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Characteristics of the coastal zone changes recorded by micropaleontology
in the Rudong Guoqing Temple site,Nantong during the past 1600 years
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Abstract: It was found that the Benthic Foraminifera in the section can be divided into three types, I. E. Brackish Water,
broad-salt riparian and coastal shallow sea with higher salinity (polyhaline-euhaline), together with planktonic Foraminifera,
there are four main groups. The brackish water is mainly found in the subtidal zone, intertidal zone and estuaries where
salinity is less than 20%, . Guangyan is a kind of Benthic foraminifera widely distributed along the coast of the East China Sea
and the Yellow Sea. It is widely found in the inner shell water from little salt (1%:~5%,) to true salt (30%:~35%;) in the
waters of the continental shelf, intertidal zone, subtidal zone, lagoons and estuaries. In modern times, the nearshore and
shallow sea species are mainly distributed in the inner-middle shelf with water depth less than 100 m and in the normal salinity
of the Pre-delta in the estuarine area. From 110 cm to 5 cm, more terrestrial ostracods were found: Ilyocypris Bradyi,

Candoniella Albicans, and Candona sp.. This was the first time that so many terrestrial ostracods were found at the end of
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the Holocene transgression. This finding indicates that fresh water was flowing into the area at that time, and that the bay

facies entered the extinction period from the bay facies gradually into the freshwater lake facies, and the sea water slowly

withdrew from the area. Number variation characteristics of foraminifera and ostracodes in the profile of the site are analyzed,

and the change law of local coastline after the end of Holocene transgression is reconstructed, It has a certain reference value

for further understanding the relationship between the changing process of the eastern coastline of China and human activities

the change process of China's eastern coastline in the historical period.

Key words: Guoqingsi, Rudong, site stratigraphy, micropaleontological record, coastal zone change characteristics
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Fig. 1 Location map of Guoqing Temple site in Rudong,Nantong
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Stratigraphic map of Guoqing Temple site in
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Table 1 Dating data of stratum samples from Guoqing Temple site in Rudong

LR o W HKE U Th E Vel b A1 55 ) 1 A BAEAR
B b 4 . . K(%) o .
Git 5 (cm) (%) (1X10°°) (1x10°°%) (Gy) FE S B (Gyka ) (ka)
NJU2964 RD182,7-1,7-2 0 19.7  1.9940.10  11.9940.60 1.6940.03 0.95+0.03 12 2.7040.18  0.3340.02
NJU2963 RDI182,5-1,52 100 29.2  2.0340.10 12.1040.61 1.5140.03 3.58+0.09 12 2.3640. 14 1.4940. 10
NJU2961 RDI18-2,3-1,3-2 200 24.4  1.9940.10 12.1640.61 1.6840.03 3.4740.08 7 2.6040. 16 1.3440.09
NJU2959 RD182,2-1,2-2 250  20.8  2.1440.11 11.7040.58 1.7240.03 3.6940.15 8 2.7440.17 1.3740.11
RD18-1,24-0cm,

NJU2962 . 330  34.3  1.8340.09 10.3940.52 1.6140.03 3.28740.09 10 2.2240.13 1.4940. 10
5-1,5-2
RD18-1,72-48cm,

NJU2960 1 402 33.8  2.1840.10 12.0640.60 1.4240.03 3.6340.07 7 2.2340.13 1.6640.11
RD18-1,120-90cm,

NJU2958 450 35.1  2.16%0.11  13.3240.67 1.9340.04 4.0340.14 8 2.7740.15 1.5340. 11

1-1,1-2
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Table 2 Foraminiferal samples from Guoqing Temple

BRI R AL B mE

site in Rudong,Nantong

b e

. W o W . 73} 3
(ecm) (cm) (cm)
RD-01  450~445 || RD-31 300~295 || RD-61 150~145
RD-03  440~435| RD-33 290~285| RD-63 ~135
RD-05 430~425| RD-35 280~275| RD-65 130~125
RD-07 420~415| RD-37 260~265| RD-67 120~115
RD-09  410~405 | RD-39 260~255| RD-69 110~105
RD-11  400~395 || RD41 250~245| RD-71  100~95
RD-13  390~385 || RD-43 240~235| RD-73 90~85
RD-15 380~375| RD-45 230~225| RD-75 80~75
RD-17  370~365 || RD-47 220~215 || RD-77 70~65
RD-19  360~355 || RD-49 210~205| RD-79 60~55
RD-21 350~345| RD-51 200~195| RD-81 50~45
RD-23  340~335| RD-53 190~185| RD-83 40~35
RD-25 330~325| RD-55 180~175| RD-85 30~25
RD-27  320~315| RD-57 170~165| RD-87 20~15
RD-29 310~305 || RD-59 160~155| RD-89 10~5

FLi% (cm)

30 94 158 0 90 180

15

P NE B A AL BV A I HUE 18 1 1 A8 Ak, H A
DT A HAB A A A IR AR 2

2.1 EHEAHAS HmEEA LR FEEE
B Globigerina bulloides. Globigerina spp. ,
Neogallitllia vivans. 55— 2 AR K 177 F A FLHE .
W RE AR FE R M A Globigerina spp.
(53.1%) Ml Globigerina bulloides(45.0% ) , %4 &
Fw AR R A A LR B S R
# %5 Neogallitllia vivans(1. 9% ) K 88/ . 4
=R A A B FE ' JE B A Globigerina spp.
(31.8%) Ml Globigerina bulloides(68.2% ) , L4~
FE b 5 JE A A AL R ST AR R R R
VU2 E A fL R S A Globigerina bulloides. Glo-
bigerina bulloides y&— 2 ERUGHE LA A0y~
At bR U R RE R L A 18— A T SRR
PRI 2R, (H JH: 3 32 A Tl UL B8 R ARG T &1 . Globigeri-
na bulloides 1655 — 55 = A5 I J2 19 8 5 18 A7
EREFEE2ZE S WX =AW E Globigerina bul-
loides "5 254k .

2.2 ERRBEREBEARAS H-RiORF
TR R A LR % B 8 B Bolivina sp. ,

Elphidium advenum M Epistominella naraensis , 5t
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Fig.3 Number variation characteristics of foraminifera and ostracodes in the profile
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TR SOR R .58 200 3 R 2R el A fL IR A 15
P g | 4% BB A & AT Epistominella nara-
ensis (24. 8% ) # Bulimina marginata (15.9%) ,
oA T i 4% £ s AR IR A Elphidium advenum
(11.5%) , Nonion spp. (10.6%) , Bolivina sp.

(8.8%) , Florilus sp. (8.0%) , Fissurina sp.

(5.3%) , Nonionella sp. (4.9%) , Lagena sp.

(3.1%) , Brizalina sp. (2.2%),HAM/NF 2.0%
i A B A Ammonia globosa, Astrononion sp. ,
Cancris sp. 55 . 5 = F 1 IR A LA
15F0 & , % DML A A& A Epistominella nara-
ensis (18.2% ) F Bolivina sp. (15.8%) , H Al F
J& % B & AR IR R Florilus sp. (13.0%) , EL-
phidium (10.9%) , Nonion spp.

(9.7%) , Elphidium sp. (9.2%) , Brizalina sp.

(4.9%) , Quinqueloculina spp. (4.0%) , Bulimi-
(2.8%) ,
Cribrononion asiaticum (2.4%) , Guttulina sp.

(2.4%) , H b /NF 2.0% % A # JE A Cancris
sp. , Rectoelphidiella lepida % . 55 VU 2 A fL A
17 FP &, 3% BB F A 8 A Ammonia globosa
(24.7%) Al Nonion spp. (14.0%) , H At Fh Ji&
B K R Quingueloculina spp. (11.3%)
Florilus sp. (10.7%) , Bolivina sp. (10.0%) ,
Elphidium advenum (7.3%) , Elphidium sp.

(4.0%) , Epistominella naraensis (4.0% ) , Recto-
elphidiella lepida (3.3%) , Bulimina marginata
(2.8%) , Lagena sp. (2.8%) , Cribrononion asi-
aticum (2. 4% ), Guttulina sp. (2.4% ), HAH b
8 A Bulimina marginata, Fissurina laevigata,
Fissurina sp. % . Elphidium advenum >} ) 1 5 UL
VB A XS AR Z (O Fh 8, 288 5 5 08 1 v K Fl i
Ammonia beccarii/ Ammonia tepida Group 4,
JIT LA HE Az 285 20 S5 U 0 AR AL 2 5 I8 | ROK B
Epistominella naraensis > {8 71 AH & WA, 76 5] 10
VA R AR

2.3 THEREFGLRASE Hm) T EH M
i L R Ammonia beccarii+A.  tepida,
Cribrononion spp. Ml Cribrononion incertum = J&
i, F g B AR AR =, O ik At (1A 3).
W — 2T R RIEW A fL A Ammonia beccarii+

advenum

na marginata (2.8%) , Lagena sp.

A. tepida Fl Cribrononion spp. , Ammonia becca-
rii+A. tepida (95.1%) & 2 ¥ A HERZ KT
Cribrononion spp. . Ammonia beccarii+A. tepida
FESE )2 S =2 AR DO )E B A s R L
B X FHAME MR FEE . Cribrononion spp.
F1 Cribrononion incertum 1£55 )2 355 = 2 M4
VU JZ B BEAE I AR B A AR RS . Amamonia
beccarii/ Ammonia tepida Group (58 5¢ 4 % HL Fl
2 7K A 2 RURDAE ) S 5 P AR 25 A% S AR AL L i
AT B AR S BB AL R AR AL B R L X — R
BRI TR K FRRE L FE 0~20 m U BE B K 5 L 3
% &, B b 8 Ammonia beccarii 1 Ammonia
tepida Group Fh 2 B8 () 5 B B K FP, 78 TR B
INF 40 m i FE B A s

2.4 NAREASEG Hm M2 H AL
AT A, 23 B A BRI AR TR 28 T Fh A
B RREARA L2 H SRR AR D R IR 2 8
Tl A8 2 ARG H A 0], S B A B 26 AR ) ARG . O R
WA A JE 2T T, Pistocythereis bradyformis 1
B =2 VS DU 2 22 HORe R R R, 2 A AR
WL ; Cushmannidea sp. 15— 2R 2
ZHE SR LA A R SR TR AR
Sinocytheridea impressa 75 &) 1 M4 J2 th 2 4> F¢ 5
R Y BGETE 1~ 98, S BUK IR EE L B AE A B
FFh g 2 JE Candoniella albicans F 1lyocypris
bradyi, FEAELE — 2NN, Z8E=MESL ,E
T2 5 WLAR A AR A, A 06 T 8 O R SRR K
K, R AR A T URK 2 oK K

2.5 EEMRINE ST VLU e A0 AR T A A AL
58t A 3 BA T R R FRE . (1) Mk
N CEE T i A% B8 Sk A B8 0 R A7 HE B 1Y %508 ).
(2) ZFEPEAR CLE IR 3 B 1 Z R . DR A
KRR OI(E3) 56— 2 [ — 2 2R
(FHREREEES) EZZZ2HEMRE =22
PETC R 25 5 L 50 =2 AR MU R Z R PR IR (7 A
BEVEZES) . (3) YRR (L IE & i i A Y B
A5 2). (4)F KR E 2 AR IE A L d A
JE X S 2R ZR AR T 25 SR IT AR 0 R A CRE 1)
RREEENZE), RINZX A28 LR
A H AR TOR AL & /N A (bay ), fHIX A4S/
TR V25 AH Y T L ERE T 4 /0N T oK
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(B R Al U AT B bR (190 ~5%,) 2 .
£h (30%0~35%0) N Bl B2 1 7K rh 3 2 9 Vg 2R AE B0
R 3 B4 A 1E K IR/ T 100 m Ay A - Bl 248 03T
It DX I = AR W, 20K TE R R FE Y K LI T
A AL H 35 4 3k LS T I R s ObROR B R
Y K Guembelitria sp. (AR H)). FERKILH
W IX , R UL Guembelitria sp. X — A Ff, X I 17 i
A AL A, R A AL, AE E 44 A Neogal-
litelliavivans , £ 505 b AIFE & A b BB R &R DL
HI# 3 RKVEH X, X S i A fL R4 2 i
1 D\ S 3 5 SR Y S5 Hl A

20184F 9 H 3 H , M4 7R 9 5 0 [ ¥ <F 38t bk
Ab 1) AR B O AL (E121°20'43", N32°26'22" , i
TR AR 7.8 m) A ML BE B 455 0 0 D B A R R
P EE 25 12 km A2 A7 . X 3R W] - 24 76 838 4F H 4%
DL 2R 1 09 50 19 YR 5 A 141 6 S B /%) 40 2R 4
BHEAMEFRLA RS T RE T2 12 km.

3 #ig

ARl 4 R B CUL B ) 19 B 3 AT DL A8
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B L 7 Ny D N 3 SR S W R S P S
PR/, I DA Bl A A T8 28, 33 S 32 00T 1 SE AR Y
bR & PEERAE . 7E RD-37 %5 (260~265 cm) & Bl —
WA AR E R, M 260 cm £ 5 cm 2R EE H
B, 2 A 32 AR R A 260 em DU, 2 H
Wi kAT B2

SRR E % H TR A v AR PR 5 HE
TR B = A TS TR R B B R
] B 2% 0 WE A2 AL, 25— 2 B n] R TE A2 ) | I
R AEL . B I X I N i T R R AR 4
EESVNUE 5% S S 2= 1§ & N R (S U
—JZ B B Z i R AR A I 28, AT LA R AR TR
IR BRI G . H 110 em DU, HE 5 cm
b, e B Z 0 Bl AR A B s Ilyocypris bradyi,
Candoniella albicans, Candona sp. . F& 4 F {1 17
B A, & I 4t 22 1Y B AR A8 L, 2 B I I AR
DA IR AU, AL 2 BT V5 AR N i ACTH T2 38, i
T V5 RH 3 9 78 IR K T AR T KNS 1 R
AIX
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A AL U IR ) BT (g)

IR A A B
Cushmannidea sp. JF 12 5 K& Fl
AT R sp.

SRR

1.9 0.0 0.0 0.0 7.2 1.0 2.7 2.1 1.4 0.5

28
2
2

2.1 0.6 0.6 1.3 3.6 2.0 3.8 1.9 1.5 4.5

0.0 0.0 0.0 20.30.0 0.0 2.7 0.012.37.410.8 16.2 14.222.412.5
98.1100.0100.079.792.899.094.797.986.392.185.4 83.8 85.879.284.8

3.8 0.0 0.0 0.0 0.9
64 180 102 188 96 73 226 189 138 197 136 143
4 4 4 7 5 7 8 8 9 10 12 11
4 4 4 7 5 7 8 8 9 10 12 11

3.8 2.8 3.9 2.7 2.9
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Sinocytheridea impressa $L 7 46 & JE A

Sinocytheridea sp. WAL A E T

SRR S

Ilyocypris bradyi i K + 24

Candoniella albicans 4515 /N HE A
BB R

2 2 1 6
1 1 1
3 3 1
1 1 2 2 3 9
1 2 42 12 5 13 75 6 17 1 1 1 1

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

AT
FL% (cm)
FESL T H (g)
TR AL

Globigerina bulloides YLHIFR H
Globigerina spp. IR H K 8 18 Fl
TEUEA FLECF ()
TR PRV 2SR AN A AL
Bolivina sp. i 3k H A& E
Brizalina sp. J R UK 2 Fh
Bulimina marginata B-% /N
Cribrononion asiaticum Y. 5 i#s 7 1l
Elphidium advenum 5 b 75 22 H
Elphidium sp. Fiv 28 # A 52 ff
Epistominella naraensis %% K /N 1 171 1t
Florilus sp. {67 5K E Rl
Lagena sp. Jii W2 & Fif
Nonion spp. Hi T H A & 7 Fh
T VR R SR A AL B
IR P S R A AL B B (0F)
JTER R L

Ammonia beccarii+A. tepida i E M+ EiRE M 48 73 63 51 69 59 35 15 49 52 55 33 25 55 2

Cribrononion spp. it T° A & i Fh

Cribrononion incertum % 7% 5 7 H

IR A AT AL A ()

K AR A AL B = (%)

A7 AL H PR+ G ) S~ 2R

JEA AT FL A%

DV AV AT AT Lt o

ﬁ?LE(??‘?}J’?+TE$@),‘é\$E(g)
BB R

155 165 175 185 195 205 215 225 235 245 255 265 275 285 295

12 8 3 8§ 14 5 6 3 8 8 3 4 10 6
3 15 2 3 17 9 2 7 4 § 9 7
18.116.0 6.2 14.524.413.614.30.010.3 7.9 7.8 14.919.019.818.3

2 1 5 1 3 7 3 3 4 5

3 3 3 6
2 2 5 2

3 3
3 7 3 3 3 4 4
2 3 4

2 23 2 2 7 7 3 3 9 6
2 3 2 2 7 4
1 2 1 1 1 1 1 1 1
3 4 5 2 2 8 4

15 44 10 11 13 15 4 8 32 26 22 O 16 17 22
22.136.4 13.216.913.516.9 8.3 33.336.828.023.2 0.0 31.422.137.9

ol

3 3 6 9 2 4 11 4 7 6
2 3 3 8 6 2 1 4 11 7 3 35 5
77.9 62.8 86.8 83.186.583.177.166.763.272.076.8100.068.677.962. 1
0.0 0.8 0.0 0.0 0.0 0.014.60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
83 144 81 76 127 103 56 24 97 101 103 47 63 96 71
68 121 76 65 96 89 48 24 87 93 95 40 51 77 58
11 11 8 9 & 9 7 & 10 10 11 4 9 7 8
1.7 2.9 1.6 1.5 2.5 2.1 1.1 0.5 1.9 2.0 2.1 0.9 1.3 1.9 1.4
2 1 3 6 3 3 1 3 3 2 4 6 6 6 3

B bt 75

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

FL%(em)

FE il T (g)

TEWEAT AL

Globigerina bulloides YLHIER H

305 315 325 335 345 355 365 375 385 395 405 415 425 435 445
50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
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F RO 24 (A AR 5 58 &

PRI AT AL E ()

TR R R A LI B
T TR IR AT AL R (00)
R SRR AT AL LR B ()
K SRR AT FLHCE B ()
A AL R+ IR S 2
JEEAT A L B B

UG A7 G A L e i £

A AL G Ui A ) 2 42 (2)
TR R R T2 -

Neocytheromorpha sp. #ALIE A & & Fh
Pistocythereis bradyformis 4 FJE i i f£ A
Sinocythere sinensis "1 [ 4 LA

JTHREA IR

Sinocytheridea impressa L7 Hh A8 & 48 A

NI A H

14.0 0.0 13.6 9.1 5.728.07.712.24.9 7.8 2.9 0.0 12.04.1 4.1
15 20 4 § 22 35 10 11 7 14 9 16 19 50 14
34.929.9 21.140.026.538.927.830.617.923.727.3 34.8 29.253.829.8
65.1 70.1 78.9 60.073.555.672.263.982.174.672.7 65.2 72.346.263.8
0.0 0.0 0.0 0.0 0.0 5.6 0.0 5.6 0.0 1.7 0.0 0.0 0.0 0.0 6.4
50 67 22 22 88 125 39 41 41 64 34 46 75 97 49
43 67 19 20 8 90 36 36 39 59 33 46 65 93 47
8 8 6 7 5 10 7 11 7 12 8 7 9 10 10
1.0 1.3 0.4 0.4 1.8 2.5 0.8 0.8 0.8 1.3 0.7 0.9 1.5 1.9 1.0




