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Abstract: Tidal bays along the Fujian coast lack microorganisms (e.g., foraminifera) and poor fossil preservation, resulting from wide tidal flats
and shallow waters. This makes it difficult to rely on the fossils to understand the Holocene sea-level variation course and the sedimentary
environment responses in this region. Therefore, this study aims to use the sedimentogenic Sr/Ba ratio index to identify the sedimentary facies in
the Sansha Bay, Ningde, Fujian. In addition, AMS "C dating was done to explore the sedimentary environment evolution and regional sea-level
change since the Holocene. The findings revealed that: 1) The mean value of sedimentogenic Sr/Ba ratio in the tidal flats sediments (9.06) is
obviously lower than the surface sediments of Sansha Bay (20.43). However, the sedimentogenic Sr/Ba ratio in tidal flat sediments is
significantly higher than those of large estuaries such as the Yangtze River estuary (1~3) where lower freshwater input and higher salinity in the
tidal flat, suggesting that the regional hydrological characteristics shall be considered when applying the ratio index for examining the
sedimentary facies in sea-land transition zones. 2) The sedimentogenic Sr/Ba ratio of Core NDGK2 sediment of the Late Quaternary could be

divided into three layers (I -1lI). From the bottom, Layer | is variegated hard clay, has a Sr/Ba mean value of 5.29, which is still greater than
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typical freshwater environments, indicating exposure and alteration of older sediments. Layers Il and Il consist of dark gray clay, of which

Layer I has a mean value of 10.77, similar to the tidal flats facies, while Layer Ill has the greatest mean value of the entire core for 13.44,

indicating the bay facies. The AMS "C dates indicate the evolution of the fluvial-tidal flat-bay sedimentary facies in Core NDGK2 was

controlled by the Holocene sea-level rise. The tidal flat facies was formed at ~8.9 cal.kaBP when the sea level was at 21.0+2.5 m. The maximum

flooding surface appeared at ~8.2 cal.kaBP, followed by a long period of low sedimentation rate for 6 ka, and the sedimentation rate in the bay

was accelerated again at ~2.2 cal.kaBP. 3) The sedimentogenic Sr/Ba ratios in all 15 cores at Pleistocene-Holocene boundary in the region show

obvious tidal flat facies characteristics, indicating the applicability of sedimentogenic Sr/Ba ratio for reconstructing the Holocene relative sea-

level change in the region.

Key words: tidal bay; sedimentogenic Sr/Ba ratio; tidal flat facies; sedimentary environments; sea-level change; Holocene

1 T 4Bk AR B8 T 208 K PR B K vk 26 T A
20 t2 50 4R AR LAk A 3RO 41 S e B, &
21 4R ¥ FTF 0.61~1.10 m", HI S| & (0 5
R ERIK AR . PN 5 A ) L, o ™ R ) A 11 A
5 4 T S M DX AT Rk A R i S I R s )
TV 11 AR ACRRAIE L BT 4 S 55 PR 7, ] LA
SR U AT M X T RE LR e TR AR I A

I 55 10 20 A - [ D A i IR, 4 Bkt~ T
B TP T B AR Ak, S0 VR TR b X R AR KRR i
1R 5RO, R AR R 1 X A 0 —
182 % A e A b, Y L IX M WK, K
TR AR HZ U, 20 42 90 AFEAC LIS, 23 F
FH B A W67 46 78 B S T ST T8 bR 75 4 (Sea Level
Index Point, SLIP), 4 s . Je s . 4HWif . Ulse
b S5, T T A A DX 4t A X IR S T R 2 LA B
AL AEAEC), SR, AE R —rh A 4 Bk 1 AR
b o e A st 1), 7 2 R A 16 A A X AR o S 1
R AR B 35 25 e, SO B S w] R i - 1 R A
(1) SLIP %5 4fg o5 7 S T 8. A E VT 1 2 0 B, Hh
PE 2R, R At il O T P b T
RN ka4t BRI, ok, manigE ik
B RS TS TE ), W T K R AR, A AL
HEE AR A Yo B =, HHAL A 1R b 2 AR A A
X 2%, B0 e A5 DT B BOAH B R A E — o M
JEU20, SLIP f) 6k 2 ol i xE i i £ J 9 R —rp
AT TH R X VA S T A AR AR AR A7 R AR KA AN 2
AT BIR )T A B A 12 X 4t 9 S 1 3 R B T
FRERBE A 1

AR A 32 AR K5 DR A7 R 58 BR 16 i 17T
TR St/Ba 48 B, #4838 0] 4 2 7 48 = Vb T b
U0 A GLAR B9 BE IR T, JF 45 B AMS “CAE IR,
PR A 4 L NDGK2 UL R H St/Ba 5 7 Y 1% IX
AR DU I DU A BG4k, IF 2k — 2L K 36 % 46 b
X% X015 A4l L 42 B 40 I 5 00 e A 1Y) B R
T3, 30k B X R v 4 R X I S T AR R T
ik

1 XM

THE =Y (B 1) M AL HR R AR IR, R WA T,
Rl gk DL B L oy =, MR AR R . R R
T2 20°C, 4F S B R K 5 24 1600 mm, J& H % Ay 7
PO WA, N E B LR EERESR IR
BRI, AR T 4R U i 4 5 O 40.57 42 m® R
25.55 42 m* =), S5 i B A B A7 B W )V R I S
5 V5 I T 19 52 M 2271

VBT /N R, VS Y K S AL 714 ke, AU
7R MR b oK 5 A0 A 7 (T 1) P20, 7 YR
VEH &S5, A AR A 3, 138 2% 5.35 m, Bk
J7 B R F 95 T, B H AR 273108 m® A4, &
B0 W REC, JE T IR 2 P R R I T

T X KAk e 2 1 B 26 A M DY 8 TR
Y, Rk OO, HNAET T 1~3 2R K
ARG 1 )2, 433 Ay WG T T T R 4 e v YA T e A0 1Y
prpgeEl Hoh ) bR AR E F RN,
JUF- 78 a5 4 4, 522 300 1) Vi 3 S e 5, X B KT
JERE AT 35 30 m, Ho T 8 30 43 A 4 AR PO TE B
RO REZE R,

2 MRS INE

J TR DU AR A St/Ba 48 b % T I FR 80k 1)
TR, REFFWET =1 RIZ VIR 47 4,
AL 4G 38 AN MERE i 1 O AN TRV R A, TR] s B 37 0
TORFE SR BE UL ROK R (] 1b-d) o HHr 2020 4F
E T 78 = Y0 vl 9 T AR =R U2 2% (0.05 m?) R &R JF
IR 1 om JB oK A7 4 2 09 16 75 DT B R 2 4,
2024 AF FCWAR A0 1 1) 7 7 1 4 e Sk R B 30T 00 v
KR 7.5 cmx7.5 cm %2 1 cm JE 1 #MEUTH
YRR 314, YR NGB B | 348, —18C {17, Ik
Ah, WCEE R MR [ 7 A SRS SR T AN I
TS R B FH L 7



35° =

30°

25° i

A 16,
o\ wsg A
W 5

120° 125°E

K1 XS () BhifL 5 MR Z ORI R fh AL (b) SR 2 TR A i )AL (c-d)
TRV ZR I Chen 5507 1B,

Fig.1 Geographic background of the study area (a), core and bay surface sediment sampling location (b), and tidal flat surface sediment

sampling location (c-d)

The ocean current system is modified from Chen et al.*’”\.
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Table 1 Core information and experimental sample statistics of Sansha Bay, Ningde
Hiflaw s (A=Y LA & /m KILRE /m LB GRS /m TCES TR ECE AMS “CIIAEFE R
NDGK 1 26.60°N. 119.62°E 5515 85.75 25.65 10 -
NDGK2 26.61°N. 119.64°E 4.94 95.9 25.8 43 13
NDGK3 26.59°N. 119.61°E 4.456 104 25 9 -
NDGK6 26.59°N. 119.62°E 4.67 78.3 17.3 5 -
NDGK7 26.60°N. 119.63°E 5.244 752 27.6 7 -
NDGK9 26.65°N. 119.61°E 4.536 37 212 8 -
NDGK 10 26.66°N. 119.61°E 4.526 352 13.2 10 -
NDGK 14 26.65°N. 119.60°E 4.506 49 18.8 9 -
NDGKI5 26.73°N. 119.62°E 4.856 63.7 9.2 10 -
NDGK 17 26.73°N. 119.63°E 4.032 69.6 7.6 7 -
NDGK20 26.74°N. 119.63°E 4.819 73.7 24.7 10 -
NDGK25 26.76°N. 119.57°E 1.306 433 12 9 -
NDGK28 26.66°N. 119.58°E 3.539 49.54 22 9 _
NDQK3 26.67°N. 119.54°E 4.881 78 11.35 10 -
NDQK?7 26.73°N. 119.57°E 1.305 20 5.35 7 -
Ee R YRIAFAMS 14CHIAEFRE
K2 TFTEZE NDGK2 £ 7L AMS “C M EZE R
Table 2 AMS "“C dating results of Core NDGK2 in Sansha Bay, Ningde
5 (e TR AR URER FE /m MCAERY/aBP (16) Calib Rev 8.1.0#% IE 4 #/cal.aBP (20)

1 NDGK?2 *C-1 TR 8.0 58020 586+46

2 NDGK2-6 TRAAE TR A 9.9 109613 100650

3 NDGK2-12 TRAAE TR A 12.8 2689+13 2801+45°

4 NDGK2-14 TRAAE TR A 14.3 2264+13 2260+80°

5 NDGK2 "C-2 SEREIR ST 14.7 4580420 4676179

6 NDGK2-21 TRAAE TR A 18.6 1976£13 190638

7 NDGK2 “C-3 TRAAE TR A 20.9 2230420 2241488

8 NDGK2-27 SEREIR ST 22.8 7874+17 8226+158

9 NDGK?2 "C-4 JR DU E e 24.9 8195425 8606206

10 NDGK2 “C-5 T5EE g 25.75 8225+25 8650+217

11 NDGK2 "C-5-2 TRAAE TR A 25.75 7995425 8879+119

12 NDGK2-40 A 25.8 1275141 15203144

13 NDGK2 "C-6 R ik A 31.85 14450435 17623208

T P51 5 7. 9— 11, IBHMCHEREER T B TRAES, *RLFEREE, HHFERITNCEENINS 5684,
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Table 3 Characteristics of sedimentogenic Sr and Ba elements of
modern surface sediments in Sansha Bay, Ningde

PR E GTHRHE Sr/(ng/g) Ba/(ug/g) Sr/Ba
f/MA 10.74 0.87 7.37

SoNE 34.39 4.07 12.38

HAE

FYAE 28.42 3.20 9.06

BRRE 0.20 0.24 0.10

f/MA 26.95 1.57 10.35

SoNE 57.82 2.71 33.62

FEME 39.01 2.02 20.43

AR5 R 0.29 0.21 0.41
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Fig.2 Chrono-stratigraphy and depositional characteristics of Core NDGK?2 in Sansha Bay, Ningde
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Fig.3 Characteristics of sedimentogenic Sr and Ba in the Core NDGK?2 in Sansha Bay, Ningde

Legends are the same as Fig. 2.
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Fig.4 Characteristics of sedimentogenic Sr and Ba in the cores at the Pleistocene-Holocene boundary in Ningde region
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Legends are the same as in Fig. 2.
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