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This auxiliary material contains two word files. 

 

1. Text S1 (2009pa001879-txts01.doc): Age model for MD02-2594 and 

Splicing of MD96-2080 and MD02-2594 into singular records, Agulhas  

Bank Splice (ABS) 

 

This supplement provides information about the age model of core MD02-

2594 and about the splicing procedure  

between MD02-2594 and MD96-2080 to obtain a single record named Agulhas 

Bank Splice (ABS). 

It contains two figures and two tables:  

 



Figure S1. Age-depth function from MD02-2594 14C AMS dates. Conventional 

ages are shown in grey, calibrated  

ages in black.  

 

Table S1. Globorotalia inflata 14C AMS ages and calibrated calendar year 

ages for core MD02-2594. 

 

Table S2. Tie points for establishing the age model of MD02-2594. 

 

Fig. S2. Data profiles for MD96-2080 and MD02-2594. MD02-2594 records are 

shown in pink. a) Benthic d18O  

(F. wuellerstorfi) (‰ VPDB), MD96-2080 in brown, CBR in blue; b) Benthic 

d13C (F. wuellerstorfi), MD96-2080  

(cyan) (‰ VPDB); c) Planktonic d18O (G. bulloides), MD96-2080 in red (‰ 

VPDB); d) Planktonic d13C (G. bulloides),  

MD96-2080 in green (‰ VPDB); e) MD96-2080 (violet) and MD02-2594 G. 

bulloides Mg/Ca-derived SST (ºC); f) MD96-2080 (navy)  

and MD02-2594  (micras). Top bar displays Marine Isotope Stages. Vertical 

shading highlights interglacials. 

 

2. Text S2 (2009pa001879-txts02.doc): d18O records of sediment cores used 

in the SST comparisons between different core sites in the Indian Ocean  

(Fig. 5 of main text) 

 

This supplement shows a figure with d18O records of the sediment cores 

used for comparison of SST in Figure 5  

of the main text for inspection of age modelling.  

 

Figure S3. d18O records of sediment cores whose SST records are shown in 

Figure 5 of main text. a) MIS 1-3,  

b) MIS 5e-6. Foraminiferal species used for isotope analysis are 

indicated with the core names. Core sites  

are ABS, this study; CBR, Atlantic sector of Agulhas Corridor [Peeters et 

al., 2004]; MD96-2077, Indian  

sector of Agulhas corridor [Bard and Rickaby, 2009]; WIND28K, western 

tropical Indian Ocean [Kiefer et al., 2006];  

MD98-2165, south Indonesian archipelago, MD79-257, Mozambique Channel 

[Levi et al., 2007]; MD98-2162, Indonesian  

Through Flow [Visser et al., 2003]. d18O profiles are shown on their 

published age scales.  



Text S1: Age model for MD02-2594 and Splicing of MD96-2080 and MD02-2594 

into singular records, Agulhas Bank Splice (ABS) 

 

This section provides the radiocarbon data (Table S1), age-depth function (Figure S1) 

and correlation tie points between MD02-2594 and MD97-2120 (Table S2) that were 

used to construct the age model for MD02-2594. 

For details about the radiocarbon dates and age-depth function of MD96-2080 we refer 

the reader to Martínez-Méndez et al. [2008]. 

 

 

 

Fig. S1. Age-depth function from MD02-2594 
14

C AMS dates. Conventional ages are shown in grey, 

calibrated ages in black.  
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Table S2. Tie points for establishing the age model of MD02-2594. 

Core depth 

(cm) Age (a BP) Age control point 
14

C calibration and references 

50.5 2,815 
14

C AMS [Fairbanks et al., 2007] 

110.5 7,014 
14

C AMS [Fairbanks et al., 2007] 

155.5 9,460 
14

C AMS [Fairbanks et al., 2007] 

165.5 9,966 
14

C AMS [Fairbanks et al., 2007] 

210.5 12,626 
14

C AMS [Fairbanks et al., 2007] 

245.5 15,813 
14

C AMS [Fairbanks et al., 2007] 

255.5 16,935 
14

C AMS [Fairbanks et al., 2007] 

295.5 18,833 
14

C AMS [Fairbanks et al., 2007] 

345.5 30,559 
14

C AMS [Fairbanks et al., 2007] 

405.5 37,881 
14

C AMS [Fairbanks et al., 2007] 

465.5 44,887 
14

C AMS [Fairbanks et al., 2007] 

545.5 55,074 
18

Obenthicc tuned to MD97-2120 [Pahnke et al., 2003; Pahnke and Zahn, 2005] 

669.5 74,479 
18

Obenthic tuned to MD97-2120 [Pahnke et al., 2003; Pahnke and Zahn, 2005] 

For the youngest part of MD02-2594, i.e. sediment samples above 50.5 cm (our 

first radiocarbon age), we have assigned ages by extrapolation. To do so, we have 

assumed an age of 0 for the sample at 1 cm core depth (sample interval 0-2 cm) and 

computed the equation of the straight line between that present age and our first 14C 

calendar age at 2,815 yr (50.5 cm sample depth, Fig. S1). We have used this equation to 

compute all ages younger than 2,815 yr. Age for samples between control points are 

calculated by linear interpolation. 

In order to fill the gap in MD96-2080 and to construct the continuous ABS 

records we determined the best fit with MD02-2594 by comparing the benthic 

[Martínez-Méndez et al., 2008; Martínez-Méndez et al., 2009] 18O and 13C and 

planktonic records, the planktonic Mg/Ca records and the SS [Martínez-Méndez et al., 

2008, Negre et al., in press] of both cores with each other (see Fig. S2). Data records 

from the nearby Cape Basin Record (CBR) [Peeters et al., 2004] were used as further 

reference (Fig. S2). The MD96-2080 and MD02-2594 18O and Mg/Ca records match 

well at 80 ka while planktonic and benthic 13C of both cores are offset in this section. 

This potentially indicates that some of the MD96-2080 sediment section that we 

initially ascribed to MIS 5a may actually be from MIS 3, in which case multiple 



hiatuses would exist in this core. Hence to construct the spliced ABS record we use the 

MD02-2594 records back to MIS 5a and then splice in MD96-2080 at 87 ka.  

 

Fig. S2. Data profiles for MD96-2080 and MD02-2594. MD02-2594 records are shown in pink. a) 

Benthic 
18

O (F. wuellerstorfi) (‰ VPDB), MD96-2080 in brown, CBR in blue; b) Benthic 
13

C (F. 

wuellerstorfi), MD96-2080 (cyan) (‰ VPDB); c) Planktonic 
18

O (G. bulloides), MD96-2080 in red (‰ 

VPDB); d) Planktonic 
13

C (G. bulloides), MD96-2080 in green (‰ VPDB); e) MD96-2080 (violet) and 

MD02-2594 G. bulloides Mg/Ca-derived SST (ºC); f) MD96-2080 (navy) and MD02-2594 SS (m). Top 

bar displays Marine Isotope Stages. Vertical shading highlights interglacials. 



We observe that MIS 2 data of all MD96-2080 records is closer to Holocene 

values than that of MD02-2594. We suspect that disturbance in the upper meter of MD96-

2080 produced mixing of sediments of Holocene and MIS 2 age erasing the full glacial 

signatures. Also note that most of the Holocene is lost in MD96-2080 due to flow out 

during core recovering. The Mg/Ca-derived SST of both cores in the upper part disagrees 

in which MD96-2080 Mg/Ca-derived SST reaches 20ºC while the estimations from 

MD02-2594 hardly reach 18ºC. Furthermore, we have suggested that mixing of sediments 

of Holocene and MIS 2 age erases the full glacial-interglacial amplitude in MD96-2080; 

hence, the Mg/Ca-derived SST on MD96-2080 may have been even higher. Although we 

do not have a satisfactory explanation for this discrepancy, we note that the region around 

South Africa displays high SST gradients due to the interaction of waters from the South 

Atlantic Subtropical Gyre, Sub-Antarctic domain and the inflow of the Agulhas Current 

(see Fig. 1). It may be possible that the slightly northward and westward position of 

MD02-2594 leaves this core with a slightly lower influence of the Agulhas Current than 

MD96-2080 undergoes. Indeed, the few Mg/Ca data available for the Holocene of MD96-

2080 suggests an increasing trend in SST along the past 345 ka on MD96-2080.  
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Text S1Text S2: 


O records of sediment cores used in the SST comparisons 

between different core sites in the Indian Ocean (Fig. 5 of main text) 

 

 

Fig. S3. 
18

O records of sediment cores whose SST records are shown in Figure 5 of main text. a) MIS 1-

3, b) MIS 5e-6. Foraminiferal species used for isotope analysis are indicated with the core names. Core 

sites are ABS, this study; CBR, Atlantic sector of Agulhas Corridor [Peeters et al., 2004]; MD96-2077, 

Indian sector of Agulhas corridor [Bard and Rickaby, 2009]; WIND28K, western tropical Indian Ocean 

[Kiefer et al., 2006]; MD98-2165, south Indonesian archipelago, MD79-257, Mozambique Channel [Levi 

et al., 2007]; MD98-2162, Indonesian Through Flow [Visser et al., 2003]. 
18

O profiles are shown on 

their published age scales.  
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