Supplementary Material:

Fig. S1: Time series of input data sets from the locations of the Hawaii Ocean Time series (HOT; top panels), the JGOFS Equatorial Pacific experiment (EQPAC; 2nd row of panels), Ocean Station P (OSP; 3rd row) and KNOT 2 station in the subarctic Pacific (K2; lower panels). Locations and references for these sites are given in Supplementary Table 1 of the text.  From left to right, the panels illustrate the climatological variations in (far-left) Zeu (green) and Zml (blue), (near-left) the fraction of biomass in the microphytoplankton size class, FM, (near-right) the total phytoplankton biomass (PT; red), the combined biomass in small (combined pico- and nano-) phytoplankton (PNPS; blue) and the micro-phytoplankton biomass budget (PM; green), and (far-right) the total and size-fractionated NPP. 

Fig. S2. Calculation of grazing rates for the locations of the HOT, EQPAC, OSP and K2 time series sites (from top to bottom). The green curves show the microphytoplankton biomass budget (PM) while the blue curves illustrate the changes to pico- and nanosmall phytoplantkon biomass (PNPS).  The panels are ordered left to right illustrating the contribution that each process makes to the grazing rates (GM and GN GS in mg C m-3 d-1; left panels). The second from the left panel shows the NPP rates for the two size classes. The middle panel shows the time series of non-grazing biological losses for the two size classes and the direct loss of large phytoplankton from the mixed layer (AlgEZ/Zeu; shown in red).  The second panel from the right shows the detrainment losses of PM and PNPS, and the far right panel shows the time rate of change of PM and PNPS. Note the change of vertical scales in the different panels and the general decrease in rates (all in mg C m-3 d-1) from left to right.

Fig. S3. Time series of TotEZ (red), FecEZ (green) and AlgEZ(blue) fluxes (in mg C m-2 d-1) for the locations of the HOT, EQPAC, OSP and K2 time series sites.  

Fig. S4: Temporal changes in the global monthly anomalies for a) <TotEZ’> and b) <EZ-ratio’>, c) the contribution of each zone of latitude to <TotEZ’> and d) the contribution of each zone of latitude to <EZ-ratio’> calculated using the monthly climatology for FM. Only data equatorward of 50o latitude are used.  



Supplementary Table 1: Locations of the selected time series sites
	Abbreviation
	Full Name
	Nominal Location
	Citation

	BATS			
	Bermuda Atlantic Time series Site
	32oN 64oW
	Steinberg et al. [2001]


	NABE
	North Atlantic Bloom Experiment
	47oN 20oW
	Buesseler et al. [1992]; Lampitt et al. [2008]

	ALOHA
	Station ALOHA
	23oN 158oW
	Karl et al. [1996]; Buesseler et al. [2008]

	EQPAC
	JGOFS Equatorial Pacific Experiment
	0oN 140oW
	Bacon et al. [1996]

	OSP
	Ocean Station P
	50oN 145oW
	Charette et al. [1999]

	K2
	KNOT 2
	47oN 160oE
	Honda et al. [2006]; Buesseler et al. [2008] 
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