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Abstract: Organic matter-rich fine-grained sediments of oil shale, coal, carbonaceous mudstone and mudstone are
developed in the coal-bearing member of Middle Jurassic Shimengou Formation of Yuqia area, northern Qaidam
Basin. In order to study the sedimentary organic facies and the controlling factors of coal and oil shale, the authors

divided sediments in coal-bearing member into type A (delta plain sedimentary environment), type B (delta

AR ST B R B SR A B 45 235 H (45 JKY202012; YWFBC201801)F [ H J5 38 25 J5) # B 8 45 551 H (4 5 DD20189607)
BA%EH .

ks H H: 2020-04-13; Biclal H #: 2020-05-22; W45 ¢ & H #: 2020-06-17, 3i{E4mf: Kok,

e A AP, 2, 1988 4FAE, 4, BUERBFSE B EEMISH AR BIE . AT . HERIL S RS . T
Hodik: 100037, JEATHTPEIRIX F 7 KA 26 5. E-mail: yueying0210@126.com,



502 o OER

% IR PR

front-shallow lake sedimentary environment), type C1 (lake-marsh non-oil shale subfacies) and type C2 (lake-marsh

oil shale subfacies) based on core observation, industrial analysis and organic geochemical analysis. Coal is formed

in type C1 and oil shale is formed in type C2. Coal has higher oil yield, water content, volatile matter and calorific

value than oil shale. Sediments in types A, B and C1 are all mainly of type II,-III organic matter types with

terrestrial and mixed terrestrial and aquatic organic matter sources, whereas sediments in type C2 are of type

II, organic matter type with mixed terrestrial and aquatic organic matter sources. Organic matter in type A and

C2 sediments are all in the immature stage while organic matter in type B and C1 are in the immature to low-mature

stage. Type A sediments are mainly formed in anoxic freshwater environment, Type B is formed in oxygen

deficient-anoxic freshwater to brackish water environment, Type C1 is formed in oxygen deficient-anoxic freshwater

to brackish water environment, and Type C2 is mainly formed in anoxic freshwater to brackish water environment.

Among them, sediments in type B and C2 are formed in more reduced and saline water environment than type A and

C1, respectively. Stable sedimentary environment, abundant aquatic organic matter sources, good preservation

conditions and less dilution of terrigenous debris promote the formation of oil shale in type C2, while abundant

terrigenous plant supply and good preservation conditions promote the formation of coal seams in type Cl1.

Key words: oil shale; coal; sedimentary organic facies; organic matter characteristics; Qaidam Basin
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Fig. 2 Distribution of samples of borehole YYY1 of the coal-bearing Member of
Middle Jurassic Shimengou Formation of Yuqia Area
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Table 1 Industrial analysis parameters of oil shale and coal
oL Frl R (wt.%) KA (Ad) K43 (Mad) 4 % 41 (Vdaf) &P (Qgr.ad)/(kJ/kg)
MTTAE 4.7 67.17% 2.17% 18.77% 7430
s 4.6 65.07% 1.59% 21.17% 8362
WA 10.4 64.16% 4.12% 38.23% 28 497
JH 7.0 31.66% 4.85% 34.86% 19017
I 9.3 33.17% 3.86% 59.32% 18 800

T Ad ST EEJK; Mad 9238 TR EEK 43 Vdaf o T3 JCIRFE#4E 42 435 Qgr.ad 70 M ik g o A fAvie:
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Meng et al., 2018; FIPLNLEE, 2020), 1B A UL B,
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FH(CL), 3 —Fl RV TTA WA C2(3R 2).
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B HLER TOC I & A1 #0550 S +S, 0 1 ok
PEAN A HLT FAE (Peters, 1986; Rahman et al., 1994),
R 6] ol A A= 3ol 2A A BILRE E PR AR 1E, 24 TOC
KT 1.0Wt.% . S;+S, K TF6.0 mg/ghhy i hy -5 4%
H A A o AR RITTEA HLAHZE R TOCHIS +S, 50 fE
FRIE(F62)% W, BRI A K RAIC2UTAY) ) I8 T 1R 4
B A A, TR LA B AN C 141k T AL ) & T+
F AU B AR o HI-Toa 32 E L S2-TOCAE
23 Bl K HI-O1 A2 4L [ AT ok 40 W 90 AR B Joie 28 7Y
(Espitalié et al., 1984; Langford and Blanc-Valleron,
1990; Mukhopadhyay et al., 1995), 45H3&H](&3),

DI HLAHA . BRCLI TR A AL 2 7 1
IL-TITAY, FLHI{E 43 5] 4 130~255 mg HC/g TOC,
33~266 mg HC/g TOCH145~235 mg HC/g TOC, i
A HUHC2H TR YA ML R A F 2O LAY, HHI

. 4189~255 mg HC/g TOC ., I 2B T 1 BT K
WU IS B A HLBT A, 2 Tha /> T7435 C Y,
UL T A BT BE, Tinay H435~440 °CH} R K AL
P (Peter et al., 2005), [H 2 Ty fELH R S IR LA I,
HA HL BT 25 R Sy 11 R RN I A 25 SR Ok Tl g
(Sachsenhofer et al., 2009), 3R Z3#7 A FIAR X TR
W) R A & FI-TIAY, R I T AT AR - 0 52 R
AR RAE . TS B BRI 150 m, A HLR
SR T ] 72 AW A PR, DR T 2 AR Ak A -
BB (3R2).
34 XTTHER

H U MU B, o AR e
A —E W25 (3K3), HhBBATRY Yz 1
Wk E, RO B TR S A g RAIBUTRY
ELAZE 0 Py ANk A S A 5o 32, (A5 28 RIACK
[, BT & A 288k, 5 O A Bk
WM A, RACIAY b E2NF -0
Bl R T e, SR C2UL AR R T A KR
(4 8 0 ) R B A, 3 G K 1 )y A A R
HERDT
3.5 WETLEYSE

U TG ZE NIV AT DL S 30 AR A 5% 1) S Ak A
Z&A, VI(VANI) HUE<0.464% 36 & E IR 5, 0.46~0.62
0] F R P AR UL EE, V/(VANI) (B >0.6 3 7 it
4 PR 5% (Mongenot et al., 1996; & #E %, 2015).
Wignall and Mayers(1988) #& H T H A 4= 4l ok s e
AR L, Uau=(total U)+Th/3, TjoU=2U/Uau, >4
SU> 1B /R B A A BE (R AR 45, 1999; Steiner et al.,
2001), JbAh, Sr/Balbb{EA8 AT DA iy K A4 R B 1) A%
b, BE AR R 7K AR B s, 38 R IA D St/Ba b (B /)
T 0.5 IR K IR, TR T 18 AT, 24St/Ba
FCAB A 0.5~ 10 2 K HTTURL (RS 22 SC AR BIL, 1993;
Cao et al., 2012),

*2 ARARBNEXEBIRFERABRSHE

Table 2 TOC and rock-eval parameters of different sedimentary organic faices

UIR . . TOC S,+S HI (o) T,
Ni=d /El \iﬁz é& 1 2 :nax
ooy LIRS KA (wt%)  /mglg) /mgHC/gTOC) /(mgHC/gTOC)  /C
A AR o s 3.2~13.1 4~34 130~255 7~14 426~430
PR . WRAE A
WBKT ., &%
B —faarg-kwy o T 0.4~48.1 0.3~103 33~266 3~169 414~440
IR AN P 3h
s L e L B KA
Cl WIVRAE I A AR ’ T 0.6~744  0.4-162 45-235 2-116 420~438
c SN
R LA KIRTR
C2 R AT A i T 13.1~296  34~57 189~255 27 428~433

E: TOC Jy A LB Sy 3om ARl A v AT R, 8 7E 300°C TR SRL Bt A i s WS R B Sy s A b IR I i, 30K TE
300~600 “C T Az i Frty B2 [ ik A dih 2 o RN A T ZREAR 1) T R BR™ ik S50 €O, ik S+ S, AR A i ks HI 7R il 48 B e o
/AP BUR), HI= [100 x S,)/TOC; O Jg il U A 245 B O B A HLBR TR ), [100 % S3)/TOC; Toax S35 A1 RN, 1542

WL Yo 1, B Al B
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Fig. 3 Diagrams of organic matter types of different sedimentary organic facies
R3 X-FETHER
Table 3 X-ray diffraction results
il P54 ) e EH Y BTy oy
o 7 A = sy e - ;
R Trws pkt G ARG 6 BRSO REE ., FRf BRRE PRG a0
1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
A 29.1 0 0 0 0 0 0 70.9 0 9 16 75 0
32.7 0 0 0 0 13.6 0 53.7 0 12 39 49 0
40.8 0 0 0 0 3.8 0 55.4 0 7 36 57 0
17.1 0 1.2 0 0 0 3.2 78.5 0 19 27 54 0
B 361 118 52.1 12 27 61
19.6 0 0 0 0 20.8 0 59.6 0 16 31 53 0
31.3 0 0 0 0 21.4 0 47.3 0 21 38 32 ?
52.4 0 0 0 0 0 0 47.6 0 9 32 59 0
Cl1 23.6 0 0 0 0 0 0 76.4 0 12 28 60 0
0 0 0 0 0 0 0 0 0 0 0 100 0
C2 10.2 0 34 0 0 0 26.6 29.2 0 0 0 100 0




S5 Ui

FIBLBLAE: Sedb St R b R 2 G0 |1 A& 2 Bt VA HILAH 23

507

MARAIB, CUMC2UTA P VTR F IR K - Jd K 45
i, MHZF, EMBEIA . C2BCIUTRK R ER BE 1y
R,
3.6 EWFRICH A YIS

AEYtRic b &Y R EYIRE A TAYKE, 5H
BERI 2 T 25 A 22 T LA ML B 9, RRUSAR 47
H e 2 A A TR s H A B, LAk
L A LT Y AR IR B SR o AT HE NS 2% SCRIER
#l, 1993; Sachsenhofer et al., 2009) . AS K BF 5T 3= H %)
IERBERE . KRR e 26 Bl eyt
17 T RUNRE XS & R, DR TR ML
FETURE S A HLIB B L A DL IR TR AR
TRAFSIES
3.6.1 BHEMHE

YRS T 2R SE T DL R A BT
BARE, Horp Ts/(Ts+Tm) A& 45 75 A BE (19 A U8 iR,
FAE/NF0.50F, 4878 3 ML R BLa; ik L #4548 2
CPILE; T 1.0(AT ik Po 3 ) i 28 A HIL BT R e HHAR
Wi 8 220 BB A 8 i T 0 C3 T o A S A R S 8
C31homohopane 22S(22S+22R)HL AT DL AR - Hb iz e i
SAEE, BEE PR RS, EME . BT CPHEY)
Z A AU IR B2, PR A S 32 S R S I AR
V1B AR XS B (Peters et al., 2005), Ts/(Ts+Tm){H
FEHZR X U AP 70 ) TC AR P A3 BT 22 5500 T R LA
B BL(24).
3.6.2 BHLREBREKIR

TE R BESE DA R 55 24k A W W A X o mT LA ok
S A LT SOk . Horp IEM bR C15-C1945
7N I8 AR S K AR AR W T e 2 R B AE W ok U
C27-C3 145/~ Bl U5 = SE A P R U, T C21-C251E 4
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WA K A A IR TR, C29RILIN {55 ke 5 7% fii R voi S A
Pk, T C28 I 55 5 DU 4 s 7K A= A g R I VR v
ERYIR A K T (Peters et al., 2005), ZEE45 10 H,
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12 CEBME 43 51 0.50, 0.44F10.41) K2 C29 K0 I £ 5%
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FL L i D5 FNRL A5 A V5 b A AL R Uy 2, 2 AR
C2 UL 2 DR A A ALK I R 32 (C21-C251F
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KAIBEIHRIA, RRCIEZRIC2, HFEA LR
SREI G LR,
3.6.3 BHRERGFEN

A R A A W 2 R R T IR S L B b (Pr)
FIAE ot (Ph) B LU B2 AR 47 09 AL R SR 4R /R 1 . 2
Pr/Phit) FUAE K T 2.00 45 75 A HLBTE 5L T 484k - 4R
LI EE, HOAE R 1.0~2.084 45 718 55 Ak - 55 38 JFL 3R B,
T EGARL /N F0. 8B 428 DU 4 7 B3t 48 1 348 i A 855 (Peters et
al., 2005), H T A ] DX 3 0 AR 4B B A7 LA Rk
W3 PR AN 2 1 1), 38 FH Pr/Phi) ol S B 404k
R S R A RS AL o 1 AN C 27 B HE §55 e /C2 TN 55 A
L K 19+20/23 = FAilli o FARAE 24 7T LG 7 i A A 05
T v (LD 24536 7 S8 AL PR B (Peters et al., 2005), C27
o OHE S bE /C27 B ES ke A X (E (R 4) 4B
Pr/Ph-V/Ni([& 4a) [ 19+20/23 Tric-V/NizZ il K&l (El4b)
ZEA AT A MU S BIBA KRR A, KA C24 2k
RICT, HUTBRW I BT 5038 SR i K AR IR g v

WAL, AEPbR AL A B A A D e Y R
AR A, Ho o e 5 C30 & ke iy e E
(gammacerane/C30 hopane) 7] L FI K48 7~ 48 B 19 /&
Ik, BOfECBE &7, R s (3R 2 SCRTERBIL, 1993,
Grice et al., 1998). Sr/Ba 5 /il 8 45 /C3 0% ke 58 1 &
(K5, £ BRETBEA, HKAIC23C1, HUTH
KA ER BE T

4.5 1

30 40
19+20/23 = TR i 452

FAEIARBIEEN TR LGS

Fig. 4 The trend of oxidation reduction of different sedimentary organic facies
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Fig. 5 Salinity variation trend of different sedimentary
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Fig. 6 Variation trend of TOC versus OI and HI of different sedimentary organic facies
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Fig. 7 The influence of TOC versus minerals of different sedimentary organic facies

WA BL ST 5 B VR A BIL 5T Y i A i (Katz, 2003;
Kelts, 2015). UTRAPAHAEZIE KT = MR
F TR IR 1T DTRRAT HLAH BT A 9 0] 3 22 T8 B
FHREI- = MMBT DR E , ML, RAA
DURRPA B B0 5 IR 2 50, 2 I YR R A 52 T 5K
BRI — e . e A e SRS R LA L
FHA AR T AR ) 5 A AL BT R R, (] A i R )
W) R AMFE IR i AR A DL S B —
P B AE R o A HUAHBUTE IR &AL TK R, 2
SEATY IR 2 185 2 5 YR RV A, i L I Ak K AR
WRAF, #wevEgr, AR, E6 TAMEY
AR, G, AP AE R AT RE S LS Y S
B — i FEEE I BEIME T . Ak, MRS =
U SRR AR R (KB 2% SCRIEREIL, 1993), AL
) T 52 B BE DR T AR RE, 31X 2L AT B R 4y
YR PTR P IR A AL IR R 22— BRI,
HIR A 0, 28 RIBYIR LR A BB RIA DU T 3
A Ji HL 3 B B R B TR K AR, S AN AT B K
IREE AT LU oE H LRV LR G & 4
3.72 FRBHECL 5 C2

A CLFNZE R C2 1 TOC FN S2:44) 5 37 1] £k 74 43
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i 52 HA PR 3R A LT DR A S5 A B 0 ) 45 (Y 5
Tinax 5 OL(E 62) 2 RN, TEiE UL EUA HLAHC 1k
FC2TTRW, Toa 5 O LA YA S E, CIULHY
Yy AR OME Bk F C2UL ), £ CITIA Y&
C2ULWIE B F B A AL PR 58 b, 17 L T 19 728
b 58 AR M TG 36 . TOC 5 HIZE L K (F 6b) K B,
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BB FJE FEZ G IR G LRI SR A
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R, b R 22 e 8 3 AT DX I O (X A A
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IR & FBEZ R IUE BREIESE, 2008)
K RA A B+ > Lowmead 7 i Makawata Bt TH 2 A
FE A E AL BT H 17 15 (Rahman et al., 1994). i
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Fig. 8 Oil shale enrichment model in the lake and swamp environment

SRR I VR AT B o H K T8 3 S K
e, KA TR, FERG VAR L 25 e R 2 Ak K R
) DRAF 25 A Z A0 T8 BT R A MLAHC LIRS, i I3
K5 F 8 Z AN Z BT PRAF S A B A0 1 i DR R
JE 5 e Z AR T R ML C2UT AR i oA, T
FEWTH PR35 o A A5 2 O BOT B LA C Ly 3
AR (K18) -

4 4w

(D5 A ZE oAb 2 fa K oo X R 2 GE 1178
ZH 2 B AR IO AT LA A3 A AR ISR JE TR
HHLAH) . BCAMETZ - DTEUE L) . CLAA
9 T 5 S A ) Ko C2(HA VA il 0L S AR ) Y b i R
LA RS, HrpRBICIIA Y b R B, KB
B & & A, FLRA I v B B S AT
KRG R UK R G B SRR
150 m, 3 B B 2 1) A8 F I B A PR, AR Ah TR
LA B B

QUIBRAHLAEZERIA . BRCIH TR YA LT
SR M TL-TITRY, 1 28 B C2 T AW AT L S A =
BONILR; RAIA BRI C1HTR YA HUT R S L)
i D5 FTE B R R P R ML IR R 32, 2R R 29T
RS2 LUR A A HLTR I 3

QYL WL R R AVTR ) £ 2T A T B4 Y
ROAK IR BT, JERIB F 2L BT 37 4R - B4R R TR K -
LUK IS R, A CUE T 70 4 - B IR K -2
JRK B S5 Hp T 28 A C2 00 32 B BT B S IR K -2
BOK IR H A R RIBEEAIA, ERIC28EARICI,
HYUR W T BT R 3 D HL 3 B o A K AR 3R 85
s

(DA T H E BRI TUCE MR 2 B,
R Ut . E&EMaavLkRIE . RIFW
TRAE Z5 A B 35/ 1 o 550 i ) R A [ i 1 26 A

C2H{ BT BT B, it 6 o Bl DR A I 2 B W
A PRAF 26 A e 2 1 28 B CT AR Z BOTE A

Acknowledgements:

This study was supported by Central Pub-
lic-interest Scientific Institution Basal Research Fund
(Nos. JKY202012 and YWFBC201801), and China
Geological Survey (No. DD20189607).

2530k

P, XA, P E, SR, RER, EA K. 2020, 5t
Zeta R X PR D G0 T A TR OF5E (0], 7=
2, 11(7): 1321-1333.

gEHETh, SRR, TR, B 2009, BRI AR 5T L
FEA HAE AR SR R[], WU R AR,
37(12): 1679-1684.

MRl 22, KA RE. 2011, SRR GRS MR HIIG PR S SR A
A AL BRI F AR [T]. AL TR 22 (H R FHE W),
38(2): 191-198.

FETE. 1996, 78 HUAHAE M BN ER b 9 B I [J]. Mo b Bk Ak 27,
(5): 59-62.

g3, L. 1993, PIBUERfL2A SERBE A M]. 220 HH
Bh2E A AL

FZICTE, PR 2015, 2 )5 b )2 A6 ZE b L SR 5 43 A1 5 o 1R
F— VI O MpE S E R AL P E AR, )
51-58.

ZAERE, P, R, REE, SO, ToKFEE, XIHER, FRE.
2013, F il S AR TR A WF 5T 1 LA ] R [T]. A1 T2 4
34(6): 1031-1039.

ZhE. 2014, SEEARAHILGRS RUTBKR H5IUEREEM
B[D]. dbxt: P ET LR R).

Xl H, WL, #al, %5, B, TSR, BRIR. 2008. 4
KRG MACGR S RV ALY AV ARSI
K, 35(3): 281-288.

XUHVHE, Bk, #iEK, REA, 8, i, W, mKE,
ki IE, HA. 2009 P ENHTTAIMI]. dbE: A kL.

Xk, KRNI, i, B, RIS, 2013, K22 Ak E T
LH N T R R R T[], of [ MR, 40(6): 1872-1879.

AT, ZEREL, RISCIE, MR, TA. 2013, A5 TR



512 o OER

EE

F+ %

R A LT Y = AR R AR S R R e 0]
FH R H T, 34(1): 16-26.

IR, e, Do, Btk BEL. 2013, fdvgm kR
T BOm UUAE I 2 M ET]. PR AR 2EF I, 3503):
52-58.

LA, BETR, XZEE, BSME, R AL 2001, SEIERZLHE
LG k% R IR UE DU BRI 4 BTN (0], Al 5 R 8A
S HBIE, 22(2): 178-181.

BREBE, ot FOURK, ZFEARIC, ®El, fT7KJC. 2008. IHILA:
RN SRR M. et HE A A R

EHRY, XA, IVEE, BN, XBm. 2017, Sl R
X R B 5 7 A 2R R R 25 S (0], RBR A i b S 5
K, (4): 168-174.

REIR, HEKiE, BREYE 1999, VG B (0 5 2 HhER Ak 2 FRAE A
BHE L[], AAT YL, 18(1): 26-39.

B, 2015, WAL XIS b R G I v A HLRR B AL
MR EEZI D], K& R

FoPrh, ESEM, BREkAR, EIRR. 1995, WIAHA LAY S5 5L
Rtk [ 3% R 1 — 0 1D S P 9 38 AR — LA RH L 101
Bl2fiE 47, 40(18): 1682-1685

References:

AHMED M, GEORGE S C. 2004. Changes in the molecular com-
position of crude oils during their preparation for GC and
GC-MS analyses[J]. Organic Geochemistry, 35(2): 137-155.

APLIN A C, MACQUAKER J H S. 2011. Mudstone diversity:
Origin and implications for source, seal, and reservoir proper-
ties in petroleum systems[J]. AAPG Bulletin, 95(12):
2031-2059.

BAI Yue-yue, LIU Zhao-jun, SUN Ping-chang, XIE Wen-quan,
SONG Qing-lei, WANG Jun-xian. 2020. Sedimentary facies
characteristics in Middle Jurassic Shimengou Formation, Yu-
qia Area, north Qaidam Basin[J]. Mineral Exploration, 11(7):
1321-1333(in Chinese with English abstract).

BAI Yue-yue, LU Qing-tian, LIU Zhao-jun, SUN Ping-chang, XU
Yin-bo, MENG Jing-yao, MENG Qing-tao, XIE Wen-quan,
WANG Jun-xian, WANG Ke-bing. 2020. Major, trace and rare
earth element geochemistry of coal and oil shale in the Yuqia
area, Middle Jurassic Shimengou Formation, northern Qaidam
Basin[J]. Oil Shale, 37(1):1-31.

BEHAR F, BEAUMONT V, PENTEADO H L D B. 2001I.
Rock-Eval 6 technology: performances and developments[J].
0Oil & Gas Science and Technology, 56(2): 111-134.

BOREHAM C J, SUMMONS R E, ROKSANDIC Z, DOWLING L
M, HUTTON A. 1994. Chemical, molecular and isotopic dif-
ferentiation of organic facies in the Tertiary lacustrine Duar-
inga oil shale deposit, Queensland, Australia[J]. Organic
Geochemistry, 21(6/7): 685-712.

CAI Jin-gong, LU long-fei, DING Fei, FAN Fu. 2009. Significance
of interaction between soluble orgnic matter and clay minerals
in muddy source rocks[J]. Journal of Tongji University:
Natural Science Edition, 37(12): 1679-1684(in Chinese with
English abstract).

CAO Jian, WU Ming, CHEN Yan, HU Kai, BIAN Li-zeng, WANG
Long-gang, ZHANG Ying. 2012. Trace and rare earth element

geochemistry of Jurassic mudstones in the northern Qaidam

Basin, northwest China[J]. Chemie der Erde-Geochemistry,
72(3): 245-252.

CHEN Ying-bin, ZHANG Shou-ting. 2011. Organic geochemical
characteristics of Middle Jurassic hydrocarbon source rocks in
Delingha Depression of Qaidam Basin[J]. Journal of Chengdu
University of Technology (Science & Technology Edition),
38(2): 191-198(in Chinese with English abstract).

CHENG Ding-sheng. 1996. Applications of organic facies in
oil&gas exploration[J]. Geology and Geochemistry, (5):
59-62(in Chinese with English abstract).

DENG Hong-wen, QIAN Kai. 1993. Sedimentary geochemistry
and environmental analysis[M]. Lanzhou: Gansu Science and
Technology Publishing House(in Chinese).

ERCEGOVAC M, KOSTIC A. 2006. Organic facies and palynofa-
cies: Nomenclature, classification and applicability for petro-
leum source rock evaluation[J]. International Journal of Coal
Geology, 68(1): 70-78.

ESPITALIE J, MAKADI K S, TRICHET J. 1984. Role of the min-
eral matrix during kerogen pyrolysis[J]. Organic Geochemis-
try, 6: 365-382.

FOWLER M G, STASIUK L D, HEARN M, OBEMAIJER M. 2004.
Evidence for Gloeocapsomorpha prisca in Late Devonian
source rocks from southern Alberta, Canada[J]. Organic Geo-
chemistry, 35(4): 425-441.

GAO Xiu-wei, WANG Peng-li, LI Ji, WANG Ming, MA Wang-yun.
2019. Influencing factors of the Tmax parameter in Rock-Eval
pyrolysis[J]. IOP Conference Series: Earth and Environmental
Science, 360: 012011.

GRICE A W, BRADLEY D D C, BERNIUS M T, BERNIUS M T,
INBASEKARAN M, WU WU W W, WOO E P. 1998. High
brightness and efficiency blue light-emitting polymer di-
odes[J]. Applied Physics Letters, 73(5): 629-631.

JIANG Wen-ya, LIU Sa. 2015. Distribution and controlling factors
of high-quality hydrocarbon source rock in sequential strati-
graphic framework-taking Paleogene system in Qikou De-
pression for instance[J]. China Petroleum Exploration, (2):
51-58(in Chinese with English abstract).

JIANG Zai-xing, LIANG Chao, WU Jing, ZHANG Jian-guo,
ZHANG Wen-zhao, WANG Yong-shi, LIU Hui-min, CHEN
Xiang. 2013. Several issues in sedimentological studies on
hydrocarbon-bearing fine-grained sedimentary rocks[J]. Acta
Petrolei Sinica, 34(6): 1031-1039(in Chinese with English
abstract).

JONES R W. 1987. Organic facies[C]//WELTE D H. Advances in
petroleum geochemistry. Great Britain, Pergamon Journals
Ltd., 1-89.

KATZ B J. 2003. Hydrocarbon shows and source rocks in scientific
ocean drilling[J]. International Journal of Coal Geology, 54(1):
139-154.

KELTS K. 2015. Environments of deposition of lacustrine petro-
leum source rocks: an introduction[J]. Geological Society,
London, Special Publications, 40(1): 3-26.

LANGFORD F F, BLANC-VALLERON M M. 1990. Interpreting
Rock-Eval Pyrolysis Data Using Graphs of Pyrolizable Hy-
drocarbons vs. Total Organic Carbon[J]. AAPG Bulletin,
74(6): 799-804.



S5 Ui

FIBLBLAE: Sedb St R b R 2 G0 |1 A& 2 Bt VA HILAH 23 513

LEWAN M D, KOTARBA M J, CURTIS J B, WIECLAW D,
KOSAKOWSKI P. 2006. Oil-generation kinetics for organic
facies with Type-II and -1IS kerogen in the Menilite Shales of
the Polish Carpathians[J]. Geochimica et Cosmochimica Acta,
70(13): 3351-3368.

LI Meng, SHAO Long-yi, LU Jing, SPIRO B, WEN Huai-jun, LI
Yong-hong. 2014. Sequence stratigraphy and paleogeography
of the Middle Jurassic coal measures in the Yugqia coalfield,
northern Qaidam Basin, northwestern ChinaSequence Strati-
graphy and Paleogeography of the Middle Jurassic Coal
Measures[J]. AAPG Bulletin, 98(12): 2531-2550.

LI Meng. 2014. Sedimentology and shale gas accumulation of the
Jurassic in the northern Qaidam Basin[D]. Beijing: China
University of Mining and Technology (Beijing)(in Chinese
with English abstract).

LIU Yun-tian, HU Kai, CAO Jian, YANG Shao-yong, BIAN
Li-zeng, WANG Li-qun, CHEN Yan. 2008. Organic biofacies
of Jurassic source rocks in northern Qaidam Basin, NW
China[J]. Petroleum Exploration and Development, 35(3):
281-288(in Chinese with English abstract).

LIU Zhao-jun, YANG Hu-lin, DONG Qing-shui, ZHU Jian-wei,
YE Song-qing, LIU Rong, MENG Qing-tao, ZHANG
Hai-long, GAN Shu-cai. 2009. Oil shale in China[M]. Beijing:
Petroleum Publishing House(in Chinese).

LIU Zhi-xun, ZHANG Xin-gang, MA Teng, GE Zuo, DAI
Hong-zhang. 2013. Ore-forming models and types of oil shale
in Dalianhe Formation of Yilan Basin[J]. Geology in China,
40(6): 1872-1879(in Chinese with English abstract).

LU Long-fei, CAI Jin-gong, LIU Wen-hui, TENG Ge-er, WANG lie.
2013. Occurrence and thermostability of absorbed organic mat-
ter on clay minerals in mudstones and muddy sediments[J]. Oil
& Gas Geology, 34(1): 16-26(in Chinese with English abstract).

MA Xin-min, HAO Hai-yan, MA Feng, DUAN Guo-lu, CHENG
Yu-hong. 2013. Developmental value of oil shale in the 7th
Member of Middle Jurassic Yuqia Area, Qaidam Basin[J].
Journal of Southwest Petroleum University(Science & Tech-
nology Edition), 35(3): 52-58(in Chinese with English abstract).

MENG Qing-tao, BECHTEL A, SACHSENHOFER R F, LIU
Zhao-jun, CROSS D, SUN Ping-chang, HU Fei, LI Li, WANG
Ke-bing, XU Chuan, CHEN Ling-ling, ZENG Wen-ren. 2019.
Hydrocarbon potential and palaco-depositional environment
of lacustrine source rocks: Middle Jurassic Shimengou For-
mation, northern Qaidam Basin, NW China[J]. Journal of Pe-
troleum Geology, 42: 37-58.

MENG Qing-tao, LIU Zhao-jun, SUN Ping-chang, XU Yin-bo, LI
Feng, BAI Yue-yue, XIE Wen-quan, DENG Shuo, SONG Shuo,
WANG Ke-bing, XU Chuan. 2018. Characteristics and accu-
mulation of Middle Jurassic oil shale in the Yuqia area, northern
Qaidam Basin, Northwest China[J]. Oil Shale, 35: 1-25.

MONGENOT T, TRIBOVILLARD N P, DESPRAIRIES A,
LALLIER-VERGES E, LAGOUN-DEFARGE F. 1996. Trace
elements as palaecoenvironmental markers in strongly mature
hydrocarbon source rocks: the Cretaceous La Luna Formation
of Venezuela[J]. Sedimentary Geology, 103(1-2): 23-37.

MUKHOPADHYAY P K, WADE J A, KRUGE M A. 1995. Organic

facies and maturation of Jurassic/Cretaceous rocks, and pos-

sible oil-source rock correlation based on pyrolysis of asphal-
tenes, Scotian Basin, Canada[J]. Organic Geochemistry, 22(1):
85-104.

PENG Li-cai, YANG Hui-zhu, LIU Lan-gui, LU Zong-lun, BAO
Ji-cheng. 2001. Classification and estimation of organic facies
in Jurassic source rocks from north margin, Qaidam Ba-
sin[J]. Oil & Gas Geology, 22(2): 178-181(in Chinese with
English abstract).

PETERS K E, WALTERS C C, MOLDOWAN J M. 2005. The bio-
marker guide: biomarkers and isotopes in the environment and
human history[M]. Cambridge: Cambridge University Press.

PETERS K E. 1986. Guidelines for evaluating petroleum source
rock using programmed pyrolysis[J]. AAPG Bulletin, 70(3):
318-329.

QIAN Jia-lin, YIN Liang, WANG Jian-qiu, LI Shu-yuan. 2008. Oil
shale: supplementary energy source for oil[M]. Beiing:
Sinopec Press(in Chinese).

RAHMAN M, KINGHORN R R F, GIBSON P J. 1994. The organic
matter in oil shales from the Lowmead Basin, Queensland, Aus-
tralia[J]. Journal of Petroleum Geology, 17(3): 317-326.

SACHSENHOFER R F, STUMMER B, GEORGIEV G,
DELLMOUR R, BECHTEL A, GRATZER R, CORIC S. 2009.
Depositional environment and hydrocarbon source potential of
the Oligocene Ruslar Formation (Kamchia Depression; Western
Black Sea)[J]. Marine and Petroleum Geology, 26: 57-84.

STEINER M, WALLIS E, ERDTMANN B D, ZHAO Yuan-long,
YANG Rui-dong. 2001. Submarine-hydrothermal exhalative
ore layers in black shales from South China and associated
fossils—insights into a Lower Cambrian facies and
bio-evolution[J]. Palaeogeography, Palaeoclimatology, Pa-
laeoecology, 169(3): 165-191.

WANG Jun-xian, LIU Zhao-jun, SUN Ping-chang, BAI Yue-yue
DENG Shuo. 2017. Types and mineralizing defferences for
Middle Jurassic oil shale in Yugqia region of north margin in
Qaidam Basin[J]. Petroleum Geology and Oilfield Development
in Daqing, (4): 168-174(in Chinese with English abstract).

WIGNALL P B, MYERS K J. 1988. Interpreting benthic oxygen
levels in mudrocks: a new approach[J]. Geology, 16(5):
452-455.

WU Chao-dong, YANG Cheng-yun, CHEN Qi-ying. 1999. The ori-
gin and geochemical characteristics of Upper Sinain Lower
Cambrian Black Shales in Western Hunan[J]. Acta Petrologica
et Mineralogica, 18(1): 26-39(in Chinese with English abstract).

XU Jin-jun. 2015. High Resolution Depiction of Organic Matter
Accumulation Mechanism in the Upper Cretaceous Oil Shale
of the Northern Songliao Basin (NE China)[D]. Changchun:
Jilin University(in Chinese with English abstract).

ZHANG Ming, PAUL P. 2012. Geochemical characteristics of
saturate hydrocarbons in crude oils and source rocks of the
Qaidam, Tarim, Tupran basins, NW China[J]. Chinese Journal
of Geochemistry, 31(3): 264-275.

ZHANG Ping-zhong, WANG Xian-bin, CHEN lJian-fa, WANG
Su-min. 1995. Hydrogen index and carbon isotope composition
of lacustrine organic matter-indexes of lake fluctuation evalua-
tion-taking RH hole as an example[J]. Chinese Science Bulletin,
40(18): 1682-1685(in Chinese with English abstract).



	04-}¦¦

