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Standards Coordinator Environ. Res. Center & Dept. Biol Sci. 
Utah Dept. of Environmental Quality  University of Notre Dame 
195 N 1950 W Notre Dame, IN 46556 
Salt Lake City, UT 84116 
 
 
 
 
Subject: Results of Acute Brine Shrimp Bioavailability Experiment #24 
 
 
Mr. Bittner/ Dr. Belovsky: 
 
Below is a summary of the acute brine shrimp experiments initiated on June 24, 2020.  The 
purpose of these experiments was to investigate the difference in the bioavailability of copper to 
brine shrimp when fed D. viridis/YTC1 mixture or solely D. viridis. 
 
Along with a control, five different nominal copper concentrations (prepared with CuCl2) were 
tested:  

 312.5, 325, 1,250, 3,000, and 5,000 µg/L 

 
The results of these studies will help determine the observed toxicity of copper to brine shrimp 
fed two different diets. The test volume was consistent at 50 ml.  
 
Species: Artemia franciscana 
 
Test type:  

 Test duration: 4 days 

 Test type: static-renewal (solutions and food renewed at 48 hours) 

 Algae: Dunaliella viridis 

 Food concentration: 72.5 µg/L Chla and 0.3 ml YTC or 145 µg/L Chla 

 Temperature: 20°C 

 Test volume(s): 50 ml 

 Replicates: 4 

 Organisms/Rep: 10 

 Test media: 120 ppt rGSL media (per Notre Dame recipe) 
  

                                                 
1
 yeast-trout chow-cerophyl mixture used as a typical food for water fleas in whole effluent toxicity testing (USEPA 2002) 
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 Pretest conditions: <24-h old A. franciscana were hatched out in ~29 ppt artificial seawater 
(Crystal Sea Marine Mix) and ~200 organisms were placed in 120 ppt rGSL water and fed 
Dunaliella viridis at a density of 72.5 µg/L Chla and 0.3 ml YTC. Solutions were gently aerated.  
 
 

Characterization of Recon Water 
 

Sample No. pH 
Hard.  

(mg/L)
a 

Alk.  
(mg/L)

a 
Spec. Cond. 

(S/cm) 

TRC  
(mg/L)

b
 

NH3-N  
(mg/L) 

Salinity 
(ppt) 

RW#13962 8.0 NM NM 133,200 NM NM 114 
a
As CaCO3 

b
Total residual chlorine 

 
Test activities: 

 Biological observations (primarily survival) taken daily.  

 Chemistries taken daily (i.e., pH, dissolved oxygen, and temperature).  

 Conductivity was measured at test initiation, renewal and termination or when there was 
0% survival in that treatment. 

 Copper was added to 120 rGSL media containing food and allowed to equilibrate for 3 
hours prior to use in the toxicity tests.  

 
 
Results:  
 
The survival (mean ±1 standard deviation) of the brine shrimp in the copper treatments is 
illustrated in the following figure: 
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Test Endpoints 

 

Food: D. viridis/YTC mix 

Test Concentration (µg/L Copper) 

(nominal)  

Percent Survival of Artemia franciscana 

24 hours 48 hours 72 hours 96 hours 

0 (rGSL) 100 100 100 100 

312.5 100 100 100 100 

625 100 97.5 97.5 97.5 

1,250 27.5 20 20 20 

2,500 0 0 0 0 

5,000 0 0 0 0 

Control Performance Acceptable 

 
 

Food: D. viridis alone 

Test Concentration (µg/L Copper) 

(nominal)  

Percent Survival of Artemia franciscana 

24 hours 48 hours 72 hours 96 hours 

0 (rGSL) 100 100 100 100 

312.5 92.5 92.5 92.5 92.5 

625 97.5 95 95 95 

1,250 97.5 97.5 97.5 97.5 

2,500 65 20 20 20 

5,000 0 0 0 0 

Control Performance Acceptable 

 
 

Data Analysis and Test Endpoints 
 

Test Biological Endpoint Statistical Endpoint 
Value (µg/L Copper) 

(nominal) 

D. viridis/YTC mix Survival 96-hour LC50 
997.9 

(C.L. 908.2 -1,096) 

D. viridis only Survival 96-hour LC50 
1,956 

(C.L. 1,773 -2,157) 
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