
1 

 

 

Supplemental material for “Seasonality and response of ocean 

acidification and hypoxia to major environmental anomalies in the 

southern Salish Sea, North America (2014–2018)” 

 5 

Simone R. Alin1, Jan A. Newton2,3, Richard A. Feely1, Samantha Siedlecki4, and Dana Greeley1  

 

1 Pacific Marine Environmental Laboratory, National Oceanic and Atmospheric Administration, 7600 Sand Point Way NE, Seattle, 

Washington 98115, USA  
2 Applied Physics Laboratory, University of Washington, Box 355640, Seattle, Washington 98105, USA 10 
3 School of Oceanography, University of Washington, 1492 NE Boat St., Seattle, Washington 98105, USA 
4 Department of Marine Sciences, University of Connecticut, 1080 Shennecossett Road, Groton, Connecticut 06340, USA 
 

 

ORCID IDs 15 

Alin: 0000-0002-8283-1910 

Newton: 0000-0002-2551-1830 

Feely: 0000-0003-3245-3568 

Siedlecki: 0000-0002-5662-7326 

Greeley: 0000-0003-4356-5899 20 

Correspondence to: Simone R. Alin (simone.r.alin@noaa.gov) 

  

mailto:simone.r.alin@noaa.gov


2 

 

Supplemental figures, with captions 

 

Figure S1: Raincloud plots for potential density anomalies (𝛔𝛉) in A) coastal (CO) and Strait of Juan de Fuca (SJdF) Sound-to-Sea surveys in 25 
the early and late upwelling season (May and October, respectively) and B) Puget Sound (PS) surveys during April, July, and September 

beginning in the summer of 2014.  PS basins are Admiralty Reach (AR), Main Basin (MB), South Sound (SS), Whidbey Basin (WB), and Hood 

Canal (HC). Figure organization is the same as in Figures 3–8 in the main text. 
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Figure S2: Raincloud plots for calcite saturation state (Ωcalc). Figure organization is the same as in Figure S1. 30 
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Figure S3: Raincloud plots for pH on the total scale (pH(total)). Figure organization is the same as in Figure S1. 
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Figure S4: Depth transect plots from Sound-to-Sea cruises for CTD temperature, salinity, potential density anomaly, adjusted CTD oxygen, 35 

aragonite saturation state (Ωarag), and CO2 fugacity (fCO2) in respective columns. The month and year when each cruise began is indicated in left 

panel of each row. Each panel shows ocean conditions starting at the Ćháʔba· mooring (CB), traveling through the Juan de Fuca Canyon (JdFC) 

and the Strait of Juan de Fuca (SJdF), over the glacial sills in Admiralty Reach (AR), and into the Main Basin (MB) of Puget Sound as the 

distance along transect increases (see map in Figure 1). Color scales are the same for each parameter across Figure S4 and the comparable Puget 

Sound figures (Figures S5–S6). 40 
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Figure S5: Depth transect plots from all Puget Sound cruises by sub-basin for calculated CO2 fugacity values (fCO2, µatm), with the month and 

year when each cruise began indicated in the left panel of each row, noting that there are two columns consisting of four panels each to encompass 

all cruises. From left to right, panels within each column correspond to Admiralty Reach (AR), Main Basin–South Sound (MB–SS), Whidbey 45 
Basin (WB), and Hood Canal (HC). Colours of abbreviations correspond to station colours in Figure 1. Admiralty Reach panels show the 

bathymetric profile and ocean conditions from the Strait of Juan de Fuca (SJdF) on the left going through Admiralty Reach toward Puget Sound 

on the right.  The other three panels start at the nearest point on their respective transects inside Puget Sound from Admiralty Reach and progress 

to the distal end of the transects shown in the Figure 1 inset map as distance along transect increases. 
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Figure S6: Depth transect plots from all Puget Sound cruises for aragonite saturation state (Ωarag). Figure organization is the same as in Figure 

S4. 
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Figure S7: Depth transect plots from all Puget Sound cruises for calcite saturation state (Ωcalc). Figure organization is the same as in Figure S4. 

0.0 1.0 2.0 3.0 4.0 5.0

CALCITE

1.5

AR
Feb
2008

25

75

125

175

225
1.2

1.2

1.21.2

MB-SS

1
.2

1.2

WB

0.9

1.0

HC

1.5

Aug 2008

25

75

125

175

225

1.5

2.0

0.9
1.0

1.5

2.0

0.6

0.7

0.8
0.9

1.0

1.5

1.2

Sep 2009

25

75

125

175

225

0.5

0.6

0.7

0.8
0

.9

1.0

1.2

Oct 2010

25

75

125

175

225

0.8
0.9

1.0

1.35

Oct 2011

25

75

125

175

225

0.60.70.8
0.9

1.0

1.5

Jul 2014

25

75

125

175

225

P
re

ss
u

re
 (

d
b

ar
)

1.5

2.0 2.0
1.01.5

2.0 2.5

0.6
0.70.8

0.
91.0

1.5

2.0

1.5 1.5

Sep 2014

25

75

125

175

225

1.5

2.0

2.0

1.0

1.5

0.6

0.8

0
.9

1
.0

1.5

2.0

Apr 2015

25

75

125

175

225

1.5 1.5

0.6

0.7

0.8

0.9

1.01.52.0
2.5

2.0

Jul 2015

25

75

125

175

225

1.5

1.5

2.0

MB-SS

1.5
2.0 2.5

WB

0.5

0.6
0.8

1.0

1.5
2.0

HC

1.5
1.5

0 20 40 60

Sep 2015

25

75

125

175

225

1.5

2.0

20 40 60 80 100 120

1.5 2.0

20 40 60

0.9
1.0

1.5

20 40 60 80

Distance (km)

1.8

AR
Apr 
2016

1.5

MB-SS

0.9

1.01.5

WB

0.7

0.8

0.91.0
1.52.0

HC

1.5

2.0

Jul 2016

2.0

1.0

1.5
0.50.6

0.7

0.8
0.9

1.0

1.5

Sep 2016

1.5
1.0

1.5
0.80.9

1.0

1.5

1.8

1.8

Apr 2017

1.5
1.5

2.0

0.80.9

1.0

1.52.0

1.5

2.0

Jul 2017

1.5

2.02.5 3.0

0.9
1.0

1.52.0

0.6
0.7

0.80.91.
0

1.52.0

1.5

2.0

Sep 2017 0.9

0.9
1.0

1.0

1.5

0.5

0.6

0.7

0.8
1.0

1.5

1.4
1.4

Apr 2018

1.5

1.0

0.8

0.9

1.0

1.5

1.5

2.0

Jul 2018

1.5

2.0 2.0

0.91.0

1.5
2.0

0.5

0.6

0.7

0.8

1.0

1.52.0

1.5

0 20 40 60

Sep 2018

1.5

20 40 60 80 100 120

0.9
1.0

1.52.0

20 40 60

0.6

0.7

0.8

0.9

1.0

1.5

20 40 60 80



10 

 

 55 

Figure S8: Depth transect plots from all Puget Sound cruises for pH on the total scale (pHT). Figure organization is the same as in Figure S4. 
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