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Table S1. PCB air concentrations in pgrm > from 3-N to 27-S, mean air and water temperature and mean latitude and longitude for each
sample location. NA = not available.
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Table S2. Phenanthrene and fluoranthene air concentrations in pg'm > from 3-N to 25-S,
mean air and water temperature and mean latitude and longitude for each sample location.
NA = not available.

Time of the Day Latitude Longitude Phenantrene Fluoranthene

night 3.5 —14.5 34 15
day —0.4 -11.2 160 45
night 2.4 —-10.1 211 80
day -3.4 —8.6 41 13
night -5.2 —7.4 147 NA
day -7.2 —6.2 25 7.6
night -8.4 —4.6 394 61
day —-10.2 -3.5 57 18
night -11.4 NA NA NA
day -12.3 -2.3 34 8.8
night -14.1 -0.4 76 16
day —-15.5 0.4 15 <5
night -17.4 2.9 54 13
day —-19.1 33 20 5.0

night -25.0 8.2 84 28
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Table S3. Selected PCB congeners water concentrations in pg-L ™" in the area where PCB cycle was observed. NA = not available.

Time of the Day Latitude Longitude PCB 22 PCB 28 PCB_52 PCB 90/101 PCB 118 PCB_ 138 PCB_ 153 PCB 180 Sum of PCBs

day ON 11.7W 0.16 0.37 0.36 0.42 0.062 0.21 0.20 0.053 1.82
night 0.39S 10W 0.11 0.19 0.10 0.11 0.033 0.061 0.045 0.035 0.67
day 1.3S 9.7TW 0.13 0.31 0.094 0.11 0.057 0.058 0.062 NA 0.82

night 3S 8.7TW 0.052 0.12 0.041 NA 0.00076 NA NA NA 0.22
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Figure S1. Seven days back trajectories and atmospheric mixing layers for three days
sampling. (A) 5 November 2005, night sample; (B) 6 November 2005, day sample;
(C) 6 November 2005, night sample.
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Figure S1. Cont.
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Modeling the Influence of Diel Variable Processes in the Ocean (Process-Level Description of the
Two Scenarios)

Scenario 1. The Ocean as a Net Sink

The dynamic simulation starts from an assumed steady-state situation, in which the only source is a
constant background inflow in air. The total sink is about equally divided between net deposition to
ocean water and advection out of the system in air. The calculated air/water fugacity ratio was 3.6,
indicating near equilibrium condition with a thermodynamic gradient favoring net deposition to water.
If all other processes were stopped and only air-water deposition was occurring, the air concentration
would reach half its initial value in 14 h. However, the response time of the atmosphere in the model is
attenuated by diffusive feedback from the water. The net deposition rate is 25% smaller than gross
deposition at steady state, and the air compartment is constantly re-supplied by PCBs from the
background source.

Variability in the OC concentration in ocean water had a larger effect on air concentrations than
variability in OH radical concentrations, but under this scenario the magnitude of the induced
variability was small compared to what was observed in the field. Air concentrations varied only by
about 20% in response to variability in ocean parameters (see Figure 3 in the main text). This
corresponds to a factor of 1.2, which cannot account for the factor of 2 variability observed in the field
measurements. The magnitude of the induced variability is limited by the relatively slow response of the air
compartment to changes in the ocean compartment, and by the dynamic coupling and near-equilibrium
conditions between air and water, which limit the magnitude of the net flux of PCBs from air to water.

Scenario 2. The Ocean as a Net Source

When the background concentration in air is reduced at the start of the dynamic model run, the
model moves towards a new steady state. The lower-air compartment responds quickly to the change
in inflow concentration, so if the background air concentration is lowered enough, the fugacity
gradient switches and the ocean becomes a net source of PCB to the air (rather than a net sink). The
ocean can be a net source to the atmosphere under two different scenarios: (1) If the ocean is “loaded
up” with PCBs during the winter, which are then outgassed during the spring/summer (when the
cruises took place); or (2) if the area where the diel variability was observed normally had higher PCB
concentrations in air, but sampling occurred on days when the air concentration was unusually low
(e.g., due to the arrival of relatively uncontaminated oceanic air masses). When the OC content of ocean
water is high, the fugacity capacity of the surface ocean is also high, and the fugacity in the ocean water
is low. At these times the fugacity gradient is downward, there is net deposition and air concentrations in
the lower atmosphere fall. When the OC content of the ocean falls, the fugacity in this compartment rises
above that of the lower air compartment and there is net volatilization so that air concentrations rise.
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