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1 BF 30 45 1) 52 B W M GDGTs (IPL-GDGTs) il % 40>
GDGTs(CL-GDGTs) 9 Jh ¥ B #8255 AR 151, 3 i %o
TEX s F AR XM R = A 52
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1 HHErE
1.1 RAEsEE 5 A & Fak 2

T 2022 4 7 A% ekl 2117 BEEARTER L
F R AR R AR (Om. 5m, 10m, 25 m
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SALANE 1 s o KA R AR 2 NISKIN SRoK##(12 L)
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ZE R 5 A A EOHL3 000 r/min, 3 min)EL.05 3] ik
W, EERER 4K K LERA IR HFEMESRRT,
JEIA 5 mL 6% KOH H EEV i (0 i Ho)Jf#8 7% 3 1K,
YR 10 min, FFRIEFE 30 min, ZJ5 T 38 XUE e
W BR, WUKREREAEESFINA 4 mL EC
BEREH 4K, WA L O R IRORE LA DE O Je A1 i/
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Fig. 1 Map of sampling stations in the sea area adjacent to the Changjiang River Estuary
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1.2.2 GDGTs iz,

i 1290 11 A SRR A G IS BL & 6470 R4 =
o PO AT 5% 1L (Agilent Technologies, Wilmington,
DE, USA)#A7 e 50B AR € 1% - K 27 v 5 - o i
43 H7 (HPLC-APCI-MS). 7E 40 ‘C F At % T HILIC Plus
6,15 4% (3.0 mmx100 mm, 1.8 pm, Agilent Technolo-
gies, USA)LIZT B ARG GDGTs. #izhtl A HiF1 B
A3 590 R 1E © e FIE O e/ SN B (9/1, viv), T
0.4 mL-min'. A BEVEBLEEF Q1R : 0~5 min &7 100%
) A, 5~5.5 min BJJRBIAH B (9 LLAI3E N2 5%, 5.5~
10 min J 80 AH B 1Y LL I3 in ) 10%, 10~20 min i3
AH B Y BB AN E) 15%, 20~35 min WS4 B A H 4
BNE 30%, F54F 10 min, 45~55 min B ¥ L0
InE] 50%IH-0745F 5 min, B EF SO0 APCI IEAR
X, FAAETT 60 psi, ZEKMEE 350 C, THEX
(No)¥ii e 5.0 L-min”!, & 350 'C, EAE HIE 4000
V, BT 4 000 nA. FE R B WA
(m/z 1302, 1300, 1298, 1296, 1292, 744)F it
174 %h GDGTs HyHGI

2 ZERMW

2.1 KixvRIELAREHEIR GDGTs #48 R e
47 5 AE
FEAR T 1 AR Vi 3 3% )2 DU R ) RN B 7 ok 4 o
TR T 6 FA%.0 GDGTs BLAY), 45 GDGT-0.
GDGT-1. GDGT-2. GDGT-3. Cren }% Cren [ 5414
(Cren), H:', GDGT-0 F1 Cren /£ GDGTs fh2s k%
fIZH 5y, o 28 GDGTs By 80%LL (1 2, % 1).

2.1.1 B4t GDGTs ¢4 40 5 e - A 4 4E
B IF ORI B GDGTs (1 & 28 BV Fl A 0.56~
33.24 ng-L, B4R 2R 2 BE 2 T 0o A
s e R IAE KT AN A6-4 3l {3 1Y IR 2
(& 3) o 3 Fh T 50 A1 8 315 7K R AT iy B R 4 A+
I, XTI B P i 248 DX K A v B e it P
(amoA)E i HT IHF I R B, %R 2K it &
TR 1 Al R A B TR RS AR A
S5 5 T I RE L IR R AR A — 8, BE 2
GDGTs Y 3= BTy, 2 W43 oty A1 O M 1) T 26 TR K
BEAERKEN . REFNENFEEMRTREZHTUT
JE PR B (DA S IR AR SE 4 NH,-NUS;
Q)BT A R A A K2, fEh GDGTs B &
R, REF NSRS, FEGDGTs M+E

‘m@mARnaf

JEAR . FE A W AP EY, Cren ZUIEY) & &
% = ) GDGT 4145, & i 7E 0.32~16.07 ng-L~! Z Ja],
i 5 GDGTs iY-F- 34 L5 A 55.00% . HK J& GDGT-0,
FEAE 0.11~10.34 ng- L' Z 8], 5 5 GDGTs A F3
ok 25.62%(1 3). BRI, BEE KRG,
GDGT-0 FJAEX} = B2 i, 10 Cren AYAHXS =F B
B REAR (8] 3),
2.1.2 ViR GDGTs B4 B A A 4

KT AR R 2 D TR . GDGTs B
LN 6.20~452.82 ng-g!, FH(E N 252.38 ng-g .
HER 15 GDGTs SIS fH VT PN [l S NAESE N e g

I Cren iso
| = Cren
JGDGT-3
3 GDGT-2
| GDGT-1
Bl GDGT-0

0 2IO 4IO 6I0 8IO 100
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Fig. 2 Variation in the relative abundance of GDGTs in

suspended particulate matter with water depth in the
sea area adjacent to Changjiang River Estuary
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Fig. 3 Distribution of GDGTs content in suspended partic-

ulate matter with depth in the sea area adjacent to
the Changjiang River Estuary
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wﬂ@ARMlE

F 1 KIORESDDSENIY GDGTs B3 EE (%)

Tab.1 Relative abundance of sedimentary GDGTSs (%) in the sea area adjacent to the Changjiang River Estuary
DX A %GDGT-0 %GDGT-1 %GDGT-2 %GDGT-3 %Cren %Cren’
AS5-1 30.87 8.18 5.79 2.12 51.86 1.18
AS5-2 28.51 7.69 5.09 2.02 55.55 1.14
A5-3 30.60 8.25 5.55 2.20 52.31 1.10
A5-4 29.30 8.66 6.00 2.45 52.04 1.56
A5-6 29.49 9.39 6.94 2.69 4991 1.58
AS5-7 29.04 9.24 6.58 2.60 50.99 1.56
A5-8 29.54 8.81 6.82 2.71 50.48 1.63
A6-2 30.24 8.10 5.82 2.19 52.55 1.10
A6-4 29.79 8.87 6.37 2.54 50.96 1.47
A6-6 28.98 9.29 6.86 2.67 50.49 1.71
A6-8 29.88 9.24 6.88 2.70 49.67 1.63
A7-3 3291 8.67 5.82 2.29 49.14 1.17
A7-2 30.94 8.32 5.58 2.21 51.67 1.28
AT-4 30.12 8.18 5.47 2.14 52.85 1.25
A7-5 30.72 9.50 6.73 2.70 48.73 1.63
A7-6 30.59 9.25 6.90 2.69 48.93 1.63
A7-8 30.29 9.28 7.15 2.82 48.69 1.75

B3 30.23 8.60 6.80 2.02 51.46 0.90
C3 44.35 14.17 10.38 2.81 27.83 0.46
C5 29.85 7.74 6.15 1.94 53.35 0.96

(1] 4a), TR IRAERIT. TN C3 i, s fifr TR
FESG I IAMINN(A6-6). FEUTRRPIT, AF it BRRIER Cren
di e (5 C3 A1), S 8AE 1.72~228 ng-g ' ZJa], 55
GDGTs PEIEBI R 50%, Hik)E: GDGT-0, & #7E
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124°E

2.74~103.96 ng'g! ZIAl, & GDGTs V-3 il
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AT BB 0T A7 by PR (™= R o oy ) ) ik
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Fig. 4 Spatial distribution characteristics of GDGT content in sediment and suspended particulate matter GDGTs of the bot-
tom layer in the sea area adjacent to the Changjiang River Estuary
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& GDGT-0/Cren>2 J B T 7= H Bt 7 B %) GDGTs 9 5t
B, X RPEMIIFSE & B, GDGT-2/GDGT-3 i
BN R 2251 Hernandez-Sanchez 252U 1+ X b
DU FNEURY) h GDGT-2/GDGT-3 1 HUAE, BAETiFR
Y GDGTs 2RI TIRR)Z BT RR I TTRE . A<
W IR BRI GDGT-2/GDGT-3 BE/KRABE 5
AR A WA Sa). T GDGT-0/Cren Bf/K ERAGHE N
HEHN(E Sb), X5 GDGT-0 FE/K RIS AN, Cren
Bl 7K R () 18 i B AR — B (8] 3) X6 H B0 2 T
¥ GDGTs f) GDGT-2/GDGT-3 Fil GDGT-0/Cren $&
bR, RIGTAWIPI GDGT-2/GDGT-3 #il GDGT-0/Cren
HAE 34 5 % Z ORL ) AR 3 (] 5), RUTDLRRY i

o © o o o
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Fig. 5 Comparison of the GDGT composition in suspended particulate matter and sediment in the sea area adjacent to the

Changjiang River Estuary
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sea area adjacent to the Changjiang River Estuary
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2.3 GDGTs 48 T #H K AIR B A
GDGTs CHHE REHS A SR /R I S AR,
Iz P A PR E S 2027 Ak Rl
ST BH, DO A G350 GDGTs 2H 3R 2 (A fp 04,
R T HARR DO AT, (HRAEINEIATE AT,
Wit= GDGTs X F DO ARfbm N ki, Joikar HA
IR RIHE DO AR L A ST A IR 22
TFIRI)%GDGT-0, %Cren Fl GDGT-0/Cren 5582 DO
TCWEAKAER=0.77, P>0.05; R=—0.12, P>0.05; R=0.3,
P>0.05) B BZN Y DO SEHE S, Hoe
HR SRE R 5 MYE GDGTS(IPL-GDGTs)E:
B BESE, MR ARAE L GDGTs [[]
FHICHRRSS o XRZUTRPIIIR AR R, KT AR
ICHHRZR Z TR %GDGT-0. %Cren Fil GDGT-0/Cren
5 DO W RFFAI (K Ta, c, e), AIRERH TAESNAH
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WRILX
T GDGTs Mgl R RS, nikEE . pH {EA
NH,*-N Y EFAEH 25200 GDGTs AYZER2 2231, B
LI KW, pH WiEHl%E GDGTs 534, FEZ(Ring
Index, RDKEE pH HYFEARIMIGNES 3231, 4 pH<4 B,
GDGTs =E L) GDGT-6(7F 6 Nk GDGT) AT, i
TEpH>4 15, WILL GDGT-5(F 5 MR GDGT) KK,
FERCE/ D) GDGT i F28, H%GDGT-0 BEETRE T
1 pH (B FAIRIMREARI 4, NH N X} GDGTs B 4B A2l
BAAT R, Evans SEBUIFST AN, I NH,-N %44
T, WERE A Cren, i@ E NHSAN KT
GDGT-0 fil GDGT-1 (UFHXTERE . R, PRI,
GDGTs MIZLBLFGM 32 Z2 R0 R R LRI, FTRESsH]
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T Gy, HoAZ TR A PR . HE TS Bk

GDGTs(brGDGTs)#l Cren AHX{=EE#) BIT(Branched

and Isoprenoid Tetraether)$& Z P4 A VAR BE VR AT HLTE

A . — MM, JPHORYE BIT #5305 T 0, 7614

WP IEEE T 1o fEL g i TG i iR &,

BIT {H4T 0~1 ZI[Al, BIT fHism, &0 fhIRG AT

AL DTk R Fez, 1A 52 Bl A A ) 5%

Wi/ . XA GDGTs HJiK)Z DO A i —

BT R B, Y50 bR A7 Bl A e B R R

] 11 B8 20t 67 J (B BIT>0.2 A7), BfiZ DO
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Fig. 7 Relation between sedimentary GDGT indicators and bottom DO in the sea area adjacent to Changjiang River Estuary
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P>0.05)(El 7b), Mi%Cren 5 DO HA 3 1 ik e P
(R?=0.61, P<0.01), GDGT-0/ Cren 5 DO & i 2 IF A
(R*=0.57, P<0.01)(I& 7d, ). Ui BIFEAZ fili P50 A 52 i 45
JINAYEE IR (BIT<0.2), TTER¥)H%Cren 5 GDGT-0/Cren
HATERNIEZ DO i

Xf GDGT HHIFE bR FIEREE K T 8] Y AH DG 23 A
KI, WES GDGT #8hrEJC W E A, %Cren 5
pH IR R AR (K 2), WAL DO 4, pH I
R BE 125521 %Cren X —48 #1; GDGT-0/Cren 5 pH 2
IEMFESEZR, £ pH % GDGT-0/Cren $5454 520
DO 5 pH B A 3 IFEAH X OE £ (R?=0.70), 7EHEIE BT
e, RPMAE I KRR i CO,, {45 pH FEAIRES), 3
W] pH %I GDGT HAT [, HE2mZEH T DO
H AR A B o R AT T B0 B AR N, maritimus 1)
R & B, pH 7E 7.3~7.9 YW Bl N GDGTs 41l ML R
PIEAMUNEPY . AR pH ARLIEFIA T
7.79~7.98 [], HABAR/IN, # pH % GDGT-0/Cren
F1%Cren 1Y 52 W W] Z0% o L, 78 A SCH 5
i, %Cren % ik & 1 DO % 3t [A] 5% ma , T
GDGT-0/Cren FE 2 F DO. T %Cren 3% £k Al
DO AYL[EISE, i GDGT-0/Cren FEZ#% T DO,
H GDGT-0/Cren [ HAE R T %GDGT-0 F1%Cren
FyILF AR Ak, R GDGT-0/Cren FUAE AT LIYE /R
DO WA TR R . 76 A RKIES IS GDGTs
Z 5 FZFOR AT . AR . NH,-N I pH %
22 m, AT RES I SS HTE PR TE A SR KRS
DO HYAHICHE o AR BIWF5E 0 SR AR T3 Z TR AL A
W2 R AT GDGTs 55 DO X R BYEST, ¥
IE GDGTs 1 hy S A L AR I 5 14 MR PR RNk

* 2 KIORBEEHIFEEFSRRY GDGT EiR
B HE K M (R?)
Tab. 2 Correlation between environmental factors and
sediment GDGT indicators in the Changjiang
estuary and adjacent sea area (R?)

%GDGT-0 %Cren GDGT-0/Cren
pH 0.26 0.41% 0.44%*
HhE 0.01 0.51%* 0.22
pindeN 0.19 0.01 0.01

T *3RoR P<0.05, G, IR P<0.01, B WA K

2.4 GDGTs 8 T i F R EIRZ B KR
YR GDGTs % DO i 57 A g2 i 1L T 34
JEL A B LA B PR R A 45 58 (D) A& TF

w@pARMIE

GDGTs [F#fit; (2)GDGTs & Mik281k; (3)r it
% AEAE
2.4.1 BESZMHET GDGTs K&

GDGTs HA7 Fa i M Ak 27 45 14 Fot B 58 A8 16 14
M, ZE g T AR E d B, HE ] R
JE AT IR OE AR R4 3830 Ok, MR R TG IS 2 TE H
REMT, B RAEXRE RN ZBEEHFMET,
GDGTs fEE LR R isgm T H &5, sl
B2 g AR 2 1 404 RIS R B, TR AR
Cren [ fift 3 R = T GDGT-04Y, X ] fE & 5 5
GDGT-0/Cren i DO ¥ Ji£ 114 R A 1M BAEK 114 i IR o 7R AIG
HAIET, GDGTs BYREfig s &A%, AFT GDGTs
(R ERAFUL 420 SR, PRI GDGTs 1 R i ik
FEERERY, HRRES T ARRAMFXT TEX s (A
IS A /NES), X n] BB S5 % - Y% GDGTs B9 LR
X B, AR E ST GDGTs R fi iy
S ] 22
2.4.2 GDGTs & Bg 2281k

TEARAR SRS, S AT T RT3 i 4 1 FR A i
PR T S R BRI, R A R R, 5 R
GDGTs BYH MG & s A 4-4s) (RS k1B g
HRRHIN, HHA M GDGTs MIRTAAL A9 W i3
Fr - FE H I B R (digeranylgeranylglyceryl phosphate,
DGGGP)H 43 & 1 BUSHA 7] T 1B B0 e e LA 48 2
AL, AR R AR mIAEE GDGTsPY, i
Jin GDGTs L3R, Hahman i Som v, DLRREAIL
RE T T FE L0 40
243 WEBEEL

AN TR A PR B S5 A 25 5 | S Tl DR R 9 5 4 e A A
o Bl B REARE T A SR, RIMTE O AT 2
() REE Y, T 7 AEG AEL B 104 oy TR 2SR A0 R o T
Group D(MBG-D), R H(MCG)% 5 S Huf7, M
X GDGTs M E AL A5 i), DO ik BEREfIK
11 P S = e SO R B il o I/ = e s L 1
TP DPANN)IASAS IR ER, o iR VA 2 h DA arly
P 5575 M) DPANN #EZ%11 R 205 500, 5T & B
A AR b, DA TR AT BB A ) T 00 S [T e ]
CL-GDGTs(ll GDGT-0)2K4 i IPL-GDGTs!'S), X A i
JEMRASKMT GDGT-0 AHXS FREFEARAYJE A, (HiX—
ff ATy T BXHIR A S5 F IPL-GDGTs I B fE& A
FERUESS . 28 Brg, iAW GDGTs %f DO 281k
M 17 T A2 Fh oty R AR AR AT oy B 1 B o A ) 4
MEEA R .
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Abstract: Glycerol dialkyl glycerol tetraecthers (GDGTs), membrane lipids of archaea and certain bacteria, are
widely distributed in marine water columns and sediments. Due to the temperature sensitivity of GDGTs, TEX3s
(TetraEther indeX of tetracthers comprising 86 carbons) is widely used in marine paleotemperature reconstruction.
However, some evidences suggest that dissolved oxygen (DO) could also play an important role in determining
GDGTs distributions in cultured archaeal strains, but how GDGTs composition in marginal sea surface sediments
respond to DO levels has remained unclear. The composition of GDGTs both in particulate matters and surface
sediments in the Changjiang River Estuary and adjacent sea area in summer were investigated in this study, to iden-
tify the source of GDGTs in sediments and trace the responses of sedimentary GDGTs to bottom DO. This result
showed that concentration of GDGTs in particulate matters increased with depth, and both the ratios of
GDGT-2/GDGT-3 and GDGT-0/Cren in particulate matters of bottom layer were similar with those in surface sedi-
ments, suggesting that the main source of sedimentary GDGTs are from the deposition of bottom particulate matter.
Further studies found that after excluding stations that were heavily affected by terrestrial factors (BIT>0.2, the
relative abundance of branched GDGTs and crenarchaeol), the relationships between GDGT-0/Cren and bottom DO
(R?>=0.57, P<0.01) showed significant positive correlation. This result suggests that GDGT-0/Cren can be potentially
used to indicate the changes of bottom DO in the studied area. Further studies should be conducted by combining
analysis of archaea communities with intact polar GDGTs to elucidate the driving mechanisms and applicability of
GDGTs for DO indicating.
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