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Distribution of benthic forminifera in the surficial sediments of Changjiang distal delta and its environmental
implications
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Abstract: The distal end of the Yangtze River delta, as a part of the muddy sediments on the continental shelf of the East China Sea, is formed
right after the high sea level of Holocene and contains high-resolution information of environmental and climatic changes. In order to make
better interpretation of the long-term paleoenvironmental records, 145 surface samples collected from the northern coastal waters of Fujian
Province have been quantitatively analyzed for foraminifera distribution. 52 species of benthonic foraminifera were identified dominated by
hyaline Rotaliida, followed successively by porcelaneous Miliolina, and agglutinated Textulariida. Four assemblages have been recognizeded
based on factor analysis: The Assemblage 1 (dmmonia beccarii vars. -Quinqueloculina spp.) is mainly distributed in the shallow-water
environment possibly related to the Minzhe coastal current; The Assemblage Il (Bolivina robusta-Bulimina marginata-Hanzawaia spp.)
indicates the environment predominated by the warm current coming from Taiwan; The Assemblage 111 (Elphidium hispidulum-Fursenkoina
schreibersiana) is distributed in a ribbon pattern near the shore, where the water from the Minjiang River is stratified with sea water in summer;
The Assemblage IV (Elphidium advenum-Ammonia pauciloculata) is restricted in some local areas between the Assemblage I and II, possibly

indicating an environment dominated by mixed water mass. The research results suggest that the combination and distribution of benthic
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foraminifera in the study area are not only affected by material source, but also constrained by their dynamic environment, which is of great

significance to the reconstruction of paleoenvironment in the areas as such.

Key words: distal delta; benthic foraminifera; water mass distribution; factor analysis; surface sediment
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Fig.1 Location maps showing water dynamics (a) and sampling sites (b)™!
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2 WFRXESHESLE (B 1) Bl R=100 ym. 1Textularia sagittula (Defrance) ,2 Martinottiella communis (d' Orbigny) |

3 Martinottiella sp., 4 Sigmoilopsis asperula (Karrer) , 5 Quinqueloculina seminula (Linné) , 6-7 Quinqueloculina akneriana rotunda ( Gerke) ,

8-10 Quinqueloculina lamarckiana d'Orbigny, 11 Lagena doveyensis Haynes, 12 Lagena spicata Cushman et McCulloch,13 Dentalina decepta (Bagg) ,

14 Fissurina marginata (Montagu) , 15-16 Bolivina robusta Brady, 17-18 Bulimina marginata d' Orbigny,19 Virgulopsis orientalis Ho et Hu,

20 Uvigerina asperula Czjek, 21 Uvigerina aculeata d' Orbigny, 22 Rosalina sp., 23 Pseudorotalia indopacifica ( Thalmann) ,

24-25 Rotalinoides compressiuscula (Brady) )

Fig.2 Some foraminifera species in the research area(Plate 1)
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3 WFRXHEOELE (B2 CEBIR=100 um. 1-4 Ammonia beccarii (Linné) vars., 5-8 Rotalidium annectens

(Parker & Jones) , 9 Cancris sp.,10 Cribrinonion porisuturalis S.Y .Zheng, 11-12 Elphidium advenum (Cushman) ,

13-14 Fursenkoina schreibersiana (Czjzek) , 15-16 Florilus cf. atlanticus ( Cushman) , 17-18 Hanzawaia nipponica Asano,

19 Gyroidina sp.,20 Heterolepa dutemplei (d' Orbigny) )

Fig.3 Some foraminifera species in the research area(Plate 2)
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Fig4 Abundance (a) and simple diversity (b) of benthic foraminifera of the study area
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Table 1  Factor analysis results of benthic foraminifera

JEEAAT 7L o A7l 52 73 A4
Ammonia convexidorsa —0.006 —0.028 —0.627 —0.072
Ammonia ketienziensis 0.259 0.031 —0.616 —0.099
Ammonia maruhasii 0.023 0.013 —0.636 0.042
Ammonia pauciloculata 1.013 —0.070 —0.865 1.522
Ammonia beccarii vars. 4.400 0.891 0.038 —0.045
Bolivina robusta —0.924 4.003 0.009 —0.618
Bolivina spathulata —0.578 1.698 0.076 0.326
Bulimina marginata -0.276 1.774 0.314 0.754
Cancris sp. —0.027 0.048 —0.032 0.222
Cribrononion spp. 0.494 0.269 —0.144 —0.140
Elphidium advenum 0.529 0.919 -1.322 4.350
Elphidium hispidulum —0.358 —-0.110 —3.372 —0.006
Fissurina sp. -0.012 0.027 -0.015 0.028
Florilus cf. atlanticus —0.084 0.517 —-0.127 0.473
Fursenkoina schreibersiana —0.601 0.092 -3.303 —0.889
Hanzawaia spp. 0.645 1.708 0.051 -1.592
Heterolepa dutemplei 0.240 0.767 -0.272 —0.757
Hyalinea balthica —0.064 0.460 0.119 —0.208
Lagena spp. —0.039 0.075 —0.047 0.250
Martinottiella spp. 0.022 0.262 -0.113 0.138
Nonion sp. 0.121 0.960 0.209 —0.571
Pseudoeponides nakazatoensis 0.120 0.040 —0.055 0.577
Pseudorotalia sp. 0.098 0.025 —0.007 0.052
Quinqueloculina spp. 2.262 —0.348 -0.117 —0.008
Rosalina sp. 0.056 0.072 0.057 0.028
Rotalidium annectens 0.079 —0.298 —2.284 —1.295
Rotalinoides compressiuscula 1.564 0.605 —0.663 -1.517
Sigmoilina spp. 0.570 0.352 0.166 —0.409
Spiroloculina communis 0.415 0.192 0.122 0.314
Textularia sagittula 0.557 —0.187 —0.171 —0.028
Uvigerina spp. -0.597 1.533 —0.050 0.658
Virgulopsis orientalis —0.094 0.310 —-0.033 0.181
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Fig.7 Distribution of four factor loadings of benthic foraminifera in the study area
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% iz /9 > &= Gyroidina sp.. Globobulimina spp.fil
Uvigerina spp."", B, BF 98 IX 3K X i B 2D &
TROK A A L U] B2 52 6 15 W Ui 5 1) Wi iy 1+
ZEAT AR Y b IR SR 0 TROK B[] B[R] L
A kg R AT 11 5O T R AZ 0 T S e — L AL R R
TR AN 1, B PRI TR 2 A LU RET, -
#1411 ( B. robusta-B. marginata-Hanzawaia spp.)
(ERF 2) LAY v il B2 K AR R Fh B. robusta
3, AR IR RN 6 1 I bk 22 4 rh e PG AR 40~
120 m 7K I X U0, S AR DL A e e mp B AL
nipponica TE 75 ¥ £ 253 A T v A1 il 42 19 AR DT AR
H, JB T LAY WK R, — o R AT D) R B
I 1% 3 19 52 W) B2 BE UV, B. spathulata 1 B. marginata
TEAR UG8 UL F B 221X, Bulimina J& 7€ 7 B 2R IR K X
F 5 5 Uvigerina J&7E H ARG 28 /0 6t R, J2 LAY 1Y)
TROK B, 76 AR Mg g A8 5 DL 09, JF BB 98 & 91 5%
Uvigerina F Bulimina J& 7] 8 75 2K R85, 2 H A5
it B, TR R B AR S B IR Iz, WFER
o SR AT HL T i A R A T o AR VA AE
Rl AR K TR 2 40~ 120 m IR S0 7 57 PR AR A JIG AV
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A LI G, HAZ X 0T A LR S 7R 10% L
L BRIk 45%. TR AR A L L DL e
JE, B se M A e S AR D REH A PR
AALHERE . 735 R, X SRR S Y R AE 3
il B2 1 5 TR AH PR 5T B AN A L B A R AR AR )
IS B RAEK TR S0 m Z2 48 W V) AR g 2, BEAR T

il U585 8 TR W S A HIL T ) VB A Y T, R B
OKBEETERIP, ZE BTk, A T A KOk 2
VS 22 S 52 W) ) e i AR A R K B

(6] B 43 A TE 5T XK B/ T 40 m XS 20 65
Il ( Elphidium hispidulum-Fursenkoina schreibersiana)
(FWHWF 3), UL E. hispidulum 1 F. schreibersiana "}
Fo, HH LR R T 2219 5.91%, FTREFE 7~ T WF5Y
X NG K SC S . E. hispidulum 75 75 168 5340 T
BEARRAE, JULAN R SR TR 22, S N BE ZR90 E /K R UL
O3 F, W il I R PR BT i B K AU Fursenkoina
JELEHIK 50~60 m fRA X F= 5, X /N 4 (OMZ)
B TR BE 43 A A 025 W AR s 3 U0, Rt i A 4
AR SR B IR 2 DTARER G

AT PR B AR R B 2 B AT | T R
T o 57 3k A7 A, 38 H A R AR BRRE |« R AR U A Y T
MBI 2 by K AR, FRER YL O 4, 2Rt
RS 30T 1) — ST o e S AR T A T IX 22 R 2 MR IR
LA, AR R E R O A X &
B U AE A B TR B B A v SR S P, 3K
SO AR DAY B T IR UK B ik 2 R B A T
TR K AR JE A R Bk A, O L e R R A2 =YY
PRI AR IR S R A B T R IR R KT 6—8 H &
PR PRAE M e b | AU Bk 09 IC 2, I 5 T v ik
2w VG — M At B8, 37 WO 36 TR 2 XA R Y
Wi, —4F PR BAAAE BRI, Jf 76 2 2= 10 LR
P B 5 A ) f R S LA K AR 22 ) %) 8 2 el Y
(CEETH) P, Wi K S IS BRI 2 ], 5 V5 B2 I
R FNRZE K Z R 4 e 98 I L T, B AT AL
RN R, TEE S, Z TR, K
Vo) VTV 7K S £ VS i 15 5 s ), B R 25 AR
1 _E KRS E, BRAG TR EE EOK 5 )ZE KB IR
B R E K ER K, IR DT AR ) 7T RE AL T kR
FE IR IR . PR, HEI 5 DA A XA AE AR T
5 5 = [ YLK R AN KR & & A KR 2 AR 6,
IMii Fursenkoina J& 1) 3 A — & B FE E AT gl 7 &
MG R 0 VS DR IR R KRR R R AT .
& I RAAE SR 7R 1 B 2% 1) Wi T o 52 T ke e 0t =i 6
IKAAR BT R R IK IR EE

¢H & NV ( Elphidium advenum-Ammonia paucilocu-

lata) (EHF HEFHAE T AHA T o 9% X, H
th E. advenum VE 3T 5 KB, W H8 7R = B R A
A. pauciloculata 25043 F KB 20~ 30 m &b, b #i
VLY K AR R AP0, JHIF (A A 3R 19 31 5% o (KR
TR B K N BGZR 3R 85 o H (AR 10 2 g TR
R R OK B EE o IR G 1R R IR A K A i
B AL A Mo A DX 2 AR T 1 W R
SRR AL A T RN B S 32 T 0 12 3 5% Wl 7 2465
1T Z [a] 9 88, HLAH & R A L R RVAIR G 0
JoT, G E (B 37 ) TV R e, HE A7 A2 T 0k I O
SO, R TR A A R T, HORW T R
JEE L R i DS v, TEAR TR L £ VS TR O ) K 1A
Hr o0 5 U0 2 5V B2 U S U R v IR OK Y 2T M
TRA KT, M 5T X N A IV 48 75 8 B
FERY 2T MK AT, BT 43 B 65 T8 1% -5 o) 9T
UL 3 S, AT R T T R A R 06 1D 3t A
WY R G 7K HTA K,

Ph B WFFE 2R B, ASTA] ARG AT A FL HL 0 20 A%
AR K A IR, K AR 40 5 43 A A B ) i 24
YEM o Horb, @5 0 434 W1 fob 52 e 1 K A ) 325 i
S XA A LAV G AT R R o AR X
VLA 5 I A 78 H T Ui AT 11k 0 I b i SR I 42
) VAR Sy wit W O, B 2R 5 A0 it K TR & B ar, —
M 25 I8 B AR R X, (H 2 A B 5 R G
Fursenkoina fusiformis %} 15 Y« ¥R 55 45 1R 98 1) 1& [/ g
70, SRR Y Hh EE 4 R R A R ) VTR A A
22 1 N 205 Bl 75 LB, I N SRy 3% 2l ) 4 g b T i
Sl I 08 AU AR S DR R B BF 5 DX BlUIS
WA A5 2 2%, AT LS s HOoK i K A8 4k, BF
FEIX FEEEAZ MW RO . BV W2 K A AR ] ks
7K A B F ) X3k B S, XA A R K AR PR L BT
IS RN EIE SR IR B e A R

5 ik

(1) X e -1 el o e 25 [ 1 22 J2 A i G
WA fL B B4l R B, % XA AT L HL S B2 o
SRR o SRAWAT L AL LSS T R
&, HAP R R R A LB R 90.6%. HHKR
SRR TR, B BN 7.7%; EH B IR A
AL AT D Bt (o7 1 B

(2) BT XA AT FLIR S — R AT S B
A I KT S ) — PR, A S
BOAPYILEN AR R I 5 B SN 3 (i 3

(3) BIF 5 DX 38 10 R AV A5 L HL 20 5 W 8 32 31K
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VATl 29, X6 AT A L R4 I - o b SR B, 4
& 1 (A. beccarii vars.-Quinqueloculina spp.) 38 7~ 32 11
W W R K 5 i 3R 5 A A 1 (B robusta-B.
marginata-Hanzawaia spp.) 8 7~ 65 BT B i K A 52
THIEREE; 416 M (E. hispidulum-F. schreibersiana) 7]
fie 5 H W VLK 5 5ME KR A & KIRZ A O
H4EWNLLE. advenum-A. pauciloculata X ¥, 4347 F
A T SA A A Xk, 48 7 32 2795 P ) iy
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