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Fig.1 Map of the collection site for core DH7-2 and local currents (modified from references[23-24]; ZMCC: Zhejiang Fujian

coastal current; TWC: Taiwan warm current; 1. Changjiang estuary mud area; 2. Zhejiang Fujian coastal mud area)

JR AT W R A, hi AL SR AR T .
FEZE A DHT-2 750 80T T 2 o RE, oo B2
0.25 em [A]fE 434 , 20345 767 AFE S 5 O HEAZ Z0
AERES LA em [BIRFRETT 0 RE B AR J5 B RE A 2 A
75 W SRLRE i A rh 3 B R AF X b 39 AN S A T
MRS 5 A FLIEESR LS em 8] FREURE , S04 % 2
39 M

DORRARLEE IRAE Hh TR VR R R 5 R
2R S SR R e, R R IOK A 1 ¢
ZE A BIRE R A 50 mL (AR H, TS mL 30%
H,0, L EBRA WL, %5 24 h, SR A G (8
TR R AN ) #7530 min J5 AL, SC{ s A o
[E Malvern 23 &) 42 77 ) Malvern2000 % 385 667 B4,
A %5 W Y B R 0.02~2 000 wm, KL 2% 43 BE R N
0.01 ¢, 552 M 7t () A G 152 25 <3% 5 >R PR 15 11530k
JESH, A L HAE SIS AR R K2R DT
TR 53 BT 52 95 2 50 1, 4% BRI Ty A= W 2 0F 5% 43 B
()8 R B AT b B AR LTI AR AL 10 ¢
BT 500 mLAEFRH, HILA 50 mL 5% ¥ JE 4 H,0, 12 i1
24 h, IERR LA S A L 1 0.063 mm AR
B UEAT ok, SRR YR T 5E A LB M 1k 5 W0

- AR A ZE AR T T I e A% 28 50 “CHE RS
BT, 8 o AR SCR 0 5 R AR R T i 560 KSR
AR L AR RN 4325 S0 DHT-2 Th 39
FLHRE S AT e B ST

DH7-2 75U B TR 26 2P S 56 22
FErb ER B M35 WA AR B I R 5 PR
R A= e B2 10 g DU Al kit
T BT SRR FH IR i & B 15 K, Bl 6
A5 FE i[RI S T IO R Z AL R A B & T
FHANES R 22 38 15 48 AU 2% (OrtecHPGe GWL)
yIG AT ARG, L OPh 14 S OPh F1BR **Ra 15
B, 2 AR IR 25<10%

2 4k

2.1 NEHFESERIRE

DH7-2 50 °Ph, BEGEE 53 A FEAFE B i (&1 2)
RIZTH B IS , TE 0~80 em TR X [H] °Pb, 1Y)
b 75 B I T 5 54 T ot S 0 ) S %) 5 S DR A i
80 cm DL N JZ 7 2Ph,, TG B (S AR 2, IR T R
0~80 cm MY ELHE HEF TERAERLA , (5 2°Ph FoUE 411 4 ik
S8 R (CIC) BT DB %4 1.07 em/a,



543 E I A AR N RS 7T AR LR 2 A Al B E A 975
"°Pb,/(Barkg) BIEAL}/% IR
60 80

0 100 200 300 400 0 20
0 [N N N N I N I
L

100

TREE/cm

1201@

140

160 -9

| r=-34.53 xIn(x)+200.39
1804 R=0.78
1 V=1.07cm/a

200

100 6.4 6.8 7.2 7.6
| | 1 |

- 2000

- 1980

- 1960

1940

1920

AE/AD

I~ 1900

- 1880

- 1860

- 1840

&2 DH7-2 %> *°Ph, 5 & Kok J3 20 i 4% 1k

Fig.2 Excess *'’Pb profiles with linear fitting and grain size composition of sediment in core DH7-2

KRB R A 0.78, 5 4B T I 3 2 DR B 45 hy
P, 2 ) P Bl SR AR VKOS 3 v 1T T AR T
RO ISR, DA e 15 T 2 A X DUR A B Bk - A
TR RAE BRPIRZSE; RN 122 O i Pk 2R s 1k
AN AR R YT R AR, BT LA 2°Ph I 5E 19
BIUURGE SR SRR A0

DH7-2 75U A M 1 21 k7 2 AR AN R (]
2) B A 69.97% , Mt EEA Y, LA
WATE s> St A e 44 I L R . DHT-2 5 0 )
S YR AR (Mz) I 31 B J2: 6.34~7.54 &, F Y {E N
711 ¢, BEARPG BANK ANTE 92 em JZ 7 S THHR H %
SRASHL B IR GE 5 01 2280 (o) D BhT L2 1.31~2.22,
SEHAAE R 1.65, B 4y 5k 25 5 A (Sk) % 2 [l 2
~1.66~1.56, F-I{E 47 0.77 , A4 Jg 1F A 2% 5 W 25 (Sk)
BBV 1.65~2.86, F-I{H M 2.14, IBTE 5 E S 4
M AE . eI ARk I, BEGR A At 30 T 7 B
W7 AR X R kA D% B K B B B R 120~
170 cm F1_F 35 0~70 em, W5 BOHLURE & &5 B W84,
HAEY R s K, i L2 S em HLSR DUE 9
TGN, SF YR AR 2URIAE /N 5 70~120 em B0
KPS BN, TR AR AN, 25 /N, 4E 95 em
H IR FE SRR 2 WD S iR PR N

2.2 BILHBEHE

ARWEFE XS 39 N TURRYIAE S A FLERPEAT T
YETEPS P REASRE S E 300 L EA LR S
WU T 24 425 KA L B Fe A, R0 LA L
38Jm 61 Fl, Giilt kM : DHT-2 #H LU, A 5L
Hugs xd 2 BEAE 18~2 491 M/g (&1 3) , 248 % 28y
440 Mg, IR WA FL AUV 46 L o5 A7 LR B BY 59~
88.6% , - 24 &5 1 2 76.4% , Fo b B RS e AR R A AT
AL st i A B L TE 92.1~100% , IRZS BT IR 2
N 0~7.5%, & e i , £ 0~0.8%. JEMGA fL AL i)
7 B3 5 BE (S)7E 20~40, 2 A4 5 B H(S) 1 2.37~
2.82, J@AhRIAZ AR

SMA EAT LRSS BUIN  WE R B2 A Y
AL ST AR I ., 7E a0 B A L b R]
WA LI TR A A R A . XS R T RE S
AALRBET S PR DU R b A2 2K i s 2 A L
B o RS | = T eV F B B L sz B
SR A LR ) SRR e S5 S e BT

DH7-2 4 L DU 0 A B i 2 HF 2 5
T 1% R AT AL RS 13 A (D), 0
Bolivina  robusta . Bulimina marginata . Hanzawaia

nipponica . Ammonia compressiuscula . Ammonia pauctlo



976 IR AR %394
2% BE/(N/g) N E % BT % THEU%  REFE% S H/S
0 200 O 200 0O 200 400 0 800 1600 0 50 100 60 80 0 0.5 10 4 8 30 402.4 2.8
0 1 L 1 i 1 J 1 1 L 1 ] 1 1 L 1 ] 1 1 ] 1 ] 1 1
. | o
= c— C1— L - 2000
20 1] g ] /i3 -
[ [ o |
== = T 1980
40 = = o — L
s I s I o w——
= [ I E—
= [ [ s s— - 1960
60 1] 1] O
[ [ I s — -
5] o] T JEATG
1 - 1940
| | a
1= F 2 H [ 1020 2
mloog > T Z c ] - 1920
I 3 z - &
2 S 3
120 < § § é ' 1900
1 = ¢ reml i
4 3 % S 3 & L
140 § 5 § T et 1880
1 & 3 3 7 o HilmEEE -
160 § 2 S - 1860
i 3 B
180 b - 1840
200 -
10 100 1000
#5305 £ BE/(N/g)

El3  DH7-2 #0078 FL 4 0 =F B 2 5 o] A8 (L RRAE (S T B RS HO) B A =+ )

Fig.3 Characteristics of foraminifera absolute abundance and parameters in vertical variation of core DH7-2

®1 DH7I2EULHMAKEMALRATEHNEE
Table 1 Average content of benthic foraminifera
in core DH7-2

e IR UE A LS B, 2 BN Globigerina
bulloides .

dutertrei . Guembelitria vivans 1 Globorotalia menardii,

Globigerinoides  ruber. Neogloboquadrina

ALARAR v {7 AT AL 23.6%
P o AT FL ST 4345 1T LA (1 3) , A AL %
Hanzawaia nipponica 6.76 FEAE 70 em TR0, 7E 70~40 cm 2 [6]) £ &
Anmonia eompressiuseula 671 B AE 45 em KFIR A L 40~0 em A FL L BE R
e o I, Hr R A L LI 5 R s (0 7E 25~
Elphidium advenum 3.11 0 cm ﬁiﬁjﬁjrﬁ%,ﬁﬂ%ﬁ%ﬁi%ﬁ@&,ﬁ%ﬁ
Hyalinea balthica 2.87 Fo o ARG I, 455 fLHUAE 75~35 em A
Nonionelle decora 238 TGN, 35~0 cm AR D o AR A FLHLY S
. o ATH (S) 945 120 cm b TP 47 BT .46, FLAE 120~
Globocassidulina subglobosa 1.74 20 em Z [A]A L HUAY S A1 H (S) A XK, i £ 190~

Cibicidoides sp. 1.74 120 em Z ] IE(EEUN

culata ., Ammonia ketienziensis . Elphidium advenum .
Hyalinea balthica . Nonionella decora . Textularia spp. .
Cavarotalia annectens . Globocassidulina subglobosa .
Cibicidoides sp. o Horp =5 A3 Fh A B, robusta
B.marginata , F V-2 7 18 53 5 2 14.52% F 12.17%
(K 4) . kS 2 F EERAR (<1%)  (HZ % H
e MoA

tasmaniensis | Lagena spp. . Cibicidoides subhaidingerii .

Nonion belridgensis. Astrononion

Sigmoilopsis asperula . Fissurina lucida . Lenticulina
costata 55 , T3 HNEAT —SE G AR B R T, R IR
TSR

3 RANA FL R A AR X DU BR B
AR W

JRAE B FL BB E F o A R 2H S HHE

FE DH7-2 1 Z A 1440 J@ PR A A fL o 2= /0
TE=RER P A S R T 2%, 5 Hidb 4T R BLA 74
Mr(E2), 25 R BR 3 F8H T, LB 25
R R 69.25% , FEAACER T A FL A A E2 010 .
[T, [ 4 g L AR O R A R AL AR A B 2
S, T DI S b oy i 3 2 AR LR AR R A A LR

31



54 T S AR PN B A Y AR AT LR A AR I R 977
¥ R &
N Q& & . &
S‘*‘b S 03? N £ & N &
& Ky K N & N & & S N
S & ¢ &7 & & & 3§ & ¢ & &3
R N N & $ ¥ NI & ¢ § & S
& Y & & v ¥ ~ v o Nl v 4 S S
0 8 16 6 1218 2 4 6 4 8 2 4 102030 4 8 4 8 3 6 15 30 4 8 12 4 8 122468 2 4
0 1 1 1 ] 1 1 ] 1 ] 1 ] 1
g = B P B B BE B
- — = = = | 0 O = = = 2 ] - 2000
— — /1 ] 3 =] — - — —
20 ] . = ] ] — 1 ] — — -
] 4 — — | =] o O E— [ — —
- = ] — = = = = S — s o = L 1980
— = e = = — = 0 — = — = —
40 4 — — — — [ ] — = — 1 — =
] 1 1 —3 1 Ol 0 1] — [ 1 . —J
e ] 1 C—— C— O ] = 1 =] — | —] ] L 1960
] ] —1 ] ] | — [ — 1 ] ] —
60 —: ] | — = L = L 5 ] = — L
- = == = = = — | — = 5
— — — -] ] — = = 1 1 — — ] = 1940
80 — —1 ] ] —] | C— 4 — ] — —] |
= — ] 0 = = O — — — —s = — [ g
g -1 = ] ] | — ] /™ [—] I ] ) [ — <
S ; = c— —= 0 = — 0 = — — = | ] L 1020
Ay 100 :I—| [— — ] % — % j:| ]:I =] ] — %‘ :|:' =
S - o 1] ] — C— 43 e o — - — B H-
— ] — 0 E— | ] [==) [—] ] 0 1] L1900
120 1 — O — — O — =] =] —] o 0o
] a 0 — — — . — — — [—) —
1 a a 0 il — — 4 ] | 0 1 /) /4 B
= i] | o 1 — =] ] | C/ — — ]
140 4 ] o — ] ] ) — — ] — —] ] - 1880
] =] — =] = — =] g 0 = = — 0 = i
] = ] a 1 0 | 1 ] ] ] — —
160 = m] = =] — - ] — 0 — L 1860
[ O ] o 1 | 0 — | 1 — ] ]
— -] . — o — — ] — E— 1 C— — -
] [ ] — 0 [ ] 1 — — | —
«f B § L ¢+ EF B FE B B F E-F B
1 =] ] —/ — — — — /1 — (] — — N
200 1T 1T 1
AE1 HE2 HE3
Bl 4  DH7-2 40 IS A L JUM X 32 B (%)
Fig.4 Variation of relative abundance of benthic foraminifera (%) with depth in core DH7-2
&2 DH72EWAFLH REETFHETER A 1 AT LR A B AR A LAY R O T
Table 2 R-type factor load matrix of benthic 190~120 em A FL HLAH X 85 /20, 120~70 em AH X &
foraminifera in core DH7-2 = s p
B8 B 3wk 2>, 70~0 em B IR G . AL
Ay . . - N
AT FLIUB I Bk compressiuscula . Textularia spp. . E.advenum 3% 2 ff 2%
HF 1(F1) ¥ 2(F2) ¥ 3(F3) P . . PP .
H.nipponica 0.889 0.098 -0.141 E/‘J ﬁ %L E j:éj j\j L:E Yﬁ E 20~50 m E':'E 77:"5 [X E(J %é L:E }%
A.compressiuscula 0.884 -0.044 -0.244 %EPDO] B ﬁ@%%fﬂ g%*@}ﬁﬁﬁﬂﬁz B‘J'}@7J{£ﬁ:% °
Textularia spp. 0.861 0.354 0.116 éﬂ%zz [/y\ B.marginamﬂf]jf,/ﬁ\ﬁ\y\j C.annectens
E.advenum 0.834 -0.251 -0.231 ﬂ:‘ﬂ H balthi B . ﬁ] C i_‘ % 2 l:':l
Cibicidoides sp. -0.834 0.054 -0.257 -balthica, b.marginata -annectens 1t
C.subhaidingerii 0.801 0377 -0.015 FE I BRI 1 38 Am7 , [ B N. decora F1 Cibicidoides
Galgltos 0626 0290 029 sp DT 1A Bk S . 414 2 R
N.d -0.609 0.050 -0.330 S Nz s N
190~120 em A fL AR S B RSR , JFZds i, (H 2
A.pauciloculata -0.584 0.318 0.058 P | P |
~70 ¢ O W /> N RPN
B.marginata -0.152 -0.899 -0.016 120~70 o AX & A T8>, 7E70~0 em F B,
C.annectens -0.115 -0.703 -0.199 #%T%%%% 5 izzﬂ/ﬁ\ ':F‘ B.marginata IEI%EEZ%E 50 m [/\J\
H.balthica -0.397 0.678 -0.286 ?ﬂ"é E{J Bﬁ ag ‘/J/é ‘(/Ej. E(J Ij;] ﬁz )% ﬁl;] , _l—j C.annectens . N.decora
Aketienziensis -0.031 -0.272 0.843
bicidoides sp. = Fifi— ok B s [ i
B.robusta 0.224 0.179 0.598 Ml Cibicidoides sp. = T — 2, AEMDA K IR BBz A IR
i 25 2y AR 213
Tk 40.69% 17.15% 11.43% A BRI O & R,

H R0 A 45 R F2H 70 o3 B 45 2R B AR U i — 2
P, L Sz O A fLER 3 NS E S
TR as R —Xf

H A 1: Lh Ho nipponica i E , 11 §§ A. compressiu
scula , Textularia spp. . E.advenum Fl C.subhaidingerii %5
TANEMA L, HA Honipponica A.compressiuscula |
Textularia spp. 1 E.advenum 75K ¥~ 1 91 1E 25007 55 155 o

204 3. L B.robusta Fll A.ketienziensis 5 F 354 1L,
HURF I H B TS IR . XA LRAS
TEREAS L PR R AT B0 AN 35 B, 202 X
RS O AR & R 22 e A R AR T
DX IR R 1) TE 6 T K B 2R DU R B AR . I A
B $5 A pauciloculata , H.balthica 1 G.subglobosa. B.
robusta F1 A. ketienziensis X Wi # A L 5L 34 24 P4 A Fip
J&, H, Borobusta 52 Wi VT R e B X AL R E , 2



978 M

S

$39%

F1 F2 F3  AfLmgaxF B/ (N/g)

-2 0 2 -2 0 2-2 0 2 10 1001000 0o 5
I I N S — — L [l

WE &% EASM
10 15 20
1 1 ]

KITHW &/10°t
0 200400600800

2000

1980

1960

1004

REE/cm

1940

ER/AD

1900

120:
140
160
180
200

1880

1860

F 1920

EAWM SSTA/°C KITAR R/km® [ 1840
2-10 1 2 600 800 1000

L 1 1 1 ] L 1 1

SN WW{
| |

1 T 1 T
0 25 50 20 40 40 80

10 20 30 40 50
A% HE2/% HE3/1% WA FLR
AR %

B OERGRE @

Bl5  DH7-2 0 A7 FLHU A B 32 i A8 A 5 R PR 358 A8 A6 AR DG 48 AR (EAWM : R W4 25 XU Pem’/g™ s EASM : R W & 7
DRSS T 28 g S 12K 5 SSTA « R VAR T 7K 3 J2 i JBE B~ 41 B A2 A0 5 4 VAR I ek A i /b ek il ok ) SCHR[37)
Fig.5 Foraminifera principal component change in core DH7-2 and related indices of sedimentary environment change
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1361,

sea surface temperature anomaly"”; the runoff and sediment discharge data of the Changjiang River are from reference[37])
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Foraminiferal Assemblage Changes and Their Influence Factors over
the Past 200 Years from the East China Sea

WANG MingXiao,ZHENG ShiWen, FAN DeJiang

Key Laboratory of Submarine Geosciences and Prospecting Techniques, MOE, Ocean University of China, Qingdao, Shandong 266100, China

Abstract: Based on core DH7-2 collected in the inner continental shelf of the East China Sea, we used a laser parti-
cle size analyzer to analyze sediment grain size, a microscope to identify foraminifera, and a high-purity vy spectrome-
ter to measure the average deposition rate. Then we discussed the foraminiferal assemblage changes and their influ-
ence factors in the past 200 years. The results show that there were three periods in foraminiferal assemblage in the
past 200 years. During the period of 1822-1900, the foraminifera were dominated by the relative cold and high oxygen
species, mainly including Bulimina marginata and Bolivina robusta, with a low absolute abundance, which was
mainly influenced by the East Asian winter monsoon. During the period of 1900-1945, the abundance of foraminifera
and the warm species of foraminifera increased, which were mainly affected by the strengthening of the East Asian
summer monsoon. Since 1945, the absolute abundance of foraminifera increased dramatically, and the species assem-
blage changed significantly, which mainly resulted from a large number of nutrients imported into the East China Sea
from the Yangtze River related to anthropogenic activities. This study shows that, before 1945, foraminifera in the in-
ner shelf of the East China Sea were mainly controlled by natural processes ; meanwhile, human activities play a dom-
inant role in foraminifera developing after 1945.

Key words: inner shelf of the East China Sea; foraminifera; East Asian monsoon; eutrophication; human activities



