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Abstract

As the expanding of oil and gas exploration in complex conditions, conventional reservoirs and
subtle reservoirs which were related to unconformities had became the major exploration targets.
That not only shows a wide exploration prospects, but also puts forward higher requirements for
the related theories and applications of unconformities. At present, the studies of unconformities
in petroliferous basins are at the relatively rapid development stage, and many theories and me-
thods of comprehensive studies have initially formed. However, owning to actual geological condi-
tions and the cognition degree of different study areas, the research works about unconformities
are often lacking of systematicness and universality. In other words, it limits the application and
popularization of the research achievements about unconformities. On the basis of literatures
studies both at home and abroad, 1) this paper describes the development history and the type of
unconformities in petroliferous basins, and carries on its classification; 2) summarizes the un-
conformities characteristics in geometry, spatial location and time, and analyzes the basic charac-
teristics of unconformities and its space distribution; 3) analyzes the levels of unconformities in
the light of the tectonic connotation and its performances; 4) finally, this paper discusses the for-
mation mechanism and its control factors of unconformities in different types of basins and geo-
logical conditions, and considers that analyzing unconformities in the actual work needs compre-
hensive determination of its genesis.
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1. 5|15

BEE WAL AT &, AR IR M B AW R, I Be R AR 2 i S © 2k N PRSIk
TAGECN 32 H AR M BRI KM B 1], S5 AV TG Q)& L =R 52 2% B3 i =i il <
PRI F B0,  HA EE AL BB AT R R ER AT 5, X W15 AN BES AH OC B BRI 70 A S B B
G TAERARINEE2] 3],

HZ A 1€ R TR I PIEA RN ZE 2 8], PR A ik iR 18] i a8 )2 51 b FH T T 1 i)
AR E R OC R . A AR N PRI S, JURR 2 1 AR A 700 T AR B i S 2 O T A%
AL HEBARKE . WAEH . RES RS TS EA T mEE (3] [4]. EJLTHHK, B
EHEAREWITRRZBIRN, ERNIMEEERTARESEE[S] (6] B ABES /A0 AR EFE[7] 8] K
SRR G HRFAE[9] [10] LA RAR AN BE S X I A Ues A dil A E 11 [12] (131557718, TR 7 R E A AL
) TAE, EARESBIRA R I 7% DL SR IT & bk # 7 HE 4R S/EH .

HH, T MARA T ARSI AN TR HGEEE, B TR &M R E SR R Tk
SR, XA A EE S BT AR B X6k = R VERBGEE, ESEMRERE L BRI T B 7k
R REFIRLH o %5 LR FU IR S FEAELE B S B 1) R, 7 R ] P9 40 A DG ST 7 B SR i s it |
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IFTE

AT B ARG BRI 7 FEARFAE . G0 o AN R LA S5 D7 T, 5 il R A R AR S
TEDUIR L2t AT I G5 FR N 0T, DUSHIE S AN B T 7 B AR 1A 8 (033 e S L AR il B PR sk o 12
HIE N5 o

2. FEARBRILIS

i ZAEE G RAICH I R A RS T PTRR T BN I B E AR 1 (R R e, AT DA IOt
TEAS HZEVE A AR B DL A A 55 D7 TR 22 5 1t o X T ANV G A 78 S5 UOR PRI 2] 18
2, 1788 £ James Hutton [ 143810 % 757 4% 2% Siccar Piont Y7k R E LAV A &5 5 & B R MZE APl rd 4
MEHATHEFL, H—IANRE [ 210 5 i ARG f it S I B AR AR ek ) [ BT () 2 S, AT AE 4 I ax —
MR B 52 2. 20 Hed 30 FALCR S ARG KK 2 AN H A4k R, A8
BRETABEHTRGNHZE T 2R EMN[15]. 20 14D 50 FERZ G AEEST RN T Hud K R
B, MZHFERE A TAENRERE 7T 2MARE /K7 RIS T EUR SRR . SMERE, AN
AEEGRRN 3 T R EEA 3 FEIRIKIE: 1) HEEARSC R, 2) HbEH Ml OC R AR SO AR 3) A
AR E B e RN RE SO R IE A4S A (R 1)

RIEAEEG FLH B S R B4l ok R R A G RT J7 R IR B 5 B, 24 HAT
[ Y AN 22 M) 3 B R SR A TSR o 1956 4F Billings [ 164X — B %, =H T AEE R AMHEAR
L BEES. REAEEMIEEEN TR, 25, Dunbar f1 Rodgers [17]% L ATIEIE, FEiKAEE
R RO ABES | RS CPATAES) MR E ORI L ARS8 . A 18]AA
NIABE T EGAEARE . MANES . PAABEEMREARES 4 FIGHL, R E 80K 4 71 15
MBS IE. FaMRa. BiwB4E 3307 ZEAL b, KEs. FaNRatEAAES
R0 3 P AR, ARG, BEAKIEA . e ARG SRS SRR A A B
SRS OUEEEAR R 2 A e OB, R A BEFER &M FREMRUEESE . IR, 5T a6 A0 1 52 Ak 1t
2 ARVEAE AR L i B 2l LTS L FE AN EES R A AR IR AE, DRI AR 22 Hb ot 2 oK 22 - AT5 R ) 40t
KA EGR5KTT%, ARSI NAAES. BEE, EBEGAEHEREE[19].

MR MR AR R, U E TR 4 R Bl 00 R R R SRR AN BE S AT 4y SR I T SRIB T
% . Fealad 20 tHed 70 ALK, HEHZ P EG RS KRy R T AREH E. THEMNSERER,
FIRHEE ARSI KT R Vail 5201752 T 20 PR S BT B —RCEA) AR — Y
(AEESYF A, JRARME A B S BT HZ PRI 30 52 SO AR, PR LAl o M ph s TOGE | Tl
—. JRAE . L. T 6 M. Brown l Fisher [21 AN S L IH)ZE EERIUONEI#. &
. TUEA N AERIE, Bk BT R R BRI AR Y PR AR5 38 . Visher [22] PR ANEE S K173 (]
Wr. BREE. ZIARE, RS, AEARES. EREGUGEBAES, RIMXFEMRIS REETA
BEZ E FRITIPRHER, BABEEEAES I ZERMOCER, A2 S @& &
B, PR S H JZ Ry RS T — RIS BN, AR [ 23 7R TN AT RCR 1 B
RS )=t i b N 7 S S 1574 /B 14 =1 I S 11 N o 7. S C I S £ S R DS
By KSRV 7 PATAE G AT HIESL . SPATAAT R R AR /MR R T AT
RS 6 PPAEEG AL, $RH T OB T &

=k, DS A 28 o¢ R AR S SR E AR S5 A AR AT NS BRI R
B %, X T HERNEEIAREEGRA, WEEERAFFTONAAEEGRBEE TSNS WA
BE TIAAES HIEABENEEAEEE S M. RIES[4EMiE. RMESEREAES
PRI A BE S A5 i 6 AL, 3 RAEUATES . WA ES . KHEARES ., BEAES, 1T
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Table 1. Classification of unconformities in petroliferous basin

T SHSEMTESAXBNASTR
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KRE MR TH A FAT)
SCHR[4] 1980 e, FH. ARG BE
SCHR[19] 2011 (RS G, RS, RS
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SCHR[24] 1996 WIFEA S . WiHEARS . SFITARES. BB ES. BERNES
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SCHR[11] 1998 VUL HEANEL ., PIAAES
HERES WAL

ARG BIEAES . HEAES. BYAES. WRAERS. MRABSE

k252006 WRKA), KR
HENES
RELA R . BB/ S GRS . WIS, BRIHEA RS, RS
W ek OS] 2006 BN
filh % R0
HiE Gt Haub R FEE A S
RFE HE A MR A, RA %A
) KL RE A JRREANIEE . BN S
Hik[26] 2007
HI A B AES
VU HEARE ., BB
TR TR RIS
SCHRT10] 2013 P T HEANES . PRIANES . SRS AENES.

PAES . WS
FHANBEGARES) AARPERFOARES . RAMZBEARS

RS HHEARGE . FMEFRSIARBIS L I RN ERA L, MRS EERARES)M
ERABGHIBMESIN T ABEDRTR, F8 IABREHRMEN. RinA g, AReEEN
BEARS . BEMEABES. HIABEMESHA R FME ARSI, RAETT TR 2,
IR/ HI NG IE T DL N 2 A BRSNS A 26]; A 23 BOHTE ST HIBAVE & Rl A A,
KA. RIRARS. WERARS . BEABRSMEEESSE 7 M ABERE, JREWIEEM. X
W= E RGO A S DU R BRI SRR (5] (ZRATSE 1018 25 B AT A KRBT TR, R T
TAEG . MEABRGNRAANEENABEN =METRE, P T ARS BRI TIT A ES
FPATRMA RS MEABES P NEEARES . BRIAES . BN RME A EAEES . RS
FAEREARES REARAEAT T REHNEEEFDA RSN AR EEARE S 1) F 1(b).
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Figure 1. Two-dimensional schematic diagram of unconformities types

E 1. AERAEMEB " HIENTEE

3. FEESHNEKFKHE

REEE R— AR EERMS, BA LR, oA g AR =2 R 12]. 7E5
WA, RESERE S A R AGTE AT AS . 23 (A0 BRI (A 8 426 5 T R I 2 s e, &
DU 2 SRR M RUE RV S AR E, AN A 1023 1A L A0 4 sl i 8] (0 8 i v] AL &
R B AR 11] [27]

3.1. FEEHSEY

fEsEm b, MGIEsEmRIAEEH 3 R “EW7 SR, RN BEEHR TMEE R, EES
JE R ARSI (AT AR MR 18] B RE A ST« KRB SRR, ARSI T RE — T e
D ¥ R SRR WrARiE Sl RRAIAE DL R 45 2 Mg AR, S e ARG TR SR TR R L
B RAL . BRI P ) J7BE A A IS AR 3 2 SR R S IVE BB 2 SRR G i, AT BUE B el S e B
PR XA IS S AP SEBEAME R, AT RAL A R WA 38 Zh (44 . I PRATAIR[10]. 52
5T D SRS TR, AN RSS2 N R MG AR AR LU R 2%, AN G 2 EHUR R
LRI O, — R BUONEE . DI BCHTRAE3] [20] [28]. PRI _ERE, ARA TR
JREME AT R ARSI E RN, AARSHRR )5, BUURIARS EEZE A
AU 1) BRSO E, A e S8 3 R X R AR 3 8P 2 X 2) M
PR X A B S T AT AR TR AL FE BRI T AL AL s 3) MBI X AN B ST W a6 U A
JREEETNE EACE 4) AR X Ty 1, A AR TR R (R A R A WA
AP PATIZHTL I AR S . RS 3 RAS T IR S B A, A U T
MIARACRF AL, RIS THCS R P RTOREE, PrelVE R BE I RIEE . BAh, %5t S
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B EMEEE X, RN EERIDIRCE AR, K ERMENRERBRENERCE AR, &
LU ANEE ST 1 “ GO0 S5, AT R RO AN B A R B AN A RO AL R [12] [29] [30] fEAE,
AR “BOR” S5HA R IFABE SRR, ATRERKH D LA AR, BRI RCE G, Ml
ARG WO a5t Z R BOK.

3.2. PEASHIGENY

AEEE BB ARNE R RS AR S T SR — DN E BRI, BT E, KB s A e
R AMAEESE, (A D ARS A GEFFAAR 7 —ki&issh g R, XRAEL 7 ARk
ARTER G AR ARSI RRTE R ARG R iEia s o el b, 2 )5 Wit idia zh 4k st
TERm AR, HEEENIEERZRA &S ABE, RINER X Z DA EEHKEM.

ARSI GAVEEAEAE M G2 3 98 AV G USSR SRR IX LLAR 2 W, BN B I R 2 b i S el
PRI Ty D o A L Rk (v R B AR [3 1] [32]. B A ANEEG R E X M 52 KA 2 5 2 B T R
b, FR7R IR T SR R A T T 2 I BUS s IR AR R B SOEE . [, BT aa AR
EAFEEI AR . R BCE TR EBOR, fEAE ] _EIe ] LS FAR A B S SR Rl — 5 AL & A A1
2o ARG RN S [33 138 I K PR b 5T 350 TR A AR T O 45 5 B A S RO, S 17ty b e AN B 5 1) 20 A A
o W RN KA X ARG A E 2 ERAE(E 2): 1) B K E S a Tt
KBEAZNMHENBEEEMESHIR, KAAEESEEW. Hh, B RIMEER R
B AN B — oA B IE A I 1) 2) B e A 5 0 X TR AL, AE MR 3R
NG Z TR IR KBS AR A PR 7 BRI E R K, MRRE = AR AN S A G
MRONAEEG = SAalis 3) AT RIS ] 06 DX A 2 A XA g s AT NS A S, ARG ET
PR [ B 1L T A

UL B ARG SEEES T
M
\M4
mmx%;;f;f;\;:3E::::::::::I:::::::::::::
i i X —— A X { A I X

Figure 2. The unconformities distribution patterns of palaco-uplift belt and its adjacent areas [7] [33]
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3.3. FESHITBM

ANEEE BT REVE SR AN R A R AN B 2R AE M A B b R BR R AR AL, B2 2 Wiz 5)
BRI I8 ) 2 YGRS G R 1], Horr, ATkl @I AT &R 2 EA RS TR R IE Ry B8 . AR 2
Mo AL A 22 SR TGN O, A B 36 L i A 3 S A P AR 6y 5 AP i 7 A 7 B PR 7™ A T 4 ) 8 i 2
Mo, TR R ST (T ) L, SRR A IR TR AT B . TR I AR SR
SRAL, TR HIBRE L AN R, AR R A B S HE. EHERMAT, mAE BN EA
VEEVERT, A2 L A IS RO R AR, A Pl S R B RROE . A ATZR AN 2 R A it
—IWHIARTE . SR, SEbr A A — BORBUR S BT BT, R R AE R KN P E T 2R, A A
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LIE

TRABHIF BB 25 A N ThA o, SRR, AT BRI THIF FME 7807 [Isf2[34], IR
AL THTARR AN 5 T AL B ABRE 2 R B IE R (14 3(a)).

SRTIAERDE T FTS B, B2 IS P S0 L 22 S A& A T R0, i o 2 b ) 988 £ T B B AF AE 53 Ak
BRI, DB R B RO B), 35 D S S0 2 ) 2 D 22 U A A RV vk Rl 4 1
B UL A R 2 SRR o T N, AR5 A e 2 D BRI B REAR L B lin o R 1 R R
A AR VA RAE S50 b o 6 5 62 1P A N AT, (45 A M SN 17 8 AV WAL [35] [36] 0 BRI, b Filig L
7 GBI N, 57 51 0 EORHEI AR (A5 A Bl At DR R S0, AT SR PR R OB AT K,
Hr 21) B 10 T 14 DX 2 AN R 1) Gk N B RS (] 3(b))e AL, 1 RANEERIE TR NS & S A 5B T 2 Bv]
REAHRE. HREAKRZE 3 NRRETEB G, 23R EE R E LA S R EWNZ . 2R R R I )
Wy 2 AN JZ I Al I [37], R R Z R IRERARTY, T RE R0 8 5 LA Rl 2t R 4 v A 251
EFFENITBRERIE R —.

—— RE I

(@)
AR
HL
i
E=9
g e
‘ oY — Ning
| y .@,_.,.-/"";/. L
\ e

(b)

(a) HIFGRHE I A, (b) ARG R LB AL RO BT D@ R T
I L M AL PR 2 S o B

Figure 3. Migration patterns of the frontal upliftin foreland basin
[34] [35] [36]
B 3. AIBGE AT R IR AR T (R SCHR[34] [35] [36]24R)

4. TEANRHIXIS

HhJZ (R AN B A P 5% RS A& S sh AR T s e 38, B8 TEEMHEGEE . ERIZHE
FRIEHF T BT B, AN BEST AN B BT T KRR IE, (BT ANEE A ) Rl o0 ) AR 20 e/
HAT, A GO 0K 5r 32 B AKHE B 4 5 Sk sl 72 50 T 45 F0Rk BTSRRI I RIMFREE . 3 A
IR ok ) BT ERF [ B SRR AE R4 [38] [39]

DA LR A A5, 7RI I FORE B b — T LRI 4 ANE(38]. T RAEE S R 7 Hh kg it g 1]
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15 R, B2 T A EkOCN B X AR R P& F R SIS B, — O B A S . TRAEE
S AR AR B 4 ST, 5 XA I T B B A BRI ARG O¢, — RO M2 P At . A
B DI 2 7 P I 20 LT, 52 S 0K 36 i 20 B X S O g~ T AR i, O SR i R i vE SR I
BT BB ES, AR BN VRS & MRS 2 WK E IR — RIS
fik T B DUAR IR T T, 52 TR A A1 o 26 (R 32 %A FH ) B0 AR A BN PR (T T g s il o DRI R 2 7
PIRR, A IV RA RS e R Bk, AR R A R A e Sk A BB EAT X LR L . B
VR G AR FIVREF 200, TRIETIRRE R R TR R A Bk, RgfmEn LRI
PR 2 IR K k- AR E (R  peRR, Ra) _R IR R AT AR 1L B R R 3 () 1 E Rk
R IE 5 2 7 R A 5 S (R B B OK Hb ARG 3 A% SR AR T R R By 7 2 WL 4 A O [36] [38], sk
52 R SCHE B JE I 29[40] [41], BRIUGPTAR S A T BT — R 470 HH A () RASE 14 AN 2 - T i PR S RT3 2
J¥o WA S AESS RS At 22 2 5 R oy v, ARG G 5 83 2 200 IR R EAT R
WA T BAREL R —RZ P il Fm, E900 A2 T B 2P (Megasequence) 8 E 2 7 2H (Super
Sequonce set) A7 [T FAEE A Gz 4k 5, X RT8 2 7 (Supersequonce) B JZ /77 4H
(Supersequence set)i1 5t TUAEE AN =HZFHIEIIAT, X RT 27 (Sequence) 82 7 2H (Sequence
se) S IVRARE NG Z P HiEdliaFt, xR 2T (Sequence) B ifE J2 7 24 (Parasequonce) il F[38]
SR, B RGN 9 IE BOR A IE 2 7 A SR 5 ARG D AIGEA K, — s 27 S oA
B E] 75% AL, TG R S TR AN S T AT AR T 50%/N T 75%, = s 2 A A
L ATEEVNT 50% [39]. H4h, EEREGMAREMZTFHRZHE, KUIMEEGESE SIS A, A5
AR 2 5 SRR MK R B BA X R, AR TR B S G MW 5o it — D B g R 45

5. FESHRES

LR, Bl 2 b2 5 i PR e Je DL e 0 2 R4 o A AN B T A xS R A T
SRR B BRI Z P HUZ 50, BON T A B ERAUEAZ O I SN 2, X AR AN 1 R
BT 7 B PR

ML JZ R RS, BRAAAEE G UE AN F B Z P il 5, 4 F R ATk B #i&
DU AERIEPHETRE . DU SRR SR AR S 4 ANTTTH . FEYIRTE TE BT X Bl 3 K b s 2% 22 g
FEFINR, ARRIEEPE T B RAES EF RN FHERE R, MGG R R nss s #5562 i
FIBIEF[20]. (H2, BULEIR THA Z 050, 3005 SO 1 [ (OURR S D) 28 A2 (1 2
t, IWAAEES Z 7 I Y B S MG 36 T B A ()P T AR SR S A R A e, F
FRZL M B AR A T i) 2 B R 2 R I VG 21, AR 3 DR 2R 51 S (A~ T 7 b T DA R SR S R 3R A T3
WIRERIALE[26]. MRigRa[33 @I N FRIE R, VEER &SRR B 7T SNy, A AR ARG P A2 1k
SR A AR RIS AR A UAR ) o A B AR PR AN R 3, FE M AR A 45 SR nT RE SR I B BN
HIEE,

AN R B P S o S ARG Ak b, LA DXIEONT LU R S T KA DS AN B A TR O T, X e 5 i
ERHA RAAEET ETIHE BR AR EMOCR . A2 AR, RFEE A E G A5
AT R R ELFE LR 3 1) 48 R SR O AL S e A s B I B o AT R 68 PR R A F 5 S P DX v BB T RS
MR ILE R Fe QI F L T R e [ B8 R R 5 | JEE 9 22 S T R S5 [33] [42] 0 % 1 284 2 by A4 /7y s AH
S, R A P R T AR AR R AR I 2 IR S AR N, IS AN B A IR B M S
T I ERE) 7)1 sOR AR A A L R R E A OC,  RBINRG B 0 2 A S el T RE A G et
Flh FEYCRRESGER B AR IERZ B R 525 [32] [43] [44] [45]. BAN, MWABEERAERE, E
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IFTE

PN AN 5T 2 5K AR A (R b AN TR R T 1 3 2 52 R 46 TR A BRIEF- TR B4l [ 10] [12] [45], /KR
AL IR RAEA . FARR . BRI . BRER B A 0 W i DA B 2 M A i V% s S Lk T 2
[46]. Rl ZEIR BN 2, B4R BUHE 2 T HI A B SR — PR R AN B, (AR IH 2 71 1R M Ui,
T A2 DR B 53 9 R AR VR T U R ) A I AS A2 BT 7= A4 BT R (8] i 280 T T J[ 47«

by b, SRR E TR RS B AU M U R R A, R
HMEER X 7 E A AT @ T WA AR, 7ESEBRBE FL ik 75 B4 & & T T R R E G b B, T4t
X B 28 57 H 1L AL T3 /R B 5 T (UF 1) B R AT [15]: XU EEoRE, X — A ST 2 T i NW [ SE
J7 AR RIEETIE 2, T DL AR S & AR me AR R BE TG s NW IS SE it iiE R JR, UFL R
P b 2 T 52 R il R T EL (] 4(a))s (HR S G A T S B, BFIGHDTRRIE K H SE [ NW 2,
A2 UFL B2V TR BT i U0 K16 2 5T )i 7 a8 i, 5 2 b R D i ke R
FCHT I Z (K] 4(b))o

(b)

(a) MESRFHRRIN; (b) WP SN MR QORI A5
L € MR Oy MR O T Om HLKIGH.
Figure 4. The schematic genetic interpretation of the Liangjia-
shan Formation unconformities in Lower Ordovician, North
China [15]

B 4. fedbithX T RIS S R ILATE A% A (UF ) R EE R
(HBSTAK[15]2%0)

6. it 54%2
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JRAEAR SR MR R SRR RO RHIE,  PLR G E B REAREG R L 3R A 0% AR R R S
fESE . ) oy 25 R A R BB 4, AN AR HOBORE AR, X T S IE R A 0 B TE AR . AEREE S
AEM A A A 0 ASE, AREAERI LTS, AL E M RE L =R K E 2 AR
fAEtk, RIVZ AR SMAGHNX, Sonth R, PoRIEMIER ESEARE. BARAAEA AT
FEIME NI R AR INERER, ER2IA MRS ENEL, ARENERSIEZFILAE
BT B N R R S SERRBT FURIA ™ 3G Al 1 — L2 [RF, A5 T A i B8 i o — K A7 2
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