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Fig. 1 Sampling stations and schematic illustration of the
surface currents
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The red marks indicate locations of C02 and NO5, and the black
marks indicate locations of ZY3, ZY2, ZY1 and YE-2l 6], The
black arrows show the surface currents and the gray shades stand

show mud areas
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Tab.1 The samples information

oL Eaili s S K/ m JIE TR A A/ a A= Wy s 0 BT ke TR
€02 35. 00°N 122. 00°E 52.5 11 10053 KRR TR

NO5 36. 07°N 124. 08°E 86. 0 11 660 KR FEE

7Y3 35.52°N 122. 40°E 56.0 7 2000211 Wu %06

Y2 35.52°N 122. 65°E 68.5 6 2008211 Zhao %04

7ZY1 35.53°N 123. 00°E 70. 3 6 000021 Zhao %54

YE-2 35. 50°N 123. 33°E 75.0 8 200022 Xing %:[5]

22 EYMREDH

BERA VR T 1RJ5 5 S 19-BER 241068 A A »
FH 10 mL 5 H e = B3+ 1 RFLHO IR A
PR 4 W AEBIR A AR F IR 6 0 A A Ak gh-H
B WK M B 75 30 min 5 BB R, FEM A S
A 10 mL IE Qe A BRI 4 L /AR T 5 Rk A
A3 HIE C He Yk 0 45 30 1F A4 ot e 4 4 — S P e
¢ FEEEC95 = 5, B E) Yk B AT 21 5 WA TR 2 4 47
WA 43 R 20T B B 2 4 R » 45 52 R0 T 21
W5t J5 . 40 pL i 4R A (BSTFA) , 7F 70°C
AT 1 b, 7E TR PR e A A (GC-
FID) & #5307 .

AR S ALY S 4 Agilent 6890N, {43 AE A
50 m By HP-1 BAE @G, I WA WE RN
35.0 mL/min, PEEER A 1 pl, #EAYE A 80°C, H
TFHEFLF H7: LA 25°C/min T+ & 200°C ,4°C /min T} &
250°C, 1. 6°C/min J+ & 300°C, 300°C {4 #F 12 min,
5°C/min J+ & 320°C, 320°C £ FF 5 min, FID I #%
IR h 300°C,

S TSR T ) 2 S S 0 JFL 0 ) ARUARN DA s 06 1 AR
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S, B I S A B A R 3 A A
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Gy BT — 8 B XIBCRRAE . 7E P B 30 2006 Zhao S 1E
T vV U AR A 7 D0 o R 4R 43 0l )
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M4 i (late Holocene, LHD #4738 . AR CHE
FE] Co2 Al NO5 F U BEVE S5 /I FE X 3 B B i -1
{EL /5 73 BRI 18] P 20 B8 D R A 7 8l R k4
3.0 EBEEFHEVBEEEMERSHHT(ES 10~7

ka) B9 9> 70 45 1iE

FER A, A/ 2 PB BAK, H L EFE 0. 1~0. 2
ZIa (% 2, & 2a), B/XPB1E NO5 3 {7 b {8 & &5
(0.34),C02 Y Z (0.30), YE-2 o {H f A% (0. 26) (3
2. 2d), D/ 2 PBTE C02 uifii HoAB £ 5 (0. 58) , YE-
2 W Z.(0.56),NO5 fflk (0. 48) (¥ 2,18 2¢). D/B1E
R I 0 A R AE S YE-2 3% 07 o 18 f% & (2. 31D,
C02 K22 (1.96) ,NO5 Feffk (1. 41) (3 3, 3a), TM-
BR'#5FR7E CO2 HoAE B 75 (0. 80) ,NO5 ¥ =2 (0. 72) , H
fhh A7 SR (3% 3,8 4a)
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Tab.2 The average values of A/ > PB, B/ 2 PB and D/ 2 PB in each period of the Holocene
23 A/2PB B/ 2PB D/ >PB
paEiva 25y
EH MH LH EH MH LH EH MH LH
C02 35.00°N 122. 00°E 0.12 0.23 0. 30 0. 31 0.58 0. 46
ZY3 35. 52°N 122. 40°E 0.42 0. 45 0. 24 0.22 0. 34 0. 33
Y2 35.52°N 122. 65°E 0.42 0. 46 0. 25 0.22 0.33 0. 32
ZY1 35.53°N 123. 00°E 0. 44 0. 47 0. 24 0.22 0. 32 0.31
YE-2 35.50°N 123. 33°E 0.17 0.27 0. 40 0. 26 0. 28 0. 26 0. 56 0. 45 0. 34
NO5 36.07°N  124.08°E 0.18 0.23 0. 27 0. 34 0. 27 0.24 0. 48 0. 50 0.49
*3 2K EH D/B 1 TMBR EiE
Tab.3 The average values of D/B and TMBR’ in each period of the Holocene
D/B TMBR’
i oL iy %
EH MH LH EH MH LH
Co2 35. 00°N 122. 00°E 1. 96 1.53 0. 80 0.63
7Y3 35.52°N 122. 40°E 1. 43 1.51 0.51 0. 50
7Y2 35.52°N 122. 65°E 1. 37 1. 50 0.52 0. 44
ZY1 35.53°N 123. 00°E 1. 31 1. 47 0. 48 0. 46
YE-2 35.50°N 123. 33°E 2.31 1. 83 1. 44
NO5 36.07°N 124. 08°E 1. 41 1. 89 2. 06 0.72 0.56 0. 50

A B PR A AR, O T R A I A
YIRETE S5 M 10 R R B B> . ARBFSE T Co2 R NOS
EERINE 8§ R [ | N - o 3 BT N SRR
S, D/ X PB T A/ 2XPB A B/ XPB, X5 &G
T4 7 Vi AR ) B VK 25 8 — B, Yuan HEE UM 5
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Fig.2 Temporal and spatial distributions of A/ 2 PB,BXPB and D/ 2 PB
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1.D/ 2 PB 7 M 43 tH 19755 18] 53 175
a. Spatial distribution of A/ 2 PB in the early Holocene; b. spatial distribution of A/ 2 PB in the mid Holocene; c. spatial distribution of A/>PB in
the late Holocene; d. spatial distribution of B/ 2 PB in the early Holocene; e. spatial distribution of B/ 2 PB in the mid Holocene; f.spatial distribution
of B/ 2 PB in the late Holocene; g. spatial distribution of D/ 2 PB in the early Holocene; h. spatial distribution of D/ 2 PB in the mid Holocene; i. spa-
tial distribution of D/ 2 PB in the late Holocene
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Fig.3 Temporal and spatial distributions of D/B
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a. Spatial distribution of D/B in the early Holocene; b. spatial distribution of D/B in the

mid Holocene; c. spatial distribution of D/B in the late Holocene
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Fig.4 Temporal and spatial distributions of TMBR' index
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a. Spatial distribution of TMBR' in the early Holocene; b. spatial distribution of TMBR’

in the mid Holocene; c.spatial distribution of TMBR' in the late Holocene
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Biomarker records of temporal and spatial pattern of phytoplankton
community structure in the Yellow Sea during the Holocene

Wu Junjie' , Yuan Zineng', Xiang Rong’, Zhang Hailong', Xiao Xiaotong', Zhao Meixun'

(1. Ministry of Education/Key Laboratory of Marine Chemistry Theory and Technology s Ocean University of China, Qingdao
266100, China; 2. Key Laboratory of Marginal Sea Geology ., South China Sea Institute of Oceanology . Chinese Academy of Sci-
ences » Guangzhou 510301, China)

Abstract: For lack of temporal and spatial pattern of phytoplankton community structure in the Yellow Sea during
the Holocene, biomarker records in core C02 and NO5 were used to reconstruct the phytoplankton community
structures, combined with published biomarker records. In the early Holocene, the relative ratios of alkenones (A/
2 PB) and brassicasterol (B/ 2 PB) were low, while the relative ratio of dinosterol (D/ 2> PB) was high. High value
of TMBR' index indicates that the phytoplankton community structure was controlled by terrestrial nutrients dur-
ing this period. In the mid Holocene, A/2 PB increased, while B/ 2PB and D/ 2PB decreased. This is attributed
to the Yellow Sea Warm Current intrusion with high temperature and high salinity. A/ 2> PB increased significantly
at core sites ZY3, ZY2, ZY1 and YE-2 (35. 5°N zone), while slightly at core sites C02 and NO5. The Yellow Sea
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Warm Current flowed through the 35. 5°N zone, controlling the phytoplankton community structure in the zone.
However, the phytoplankton community structure in site C02 and NO5 was still controlled by terrestrial nutrients.
From the early Holocene to the mid Holocene, maximum of B/ 2 PB (D/ 2 PB) switched between sites C02 and
NO5 due to different controlling factors for these two locations, likely related to variations of the Yellow Sea Warm
Current axis and the transportation of terrestrial matter. In the late Holocene, A/2)PB continued to increase,
while B/ 2 PB and D/ > PB decreased. This might result from the strengthened circulation system induced by
strengthened East Asian Winter Monsoon. Ratio between dinosterol and brassicasterol (ID/B) increased in the late
Holocene, due to the strengthened East Asian Winter Monsoon, which brought more nitrogen from atmosphere to
ocean thus triggering dinoflagellates growth.

Key words: biomarkes; community structure; Yellow Sea; Holocene; temporal and spatial pattern



