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Abstract: Significant tectonic uplift and denudation occurred in central uplift of the South Yellow Sea basin (SYSB) since Late
Cretaceous. Based on the drilling cores of CSDP-2 well which is supported and carried out by the Continental Scientific Drilling
Project (CSDP) of China Geological Survey (CGS), the denudation and related characteristics of thermal history since Late
Cretaceous in central uplift of SYSB were analyzed by apatite fission track ( AFT) technique. The eight AFT ages obtained
show two age groups, with one at (38+3) Ma, and the others ranging from (52+4) Ma to (65+5) Ma which all are much

younger than the age of Permian where all samples locate, indicating that the samples were completely annealed and recorded
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the thermal history since Late Cretaceous. Modeling results of thermal history show that the peak paleo-geotemperature calcu-

lated by testing data of vitrinite reflectance (Ro) is within the range of the temperature interval of annealing zone of AFT. All

samples suffered continuous cooling processes from the early stage of Late Cretaceous (ca.100 Ma) and started to enter into

partial annealing zone (PAZ) at about 80— 75 Ma. The first rapid cooling process began at the end of Late Cretaceous, and con-

tinued to the Early Paleocene, then was followed by a stage of slow cooling process during Paleogene. Some samples show the

other rapid cooling process which is weaker than the first that occurred from the Late Oligocene to Early Miocene. The AFT

ages and modeling results of thermal history significantly show the denudation and related characteristics since Late Cretaceous

in central uplift of SYSB.

Key words: central uplift of South Yellow Sea basin; denudation; apatite fission track; low-temperature thermochronology;

petroleum geology.
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Fig.1 Tectonic outline map of South Yellow Sea basin and the location of the central uplift
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Fig.2 Seismic profile through CSDP-2 well in the central uplift of South Yellow Sea and the stratigraphic framework revealed by the
CSDP-2 well
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Analytical results of apatite fission track

FAES ER(m) POREL p.(10°/ecm?) (N 0i(10°/em?®) (N}) p4(10°/em?) (N P(X?) (%) LA ¢ (Ma) (£16) L (pm)(N)

CSDP-2-1 1305.8 35 3.808(752) 19.095(3 771)
CSDP-2-2 1 306.6 35 1.711(394) 13.091(3 015)
CSDP-2-3  1311.7 35 4.224(546) 21.978(2 841)
CSDP-2-4 1342.6 35 3.716(721D) 18.248(3 541)
CSDP-2-5 1358.8 36 5.442(306) 20.897(1175)
CSDP-2-6  1379.9 34 2.927(261) 15.018(1339)
CSDP-2-7 1431.2 35 4.347(682) 25.063(3 932)
CSDP-2-8 1437.6 35 4.327(618) 21.333(3047)

14.587(7 124) 89.4 59(44) 12.9£1.7(101)
14.168(7 124) 96.6 38(£3) 12.8£2.1(99)
13.541(7 124) 82.2 52(+4) 13.2£1.7(103)
12.676(7 124) 27.8 52(44) 13.0£1.9(111)
12.075(7 124) 80.2 65(£5) 12.5£1.9(53)
16.472(7 124) 84.1 64(E6) 12.7£1.6(96)
15.843(7 124) 94.3 56(£3) 12.541.9(103)
15.424(7 124) 83.4 64(44) 12.9£1.4(102)

o AR E L ;00 HTERARILE L 500 JIARUERLHE s Ny FUR AL EL Ni i RARILE N o AR ARG N ARl KL



%56 e 5 5 45 « T T 0 A T G 1 T O )2 Sk 1 8 Ay S AR AR5 43 HT 1925
”////////f\\ffiijj\ CSDP-2-2 CSDP-2-3 CSDP-2-4
1 1 1 1
4 F
Z' 4 4t
§2- 2r 2r 2T
0 1 0 L1 0 1 0
0 50 100 0 50 100 0 50 100 0 50 100
/Q CSDP-2-6 Ajf’»lﬂ N—2—8
1 1 1
3F [ 4F 3F
2t 4 2k
KL 2+ 2r 1k
0 0 0 0
0 100 200 0 100 200 0 100 200 0 100 200
t(Ma) t(Ma) t(Ma) t(Ma)
03 Bl A A il 2R 70 A 3 B AU 4R % T 11 R R it 2k
Fig.3 Histograms of apatite single grain ages for each sample and their frequency curves
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Fig.4 Distribution histograms of apatite fission track lengths
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T TSRO L B i CSDP-2-2 47 % 58 7] 8 5 4
AR PR EUHGR K 8l 1 E R IR A G , LR AR I8 1 3
TR SOFAS 8. 285 L R FED ST 2R A [l I
JEE B e AR i SO AR I AR TR R T R I 1
380 7 1) )22 34 ol D 49 o

5 BE R Iy St KR i 2 A LUK M =
I P 35 78

5.1 ®EWhISE

AR ELA 8 A FE S W 4 58 4 iR
oK 3 H BLRIURLRE S AR AT B S TR R 50 4%
F AT R AT A S 2 9 T 2 A AR AR K T 100 Sk B
AL ARAS B R AT AR By #R sl S e 4 R A it R B R
CSDP-2-5 # Sl ARIUAR 3 25 80k 53 2%, AR KL 1Y
Mt 100 5.3 T Ketcham er al.(1999) 42 Hi (03B &
R, IR D fHAE A AR KB 12 280, %
80~120 °CAE Ry it 43 1R AT Tk BE 3 S 52 B
LI B N 1R TR R TRLEE (29 130 °C) 2 B AR 5 BT
A0 B S 0 S L, 3 58 Monte Carlo (52 45: R 1%) v
HEAT BB AL A 40 2ok R v R AT DL 45 R Y K s
AL F5 5 05 T — R A HDLAF 08 5 S D0 AF 8 X L, O —
AR AR I B 5 S0 AR K B X b, 2
KT 0.05 W, BEHLGE R al 4252 s M B KT 0.5
I, B ABL 45 R % A (good fit==50 %), AR W HIF 5% 1%
B2 K BE GOF KT 0.35 BF, BIIA Ky kE S 52 00 {5
DE fic A5 481 2% SR, CSDP-2-1, CSDP-2-3, CSDP-2-8 il
CSDP-2-9 DU/ i 1 345 55 A5 i A sl 40 B A% (R
T 50 50 HARRE M AR B BRAR 25 R A8 8 Tl 2
A A S AR B 4% Cacceptable fit==200 £%) ., J5 £ 11X
#EESY B o CSDP-2-1 #il CSDP-2-3 ¥ i — %k,
CSDP-2-8 Fll CSDP-2-9 T B — 2, fie 8 B T W /> #

RURE 5 S PR 0L 25 SR A T8 38 (] 6).

CSDP-2-1 M2 i K B 5 D, A AH 5E MR 1]
TR 5 A AR AR T ROBUR , H 32 ¢ Bl
K IE A 5 (Ketcham, 2005b). FE & 42 75 K B 5
PO ERAE L W O D AS R AE (R 3) L B iR KA H
Hh G A AR DR R T Ao R X5 R B R i 2
873 P T R ORI ) — PR R IR v A S — K
FR R At R SR R e B R (2 100 Ma)
DAk 28 Iy 4 82 1) 8 T 2ok R D D) 0 5 T 40 IR A O
U N R e S AN S = i O Sl S
(£480~70 Ma) Z i i th B 101 o — W A =5 1 oy
Hi R T B EN 2 80 “C , Bl vl B 1H: v i 109 A T 1Ry
AR 22 18 Hb ok T 2o 2 T i T SR 30 O s e 3 i
P, IFRRSL 2 rhopr e R0 o R R R ZY 40 °C L Bl
Jii DAL 2 i, 5 R 44 I 0 ok I 4 32 O, oty e 3 g% R
T v I A LR AR E IKF

CSDP-2-8 FEfh i) P (X*) g 83.4 % B i B JK A1
WOk Al — 2 4 BB K E S D, (HAH A
i, JFA AT RE 5 CSDP-2-1 KE & A BLL 1% KE & 42 35 K
JE 5 PRI RRAE A58 3 K E 43 AT B AR b (T 3) LR
g5 R (B 6) 1AM S CSDP-2-1 K ik A /MR
T I [R] 55 R B AR R DGR T TN B I R B 2 1 1Y
7ML AR AR AN L B B 25 AR R CSDP-2-8
FEA A B (29 80 Ma) HE A FB43 1B KA, E A
AR T I — P R IR A R T TR 2 2
70~80 °C, BiJ5 #E A 2212 v 2N R o 7 B R IR S
CSDP-2-1 # il Sz 1 45 5L A0 > L W 7 R 01 47 7 — 9
J T ) PR R U R O R B o R B S
b 3 B T 1 I AR PR S K
5.2 MEBEZERITHEFHMIER

i 72 SR T R 4 4 7R e S R RS B ST A AE B
FHZ R0 B 2>, B OET TS A2 R ik
2 H 3T CSDP-2 F 4 ¢ 1 52 I £ 45 , SR FH 5 U
AF 22 9 iy b TR B B v R M 2 e AT vk S A B AY ED
S P EE S 1 200~1 400 m (JE E %, 2017) , %
SR o JEE 85 2 N B A BT Ak ) B S TR 2 R BB, T AR
FIFE S B AE B & A Z 30 0 S KRR 2928 1 900~
2200 m, Bt R 15 °C . 2 7% 1 W I 45 pe
IS RN AL 8 34y e v b T B T R (B R 4L 20035 TE
FAF . 2017) I e I K ) B ol I A N )
SRy WG 1 S 2 T, B PR SEA h E F AR 2 OF R
S e R A e ot R B B GO U R 50 °C /km,
TS B AHE IR 8 ANHE A A 28 D Ml 2 3 ik 22 i
) B 1 oy HLTEL 29 125 °C 3 LA B K A R i ok



%6 P T 5845 - TS B b 0 A A B 1 DAk b )2 ) (ol 1 R A S AR A5 o BT 1927
CSDP-2-1
201 B il GOF
40b 4 (Ma):59.7 59.5+3.6Ma  0.95
K (um): 12.64 12,78 0.37
60
8() pessrrernansn
£ 100k
~
120 prosernanenns ennnnnnad
140
160 - I
[
1 -
O [Fluemmanse [ wmenans 0.0
200 AR (pum)
1 1 1 1 1 1 1 1 1 1 1 1 1
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
CSDP-2-8
20r B szl GOF
40 b FHE(Ma): 64.0 63.6%4.1Ma  0.93
K (um):12.69 12.95 0.40
60
80
£ 100k
~
120 peoverernenes PETPIYPR
140 -
160 -
EREZE
180 - 0.0
-f— BRI Bk -/' A 0 4 8 12 16
200 I- 1 1 1 -I 1 1 1 1 ﬁéﬁﬁlg(pm?
140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
 (Ma)
6 KEfh CSDP-2-1 Bz CSDP-2-8 k(i 24785 42 575 $4 sb K 401 25

Fig.6 Modeling results of thermal history from apatite fission track data of sample CSDP-2-1 and sample CSDP-2-8
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