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Work Performed:   
 
 
Objective 1: Develop harlequin duck and surrogate (mallard) cell lines to evaluate injury from site-
specific hydrocarbons in harlequin ducks  
 
FY12 Tasks: This task was completed in FY11 
 
 
Objective 2: Develop bioassays using harlequin duck and surrogate (mallard) cell lines to assess and 
quantify injury due to lingering oil in PWS  
 
FY12 Tasks: Endpoint bioassay development 
 
Progress: 
 
The preliminary testing on DNA/adduct assays has been conducted.  Twenty-five biopsies from 
harlequin ducks (field samples) were submitted. Of the 25 liver samples, 19 were from oiled sites in 
PWS and 6 from unoiled areas. The 19 samples are from the same or are near sites of SPMD samples 
taken for this project and used in EROD analyses with harlequin duck cell lines.   
The biopsies were matched with seven samples produced in the lab with mallard cell lines for 
DNA/adduct analysis.  Mallard cell pellets consisted of 2 cell controls (no dose), 1 reagent control, 1 
positive control, 1 Alaska north slope crude dose, and 2 PWS SMPD doses. Cell pellets have been 
processed and adduct analysis of pellets and field biopsies will be conducted during fall 2012.  Results 
should be available before the end of 2012.   
 
 
Objective 3:  Evaluate injury due to site-specific lingering oil in PWS in harlequin ducks at the cellular 
level 
 
FY12 Tasks: Test PWS samples in cell lines, data analysis 
 
Progress: 
 
Data analysis is underway.  The results to date are similar to earlier studies with fish (Springman et al., 
2008) with parallel methodology and confirm earlier results concerning HADU sensitivity to EROD 
induction.   
 
 
 
Objective 4: Link analytical chemistry results from known oil-contaminated sites to injury 
assessments in harlequin ducks at the cellular level 
 
FY12 Tasks: Data analysis 
 
 
Progress: 
 
Chemical analyses of SPMD extracts are similar to those from samples taken in 2004 with the same 
methods (Short et al., 2008).   The availability of DNA adduct analyses will allow the linkage to be 
made between induction and injury.   
 
We anticipate one of the products of this research will be mathematical model(s) that describe the 
interaction between bioavailable PAH and resulting induction and possibly adduct formation.   
 
 



 
Objective 5:  Develop methods to link injury due to site-specific lingering oil in PWS in harlequin duck 
cell lines to harlequin duck population parameters and population level impact 
 
FY12 Tasks: Data analysis 
 
Progress:  
 
This task will be completed once all laboratory data is available from bioassays.  
 
 
Future Work:   
 
We will continue data analysis as described in our work plan and proposal. We will complete work on 
one of our bioassays during the fall 2012. According to our study plan, we will complete the final report 
in 2013, and plan to prepare two manuscripts for publication in peer reviewed journals. 
 
 
Coordination/Collaboration:   
 
We continued coordination and collaboration with NCI/NIH on validation of bioassays of genetic 
toxicity, and with Dr Dan Esler on testing of samples from PWS.   These results can be linked to Dr. 
Esler’s work as the biopsies taken for his research in March 2009 were shared with us and used for DNA 
analysis.  
 
 
Information Transfer:    
 

The following abstract was presented during the reporting period: 

Riddle AE, Hollmén TE, and Springman K. (2011)  Developing Cell Culture Methods and 
    Bioassays to Assess Toxicological Responses in Harlequin Ducks (Histrionicus histrionicus). In  
    proceedings of the 4th International Sea Duck Conference, Seward, AK September 12-16, 2011. 
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