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Fig.1 Sketch structural map of Biyang depression
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Table 1 Stratigraphic sequence of Biyang depression
HZ RS
) JE % /m AT
It % gl B B
WA CPlad FRARGY IR A S NN = R E) =
LR bsFd 100~250  KRLLEL. HRET(IbERE S5V h 52
B 500~600  FELLOMAEOALRIYe s, SRMRE )2
5 BBt 400~500  R—IRER{OPEE AL, RIMTUA R
WK EIROPe s Ve G RO (A A
¥ B 700~800 _ 7
TR A RIR IR
i B ) ) ) o ) B
= WIKOYEE FRICE . AnBesE. A EHZ,
E I 600~900 B ‘
X BB FH S MICE
bli il M= B )
= RIK—ICRONEE S BPUCE . H o Blea R o
500~800
= TE FifhE
" #
Kt o ) )
3000 BARLLEVRS . WD RIS I A
i
EoE: AR e e R 7 AN I PP B Sk ¥=s S ARGRI TN
2000~3000
g EE

2 RIFBTRE U SRR ) 20 AT o AT 5 XA Bk
el 28 %) 7 Sy B = R ERDRAAT = AR W it 3T = A
FIIIIA 4 FROTRUAZR | (eI EEAl bt — 20 % 23
A (K 2),

22 MREREZBRH
2.2.1 B =AM AAR A

o5 = B B - = e mE TS i e ST R [~ 0] 7 873
i IR R KSR B U = AU



ERDESN B

47T A7 A5 08 B T g 8 A A A D A R o P I s A 79

2 PR Ba EE AR BES T AR E AR IR &
Table 2 Sedimentary system of Hetaoyuan Formation in the southern steep slope zone of
Biyang depression
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Fig.2 Depositional sequence of fan—delta(Vll sand group
of lower He3 Formation of B253 well )
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(VI sand group of He2 Formation of B231 well)
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Fig.6 Lithofacies paleographic map of the deposition period of lower He3 Formation in south steep slope of’

Biyang depression
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Fig.7 Lithofacies paleographic map of the deposition period of upper He3 Formation in

south steep slope of Biyang depression
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Fig.8 Lithofacies paleographic map of the deposition period of He2 Formation in south steep
slope of Biyang depression

[(EEEEEE SEEEEEEE OSSR
kGl N
I D 0 S |2 0 S0 S0 S0 S0 - S - S-S - S - S - Sy Gy =R PV
et et D -t/ v/ S By VS
oL :.. - . e Ve e~ M.
- - .... o o .'-‘--‘-.-'..'.‘.'.‘ g‘%,ﬁjv
e ot
N 34 = & N
w. ....... LD SO G: S0 G- S : S-S 1%
‘. D D S G S S0 S S-S} |- S0 - S-S G
DN S S-S S-S oo ]
0’—‘ \‘-. e .‘-‘.‘-‘.‘-‘.‘-‘-‘ P
>5—2 9 D - 0 S0 S0 - S
‘.... ‘.;\....3 D DS D S o
..:/ .3.3 ..=.=.=.=-

L I VA ) AVAVAYAVAY AN VAN
w7 /AVA\ "“‘... XL XL
"%%v%- VA‘ Eeseesaas

/i]=3'i<7<

\/
\ 'ﬁ.ﬂ —/

‘\VAVA ,m TAVA / - ......' s==laai
w / /H'J 4 " i ' "“ -. wiEE H=AN
L \w? A=, %\ i/

Pl Ok FT T g e 0 BAE 3 A% — B L AR BT 5 A oty 2 )
Fig.9 Lithofacies paleographic map of the deposition period of Hel Formation in south steep
slope of Biyang depression



84 h =

Hi J 2012 4F

PIURIX S R — K AR IR X A% — B DL IR R
M Jm B A T RERARA | 230 5 A b B R A RRAE R
(B 9) . VU AL H il T = AR N TE 2% B TR B 72
i, 5B, M =AMk s i, AR E
FERE SEER i SRR RN BLA U 5 AN B — F e A
JEAR I Il PE RN A AR ) LA Be = A N RZNFRTE
AR B B = M N R T IN & &  J A 1 F
R FEAR 2 163 4l ARAL RS2 A iy Rl
= FAPNRALAE /N R IR T 1~2 km, SE{H 2 3
7 I—ir . WAEIE I 4E N AKARAR e TUTRG I YRR
3 ML DX SR v A e o A
5 45

1) 38 3 6T 06 B T 153 P 50 I 35 iy A Bk el 2 o0
PR T 200 XL R4 A BORH I i 4 SR TRE MR
SHRFAE ) 34T, B R T R =AU ERRI = A
T = AR 4 APUTRRIR R |

2) M = I B — 39 O R W YR AT 4y pa b K
A, B B A IR A X R R R
ME—K M P IR E YR X A% — ] = 26 X
T AR R

3)VE T A A KR PR Ay B A A S5 S
FAbRAE KR T WFFE X 45 B A AR M B P O F o IX
BT R E M = AMMTTRAR R, RIGH & BRI =
FAMPTBUR R | PG & & i im = At A &R,
TR B A A DURAR 2 NAZ = 1808 — 1 g —
PN & B RIS /0N A TH AR 28 BT il i i)
=T BRI B — A R T Fe R
PRI = I DAZ =30 B0k — Wk BB B A K,
B HE— AT R k) |

% % Lk (References)

[1] Bz, AR, D7 3. Wb BH 1B e 30 I i 7 a8 9 S92 490 4
0], A 5 KR SHFT, 2007, 28(5) : 605—609.
Qiu Ronghua, Fu Daiguo, Wan Li. A case study of hydrocarbon
exploration in the southern steep slope zone of the Biyang
Depression [J]. Oil and Gas Geology, 2007, 28 (5): 605—609 (in
Chinese with English abstract).

[2] ZEi A, ARAE, A, A5 FH TG ARE Al i SRR 5 ik AR A ).
VU R A1 27 BE A I, 2004, 26(2) :4-6.
Li Liansheng, Zhu Jun, Li Hui, et al. Faults feature and gydrocarbon
accumulation in slope zone in Biyang Depression [J]. Journal of
Southwest Petroleum Institute, 2004, 26 (2): 4—6 (in Chinese with

English abstract).

(3] BB, BT, S % WHME TS = R4 1 T Bl
U525 55 T M BRAE 22 REAE ). A R 2R 2% 4R, 2008, 30(2):20—24.
Luo Jiaqun, Gan Huajun, Cai Jia, et al. Source differences and
geochemical characteristics of Upper and Lower Members of Eh; in
Low Tertiary of Biyang Depression [J]. Journal of Oil and Gas
Technology, 2008, 30(2):20—24(in Chinese with English abstract).

[4] Lin Sheqing, Yang Daoqging, Zhong Junyi, et al. Reservoir forming
characteristics of complicated fault —block complex in Biyang
Depression[J]. Journal of China University of Geosiences, 2004, 15:
25-30.

[5] S, BORUA A2 M. st A Tk Rk, 1993 ,54—150.
Feng Zengzhao. Sedimentary Petrology [M]. Beijing:Petroleum
Industry Press, 1993:54—150(in Chinese).

[6] £ B = AMBE M. bat A3 Tolk k. 1993.3-15.
Wang Shougqing. Fan Delta Model [M]. Beijing: Petroleum Industry
Press, 1993:3—15 (in Chinese).

7] Aok, RS, BT, 5. 0 BT KUK ol BB 9 B

TED). DORUEAR, 1983, 4(1):11-16.

Zhu Shuian, Li Chunju, Chen Yongzheng, et al. Sedimentary

features of the Shuanghe Subaqueous Alluvial Fan in the Biyang

Depression [J]. Acta Petrolei Sinica, 1983, 4 (1):11—16 (in Chinese

with English abstract).

PR, AR, BORE. B = AN 03 R )2 2 X L b ik

Sy A RLER()). T EHLT, 2006, 33(1) :212—220.

Jin Song, Zhu Xiaomin, Zhong Dahang. High—resolution sequence

8

stratigraphic correlation of fan deltas and distribution characteristics
of sandbodies [J]. Geology in China, 2006, 33 (1):212-220 (in
Chinese with English abstract).

[9] FRAEAR, BLEAK, AT, 46, BT LARE S— T 580 = A
H K2 M2 2T ). LT, 2007, 34(4) :629-635.

Guo Jianlin, Jia Ailin, He Dongbo, et al. Sequence stratigraphy of
Upper Jurassic— Lower Cretaceous fan— delta outcrops in Luanping
[J]. Geology in China, 2007,34(4) :629—635.

[10) AR 28 A 56, B3 70, 5. BB I 101 s v 3] 765 4L IR 3 = £ 9

TURURRE S A S VE ). TP EHLET, 2009, 36(2) :344—354.
Zhang Dazhi, Ji Youliang, Han Chunyuan, et al. Sedimentary
characteristics and reservoir properties of the Shahejie Formation
braided river delta in Raoyang Sag[J]. Geology in China, 2009, 36
(2):344—354(in Chinese with English abstract).

(1] (8, 26 2 5. s BT ot 3 5 003 78 L2 i J2 40 B I 0

RZAFFE)). P EBR, 2006, 33(1) :193-200.
Ni Chao, Ji Youliang. Sequence stratigraphy and sedimentary
system of the Paleogene Shahejie Formation in the Raoyang
subbasin|[J]. Geology in China, 2006, 33 (1):193—-200(in Chinese
with English abstract).

[12] F 74, S5, gkt W B IR A AR 3 4R iF 51 L )
KL M BGRG E R [)). MR 4R, 2004, 78(3):332—-343.
Wang Ziyu, Qi Jiafu, Zhang Yonghua. Cenozoic Structural

characteristics and mechanism and their relationship with oil and

gas reservoir in the Biyang Depression [J]. Acta Geologica Sinica,



ERDESN B BT AT A A PH TV i 0 I e A el 4 A v b 3 R B s Y Ak 85

2004, 78(3) :332—343(in Chinese with English abstract). Ren Jianye, Lu Yongchao, Zhang Qinglin. Forming mechanism of
[13] AR, B A, 5K T AR W B 22 b R 3 B B Al T BIL ) e G X structural slope —break and its control on sequence style in faulted

By kBRG], HERR S — TR AR, 2004, basin [J]. Earth Science—Journal of China University of Geosciences,

29(5):596—602. 2004, 29(5):596—602(in Chinese with English abstract).

Lithofacies paleogeography of Hetaoyuan Formation in the southern steep
slope zone of Biyang depression
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SHANG Fei'?, DAN Wei—dong*, PANG Jin—lian*

(1. Key Laboratory of Exploration Technologies for Oil and Gas Resources, Ministry of Education, Yangtze University, Jingzhou 434023, Hubei,
China; 2. College of Geoscience, Yangtze University, Jingzhou 434023, Hubei, China; 3. Research Institute of Petroleum Exploration and
Development, Henan Oilfield Company, Sinopec, Nanyang 473132, Henan, China; 4. Exploration and Development Research Institute of

Changgqing Oilfield, Xi’ an 710018, Shaanxi, China; 5. National Engineering Laboratory, Xi’an 710018, Shaanxi, China)

Abstract:Hetaoyuan Formation in the southern steep slope zone of the Biyang depression is a major
hydrocarbon —bearing target zone. Based on the multidisciplinary analysis of drilling core data, petrological
characteristics and facies marks, this paper divides the Hetaoyuan Formation into four sedimentary systems: fan—
delta deposits, braid river delta deposits, meandering river delta deposits and lacustrine deposits. Based on a
comprehensive analysis of detrital heavy minerals, well—-logs and well logging data, the authors systematically drew
lithofacies —paleogeographical maps from 3rd Member to 1st Member of the Hetaoyuan Formation. The
paleogeographic distribution characteristics are as follows: Fan delta is developed in the south, braid river delta
occurs in the northeast, meandering river delta exists in the northwest and lacustrine sediments are developed at
the center. In the paleogeographical evolution process from 3rd Member to Ist Member of the Hetaoyuan
Formation, the fan delta and meandering river delta kept shrinking, and the meandering river delta was filled by
the shallow lake in 1st Member of the Hetaoyuan Formation. The area of the lake expanded gradually and the
braid river delta became bigger from 3rd Member to 2nd Member and began to decrease in area in 1st Member
of the Hetaoyuan Formation.

Key words:Biyang depression;southern steep slope zone;Hetaoyuan Formation; sedimentary system;lithofacies

paleogeography
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