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ADDRESS: R. Margesin, Institute of Microbiology, University of Innsbruck, 
         Technikerstrasse 25, A-6020 Innsbruck, Austria 
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ADDRESS: B. Lal, Ctr. of Bioresources/Biotechnology, TERI School of 
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         Czech Republic 
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E.A.; Bingler L.S. 
ADDRESS: R.C. Brenner, U.S. Environ. Protection Agency, Natl. Risk 
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Holman H.-Y.N.; Goth-Goldstein R.; Aston D.; Yun M.; Kengsoontra J. 
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ADDRESS: H. Baheri, Department of Chemical Engineering, University of 
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Hydrocarbon composition and toxicity of sediments following the Exxon Valdez oil 
spill in Prince William Sound, Alaska, USA. 
 
Page DS, Boehm PD, Stubblefield WA, Parker KR, Gilfillan ES, Neff JM, Maki AW. 
Bowdoin College, Chemistry Department, Brunswick, Maine 04011-8466, USA. 
dpage@bowdoin.edu 
 
An 1-year study of the 1989 Exxon Valdez oil spill found that spill residues on 
the oiled shorelines rapidly lost toxicity through weathering. After 1990, 
toxicity of sediments remained at only a few heavily oiled, isolated locations 
in Prince William Sound (AK, USA), as measured by a standard amphipod bioassay 
using Rhepoxynius abronius. Data from 648 sediment samples taken during the 1990 
to 1993 period were statistically analyzed to determine the relationship between 
the total concentration of 39 parent and methyl-substituted polycyclic aromatic 
hydrocarbons (defined as total polycyclic aromatic hydrocarbons [TPAH]) and 
amphipod mortality and the effect of oil weathering on toxicity. A logistic 
regression model yielded estimates of the lower threshold, LC10 (lethal 
concentration to 10% of the population), and LC50 (median lethal concentration) 
values of 2,600, 4,100, and 10,750 ng/g TPAH (dry wt), respectively. Estimates 
of the threshold and LC50 values in this field study relate well to 
corresponding sediment quality guideline (SQG) values reported in the 
literature. For sediment TPAH concentrations >2,600 ng/g, samples with high 
mortality values (>90%) had relatively high fractions of naphthalenes and those 
with low mortality (<20%) had relatively high fractions of chrysenes. By 1999, 
the median sediment TPAH concentration of 117 ng/g for the post-1989 worst-case 
sites studied were well below the 2,600 ng/g toxicity threshold value, 
confirming the lack of potential for long-term toxic effects. Analysis of 
biological community structure parameters for sediment samples taken 
concurrently found that species richness and Shannon diversity decreased with 
increasing TPAH above the 2,600 ng/g threshold, demonstrating a correspondence 
between sediment bioassay results and biological community effects in the field. 
The low probability of exposure to toxic concentrations of weathered spill 
residues at the worst-case sites sampled in this study is consistent with the 
rapid overall recovery of shoreline biota observed in 1990 to 1991. 
 
PMID: 12109744 [PubMed - indexed for MEDLINE] 
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Assessment of the Microbiological Potential for the Natural Attenuation of 
Petroleum Hydrocarbons in a Shallow Aquifer System. 
 
Stapleton RD, Sayler GS. 
 
Department of Ecology and Evolutionary Biology, Center for Environmental 
Biotechnology, The University of Tennessee, Knoxville, Knoxville, TN 37996, USA 
 
Abstract A multidisciplinary field study investigating the fate and transport of 
petroleum hydrocarbons commonly associated with jet-fuel contamination is 
currently underway at Columbus Air Force Base (AFB), Mississippi. Sixty sediment 
cores from 12 boreholes were recovered from the study aquifer. The goal of this 
initial sampling was to characterize the potential microbial activity using 
14C-labeled substrates, as well as the presence, abundance, and distribution of 
specific hydrocarbon degrading genotypes using DNA:DNA hybridization. 
Enumeration of total microbial abundance using a 16S rDNA universal 
oligonucleotide probe was compared to traditional enumeration methods. Total 
culturable populations determined by spread plate analysis ranged from a low of 
10(4) to more than 10(6) organisms per gram sediment. Microbial abundance 
estimated by DNA hybridization studies with 16S rDNA genes ranged from 10(7) to 
10(8) organisms per gram sediment. Molecular analysis of aquifer samples using 
DNA probes targeting genes encoding the degradative enzymes alkane hydroxylase 
(alkB), catechol 2,3-dioxygenase (nahH), naphthalene dioxygenase (nahA), toluene 
dioxygenase (todC1C2), toluene monooxygenase (tomA), and xylene monooxygenase 
(xylA), as well as two probes measuring methanogenic microorganisms, codh 
(carbon monoxide dehydrogenase) and mcr (methyl coenzyme reductase), revealed 
that each target gene sequence was present in nearly all 60 samples. The 
presence of organisms demonstrating the phenotype to degrade BTEX and 
naphthalene was further supported using mineralization assays with 14C-labeled 
benzene, toluene, naphthalene, and phenanthrene. Minimal activity occurred 
during the first 24 hours. After a period of 5-7 days, greater than 40% of the 
target compounds were mineralized in aquifer sediments. 
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Ecotoxicological endpoints for contaminated site remediation. 
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Use of chemical criteria in assessing the potential for adverse toxic effects in 
contaminated sites can under or overestimate the necessary level of site cleanup 
required. The use of ecotoxicity testing provides a more direct assessment of 
adverse environmental impact. A multi-trophic level soil ecotoxicity assessment 
was done on soil contaminated with crude oil distilled into five different 
fractions based on hydrocarbon chain lengths. Results indicate that the fraction 
above C26 was not toxic to microbes, plants, and earthworms, when present in 
concentrations far above the 1000 mg/kg total petroleum hydrocarbon criterion. 
Our ecotoxicity test battery results indicate that weathered heavy crude oils 
can be much less toxic than lighter, freshly spilled diesel oils, yet using a 
gross measure of total petroleum hydrocarbons would not detect this differences. 
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