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Fig. S1.
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Box-and-Whisker plots displaying the median, standard error of the median (box notches), 25"
and 75" percentile of 045 m depth P; concentration observed at Station ALOHA (upper panel)
and model derived soluble Fe deposition (lower panel) during positive and negative PDO

periods.
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Time-series of a) the North Pacific Gyre Oscillation (NPGO) Index, b) Mixed-layer Density
anomaly, c¢) Upper water column 0- to 150-m gradient anomaly, and d) 0-45 m depth mean P;
concentration anomaly. All anomalies correspond to residuals following the removal of the
mean seasonal climatology.
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Comparison of the frequency distributions of ocean surface currents velocity (left column) and
direction (right column) as a function of positive (red) and negative (blue) climate index
conditions. (a, b, e and f= NPGO; c, d, g and h = PDO). Values derived from the Tropical
Ocean Surface Current Analysis Real-time (OSCAR) model (1) for the region 158.2°W-
156.2°W and 22.2°N-24.2°N (upper four panels) and from the drift of sediment traps deployed
during HOT cruises (lower four panels).
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Comparison of the distributions of monthly mean wind speed and direction recorded by the
NDBC buoys 51001 and 51101 between January 1989 and December 2015 as a function of
positive (red) and negative (blue) climate index conditions.

Upper panels = NPGO, lower panels = PDO.
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Spatial distribution of the damping rate o = 1- a At (see Equation 1), where o corresponds to
the damping time scale in years.
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Time-series of (upper panel) monthly mean atmospheric aerosol Fe (<2.5 um) collected at
Mauna Loa Observatory between January 1989 and December 2010 (2) and (lower panel)
seasonally de-trended and standardized model-derived atmospheric Fe dust concentration.
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Job ID: 168793 Job Start: Thu Mar 21 20:42:45 UTC 2019
Source 1 lat.:22.750000 lon.: -158.000000 height 0 m AGL

Trajectory Direction: Backward  Duration: 150 hrs X
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 1 Jan 2003 - reanalysis

Job ID: 169211 Job Start: Thu Mar 21 20:54:05 UTC 2019
Source 1 lat.:19.45 lon.:-155.54 height: 3000 m AGL

Trajectory Direction: Backward ~ Duration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 1 Jan 2003 - reanalysis

Comparison of 150 hours backtrack atmospheric particle ensemble trajectories reaching Station
ALOHA (left panel) and the Mauna Loa Observatory (right panel) on January 1% 2003.
Analysis based on NCEP/NCAR reanalysis using NOAA’s HYSPLIT Atmospheric Transport

and Dispersion Modeling System (3).




Table S1. Changes in the mean (* S.E.M.) mixed-layer condition observed at Station ALOHA
during different phases of the PDO and NPGO. Anomalies are based on residuals following
the removal of the 1989-2015 seasonal climatology. Statistical significance based on 1-way

ANOVA.

PDO PDO Significance NPGO NPGO Significance
(+) ) p< (+) ) p<
0-45m
[Pi] 54.1 72.5 0.001 64.7 59.9 ns
(nmol kg1) +2.6 +3.7 +3.1 +3.2
0-45 m
[NOs- + NOz] 4.1 4.2 n.s. 3.9 4.4 0.05
(nmol kg1) +0.2 0.1 +0.1 +0.2
FesolubA
Deposition rate 9.8 6.2 0.001 7.0 7.0 n.s.
(pmol m-2 y-1) +0.7 +0.4 +0.7 +0.6
Mixed-Layer
Temperature 0.11 -0.13 0.001 -0.07 0.09 0.05
anomaly (°C) +0.05 +0.05 +0.04 +0.05
Mixed-Layer
Salinity anomaly -0.032 0.037 0.01 0.056 -0.071 0.001
(0/00) +0.015 +0.017 +0.014 +0.017
Mixed-Layer to 150m
Density gradient 0.081 -0.085 0.001 -0.081 0.086 0.001
anomaly (kg m-3) +0.025 +0.021 +0.023 +0.023
0-45m
chl a anomaly -0.004 0.005 0.05 0.004 -0.006 0.01
(mg m3) +0.002 +0.003 +0.003 +0.002
0-45m
Primary Production
anomaly -0.114 0.070 ns 0.109 -0.204 ns
(mg C m3) +0.132 +0.162 +0.144 +0.134
0-45m
Assimilation number 0.125 -0.129 ns -0.060 0.092 ns
anomaly +0.156 +0.142 +0.138 +0.167
(mg C [mg chl a hr]?1)
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