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ABSTRACT

This study establishes the stratigraphic architecture of the Taipei Basin and its
temporal and spatial paleoenvironmental development during the past 50 kyr based on
analyses of 54 borehole cores and 151 '*C age and 2 thermal fluorescent age data. We
calculate the rates of basin subsidence from the borehole data at depths where
radiocarbon age dates are available. Our results indicate that, during the eustatic sea
level falling period (50-20 ka), the basin was covered by gravelly braided-river deposits
in the cold but wet climate. However, during 35-20 ka, the climate changed to cold and
dry, low rates of sediment supply and/or rapid basin subsidence controlled the
development of sedimentary environments, leading to a change in the depositional
environment from gravelly braided rivers, through sandy braided rivers, to meandering
rivers with falling eustatic sea level.

During the early stage of eustatic sea level rise (~20-10.2 ka), balanced rates of
sediment supply and basin subsidence maintained the meandering-river environment,
and the meandering-river deposits accumulated up to 40 m thick. On the other hand, in
the relative upstream area, the far-fault area, lack of accommodation space created by
the basin subsidence led to the lack of sediment preservation. Thus there is a 10-kyr gap
between the Sungshan Fm and Jingmei Fm. Rapid sea level rise caused by Melt Water
Pulse 1B took place during 11-8.8 ka led to the initial appearance of estuarine facies at
~10.2 ka and widened the distribution of the estuarine environment after 9.4 ka;
however, the coeval phases of rapid basin subsidence ~10.6—10.2 ka, 9.4-9.0 ka and
8.9-8.5 ka promoted the first appearance and widening of the estuary, respectively.

After 7 ka, when the eustatic sea level and rate of basin subsidence remained relatively
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stable, sufficient sediment supply gradually infilled the estuary although the eustatic sea
level went stable after 6 ka.

The established stratigraphy improves our understanding of the factors controlling
stratigraphic development in marine-influenced inland half grabens, specifically in the
Taipei Basin with high rates of sediment supply. Accommodation space in the Taipei
Basin was governed by eustatic fluctuations with modulations by basin subsidence and

sediment supply since the last glacial period.

Keywords: basin subsidence, rift basin, stratigraphic development, eustatic fluctuation,

sediment supply, Taipei Basin
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FUEY L2y o B RnA o AEPEERARPEIIE LN B drik
LR ER T Ed RN 2 P B B MATR o H B RS
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WKL -3.97 0 00 CH -3.97 7.3 -1.9
6.23 3922 2.1 CH 1.0 45 -1.1
L 20.83 7983 30 BD 6.0 23 -6.0
L 32.58 8370 60 BD 125 5.3 -12.9
T Fem#
38.23 8782 88 BD 100 0.7 0.8
1.75 mm/yr
46.33 9646 192  TF 7.0 0.3 0.5
50.88 10249 285 BD 2.0 47 7.5
63.68 10873 38.0 FL 0.5 12 33
70.43 11230 426  FL 1.5 93 -1.0
76.53 20968  -1160 FL  -75.0 -1.9 -1.0
85.43 22872 -1179 CH  -70.0 47 -1.7
90.08 25623  -107.9 CH  -60.0 - -
BC2 6.22 0 00 CH -622 7.8 -1.1
9.53 7417 02 FL 2.0 0.8 0.6
18.03 8699 85 TF 1.0 -8.1 -17.8
Wie & Hp
32.28 9151 146  FL 1.0 -1.1 -1.0
i 39.33 10195 276 CH  -6.0 0.3 -1.0
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262 2H TR R ()
A
5 A raEBE R > g
wpER T T mgacr peTEE S
Hm & D (m) T @y 28
t(cal BP) AS (m) (mm/yr)
1.65mm/yr 44.03 10451 -31.6 CH -5.5 -28.2 -1.5
92.63 29369 -86.5 GB -40.0 -31.5 -1.7
111.38 48008 -73.7 GB -40.0 - -
XC -6.01 0 0.0 CH -6.01 -7.6 -1.1
8.14 6720 04 TF 1.0 2.3 -1.5
i E 20.89 8279 -6.0 BD 5.0 -5.8 -9.7
s s 29.59 8875 -99 TF 4.0 -1.9 -2.0
T g
41.84 9845 -22.2 TF 2.0 -0.9 2.1
1.2 mm/yr
47.87 10275 -28.9 FL 0.5 -3.6 -0.6
54.19 16087 -102.1 CH -70.0 9.3 -1.1
82.89 24832 -111.5 GB -60.0 -20.4 -1.1
111.09 43054 -74.3 GB -15.0 - -
JZC -6.08 0 0.0 CH -6.08 -6.9 -3.0
12.9 2291 1.6 CH 1.5 -16.0 -2.6
i dp 21.9 8539 -104 FL -17.5 -5.2 -2.7
T Jenk ¥ 36.3 10454 -31.6 CH -29.5 -1.5 -3.0
2.7 mm/yr 45.7 10938 -39.0 FL -29.0
WKC -3.14 0 0.0 FL -3.1 -6.3 -0.8
15.1 7530 2.7 BD 3.0 -2.5 -1.1
#
i E 343 9793 -21.4 BD 1.0 -3.5 -205.2
s s 40.05 9810 -21.7 BD 3.0 -3.2 -0.6
T ke &
57.6 15583 -99.1 CH -60.0 -10.3 -0.8
0.95mm/yr
72.65 27890 -95.8 GB -52.0 - -
VP -11.10 0 0.0 CH -11.10 -2.8 -0.8
0.59 3439 2.1 SB 0.0 6.2 1.3 **
I 3.65 8101 -5.2 TF 2.0 -0.7 -1.8
. 8.93 8487 -8.8 TF 3.0 -3.6 -9.0
T F{L‘L‘i _‘$
13.45 8892 -11.7 TF 1.0 -1.2 -3.7
0.4 mm/yr
17.07 9212 -14.6 FL 0.5 -1.3 -3.7
20.60 9561 -17.9 FL -0.5 - -
HPP -4.98 0 0.0 FL -4.98 -7.9 -1.4
0.82 5823 1.1 FL -1.0 -2.6 -1.9
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.62 2k TREE f8cd ()

Ty rnr o N
BEER o, o s BREFKE BRTIEE SO &
Hm) 5 7R T U |[E8 [
t (cal BP) AS (m) (mm/yr)
6.52 7192 -0.5 FL 0.5 -04 -04
i g 13.52 8319 -6.6 TF 1.0 -3.8 -10.1
T fenE ¥ 19.17 8696 -8.4 TF 1.0 -0.3 -0.3
1.0 mmyr 29.62 9867 226 CH  -3.0 0.3 0.8
3532 10219 280 FL 30  -03 0.9
4152 10569  -334 SB 2.5 i i
P05 20,94 0 00 FL 094 938 12
181 8182 44 CB 30 32 137
- 238 8418 58 CB 40 28 3.6
. 344 9189 146 TF 30 -03 0.4
T ek
412 9903 231 TF 10 -19 13
1.6 mm/yr
588 11335 438 FL -40 i i
SL-1 -3.47 0 0.0 FL -3.47 -7.0 -1.8
94 3962 2.1 FL 1.0 -2.5 -0.5
Wi E 29.65 9263 -14.6 TF 2.0 2.2 -9.0
e 34.18 9504 -17.0 TF 2.0 4.4 -1.9
T FemE
58.55 11784 -49.0 FL -10.0 -21.8 -1.6
1.4 mm/yr
68.65 25756 -107.3 FL -80.0 -7.5 -1.9

kB A5 3‘5"\‘? % 4.2 o

*R=T (n+1)~n]/ [tr1)-ta]

1 it (WKC) iR 400540343 2 ¢ & oz T EHRSTEEE TG 20&2 £
B TESFE TG Fo B L Poig TR 2 3t HEA N 2 o

g E oY (YP) DRE B2 28 TR F RTINS AL 0 2R 2 TR o

6.2 2 PeiE T I

M- EREW R OAKEE SR R KRR ARA G R AR 4 R
TRMTREE RS AERA R AR M TR TERT 107 RET

L G Y R T A 0 F MR 1Y (KT-1> 152 ) 7% 184 (WK-1>

3ELH )\ praE (Xc’sw%,iﬂ)wmgzﬁfuﬂ (BC-2 48,2 )~ 13 B2 (JZC - 11

B2 )~ Lk (WKC > 12852 )~ fo 2 |2 (HPP» 2554 ) « + & 2H¥ (YP>
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27 L)~ Ltk 58LF (SCF-5-34%.2) 1% L4k 1552 (SL-1+4438.4) % >
SRGRERPGE £ R EAFB R G P2 B R T RREFH L 0427 mm/yr
F % @ﬁ%@d,%m&fr% ’ E_III@P« . Hp T pepi ,\Hﬁ 7;\;_5 J.'a‘-‘j%gvgpgl 6.2 >

FF RHcEAck 6.2 -

7 3 | A
0
=20+
=
40, EHIEH (no. 2)
E—g ———  ZKIEH (no. 3)
® = RIE2EHF (no. 4)
B -+« HEH (no. 5)
60 | T iiflfii# (no. 12)
—— HFAEHF (no. 25)
| - ﬁ*’f— ~E # (no. 27)
L W EF 53 (no. 34) MELEH (no. 1)
80 LI (no. 44) ZFEH# (no. 11)
I I T T T
40 30 20 10 6
K (ka)

B 62 2+ THALE LS B - AW T B2 S5FEF > L 11-8FEw 54
—ERFEETI TSP RERED TR S L Y R SRE

3.1

ﬁ‘i’*@‘»"iﬁ’?;} A E R RMPNFRE O Aoy #&%”Txam*h—fh—@.ﬁ g L
Pagdd o TR T RBEOEY o d T AT RE TE2E TR

T

BT REEUE PR TR F R X R OERE o Ra ity R iR Y My -
RKeng it AR (B 6.2) WP M P HEEREFTE o

Bl 62 cnpg s THa MBF > EHA2F L 4FENKAED T mEF 5 ~04
—2.7 mm/yr FhiE 2T 5 3 11 -8 F E WG P AP 28 T RS o 1R R 1
B2 13 RA A puhin B e KIFT R L BREOE PR T ek F TR J
FURIR o HARIES BIFF T E TR E AR AMAE 152 P 40 25783

ka 2 FFeng ST > d WpR R ERFROFEFLE 1T TF 5 &8> a g2k
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e 11—8 + & i Apftmpr e 2 b Poid ™ Fallp o™ Fed O T o dive SRR 150

FHRB T OKIESED T F B E 2.0 mmlyr 0 2 B @B Bk BT g O

B T TE LT LR TR TR F Bk oom 13 B 22k og flin
LigEandk o Y FiE 2.7 mm/yr hE B TR S R faang RIET R £ 13 B o

% ®
ATRE 0 R AT AT 2 R T e % o
S L R PR T ER 0 AT R LY A E a2 e e T R
% 059612 i & (2-0) B2 B k@R { WHENE L (B 6.3) w7
ArH- R SR s RIRET B A AR OEY MR 1 5
2L At o b EL A SRR 40.05 2 ¢ e 343 o ¢ A ke TE R EATE
F20#E 2 LFE (F 6.2) 0 i 2y T R S Ayt 20 &£ B i 205 mm/yr 0 i
Pt 23 B BT D enT R 5 0 RS A BT A T E TRT g AR
I FRAFETRR 62 BT R ERE > LR E TN T - B
PR > & A 150 2 AT E 7530 £ 5 (1 63) ¢

BBuFEL Fp e P TIEERR LS PR 118 F E S hg
BRETHRT R AL 3B () S IR 2R T 4 & 106—102ka
R TR WAL 1B 2 T R LB BRI (2 22 e T
Rl 3 420 9.4—9.0 ka» PN LM 1552 T fFL A LR 1 BE E 40
HOBREDN Q) F 3w EE TR F S & 89—-85ka 2 ft“,%”: 1 3
B 2L B e T B AR ¢ T BT 2B R T IR o
dOEFEE P Al b 2 RE TR FREE T h R G LR
Epre 2 b N B ARR (B 63A) 0 B IR S B A LB AT 2 M T RN (4

Schlische, 1991) © #X & s e % 2 B T Kae RN 0T 9% 1 5L ~ 4 if 2 5L
Foli grErh S B ant B Y XA F R PR 2 T R T R T E SR

P EER
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d AP THRBDOEE AT FREDEE > B LLET R - 2ERER
AT IR A P E M BB ARONIRET o A RERFELY P
FEARF AL R A RP TR SLET R —2FE 0 E e K
FAR L o R AP ARBEBEBILETSRE - FY > TR ETFERE
SRl g MR H - R TR R A anE AT o o d WA R PAHE -
£ BT K o 0 Mgy | 23 B2 ek drpfaehy KiFE &2 &0
FRBKIE > » P T 2R PE T R Ao TR IS SRR
o HREF R TR NIRRT o AP s Y LRI TR gD
e T R R BT A AT SRR N2 H R TR 0 T A KRR A u]IE
iRy FR e e

Huang et al. (2007) f= Chen et al. (2010a) » #F ¥ 7 #g 0 eh2 = i T Bl % o

L AFTT 5 T o Chen et al. (2010a) 1% Li%rsrk F chT A & 25 Kb
BHTEHE2Z Far EERZRE > FR2P LR TIAFEF2 2 0-84F &7 >
PRREEAFTHRNZE 3 X2 PR TR AN BRIT o ed AT AT R
Z 28—9 ka 2 [ & P dicdy 0 Chen et al. (2010a) & & 3 3R 10.6—10.2 ka eh% 1 =x
2 ¥ P T KA L o Huang et al. (2007) RV 00 LowrdT g 4R 2 P 4 g 0B AR
AR o FHER N3 r R T ANE 2 & 111 ka~9-93 ka fr 8.6—8.4 ka -
He ad Rehg b BFRL BAFETTERGDY 2fcd 32# L@ TP
L o BT FIP AGEERY 20 gl TR 2L 4 7 5 o |2 Huang et al.
(2007) FHen 1l kaz + 2 RERE AT T HBPE 1 20 P Tt £
BTG NEY RS TR s 8RR

AT OTERA 3 X 2R P TR B W R AT R A AP
g E Y R F N 2 A2 = \iﬁ%mg"ﬁfﬂ R SR L ERAM S B
Prid TR RS G BT 20 P ERE > L2 S FE RS2 ET

AR 20 E
F Q N J&A o
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BILET 20 chE R R AR (B 5.3) 2 24 T Kk SRR % 1 (B
2 B 63) > AT A HARRREEE 20 T s WHITER R (280 A
UEELEE PR LR NIES AN MRS R

71 A-K& T E (50—20 ka)

ARG S FERD 2 FETEG AR FHRHARE T &0 g0
23 FniE DA MEL o He 3 50-35kaja-ka T'% 9102 %—#‘,}“%b

A sEkR T (B 7.1 A) THEE Y302 (B 44—H4.6)° 37 35—20
ka /% K& Pid TR X 40 2 o PR KB ARG BBl @ E A 2B
AR TRB  Ebd BE R IPE I TRRP  LER L s 45 R oS
Ro—im e e JRTR B (B 7.1 B) o gt pEEpTITETA )R A 0R) TSR P TR
ERTET202 (Rl 44— B 4.6) REEk R M pRiskregs -

B EF MIS32Ah3 &3 2§ &% > 23ha ko P T 4
AR PR BOR (BRI R T ERR 0 ) frE R FAAREE kS
(Relative Sea Level, RSL) #~= 03 % (Tornqvist, 1993; Blum and Tornqvist, 2000;
Tanabe et al., 2015) > @ 2 H5 TG T 5% o pt 5 Gl v ac 5 3 AR @ 2 - &
PR 2 B T RE VR SARME T 2IRB RS T R T (5 2.6 mm/yr) dr
AR R F e e o 345 B & hd B % 24 @ F (Dadson et al., 2003) {&
oo AP EREFV R AT EBTRNPR - B 2E T IEFPEH 3
—2§ﬁﬁﬁ&ﬁ¢#?%%ﬁ\M®%%ﬁiﬁm&ﬁ%’ﬁ%&w&ﬁm
KIFE(BAR) T chiE RIS AP R BROE PR R SR 0 Ra
PR 2R R R T R F TR RN E AL BT AL TR chip > A

ERIRA KR PR TR 0 AR RIMAPHEB kG ARG o
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bl 2850 EHE LR -

W71 £4 20 SEERBEFT c(A)I—SFEF 2 S#THRFRE (B
H3FEDRHIA L FRHTFHEFIY RRPIR (O IFED G
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ETELE
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WOE - FAAERAEMS
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STESH
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AL TR2BERM
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Ra oo d WEMRPLARIEBERIHTRAP LI NPREF 2 LI
A ke B oL Fad MBF R EREpEL Y AH AP 2 E K
DR M o RERILAE G A PR RO AR RE s ARG E
A RIA ARG BB R ] 052 &3t Pol SEF s i
W R R R P A Bk A o BT F IR TR 1 g
PRI EREEL RS PR T Fl R B A 2 R MERE R
Ao WA BER PG S DARHT TR R 0 A R FARET Mot
SR E TS L AR TERPER I TR L L F) kRl
W LR T end jRirde o BETR R g PERIS PR ) e T T AT 3
W ORERRE T T TS 0 F ORI T TR B b SRR T
M Ed e H RRM O F L ABFRT KPR FIART R ES A
RO PERE > BT RSO TRk P AR fod SR AR 5 e PR R AR g

72 ARG P 28 (20— 6 ka)

A AP L2 5 EDEIHEEY > 2 B RkE ¥ 20—6 kathRakiE Kk
P b2 22 ARG RS 9h | FEDBELG P

<l

BAARBENRL (B 710 23] 8 F&andF|diFEaer 4 L 2K %RE (B 7.1
D)y 2397+ &mnmfFyBiwr P # (Bl 7.1 E) &b, 4o 5 ol [P Tk
Booo RS 0L A d RUTE Rlo T8k R4 2t 15 3 F 2@ 2e0
ARl R RF L0 2 (Bl 44— 8 4.6) -

B 20—10.2 ka > 23 3797k RIBRAE T B 40 o ¢ ad GRP A (B 44—
Bl 4.6) S FAMERB A TApE RORTREFR LR EET O RHEZ
F e f 4 i chke 5 3 4 (Muto and Steel, 1997; Goodbred Jr and Kuehl, 2000;
Muto and Steel, 2002; Tanabe et al., 2013) > & ¥ R fF i ffid 2 &F UALFRBIF
i
B R
'LETR 47l (Doglioni et al., 1998) o 4T A Rl PP iR F EROPHF LR
PR e WA A BGE T AT TR 3R AR o

Y -2 5 AFEFTHFRSFENREN 223 DER 3 X Dkd 2 r TR

B

2’ﬁﬁ%ﬁ@ﬁ%k%wmﬁ&ﬁoﬁa%&k%,ﬁ%%wg~,

7
ﬁf’ﬁ-mE%%E FREE L o Al Wi > 2 T RGE 4

({w
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GER 62 %) & 8430 106—102ka~94—9.0ka% 89—85kas % | Bp-:#
2HE TR R RARRI ¥ R P T BB (¢ AR 4
MY M2 R 2 R T R e T BRE Y  BP T Bihe R
A2 ESE NIRRT Y 9 102 ka IR 2 F A ITETR R
Bk BE B ReR T Y ARITHEFEF NI o244 e 15—10 ka
(Chen et al., 2010b) » 2 2 & # & %710 ka (Hsieh et al., 2006) o ** 7 3 284 07
CHRBOEEGG LR TR AR T EANE e R AN (AT
? ¥% (Chen et al., 2010b) fr% % (Hsich et al., 2006) /7 © #4p i ff 4 5 T F ¥ i3
o AP ARG A RASFIRE F SRR IP e B & F]F o b R
#H11—10 ka = + & 8 % dvs ke P + 2 (Hsieh et al., 2006) » + = i & ¥ iF
13 m/kyr » gt PR e A e 3t 23k gk t8id & e 11 8.8 ka Peid jd ko b pok%
% it 1B (Meltwater Pulse 1B, MWP 1B) (Fairbanks, 1989; Liu and Milliman, 2004;
Bard et al., 2010) » ¥ i Flpt @ 8387 @ ¢ #5075 o Bruno et al. (2017) A%
<~ 7L R (Po Plain) » LD % > MWP IB - /5 -k 2 i@ 3

o e AUTHEAR NI o O T G GA it ek ke b AT R R R
FA2E R CBIHARNIROT]E 0 A P v A IR 2 B R T R

HRL A 2EPF IR DB S J - LT M NEER GG 10 2L hd
SHEPCHEOIRRY FH B RS AR B T8 F Ew B S 2
—3 + & (Heap and Nichol, 1997; Nichol et al., 1997; Amorosi et al., 1999; Abrahim et
al., 2008; Amorosi et al., 2008; Bastos et al., 2010; Sloss et al., 2010; Fornari et al.,
2012) @ & MWP 1B 248 > ja ki » 23 2 Gk F a2 > QA5 B4
FH AT 2 PRI AEUTE L PER] > BETE Rle e F SRR AR SR o
2R 2H PR TR E A 9490 ka a1 8 3R S F
It 2 LR 1P ?f#%—,’ti feehm 3 2 BeE TP 2 3 8985 ka o
«;(.\_;_rs)f;lgyfuﬁ\% iFa‘%Z%{—‘f‘lﬁﬁ‘%E’é ,\ﬂfr.;r_\[eg],\\_,
HrETh S L 2 Ak 1 B RIFEE Y % ks MEH 2IRA kG Pk A
(Leorri et al., 2013; Tanabe et al., 2015; Bruno et al., 2017) » @ 2 ¥ /@ v 3% 5 i%
Wi~ 0 1 85ka 2t E IR > WR2E G BRETY NP AIR T
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FRPEE V- 20 0 RER LY RFSIHERE (P8 L 2R
BT 9—8 ka v frd H'HiTE B s R g IS5 ka (Chen and Liu, 1996) 7 -
TR L AP RGBZP PP PR HER P o BB LA 28 G H

D2 EREs ] 0 Tl PEEP A R G Reid b A b 2 i T RETR o

73 Ake PER LI (6ka—R)

o 8—6ka 2B PN AWML TUTHRE O RIF AT Y L 202 P Bl
0 (B 7.1 D) wX) 7kats» 28 penThij BB A o 7o B9 L 21
EBALP U SRR S N R = & VB R 0 6 ka 1 fE 0 P T 8k SRR 4 iE BT
M2 (B 71E) 28 B3 ARE P e Il T R —in 97 R
(R 7.1F) i en6+ W > ARG 6 L pHRET > 20 T 1
@ s APFEARTL o BSFEET o 2 ST RBESER @{é*ﬁ$%mﬁ
LN R R T R LR AT IR 0 TAE AP 1 e H 384 (progradational) £
P B 0 I R REF AR R IR e F o MR s kG
BEARET QA IFORO R 20 TR HE S TP APFT G 6 FE ki
RPPEREFRZF LD 2E TRESF > bl g 15 6 FEK
N R T~ T ~1.75 mm/yr °

BiR UT A %0 ~8 ka—4 ka ¥+ @ﬂ '3&?—%%%%@@%@@(%5$’
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