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High resolution Sr/Ca profiles of three Tridacna specimens
and their potential as sea surface temperature proxy

SHAO Da, YAN Hong, WANG Yuhong, SUN Liguang

(Institute of Polar Environment, School of Earth and Space Science, University of Science and Technology of China, Hefei 230026, China)

Abstract; Three modern Tridacna specimens of different species were collected from Xisha Islands of South
China Sea and the high-resolution Sr/Ca ratios of their inner shells were analyzed. Two Sr/Ca profiles of
Tridacna (Tridacna gigas, Tridacna squamosa) display regular seasonal variations and close correlation
with the instrumental sea surface temperature (SST) of the studied area. Four statistically significant
models were proposed based on the linear regression of the Sr/Ca ratios (monthly or weekly values and
extreme values) and the SST. These models could be used to reconstruct the SST of Holocene from the
Sr/Ca ratio of Tridacna’s inner shells.
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Tab. 1 The sampling information of Tridacna specimens
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Fig. 1 The map of sampling location

(a) Xisha Islands of South China Sea; (b) Yongxing Island and Dongdao Island; (¢) sampling site for YX1
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Fig. 2 The radial section of modern Tridacna

specimen YX1 and the sampling line
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Tab. 2 The statistics of Tridacna Sr/Ca profiles (mmol/mol)
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Fig.3 The Sr/Ca ratio profiles and chronologies

ol il g
=)
B

of the studied Tridacna samples

X — 5 ) —

XFF DD3, R A EKHEA 1.5 4, HE
B T3 Sr/Ca LA Bl & 45 1% 0 KB A2 T MG
AT IO A S ) At A A R AR Ak PR R
AT AT R I A 0 5 O SCHE IR — 22 W 4F A
WIHEAT ). W8 Sr/Ca Ho Al Ml 28, & 3% 1 74
Tl e TR S ARL B T 3k 43 T, LR B Ry T W A 4, L R XS
N HE 1 St/ Ca, & 4 B AL St/ Ca B 5 3 B A% IE
K FR. 2T N DD3 (REEE) 2 315 H Al 97 b
HEE TR AR 2 A4 %o g € 2R (B I AH 56D, — b il RE (14 i B
J& DD3 XF Sr 8 i W W 85 =X 5 b B Y R R
AP,

IR, — LE I v X 72 2K 1) Sr/Ca B i 32 3|
A K R R, DA AR B AT Bt A R TR 1
JNLSr/Ca H A8 o s N2 R BF 5 R, YX,
Y X2 3k PR BE A B A2 AR KR, X
Elliot 76 8 2 ERBF 78 19 3 Fh il BE A9 15 50 26 1Y), 3
Tt FH A [ TR R M8 R i AR AN 37 A K SR 1Y) B
XFF DD3, 3R AT A 19 A AR 22 R0 1.5
A JE L PIAEA 2 ) St/ Ca {5 2 B0 17— 4F s
— T (TEWAE S5 0.2 mmol/mol). 454 SST
B IR A ][], 2 B B X N 1 | — 4 A& 2% (2001
AR WA HBUAR X IR R X 2002 4E ), H kX
Fift Sr/Ca Fifi B [A] B ARG 09 1% 0 BE R RERE 1) Sr/Ca FUAE
FE— s R T 32 3 AR K R R AR 1 Y 52 . L)
TR A R R Y O 1 A SR BT 5 AH B 2 TR B RN
{8t R T AS O AR S o A
2.3 HEWESr/Ca FIIMERRE

R 5 B8 R AR i ) SR A ) ] AR R A 5 5, FRAi]
ALK RERE R Sr/Ca 13 91 #E 47 4F A5 2 (B 3). #F
st >R S BsF 359 Ry % AR o BRTT AT LK SR A R T 3T R
TE N KB FET B (8], 0 2 A 9 b K Ak 27 48 b £
B B9 K B ). 43T 1982~2009 4E Ry SST W7k, F
TPV X R0 R K (5~9 H B FH4 SST 43
WM 29,3, 29.4, 29.4, 29.2 F129 °C)fij £ Z= W} 1]
B (1 SST d/hR24. 7 °C) S5 A RERE I 4 K 4%
JLIRAT AT LAAR B Sr/Ca Y W (H 2 17 4R AR AR 2.
YX1,YX2 X P EERRAE R 5 2 H - Sr/Ca 5§
SST 5 AR , I FRATTHE Sr/Ca 47 J8 A b (4 Je K
EEME 1 H EWAMAA 1 H Z A Sr/Ca i
FAF IS B 2o M N A A5 21, i — 2D T4 Sr/Ca 1 % 2]
XTI A A 43 HE G T DD3 . R HAE B 0 HORE 5L
SR FRATTR B 43 9 3R 0 6 1 2L BE R S



%14

FEERE & o P 5 Sr/Ca B Lt . 3 Ay A 69 x5 b 547 5

N ) AF JE 1Y) S/ Ca HAR B /N A5 43 50 5 6] g 4 4y
Hh IR S A1 ) X I e RS TR A B T s T 1 s
[E] B [ A 3 ol 4 P A7 (1 A 7 i 4 B 23R 1 % iz o L
FH T AR SR AN A0 L G0 AR E W] BB AE TE B
BRIRZE.
2.4 WERESr/CalttfEE SSTHIXZR
T AR BRSO 0 I R T DT R L 1 S T N b Bk
iR s B A S i 0 DK SR WD DA N O
o, T A B SST JF 51 ™ & 4% i (8] () 25 0 o, T
Sr/Ca (B ¢ 45 i) BE BCRE. 7 B [l AR 2 B BR T 1 A
(ol 7B Je IR JRD B9 St/ Ca B 42 5 45 I L BE %) 1 41
oAt B 5] 53 7% S/ Ca #4238 o 42 Pk P 4 3R 15 1. 31X
HIEATHE 7 —A3H AT 82, By iR 7 —4E N
AR A K L AELXT AR B TR R 1 BIF 5 R B AR Y
A T R ARSI — B R, A gt
1 30 et ol P A R AR R 6 R Y T 0K Sr/Ca IR 1 S
SST JFFIHEATAEAR T 0L, H R T8 Bk B RE AN (] 4F 453 (]
A KA B AR AE AR T A KR L
SI YR 22, X ] 6 2l VR R T AR R B — 5 A D
25 o AT T B0 2 308 V5 0 25 000 7 5 A K 1 22 1L
LA B T 8 — a5 6 T I A o T St A A A
DLAM B L FRATT I A A FH e 1k S0 #1953 1 o
V) T 2 B L 2L X RO — T 2 i e
WIFAZ AR IS O 5 —Jr T ik A K
R AR HCAR SR 38 ek A0 A FRAS 1 i AR 0 A 1 B
5 TV T B A B A= R 3 e Bl A Y 18 22, (A5 AT 5
PEREAR BRIt AT Al 58 38 48 103 19 B0 1547 B )
Xof I I B2 B TH B X LA A 45 R A SST Xt Rz ¢
FE O EATEHBHAER T YXT 5 YX2 WA
BEY SST M AH R & &, H 5 SST 28 L AH Pr 94, 1M
DD3 5 SST 4 IEAH 5 & R WAR B 1, {H3206] 1 A7 7
NGRS
TEAHIESE v, FEATT AT T P A Oy vk R 306 IR B2 1
Ji
Tkl —aExn B EE R A SR 4
BRI Sr/Ca IFF H 3% 5 H J8D 43 #2361 SST J7 5]
X R, HEAT LA (R 5) S B LR 2t s AR
YX1-a:Sr/Ca(mmol/mol) =
3.595—0.048 7 X SST(C),
(R* = 0.697 8,n= 133); (D
YX2-b:Sr/Ca(mmol/mol) =
3.166 —0.050 3 X SST(°C),
(R* =0.862 4,n=49); (2)

2.5 20042003 2002 200120001999 1998 1997 1996 1995 1994- 23

~16F YX2 431
E 1.7+ ! _ 1o
QR ) o
Eg 2T e
:‘_“‘ [74]
QZO 25
@21k 2007 2006 2005 2004

4 BEEWRSr/Ca LEMBELSER(ELR)
5 SST(ZE i O BIX R X B
Fig. 4 The correlation between the Sr/Ca profiles
(solid dots) and the SST series Chollow dots)

of the studied Tridacna samples
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Fig. 5 Linear regression between Sr/Ca ratio and SST of the studied Tridacna specimen using method 1 (left)

and residual SST (right, calculated by subtracting measured SST from estimated SST)
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Fig. 6 Linear regression between Sr/Ca ratio and SST of the studied Tridacna specimen using method 2 (left)

and residual SST (right, calculated by subtracting measured SST from estimated SST)
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