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Magnetobiochronologic Calibrations
A site-specific numerical age date for each nannofossil datum is calculated after determining the occurrence of a datum at a depth. This is done through converting the depth scale into time using magnetic reversal ages from the Site (Figure S1). The depth-age conversion is calculated using the equation:

where X1 and X2 are the upper and lower depth boundaries of the magnetostratigraphic chron, respectively, X3 is the depth of the nannofossil datum, Y1 and Y2 are the younger and older magnetostratigraphic age boundaries, respectively, of the chron according to the Geomagnetic Polarity Time Scale (GPTS; [1]) and Y3 is the age of the nannofossil datum calibrated to the GPTS (Figure S1). The new GPTS is based from the Astronomically Tuned Neogene Time Scale (ATNTS) of [1].
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[bookmark: _Toc528229633]Figure S1. Schematic diagram showing the procedure in determining the age of a given nannofossil datum (Y3) at a particular depth (X3) plotted against magnetostratigraphic reversals. The variables are explained in text.
The depths of magnetostratigraphic events from IODP 349 are obtained from [2]. The magnetic reversal ages are from the ATNTS of [1] compiled by [3]. The calculated ages are then compared to nannofossil ages summarized by [3] and to ages determined from other studies (Table 2.1 in main text). Figure S2 summarizes the magnetostratigraphic events identified in Site U1431D and the core depth of their occurrence.
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[bookmark: _Toc528229634]Figure S2. Magnetostratigraphic events identified at Site U1431D. Ages of upper and lower boundaries of chrons are based from the ATNTS2004 of [1] compiled by [3]. The updated shipboard magnetostratigraphy is obtained from [2]. Black = normal (n) and white = reversed (r) polarity. Abbreviation listed: mbsf = meters below sea floor.
The calibration of the nannofossil ages are used to calculate the age of sediments in the site. This is done through linear interpolation between tie points. At any given depth, the age of the sediment is given by the equation:


where Ysed is the age of the sediment to be determined, Xsed is the sediment depth in mbsf, X1 and X3 are the top and bottom depths of the nannofossil tie points, respectively, and Y1 and Y3 are the younger and older nannofossil datums in the interval, respectively. The ages of the nannofossil tie points are obtained from the magnetostratigraphic data from the site, except for sediments from 0.01 mbsf to 25.925 mbsf, where ages from [3] are used as tie points.
Older biostratigraphic work aimed to provide numerical ages for nannofossil datums through calibration with a previously established stratigraphy. The most common calibration techniques are correlation with magnetostratigraphy and oxygen isotope stratigraphy. Ages from previous works can be compared only if they are recalculated against published values to the new time scale by [1]. For recalibration based on magnetobiochronology, the equation from [4] is used:


where A is the age of the datum, T is the age of the top boundary of the chron, B is the age of the bottom boundary of the chron, and the subscripts “o” and “n” indicate old and new time scales, respectively. The new time scale used is the ATNTS2004 of [1].
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