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4. Conclusion 

• Dissolved Cu concentrations  in the SoG 

seem to vary temporally, geographically, and 

within the water column.  

• dCu is bound to high-affinity organic ligands. 

• Model zooplankton dCu uptake rates are not 

saturated at plausible environmental 

concentrations. 
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Fig. 2 Dissolved Cu profile at stations ND1 and BI in 2016 

(average). Average dCu levels in upwelled Pacific waters shown in 

the dashed line.  ND1 samples range from 9.7 to 23.7 nM in June, 

and 5.1 to 10.1 nM in August. BI samples ranged from 18.8 to 

19.6 nM, and 11.5  to 14.1 nM in June and August respectively.  

 

Fig.1 Map of the Strait of Georgia from Pawlowicz et al. (2017). 

The suspended  particulate matter (SPM) metric is shown as a 

proxy for the Fraser River plume location. The added circles 

represent previous (purple and red) and current (yellow) dissolved 

Cu sampling sites. 

Fig. 3 Dissolved Cu uptake rate experiments in 2017 with M. 

pacifica exposed at different plausible dCu levels. The general 

trend suggest s that copepods did not become saturated at the 

exposed concentrations. The uptake rate constants average was 

4.6 L gDW−1 d −1. These results are similar to Chang and 

Reinfelder (2000)’s. 

  

Fig. 4 Output salinity vs dCu levels  from the Salish Sea model. 

ND1 samples  are plotted along with theoretical dCu levels found 

throughout the water column. Sample measurements were more 

than double  the expected  dCu levels in June, and at least about  

20% higher in August. This suggests at least one or more 

unaccounted  dCu sources  in surface waters of the SoG.  
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Dissolved Cu (dCu) can range between 2 to 40 nM in coastal 

Northeast Pacific waters (Buck and Bruland, 2005).  

 

Potential for dCu to be bioaccumulated and biomagnified. 

(Cardwell et al., 2013; DeForest et al., 2007).  

 

More than 99%  of dCu is bound to organic ligands which play an 

important role in its toxicity (Buck et al., 2007).  

 

Determine baseline dCu concentrations, speciation, 

and sources into the Strait of Georgia (SoG), and 

provide insight of current levels into effects on lower 

trophic  organisms.  
 

 

2. Methods 
Dissolved Cu concentrations 

Collected depth profiles at stations ND1 and Burrard Inlet (2016) 

and S4-1.5 (2017-2018) and measured them in a FIA-CL. 

Measured dCu speciation through CLE-ACSV, using SA as the 

competitive ligand. 

 

Uptake rate experiments 

Collected local adult Metridia pacifica in three instances in 2017 

Novel approach: Used Cu64  as a radiotracer 

Trace metal sampling and handling  

 

Tracing dCu with a box model 

Used Wang (2015)’s Salish Sea box model with inputs for: 

• Fraser River: 17.1 nM  (Government of Canada) 

• Pacific waters at station P12 200-300 m : 2.6 nM  (Posacka et 

al. 2017) 

• Constant tracer input at average concentrations (10.1 nM) 

 

 

 

 

3. Preliminary Results and           

abDiscussion 

Depth 

(m) 

Sample 

Date 

[Cuamb]

(nM) 

[L1] 

(nM) 

Log K L1
cond  

(M-1) 
pCu2+

free 

0 
Sept 11, 

2017 
9* 19.9 ± 2.7 14.1±0.2 14.72 

100 
Sept 12, 

2017 
3* 4.0 ± 0.7 14.9±0.3 14.86 

Buck 

and 

Bruland 

2005 

2003  

SF Bay 

17.9 - 

49.6 
22 - 265 12.9 -14.3 15.5 -13.3 

Jacquot 

et al. 

2014 

2011-

2012 

Puget 

Sound 

4 - 6 2.98 -7.23 12.9 – 14.7 15 -12 

Table 1. Comparison between 0 and 100 m estimated ligand 

concentrations in the SoG and other coastal waters. Cu in the 

SoG is bound to strong organic ligands that are also in excess at 

the surface. Concentrations of toxic Cu ions are low, and 

measurements in the Strait and other waters are similar. [Cuamb] 
with * are estimates. 
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