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Tetraethers, GDGTs) J& fy B F 4t L8 2 T 41 Jfa I i 1)
FEE RS I ARTE TR BRI W 0 K AR TR
Yy Kbl - 3 DY . GDGTs EE 5y KRR
GDGTs (Isoprenoid GDGTs, IsoGDGTs) f1 3 4%
GDGTs (Branched GDGTs, BrGDGTs)"™, — fif Ik
N 1soGDG Ts SR P ¥ P 7y B » 32 282 ¥ v A1 7 1
A R R LR
SCHOUTEN et al''"" £ T IsoGDGTs 43 1 3 1% %%
BH SRR W EAHOCOC R, B e A R R
J& (Sea Surface Temperature, SST) i) A ¥l #b Bk b 2%
841 TEX;; (TetraEther indeX of tetraethers consis-
ting of 86 carbon atoms) :

TEXg =

[GDGT-2]+[GDGT-3]+[Cren']
[GDGT-1]+[GDGT-2]+[GDGT-3]+[Cren']

T=(TEXy —0.28)/0.015
(R*=0.92,n=44, T3&MHT 0~30 C) (2)
UTAFE SR BHF N 5L 1B 56 36 RS i TEXG, 4 A7 16
R IX 55 8 5 3 58 F 9 3 A 00, HOP-
MANS et al"™ X 4= Bk ifg 7 5930 TR 9 A+ 38 h
GDGTs i 5¢ . 45 i IsoGDGTs £ 8 Ry 3 A,
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35 W] IsoGDGTs #l BrGDGTs £ 16 1 V¥ J5 {57 7= A= Fil
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Ji% TEXs Al BIT 48 b5 i 2219 , 35 5 W 3o i 88 2 10 97
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X5 TEXq, fl BIT 48 b5 0 R AR5 53 5 2% .
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HEAF B —E B T ETE B VAR S 5T
TAEMRERAR K W . S SC3l 43 BF 5% B W 2 0 18 10 AR
t GDGTs & i S 4 A FfAE - B TEX s #1 BIT 4545
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1.1 #RiEE

% Wik o7 F 75 RS A 4E 2 ) W L (Victoria Land)
[ B A K ffi (Cape Adare) 15 2% 1l 4 £ i 2 &
(Edward VII Peninsula) fF} /8 I 5 /4 (Cape Col-
beck) Z 8], HAb 5ty K Bl 28 4h %, w5 1 5 2 i vk 8
(Ross Ice ShelD A%, 22 9. 6 X107 km*, 1Y
IR ATT m A T AR e KOF 8 K IR 22— I 2 R
JREKEEIE iz — . 2 i R — 8y
—2~0 C, IFAAAE U] A0 2= 45 P AR B 22 e (U L
Do B Wi REAE LU AN 1 o AR o b 55 1 T
DRHE » FC b TE S AR AN A7 A 2 2% T 1 AR E L K TR
ALE R W T UK AR A . Drygalski ¢ # fiz
KRG L 1 000 m, BT I 32 28 th m Al R 2K
(Antarctic Surface Water, AASW), & % & [ifi 22 /K
(Dense Shelf Water, DSW) FIZE H: 28 %2 7K (Modified
Circumpolar Deep Water, MCDW) | ¥ /2 i #1 B W2 i |2
7K (Antarctic Bottom Water, AABW) 2520 g1 %% |
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Tab.1 Average temperature of seven cruises investigation in the Ross Sea

Wk st [ SR/ C E= PN
RSPP94 1994 4F 11 H 10 HE 12 J 08 H —1.7540.07 (10 m) [39]
RSPP95 1996 4F 12 H 09 HZE 1997 4£ 01 A 13 H —0.2140.74 (10 m) [39]

AESOPS [ 1996 4£ 10 H 12 HZE 11 J 10 H —1.85+0.04 (10 m) [39]
AESOPS]] 1997 4201 H 13 H&E 02 H 09 H 0.2140.45 (10 m) [39]
AESOPSII 1997 24 H 12 HFE 4 H 28 H —1.83£0.02 (10 m) [39]
AESOPSIV 1997 411 H 15 HE 12 J 11 H —1.4340.33 (10 m) [39]
ROAVERRS NBP96-6 1996 45 12 A 16 H % 1997 4£ 01 H 08 H —0.15(—1.69~1.39 C SST)(0~150 m) [40]
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Map of the Ross Sea and a schematic representation of sampling stations, with depth and the currents
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The arrows in the map represent the flow direction, the gray arrows are the Antarctic surface water(AASW) and

the blue arrows are the paths of intrusions of modified circumpolar deep water(MCDW) onto the shelf
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WERIFREL 3~ 6 g Uk T 5 BF B8 A U R 400 B i 3
B 3 R 2 I (ASE350, 2 ) 1 % B (34
mL) HL IR A Cis-GDGTs /£ N Aw s F & W e/

RO« 1ov/v) IR A BN ZE R IE 100 C g4 5 min
T B ASZEE 10 min, IR HREL 3 K, $45 fr 5 26

TBUIR 5 A% PR 22 R0 R i 4 b L ST - TP I K
fifp i I L 8 2 IR i 1 AT B 4 5 o FHA 325 2 MG
o> BN 73 e A AR 2H 73 o )T e 280
A 1E 3 B A AL (Waters Acquity UPLC Xevo
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Fig. 2 LC-MS chromatograms of the GDGTs of

surface sediment of JB0O2 station
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AL JBOL ufi - S ARAH A2 T RBO3B i (8] 3a I 3b) .
WF 5 X IR HB 43 1 IS 2 )2 VT IsoGDGTs 1y
“E N 87.51~810. 86 ng/g, B JBO1 uh B & T H
fil 3k #h (2 563. 89 ng/g). IsoGDGTs 5 GDGTs Ak
90, 3320 ~ 98. 56%, #E % T BrGDGTs, IsoG-
DGTs Lk GDGT-0 i F, H K & Crenarchaeol, H K
R4Sl 0 A5 B 43 A Ry 46. 97 ~499. 89 ng/g Fl 37. 76
~291.51 ng/g. M FH ZH 5 IsoGDGTs M1 96%
LI s GDGT-1~GDGT-3 & & #1E 0. 30 ~40. 26
ng/g Z A, {4 IsoGDGTs Bt ) 3% A4, BrG-
DGTs & & 3. 50~38. 87 ng/g, F¥{E N 17. 99
ng/g. 1£ BrGDGTs #,GDGT-a(*F{H 5. 94 ng/
@) Al GDGT-1I b CF-HI{H 6. 94 ng/g) W = F H th 2
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Fig. 3 Distribution of GDGTs (a), TOC (b), IsoGDGTs (¢) and BrGDGTs (d) in surface sediments of Ross Sea
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2.2 REINEY IsoGDGTs 1 BrGDGTs 3k iE
IsoGDGTs 5 TOC & & 2 W R it X &R,
H IsoGDGTs 1 TOC ¥ 5 &+ LB FMK KR, ]
WIBE 98 X R Z TR b & 3 2 AR IsoG-
DGTs i EZH K. W58 £ A HIE M & R
P58 4E FH R TR s 20 79 X R AR R 2R e O B
TR Uit Al Terra Nova ¥ (1436 7K , T Bk R , 9
G I8 . JU I VY B ER vk R K SR R o A
IR 7= ) Bt 2 e T A 2 i X TR
AR R 5 T v A AR S ¥ T VKT
VR U R 2 o B B0 B 7 I AREY TR R A
BLUT PR A7 3R AR . B 3 DB WL 3 22 O ¥ v
HAWR %2 F RIS A 7 Ty iy sz, Rk, ve g
#F TOC & 3% ¢ 5 » B (i BLAE JBOT o 5 1
HFEE RIS TOC & AR AR . b i A K 24
G R HARE R R SCA ML SRR R IR . TsoG-
DGTs 5 TOC HA — By 73 A FFAE . 7] BE 2 K 91 4%
A= A TsoGDGTs By BB AL T B HER TR,
W 5T XIS R )Z DR 5 B IsoGDGTs &2 3t
BEAYIEA 2656 £ (0. 974<<R*<C0. 996, p<C0. 01),
R w19 TsoGDGTs H A A 6 ok ¥, — il h
GDGT-0 5 Crenarchaeol H.{H R, 5, 7] i F45 8 72 B
fe ity B X IsoGDGTs 19 ot mik . oo i 7 45 o | 1
Ros {5 R 0.2~2.0, 7 L B Ry =2, obH 4780
WEIE X AR P Ry s fH N 1. 22~1. 86, F- {8 Ny
151, UL & Hinifg )2 DT 1 1soGDGTs 32 22K I
T A
BrGDGTs j# # 8% tA A >f U5 T 1 1 v iy IR 480 41
R B J R 307 T 1 K A R0 T R W v 4 T R R AR
BrGDGTs, HHET L& A EEAH A 577 Er
BrGDGTs & e # K. & L, R X RIZTIRY
1 BrGDGTs & # R K. 29 % GDGTs &1 3%.
AN BFFEIX BIT H 8K Chy 0. 02~0. 11, ¥ K
0.05), 53 HL 25 7 25 L4 1 (0. 01~0. o), M T
ERVEFE B Wi 40 08 CR 9 R A A D F R s |
Zoe HL AR Wy ik WL A VR IR A R Y 2 00, AP A R 1 B
KRIEAWERFHAEY G — DA B8, HAERKFEZ
A BT i A5 w2k R IR BrG-
DGTs 0] G A i /K AR AT TR ) v DA 40 o 9T 7= A=
IsoGDGTs 5 BrGDGTs 29 B M &t X R,
5 25 (R =0. 98, p<<0. 01, n=10)"" [ d {4
ZiE(R*=0.71~0.90, p<<0.01)11% 251 g 43k K RF
(R*=0.56~0. 98, p<<0. 01X [y g B —F, X Fh<k

PEXR -\ & GDGTs IR G A8, e H
X i ¥ s A BrGDGTs 9 [8] if» 47 oK & 75 #h Can %
AR HE T W AR, K 2 IsoG-
DGTs; BL b bifi Y55 77 0 19 55 AR T R 2F Vi D o7
FeA: BrGDGTs iy 40 B i AR 2, (02 il AN A
FEEFRER BRI FLRE VR A = b, BRI 3% X
AR 0 T 0 2 K 0T 5 TR K Rl ) A 7R B T
FEVR BB IR AR LA 06 W VR UTRL ) b 40 B DL DT AR
AL F B hm L B DLBF R X DO b BrGDGTs
5 TOC B RIFHLIERR . XEIE T 2 Wi
Y A K2 A LB B 0 4538 . 16 I 2 B i 9 IS R
JEULEY  BrGDGTs 4R 7] B H ¥ 1 40 14 BT ™ 26 L
FERE U R DR A A . B BIT 45 76 2 1
AT REANE .
2.3 TEXy 18455 SST

Vg 2% T 3 R F 5 IR B N A R AR AL T
HBURMFE R . 3T IsoGDGTs 5 ik B 2 [A] i £ #
KR TEX Je B SST By — B 5 hr, b
% TEXg HAn i IEA XA WE 38 3 1 T 2438 A
FARAFT AR, KIM et al'" 6 TEXq #8457
3% B FAGR X I8 (<15 °C) 1) TEXY, 45 F7 A1 &5 1 X
B (>15 COH Ry TEXE 545 -

[GDGT-2]
L
TEXs; =log ( [GDGT-1]+[GDGT-2]+[GDGT-3] )
(1)
TEX" =log(TEXy;) (5)

X R TEXq #8 br 16 % 3 (9 57 6 & 1 4% 1.
TEXGs £ 5 09 B 58 4 AT 2 307 v 3 B 0 <o A2
FRARBE T —FloFr 7 . A ABESE 45 2R R TEX, 48
PRAE AR 0T BLZE Y G UK RS S A i
PEHE A SST Jyim, Bl & R i s i, &2
St T 27 m . dE AR AR B TEX-SST Al
TEXL;-SST AR,

F2 WMHIBX TEX,-SSTHEAR
Tab. 2 Calibration models between TEXq;

and SST used in the polar sea

ErRE N R? n w2 Uk
1 T=67.5X TEXk; +46. 9 0. 86 396 4.4 [19]
2 T=50.8 X TEXk; +36.1 0. 87 396 [37]
3 T=56.2XTEXg —10.78 0. 94 223 1.7 [18]
4 T=(TEXg —0.3038)/0.0125 0.82 7 2.2 [56]
5 T=—19.1/TEXss+54.5  0.75 396 5.4 [19]

ARSCA A 5 i 1 B AR R OROHE 7 (WOA2013,
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1955—2012 4F 45, A» BEH N 0. 25°, http://odv.
awi. de/data/ocean/world-ocean-atlas-2013/) 1 %} Jf
i B2 0~200 m K& R E. 178 S E
A .2 TEX-SST F1 TEX§-SST Xf H 0 (3£ 3)
Z5RFRW TEXG 5 WOA & HRZIREE N
—E WY AH S, o 53 T 2 I BE A O M B 4
(R*=0.58,p<C0.01,n=15), W& 4a fii/~.

Bl 2 2= (AR 11 ] AR 3 1) Rk i
T BT R K SR pK 180, 90 9 A 7= et . 3 A kb F
% M g S 2 R U DK T 0 32 W 1S 0 AL ) AR )
TR BEAG . IsoGDGTs 5 BrGDGTs & & 2 —3m

AS Ak R, UL TR I AT A AR W AR W] RE 5 Al TR —
B HO VR U R 0 d K (B e — A Ak B IR R EY
PLIL 7 it 2 ol P AR ) AR FTREAE 3 3K B d K AE .
PR g RS WOA B 3 ARZ BT,
K B TEX-SST 24 =X Fr b 8 /9 I8 B 35 e &, i
TEXG-SST AKX P AKX 1T 54X 2HEMRES
WOA E R 3 F 3R)2 0 BB (B 4b) 245
2 Frit sy SST /s 1 19 SST 5 WOA B ZFH1 3
ARBREEATIFHLERR. Hik,. AKX 2 Lo
31 HEhGE TS IX R EA S 2 Brit e
JE e F) R 0 9 IX 3R v R T

®3 FHIE TEXs 1 TEXy-SST HHHER

Tab. 3 Values of SST based on TEXg; and TEX}; in the Ross Sea
SST/C
Wity TOC(%)  BIT TEXss  TEX. WOA E7%&  WOA 3 j
i ' . a1 aatz At a4 ARS -
(30 m) )2 (10 m)
JBO1 1. 34 0.05 0. 38 —0.70 —0.35 0. 54 10. 58 6.10 4,24 —1.63 —1.17
JB02 0.99 0. 06 0. 38 —0.71 —1.03 0.03 10. 58 6.10 4,24 —1.57 —0.77
JB03 0.91 0. 05 0. 36 —0.73 —2.38 —0.98 9. 45 4.50 1. 44 —1.63 —0.78
JB04 1.03 0. 04 0.37 —0.73 —2.38 —0.98 10.01 5.30 2. 88 —1.54 —0.70
RO2 0.58 0.02 0. 35 —0.74 —3.05 —1.49 8. 89 3.70 —0.07 —2.04 —1.50
RO4 1.00 0.03 0.38 —0.69 0. 33 1.05 10. 58 6.10 4,24 —1.79 —1.19
RO 0.69 0.02 0.50 —0.76 —4., 40 —2.51 17. 32 15.70 16. 30 —1.98 —1.46
RO9 1.01 0.02 0.37 —0.72 —1.70 —0.48 10.01 5.30 2. 88 —1.91 —1.30
RB02B 0.43 0.08 0. 38 —0.70 —0.35 0. 54 10. 58 6.10 4,24 —1.32 —0.87
RB03B 1.03 0.11 0.41 —0. 65 3.03 3.08 12. 26 8. 50 7.91 —1.23 —0. 80
RB05B 0.62 0. 04 0. 38 —0.70 —0.35 0.54 10. 58 6.10 4,24 —1.13 —0.79
RB06B 0. 40 0.11 0.42 —0.65 3.03 3.08 12.82 9. 30 9.02 —0. 80 —0.68
RB08B 0.56 0.08 0.42 —0.66 2.35 2.57 12.82 9. 30 9.02 —1.28 —0.92
RBI11B 0. 64 0. 05 0. 38 —0. 69 0. 33 1.05 10. 58 6.10 4,24 —1.54 —0.82
RB16B 0.62 0. 06 0. 36 —0.70 —0.35 0.54 9.45 4,50 1. 44 —1.17 —0.63
S 0.79 0.05 0. 39 —0.70 —0.49 0. 44 11.10 6. 84 5.08 —1.50 —0.96
< SST-1
4r (a) y=3.54x+6.76 41(b)  SST-2
r R2=0.58,n=15 3l 4 WOA3HIREE(10m) .
2 <0.01 + WOA HZE(30 m) .
p <. <
L 2t « WOA EZ%(50 m)
D2 ) = WOA EZ%(100 m) .
M I L ] [ ] L ] [ ]
EEE 1_ 0 ~ < <
B I 21 STEE YL
- -1f < : r X
() 0 3 i A ; g 3 1R 8 & & 0
DI -2} s s
v -1t <« 4 .
5]
L =3+t <
=L !l
L. «
_3 1 1 1 1 1 1 1 _5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
20 -18 -16 -14 -12 -10 -08 % % % % § § § § g 5 g g % 2@
WOA 3 HiREE(10 m)/C . 289889088349
DT ivA

Bl 4 BTG WOA 3 H (10 m) 5 SST-2 £k 3 & () Fil WOA 3 (10 m) \WOA HZ=& 2R EE 5 SST-1 J& SST-2 #4314 (b
Fig. 4 Relationship between WOA march SST (10 m) and SST-2(a) and distribution of WOA march
SST(10 m) and WOA summer SST(30 m,50 m,100 m) and SST-1 and SST-2 in Ross Sea(h)
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Glomar Challenger ¥} f# RB03B, RB06B Fl
RBOSB #i1 IsoGDGTs & & ¥ &K (4r 3~ 87. 51,
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Contents and distribution of GDGIS in surface sediments of
Ross Sea, Antarctic and their environmental significances

CHEN Wen-shen'?, YU Pei-song’?*, HAN Xi-bin"?, ZHAO Jun'?, PAN Jian-ming* '’
(1. Second Institute o f Oceanography, MNR, Hangzhou 310012, China;
2. Key Laboratory of Marine Ecosystem and Biogeochemistry , SOA, Hangzhou 310012, China;
3. Key Laboratory of Submarine Geosciences , SOA, Hangzhou 310012, China)

Abstract: The contents and distribution of Glycerol Dialkyl Glycerol Tetraethers (GDGTs) in 15 surface
sediment samples from Ross Sea, Antarctica were analyzed. Besides, the source of GDGTs and environmental
implications of TEXy were disscussed. The results show that the content of GDGTs is from 93. 67 to
2 663. 37 ng/g with the isoprenoid GDGTs accounts for 90. 33%—98.56% , which are much more higher than
those of branched GDGTs. Isoprenoid GDGTs have significant positive correlation with branched GDGTs (R?
=0.88, p<C0.01). The result indicates that isoprenoid GDGTs come from marine Archaea while branched
GDGTs are mainly from bacteria in sea waters and sediments. Correlation analysis with the WOA database
shows that the TEX}; index reconstructed temperatures are of significant positive correlation with the sea
surface temperatures in summer in the study area. Thus,the TEX}; could be used as a potential index for
paleo-SST reconstruction in the Ross Sea.

Key words: Ross Sea; sediment; GDGTs; TEXq;

REARCREAREREBERERERERERVEREREREBE RGN RERE R RN RE R RN RERE RN RERERERENERERE R RERERERERERERERE GGG
» A ) \ » »
2019 AE G TEAVFSEET B 5

(U VE 24158 ) B N 1452 CN 33-1330/ P, [ Fr 7145 2 ISSN 1001-909X. Z&E ], 16 J. HEN H I8 K17 Bl
FEN A 9. 00 T A E M K 40 JCCEHREF 9% o 15 5L K 5 0 o R Ry B A AR A0 T Mk < VA A T AR
AL B& 36 5 (U VE 2 B 5 ) G 3587 o R 4 - 310012,

A0 T AR ATV R T WG — A2 o 35 A s 4 350 T 7 R A 2 B AR BRI AR AR VR T K
5 :1202026209008803510 , J A M a5 L H “HUIH 7 AL AAT B RIS “ TAT &8 AT 7 I3 R 805 9T b Cifg
FEEEWESE )7 . 1T B B ARG I SR IE 2 1] A 24 4870

YRIFER UL UM T R ABLL I 36 5 O 24 A 58 ) G 48 350 L R 4 - 310012

& :0571-81963193 £ E :0571-81963195

BEZE AN B E-mail;: haiyangxueyanjiu@163. com

KT 4 531
2019 F(BFEFEMRMEITE

[ADRE
2 T b fik

15 2t ANEOE & H G
PR A
W& s

HaE




