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Abstract: Unconventional tight oil reservoirs, a lightspot in the present unconventional oil and gas exploration, have emerged as a
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significant source of oil supply in the world. The geological research, theoretical promoting, and present significant issues
concerning tight oil will supply and prefect geological theory on unconventional hydrocarbon. Currently, the development of
geological research on tight oil can be concluded as follows: (I) Three main formation conditions and six basic characteristics about
tight oil as well as the differences between continental tight oil in China and marine tight oil in the USA have been summarized. @
Pore— throat— fracture network in the tight— oil reservoir has been characterized with advanced and high— precision analysis and
testing technology, the formation of tight oil being the primary research object. (3) The accumulation mechanism of tight oil has been
deeply studied, which includes charge dynamics, the threshold of charging, migration mechanism, accumulating model, etc. Based
on the research status about tight oil, this paper puts forward several important questions about tight oil: (1) Holographic quantitative
heterogeneity characterization on the tight oil reservoir at a micro—nano scale and its effect on tight oil migration and accumulation;
(2) the genesis of source — reservoir configuration and its control on tight oil accumulation and enrichment; 3 the influence factors
and transformation conditions of the occurrence of tight oil, and the relative contribution of different kinds of occurrence status and
space; @ the internal relationship between the mixed sedimentary system in saline lacustrine basins and the formation of tight oil; &)
a comprehensive study of the tight oil accumulation factors, and the accumulation mechanism and its whole process. The answers of

these questions will play a significant role in geological research on tight oil.
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Table 2 Geological characteristics and formation conditions of tight oil in China and the USA
(after Hu Suyun et al., 2019;Sun Longde et al.,2019)
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Table 3 Characterization methods of tight-oil reservoirs’ micro pore structure and their advantages and limitations
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Pore characteristics of tight argillaceous reservoir in Permian Lucaogou Formation, well J174, Jimsar Sag, Junggar Basin (a:3124.7 m;b:3118.3 m)

and tight sandstone reservoir in Triassic Chang—7 member, well Y3, Ordos Basin (c:1896.84 m;d: 1893.78 m)
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TEEW . BET SR R SR MR A A
ANFEIAR, an % 2346 (2010) FIERE N4 (2012)
AN SR 22 17 2 i FiE 4K 20 % J2 B0 I A Sk 2
18 ST A 25 T 1 A A T 28 R 4t S L &
s RERGK, A ZRREXTFEH ., mXB
75 55 (2009 ) 43 B A Ay SiE K 21 R 3 19 9 e T R
B BR, R B e AT, A HE R e 0 D) i
JZIF AR5 3% . Kuhn et al. (2012) #1500 & 45
(2018) 1 FH Z FiB iiti2 B8 7 WL AU T 350 e
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Uy KV ERE ATYIN CYN i Ih, LIRS a W
THUSCIRE S o3 A o AH AR AR B B i 3R U S
25 90 %) S5 B, 40 Newman et al. (2013) iff 55 A Ry
Parshall 7 H 1Y) Bakken 0% i 2 R (W4 5 5 B
1 Z W T M TR AR R T R s B AR i A S
) 5 R R T A BRI TR G, S A
ZHTEIM A TR IB S S I AR A b 28
T LB )2 0% (K 4) o N5 K Saskatchewan
1Y) Bakken ZH I W B 1) DU i A )84, Bakken H?
B 30%% i 2 M H RS A% 32 [ North Dakota F1
Montana H8 [X Bakken %2 I = 2 Wiz #% 2 It 1)
(Clarkson and Pedersen,2011),
4.3.4% FAX

— M, ST A SO R A HERR Y R T8
ElHTOEA TSN I W= ¥ SR E & SJHES S i
AL X MEME ) DX T DX ] T O T
PRI AT, R AR AR H A — R — 4 )
(PEMERTA5,2014) o W HH B BORAT TOC Kot n] A
TR T S, 40 Bakken o Bl 2 Bol F HA
PR RHAIE 25 W AR A 45 20K T 100 mg HC/g TOC
(Oil Saturation Index (OSI): S/ TOC x 100) , F
Bakken B %5 85058 i 14 K550 0.9~1.0 A48 BUFE
100 mg HC/g TOC /47 (5% 4) (Maende and Weldon,
2013) o BURIMHT R 2 H LR P AR R A

(A ZMBOEZ ) B9 5 (Williams , 2013 ), X F
AR AR B A M s h R E g T
A (Camp,2008;Cant,2011)

5 B BB 5T A7 A B HEORL

]
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J 2 1) 3 B 308 T RN GRAF- 53 A1 o R 25 Tl RUBE
= AR BT E I o i) 2 AR Bt DO
v PR gt e [ 4 ], 2 WL AR BRAE i e A R TR
THORA B9 4% 16 Sk (Morad et al., 2010) , Hop= A (A
Ji PR A 1 1) A8 HES O 2 R R OG R U R
b CE A R TR , DL R R FLIRE R YR
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1o FEAEH LM AR E SRR BT 5T b L BR T
K~ KR ALMGELE ), T BEEE I LR A N AR w
R A & AR TAE 1Y 52 ) 2 o) — BIF 90 A
(Aydin, 2000; Barbiera, 2012 ; Gasparrinia and Sassi,
2014) , BT R A BT A Ak 0 L — Ik — B I 2% A
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P R 250 00 28 SOR T Je i i SE 3 il R
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Fig.4 Schematic diagram illustrating tight oil migration affected by igneous activity in the Parshall fields(after Newman et al.,2013)
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3R 4 Bakken BUZH il H 5 AE77 il HIAME S H Xt EL (#5 Maende and Weldon, 2013)
Table 4 Comparisons between pyrolysis and TOC data of oil productive wells and one non—oil productive well in Bakken

tight oil play (after Maende and Weldon,2013)

S,(mg HC/, F Bakken% T Bakken X
KA 4 AR BYm TOC/% osI e e o
rock) HI ZE5 Ro
Graham USA 0.28~0.46 0.33~0.86
3162~3162.6 54~146 (88) — —
#1~15 (0.35) (0.56)
Catherine E. 0.57~0.93 89~149 0.50~1.25 47~180 0.81~0.98
3282.7~3289.7
— Peck #2 (0.82) (132) (0.94) (108) (0.92)
THY -
" 0.22-0.49 100129 0.30~1.08 80~134 0.83~1.07
Hagen #1~13  3158.6~3161.7
(0.35) (115) (0.61) (108) (1.01)
0.22~0.76 374~791 0.46~2.89 464~827 0.51~0.74
Long I~01H  2785.3~2795.5
(0.47) (630) (1.36) (712) (0.61)
Dobrinski # 0.10~0.80 0~298 0~1.91 20~607 0.31~0.62
E|aiiPs —
18~44 (0.29) (44) (0.13) (200) (0.48)
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P O R R BRI 1 e B b B 4
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FMIRAE 5 00 A A5, AP A 2R IRAR 2 G e
(2488 % BTG — R R AR B
AT = IIE T RAE) | U — A b
X — AR A 1 LSSl 7 43 A7 A Ui 2
A XM AR S oA A RS VEH (Zhu et al.,
2012; R4, 2013 BE AR 45, 2018) . [HIX SLH A FE
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T PR A A S R VR M FR 2 R TR 4 A
ISR SRR IR SRR Z M R OC R A
PEULA R 22 5 Wbk 2s S FLBRZS R AL, R[]
AIRAESERE) | IR 5 A o =2 ) AT A [] 1) 42 ik
KR EVEAA R RN AL BREE A AE A P
FRAE | L3R 0 25 TS R TR ) B0 i J2 10 FE 7
By e R R D R e, A
TR 00 i )25 R R 90 S8 B IR P A B
M, PRIUE, PARGE LA R FFE 0t 42, il ad = Re /i
POAMESTE  SEEI T A A CAT B A oY
R PPN R AR A RO A Bk IRRRSRE T, ik
LSRG . DAEIA IR S R AR 5T % 40
B E MR Ak R GRS (R R AR A XHE R B0
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T BRI AR A B} 22 ) ] LIRSS
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HRAF 7 TR ARG, B0 T e T A o e A [R] T
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TR O N5 8% o SRR R = el O S | D35 D R 8
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LY B I X HT , 41 Bakken Eagle Ford %54if )2 #5
IR A VU N B9 (Roelofsen, 2013) , il & K 5% 7
WX AV 44 VU 3 Upper Shaunavon B 0% il it )2 LA
Je BTAR 4E Vaca Muerta 21 ZU8 1 i /2 2 1R G U0
B 1% % (Fie and Pedersen,2013; Maximiliano et
al.2019) . 7EH [E DU G 1] PR 2 2R HEVE IR 7
M B R IR B R R A T MG
T RS T b A v 3 e 5 B M N P M
B v T 2 VR I 57 V8 2R TT B L 2 508 1 M1
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