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Abstract: Discriminating the distribution of the Mesozoic strata on the southeastern South China Sea (SCS) continental margin is of
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great importance for understanding the SCS evolution as well as the oil and gas potential. Due to limited data constraints and varied
stratigraphic system divisions, the distribution and tectonic features of the Mesozoic sequences in the southeastern SCS have
remained controversial. Assisted by drilling and dredging data, the authors comprehensively identified the Mesozoic sequence using
a combination of well— seismic comparison, seismic reflection characteristics, internal velocity analysis, contact relationship
between igneous edifices and strata, and structural deformation characteristics. The results show that the Mesozoic sequence is
characterized by parallel, continuous, and low—frequency reflections, with internal velocity of 3400—4200 m/s. As the burial depth
or/and the degree of metamorphism increases, the internal velocity increases to 4500— 5500 m/s. The seismic reflections of the
Mesozoic strata in the depth is fuzzy, and most of them have no obvious bottom reflection. Despite the fact that the characteristics of
seismic reflection are clear in a specific area, it is still difficult to make a comparative study and conduct a whole region seismic
explanation because the range of the Mesozoic strata is limited. Among them, the Mesozoic strata in the Northwest, Southwest
Palawan basin, Liyue and Andubei basin show low— angle tilting or nearly horizontal characteristics. By contrast, the Mesozoic
strata in the northern part of Jiuzhang basin located in the southwest of Liyue have a velocity of 3500—4500 m/s, which is higher
than the overlying Cenozoic velocity and coincides with the result constrained by drilling layer. In addition, the Mesozoic strata tilt
or deflect at a high angle, which may be related to the emplacement of magmatic activity. Compared with the distribution of
Mesozoic volcanic arc and identified igneous bodies, the authors infer that the first style Mesozoic strata are scattered in the fore—
arc basin near volcanic arc and thus show a relatively weak tectonic activity, whereas the second style strata are distributed in the

inter—arc basin and have a strong magmatic activity.

Key words: southeastern South China Sea; Mesozoic volcanic arc; internal velocity; tectonic deformation; inter—arc basin; marine
geological survey engineering
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Fig.1 Regional geomorphological map (after Becker et al., 2009) with tectonic locations (a) (after Yan et al., 2004; Kudrass et al.,
1986; Schliiter et al., 1996; Yan et al., 2008; Zhao et al., 2013 ; Steuer et al., 2014) and stratigraphic column (b) of continental
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Fig.2 Mesozoic Seismic profiles in the northwest Palawan basin and Reed Bank (see Fig. 1a for location)
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Table 1 Drilling sites Mesozoic sediments and geological date in southeastern South China Sea basins
¥t ot BhiFE AR frE A iR RS B SRR
Malajon—1 119°37.32 E, 12°12.8'N WA RS THCE Mtk 2 — 5 g 2
Destacado A—1X  118°49.71’E, 11°26.77’N M S FRA A R Schliiter et al., 1996
7 Guntao—1 118°56.63E, 11°7.84’N W LSRR
119°18.09°E, 11°59.03’N )
i Caloc—1 TR Y ENSES N Sales et al., 1997
el 12°12.8’N
£ VB b ALK L
N Cadlao—1 118.99651°, 11.32042° S Witky —F AW Steueretal, 2014
H s
&
T I 3 % A — V5% g A
Camago-1 Ry —EEL
Hh Jg
Dumaran—1 119°56.37°E, 10°19.61’N WA TR RN b A B e FREESUA A
Roxas—1 119°38.68 E, 10°04.71’N WA TR AR D & B A
Wb Ve AT Kl
Sampaguita—1 116°37.15’E, 10°26.28'N 8 FLE 2
s =
Sampaguita—3a 116°38. 60'E, 10°28.12'N s s LSRN
Kalamansi—1 116°53.48°E, 10°31.11’N Wb H
R SRR R =
S023-23 115°51.82 E, 9°53.82'N AL U M KA K Bk — 5L S
LI g
i S027-21 115°34.60"E, 10°26.45'N’E THCE R R i
& TR R 2 0 SR A B
" e e e Schliiter et al., 1996
M S027-24 115°50.10"E, 9°52.98°'N U ISR AR
R Yan et al., 2008
N ey
5 I #8645, 2008
- FBR 7 A8 TR 3 Wtk D 1 ‘
@ S023-36 116°34.60"E, 12°05.51'N 3 Xiao and Yao
’Z SALZ A MINE 146 Ma etal.,2019
B LSRRG ) Schulter et al., 1996
S023-37 116°36.59°E, 12°04.97'N’E VL e S e
113 Ma
S08-18 114.93°, 11.78° FHKAE KA 157~159 Ma
S08-32 114.08°, 11.47° KRR A 127/153 Ma
1yDG 114°04’E, 11°29°N AR 25 R 1 o 109.7~114.2 Ma
, , ARE ARS &
2yDG 114°56.6"E, 11°47’N 1129'N e
VR S oAb
3yDG 114°20’E, 13°28 N 1129'N e A TR
DK52-2 115°55.95 E, 12°42.90°N 1129'N 5 1¢ 5 & 122~127/115~123 Ma
. RS s
M penascosa—1 118°3.82E, 9°55.37'N T -
i)
[t Albion Head A—1X 117°47.21 E, 9°31.08'N LR SRS
iz
B
,»  Catalat-1 118.70972°, 11.32042° Yk ez CHEES|
T
Hh

http://geochina.cgs.gov.cn F[E

J5T, 2020, 47(5)



1342 h &

b, J 2020 4F

o KA A iR (Sales et al., 1997) . fLARME4
FOERE T S, Ak 2l b —Aihi b
WRDE FUR A8 2R, e B WA L e
R WG LA, A VLSRR R R AR AR iy
WA A B AU R AR LA JC R T S L
Hrr, Sampaguita—3A - 7F 3813~3822 m [ 85 iz
A TR R LB L et VYRS hr EE i 2
P 53 5 FE 2B M 2 2 S A AE L N gl T F
FEEGEEIE o AR S RO B TR AT R W,
FEXAE TP A A T T I AR . D34,
T X R JA Gl A I 3R AS T A RAE i A
(Kudrass et al., 1986; Yan et al, 2008; i #E4E | 2008 ;
Xiao et al., 2019) A% i 75 (Kudrass et al., 1986 ) F1k
111 7 J5 A (Taylor and Hayes, 1980; Schluter et al.,
1996) # i (£ 1) , $578 HOE PR 58 4 1L g ¢
(Lietal., 2018),

3 AR A IR A R R RS E

3.1 HhE R STHFE

Pl 2a g A7 TP A0 Eh B 2 3k Cadlao—1 11
MR . ZIEE T IRY R—T g e s b
B KCE AL s 5 (32 1; Steuer et al., 2013) . H:
XTI s, AR S T A TR, 5 F 3
AR R A EAEES B M2 T S|
ph(El 2a), HAE R AEMRE R L, 2 T—F
AT GELE U SO AR TR AR AL TEAR G FL N
SRR E o HAE VR )2 ROl 22 | h—a S 5
WA, AL TR, H b 732 S SR AR R 22 6L, )= PR AR
2=, NFPA UL A S A3 5 BT

AL 2K M Sampaguita— 1 H- 24 5 )2 15 DL 3383~
4123.9 m %l T F H 25 (Taylor et al., 1980) . H
AT AR AR KL R A, FE AL
HURL /0 A b 25 Rk 75 A (Schulter et al., 1996;
Steuer et al., 2014) . i iZH- A HLE R B~ , T H
WL PRHE R AT 85— AR EE R S
2e—H AR IR RN R TR LA Teg A5
FEHEZET RIS (B 2b) . i FALA
REE O 000 1 DB 22 4 0 A rh A2 SR TR R T R,
JELAS ORI, /D DL AT 1 22 U5, i AR AR H 2
S HELAFU (1] 2b; Franke et al., 2014; TR AR HESE
2018),

3.2 WERE

Shyiz 2 B ARl Bl R v A L AR S i
R R 1) 2 AT DX L R A AN ) 54
Jgod oMb S R R Ak oM A . AR BE AL AR M
Sampaguita— 1 174 55 [ 7 22 7 b Penascosa—1 H- 72
s 28 45 AT 2 T AR5 IXAS [R) M2 B - Akt 2 AR
A (1E13) o Horpr, A FEUTRUA 3 R K 3400~
4200 m/s, 2427 (OB G — TN W08 40 ) i 5 3
J& A 2200~3800 m/s, HLJZ 5 3 52 0 phy 1 A RN W 1S
K, R T ¥ B BE 3 SR 2000~2800 m/s, P HB
N U G TS 1k 3500~3800 m/s, JE R KA
HEEIRE] T 5000 m/s L I+, Sampaguita—1 Jf Nido
TR 5 2 3 R 3700~4000 mi/s, 743 3 B 3k 5000~
6000 m/s, [fif Penasocsa— 1 3+ Nido JK 5 33 & A 5200~
5700 m/s, HE I H AR AL SRR B 6 B
43 e 5 7 2700~4000 m/s , Fifi 2 1R FE H8 A0 1 1
K, BB gz EwE)E A3 B 2200~2600 m/s, T
Sampaguital H-JKA R 2000~3000 m/s, 1T HE A A
JESE, 1 BGHERAI
3.3 BREHEAFKIZZ

PUNDTRR A b 25 R T AR A AL
A Bh T B — A8 i YR s S P R M T BR
5. TEH TR U 2R i 3 R T B R L
JA G2 MO R A BT rp OB A A )2 e
B ARG 38 AR TR AR 1 4387, DL HOR 32 A K TR Bl 2
i) () AR AR R

Bl XUGERHR R fb 25 3 R, e VAR B
GRS BN (1) B P AR S R i R
SR BRI AR AR A 5 B LU S5t T 5 2K 0
3l () B AR ik 5 T 585 1 Mg A (Xu et
al., 2012 ) 5l g ¥ 2R 35 A 11 2 000 S A 2 Al AR o
ARG A (Lin et al,, 2019) . H FASIA
PRI A A R BAT : ()RR SR R
Q) 5RAEA BEN A AR (3 A
— FE RSG5 S AR R A R S XA 1Y AR AT
SRS 10 b )2 R AR Bl 22 B/ 1 5 (Trude et
al., 2003) , KA A RTE U BR Y S BER} [ 2577 4F
—ESH . BRI, SZTORME B VB 22 M0 () A
PARHIARR  HER AR P RN = 2 b J5 300, 55 H 3 5%
i), A E IR ) AL T RSB 1, L AR 1D
SRR B X, AR A s 2 A —E

http://geochina.cgs.gov.cn 1 EHLTT, 2020, 47(5)



H4785 S TSR « P AR po 358 v A R B A it i e 1343
0 | I I 1 () 0 | ] | (b)
[ 1 | | 1 1 1
| | 1 1 1
| | | I
500 — | | 500 — | BHg b CRIESERE)
1 1 1 | J2 3% f£2200~3000m/s
| 1 1 [
EdmgL EmEZE t
1000 — #E2200~2600m/s 1000 — 1
1 1 1
1 1
| 1 oh B — b i
1500 — | | wWa (RED
, 1500 — . 2 38 F£3700~4000m/s
1 1
|
2000 — 1
£ | : g 2000 — :
o B
i 1 1 i 1
155 | 1 1 S 1
2500 — | 1 1 [
| 1 1 2500 IR 3 — 15 Wi 4
| | 2700~4000m/s VZ3% £ 2000~3800m/s
1 1 | 1
3000 — | 1 | 1
1 1 | 3000 — 1
1 1 TG (KA 1
| [ JZ 3% JE5200~5700m/s 1
3500 — 1 [ | } -
1 1 ] — 1 1
| | | 1 'J:_LI 3300 1 | s E B4
L L . - ' E%EZOOm/s
4000 — TR e e I I 1
! [ FIEEE, U2 3400~4000m/s 4000 | 1 |
l | | (] |
T T T T T T ] 1 T T T I
2000 3000 4000 5000 6000 2000 3000 4000 5000 6000
ZiEE (m/s ) JZIEE (m/s )

Pensacosa-1

Sampaguita-1

[ 3 V4 B L4 73 b Pensacosa— 1 H- AL S M Sampaguita—1 302 3 B (G -0 & ULIA 1a)
Pensacosa—1 -l /23 & -5 TR % & ZARYE Rehm (2003 ) H1R2 4T HL 45, Sampaguita— 1 Ff- 1 JZ 8 5 5 IR B ¢ 20 75 P 25 T iR brae 45 %
Fig.3 Internal velocities from time/ depth correlation within the two wells constructed from the corrected check shot times
(Pensacosa—1, Sampaguita—1, see Fig. 1a for location)

The time—depth correlation of Pensacosa—1 is according to the well—seismic comparison from Rehm, 2003; and the Sampaguita—1 is confined by

the sonic differential time based well—seismic comparison
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