










Fig. S3. (A) Zonal section of dissolved iron concentrations along the equator from 150°E to 110°W [data from Slemons et al. (48) and Kaupp et al. (26)].
(B) Averaged Fe concentrations (50−100 m), with the errors representing the SD of the data. (C) Vertical velocities (averaged over 30–80 m) from GFDL ESM2M
model (49), averaged over a 1° and a 2° meridional band. Upwelling rates are about a factor of 2–4 lower in the western equatorial Pacific than in the eastern
equatorial Pacific, with the west−east gradient being more pronounced closer to the equator (1° band) than in the 2° meridional band.

Winckler et al. www.pnas.org/cgi/content/short/1600616113 5 of 9

www.pnas.org/cgi/content/short/1600616113


Fig. S4. Correlation between iron and opal, and their accumulation rates at the central equatorial Pacific site TT013-PC72. Iron is highly correlated with opal
concentration (A) and calcium carbonate (D). However, 230Th-normalized opal fluxes are not correlated to iron supply (B). The apparent correlation, observed
between the stratigraphic opal and iron accumulation rate (E), is due to artifacts, related to carbonate dissolution and/or sediment redistribution. We do not
observe a significant correlation between Fe flux and δ18O over the past 500 ky (C), in contrast to 232Th flux (dust proxy) and δ18O (Fig. 2B). The absence of a correlation
between Fe flux and δ18O indicates a substantial source of Fe that is not associated with dust, which we attribute to supply by upwelling from the EUC.
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Fig. S5. Stratigraphic accumulation rates (BMAR) of excess barium (blue) and dust (red) for the three sites: (A) ODP 849, (B) TT013-PC72, and (C) RNDP 74. The
oxygen isotope records (black lines, y axis not reversed) are included for reference. Stratigraphic Baxs accumulation rates are strongly correlated to stratigraphic
dust accumulation rates but not to the climate signal. Correlation factors are indicated in each panel, all P < 0.001. The apparent correlations may be related to
a combination of the following potential artifacts: (i) variable dilution by CaCO3, the main phase in the sediments; (ii) the effect of the loss of CaCO3 by
dissolution on δ18O-derived age models (e.g., by apparently shortening the duration of CaCO3-poor intervals); and (iii) variability in sediment redistribution.
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Fig. S6. Iron and opal records from the central equatorial Pacific site TT013-PC72. (A) The 230Thxs-normalized accumulation rates of iron (red, Fe data from ref.
27) and opal (dark yellow, from ref. 23). (B) Stratigraphic mass accumulation rates (BMAR, open symbols) of iron (27) and opal (23). (A and B) Correlation
coefficients of accumulation rate time series are indicated. (C) Iron concentration (red, from ref. 27) and opal concentration (dark yellow, from ref. 23, left y
axis) vs. calcium carbonate content (black, right y axis, reversed scale). Correlation coefficients of opal (dark yellow) and iron concentrations (red) with CaCO3

content are given.

Fig. S7. Time series of Baxs (blue) and
232Th (red) at the central equatorial Pacific site TT013-PC72. The concentrations of 232Th and Baxs are dominated by

dilution with calcium carbonate (as are all other sedimentary constituents). By normalizing the proxies for dust and for productivity to 230Th, we correct for the
variable dilution with CaCO3 and can then compare meaningful fluxes of these components.
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Fig. S8. Correlation between sedimentary constituents and calcium carbonate, the dominant component of the sediments, at the central equatorial
Pacific site, TTN013-PC72. (A) Fe, (B) opal, (C) 230Th, (D) 232Th, and (E) Baxs, respectively, vs. CaCO3. All components are highly correlated with CaCO3 (see correlation
factors, all P < 0.001), indicating that dilution by variable calcium carbonate preservation is the primary control on the concentration of all components, including
lithogenic (232Th), biogenic (opal, Baxs), and authigenic (230Thxs, decay corrected to time of deposition) constituents as well as iron, which is supplied from
multiple sources.

Table S1. Core locations and data sources

Core Location Age model δ18O* U/Th isotopes Baxs Opal Fe

ODP 849 (3,839 m) 0.2°N,110.5°W (64) (64) (19) this study n/a§ n/a
TT013-PC72 (4,298 m) 0.1°N,139.4°W (27)† (21) (19, 20, 65) (21) (23) (27)
RNDP74 (2,547 m) 0.3°N,159.3°W (22) (22) (22)‡ (22) n/a n/a

*Oxygen isotope records of cores ODP849 and TT013-PC72 are from benthic foraminifera; the oxygen isotope
record of RNDP74 is measured on planktonic foraminifera.
†Age model of the upper 100 cm is based on 14C AMS dating (10).
‡U/Th data were collected in samples older than 166 ky by α-spectrometry (22) but are not reported here because
uncertainties become too large.
§Not available.
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