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Sl Figure 1: Relationship between total marine diatom abundance In (# valves /g) and Mass Accumulation Rate and Diatom

Accumulation Rate In (# valves cm™ yr™).
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SI Figure 2: Comparison of mean annual [Si(OH),.] at the bottom (WOA09) and SDA along the Peru-Humboldt System.
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SI Figure 3: Geographic distribution of the samples complying with the 1-mile distance to the coast (shaded area).
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Sl Figure 4: Relationship between total marine diatom abundance In (# valves /g) and a 47yr mean annual geostrophic Ekman

transport determined upwelling index, for the total dataset. Color scheme as in Figure 1.
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5 si Figure 5: Relationship between total marine diatom abundance In (# valves /g) and surface water [NO;] and [P042'] in uM from

WOA 2013 database.
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10 si Figure 6: Relationship between total marine diatom abundance In (# valves /g) and surface water [Si(OH),] in pM, from WOA 2013

database; A. Total dataset locations, B. Atlantic Ocean, C. Pacific Ocean. Color scheme as in Figure 1.
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All Areas | Nhemisphere|NH no Indian | SHemisphere| Atlantic Pacific Indian
DiatMAX 4.10E+08 4.78E+06 7.52E+06 3.00E+07 1.66E+06 2.81E+08 2.21E+08
SisurfMAX 6.978 12.028 12.05 6.978 6.695 6.978 9.486
DiatS 1.61E+05 6.67E+04 1.61E+05 1.66E+05 3.98E+05 5.49E+05 1.64E+06
SisurfS 1.845 1.533 0.657 2.393 0.657 2.2912 3.65
V =V [S]/ (Ks + [S])
Increase by uM Sisurf 3.E+08 4.E+06 7.E+06 2.E+07 2.E+06 2.E+08 2.E+08

Sl Table 1: The Michaelis-Menten hyperbolic relationship parameters defined from the long-term record of sediment diatom

abundance (SDA) in the various upwelling systems separately as well as combined by ocean, hemisphere and as a whole; V., —

Diatyax; [S] — Sisurfmax; Ks — Diats = Diatyax/2; [S]— Sisurs.
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ID Latitude |Longitude [ Depth (m)| SR (cm/ky) | Reference
Galiza
11002-1 42.17 -8.99 111 63.0 (D
11039-1 4155 -9.08 99 27.0 (1)
PM
2979 - PO8-2 37.64 -9.93 2200 19.2 (2)
3010 - PO28-1 41.49 -9.72 2160 7.5 (2)
3082 - MD95-2042 37.8 -10.17 3146 20.0 3)
3104- MD95-2040 40.58 -9.86 2465 11.2 (4)
NW Africa
M4216-1 30.63 -12.4 2324 5.0 (5)
M4223-1 29.02 -12.47 777 9.8 (5)
M4228-1 29.47 -12.99 1633 4.0 (5)
GeoB7926-1 20.21 -18.45 2500 12.2 (6)
GeoB7920-3 20.75 -18.58 2278 11.5 (7)
SW Africa
GeoB1704-1 -19.41 11.62 399 8.0 (8)
GeoB1705-2 -19.50 11.38 647 13.1 (8)
GeoB1707-2 -19.70 10.66 1234 9.4 9)
GeoB1711-4 -23.32 12.37 1975 10.0 (10)
GeoB1712-1 -23.25 12.81 1004 8.0 (11)
GeoB1718-1 -28.71 15.21 167 7.7 (12)
GeoB1719-4 -28.93 14.17 1023 6.5 9)
GeoB1720-4 -29.00 13.84 2004 4.0 (13)
GeoB1721-4 -29.18 13.09 3079 29 (14)
GeoB1722-3 -29.45 11.75 3074 1.9 (14)
GeoB3606-1 -25.47 13.08 1793 30.0 9
SE Pacific
RR9702A-74 -16.24 -76.24 3476 4.9 (15)
MEOO5A-21 0.02 -86.46 2942 12.8 (15)
NE Pacific
W8709A13PC 42.10 -125.80 30.0 (16)
Oman
NIOP 905 10.81 52.13 3540 33.9 17
RC 2714 18.25 57.66 4040 15.0 (18)
RC 2761 16.66 59.86 455 8.5 (19)

Sl Table 2: Site geographic location (latitude, longitude), water depth, sedimentation rate (SR) and published AMS !4 dates author.

References

1.

Lantzsch H, Hanebuth T, & Bender V (2009) Holocene evolution of mud depocentres on a high-energy, low-
accumulation shelf (NW lberia). Quaternary Reearch 72:325-336.

Abrantes F, et al. (1998) Hydrographic changes along the European Margin between 20 and 8 kyrs: Sediment Fluxes.
Marine Geology 152(1-3):7-24.

Shackleton N (2000) The 100,000-Year Ice-Age Cycle Identifid and Found to Lag Temperature, carbon Dioxide, and
Orbital Eccentricity. Science 286:1897-1902.

Abreu Ld, Shackleton NJ, Schonfeld J, Hall M, & Chapman M (2003) Millennial-scale oceanic climate variability off the
Western Iberian margin during the last two glacial periods. Marine Geology 196:1-20.

Henderiks J, et al. (this volume) Glacial-interglacial variability of particle accumulation in the Canary Basin: A time-slice
approach. Deep-Sea Research.

McKay C, Filipsson H, Romero O, Stuut J-B, & Donner B (2014) Pelagicebenthic coupling within an upwelling system of

the subtropical northeast Atlantic over the last 35 ka BP. Quaternary Science Reviews 106(106):299-315.

. Tjallingii R, et al. (2008) Coherent high- and low-latitude control of the northwest African hydrological balance. Nature

Geosci 1:670-675.



10

15

20

25

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

Mollenhauer G, et al. (2007) Aging of marine organic matter during cross-shelf lateral transport in the Benguela
upwelling system revealed by compound-specific radiocarbon dating. Geochem. Geophys. Geosyst. 8(Q09004).
Mollenhauer G, Schneider, R., Miiller, P., SpieB, V. and Wefer, G. (2002) Glacial/interglacial variability in the Benguela
upwelling system: Spatial distribution and budgets of organic carbon accumulation Global Biogeochem. Cycles
8(Q09004).

Kirst G, Schneider R, Muller P, von Storch |, & Wefer G (1999) Late Quaternary temperature variability in the Benguela
Current system derived from alkenones. Quaternary Reearch 52(1):92-103.

Kim J-H & et a (2002) Interhemispheric comparison of deglacial sea-surface temperature patterns in Atlantic eastern
boundary currents. Earth and Planetary Science Letters 194:383-393.

Mollenhauer G, Eglinton Tl, Hopmans EC, & Sinninghe Damsté JS (2008) A radiocarbon-based assessment of the
preservation characteristics of crenarchaeol and alkenones from continental margin sediments Organic Geochemistry
39(8):1039-1045.

MOLLENHAUER G, et al. (2003) Asynchronous alkenone and foraminifera records from the Benguela Upwelling System.
Geochimica et Cosmochimica Acta 67(12):2157-2171.

Mollenhauer G, Schneider R, Jennerjahn T, Miiller P, & Wefer G (2004) Organic carbon accumulation in the South
Atlantic Ocean: Its modern, mid-Holocene and Last Glacial distribution Global and Planetary Change 40:249-266.
Reimers C & Suess E (1983) Late Quaternary fluctuations in the cycling of organic matter off central Peru: A proto-
kerogen record. Coastal Upwelling Its Sediment Record, ed Suess JTaE (Plenum-Press).

Lopes C & Mix A (2009) Pleistocene megafloods in the northeast Pacific. Geology 37:79-82.

Jung S, Kroon D, Ganssen G, Peeters F, & Ganeshram R (2009) Enhanced Arabian Sea intermediate water flow during
glacial North Atlantic cold phases. Earth and Planetary Science Letters 280:220-228.

Altabet M, Higginson M, & Murray DW (2002) Theeffect of millennial-scalechanges in Arabian Sea denitri®cation on
atmospheric CO2. Nature 415:159-162.

Clemens SC & Prell WL (1991) Late Quaternary Forcing of Indian Ocean Summer-Monsson Winds : A Comparison of

Fourier Model and General Circulation Model Results. (Am.Geophysical Union), pp 22,683-622,700.



