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I. 

Table S1. Comparison of methods used by two studies along with this study to evaluate lingering oil or PAH/PAC contamination on shorelines of Prince William Sound after the 1989 Exxon Valdez oil spill.


	                                    Study

	Study Descriptor
	
Short et al. 2004
	
Page et al. 2006
	
This Study 

	Study 
Design
	Two-level stratified random sampling (SRS) from mid- through upper intertidal within each of three 1989 – 1992 shoreline oiling intensity categories. Level I: 91 total shoreline segments, randomly selected within each oiling intensity category; Level II: randomized placement of 0.25 m2 sample quadrats within each shoreline. 7,484 quadrats sampled, excavated to 0.5 m depth when possible
	Delineation of total PAH contamination area at 9 of the most contaminated historical human activity sites within or near the EVOS spill path. Delineation based on colorimetric screening results of solvent-extractible organic matter from sediment samples collected along the vertical wall of test pits excavated to 0.5 m depth when possible at intersections of a grid network with 10 m x 10 m cells covering the area of positive screening test results. Additional pits were excavated at closer spacings within the contaminated area of the grid
	200 shoreline segments each 100 m or less in length randomly selected from 1,240 km of shorelines of islands along EVOS spill path. Lower through upper intertidal inspected twice by each of two observers for surface tarball occurrences only

	Precision Estimate
	
Yes
	
No
	
Yes

	Initial Oil Detection Method
	
Visual or olfactory
	
Visual
	
Visual

	Oil Quantification Methods
	Oiled area statistically extrapolated from SRS results; oil mass based oiling intensity category of each pit and the average oil mass extracted and gravimetrically determined in all the sediments excavated within each 0.25 m2 quadrat for each of the three shoreline oiling intensity categories. Total gravimetric determinations = 97. 
	Oiled area estimated by Kriging interpolation of colorimetric test results to a limit of 2.5 ppm TPAH. Sediment loadings of TPAH were determined immunochemically on a wet sediment weight basis, and by GCMS on a dry sediment weight basis. 

	Tarball and mat areas estimated by digitizing image analyzer of photographs with distance ruler included. Average thickness estimated using a hand ruler, and oil volume estimate as the product of oiled area and thickness. Oil mass assumed an oil density of 1 g/mL

	Oil and PAH/PAC Fingerprinting 
	Oil source determination based on petroleum biomarker presence and ratios of typical occurrences of 27 surface and 38 subsurface oil deposits. Exxon Valdez oil was identified on the basis of the joint absence of
17(H),18(H),21(H)-28,30-bisnorhopane and of 18(+)-
(H)-oleanane, and ratios near 2 of Triplet (C26-tricyclic terpane
(S?)+C26-tricyclic terpane (R?))/C24-tetracyclic terpane measured by GCMS at m/z 191. Monterey Formation contained bisnorhopane
and oleanane and had ratios near 4 of Triplet.
	PAH source identification was based on relative concentrations of PAH and PAC detected by GCMS. 
The GCMS analysis include 35 2- through 6-ring parent PAH C1 through C3 or C4 alkyl homologues, the parent and C1 through C3 alkyl homologues of dibenzothiophene, and dibenzofuran (listed in Table 1, Page et al. 1995)
	PAH source identification was based on relative concentrations of PAH and PAC detected by GCMS. Excepting dibenzofuran, the PAH and PAC analytes were the same as those used by Page et al. (1995). Discrimination between Exxon Valdez and Monterey Formation oil sources based on ratios of C2-dibenzothiophenes:C2-phenanthrene/
anthracenes and C3-dibenzothiophenes:C3-phenanthrene/
anthracenes

	Study Limitations
	Only sampled sediments within +1.8 m – +4.8 m tidal elevations above mean lower low water
	Only sampled 9 of >50 historical human activity sites in PWS, method used for TPAH source apportionment not clear, and did not estimate mass of TPAH contamination
	Did not evaluate sites that may have been contaminated by Monterey Formation tarballs and tar mats on mainland shorelines


Abbreviations: GCMS - gas chromatography-mass selective detection, EVOS - Exxon Valdez oil spill, PAH - polycyclic aromatic hydrocarbon, PAC - polycyclic aromatic compound, PWS - Prince William Sound, TPAH - total polycyclic aromatic hydrocarbons and compounds combined. 


II. Comparison of methods used to identify oil sources following the 1989 Exxon Valdez oil spill

Bence et al. (1996) compared the advantages and disadvantages of the methods that have been used to identfy sources of whole oil, aliphatic or aromatic hydrocarbons following the Exxon Valdez oil spill (EVOS) in their Table 3. Of these, three had both high environmental stability (i.e. were little affected by changes in oil composition caused by weathering processes), and high source specificity. These three methods are: (1) carbon isotopic composition (13C) measured by isotope ratio mass spectrometry; (2) aliphatic saturate petroleum biomarkers measured by GCMS; and (3) measurement of triaromatic stearanes by GCMS. A fourth method, analysis of PAH/PAC, has variable environmental stability and moderate to high specificity. In their Fig. 6, Bence et al. (1996) showed that ratios of C2-dibenzothiophenes:C2-phenanthrene/anthracenes and of C3-dibenzothiophenes:C3-phenanthrene/anthracenes clearly distinguished Exxon Valdez oil from Monterey Formation oil sources. Subsequently, Douglas et al. (1996) showed that these ratios distinguished PAH/PAC from these two sources even after weathering losses of 98% of total PAH. Recognizing that the tarballs encountered in our study here almost certainly were from one or the other of these two sources, we used these ratios to distinguish between them as a matter of analytical convenience, as PAH were routinely measured in environmental samples from the EVOS in our laboratory.
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