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Introduction 
The material presented below is provided to further explain the methods and results provided in the main text.
Text S1.
Bio-optical model
The bio-optical model is derived from the Behrenfeld & Falkowski (1997a,b) where depth-resolved productivity is a function of temperature, irradiance (PAR), and chlorophyll concentrations (Eq. 1)
					(1)
where PP is primary productivity, Cz chlorophyll concentration,   the maximum photosynthetic rate within the water column, and  an irradiance function within the water column.  A photosynthesis-irradiance response was used (Eq. 2) 
=					(2)
 values were determined from the photosynthesis-irradiance (PE) experiments conducted and the mean productivity-depth response, with Ek = 0.375 * (surface PAR).  was derived by the 7-order regression compiled by Behrenfeld and Falkowski (1997a) that was based on 1,698 radioisotope measurements made throughout the ocean.  While that relationship is widely used and acknowledged, we note that at warmer temperatures the response is more disjoint; however, the temperatures we encountered were substantially less than the irregular responses of higher temperatures, and so is not greatly influenced by that parameterization’s uncertainty. A photoinhibition term that was based on the same data set was also added to reduce productivity due to photoinhibition (Behrenfeld & Falkowski, 1997b) when irradiance was > 3 µmol photons m-2 s-1 (Eq. 3):
			(3)
Ez values were derived from the relationship described by Platt and Jassby (1980).  
Not all casts were completed during daylight.  To generate irradiance attenuation profiles, the relationship between chlorophyll and attenuation was used (Morel, 1998) and corrected for an offset that was observed during casts during the day.  We believe this offset was due to dissolved organic carbon that originated from the continental shelf.  PAR was included as measured by a surface Biospherical Instruments Model 240 sensor.  Productivity was estimated from the above equations at 1-m intervals from the surface to the 1% isolume, defined as the absolute compensation irradiance 1.3 µmol photons m-2 d-1 estimated for the North Atlantic (Siegel et al., 2004). 

Temperature-chlorophyll correlation
Temperature and chlorophyll data with spatial resolution of about 1.8 km were obtained from the Moderate Resolution Imaging Spectroradiometer (MODIS Aqua) Level-3 standard mapped dataset with a horizontal resolution of 4 km (https://modis.gsfc.nasa.gov) using ERDDAP (http://basin.ceoe.udel.edu/erddap/).  Only five clear-sky images were available between Jan. 27 and April 23, 2019.  Temperature was correlated with chlorophyll in January (Fig. S1).  Calculated r2 were 0.44, 0.19, 0.14, 0.01, and 0.17 for the five days analyzed, suggesting that the relationship between the two variables became progressively weaker in time.

Carbon:Nitrogen and POC:Chl ratios
Ratios of particulate organic carbon:particulate organic nitrogen were greater than the classic Redfield ratio (6.625), and averaged 7.11, no significant little variation by depth (Table S1).  Similary, whole water column POC:Chl ratios averaged 56.2 (Table S1), within the range of values found in different coastal regions.  Those ratios were higher at the surface and decreased with depth, which may result from more detrital carbon being present at the surface.

Satellite Productivity Information
Monthly productivity was estimated from the NASA algorithm (http://sites.science.oregonstate.edu/ocean.productivity/index.php) in 2017, a year with no P. pouchetii (Fig. 9) and 2018.  The area in which productivity was estimated was approximately the area encompassed by the bloom in April, 2018 (Fig. S2).  Satellite productivity was nearly the same in January and February, but was significantly greater in 2018 in March and April (Table S2).

Net Community Production
Rates of net community production in the mixed layer estimated from O2/Ar ratios, were at a maximum on April 23 and decreased thereafter (Fig. S2), suggesting that the quantitative impact of Phaeocystis had decreased, likely due to decreased (but still positive) productivity as it sank to lower irradiance levels. 
Gross oxygen productivity (GOP) was measured using the triple oxygen isotope method. Maximum values approached 300 mmol m-2 d-1 (Fig. S3a).  The ratio of net community production to gross oxygen production also varied spatially, with higher values occurring in areas know to be sites of substantial Phaeocystis accumulations (Fig. S3b). Maximum values were similar to those ratios found in other coastal blooms. Higher values indicate the potential for carbon export from the system. 
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Figure S1. Correlation of temperature and chlorophyll on Jan. 27, Feb. 27, Mar. 31, April 21 and April 23. Red line on Jan. 27 is the significant linear regression.
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Figure S2.  Primary productivity estimated from the NASA algorithm (http://sites.science.oregonstate.edu/ocean.productivity/index.php ).  The red box indicates the area which was used to estimate primary productivity of the Phaeocystis bloom.
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Figure S3.  Variation of net community production determined from underway system measurements as a function of location and time.
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Figure S4.  Spatial distribution of rates of (a) Gross Oxygen Production (GOP) integrated over the mixed layer and (b) the ratio of Net Community Production to Gross Oxygen Production (NCP/GOP). Open squares and triangles represent locations where the IFCB and the DAVPR showed biovolume and abundance of colonies of Phaeocystis greater than 10 mL L-1 and colonies mL‑1, respectively.  GOP and NCP/GOP are usually higher in regions where there are significant abundances of Phaeocystis.  




	Depth (m)
	POC (µmol L-1)
	PON (µmol L-1)
	Chl 
(µg L-1)
	POC:PON
	POC:Chl

	0
	10.7
	1.60
	0.94
	6.67
	137

	10
	13.6
	1,91
	1.62
	7.13
	101

	20
	23.8
	3.09
	3.04
	7.70
	93.7

	30
	21.8
	3.00
	4.84
	7.26
	54.0

	40
	19.5
	2.97
	6.27
	6.55
	37.3

	60
	19.2
	2.88
	6.77
	6.91
	35.3



Table S1. Mean Particulate organic carbon (POC) to particulate organic nitrogen (PON) and POC:Chlorophyll (CHL) ratios as a function of depth at the locations where Phaeocystis was sampled.






	Month
	Ratio of Productivity in 2017:2018

	January
	0.97

	February
	1.05

	March
	1.31

	April
	2.21



Table S2.  The ratio of monthly primary productivity estimated from satellite algorithms in 2017 to the estimated productivity in 2018.
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