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Table 1. Chemistry of test waters (mean ± standard deviation)  

Test  

Salinity                    

(ppt)  

Temperature 

(°C)  
pH 

Alkalinity 

(mg/L as 

CaCO3) 

DO DOC SO4 
+2 Cl - Na + Mg 2+ K + Ca 2+ 

(mg/L)  

Low salinity and larval fish  14.1 ± 0.1 18.2 ± 0.3 7.96 ± 0.17 58 ± 5 7.58 ± 0.39 2.14 ± 0.53 58 ± 8 7561 ± 226 5927 ± 334 507 ± 61 138 ± 24 125 ± 16 

High salinity and larval fish  28.0 ± 0.6 18.1 ± 0.2 7.92 ± 0.07 105 ± 8 6.88 ± 0.60 1.73 ± 0.25 6168 ± 304 21683 ± 710 13877 ± 383 1063 ± 368 368 ± 12.0 430 ± 18 

High salinity and juvenile fish  28.0 ± 0.3 18.4 ± 0.4 8.02 ± 0.09 115 ± 4 8.88 ± 0.33 2.45 ± 0.65 3155 ± 90 15685 ± 319 10336 ± 601 1707 ± 346 591 ± 132 502 ± 111 
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Table 2. Lead concentrations of test water and measured biological endpoints (mean ± standard deviation) 
 

Study 

Nominal Pb   

(µg/L) 

Dissolved Pb                                                  

(µg/L) 

Total Pb                   

(µg/L) 

Mortality 

(%) 

Standard length 

(mm)                                 

Dry weight                                         

(mg) 

Tissue Pb 

(mg/kg, dw) 

Low salinity,   Control BDL BDL 12 ± 4 14.8 ± 1.4 4.6 ± 0.8 0.9 ± 0.1 

larval fish  25 14 ± 1 17 ± 1 50 ± 2 13.7 ± 1.5 3.4 ± 0.6 27.6 ± 4.7  

 50 27 ± 2 34 ± 1 92 ± 2 12.1 ± 0.8 2.2 ± 0.7 38.7 ± 22.6 

 100 51 ± 3 69 ± 4 100 N/A N/A N/A 

 150 80 ± 7 85 ± 15 100 N/A N/A N/A 

 200 117 ± 19 127 ± 16 100 N/A N/A N/A 

High salinity,  Control BDL BDL 13 ± 11 12.2 ± 1.3 1.8 ± 0.2 7.5 ± 0.6 

larval fish  50 46 ± 10 58 ± 9 18 ± 9 11.9 ± 1.5 1.6 ± 0.2 33.7 ± 6.9 

 100 90 ± 20 107 ± 20 72 ± 6 10.8 ± 1.3 1.2 ± 0.0 66.6 ± 42 

 200 171 ± 22 200 ± 14 92 ± 13 9.7 ± 0.5 0.8 ± 0.0 83.8 ± 45 

 400 259 ± 24 386 ± 43 100 N/A N/A N/A 

 600 435 ± 48 563 ± 45 100 N/A N/A N/A 

High salinity,  Control BDL BDL 15 ± 7 38.2 ± 4.0 617.0 ± 4.1 N/A 

juvenile fish  100 100 ± 21 154 ± 67 0 34.1 ± 5.9 532.6 ± 160.0 N/A 

 200 190 ± 30 239 ± 98 65 ± 35 35.6 ± 2.5 727.5 ± 88.8 N/A 

BDL: below the method detection limit of 0.002 µg/L 

N/A: not applicable 
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Table 3: Lethal effect concentrations, ECs, NOEC, LOEC, and BCF for A. affinis and Pb at different 

salinities and organism ages (µg/L) 

Endpoints Low salinity and larval fish High salinity and larval fish High salinity and juvenile fisha 

Survival  LC5 7.68 (3.83 - 10.33) 36.56 (23.68 - 47.39) 105.30 (98.71 - 124.60) 

 LC10 8.28 (4.96 - 11.53) 43.44 (29.89 - 54.54) 110.90 (97.11 - 152.40) 

 LC15 9.88 (5.90 - 12.45) 48.81 (34.95 - 60.03) 116.80 (95.19 - 183.80) 

 LC20 10.70 (6.75 - 13.24) 53.54 (39.53 - 64.84) 123.00 (92.90 - 219.20) 

 LC25 11.47 (7.57 - 13.97) 57.96 (43.9 - 69.33) 129.50 (90.23-259.00) 

 LC40 13.64 (10.05 - 16.13) 70.79 (56.91 - 82.48) 151.20 (79.58 - N/A) 

 LC50 15.14 (11.82 - 17.74) 79.84 (66.18 - 92.04) 167.60 (69.94 - N/A) 

 NOEC <13.82 45.52 N/A 

 LOEC 13.82 89.92 N/A 

Dry weight  EC5 0.97 (0.18 - 22.78) 1.80 (0.22 - 75.43) N/A 

 EC10 2.90 (0.16 - 23.49) 6.81 (N/A - 81.41) N/A 

 EC15 6.69 (N/A - 23.44) 20.83 (N/A - 97.70) N/A 

 EC20 14.03 (N/A - 21.33) 48.85 (N/A - 129.30) N/A 

 EC25 15.62 (0.36 - 22.74) 61.84 (N/A - N/A) N/A 

 EC40 21.47 (13.87 - N/A) 163.20 (13.90 - N/A) N/A 

 EC50 26.47 (19.16 - N/A) >171 (N/A - N/A) N/A 

 NOEC <13.82 45.52 N/A 

 LOEC 27.06 89.92 N/A 

Standard 

length  EC5 5.04 (0.076 - 23.76) 56.01 (N/A - 73.72) N/A 

 EC10 16.36 (2.99 - 22.71) 82.43 (51.23 - 116.70) N/A 

 EC15 5.04 (14.98 - 28.46) 117.6 (79.34 - 154.30) N/A 

 EC20 >27 (N/A - N/A) >171 (N/A - N/A) N/A 

BCF (L/kg, 

dw)  Treatment 1b 1974 733  N/A 

 Treatment 2c 1433 790  N/A 

  Treatment 3d N/A 490  N/A 

 Mean ± Stdev 1703 ± 383 654 ± 142 N/A 

Data in parentheses for LCs and ECs are 95% confidence intervals 

N/A: not applicable  
aLC values for this test should be interpreted with caution as there were only two treatment concentrations 
b25 µg/L Pb for low salinity and larval fish test, 50 µg/L Pb for high salinity and larval fish test  
c50 µg/L Pb for low salinity and larval fish test, 100 µg/L Pb for high salinity and larval fish test 
d100 µg/L Pb for low salinity and larval fish test, 200 µg/L Pb for high salinity and larval fish test 
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Fig. 1. Lead speciation as a function of total lead (A: blue lines correspond to 14 ppt salinity water and black lines to the 

28 ppt salinity water; B: percentage of each speciation in the 14 ppt salinity water; C: percentage of each species in the 28 

ppt salinity water).  
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Fig.2. Morphological effect of Pb on A. affinis (photos were taken from two replicates of treatment 1 of the 28 ppt salinity 

test with juvenile fish; fish with deformities are circled)  

 

 

Fig. 3. Relative sensitivity of A. affinis and other marine species to Pb at similar salinity, life stage, and exposure duration. 

(data for A. affinis were from the present study, C. variegatus data were from Parametrix 2010, T. battagliai data were 

from Beiras et al. 2013, A. bahia data were from Vukov et al. 2013). 
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