 3k 6 AWKk BRi-dbt, RN s 2. 0.12 5o/ Ak
x6 Nk=0.72 Ji7ts fE1E%%: 0.05 Ji 70/ NIKIFKx6 NIRKx5 K=1.5 Jit; K&+ N2C @M% 0.018
JI TG/ NIRIRx6 NIK*5 K=0.54 J1TC.

It 7.14 JiTG

b. ENZARSW: e Nk, Ho#ui2 Nk, #F7iA 4 NIk
SUCEM TR Bt 2 NIRSL 0.4 Jiot, WA 4 Nk 0.4 Tt
IR TR R LB BRAE IR S Hod 2 Aik3k 0.2 5, BESUE 4 N3t 0.4 T30t
AR+ T AR 20 2 ARSE 0.5 7506, #FF0AE 4 Ak3E 0.8 T3 76
It 2.7 Jiot

c. EBRFARSU: HL6 NIk, Ho#ia 2 NIk, #F5d 4 AR (2 E480
SUGEM B B0t 2 Nik3k 0.4 7o, BEFEAE 4 ANk3L 0.4 Ti G
/It: 0.8 Jiot

(4) HRR/SCERAE BB/ ARF=IES % 1.9 it
FEH TR AT AL SCE R R R RS 1.9 Jit.
3. FH%%: 1536 /it
452 NI E RIS A RO 55 2, BRI an R
W2 N, BARFERANTY 8 ANH, 4 ER AL 324N, HARH 1000 76, #4575 9%
2 Ax32 Hx0.10 J3/H/N=6.40 Ji7t:
it 4 N, BEARFFERANENAH, 45N 324N, BAREH 700 76, WitA4E575%%:
4 Nx32 Fx0.07 J3/H/N=8.96 JiTt-

SR8IT



VN % AR e T R (BT )

WEIES

WFFT N ARSI H Az I s BT



VN % AR e T B (PO )

ERBARFEESHARTA. KIERLIKIES

HX B RPERETE HFNAEF

ANREE R W E R ARR AL W T ), sy h P AT BEBEIAATT
KA IR R R R BT TR Gt Dl iRk ZOR foin a4 XU 25 KU 82 1) T
WY CRTMEBSAE B BN L) SFR0E, MEK ARPIAREGZ R R TR H AR, I
Hot e AR IR, £ (HRE) 315 LI H It

) 5 CGbrEIm D) (2K B ARBHA SR G BT B30 H VR B i) I ERIHS (TR
) RBATRR. S H PSS A E R, B sT (WHED A2

(o) WAL “2nge” BR, PR EAT RIS R S5, M PRI ST st AT H (At
e 42272170) , UISCORIERESE AR R, SZIH0EA MR RS SR 0045, A
FHIMES et N, A LATH H S A BT DR R Fe kA 22 5

(=) HEFRHIRAS . BHAEBVEAMZAARIELE, INEIT RO TAE, X5t H AR e
ANIAF I SRALE REATRRTE , AFEARATIH 55 By il SR s AR TS R e R AR AT H ik
T RIS FEEARTIRE “HEAT . AERCRE A R JE A TR AN S, F
PSR T AN B H A8 53 A 33 1S RIS EOR AT T 5

(VU s BRI, SAFRM AR, THEORSE, JBR AR, SROTFSTRER. L, A
NAZZ RFAREEARMNAE, AMEFERAR AL PG AU K5

() K3 H Bt 4 T 5 AIH B AR RSO, P SRIRG I 2, Rl
FEIH Bt s ke

(750 Aer I3 H 2B L 2B RN B, DR~y DL AR DG ZESK

T BB, A NSRS 5 BB S 2 S A SGHR I At 1) 2% TBUAR B R

WHGFA (BT
G| H
M HG AT RS B < K FE AL A 558 B D
SN (B PN () .
£ A H £ A H
E X B AR E ST B KFEBALATE

F AL AR LB [ 5K AR AR I H R ORAEIH 52 Dr A ST S M AR E AT 5T
H ST K4 F, T M7 [ K QR R R 0L A R BE B H A BE . T H BE 5 B, RHT R
O BARHR G B AR S e, B St

IN

KATHAL (2
F

)
H H




% B IR A R ST B U H T (BUEEHIHE )

R BARFEESZEIEH SRR

T W B B4k ¥ ¥ m B ook M

ko Ak A AL
TN () -
C S

EESIC RO S/E
TN () -
C S




