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Sedimentary features and geological conditions for hydrocarbon
generation and accumulation in Taixi Basin
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Abstract; The Taixi Basin is a superimposed Mesozoic-Cenozoic basin located in the Taiwan Strait, with its main body
lying between Taiwan Island and onshore Fujian. Large volume of hydrocarbon has been discovered in the eastern basin
and Taiwan Island. Based on the previous studies, the study focused on stratigraphic distribution , sedimentary features and
hydrocarbon generation potentials of the basin through fine interpretation of seismic data and marine-continental compara-
tive analysis. The results show that evolution of the Mesozoic-Cenozoic basin could be subdivided into three stages,namely
the Cretaceous-Eocene rift depression lacustrine stage ,the Oligocene uplift denudation stageand the Miocene-present sedi-
mentation and subsidence stage. Correspondingly, three sets of source rocks are developed in this basin including the
Lower Cretaceous , Paleocene and Eocene source rocks. The reservoir types are mainly clastic rocks,such as lacustrine fa-
cies, delta, subaqueous fan and channel sands. Medium-sized oil-gas fields may develop in the study area due to its favor-
able geological conditions for hydrocarbon generation and accumulation, thus its hydrocarbon exploration potential is be-
lieved to be relatively high.
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Fig. 1  Location of the Taixi Basin
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Fig. 3 Seismic stratigraphic framework and seismic reflection features of the Taixi Basin seismic Line 1(see Fig. 1 for the profile location)
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Fig. 4 Composite column comparing the seismic profile of Well C in the Taixi Basin with those of adjacent areas

A, R A, SAfLRA (Y P4 fb A
HE ) RIS TR AL AT (A 24 NPS - NP8 fbrr ) '™, 4
MBJEEE 4 200 ~2 900 m,

LRG0 « TEACUE B S v e AR 38 440 e 1 48 O v I
B, h—EfEA B LY R RIEAETTR, Bk
IR IS 2 DU b JESEEIE E FURCA 4, Rl e
WA 2, B kB b 2 . TEIE M 5 R L, AT
fig F T L I A R a3, 5 SR 3 O X TR T 4
FEA AR g AR AR R 9 TR AT 0 T FIRE K A TR
(BGEH) o HorifgAH)JZ & NPIO — 17 77 9 45 5T 8 1
et BB N 100 ~518 m, HATEZE C H- ik
Hg A BRI AR -

WO GE 76 XN AR TR S B SR B 58 B 38, WioB 52
FERFR TR LA, HEoA YRR K R A )R DR A e
T, Je R AT U IR 3R S BiAs D5k
BOFR AR DA MAR R, A& NP23 -25
B UM JEEE R 143 ~1 200 m, 5 R EGHT S sk
HE g2 2S5 mM, 2 FoAhg s

HOBiGe: T2, fidl e m oy — &R
AR AT — VRV AR O e A i, AR A7
2 850 ~7 850 m, HABEM 3 MITEER, & —AT
FEUE 160 FR T 08 Y R 5 A )2 R S VA R R S 2
SRR BE—A 2 R AE 300 ~ 700 m, Hos

K A @b s WA - b - A a2 R
éﬁﬁk,é‘ﬁE&“TO 3~0.6mYARIEIZ T ~6 l%';
—ANUEAHHE )R — R R E K 500 ~ 700 m, 325 R K (0
TUA b B K @l — R A S AL, & i
At A . A DURRBE WL, B R L, 43 5080 4 o B A
HE 07 BE L =W 3 N HZ T, JE H Al 8 Hh X R
B 3 A E 2 R A AE)Z

G A —E AR e TR, A Rl
G A YRR, AR 4 T R K AN AR e 22 2
S 2 A L A L

WIUR O —EAH - R A BARRRE DO, AT 4y
- TS B - FHCHRSE RS

3 U — R T R A

13 VU ZE AR B S B G S 111 oy A A 2 i S
G BAT R HZ - DURREEAL AL, BRI
5T 5 R 5 2% PF B AT — S RO ) T e, B
ran k.

3.1 RBREHSIE

AP AHAEE 3 BIRIA, M%?H%ﬁﬁ%‘ﬂi@ BEZ
- OGS SRS OG- LR SE, X 3 BEHE



156 5 KRR iR

40 %

R HA —E W RE Y A A s EA TR RIS k{2
FAIEDL 1,

T AR IR 5 A AR

I 5 VG A OB AT B AL P T 2% 1 R, R A
WL KA - BT A R, (BRI B ER) R
0.626% ~1.69 % , F&BiZ 48 7R 7 1 2 1 0TA A i
e — 3o A B % T RS TR R 1420 m'
I A= 1 T BRI E 1400 m,

AR B AR R O R S R A A )
SO L B 8 O R T Y R Sk 4
(K, b) FE AR B /INE A (K v ) o P LUK R B8 (7%
) s RTUE IS A E(ES) o B R Wik 7
MBI AR TTR, /N 4L 3 B 1 R) 2 T 3 — 599A AR
OB, R St AR T ek 2 A OB S5, 15 )R 5
WAEBKE . WEHLHLIEIREE , TOC (A ML &
i) AR, Ho I R HZ TOC A F 14.06% ~
45.49% , 150 31.25% 5 50, (5 i) Y8 ( 00) & TOC

3.1.1

ATF0.01% ~1.22%, 29 0. 68% ; T-Ee A 2 7 L2 %
MIAL, - TR, R, MAKSHTE 2. 25% ~
3.42% F¥R 2. 61 %, 4b T ad AL B B, AR
W (S, +S,) il &AL, /T 0.02 ~0.23 mg/g, V- #
}0.09 mg/g., BANAE, T HEG IR A KER 8+
G — R

3.1.2 #HARBRERIE

IDIEE e Y e Sl

B TR B VLIV AR e il AL AR 2 CCT - 1
B g L AR I8 A EE L JE 2 500 m, R,
1.0% , ELAbTF BB B, A AL R A 2
FEAE AT 5 Xy 7 48 o] RE AR R A A ALt o TR, A
RPN IR 5 P 55 - 34T

AT A DX b 2 5 TR, oy B 4 b i e S A 5 rh
F AT - WTAT - AL 5 - R S G AR
AHERAE 6 U VR0 YT 9T B v ot J53 38 H 30 60 v A
W SEAT IS P - 55 RS (L 3)  HE T RS

*1 AERREEIMERESMLFESIT

Table 1 Statistics of source rock geochemical features for Taiwan Island and Taixi Basin

. (S, +8,)/ THEAR .
= WiR g 9 R,/ % (e
)2 UURH I T0C/ % (mg-g-) o S fRFEH
J N W -1,
AL WE 0.88 ~0.91(0.89) by -2
i W& 14l
! " Fbil -3,
| AT AU 0.21 ~2.02(0.77) i Hk - 76
A HHAR D2 0.57 ~0.83(0.70) 0.5-1.5
i W& -1,
o | s BZ 0.41 ~1.45(0.76) U} ?ELI‘BE__:‘
% eI = CB-y
AR - R —
PNl F AR T 0.62 ~0.76(0.69) I CB - x
ME -1,
W -4,
A4 E 0.50 ~1.42(0.88) I AL -2,
HiK =76
CB -x
W CB -x.
B Tfgilig Tt I 0.23 ~1.81(0.85) CB -y,
5 LT -2
72N
(3] DI SERH Ly
ey R - TR - — w0 4 0.6~1.0 _ Bk
o i35 - LA Jeoe 0-87~2.6501.43) Oy | 1T g
] PRGIGES
B EIhH TR PTE 1.26 ~1.52(1.37) 0.6~2.4 I A AR
& 6-1-1
I e [ A Nen e -2,
ERFA VA A AR i 22 FL AT Ve AR 0.36 ~1.13(0.71) 0.128 ~0.64 |0.62~1.69 | I i1

T TOC Bl e R AE - dre/IME CF331E)



14

sk AE B PR OB A5 Rk — AU B 2

157

KI5tk 2235 BN HEEGER @ I 5UA

Fig. 5 Dark shale of the Lower Cretaceous in

Yong’ anjitu, Fujian province

a. HPAMEE Sk 25t A s b, R BRI

WIARYE & BOM D BT lIe 4, X U A4l , 0 4 B
SRR

2) WG IR AR

JURITIMIBA R TR AT C A1 D R U5 5 A HL AL T
flitetr R W (& 6), ih# i TOC 1 0.07% ~
7.9% , S Ak Bl A o 2 100 ~2 500 m R TOC
N2.11% ~7.90%,S, Jg 8. 13 ~24.92 mg/g, R, Ny
0.46% ~0.59% , =745 %0(PI) 4 0.02 ~0.08, i
HICEE80 5 T, (i) B s il LLAE %
JRRE LI o (B 7)o FEHBRR S L, 168 S
KIS LB T B G, I EB A rh i i A3 2 b 7 S 5, T
e A X EEMWAEMAEZ—,

3.2 fB5E
ok s 4

b A A 2 B R T o DUAR (LA e e
JB) L DR 2 P R S ol 32 AR A i A2 I Ok
(SY/T 6285—2011) H i Ji§ *a £L & & 1 X Jp s
(£2),

RS 2 A 0 (R EONEEE A ) B LB
RARAE , 22 WAL ( <5%) , A>3 R B FL s A AL
MBERE, ZROBIGE , DEOITFRHEES , 555
Fi&.

A REGECL A B a D A - R e
EFAMALBE 4. 082%, 4975 B 1. 333 x
1077 om0 R R, AT RAE£L B L Al
Zo B EIR iR aR S Tes W= B, R
FHEDBRA BRI A e 22 , A LUK 5. 626 %, %
#EH0.189 x 1077 wm® A R R AT, 7T 1E Ky KATfif
iz

3.2.2  #HARAEE LA

1) WO iR R AR

A DR e R BN AR DCER , G AR 2= LR B |
PR A B A 32

AREI B S TR R R T B A L T T AR
M 320 G, BAT B S 0 AR (P 8 ), JRii
WBTRVIZF o %Il S A B R Y 5, 72 W)=
T BT BL T, Tl Sy ) B0 A A ik 0 SR A 5 T A

3.2.1

T0C/% RJ/% Tl C HI/(mg-g™) Pl
10 2 4 6 02 04 06 038 420 430 440 100 200 300 400 500 0.1 02 03 04 05
1.5 R . o*
*o . *
L 4 * ®e *® L4
20 & ¢ °* * a * ~
e :‘ . ‘3 - “ $ ¢ ‘:A
a o A a
é 25 AA “ o0 < é a J a ﬁ’ » o QA.
'ﬂ&( N 2 a AA AA "N
5SS o * R ‘% ae *° Lo
308 e LI F DN o * 4% .
Ke . . ¢ ¢ S
> * o * * s *
. . °
35 0. * . . .
oz * . LRI o
4010 . . * *
* HC
45 & 3D

K6 Hu%H CH-5 D IHRRIA M ALFE bRt (HESCHR[ 14 1230

Fig. 6 Geochemistry comparison diagram between sources rock samples from Well C and Well D in Taixi Basin

(modified from reference[ 14 ])



158 5 KRR iR

55 40 &

1000

© MBHG

HI/(mg-g™)

12 RJ%

0 L L
400 450 500
T/ C

K7 B CIHAPLRS I RS E i 5 T,
ESNC/T3CNRINECE Y

Fig. 7 Relationship of organic matter types and maturity
HI with T, of Well C in Taixi Basin

max

(modified from reference[ 117 )

Rl L, th T WA, e W7 )= B R sl
o MR R AR T R R R WL AR R
T A RS LS VAT IR R AR . IR SRR R
RWT)Z A& RAF R B R 5, <5 e e
PR L

TEWT B L BE ST, 25 W G 2 TS L I A T

R2 BEEHMELBESBEREBNS
Table 2 Category classification of porosity and permeability

forclastic reservoirs in Taixi Basin

fEEALBE  LBRE(D)/ HEBER BB (K)
Ei] % Ay (1073 pm?)
LEAEEA ®=30 B K=2000
L 25<P <30 = 500 <K <2000
Al 15 <25 g 50<K <500
ikl 10<so<I15 k5 10<K <50
FHIRAL 59 <10 Bz 1<K<10
FRARAL d<5 t(ine K<l

JIEHR S 5y U I RS, T L, B R B it 2 B 4
TEZEAL, FZ 25 1 L RS, B v 5 AT Bk
FBCIR B S , 12 250 B 1 S 30 448 2 Bl 32 i ke 1Y) i
AN FEWTE I T IS AT ) fig 4R 1R P
B3k o AR L A AR R MR TR R B RN Y
=

2) MG =R

BN, A X IR G it 2 D Th AU B i 2
FER = A UNED A U R AD SL k IXC ] 5 1 A
T AEEER IR . AL, = A N AR N 1 KGE /D A IR T A
TtERE)Z (E19) o X IAEEEIRAZ T2 B AR 385 1 3 ) 2
T 7E R FoR S IR R DI B BB AS
3.3 AfE=AEHE

B H G et TOC H51.26% ~1.52% ,R,
H0.6% ~1.0%, T 4b T IR B B e I 4

TOC }30.07% ~7.9% , 28 fk 0 Bl 88 K, Hid 2 100 ~
2500 miRFEE TOC 2. 11% ~7.90%,S, H 8.13 ~

18 JUe T I B AR B i AR P M 3= R AR R

Fig. 8 Seismic reflection signatures of slope fan reservoirs in Jiulongjiang Sag



sk AE B PR OB A5 Rk — AU B 2 159

B9 U T M B K TERD 5 fid A R SRR

Fig. 9  Seismic reflection signatures of channel sandstone reservoirs in Jiulongjiang Sag

24.92 mg/g,R, 7 0.46% ~0. 70% , A 748 50 (PL) H
0.02 ~0.08"""  [RIM, HA% T I Al KL AF I I f 1)
%M WG RIG S S AT A 10% L) B
A BT, S RS AT A Rk
Ao JUIBTT IR g 25 B VG 48 | 2R % 14 34k 1 i 730 4
R BA S5 A, Hody i & o] BB AEFE LU BT 48 UG BT 42 i)
FHYR A h R TR B35 )2, = AR DN B R 2 h il
JER TR AR b A a1 A R Il RO X 32 R
JEZH A E LTS b B B A M AN ER YT O 4

BE.
4 5 P SR S N T
4.1 HSEEERTN

RN S RN R PP o st S A
FRTBIAR AR IR, OSSR 5 B S I TS AR R U
M T ARIBF BB B, nT PR R Z R A . =4
TERETGE , 28BN = F N oK R B dee e il U A Wy
R B B O A T U O N A
TR, il A 2 B R R R il AU
B2 Ve (M) 8 RURIRZ i 42 61, L i JE A
G YEH . MBEWTR LT, WE 8 R as
T, A B I R MR AR S s S B
5 T SRR S 1) DB Rk DT B P A S 5 B P R 2R
PR (P 10) .

BTG C IR e )= Wl s, 2 Ak
SR GE, SR UL = MM BOK TR £, Eke
UE EEONBT G B AR KRR LR N SR B Se 0 10

IR A, TR SG R, 8 0.5% ~0.7%, HKK
B - AR B, TR MR BRI A . )2 IR
FEC LA DRI R 3 A 3, R Ry AN A B P i A B
W ASHI A T A3 AT A2 R R B R S R R, il
AHZ W22 I AR T, UK A R AN A
IR T2 & F L Wi)2 S E B s Bl , A
AT A AN 5 TS #8211 VP ER ARl
5 W S AH DG 1 W A T e P P RN G BB o R B
JEL

4.2 HEFEEN

MRIGE AR DA AR DL A R85 A JE L3
UREHRCTITIN -5 7 S B AEL , DA A 3 T IMT B 2R g S
JUIETTIMBE AR 3 (B 11, BB s, ot T —
BRI, X OB IR, B AR S B
FeliUer , HARBT eI I B4 MR o A il 1T FR (TR
2150 m) s HOpT i i CORRIRCE A TEHRE R i, IX
PRI TE DA | = SN R R B R 1 7K T o 25 A ]
A T, BRI L, BRI A7
T R W 2 RS AS 5 S T DAy = A e ) R ) 5z
P ARt T RLAF 8938 38 s B AR )2 K B B A e
R R X 2 . S b DX AR i 6 D O
AR VLI N B 75 5 e 73 b V5 T 380 B ik — 25 B PR Y
AL

1) SoE E2RE AR S AR S



160 5 KRR iR

B/ s

2 km

5.0

P Jicu | aiiim [ 1, BM |

ik iy | ] [t

10 JUe v Mg il SRR (I oz B LIRS 1)

Fig. 10 Prediction for the hydrocarbon accumulation pattern of Jiulongjiang Sag( see Fig. 1 for profile location)

.~
/'\'/_\ =
/ EEI - N o i éﬁt
. ,‘/\r
'/fqz % -
/,/ % - ) 7 -
g7 / //’
—%@%E) ) Tw
, 'ﬁ"/ j'L"\'/ W / :/ /
)'/Kﬁ ‘) \ / # // 7
. — Voo ‘
l r@l/ TSy el
b ; 7 / ‘) ’H*/ 4 //gg
fg’;"—_- j * /./
F / S R
/ Sl L E
"o
\ ' #/
we | 7"
L
100 km i

At —Iwe s =1 58 7 R0 [ max

B 11 &0 PU SR A 5 X A
Fig. 11

Distribution of prospects in Taixi Basin

HOBTSE — S U A, T A A R BT 5 VY A AR
BB AR ARSI A R JR R L AE 400 ~
8 400 m, HATZRJE P O 4RAE , Fe R OTAR O T L
TeIT MG, Rt 8 400 mo BK LA T
TH — i 357 38 AR R H R T — S5 O 22 ¥ A ) DT AR BR 5

2) BT EZERT T NS ARG S
3RS, MEEBMUREShE, HIEREER
BRI KR e R E RO AR S 2 R R Y fig 4R
o WRTge e s L R g i Lk T AR e A A 1 T
Ar X R DX 2 )2

3) T 5 P A AR I ARSI
M1 K6 2R P 08 L e VI 9T B 2R R 0 il <A ) A3 A
X35

B R Y ERFOAE AR E FEEREL
%7 GZHO02 - 25; FH # # 2017FY201407 % #1 ,
KIS FE R 2 41872114 T E H B ; BAH T M o 7 30 T
HERHIH RS EELE T REFIE L AL
BE Y K A

2 % x #t

(1] H&HM. AW SAERTT]. P EBE . kP22 ,2017,47(4)
394 -405.
Huang Qiyu. A Geological ages of Taiwan stratigraphy and tectonic
events[ J]. Scientia Sinica Terrae,2017,47(4) :394 —405.

(2] BB, KFRIL, S5 GV U T MR KO0 K
Tk B FAM A B SCLT ] I BT 5 55 DU 22 4 57, 2015,35(5 )
111 -116.
Qian Xing,Zhang Li, Xu Liming, et al. Igneous rock in Jiulongjiang
sag of Taiwan strait basin and implications for petroleum geology

[J]. Marine Geology & Quaternary Geology,2015,35(5) ;111 —



14 IS

H, 5. B P R DU AE S R — RO T 26 1R 161

116.

AT TR, SR, S T e A PG R B i st R AL 2
FAE K BRI PN [T ] 4R 5 04K, 2015,39 (4) 1657 -
664.

Zhao Jing, Liang Qianyong,Zhang Li,et al. Near-surface oil and gas
geochemical characteristics and exploration prospect of the western
depression of Taiwan Strait Basin [ J]. Geophysical and Geochemical
Exploration,2015,39(4) :657 - 664.

PR, PRk i IR, 55 2 2 300 1M1 s o e S e F i
S RS ABGE B A R R [T]. A S R, 2017,
38(3):570 -581.

Chen Zhiyuan, Xu Zhixing, Xu Guosheng, et al. Coupling relation-
ship between abnormal overpressure and hydrocarbon accumulation in
a central overturned structural belt, Xihu Sag, East China Sea Basin
[J].0il & Gas Geology,2017,38(3) :570 —581.
PRI, B, AR, 468 AR I T K 1T 90 T8 a2 s
WALT]. A5 KRR MR, 2017,38(5) 1963 -972.

Chen Chunfeng, Zhong Kai, Zhu Weilin, et al. Provenance of sedi-
ments and its effects on reservoir physical properties in Lishui Sag,
East China Sea Shelf Basin[ J]. Oil & Gas Geology,2017,38(5) :
963 -972.

XIPRHT, TR, HFIR. 6 T I0k F 4 04 b JSTR) 36 R 2 38 Ak
(7] WP T 5 5 PO 20 Hb T, 2006,26 (5 ) 169 —75.

Liu Zhenhu, Wang Yingmin, Wang Hairong. Characteristics and evo-
lutions of geologic stractures in the Taiwan strati basin[ J]. Marine-
Geology & Quaternary Geology,2006,26(5) :39 -75.

Yu H S,Chou Y W. Characteristics and development of the flexural
forebulge and basal unconformity of western Taiwan foreland basin
[J]. Tectonophysics,2001,333(2001) ;277 -291.

Lin A T,Watts A B,Hesselbo S P. Cenozoic stratigraphy and subsi-
dence history of the South China Sea margin in the Taiwan region
[ J]. Basin Research,2003, (15) :453 —478.

Teng,L S, Geotectonic evolution of late Cenozoic arc-continent colli-

sion in Taiwan[ J]. Tectonophysics,1990,183 (1 —-4) ;57 -76.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Yu H X, Chow J, Cenozoic basins in northern Taiwan and tectonic
implications for the development of the eastern Asian continental mar-
gin[ J]. Palaeogeography,1997,131(1 -2) ;133 - 144.

E ST, WU, AR 22, S A SO BRI [T ] B
AR ,1991,9(2) 1215 -229.

Xiao Baozong, Hu Jincheng, Lin Guoan, et al. Petroleum potential as-
sessment of Penghu basin[ J]. Petroleum geology of Taiwan, 1991,
9(2):215 -229.

BATH, E 0, 5. SRR M ik R, 2
R RALHI[T]. Rl2FiEH],2012,57(20) ;1842 — 1862.
Huang Qiyu, Yan Yi, Zhao Quanhong, et al. Cenozoic stratigraphy of
Taiwan ; Looking into rifting, stratigraphy and paleoceanography of
South China Sea [ J]. Chinese Science Bulletin, 2012, 57 (20 ) :
1842 - 1862.

S BV R AR T AT SRR [T ] b i <,
1996,10(3) :153 —158.

Zhi Jiasheng. Recent progress of natural gas geological study of west
Taiwan[ J]. China Offshore Oil and Gas,1996,10(3) ;153 —158.
FoRm. BT EM RS S Y B ER AL E RS LT]. B
frimaE i, 1991,8(1) .1 - 10.

Weng Rongnan. Biomarker geochemistry study of Taiwan petroleum
[ J]. TaiwanPetroleum Newsletter,1991,8(1) :1 —10.

XU, EIERE, B2 M, 55, 50 ik 2 b ih S BT A 5
MRRGENSET]. AL b5, 2006,28 (6) :523 - 528.

Liu Zhenhu, Wang Yingmin, Deng Anxiong, et al. Petroleum geolo-
gical characteristics and petroleum system of Taiwan strait basin[ J].
Petroleum Geology & Experiment,2006,28(6) :523 —528.

f 204 TR AT A, 55 1 i I U R 3 % 4 A 3 Ak 22
SR TR A I [T ] sk B2A 4R, 2011,54 (12)
3280 -3291.

Xie Xinong,Zhang Cheng, Ren Jianye, et al. Effects of distinct tectonic
evolutions on hydrocarbon accumulation in northern and southern con-
tinental marginal basins of South China Sea[ J] Chinese Journal Geo-

physics,2011,54(12) ;3280 —3291.
(3 KRILAE)



