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PEFRAEX bGDGCTs HRETH X ESIHERFH
Distribution and Correlation with Environment Param-
eters of Branched Glycerol Dialkyl Glycerol Tetraethers
in Surface Sediments from the East Coastal Sea of Chi-
na

SR L HEAE L B LRANLFERL AR T
LV Xiao-xia', CHEN Jia-li', YANG Yang', SONG Jin-ming”, LI Xue-gang”,
YUAN Hua-mao*, LI Ning*

(L. A T A2 (DO BE IR 22 BE , 1L L 430074 5 2. W I RE 22 B i PR A5 11 AR 75 5%
266071)

(1. School of Resources Science, China University of Geosciences (Wuhan), Wuhan, Hubei,
430074 ,China;2. Institute of Oceanology,Chinese Academy of Sciences,Qingdao,Shandong,
266071,China)

FEE [ H B2 4 32 B U5 4 A0 = B2l DU b 09 HLITA AT AR IC SR T S BR B 5 A B i 5 5L .
AL ] AR v X R 2 TR W e it Y A TR R 1R Y S 4 2SI b 35 H 9l Y B (branched Glycerol Dialkyl
Glycerol Tetraethers, bGDGTs) AWFFEXF 4, 43 r HAE N A 58 5 K AR (b F5 bR i vl 74 . (A EIEH &
OB 3% B3 B A A (HPLC-MS) 43 i 38 3= 2 R vh bGDGTs 1Y & 1 1 43 A , IF 3 — 2B g i 4 i
5HBHFHER, [ERYTE AT X IUEY o bGDGTs B 465 & i S B K BORA0  fE RigE A -
Fif 5 7 %) 88 T 2R AU VT A i 60 90 e v (L oS A i Vg P DR B X S R 2 S 30 0 4 430 (BID) LB
TEAYL A b T XA B A 52 90ty 6 2 e B A g R IR A a4, (45 18 IbGDG Ts = 2 I T bl I i
A AL B A7 T AN 0Rn i A Y . HA 5 H 4 bGDGTs #4957 #ik 5 A6 F [k VR 4 AL ¥ A 2B bGDGTs LU
IR F s BRAFBR IR EE  BIT 415 AT LAAE S A i 56 5 4 A AR X 22 5 00 48 A 5 2R 381 DX DORR W) b iy R Ak 4 45/ 3%
A8 B (MBT/CBT) A REAE A A4 S 3 kvl M 28 AL Y 15 45

KW :bGDGTs 440 FEifER A ERARE X

RESES P532,Q913 XEIRIRAE A  XEHHS:1002-7378(2015)03-0167-06

Abstract: [Objective] Most of the sediments in coastal region are terrigenous. The organic
matter in coastal sediment can record the climate

WS H #9:2015-06-07 and environment change of the area. In this arti-
& E B8 :2015-07-25 cle, we analyzed and discussed the distribution
TEE A B (1072) &, B2, 28 kg ea pLmer  and correlation with environment parameters of
2 0 VA ) M R A 22 BT 5 branched glycerol dialkyl glycerol tetraethers

o e R B W P 26 S B4 £ T [ (XDAT1020102). g (PGDGTs) in surface sediment from the east
SR RL 2 05 4 T H (41376090) . 30 % MM+ ik iy coastal sea of China. [ Methods)The distribution
(2012045120017 ) &1 ¥ P M E 4 B T & U H of bGDGTs in the surface sediment was analyzed
(GZH201200503) B 4 V5 B using a high performance liquid chromatogra-

phy-mass spectrometry (HPLC-MS). Based on
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this, the correlation between the distribution of bGDGTs and the environment factor was an-
alyzed. [Results]We obtained that the concentration of bGDGTs in the east coastal sea of
China (ECSC) shows different distribuyional style in different region. The bGDGTs concen-
tration decreases with the increasing distance from coast in East China Sea (ECS), while it

increases in the central muddy region of South Yellow Sea (SYS). The BIT value decreases

with the increasing distance from shore except in the upwelling region off the Yangtze River

Estuary. [Conclusion] The bGDGTs mainly come from terrigenous soil. There is also some

bGDGTs contribution from ocean. The organic matter mainly is enriched in the muddy sedi-

ment. The BIT can be used as an index to trace the relative abundance of terrigenous

sources. The indexes of MBT and CBT cannot be applied as a paleotemperature in this re-

gion.

Key words: bGDGTs,distribution, environmental implication,the east coastal sea of China
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1.2 H@maHm

WV R T S (AR BT B S R TGS ) — (R
B+ FEEE B (DCM + MeOH=9 : 1,V : V)£
BRI TC A Z S5 H R WA O AR T R
J& S8 JE HIE © B Fl MeOH A J 3tk vk 1 3t ik e A 43
BEAEW M (FD RS ELL 5 (F2) . % F2 4 i
F 99V IECUBE = 100 5 TN B Wb, TR B A i
1) Cis GDGT YE Ny N A5 » o 200 AR €8 3% - o7 33 15¢ 1]
X CHPLC-MS) #4711l 1K, X &% A1 5 24 Agilent
1200 HPLC, 6460A = H DU 2% FF i 3% 1% . fic % A7 K
AL B R (APCD 5 H W 55 5 (ESD F B +
U5, Kl GDGTs fb& W) 4518 1E O be Al 5 T3 AR
HV AR W E 0. 2 mL/min, ¥EBES EE N (1)0~5
min, 99 % IECHE + 1205 W EE; (2)5~45 min, IEC
FE LA 99 Y2 PRI & 98. 2% 5 (3) 2 J5 P Uk £ i
HEIF Il 2] 9906 1E & be, i AT A (3% A8 Alltect
Prevail Cyano Column (50 mm X 2.1 mm,3 pm);
L&Y E e APCL IR #E4T . APCI/MS 414K
FALAE ) 60 psi, Z5ARIR BE 400°C 5 T8 (N2 It
W 6 L/min, i 200°C, F 4145 L BN 3500
VL EAEBTN 5 pA (~3200 V), g3 A I £ 5
Fo RN B R BB T AR S (SIMD X5
TTHE . J R (m/2) i 1302, 1300, 1298,
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2.2 bGDGTs BI3ER

RAMFIURR Y P bGDGTS 1 & b B 52 PE B Y
B BEAG . B B ARV TURR Y T bGDGTs F %k
e G e RTINS S R I TN D R 0 I S
], SR bGDGTs 1 F i A J2& B B 5 I B 1
S8 T 52 A I 0 38 9 A - E RV L TR SR TE
W) bGDGTs i & 1) bGDGTs AT I 1=
7 BAE B O I (UL 1230 5°E,34. T°N
Hul) LT FE R I AR DL 124, 5°E, 31, 25°N R il
SR — X, X (E X A AE ] BB T DL R
W5 T Y SRR (D IV A A4 bGDGTs Y 5Tk s (2)
AL W F w4 T PR LA L bGDGTs 1
{EL T BB AN A DX I T AR A 1 s B R A A O, T 5
2 bGDGTs @ & w1 B AR 5 A, 8 77 2 iff — 4
5%

Ty A FATT K A XA ) bGDGTs 5
VA IGDGT-5 HA 5 3 M ke L i TR bG-
DGTs WA EA B & A9 AH 6Pk, Hod DL bGDGT- 1
c.bGDGT- 1l ¢ W& 5 iGDGT-5 Ay AH & M B i, %
BER bGDGTs 42 H 4 bGDGTs Y 3 % 77 7 1E

X, HLL bGDGT- 1 ¢ Ml bGDGT-1l ¢ I FE(E 1,
X—4518 5 Tierney 21 Hl Pearson 51 7E 1A
HH RIS 25 R — 8, N — o R b 3 I A AR i
XL B 1 bGDGTs S X £k A FIBFEA
4 bGDGTs Wy 5k, Bk, A4 bGDGTs WY £ 1
WhER 252 BIT 48 BUTE 48 7 i U5 40 B8 AR X i A v
F14) T f e
2.3 bGDGTs 5 EEFRIHEXMH

WEHF R AEY s me) LN R, 58
bGDGTs B 434 XF T #R13F bGDGTs 1Y 2k i Je H 3
RiE R B HAEEE X, HI, ik BIT>0. 4
(bGDGTs £Z3k [ FHEHE) JKE/NF 18 m(K 3k
T3 BRO AL A S AT B bGDGT &) 5 35
BB A 2640 87, BT DLA R R, 6 35 47 35 7R B
(SST) M1 Z= 75 J& BF (SST - Spring, SST - Summer,
SST-Autumn, SST-Winter) 5 bGDGT- 1 b, bG-
DGT-IIb il bGDGT-MIb £ B EM M ELR. 5
bGDGT-II 2 & & M IEM KR H bGDGT-11'b #
B &K EmE)E (SST-Summer) B L R &5
(£ 2), Xt —H LRV HE bGDGTs H H 4

F 1 bGDGT # iGDGT £ & ¥ K18 X 4 (n=58)
Table 1 Correlation coefficients between bGDGTs and iGDGTs (n=58)
2l 43 Component iGDGT-0 iGDGT-1 iGDGT-2 iGDGT-3 iGDGT-5 iGDGT-5'
bGDGT-II 0.32 0. 25 0.31 0.29 0.37 0.19
bGDGT-Il b 0.33 0.15 0.19 0.16 0.28 0. 10
bGDGT-ll ¢ 0. 24 0.01 —0.03 —0.03 0.08 —0.01
bGDGT- I 0. 10 0.19 0. 30 0.29 0. 26 0.16
bGDGT-1I b 0.34 0.16 0. 20 0.17 0. 30 0.11
bGDGT-1l ¢ 0.73 0.35 0. 26 0.22 0.48 0. 26
bGDGT- T 0.08 0.15 0.26 0.25 0.23 0.13
bGDGT-1b 0.41 0.29 0.33 0.31 0.42 0.23
bGDGT-1 ¢ 0.78 0.61 0.57 0.54 0.71 0.54
SUM (major bGDGTs) 0.13 0.19 0. 29 0.27 0.27 0.15
SUM (cyclic bGDGTs) 0.50 0.31 0.33 0. 30 0. 44 0. 25
AR L AE P <<0.01 KFEFH W ZEH K., Note:Blod represents significant correlation ( P <0, 01).
F2 bGDGT UL EWHENFEERERFHERXXE(n=48)
Table 2 Correlation coefficients between the relative abundance of bGDGTs and environmental variables (n=48)
i R E (1) (I fblo (b1  [bIb (bl f(bi) bl (bl
Water depth —0.48 0.19 0.58 —0.60 0. 46 0.67 0.19 0.32 0.29
Salinity —0.31 0.09 0.61 —0. 26 0.09 0. 36 0.07 0. 04 0.06
SST 0.32 —0.39 0. 25 0.53 —0.69 —0. 36 —0.22 —0. 64 —0.24
SST-Spring 0. 31 —0.38 0. 25 0.52 —0.69 —0. 36 —0.21 —0.62 —0.24
SST-Summer 0.54 —0.54 —0.06 0.73 —0. 80 —0.63 —0. 26 —0.70 —0.30
SST-Autumn 0.43 —0. 46 0.13 0.63 —0.77 —0.48 —0. 26 —0.70 —0.28
SST-Winter 0.12 —0.24 0.44 0. 30 —0.51 —0.11 —0.16 —0.51 —0.17
TAlk —0.32 0.09 0.63 —0.25 0. 10 0.40 0.03 0.01 0. 05

T BAARIIZE P <<0. 01 KF T8 E IO IURAIELS bGDGT L& WM AR 5,

Note: Blod represents significant correlation ( P <Z0.01) ;f(i) represents the relative abundance of individual bGDGT compound.
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Fig. 4 BIT distribution in east coastal seas of China

2.4.2 MBT/CBT

W & B, WA DL A ) MBT/CBT 48 £n]
LA 2k 4 7% T 3 1 A A SR X S
DU ) MBT/CBT fig & H F 48 7 i 303 1
AR A, PRI R AT X S v U B h 1) MBT/
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Fig. 5 The correlation between the MAT and latitude
and BIT derived from MBT/CBT

a: L FRILO O TR 3475 b A d: Bk BIT>>0. 4 FisK
TR<T18 m [ H A5 A 5 . o [ Rl A S RE s MATs S22 250
R, Bk AT Xie %07,

a:the sites at the mouth of Yangtze River Estuary;b and
d:the sites except those with BIT > 0. 4 and water depth <<
18 m; c:soil samples from China Mainland; MATs: instru-
mental temperature. Some data was from Xie et al, 201287,
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(28°N~41°N) B4R (7. 2~18. 2°CH Z [T,
FAT R B A KL O TR Y i MBT/CBT 45 1)
MAT 5 BIT £ W] & /% £ AH G, 175 % T JH: Ath 3 437 )
B W AR e (R 5anb) L X Rk BT REE +
) bGDGTs 7E AL i # b B i, 58 A 42 19 bG-
DGTs F 3R H A B bGDGTs FHXT G . 4K
T FH 2R 350 1 DX RR A0 ok DT 6 Y] A V4 A 1Y
i 5490 5 T 3 4 i 0 400 I A STV 1) A i A
HE 52 24, FE R o b IXAR & A I S B B ok AR 4
MBT/CBT Jz i H B9 MAT Bfi2h 5 3% 4 B 5 i 25 1k
FUAE AT (& Sead) o PRIk L AR X T 9 0 AR
Y MBT/CBT K347 it <M 22 AL i B 52

3 i

o E R #R T X bGDGTs f & 0. 45~146. 7
ng/g, K LH B bGDGTs 25 5 & bGDGTs
40%~95% .0 bGDGTs B EEF RN, HEBEA
11X, bGDGTs B9 & & 43 Aii 22 30— 2 1Y DX Bl Pk . H
o ETE O VL B R R IR S G i T e, B
TR bGDGTs 11 38 i i B 45 K 5 100 76 7R 1 i 3k, 1L
A B R BE B 0 B i RE IR, bGDGTs 193X Fh
o i A5 B 5 TR T A HLTE 32 B A T AUk
KA IR 5 U A R bGDGTs B % A 6.
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