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Fig. 1 Division of structural units in the Zhoukou Depression
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Fig. 2 Seismic and geologic profile of the central reversed

fault belt of the T anzhuang Shenqiu Sag

in the median zone of the Zhoukou Depression

()BT 22 0 R S G T 28— 40 W 5 I3 W T
T 1 3 320 5 Wir 8 A5 A A 23, B TS 30 pp AR T 2
e AEAE G S R S A A g e e S
HE - = S R 157 H A T AT AN 58 B, i 42
SRR AR AR, Bt DAE L rp s 3912 R 1 3
R e 15 P AT %) 3 ST R 30, i 38 L 2 — 4 oK S0 e P
I Y
1.4 ERENRFEHHRAZIEE

JE 1 K o e L B RN L ) S B A B . M
L3I DA AR BRI 2 3R 35 30 =, KOs A AE
PO TUT e e AR R 2 1T B e, b DAAE i) 5 7
N, B R 2 L R e, LA v R 1 B
WAL T EE RO EYR. ML
[IFEHT NW [i] BT 2472 1 2 90km [ A Fifi K 115 45,
Ji1Z 17 3 W 1 700m ‘21l [R5 135Ma, b
P B R SR 1 I L T AR R A R AR 114
Ma, 344 5L 724

LY IR B, AR R R M B AL 2R 2
1 HFE =R PR 15 2 RIEZ 300m (K%
2, A ZAE RS 57. 6~ 59. 8Ma Fll 32. TMa, ‘B4
ol A2 v THE B S R BT A = . L I RASE
PEA G R A, R T L5 — 4 VR [T B b )
Fr K TR —— K T 2R 1 R 2 B AIE

= Rk ARl (28 9 ), R LEE KL
ST T i TR FRE R B R AR R
TSR RE L BEELE, REKIE B IER: b) 5
HEFREZ 10 I 8S 12 IR 19 3T AEER
R AR a8 T DA S 19 H R = R K B T4
DRI AR, RN R R4, I —l A s
T, LA e AR W S AR A A TR o, BRER
AU, RIS IL — E B IR o) 35 =8N
AT 16 B R MRS L g 12 R 15 JF
N =R R R TRAL i AR, s b AR S
Fimk — B ZR, AR, FA R R AR,
JEE A A ST R A, BEURSS AN 22, B IR BT KA, e
RAKIEE L BB RENY . HEERELE,
A b 2 i 340 3 A 8 R g e vp s — e
I RS L A VIR b VAR i e N & S P Il T I 1
IR P AR I E B A BRI G R A R



REBLSC, AFe AR B A O R T S A * 681 °

#5610
— ZJZL%::\O
2.2 BRBAMARUCAFRARRISE M
N E LG I MR ) 2R P4 e b AR A

P2 FEAAAEAT W IR 2 5 1T PG P B ( S8 2 12 ) AR ik
TR, TTPRIETE 2 200m, AbT-35 2 B B B, A4y
BEANWR - BT B 1M1 BE < Be b (7 2
19 IF) A e AR s, TTRRER LY 3 800m; 1]
AR B S 2 11 ) AR s X, AR il
JS, AT B B IR 9 JERIE 2 10
Hrth ik 2R BT LY

AR — BRI PR AR DG g I
VHFAE . A6 MR R 2 7 I S RIS P
VA HAR (1 513, 5~ 2 171. Om, R,= 1.
79% ~ 1.98%) , CLHTBr B, i M bf ik 5 4.
5~ 5.5°C/100m, HizHam —— SR EAWMGTY
WSk AR, 0D & 19T BE G O AN S
W GE B, [ s A48 i KR R bR S 4R
TERIpOE R . Ao B 1 B v ety b, 8 16 S
TR ARAE 2381~ 2521m (R,= 0.66% ~ 0. 68%)
FESRMIBEACEE 5 JF & RAE 2 961~ 3 169m( R,
= 0.81%~ 0.89%) AT HLUFACEA —Rz, WAk T
AT B B A e AR B RS 12 HERTFE T Aok ——
B A s, A Tk 4. 61/ )t

3 BT Rk P A b B A AN B3 4 1 D R AT =
a) 87 BN 3 L A L 2 0O S s ik s
B, AR A AR ISR 2 R AR, Bk
AR SR B AR L ] R R AEAS R R i A
) 3R I HURS AN R], T B & A R
b) W —k FeMIRE 25 B i T E 2 G JA 4K S 0 e
X (2 11 H5%) JEBMPEIEM AR —— & RN
P BB P (2 7 JFAE) YR WA R i A
FAAE, W RES B S S WG BRI 5 SR B K o)
XURE FH —2E 3 300 o W R S5 5 e 0 o b B ¥ st A
—E 5L o
2.3 REBAMTRBEHLERRE =LA

AL

JE 11 5% B b A2 SRy A S A R X ) e
1, 777 2 R TU B X A AR A o, I AR
R RORUASR 18T AE 48— £ FESR AR, Bk B 2 A
AL AN 1 S IR N3 T — @ 4 A, R
WAL T RN R A AL T B . &
WEFE, AT A I b AR SR by 2R S R
1 RS A alr s A= 00, th2 F8) I ) Bl <as 78 1 e
RN DAATR — 8 R A, 5RAE T I b
ARG ER M Bt A ik —— B R 0T RIAr A 6 Fh e

Y, 28 [y B SR i T3 L S G o Fa T R o,
A Jmy B 3 AR 3 T 0, G 2 E0 PR IR, AR
IR PR (B 3) o BRAFA K — B R KEBAY
LGBt T 5 004 AR A S MR s 5 A F1) 3000
~ 4 000m, —f& R,> 1.3% ~ 2. 0%, HJit N K H A
TR o %I T R U 2 oy S B U 1
74% LA b, < Is B ok, HULRRSAMEB N
A5 T X P E AT A IR R 3 e A 2 e BT R S T
PTRUAR, WMAE RS 128 R I B E C R
B PRI, SR T T AR AN (X P i T
R, TR S A R R A e KRS B
A K (P S, el A G B O R, 4 DX e T
PRI o — DT, R R PR S R R i
2 b BB A SR B A i, R 1A A X
B 1R E SRR R — 8 RISV RATBUF
HHBT AR AR A i T e R RN ARG A R B A X 3 PP G
[X .

3 Ak G R T

M« it 5 s IR SR G R, Tk
LR 4 Fhe s 5 PR AR 2858 K DY o inlr A< RS i B
jTI'_'.[ 3.4 .

3.1 “4fR- BEERFR M

PAvE MR AR, LR A M R 28 = R LA
Ak 7R LT B A RFAE, BRAT IR PRAT B UF, PR
FEA Pt i, BRI R AR e i 0, A2 W4
T 22 U S RN 6 SO S P e A, SR B Z b B o A
I )3 ARG TG

S0 20 240 20 180 10 10 % g W M
wef[ p PO o] oo ol o Jo ] & Javo
104 .
. ON
e \ RN
S ON
iy \ "\
EJUEI[H ¥
& \ -41\\
L \ N
0 . \ .
i \/
0001 \VB“\
90004 N
EREE ) o - Bk (BT | FoSUREY

B3 JE A — 8 AR IR
Fig. 3  Burial patterns of the Cretaceous
Permian in the Zhonkou Depression



. 682 * VST

s
EA

o FRLE

3.2 “HiE- BEREEAMBG

JE) 11 280 8¢5 e 358 P A5 e R 11 6 3 g 1V s % B35
(1) 52 10T G 8 11 8 T I B S Y o U1 o L 28 04
i, AHBRAT IR A R — 8 AT Py o0 A1, A5 3 I 39
P RA AR A, 3L RO RN 3 5 52
S A ORI e R e s, AR U e A e, Sk R
A AT 1) 9 R G
3.3 “HiE- REERENME

AR [U1 6 d5 Ay i 7R, &8 5ok L S A LS =
2O R 35 2, n b B e S R R B
SR W 20, i AOE R R AT A k),
(L P S A U0 A 1 11 9ok AR R 38 4 DR AT, 1T Bk AT
JEUAAE T = AR M B AT — e 1) IR 5k
A, A158R kB 2 b LA BT R B PR T 5% 1R il ARk
K L TT
3.4 “HUE- BRIAEY MBE

JA U SE AR X, T AR R0 R A g A
W — BRI R VL, AR R T SOsE - R AL
X, A B R 55 e 22 1 i AR R T

4 FREAEME MR ARG

IR 408 3 50 L R YA W 90 R, ) 1 B B 2
TR RS A RS ¢ FEEA SRS
()RR — B ARTMARG() P TR
JSBR UGS (1) 73 A1 55 R B R LA R s SRk SR 25
J5 ) 22 5, 76V 1 _bn] R4 gt R 32 B« il Az
BT ARG
4.1 REMMERSERFRES

L ECIMTRE bty A2 SRR AT E Fy 4 A1, )& 400
~ 1 000m 3L EZ R AL RS = R/ LI Kb
R4k A& YERT A DO g, R IRBR B F A RS R
R — B R E R IR wE AR, Bl <
el R . P EBHIR 7 000~ 8 000m 1 i AL IX.
PLP=A 00 3, A6 5 X DL Al ok . B S
AKMTFAES R, N 0.5%~ 0.9%, WAKYIRIE
BiiAx — 8RBT HE -8 RKERE, Wi
FERL A BN T BRI Bl A L R 1
(K3 A T, WS BE B R U5 2 B s Ak 340 300 O\ % 11
. B ESETAPIBURM, FHEESM AR —
TRARABNZIREIEN . ALK B R
TER T W B KAl 7 1) e A IR 2SR 35 457, TE Ik
— Rk i P 141, B RSB A R e AL mT I,
YA 191 A 7 L % T R R L 7 1 R A 1 39 6 o
B 55 18 P B i 28 e 4 50 R I e, Honlhi <

1B 7 1) R 8 A R AR R FASEAR] ), ZHLRR T — P 22 il
V)2 ARSI 22 AR I 22 30 R 114 37 A4 R il
AR, BATBAE i PR AT 5
4.2 EBEEMMBKSERTFES

T B L e LA e T G R E, (LA
=2l duirmg i, KA T RGN EIE ) . X, B
P2 T AR S A i A o A 32 S ) AR IE B, T
AN A R A T e s 2R AR A
] [0 R IE 8, I b5 1 2 R 155 T AR TB 1) 5200, 3
RIEBAIRI 4 5 A e AFAZ VTR ATY s 4% 7P 1,
FRINOE Zh AT B A F A8 b 5 10— T, RILAE R
RF G A ol A S A R AP R, HAR AR
Pr PR H, FATH AL R P A% . OUURE A 3
W R 52 30 W 2 — R O P A, 2 12
R G g MR i ( 3. 86t/ d) , AT
L 0l S BB AT 5
4.3 =W .ERMMEHESERFRES

FEIRVI PSR AT (1) F1 Ik — B R 280~ 429m,
P 10~ 20m. MIPEALHHE S H B R R, N
0.81% ~ 0. 89% , 3R/ E IR, EH A =20 KM
HAT IR 4 o BRIV B AL B2 40 ) g 1]
B LA A [R] 0 A b B 4% 1, SRRk —— 8 R
AR, (RIRTERAL R 28 = RJEEEC> 3 000m. P
[ R A7 Ak — 8 R AT Pl A AT 5t .
4.4 REEMEHASERTRES

AR — 38 RIGVEE DRATBAF, 3 1y 43 A T B
252 690 km®. %X R A MR AEED LW R, AE
0.7% A7, S SR R,> 2%« K ETRAUT
FORIH B A AR, AR A s X TR 2
914km®. FF 12 FERIRIE [ bk A2 A0 7 o 3
(4. 6t/ d), UEHIZIMIBE bty A A i AR A 0 4 A,
FATRAF (i PRz 5t
4.5 BEMMBHSERFRES

JEWRE AR — B R, BJE 800~ 1 375m, I
HHRS (A6 5 370. 5~ 398m, S5 20~ 30m, iE
SAGTHARZ 5 950km?. B[S 31490 Y az 58 1 ot A< ufe
PLERATE, BN 4a THE NS A e 1, &2 K 2 10
HPRAR I IR HE B . IR
FIX T FAZ) 1 448 km?, R, M 1. 3% ~ 3. 5%, LA
A E. B 13RS 7 IEAE ol A AR gk
PO, HAT — s R A R I 5.

5 BB A AR AR R AL T

5 1Ak ot 21 R AR ANl P A s . el 1k v



%6 3

FEBOL, S JA VR B A AU R S * 683 °

I AR AR Y AT A AL R AR R R
W LLAE 3 P, b SR AR 2 R v B B AR s 1R
AT
5.1 BEB#EMSE
FEEG A — B 12 ) 30% ~ 40%
PLE, (B figam v ds 22, FLBREE YK 6% ~ 1%, &
FEHRSR)< 1.7 x 107 3Bm?. (HIE F 381k A o) 45
I LB SRk 10, 645% - 3335 %3510 2. 38

b, W35 B T R 2 B n] B0t it )2 i80E Tk, TR A
GAER RN E

FiR —— BRI 16 I —fZ 8 H. 55 6 IM
AN D A X, BD A R B R BRI 26, 5% ~
33. 2%, WE R &5, RV PEAUF, FLBREE — i 2%
~ 3%, BIEHFEN 0.2%x 107 °~ 7.0x 10" *Um?. {EWHT
S He 3 PR TR 3 1 24 B 5 T ) i 2 0 M AT BT A,
TERC A A E %A AU
5.2 T4 EEEGHRSE

A AR AR R AR DA R A 2GR Ak
— BRGNS, LR B =R AKE, AT TR
BN TS 2 L UA T TR Bl 28 = 20K (1) Pl 1A
OB IR I A o E FE I R L vk A5 e SR A
(e ST B e 38 DA R Ok 2, Ay o4 ol 1 ik A9 R
T 50% LA b 6T RR B At ok o,
KEWIE ARt £ R T PO AR . i T rh A SR
by A S S 2 IR A S B AR AN,
T 05 7 T AR PR 335 8 T 7= 2 ) e R RN 88 5 Ay A [
ERBANE T &, HAER L T R, Iz R 5 = 56k
YA Trh A A B AR, R A s A
Iy 2B i) A2 B 301 ek (R e R e TR, R I
5 B 2 b U0 R 1 R A i AR el A A Y
a4 .
5.3 HEBWLEUHSHE

BT OB AR LR 2 IR s &R 1K 22 57 B L D URR
IEAS AR T2 80, JA 0 s R —ok B TG < RURE
M —2652” v 30 ol 7 00 35 5 7 1 9% L 5 7
FIts s o FEIRM e L0 2E 5 SR8 Pl U b e
12 JFsibr F¥ A iE . st B RS
A SR A SRl A TR AR Y B A R, o R AR
G IO A 3 2 5% T R IR BT 6 vy Ak 52 (3% 5 )
SN GRS A TR0 9 g R A A T 5

N1 o) AT AT 1) A e AL
6 ZHip

a) il B e JR 22 1 1 3 (T2 KKy RLE
A) HHEEGEN 2 WI(Js —KiE) skPESUE . 258 %
W — I XE Lol R X S, ¢ IR r AL 59, 5k
b1 A SRR S Ak S 0 28 50 b R b 20k oA

o E R PCE AR, B ARG R — B R
525 U I s S T S0, Bk B Rl Al JRAEAEAS
[P A 325 A7 110 2 £ A7 R 4 e ke BIR 990 AS [, 52 3
P IR S AR . Ferh, T~ A2 ge Pt ie B
WA B IS, AR — 8 R AL BUAR 3
PR ELAG i B AR AL, E AR B I AN S A LA
HUEI A, bk A P AL I AN B Dy ke
Q3G T 2 F . RSO RV A g W 52 |
22 B0 2 W B R 3 A 0, AR B A R e X
AR AR — B RN A G A PRAF AL
U e A AR 1 V5 BE BN LA A R B AT X 3 v
AOHBD o 3R O B3 = 2RI A 4 A g g — S
s LR OO 018 T AR AT, OO
J R G 30T ke B B A b il O R 3 My
m[l 4,0] A

c) 5k B ZH i VT A R, I H bR A R
W2 RS EEDF TR R AN — MR TE R
(1« Z ST AR BGRR 2R o B B A VRO, G
N2 24 7% & B AT U AN DRAF IR« A e ) (L9
SRR B AR R N YD, B LA S AR k| 2 Y]
ek A it (EL LA S0 R o B A 3 X o [R] B R
SRAT AR SR A S A 2 ) PR AL IR S B, 78 40 W
FUR S LRI 1A T ™ A 1) W R 5 2R B S
I ) Ja# 4cAF, 85 00 4k AR A = R A2 AT i
JEA R ELIB| PAAG RS0 A, SR A B
PR b AEBT ) 110 22 U IR IYT SRR ) d AT 3
JIt, A B Rk B 2l Bl R (1 S 11

S % 3wk

[1] FRAERE, XK, 42006, 5. E A s (B i) —
P PR M) . b s Aih Dokt R A, 1992, 177- 272,
[21  UWIEE, S, ZR 2%k (Il i 40 B A A i o 4 T A0 A



© 684 * ZER I # 25 4

RERDE[M] . P PEAE IO AR AL, 1995, 105- 108. LB, Dow W G. # WU, €450, sk, S SR %
[3] B cCl RSl U S R R SR ). A R AR S b —— M B AL M. st Al Tl R AL, 1998, 3-
JiE. 2000, 21( 1) : 19- 22, 29.
[4] sl A, B 26k s 20 i 7R TR 1 B[ D). AR [6] 5K . &Moo B 20 ah U iR S ). A il AR U R,
SRAHLT, 210 1) : 11 14, 2000, 21( 1) : 38— 45.

[5] Magoon L B, Dow W G. 5k Wi, P&, & TRZE[ A]. Magoon

ANALYSES ON OIL AND GAS EXPLORATION
PROSPECTS IN THE ZHOUKOU RESIDUAL BASIN

YUAN Zheng-wen"? HE Mingxi’, SONG Jianrhua’, GU Zhe®, DU Jian-bo®

(1. Northwest University, Xi’ an, Shaanxi 710069, China; 2. Institute of geology
and Geophysics, Chinese A cademy of Sciences, Beijing 100029, China;
3. Henan Oilfield, SINOPEC, Nanyang, Henan 473132, China)

Abstract: The reformation characteristics of three period compression and two-period extension suffered by the
prototype depositional basin of the Zhoukou Depression were analyzed in this paper at first. Then two groups of
major residual oil source rocks in the Lower Cretaceous and the Carboniferous Permian were determined through
oiksource correlation. According to the relations of “construction to reformation” and “destruction to preserva-
tion”, four kinds of pookforming units were identified, the thermal evolution history of petroleum systems in the
residual basin was analyzed, and three types of hydrocarbon accumulation patterns such as “self-generation and
self-preservation”, “ generation in lower zones and preservation in upper zones” and “fossil buried hills” were pre-
dicted. The authors emphasized that the inhomogeneity of thermal evolution created certain conditions for sec
ondary oil generation, and the strength and range of secon-dary oil generation were controlled by the Early Ter
tiary fault structures in overlying formations. So the secondary oil generation and the pookformation in late perr
ods were determined as main research directions for further exploration. To study the necessary conditions of “oil
generation in lower zones and preservation in upper zones” and the favorable occurrences for pool formation in
later periods can help us to exactly find the breakthrough points of hydrocarbon exploration in residual basins.

Key words: generation in lower zones and preservation in upper zones; pool formation in late periods; se-condary

oil generation; residual basin; the Zhoukou Depression





