
Supplement of Clim. Past, 11, 1507–1525, 2015
http://www.clim-past.net/11/1507/2015/
doi:10.5194/cp-11-1507-2015-supplement
© Author(s) 2015. CC Attribution 3.0 License.

Supplement of

Stratification of surface waters during the last glacial millennial climatic
events: a key factor in subsurface and deep-water mass dynamics

M. Wary et al.

Correspondence to:M. Wary (melanie.wary@u-bordeaux.fr)

The copyright of individual parts of the supplement might differ from the CC-BY 3.0 licence.



Why interpreting the reconstructed planktonic foraminiferal temperature signal as relative 

subsurface temperature variations is coherent in our study area? 

 

In the present study, we reconstruct oceanic temperatures by applying a transfer function to planktonic 

foraminifera assemblages. This transfer function uses a modern database where annual and seasonal 

oceanic temperatures are extracted at 10 meters water depth. In such a configuration, the reconstructed 

temperatures are, or should be a priori, assumed to represent sea-surface temperatures (SST).  

However, the comparison of our foraminifera-derived temperature (F-Temp) signals with our 

dinocyst-derived SST signals (reconstructed by applying a similar transfer function to dinocyst 

assemblages) shows strong discrepancies. Studies dealing with SST reconstructions obtained through 

different methods (e.g. Mg/Ca on planktonic foraminifera shells, relative abundance of planktonic 

foraminifera index species, alkenone index UK’37, transfer functions applied to assemblages of 

planktonic foraminifera, dinocysts, diatoms, coccoliths, etc.) are generally also confronted to similar 

discrepancies (e.g. Mazaud et al., 2002; Sicre et al., 2005; de Vernal et al., 2005, 2006; Peck et al., 

2008; Penaud et al., 2011). To explain it, the authors usually call for differences in growth season 

and/or in depth habitat of the associated organisms, and/or for interannual variability, and/or for 

allochthonous advection. In the case of dinocyst-derived versus planktonic foraminifera-derived 

temperature reconstructions, many studies have mainly attributed these discrepancies to changes in 

depth habitat (e.g. de Vernal et al., 2005, 2006; Penaud et al., 2011).  

In our case, such an explanation is strongly coherent from an ecological point of view, given that: 

1) While dinoflagellates, as part of the phytoplankton, are restricted to the photic layer 

(Sarjeant, 1974), heterotrophic planktonic foraminifera may live deeper (e.g. Schiebel et al., 

2001). This is particularly true for the main species composing our foraminiferal 

assemblages since they do not bear any symbiont. 

2) Our dinocyst-derived SSS (sea-surface salinity) records indicate the presence of a low saline 

surface layer throughout the last glacial period (mean of 31 and 32 psu for summer and 

winter SSS respectively). However, the planktonic foraminifera species identified in our 

assemblages (Table S1) barely tolerate such salinities (Tolderlund and Bé, 1971). 

Hence, given the ecological tolerances of the identified planktonic foraminifera species, it seems 

consistent to relate planktonic foraminifera assemblages to a depth habitat deeper than the one of 

dinocysts. 

However, as SST in the modern planktonic foraminifera database are extracted at 10 m water depth, it 

is a priori incoherent to interpret the reconstructed F-Temp as subsurface temperatures. Nonetheless, 

according to previous works focused on transfer functions (using the modern analog technique) 

applied to planktonic foraminifera assemblages, it seems reasonable to interpret the F-Temp signals as 

relative variations of subsurface temperatures in our study area. 

Indeed, for transfer functions sensu lato, the reference living-depth of foraminifera to consider in 

modern SST training sets is really problematic and its definition not trivial. Numerous tests were 

previously done on this question. Among them, Pflaumann et al. (1996) have demonstrated that such a 

consideration does not provide significant differences in the reconstructed F-Temp. Telford et al. 



(2013) showed that “For cores north of 25°N, the [paleo]reconstructions from different depths and 

seasons resemble one another, with an offset”, implying that even if we have chosen another 

extraction depth for SST, the relative variations of our signals would be very similar.  

Furthermore, even if Telford et al. (2013) evidenced that for sites in the North Atlantic drift (including 

the nearby site NA87-22; cf. page 862) paleoreconstructions at all depth are statistically significant, he 

also argue that “the most ecologically relevant depth varies in space and time, and the assemblages 

will probably integrate the communities from several depths and seasons, so selecting a more 

appropriate fixed depth for temperature reconstructions for each location is probably not trivial and 

does not completely circumvent the problem.”. This latter statement is also supported by Adloff et al. 

(2011): “The currently used technique to reconstruct temperature from planktonic foraminifera [by 

extracting SST averaged over a depth interval depending on the living depth of the foraminifera 

species identified] is likely inadequate for time periods when the vertical temperature gradient was 

different from today”. Hence, it appears that there is no valuable reason to define a depth or a 

depth section (for the extraction of SST in the modern database) as more appropriate than 

another one, particularly because it must have evolved through time.  

Therefore, in our study area, it seems coherent to interpret the F-Temp signals – reconstructed from 

modern SST extracted at 10 m water depth – as relative variations of “subsurface” temperatures. The 

“subsurface” depth range is however difficult to define, but we can reasonably suppose that F-Temp 

signals are integrated over the potential depth range of the whole assemblage (i.e. 0-300 meters water 

depth here).  

Such an assumption allows for the conciliation of our phytoplanktonic-derived versus zooplanktonic-

derived signals, i.e. the reconstructed hydrological parameters as well as the environmental 

information carried by the respective assemblages (characterized by communities which ecologically 

do not sound as belonging to a common environment / water mass). Thus, it allows us to provide a 

constructive view of what can be interpreted from the strong difference calculated. 

 

 

  



Table S1: raw planktonic foraminifera counts 
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300 12155 107 66 100 58 8 24 5 1 2 371

310 12179 116 62 84 58 2 32 3 3 1 1 362

320 12204 125 69 82 42 7 23 6 2 2 1 1 360

330 12228 143 67 74 41 7 19 7 1 1 1 361

340 12253 122 73 71 38 8 33 4 3 1 2 355

350 12277 85 98 100 30 10 30 2 2 357

360 12302 112 86 94 38 1 32 2 2 367

370 12326 129 73 100 21 2 37 5 1 2 2 1 373

380 12351 136 84 77 28 3 37 2 2 1 1 371

390 12375 154 65 59 38 2 23 7 1 1 1 351

400 12400 185 56 55 23 4 20 8 1 352

410 12866 171 57 64 53 3 22 12 1 1 384

420 13332 151 64 97 27 1 28 7 1 2 378
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450 14731 314 20 22 13 1 4 1 375
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490 16597 348 8 10 12 4 1 383
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540 17771 261 7 12 24 52 4 360
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570 18012 260 2 32 29 51 374

580 18092 288 7 17 18 31 1 362

590 18140 295 12 18 34 26 385
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680 18982 299 6 15 10 31 1 362
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1800 37146 170 18 70 83 4 26 371

1810 37274 168 22 79 91 16 13 1 1 391

1820 37402 92 36 96 123 24 25 396

1830 37530 157 15 94 110 25 15 1 417

1840 37658 151 16 82 70 18 16 2 355

1850 37786 175 12 84 59 24 23 1 378

1860 37914 259 9 73 38 15 8 402

1870 38042 270 19 53 15 11 8 376

1880 38170 330 5 16 8 1 4 1 365

1890 38498 371 3 6 5 2 387

1900 38826 350 5 4 359

1910 39154 362 3 5 7 4 381

1920 39482 382 3 4 10 1 400

1930 39810 298 6 21 27 2 354

1940 39910 184 8 114 54 7 14 381

1950 40010 224 6 127 53 7 10 427

1960 40110 295 2 42 46 4 389

1970 40196 312 3 20 9 7 351

1980 40281 318 4 22 12 356

1990 40367 373 6 11 5 1 396

2000 40453 328 5 14 16 1 2 366

2010 40539 327 4 15 23 6 375

2020 40624 324 5 23 17 2 3 374

2030 40710 292 4 32 42 15 1 386

2040 40827 203 10 107 21 5 26 1 373

2050 40943 154 17 75 119 3 27 395

2060 41060 184 8 76 71 6 24 369

2070 41177 163 13 71 58 5 47 2 359

2080 41293 194 14 105 43 3 25 384

2090 41410 214 16 83 49 1 51 414
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