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Study History: Air/Water #3 (Geographic and Temporal Distribution ofDissolved and 
Particulate Petroleum Hydrocarbons in the Water Column) was first funded in 1989. In 1991 the 
study was renamed Subtidal Study Number 3 (Bio-availability and Transport of Hydrocarbons) 
but the objectives remained the same. The project was funded for closeout and renamed again in 
1992 to Subtidal Study ~umber 3 A to reflect the coordination with a related project (ST #3B ). 
Two final reports will result from this project, hydrocarbons in caged mussels and hydrocarbons in 
the water. Two Exxon I 'aldez Oil Spill Symposium Proceedings papers resulting from this work 
are: Petroleum Hydrocarbons in Caged Mussels Deployed in Prince William Sound, Alaska after 
the Exxon Valdez Oil Spill. and Chemical Sampling and Analysis of Petroleum Hydrocarbons in 
Near-surface Seawater of Prince William Sound, Alaska after the Exxon Valdez Oil SpilL 

Abstract: Mussels (.\l~ulus trossulus) were deployed at 22 locations inside Prince William 
Sound and 16location~ outside the Sound at depths of 1, 5 and 25m for 2 to 8 weeks to 
determine fhe biologtcal a" ailability and persistence of petroleum-derived hydrocarbons from the 
Exxon Valdez oil (E \'0) spill Four successive deployments were made in 1989, and two each in 
1990 and 199 L Mu~-.cl!l ~ere analyzed for 27 alkane and 43 polynuclear aromatic hydrocarbon 
(P AH) analytes. 

PAH concentrations derived from EVO in mussels decreased with depth, time, and 
distance from heavih mlcd beaches. The highest concentration of total P AH was 5, 700 nglg wet 
tissue weight at Hemn~ Bay, 1-m depth, 1-2 months after the spill, and slightly lower at north 
Smith Island and at Snug tlarbor. Lower PAH concentrations were detected at other locations 
inside PWS, except the: .:lmtrol site, Olsen Bay. Concentrations at all stations declined by late 
summer 1989. In I(~~ • and I 991. P AHs could only be detected near heavily oiled beaches at 
concentrations that "ere u~ally below 200 ng/g. 

Hydrocarbon a.:..:umulation derived from EVO by deployed mussels indicates petroleum 
hydrocarbons were a" atlahle to subsurface marine fauna the summer following the spill, which 
may be a route of 011 m~e~uon exposure by fauna at higher trophic levels. 
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EXECUTIVE SUMMARY 

We deployed bay mussels (Mytilus trossulus) that were initially free of hydrocarbons in 
nearshore waters along the path of oil spilled from the TN Exxon Valdez, to determine the 
biological availability and the persistence of petroleum-derived hydrocarbons to living marine 
resources of waters affected by the spill. Mussels filter substantial volumes of seawater, and may 
therefore accumulate petroleum hydrocarbons integrated over the deployment period. Mussels 
free of petroleum hydrocarbons were collected from Admiralty Island in southeastern Alaska, and 
were transplanted to 22 locations inside Prince William Sound (PWS) and to 16 locations outside 
PWS for 2 to 8 weeks at depths of 1, 5, and 25m at each location. Four successive transplants 
were conducted in 1989 following the spill, and two transplants were conducted in 1990 and in 
during 1991. The mussels were retrieved at the end of each transplant period and stored frozen at 
-20°C for hydrocarbon analysis. 

Transplanted and control mussels were analyzed with single ion mode gas 
chromatography-mass spectrometry for the most abundant 2- to 5-ring polynuclear aromatic 
hydrocarbons (PAHs) in the spilled oil, and with gas chromatography-flame ionization detection 
for alkane hydrocarbons, including pristane, phytane, and normal alkanes of 10 to 34 carbon 
atoms. 

Results indicate that mussels transplanted along the path of the oil spill accumulated oil at 
concentrations that decreased with depth, time elapsed after the spill, and distance from heavily 
oiled beaches. The highest concentrations of total P AHs in the transplanted mussels was 5, 700 
nglg wet tissue weight at Herring Bay, 1 m depth, 1-2 months after the spill~ at the 5 and 25 m 
depths concentration there was 3,170 nglg and 372 nglg, respectively. Concentratiop.s nearly as 
high at the respective depths were also found at north Smith Island and at Snug Harbor. The 
mussel transplant sites at each of these three locations were within 500 m of beaches that had 
been heavily oiled by the spill. The relative concentrations ofP AH and of alkane analytes 
detected were generally consistent with those of Exxon Valdez oil (EVO), indicating up to 
281,000 ng EVO/g wet tissue weight. Lower but detectable PAH concentrations were observed 
at most other transplant locations within PWS, with relative concentrations ofP AH and alkane 
analytes that are generally consistent with those ofEVO. The lowest P AH concentrations were 
found at the control site, Olsen Bay, where total P AH concentration generally ranged from 10 to 
20 nglg, with relative concentrations that were not consistent with EVO. 

Alternative sources of dispersed petroleum hydrocarbons accumulated by the caged 
mussels, including diesel oil distilled in Alaska from North Slope crude oil and submarine oil 
seeps, were negligible compared with oil spilled from the Exxon Valdez. 

Concentrations ofPAHs consistent with EVO inside PWS declined substantially at all 
locations by late summer 1989. Total PAH concentration up to 1,470 nglg was observed at 
Herring Bay, and was at least an order of magnitude lower at north Smith Island and at Snug 
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Harbor. Even lower concentrations of total PAHs consistent with EVO were detected at most of 
the remaining locations inside PWS, although not at Olsen Bay. 

In 1990 and 199l,low concentrations ofPAHs were sporadically detected at locations 
adjacent to heavily oiled beaches. Total PAH concentration of about 260 ng/g was detected at 1 
m depth at Herring Bay and at Snug Harbor in 1990, while the highest P AH concentrations 
detected in 1991 were near detection limits. 

Petroleum hydrocarbons were detected only sporadically in mussels deployed at locations 
outside PWS in 1989, and were generally below detection limits in mussels deployed during 1990 
and 1991. This may have been due in part to poorer survival of the mussels transplanted to 
locations outside PWS, resulting from longer transport times. 

The concentrations ofPAHs we found in the caged mussels are consistent with results of a 
companion study where direct chemical analyses of subsurface seawater for petroleum 
hydrocarbons were performed on samples collected I to 6 weeks after the spill. Both these 
studies found the highest concentrations ofPAHs attributable to EVO at the I m depths of sites 
adjacent to heavily oiled beaches. Comparison of the results of these two studies however, 
indicates that the caged mussels accumulated petroleum hydrocarbons from much lower seawater 
concentrations than could be detected by direct chemical analysis. 

The accumulation of petroleum hydrocarbons by the transplanted mussels in 1989 
indicates that these hydrocarbons were generally available to subsurface marine fauna, such as fish 
and invertebrate larvae, the summer after the spill, especially in shallow waters adjacent to oiled 
beaches. Oil accumulated from seawater at these intermediate trophic levels would serve as a 
route of oil exposure through ingestion to fauna at higher trophic levels. 
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INTRODUCTION 

The Exxon Valdez oil spill (EVOS) of March 24, 1989 in PWS, Alaska, was the largest 
and most thoroughly studied accidental oil spill in U.S. history. At least 260,000 barrels (41,400 
m3

) of Prudhoe Bay crude oil was released into the Sound by the spill, which subsequently 
contaminated the Alaska coastline and adjacent marine waters to distances more than 1,100 km 
from the spill origin at Bligh Reef This spill was scientifically significant because PWS was 
nearly pristine prior to this spill (Karinen et al. 1993), so confounding petroleum hydrocarbons 
from sources other than this oil spill were generally absent. Consequently, the chemical fate and 
biological effects of oil from this spill should be especially unambiguous. 

Subsurface seawater concentrations of petroleum hydrocarbons immediately after the spill 
were relatively low, and generally decreased to the detection limits of direct chemical analysis for 
practically-sized samples within a few weeks (Short and Harris, In prep.). After this time, 
additional petroleum hydrocarbons may have been mobilized into subsurface seawater by 
disturbance of persistent environmental reservoirs of oil, such as the action of storm waves or 
cleaning activities on oiled beaches. These events may release pulses of oil, possibly in 
association with fine-grained sediments, into seawater, and these pulses may escape detection by 
direct chemical sampling methods due to both the temporal and spatial heterogeneity of the 
pulses. Nonetheless, these pulses may present a chronic, low-concentration source of oil that is 
available to marine organisms, with impacts that are not well understood. 

Caged bay mussels (Mytilus trossulus) that are initially free of petroleum hydrocarbons are 
particularly well suited for monitoring sporadically distributed hydrocarbons in seawater (National 
Research Council 1980; Phelps and Galloway 1980; Wolfe et al. 1981 ). Mytilus edutis, a closely 
related species, can filter up to about 340 L of seawater daily (Wildish and Miyares 1990), so the 
volume of seawater that is effectively sampled by mussels deployed for a month can be ten 
thousand-fold larger than volumes sampled for direct chemical analysis. Mussels can 
bioconcentrate hydrocarbons in the lipid compartment by factors as high as 1 06 on a whole tissue 
wet weight basis (Murray et al. 1991 ), indicating that depuration rates are slower than 
accumulation rates, resulting in persistence of some accumulated hydrocarbons for several weeks 
(Clark and Finley 1975; Ganning et al. 1983; Pruell et al. 1986). Bioconcentrated hydrocarbons 
are proportionally easier to detect, and give an indication of integrated hydrocarbon 
concentrations in seawater during the period the caged mussels are deployed. Mussels do not 
metabolize petroleum hydrocarbons significantly (Vandermeulen and Penrose 1978), so 
accumulated hydrocarbons may be characteristic of the exposure source. 

We deployed mussels in cages along and adjacent to the path followed by the spilled oil 
for intervals of usually 1 month during the summers of 1989, 1990, and 1991 to determine the 
distribution of persistent petroleum hydrocarbons in the subsurface seawater column. The 
mussels originated from a pristine site in southeastern Alaska and were verified as free of 
petroleum hydrocarbons prior to deployment. We deployed 462 cages of mussels at 22 stations 
inside PWS and at 16 stations outside PWS adjacent to the Kenai and Alaskan peninsulas and 
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Kodiak Island. We analyzed mussels from 286 of these cages for 27 alkane and 43 polynuclear 
aromatic hydrocarbon (P AH) analytes. Our general objectives were to characterize and document 
petroleum hydrocarbon concentrations found at depths of 1 m, 5 m, and 25 m at the deployment 
locations and times. The biological relevance of detected hydrocarbons in these mussels is 
immediate, in that these hydrocarbons are obviously available biologically to the mussels and to 
other filter-feeding fauna at the same trophic level, and to the diverse fauna at higher trophic 
levels that feed on mussels. 

OBJECTIVES 

The original objectives of this study were stated in the State/Federal Natural Resource 
Damage Assessment Plan for the EVOS of August 1989 (p. 42), as follows: 

A Document water column hydrocarbon concentrations at a range of depths, locations, 
and times. 

B. Quantify injury to water resources. 

C. Relate water injury to biological injury. 

D. Evaluate trends in ambient water quality through measurements of hydrocarbons in a 
biological indicator (Mytilus) as a surrogate for chemical measurements. 

E. Identify potential alternative methods and strategies for restoration oflost use, 
populations, or habitat where injury is identified. 

This document addresses objectives A through D above. 

METHODS 

Caged Mussel Deployment Stations 

Caged mussels were deployed at 38 stations along or adjacent to the oil spill path at least 
once during the study period (1989-1991). Twenty two ofthese stations were located inside 
PWS, and the remainder were adjacent to the Kenai and Alaska peninsulas and Kodiak Island. 
Caged mussels were usually deployed at these stations for approximately 1 month. 

The latitude and longitude of the deployment stations are presented in Tables I-1 and I-3 
in Appendix I, together with the periods that mussels were deployed at each station. The 
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locations of the stations are also depicted in Figures 1 and 2, where the station numbers 
correspond with those ofTables I-1 & I-3. In addition, Figures 1 and 2 depict the path of the 
spilled Exxon Valdez crude oil, through PWS and along the northwest Gulf of Alaska, 
respectively. Figure 1 also shows the path of prevailing ocean currents (Galt et al. 1991). 

Mussel Collection, Deployment, and Retrieval 

Bay mussels were collected a few days before each deployment from Admiralty Island in 
southeast Alaska. Mussels with shell length greater than 45 mm were held at the Auke Bay 
Laboratory, then transported by air and then by boat at about 4 oc to the deployment stations 
within 5 days for stations inside PWS, and within 10 days for stations outside PWS. A sample of 
mussels was taken just prior to each mussel shipment to evaluate hydrocarbon burdens in the 
mussels prior to deployment, and just after the final deployment of a cruise to determine any 
hydrocarbon uptake or deterioration of mussel condition during holding of mussels on the vessel. 

Deployment cages consisted of nylon-mesh diver collecting bags fitted with rigid 
perforated polypropylene sheets at the bottom of the bags to support the mussels. Each cage 
contained 20 mussels. Filled bags were attached to a mooring line at depths of 1, 5, and 25m 
(Fig. 3). The two shallower cage depths were chosen to correspond to water column depths 
sampled in the first 6 weeks after the spill (Short and Harris, In prep.). High mortality among 
mussels during transport to deployment stations made it necessary to deploy only the 2 shallower 
bags with 1 5 mussels per bag at some Alaska peninsula sites in 1989. 

Although mussels were usually deployed for about 1 month at each site, deployment 
periods ranged from 2 to 8 weeks, depending on deployment vessel availability. Also, mussels 
were deployed for 2 months inadvertently at Herring Bay in PWS in 1989, because this· 
deployment could not be located after 1 month, but was successfully located after 2 months. 

When deployed mussels were retrieved, the number of surviving mussels was recorded to 
provide some indication of stress produced by the exposure environment and pre-exposure 
handling. Dead or gaping mussels were discarded. Surviving mussels were frozen at -I 8 o C 
within 2 hours of retrieval, and transported frozen to the Auke Bay Laboratory for storage until 
analysis. 

A condition index was determined for each mussel analyzed to determine whether mussels 
filtered water during deployment. The index (dry tissue weight/internal shell volume x 100) was 
adapted from Higgens (1938) and Crosby and Gale (1990). The dry tissue weight of each mussel 
was calculated as the product of the wet tissue weight and the ratio of dry weight and wet weight 
measured for each sample homogenate (see below). Shell volumes were calculated as the ratio of 
twice the weight of sand that could be contained in one shell valve and the apparent density of the 
sand. A stable or increased condition index was assumed to indicate that the mussel filtered an 
amount of water adequate to at least maintain its condition during deployment. 
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Figure 1. --Station locations in PWS, Alaska, where caged mussels were deployed subsequent to 
the EVOS spill ofMarch 24, 1989. Station numbers within symbols correspond with the station 
numbers ofTable I-1 in Appendix I. Arrows indicate the direction of prevailing oceanic currents 
through the Sound (Galt et al. 1991). Shaded area indicates the path of surface oil through the 

Sound. • indicates control site. 
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Figure 2.--Station locations in the northwestern Gulf of Alaska where caged mussels were 
deployed subsequent to the EVOS ofMarch 24, 1989. Station numbers within symbols 
correspond with the station numbers of Table 1-3 in Appendix I. Shaded area indicates the path 
of surface oil in the Gulf. • indicates control sites. 
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1. Floats 

2. 50 m 3/8 11 nylon line 

3. Cages 

4. 4 kg weight 

5. 6.6 m 3/8" anchor chain 

6. 88 kg halibut anchor 

(Not to scale) 

Figure 3.--Apparatus used to deploy caged mussels at deployment stations in PWS, Alaska, and 
along the southern coast of Alaska following the EVOS on March 24, 1989. This apparatus was 
used to suspend mussel cages at depths of 1, 5, and 25 m for periods ranging from 2 to 8 weeks. 
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Native Mussel Collection 

Native mussels were collected in 1989 and 1990 from intertidal areas near caged mussel 
sites at Herring Bay, Olsen Bay, Sleepy Bay, Smith Island, and Snug Harbor to compare levels of 
biologically available hydrocarbons in the nearshore water column to levels in the adjacent 
intertidal. Sample collection, handling, storage, and analysis procedures were those used for 
caged samples. 

Mussel Selection for Analysis 

Mussels deployed inside PWS during the first deployment in May 1989 were analyzed in 
triplicate to assess the variance in hydrocarbon concentrations accumulated by mussels. Mussels 
from the remaining deployments, native mussels, and pre-deployment mussels were usually 
analyzed singly, with some of these analyzed as duplicates, to minimize analysis costs. 

Of the mussels deployed outside PWS, only those from the shallowest (usually 1 m) 
deployment depths in July 1990 were analyzed. Mussels from the deeper deployment depths were 
not analyzed because hydrocarbons characteristic of oil contamination were not evident in mussels 
deployed at the shallower depths, and results from the 1989 deployments indicated the highest 
concentrations of these hydrocarbons in mussels occurred at the 1 m depth. 

Sample Labeling and Chain of Custody 

Sample labels included site name, type of sample, Julian date of sampling, sample depth (if 
applicable). and replicate number. The record of each person who had custody of samples, the 
date, time. and location of custodial transfer~ and signatures of transferring parties are on file with 
Mr. Sid Kom at the Auke Bay Laboratory. Shipping containers were cross-wrapped with custody 
tape signed and dated by the person shipping the containers. 

Dry Tissue Weight Determination 

Ra11os of mussel tissue wet and dry weights were measured by dehydrating 1 g of 
homogenized whole-mussel tissue for 24 h at 65 o C and weighing the tissue mass remaining. 

Preparation of Mussels for Hydrocarbon Analysis 

Mussels were prepared and analyzed following procedures presented in detail by Larsen et 
al. ( 1992) Briefly, soft tissues of at least three mussels from each mussel cage were mechanically 
homogenized, and about 10 g ofthe homogenate was added to 70 g anhydrous sodium sulfate for 
dehydration, and spiked with 500 JJL hexane solution containing five alkane and six aromatic 
deuterated surrogate hydrocarbon standards (listed in Table Il-l, Appendix II). 

Hydrocarbons were extracted from mussels by maceration with dichloromethane. The 
mixture of homogenate, sodium sulfate, and surrogate standards was macerated mechanically for 
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1 min, with each of three successive 50 mL aliquots of dichloromethane, and the dichloromethane 
separated by filtration through an additional 10 g sodium sulfate on a combusted glass-fiber filter 
after each maceration. The filters and filtered solids were macerated together after the first 
filtration. The combined dichloromethane extracts were reduced in volume over steam and 
exchanged with hexane to a final volume of ca 1 mL. 

Extracted alkane and aromatic hydrocarbons were separated by silica gel-alumina column 
chromatography. The chromatographic columns consisted of20 g silica gel (de-activated with 
5% water) above 10 g alumina in a 20 mm id glass column filled with pentane. The alkane 
hydrocarbons eluted with 50 mL pentane, followed by the aromatic hydrocarbons that eluted with 
250 mL 1: 1 pentane:dichloromethane (by volume). The pentane solutions containing the alkane 
hydrocarbons from the samples were each reduced in volume over steam and exchanged with 
hexane to a final volume of ca 1 mL, spiked with 50 JJL hexane internal standard containing 42 
ng/JJL dodecylcyclohexane (DCH) for estimating recoveries of the deuterated alkane hydrocarbon 
surrogate standards added initially, and stored for analysis by gas chromatography. The 
pentane:dichloromethane solutions containing the aromatic hydrocarbons were reduced in volume 
over steam to a final volume of ca 0.5 mL, and stored for further purification before analysis by 
gas chromatography/mass· spectrometry. 

Aromatic hydrocarbons from the sample extracts were further purified by gel-permeation 
high performance liquid chromatography. The injection volume was 0.5 mL into dichloromethane 
flowing at 1 mUmin through two size-exclusion gel columns (Phenomenex, phenogel, 22.5 mm x 
250 mm. 100 A pore size) connected sequentially. The initial 110 mL eluate was discarded, and 
the follo"'1ng 53 mL was concentrated over steam and exchanged with hexane to a final volume 
of ca 1 mL. then spiked with 25 JJL hexane containing 80 ng/JJI hexamethylbenzene (HMB) as an 
internal standard for estimating recoveries of the deuterated aromatic hydrocarbon surrogate 
standards added initially. 

PAH Analysis 

I . Instrumental Method 

P AHs in samples and in standards were separated and analyzed with a Hewlett-Packard 
5890 senes II gas chromatograph equipped with a 5970B mass selective detector (MSD). The 
injection volume was 2 JJL into a splitless injection port at 300°C. The initial oven temperature 
was 60°C, increasing at l0°C per minute immediately following injection to a final temperature of 
300°C which was maintained for 25 minutes. The chromatographic column was a 25m fused 
silica capillary (0.20 mm ID) coated with a 0.33 J.lm thick film of 5% phenyl methyl silicone. The 
helium carrier gas was maintained at 70 kPa inlet pressure. 

The chromatographic column eluted into the 70 e V electron impact MSD through a 
300°C transfer line. The ionizer temperature and pressure were 240°C and 10"5 torr, respectively. 
The MSD was operated in the selected ion monitoring (SIM) mode, and the specific ions and 
retention time windows of the SIM Table were chosen to detect all the calibrated aromatic 
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hydrocarbons, the surrogate standards, and the 200 most prominent peaks found on the total ion 
chromatogram of an aliquot of crude oil from the hold of the Exxon Valdez analyzed as a sample 
with the MSD operating in the scan mode. The MSD was tuned with mass 69, 102, and 512 
fragments of perfluorotributylarnine before each batch of samples was analyzed. 

2. P AH Identification 

A. Calibrated P AHs 

Calibrated P AHs were identified based on retention time and ratio of two mass fragment 
ions characteristic of each hydrocarbon. Calibrated P AHs are listed in Table II-2, Appendix II, 
and include dibenzothiophene and the aromatic hydrocarbons in Standard Reference Material 
(SRM) 1491 supplied by the National Institute of Standards and Technology (NIST). Also listed 
in Table 11·2, Appendix II are the mass of the quantification ion, the mass of the confirmation ion, 
and the mean ratio of these two ions in the calibration standards. Chromatographic peaks were 
identified as a calibrated aromatic hydrocarbon if both ions were co-detected at retention times 
within ±0.15 minutes of the mean retention time of the hydrocarbon in the calibration standards, 
and if the ratio of the confirmation ion to the quantification ion was within ±30% of the expected 
ratio. 

B. Uncalibrated PAHs 

Uncalibrated P AHs include the alkyl-substituted isomers of naphthalene, fluorene, 
dibenzothiophene, phenanthrene, fluoranthene, and chrysene listed in Table 11·3, Appendix II. 
Uncalibrated aromatic hydrocarbons were identified by the presence, within a relatively wide 
retention time window, of a single mass fragment ion that is characteristic of the uncalibrated 
aromatic hydrocarbon sought. Table II-3 lists the mass of the fragment ions used for both 
identification and measurement, and the retention time windows used. Retention time windows 
for uncalibrated aromatic hydrocarbons were much wider than those for calibrated aromatic 
hydrocarbons. Mass fragments ofuncalibrated aromatic hydrocarbons that eluted outside the 
windows listed in Table Il·3 would not have been detected. 

3. P AH Measurement 

A. Calibrated P AHs 

Concentrations of calibrated P AHs in the mussel extracts were estimated by a method 
employing multiple internal standards and a five-point calibration curve for each calibrated P AH. 
The deuterated surrogate standards that were initially spiked into each sample are treated as 
internal standards, where each surrogate compound is associated with one or more calibrated 
PAHs (see Tables II· I and 11-2, Appendix II). A calibration curve for each calibrated PAH and 
batch of samples analyzed was based on five different hexane dilutions of dibenzothiophene and 
NIST SRM 1491, where I mL of each dilution contained the same amount of deuterated 
surrogate standard as was initially spiked into the samples. Each calibration curve was derived 
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from linear regression of the ratio ofMSD/SIM quantification ion response of the calibrated PAH 
and the associated deuterated surrogate standard as the ordinate, and the ratio of the amount of 
calibrated P AH and the amount of deuterated surrogate in I mL of each of five calibration 
standards as the abscissa. The highest calibration standard was 25 times more concentrated than 
the lowest standard, and P AH concentrations in the lowest standard corresponded with P AH 
concentrations in a 10 g sample of mussel tissue ranging from 3.6 to 8.3 ng/g (or 3 to 22 times the 
P AH concentrations that would have resulted from samples containing P AHs at the method 
detection limits, see below). 

The amount of a calibrated PAH in.the dichloromethane extract of a mussel tissue sample 
was calculated as the product of the inverse of the calibration curve regression line slope, the ratio 
ofMSD/SIM quantification ion response to the calibrated P AH and the associated deuterated 
surrogate standard for the sample extract, and the amount of the deuterated surrogate standard 
associated with the P AH. The concentration of a calibrated P AH in the mussel tissue sample was 
calculated as the ratio of the amount ofthe hydrocarbon in the dichloromethane extract and the 
measured wet weight of the homogenate aliquot analyzed (about 10 g). This procedure 
compensated for losses of calibrated P AHs during sample preparation. 

B. Uncalibrated P AHs 

Concentrations of uncalibrated P AHs in the mussel tissue samples were determined with 
calibration curves and procedures for the most similar calibrated P AH. The MSD/SIM response 
to the quantification ion of each uncalibrated P AH identified, bearing the same carbon number of 
substituents, and derived from the same unsubstituted P AH, were summed; this sum was used in 
place of the most similar calibrated PAH response in the procedure described above for 
calculating concentrations of calibrated P AHs. For example, the fluorene calibration curve and 
procedure was used for all the methyl-substituted fluorenes identified, but the 
1-methylphenanthrene calibration curve and procedure was used for all the alkyl-substituted 
phenanthrenes. 

4. Detection Limits 

A. Calibrated P AHs 

Method detection limits (MDLs) were estimated for each calibrated P AH analyte 
following the procedure described in Appendix B, 40 CFR Part 136. These estimates of detection 
limit concentrations are indicated for each calibrated P AH analyte in Table III-1, Appendix III. 

B. Uncalibrated PAHs 

Method detection limits for uncalibrated P AHs were not experimentally determined. 
Consequently, detection limits for these analytes were arbitrarily assumed as the .MDL of the most 
closely related calibrated P AH analyte. 
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5. Quality Assurance 

A. String Structure and Quality Control Samples 

Samples were analyzed in batches consisting of 12 samples, which together with five 
calibration standards and six quality control samples arranged in a specific sequence, are denoted 
as strings. Replicated samples were analyzed in different strings. The six quality control samples 
included two mid-level calibration standards, two reference samples, and two method blanks, one 
of which was spiked with hydrocarbon standards (denoted as "spiked blank") .. One each of the 
mid-level calibration standards and of the reference samples, and the method blank were analyzed 
in the middle of each string, and the remaining three quality control samples were analyzed at the 
end of each string. 

The mid-level calibration standards were analyzed to assess calibration accuracy and to 
verify instrument stability during analysis of the string; the results are summarized in Table IV-2, 
Appendix IV. This assessment of accuracy was directly related to NIST standards for all 
calibrated P AHs except dibenzothiophene. The reference samples were prepared as 1 0 g aliquots 
ofNIST SRM 1974 enriched with a solution of selected P AH analytes prepared by NIST 
(denoted as "QC-TEST -1 ") to tissue concentrations ranging from 19 to 20 5 ng P AHI g, and were 
analyzed to assess analytical precision within and among strings for the selected P AH analytes. 
The results of the reference sample analyses are summarized in Table IV -1, Appendix IV. 

Method blanks were analyzed to assess contaminants introduced during processing and 
analysis. Mussel tissue and method blank samples were processed and analyzed identically, 
except the method blanks contained no mussel tissue. Also, method blanks spiked with an 
amount ofNIST SRM 1491 and dibenzothiophene equivalent to amounts that would be present 
from sample concentrations of 50 to 100 ng PAH/g, were analyzed to assess overall method 
accuracy. The results ofthe spiked method blank sample analyses are summarized in Table IV-3, 
Appendix IV. 

B. Calibration Curve Linearity and Surrogate Standard Recoveries 

Calibration curve linearity, expressed as the square of the correlation coefficient of 
regression (r2), was greater than 0.99 for more than 95% of the PAH calibration curves. 
Recoveries of the deuterated surrogate standards that were added to each sample were estimated 
by comparing the ratio of deuterated surrogate response and the HMB internal standard of a 
sample with the mean of the same ratio derived from the calibration standards of the sample string 
(1 mL of each calibration standard contains the same amounts of these standards as was added to 
each sample, and each sample was concentrated to about 1 mL for instrumental analysis). PAHs 
that were associated with deuterated surrogate standard recoveries of less than 30%, or more than 
150%, were treated as missing, affecting 1.3% of the PAH data. 
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C. Analytical Precision and Accuracy 

The precision of the analytical procedure for selected P AH analytes, expressed as the 
coefficient ofvariation (CV, i.e., the ratio ofthe standard deviation and the mean of the calibrated 
PAHs found in the reference samples, expressed as percent) calculated from the results of the 46 
strings analyzed, ranged from 10% to 21% (median 13%~ Table IV-I, Appendix IV). Mean 
accuracy, determined as the ratio (expressed as percent) ofthe mean amount of calibrated PAH 
found in the NIST calibration check samples of the 46 strings analyzed for this study and the 
amount added, ranged from 98.7% to 107.1% (median 101.3%); corresponding CV ranged from 
1.5% to 12.6% (median 4.5%; Table IV-2, Appendix IV). Mean accuracy based on the spiked 
blank samples ranged from 85.3% to 114.1% (median 101.8%); corresponding CV ranged from 
5.6% to 18.6% (median 9.1%; Table IV-3, Appendix IV). 

D. Contaminants in Method Blanks 

Calibrated P AHs were detected above respective MDLs five times in the analysis of 25 
calibrated PAHs in each of 46 method blanks (i.e., detection frequency= 5/(25x46) = 0.0044). 
Uncalibrated P AHs were detected above estimated MDLs 14 times, in the analysis of 18 
uncalibrated P AHs in each of the 46 method blanks. 

Alkane Hydrocarbon Analysis 

1. Instrumental Method 

Alkanes in samples and in standards were separated and analyzed with a Hewlett-Packard 
5890 series IT gas chromatograph equipped with a flame ionization detector (FID). The injection 
volume was 1 JlL into a splitless injection port at 300°C. The 60°C initial oven temperature was 
maintained for 1 minute, then increased at 6°C per minute to a final temperature of300°C which 
was maintained for 26 minutes. The chromatographic column was a 25 m fused silica capillary 
(0.20 mm ID) coated with a 0.33 Jlm thick film of5% phenyl methyl silicone. The helium carrier 
gas flow rate was 0.80 mL per minute, and the column effluent was combined with 34 mL per 
minute nitrogen make-up gas before entering the FID. The FID was operated with hydrogen and 
air flowing at 33 and 410 mL per minute, respectively. 

2. Alkane Hydrocarbon Identification 

Alkane hydrocarbons were identified based on their retention times. Any peak detected 
above the integrator threshold within ±0.25% of the mean retention time of an alkane in the 
calibration standards was identified and quantified as that alkane. The calibration standards were 
prepared at our Laboratory, and contained the normal alkanes from decane through triacontane, 
dotriacontane, tetratriacontane, and 2,6, 10, 14-tetramethylpentadecane (pristane). 
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3. Alkane Hydrocarbon Measurement 

Concentrations of calibrated alkanes in mussel tissues were estimated by an internal­
standard method employing a five-point calibration curve for each calibrated alkane hydrocarbon. 
The deuterated surrogate standards that were initially spiked into each sample were treated as 
internal standards, where each surrogate compound was associated with a group of calibrated 
alkanes (see Tables II-1 and II-4, Appendix II). A calibration curve for each calibrated alkane and 
batch of samples analyzed was based on five different hexane dilutions of the concentrated alkane 
standard prepared at our Laboratory, where 1 mL of each dilution contained the same amount of 
deuterated surrogate standard as was initially spiked into the samples. Each calibration curve was 
derived from linear regression of the ratio ofFID response of the calibrated alkane and the 
associated deuterated surrogate standard as the ordinate, and the ratio of the amount of calibrated 
alkane and the amount of deuterated surrogate in 1 mL of each of five calibration standards as the 
abscissa. The highest calibration standard was 50 times more concentrated than the lowest 
standard, and alkane concentrations in the lowest standard corresponded with alkane 
concentrations in a 10 g sample of mussel tissue ranging from 41 to 128 nglg (or 3 to 21 times the 
alkane concentrations that would have resulted from samples containing alkanes at the method 
detection limits, see below). 

Concentrations of 2, 6, 1 0, 14-tetramethylhexadecane (phytane) were estimated as the mean 
of results denved from the calibrations curves for octadecane and nonadecane, because a suitable 
standard for this alkane was not available. The accuracy of this procedure, however, was verified 
with NIST -derived standards (see below). 

Amounts of uncalibrated alkane hydrocarbons and the cumulative amount of hydrocarbons 
in the unresolved complex mixture (UCM) were calculated with respective detectol responses and 
the calibration curve for hexadecane. Flame ionization detector response due to the UCM was 
determined as the difference of the total FID response and the response due to distinguishable 
peaks 

4 Detection Limits 

Method detection limits were estimated for each calibrated alkane analyte following 
procedure described in Appendix B, 40 CFR Part 136. These estimates of detection limit 
concentrations are indicated for each calibrated alkane analyte in Table III-3, Appendix III. 

5. Quality Assurance 

A. String Structure and Quality Control Samples 

Samples were analyzed in strings comprising 12 samples, 5 calibration curve standards, 
and 7 quality control samples arranged in a specific sequence. Replicated samples were analyzed 
in different strings. The seven quality control samples included two mid-level calibration 
standards, two reference samples, a method blank, and a NIST -derived alkane standard. One 
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each of the mid-level calibration standards and of the reference samples, and the method blank 
were analyzed in the middle of each string, and the remaining four quality control samples were 
analyzed at the end of each string. 

The mid-level calibration standards were analyzed to verify instrument stability during 
analysis of the string; the results are summarized in Table IV-4, Appendix IV. The reference 
samples were prepared as 10 g aliquots ofNIST SRM 1974 enriched with a solution of alkanes 
prepared at our Laboratory to tissue concentrations ranging from either (a) 490 to 1,300 ng 
alkane/g, or (b) 49 to 130 ng alkane/g, and were analyzed to assess analytical precision within and 
among strings for the alkane analytes; these are respectively denoted as high and low reference 
samples. The results are summarized in Table IV-5, Appendix IV. 

Method blanks were analyzed to assess contaminants introduced during processing and 
analysis. Mussel tissue and method blank samples were processed and analyzed identically, 
except the method blanks contained no mussel tissue. Method blanks spiked with an amount of 
Laboratory-prepared standards equivalent to amounts that would be present from sample 
concentrations of 400 to 1,300 ng alkane/g were analyzed to assess overall method accuracy. The 
results of analyses of the spiked method blanks are summarized in Table IV-6, Appendix IV. 
Also, a NIST -derived alkane standard (denoted as QA-CH-2) was analyzed with each string to 
relate accuracy assessments of alkanes with NIST standards; results of these analyses are 
summarized In Table IV-7, Appendix IV. 

B Calibration Curve Linearity and Surrogate Standard Recoveries 

Calibration curve linearity, expressed as the square of the correlation coefficient of 
regression (r:). was greater than 0.99 for more than 95% of the alkane calibration curves. 
Recovenes of the deuterated surrogate standards that were added to each sample were estimated 
by companng the ratio of deuterated surrogate response and the DCH internal standard of a 
sample w1th the mean of the same ratio derived from the calibration standards of the sample string 
(I mL of each calibration standard contained the same amounts of these standards as was added 
to each sample. and each sample was concentrated to about 1 mL for instrumental analysis). 
Alkanes that were associated with deuterated surrogate standard recoveries ofless than 30%, or 
more than 150%. were treated as missing, affecting 2.3% of the alkane data. 

C Analytical Precision and Accuracy 

The precision of the analytical procedure was evaluated based on results of the two 
reference samples analyzed with each string. Alkane CV in the high reference samples ranged 
from 7.8% to 29.4% (median 9.5%), and in the low reference samples ranged from 12.2% to 
52.1% (median 23.4%; Table IV-4, Appendix IV). Mean accuracy, determined as the ratio 
(expressed as percent) of the mean amount of calibrated alkane found in the calibration check 
samples of the 46 strings analyzed for this study and the amount added, ranged from 99.4% to 
103.6% (median 100.6%); corresponding CV ranged from 0.8% to 18.5% (median 1.7%; Table 
IV-5, Appendix IV). Mean accuracy based on the spiked blank samples ranged from 93.5% to 
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113.0% (median 100.2%); corresponding CV ranged from 4.9% to 18.4% (median 6.7%; Table 
IV-6, Appendix IV). Mean accuracy based on the NIST QA-CH-2 standards ranged from 88.3% 
to 151.9% (median 96.9%); corresponding CV ranged from 6.0% to 52.9% (median 9.0%; Table 
IV-7, Appendix IV). 

D. Contaminants in Method Blanks 

Calibrated PAHs were detected above respective MDLs 18 times in the analysis of25 
calibrated P AHs in each of 46 method blanks. 

Data Analysis 

I. Determination ofEVO-P AH 

Exxon Va.fde: crude oil was identified as the source ofPAHs in mussels if the relative 
concentrations ofphytane and the PAHs were consistent those ofthe spilled oil, except for 
characteristic alterations of composition due to weathering. These characteristic alterations 
include: ( 1) preferential loss of less substituted P AH homologues, and (2) preferential loss of 
lower molecular weight P AH 

The P AHs prevalent in Exxon Valdez crude oil were summed and denoted as EVO-P AHs 
for mussels identified as contaminated by the oil. The EVO-P AHs included all the alkyl-P AH 
homologues listed in Table 11-3, Appendix II; their corresponding unsubstituted homologues; and 
biphenyl. 

II. Detection limit convention for replicated samples 

In cases where hydrocarbon concentrations were replicated and were near detection limits 
(resulting in some of the replicated concentration above the l\IDL for an analyte and some below) 
the analyte was reported as detected in Tables III-1 through III-14, Appendix III, ifthe 
concentration mean was above the l\IDL. If the concentration mean was below the MDL, the 
analyte was reported as below the l\IDL in these tables. 

RESULTS 

The concentrations of the calibrated P AHs, the uncalibrated P AHs, and the alkanes 
determined in this study are tabulated in Appendix III, in Tables 111-1 through III-14. Also listed 
in Tables 111-1 through 111-3 are method detection limits for calibrated aromatic and alkane 
hydrocarbons, and results of analysis of 1 11L of crude oil from the cargo hold of the Exxon 
Valdez. Following is a summary and interpretation ofthe results in these Tables. 
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I. Inside PWS 

A. May 1989 

Petroleum hydrocarbons derived from Exxon Valdez crude oil were detected at all stations 
and at all depths of the May 1989 deployment inside PWS, except at the control station at Olsen 
Bay. The pattern of relative concentrations of P AHs and of phytane were consistent with patterns 
observed in Exxon Valdez crude oil and in mussels on oiled beaches. The P AHs detected in these 
caged mussels included chrysenes, which obviates diesel oil derived from North Slope crude oil as 
a significant source of oil in the caged mussels. 

1. Sites Near Heavily Contaminated Beaches 

Hydrocarbons characteristic of Exxon Valdez crude oil were highest in caged mussels 
deployed at 1 m depth adjacent to heavily oiled beaches in May 1989. Total hydrocarbon 
concentration, which included the UCM and both calibrated and un-calibrated alkane 
hydrocarbons and PAHs. was about 100,000 nglg wet tissue in mussels after deployment at I m 
depth in Herring Bay, a heavily oiled embayment, and derived primarily from Exxon Valdez crude 
oil. Mean concentrations ofEVO-PAHs and ofphytane in these mussels were 5,740 nglg and 
815 nglg, r~spectively. wtuch are proportionally similar to respective concentrations in Exxon 
Valdez crude oil (Fig 4) Hydrocarbon concentrations were nearly as high in mussels deployed at 
1 m depth near Smith Island and in Snug Harbor: mean total EVO-P AH concentration in mussels 
at these two stations was 3.090 nglg and 1,040 nglg, respectively, and concentrations ofphytane 
and of total hydrocarbons varied proportionally (Fig. 4). These three stations were adjacent to 
beaches that were hea\1Jy oiled by spilled Exxon Valdez crude oil. 

Hydrocarbons den\·ed from Exxon Valdez crude oil in caged mussels generally decreased 
with deeper deployment depths. Mean EVO-P AH concentration in mussels at 5 m depth was 
40% to 63% of the concentration at 1 m at the three stations adjacent to heavily oiled beaches 
during May 1989, and at 2S m depth was 6% to 15%. Also, concentrations of other 
hydrocarbons charactensuc of Exxon Valdez crude oil decreased proportionally in these caged 
mussels (Fig. 5). 

2. Other Stauons Along the Oil Spill Path 

At other statmns along or adjacent to the path of the spilled oil during May 1989, 
distribution patterns of petroleum hydrocarbons in caged mussels were similar to those evident at 
stations adjacent to hea\11~ oiled beaches, but concentrations of these hydrocarbons were 
substantially lower. At the five stations located along the path of the spilled oil (Bainbridge 
Passage, Elrington Passage. Johnson Cove, Prince of Wales Passage, and Squire Island), mean 
EVO-P AH concentration in caged mussels deployed at I m depth ranged from 89 nglg to 425 
nglg. Similarly, at the three stations located near the margin of the path of the spilled oil (Main 
Bay, Montague Strait. and Outside Bay) the concentration ranged from 61 nglg to 91 nglg in 
caged mussels deployed at 1 m depth. Although petroleum hydrocarbon concentrations in caged 
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Figure 4.--Comparison of petroleum hydrocarbons characteristic of Exxon Valdez crude oil in 
caged mussels deployed at 1 m depth at stations adjacent to heavily oiled beaches during May, 
1989, with the relative abundance of these hydrocarbons in unweathered crude oil from the hold 
of the Exxon Valdez, following the EVOS ofMarch 24, 1989, in PWS, Alaska. Compared are 
total measured hydrocarbons, the sum of the most abundant PAHs in Exxon Valdez crude oil 
(EVO-P AH), and phytane, a branched alkane abundant in petroleum. In mussels, concentrations 
are nglg wet tissue weight, with associated 95% confidence intervals; in Exxon Valdez crude oil, 

concentrations are relative. 
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mussels often decreased with deployment depth at these stations, the trend was not consistent, 
especially at the less-contaminated stations. However, at all these stations and deployment 
depths, relative concentrations of petroleum hydrocarbons in caged mussels were broadly similar 
to those in Exxon Valdez crude oil. 

3. Control Station (all sampling times) 

Hydrocarbons characteristic of petroleum were consistently lowest in caged mussels 
deployed at the control station at Olsen Bay. Of the 24 mussel cages deployed at Olsen Bay 
during the course of this study from 1989 through 1991, the median summed PAH concentrations 
used to define the EVO-P AHs was less than 10 ng/g (Fig. 6). These summed P AH 
concentrations exceeded 30 nglg in mussels of one cage only (25 m depth, May 1989), and ' 
naphthalene accounted for over 70% of the PARs in the mussels of this cage. Total hydrocarbons 
in the mussels of these 24 cages ranged from 8 ng/g to 16,700 nglg, with phytane consistently 
below detection limits. 

4. Hydrocarbon in Mussels Prior to Deployment 

Mussels were substantially free of petroleum hydrocarbons prior to deployment. 
Concentrations of the summed P AHs used to define the EVO-P AHs ranged up to 18 nglg 
(median, 8 ng/g) in mussels prior to deployment. Total hydrocarbons ranged up to 6,600 ng/g, 
with phytane consistently below detection limits. 

B. Temporal Decline, Summer 1989 

Petroleum hydrocarbons consistently declined in successively deployed caged'mussels 
after May 1989. At the three stations adjacent to heavily oiled beaches, EVO-PAHs accumulated 
by caged mussels at 1 m depth during the August 1989 deployment were about 10% those of 
corresponding stations and depth during the May 1989 deployment (Fig. 7), and similar declines 
occurred at other depths and for other petroleum hydrocarbons. 

Petroleum hydrocarbons were detected progressively less frequently and at generally 
lower concentrations in mussels deployed at other stations along or adjacent to the spill path after 
May 1989. We detected EVO-P AHs in 67% of mussel cages deployed during June 1989 inside 
PWS, and in 19% and 29% of mussel cages deployed during July and August, respectively. The 
highest concentration ofEVO-PAHs found in these mussels was 80 ng/g, 69 ng/g, and 41 ng/g 
for the June, July, and August deployments, respectively. 

Mussels deployed at Herring Bay in June 1989 and retrieved after 2 months accumulated 
substantially more petroleum hydrocarbons than mussels deployed there in July 1989 and 
retrieved after 1 month. Concentrations ofEVO-PAH and ofphytane were generally 2 to 4 times 
higher in the mussels deployed for 2 months compared with those deployed for 1 month at 
corresponding depths (Appendix III, Tables III-1, -2, and -3). 
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Figure 6.--Concentration distribution ofEVO-PAH in all caged mussels deployed at the Olsen 
Bay control station in PWS, Alaska, following the EVOS of March 24, 1989 in the Sound. EVO­
PAH is the sum of the most abundant PARs in Exxon Valdez crude oil. The EVO-PAH 
concentration intervals are nglg wet tissue weight of mussels, and N is the number of caged 
mussel observations within each concentration interval. The mean EVO-P AH concentration of 
the sample in the interval exceeding 30 nglg was 46 nglg, and was more than 70% naphthalene. 
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C. 1990 and 1991 

In 1990 and 1991, petroleum hydrocarbons were usually detected in caged mussels only at 
stations adjacent to heavily oiled beaches, and only at low concentrations. The highest 1990 
concentration ofEVO-PAH was 199 nglg at Sleepy Bay during the July deployment at 5 m depth 
(the 1 m depth deployment was lost}, foHowed by 72 nglg and 115 nglg at Northwest Bay, 1 m 
depth, during the June and August deployments, respectively. Lower concentrations ofPAHs 
that were probably derived from Exxon Valdez crude oil were detected in caged mussels deployed 
at Bay oflsles, Herring Bay, Main Bay, Smith Island, and Snug Harbor, although the 
concentrations at these stations were often so low that source identification was less clear. Also, 
other petroleum hydrocarbons, such as phytane, were often not detected. Except for Main Bay, 
these stations were aU adjacent to beaches that had been heavily oiled. 

The highest EVO-PAH concentration found in caged mussels deployed in 1991 was 56 
nglg at Northwest Bay, 5 m depth. Very low concentrations ofPAHs characteristic of petroleum 
may also have been present in caged mussels deployed at Bay oflsles, Herring Bay, and Sleepy 
Bay, where EVO-P AH concentration ranged up to 30 nglg and phytane was occasionally 
detected. 

\ 

D. Native Mussel Comparison 

Concentrations of petroleum hydrocarbons in caged mussels deployed at 1 m depth near 
heavily oiled beaches were consistently lower than in mussels collected from adjacent beaches. In 
1989, the concentration ofEVO-PAH in caged mussels deployed at 1 min Herring Bay during 
July was 2,150 nglg (Table 111-13, Appendix Ill}, while mussels collected from the adjacent beach 
contained 6, 710 nglg EVO-PAH. During the August deployment in Herring Bay, EVO-PAH 
concentration was 451 ng/g and 1,640 nglg in caged and beach mussels, respectively. At Smith 
island, EVO-PAH concentration was 163 nglg and 3,120 nglg in caged and beach mussels, 
respectively, during the August deployment, and at Snug Harbor in August, caged and beach 
mussel EVO-PAH concentration was 141 nglg and 1,000 nglg, respectively. In 1990, the highest 
EVO-P AH concentrauon an caged mussels was 199 nglg at Sleepy Bay during the July 
deployment, but mussels collected contemporarily on the adjacent beach contained from 3,310 to 
5,150 nglg EVO-PAH In contrast, at the Olsen Bay control station, PAH concentrations in 
caged and in beach muss.els were consistently near or below detection limits. 

E. Pristane Results 

Pristane, a branched alkane that has both biogenic and petrogenic sources, showed large 
seasonal variation in caged mussels at all stations. Pristane concentrations were highest in May, 
then declined thereafter to concentrations that were often below detection limits by fall. In May, 
pristane was often the most abundant alkane identified in the caged mussels, with concentrations 
ranging up to about 3.500 nglg At stations adjacent to heavily oiled beaches, pristane 
concentrations in caged mussels were often much higher than expected on the basis of other 
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petroleum hydrocarbons measured. For example, the ratio ofpristane and phytane in un­
weathered Exxon Valdez crude oil was 1.28, but was often greater than 5 in caged mussels 
deployed during May 1989, despite the high concentrations of other petroleum hydrocarbons 
accumulated by these mussels. 

II. Outside PWS 

In 1989, petroleum hydrocarbons from the Exxon Valdez were evident at only two 
stations outside PWS, Tonsina Bay and Chignik Bay. At Tonsina Bay, EVO-PAH concentration 
ranged up to 266 nglg in caged mussels deployed during July 1989, and were barely detected at 
47 ng/g during the August deployment. At Chignik Bay, EVO-P AH concentration ranged up to 
328 ng/g in caged mussels deployed during August At both stations, petroleum hydrocarbon 
concentrations were highest in mussels deployed at 1 m depth. Phytane was consistently detected 
at both 1 m and 5 m at Chignik Bay (the 25 m depth mussel cage was lost) at concentration 
ranging up to 430 ng/g, but was detected only sporadically in the mussels deployed at Tonsina 
Bay at concentration ranging up to 59 ng/g. 

Hydrocarbons characteristic of petroleum were generally near or below detection limits at 
the other stations outside PWS, and at all stations in 1990. 

III. Stress Indicators 

The observed levels of mortality and condition indicate that caged mussels were able to 
maintain their pre-exposure condition and function effectively as water sampling devices. Most 
exposed mussels had condition indices that increased during deployment; none had condition 
indices that decreased significantly. At sites in PWS, caged mussel mortality in 1989 averaged 
6%. Mortality at Kenai, AJaska Peninsula, and Kodiak stations averaged 3 9%, and was correlated 
(r2 = 0. 748) with the number of days mussels were held out of water during transport to the 
deployment station and the number of days they were deployed. However, mortality at a station 
was not correlated with the condition indices of surviving mussels, indicating that survivors were 
able to function well in transplant locations. 

Hydrocarbons in the water column or accumulated in mussel tissue did not affect short­
term survival or condition. Significant differences among condition indices were related to 
deployment depth and site, but not to tissue hydrocarbon levels. Condition indices were generally 
higher in mussels at 1 m depth than at 5 and 25m. Mussels at some impacted sites, Outside Bay, 
Smith Island, and Snug Harbor (deployment 1, 1989, 1 m), had significantly higher condition 
indices than mussels at all other sites, including Olsen Bay, and condition increased during 
deployment. 
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DISCUSSION 

Oil dispersion from oiled-beach reservoirs 

Our results indicate that a substantial proportion of the oil spilled from the Exxon Valdez 
dispersed into the water column compartment and was subsequently transported into the Gulf of 
Alaska. The initially high concentrations of petroleum hydrocarbons that were ubiquitous inside 
PWS in May 1989 (except at the control station at Olsen Bay), uniformly declined during the 
months following the spill. The association of the highest concentrations with stations adjacent to 
heavily oiled beaches suggests that heavily oiled beaches were the primary source of the oil which 
was subsequently dispersed into the water column by wave action and by cleanup activities. The 
presence of oil in caged mussels at stations remote from oiled beaches, in particular at the station 
near the middle of Montague Strait in May 1989, indicates a very large volume of seawater 
contaminated to depths of at least 25 m, at very low aqueous concentrations. Uncertainties 
associated with the aqueous oil concentrations, the volume of contaminated seawater, and the 
absolute flux of seawater through PWS during the summer of 1989 preclude a meaningful 
quantitative estimation of the volume of oil in this compartment, but the large seawater volumes 
and fluxes suggest a substantial fraction of the total spilled oil. 

The distribution of hydrocarbons we observed in the most contaminated mussels suggests 
that these mussels may have accumulated hydrocarbons by ingestion of small particles of whole 
oil. The relative hydrocarbon abundances in these mussels (e.g. Fig. 4) are very similar to those 
characteristic ofEVO. These compositional similarities suggest that the routes through which oil 
hydrocarbons were incorporated by the caged mussels may include ingestion of whole, particulate 
oil. 

The highest P AH concentrations measured in caged mussels during this study were 
comparable with the highest concentrations found in a similar study using caged mussels for the 
Amoco Cadiz oilspill offthe coast ofBrittany in March 1978. Wolfe et al. (1981) deployed 
transplanted mussels in cages in the Baie de Morlaix at 1 m depth for 2 to 4 weeks beginning 
about 5 weeks after the spill. A comparable station in our study was at Herring Bay during May 
1989. Individual petroleum P AH analytes measured in these two studies fall well within the same 
order of magnitude. This suggests that seawater dispersion of oil from oiled beaches may be a 
common process, at least where sufficient wave energy is available to mobilize the oil. 

Dispersion of oil into the water column continued on a much reduced scale during 1990 
and 1991. The close association of petroleum hydrocarbon concentrations in caged mussels with 
beaches that had been heavily oiled indicates these beaches as persistent reservoirs of oil that 
locally contaminated adjacent seawater by the same mechanisms as in 1989. Also, the 
consistently higher concentrations of petroleum hydrocarbons that we observed in mussels native 
to heavily oiled beaches in comparison with caged mussels deployed at stations immediately 
adjacent corroborates these beaches as proximal sources and persistent reservoirs of oil. 
Together, these results imply that petroleum hydrocarbons characteristic of Exxon Valdez crude 
oil will remain detectable in mussels native to oiled beaches substantially longer than would be 
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detectable in caged mussels deployed adjacent to them, because concentrations in caged mussels 
would decline below detection limits first. 

The relative scarcity of petroleum hydrocarbons characteristic of Exxon Valdez crude oil 
in caged mussels at stations outside PWS is consistent with the proportions of spilled oil 
estimated to have beached inside and outside PWS. Wolfe et al. (In prep) estimated that 
approximately 40-45% of the original volume of spilled oil initially became beached within PWS, 
whereas only about 10% was carried outside PWS as floating oil, and much of this was deposited 
on beaches in the Kenai and Kodiak areas. Also, the area traversed by the spilled oil outside PWS 
was much larger than inside PWS, resulting in beaches that were less heavily oiled and more 
widely distributed compared with those inside PWS. 

Alternative sources of petroleum hydrocarbons in caged mussels 

Alternative sources of petroleum hydrocarbons evident in the caged mussels analyzed for 
this study were not supported by the relative distributions of individual hydrocarbons found in the 
mussels. Where elevated suites of petroleum P AHs were measured in the caged mussels, these 
suites consistently included chrysene and alkyl-substituted chrysenes in relative proportions 
consistent with those in weathered Exxon Valdez crude oil. In particular, the consistent absence 
in caged mussels of suites of petroleum P AHs that are characteristic of Exxon Valdez crude oil 
except that the chrysenes are missing, indicates that diesel oil distilled in Alaska from North Slope 
crude oil and subsequently introduced into the Sound through normal marine vessel traffic, or 
through increased traffic associated with spill cleanup activities, must have been a negligible 
source of petroleum hydrocarbons compared with crude oil spilled from the Exxon Valdez. Suites 
of petroleum hydrocarbons that are similar to those of Exxon Valdez crude oil except for the 
absence of chrysenes are characteristic of diesel oil distilled in Alaska from North Sldpe crude oil, 
and it was primarily this diesel oil that was used commercially in PWS before and during the oil 
spill cleanup period (Bence and Bums 1993). 

The uniformity of the relative P AH concentrations in caged mussels deployed adjacent to 
heavily oiled beaches, as well as at stations remote from these beaches, together with the 
consistent temporal decline in the concentrations and detection frequency of these hydrocarbons 
precludes other crude oil sources, such as submarine oil seeps. Crude oil derived from submarine 
oil seeps along the southern coast of Alaska and east ofPWS characteristically contains relatively 
low sulfur, resulting in relatively low suites of dibenzothiophene P AHs compared with other 
P AHs, and this oil may be carried into PWS by prevailing oceanic currents (Page et al. 1993 ). 
However, relative concentrations of dibenzothiophenes in the caged mussels are uniformly 
consistent with the higher-sulfur crude oil spilled from the Exxon Valdez. Also, it is improbable 
that the elevated concentrations and detection frequencies of petroleum P AHs in the caged 
mussels derived from seep oil would coincidentally be highest just after the initial EVOS, and 
continuously decline thereafter. 
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Sensitivity comparison of caged mussels and direct chemical analysis 

The concentrations of petroleum hydrocarbons found in the caged mussels contrast with 
the low concentrations of hydrocarbons found by direct chemical analysis of seawater. The 
highest concentrations of petroleum hydrocarbons in caged mussels of this study were at the 
Herring Bay station in May 1989. Seawater hydrocarbon concentrations near this station were 
measured by direct chemical analysis and were reported in Part I of this study at concentrations 
that, by May 1989, approached the detection limits of the direct analysis (Short and Harris, In 
prep.). This contrast has been noted by Vandermeulen (1981) who commented on the caged 
mussel deployment study oftheAmoco Cadiz oil spill conducted by Wolfe et al. (1981). This is 
probably due to the relative amounts of water sampled during direct chemical analysis (0.9 L) and 
the amount filtered by a mussel in 1 month (around 10,000 L). Higher concentrations of 
petroleum hydrocarbons found in the caged mussels are consistent with the higher volume of 
water they effectively 11Sample". Our study corroborates the extreme sensitivity attributed to 
caged mussels as surrogate water sampling devices; petroleum hydrocarbons were detected in the 
caged mussels where the corresponding aqueous concentrations were either orders of magnitude 
below the detection limits practical for direct chemical analysis, or else were so patchily 
distributed that the probability of sampling detectable concentrations was remote. 

Effects of transplanting on mussel health 

Stable or improved condition indices indicate mussels were able to adapt to transplant 
locations and function effectively for short-term (month) exposure periods. Hydrocarbon levels 
were not sufficiently high to cause cessation of feeding. If hydrocarbons in the water column or 
accumulated in tissue had any deleterious effect on short-term condition and survival of mussels, 
it was masked by factors that favored survival and high condition indices. 

Hydrocarbon concentrations were more variable among replicates of caged mussels 
deployed outside PWS than those deployed inside. The high variability may be due to holding 
mussels for longer periods during transport before deployment. Mussels deployed outside PWS 
were generally very stressed, as evidenced by the higher mortality rate. 

Limitations on pristane/phytane ratio as an oil source indicator in PWS 

The seasonally high ratios of pristane and phytane observed in caged mussels deployed 
during spring and early summer indicate that hydrocarbon source discrimination based on this 
ratio must be used with great caution in PWS. This ratio was high even in caged mussels that 
contained substantially elevated petroleum hydrocarbon concentrations, due to a potent biogenic 
pristane source available during spring. Compelling evidence of this biogenic pristane source has 
been noted previously by Karinen et al. (1993). 

28 



Evidence for bioavailability of dispersed oil 

The presence ofEVO in the caged mussels of this study is prima facie evidence of the 
bioavailability of dispersed oil at least to submerged mussels, and suggests that the dispersed oil 
may have been a significant route of oil exposure to other marine fauna, such as larval 
invertebrates and fish. It is plausible that some of the dispersed oil was associated with plankton, 
which could have been ingested by fauna feeding on oiled plankton. Plankton are often 
concentrated in the upper seawater column adjacent to beaches, where they may have 
incorporated dispersing oil. Although our study does not establish this exposure route, it does 
establish its plausibility. In particular, our study clearly establishes 1) that oil derived from the 
Exxon Valdez pervaded the seawater column to a depth of at least 25 m throughout the path of 
the spill through PWS during the first few months after the spill, and subsequently became 
increasingly localized over the ensuing years; 2) this submerged oil was clearly available to 
mussels, and plausibly to other fauna; and 3) oil accumulated from seawater by mussels (and 
plausibly by other organisms) would consequently be available through ingestion to animals at 
higher trophic levels. 

CONCLUSIONS 

1. Dispersed oil from the Exxon Valdez pervaded the water column in PWS to a depth of at least 
25 m along the path of the spilled oil through the Sound, at concentrations that continuously 
declined during the summer of 1989 and following years. The primary source of this oil was 
heavily oiled beaches, where the oil was mobilized b} wave action and cleanup activities. This 
dispersed oil was much less prevalent in 1990 and 1991. Oil dispersion into the water column 
from oiled beaches, and subsequent transport to the Gulf of Alaska, may account for a substantial 
proportion of the spilled oil. 

2. Sources of dispersed oil from the Exxon Valdez were uncommon outside PWS, due to the 
relatively small proportion of oil that floated out of the Sound initially, and the relatively large 
geographic area traversed by the floating oil outside the Sound. 

3. Alternative sources of dispersed petroleum hydrocarbons accumulated by the caged mussels, 
including diesel oil distilled in Alaska from North Slope crude oil and crude oil from submarine oil 
seeps, were negligible compared with oil spilled from the Exxon Valdez. 

4. Caged mussels afforded a much more sensitive means of monitoring seawater contamination 
by petroleum hydrocarbons compared with direct chemical sampling. 

5. Hydrocarbon source discrimination indices based on ratios ofpristane and phytane must be 
used with great caution in PWS. 

6. Oil dispersed into the water column was available to mussels and plausibly to other marine 
fauna at intermediate trophic levels, such as fish and invertebrate larvae, especially in shallow 
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waters adjacent to oiled beaches. Oil accumulated at these trophic levels would serve as a route 
of oil exposure through ingestion to fauna at higher trophic levels. 
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Table !-I.--Station names, numbers, abbreviations, and locations where caged mussels were deployed inside PWS, Alaska, following the EVOS of March 24, 1989, in 
the Sound. Station numbers cotTespond with those of Figure I in the text, and with those in Appendix III; station abbreviations correspond with those in Appendix III, 
and with those in Table I-2 following, which also lists deployment periods. 

Station 
# Station Name 

Station 
Abbreviation 

1 Bainbridge Passage BAINP 
2 Bay oflsles BOISL 
3 Block Island BLOCI 
4 Disk Island DISKI 
5 Elrington Passage ELRIP 
6 Eshamy Bay ESHAB 
7 Green Island GREEI 
8 HetTing Bay* HERRB 
9 I letTing Bay Bem1** HERRB 
I 0 Johnson Cove JOHNC 
II MacLeod Harbor MACLH 
12 Main Bay MAIN 
13 Montague Strait••• MONTS 
14 Northwest Bay NWBA Y 
15 Olsen Bay OLSEN 
16 Outside Bay OUTSI 
17 Prince ofWules Passage PWALE 
18 Sleepy Bay SLEEB 
19 Smith Island SMITl 
20 Snug Harbor•••• SNUGH 
21 Snug Harbor Betm SNUGH 
22. _________________ ~QYir!t.J~1an~L ________ .. ___ . _______ SQUll _________ --------·· 
*May, June and July, 1989 deployments at 60 6 28'45" N 147'"43'12" W 
**May, 1991 deployment at 60"26'46" N 147°46'47" W 
***May, 1989 deployment at60"'06'25" N 147"37'00" W 
****.July, August, 1990 and May, 1991 deployments at60"' 15'43" N 147<"45'06" W 
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Latitude (N} Longitude fW) 

60°08'40" 148°05'34" 
60°22'48" 147"42'18" 
60"31'45" 147°36'03" 
60°30'06" 147"39'30" 
59°58'18" 148°07'00" 
60"27'06" I4r58'54" 
60°16'48" 147°27'24" 
60°29'23" 14r43'33" 
60°25'27" 147°47'06" 
60"03'43" 147"58'38" 
59°52'49" 147°46'59" 
60°32'37" 148°04'05" 
60°07'03" 147"34'21" 
60°33'18" 147°34'36" 
60°43'48" 146°13'12" 
60°38'29" 147°28'42" 
60°04'52" 148°04'30" 
60"04'18" 147°50'22" 
60°3)'56" 147"21'24" 
60"15'19" 147"44'06" 
60° 14'38" 147°43'42" 



Table 1-2.--Caged mussel deployment periods inside PWS, Alaska, following the EVOS of March 24, 1989, in the Sound. Locations of these stations are listed in 
Table 1-1. Caged mussels successfully retrieved and analyzed from the three deployment depths of I m, 5 m, and 25m are indicated by the symbol 'X', and the 
superscripts on this symbol indicate depths of successful retrieval in cases where some of the caged mussels were lost during deployment. Deployment stations are 
listed in the order of listing in Table I-1. 

Station 1989 1990 1991 
Abbreviation May June July August May June July August May 

BAINP X X X X XI XI 

BOISL XI XI X 
BLOC I XI XI 

DISK I X X X 
ELRIP X X X XI XI 

ESHAB X 
GREET XI 

HERRB X x· X X XI XI X X 
HERRB X X X 
JOl1NC X X X xl,n XI XI 

MACLH XI XI 

MAIN X X X X XI XI 

MONTS XI,S X XI 

NWBAY X X X 
OLSEN X X X X X X X X 
OUTSI X X X XI XI 

PWALE X X X xs,n XI XI 

SLEEB X xs X 
SMITI XI,S X X X 
SNUGH X x1.s X X X xs.n X X 
SNUGH x1.s X 
SQUII X _ _x__ _x~~---~- xus 
*Deployed in June and July, both collected in August 

35 



Table 1-3.-·Station names, numbers, abbreviations, and locations where caged mussels were deployed outside PWS, Alaska, following the EVOS of March 24, 1989, 
in the Sound. Station numbers correspond with those of Figure 2 in the text, and with those in Appendix III; station abbreviations correspond with those in Appendix 
III, and with those ofT able 1-4 following. 

Station Station 
# Station Name Abbreviation Latitude (Nl Longitude (W) 

23 Agnes Cove AGNEC 59"46'15" 149°33'48" 
24 Balboa Bay BALBB 55°33'36" 160"35'24" 
25 Black Bay BLACB 59"32'23" 150"12'54" 
26 Blue Fox Bay BLUEF 58°27'12" I5r40'30" 
27 Chignik Bay CHIGB 56° 18' 18" 158"24'17" 
28 Discoverer Bay DISCB 58"20'54" 1 sr23'00" 
29 Hallo Bay HALLS 58°28'30" 154"02'06" 
30 Katmai Bay KATMB 58"00'48" 154°50'48" 
31 KukakBay KUKAB 58"21'05" 154 ° 11'12" 
32 Pot1 Chatham PCHAT 59"12'53" 151 °45'39" 
33 Po11 Dick PDICK 59° 17'06" lSI "08'17" 
34 Pot1 Graham PGRAH 59"22'12" lSI "53'24" 
35 Ru:>pbeny Bay RASBS 58"02'42" 153"02'30" 
36 Sunny Cove SUNNC 59°54'51" 149°20'30" 
37 Tonsina Bay TONSB 59"18'43" 150"54'36" 

_1.8_ ___ -------- Windy Bay ----·----·· WINDB ·------- 59" 13'25" lSI "30'53" 
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Table 1-4.--Caged mussel deployment periods outside PWS, Alaska, following the EVOS of March 24, 1989, in the Sound. Locations of these stations are listed in 
Tahle 1·3. Caged mussds successfully rctncved and nnalyt~.:d fwm the thu:c dcplnym(..'fll depths of I m, 5 m, and 25m are indicated by the symbol'X', and the 
superscripts on this symhol indu.:ate depths uf su~ccs,ful 1 elm:\ al m U...C'\ "ll\:'1 e ~ •me of the caged mussels were lost during deployment. Deployment stations are 
listed in the order of listmg in Tahlc 1-1 

Station 
Abbreviation 

AGNEC 
BALBB 
BLACB 
BLUEF 
CIIIGB 
DISCB 
HALLS 
KATMB 
KUKAB 
PCIIAT 
PDICK 
PGRAH 
RASBS 
SUNNC 
TONSB 
WINDB _ 

Jul)' 

X 
X 

X 

X 
X 

X 
X 

Augu"t 

X'·s 
X 
X 
xu 
xs,2s 

X' 

xu 
X 
X 
x•.s 
X 
X 
X 

1990 
June 

xs 

x• 
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July 

X' 

x• 
x• 

X' 
x• 

x• 
x• 

·----X'_ 
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Table II -I . --Deuterated surrogate hydrocarbon standards used for determination of alkanes and P AH's in caged mussels 
deployed along and adjacent to the path of spilled oil following the grounding of the Exxon Valdez in PWS. The 
deuterated surrogate hydrocarbon standards, each identified by a number in the left-hand column, are listed below, 
together with the quantification ion mass of the P AHs, and the concentration in hexane of each of the standards in the 
sample spiking solution. A 500 IlL aliquot of this solution was spiked into each environmental or quality control sample 
analyzed. The numbers in the left-hand column are used to relate the calibrated hydrocarbon analytes listed in Tables II-
2 and II-4 below with the deuterated standards listed here. 

Concentration in 
I.D. Mass of spike solution 
number Name quantification ion Cnglml) 

I Naphthalene - d12 136 2.50 
2 Acenaphthene - d10 164 2.50 
3 Phenanthrene - d10 188 2.00 
4 Chrysene - d12 240 2.00 
5 Benzo[a]pyrene- d12 264 2.50 
6 Perylene - d11 264 2.50 
7 n-Dodecane - ~6 N!A 10.50 
8 n-Hexadecane - d34 N/A 9.79 
9 n-Eicosane - d42 NIA 10.40 
10 n-Tetracosane- d~0 NIA 9.89 
II n-IriB~:<ont!!ne - g5 NIA 10.00 
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Table 11-2. --Calibrated P AHs detennined in caged mussels deployed along and adjacent to the path of spilled oil following the grounding of the Exxon Valdez in PWS, 
Alaska. The calibrated aromatic hydrocarbons, and standardized abbreviations for them, are listed below, together with the number of the associated surrogate 
standard (see Table 11-1 above), quantification ion mass, confi1mation ion mass, and the mean ratio of these two ions in the calibration standards, of which the latter 
three are used for identification 

Expected I.D. number 
Quantification Confirmation JOn of surrogate 

PAH Abbreviation ion mass ion mass ratio standard used 

Naphthalene Naph 128 127 IS I 
2-Methylnaphthalene Menap2 142 141 88 I 
1-Mcthylnaphthalene Menapl 142 141 88 I 
2,6 Dimethylnaphthalene Dimeth IS6 141 67 2 
2,3,S Trimethylnaphthalene Trimeth 170 ISS 90 2 
Biphenyl Biphenyl IS4 !52 28 I 
Acenaphthylene Acenthy 152 153 13 2 
Acenaphthene Acenthe IS4 153 99 2 
Fluorene Fluorene 166 I6S 92 2 
Dibenzothiophene Dithio 184 IS2 IS 3 
Phenanttu·ene Phenanth 178 176 19 3 
Anttu·acene Anttu·a 178 176 18 3 
1-Methylphenanthrene Mephenl 192 191 . 57 3 
Fluoranttu·ene Flum·ant 202 101 IS 3 
Pyrene Pyrene 202 101 19 3 
Chrysene Ctu-ysene 228 226 25 4 
Benz-a-anthracene Ben a nth 228 226 28 4 
13cnzo-b-Ouoranthene Benzobtl 252 253 22 5 
13cnzo-k -Ouoranthene 13enzokn 252 253 22 5 
13enzo-c-pyrcne Bencpy 252 253 23 5 
13cnzo-a-pyrene Benapy 252 253 24 5 
Pc1-ylene Pe1-ylene 252 253 25 6 
Ideno-1 ,2,3 cd-pyrene Indeno 276 277 24 5 
Dibcnzo-a,h-anthracenc Dibenz 278 279 22 5 
13enzo-g,h,i-peo::lene Benz on 276 277 23 5 
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Table II-3. --Uncalibrated P AHs detennined in caged mussels deployed along and adjacent to the path of spilled oil following the grounding of the Exxon Valdez in 
PWS, Alaska. The uncalibrated aromatic hydrocarbons, and standardized abbreviations for them, are listed below, together with the quantification ion mass and 
retention time windows used tor identification. 

Quantification Retention time 
Name Abbreviation ion mass window {min) 

C2 - Naphthalenes C2naph 156 11.0-14.5 
CJ -Naphthalenes C3naph 170 12.5- 16.5 
C4 - Naphthalenes C4naph 184 14.0-18.5 

C I - Fluorenes C )fluor 180 15.0-18.0 
C2 - Fluorenes C2fluor 194 16.5-20.0 
C3 - Fluorenes C3tluor 208 18.0-21.5 

C I - Dibenzothiophenes Cldithio 198 17.0-21.0 
C2 - Dibenzothiophenes C2dithio 212 18.0-23.0 
C3- Dibenzothiophenes C3dithio 226 19.5-26.0 

C I - Phenanthrcnesl Anthracenes Clphenan 192 17.5-20.5 
C2- Phenanthrenes/Anthracenes C2phenan 206 19.0-22.5 
CJ - Phenanthrenes/Anthraccncs C3phcnan 220 20.0-23.5 
C4- Phenanthrenes/Anthracenes C4phcnan 234 21.0-25.0 

C I - Fluoranthenes!Pyrenes C I tluora 216 20.0-28.0 

C I - Cln)'senes C1cht)'S 242 24.5-27.5 
C2 - Chrysenes C2cln)'s 256 26.0-29.0 
C3 - Cln)'senes C3cht)'s 270 27.0-31.0 
C4 - Chasenes C4cht:ys 284 28.0-33.0 
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Table II--4.--Calibrated alkane hydrocarbons detennined in caged mussels deployed along and adjacent to the path of 
spilled oil following the grounding of the E-.:xon Valdez in PWS, Alaska. The calibrated alkane hydrocarbons, and 
standardized abbreviations for them, are listed below, together with the number of the associated surrogate standard (see 
Table II-I above). 

I.D. of 
Surrogate 

Name Abbreviation Standard 

n-Decane C-10 7 
n-Undecane C-11 7 
n-Dodecane C-12 7 
n-Tridecane C-13 7 
n-T etradecane C-14 8 
n-Pentadecane C-15 8 
n-Hexadecane C-16 8 
n-Heptadecane C-17 8 
Pristane Pris 8 
n-Octadecane C-18 9 
n-Nonadecane C-19 9 
n-Eicosane C-20 9 
n-Heneicosane C-21 9 
n-Docosane C-22 10 
n-Tricosane C-23 10 
n-T etracosii.ne C-24 10 
n-Pentacosane C-25 10 
n-Hexacosane C-26 10 
n-Heptacosane C-27 II 
n-Octacosane C-28 11 
n-Nonacosane C-29 11 
n-Triacontane C-30 II 
n-Dotriacontane C-32 II 
n-T etratriacontane C-34 11 
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Table 111-l .. concentrottons of cahbrateJ PAib m coged mu•,.,l• dt:pl<l')ed •n 1911'1 m I'\' S Alnlo. full<,..,,.llv li.VOS of March 24. 1989. tn the Sound Table 11·2 contains a key for the PAl-l abbreviations used he«t Tables I-I and I-2 
Jtstthe station Jocatmns and deployment ~ru>ds that '''"~'!" onJ """ the u .. , . ., .......... ,. on.! ......,,"••- ......! hru· ( \ ~~><~ntraltnns are report~ as ng P AI tlg wet tissue weight Results ofsingle determinations ace presented alone. 
results of duplicate determinat~<ms are .cpautrd by <•"""'"' end t<"'uh\ •4 m.•r rh.- J '~''" fl< .S..•.,..-•- •• f, ~~-N by 9\•a confuknce tntervals tn parentheses Correspondmg% moisture determinations for these samples are listed 
m Table Jll-2 followmg Ahn ltsted m the 1\ In I'IK'I I" ort •• "' "' !he I"'"'"' l .t•• .. • .... ~ .. , .. .t ""''"',.., """'" I• • fl<w f' "" on.lth< rnuh• Ina I nhnalysu of I ~tL of unweathered crude oil spilled from the hold of the Exxon Valdez 
detenruned by the methods of lhn sh.x.J, 1-.ntuf'' ~>~ o ,. 1 ,,...,Jt, '" ~,""" 'f'1"tf • "'" ..., I ·• ""'"~ 1f1- .J ., • .,.. 1•·-' '"""'"" -' ....,..., ~ .... tM • ""' t-t~~*' \oi,..,, d..talrtateod u m1sstng D = :surroga1t recovery above 1500/o~ data treated as missing. ';; 
below lowest cahbratton stan.JM,I I ai-le Ill I r· •• .,. •"'' ,.,. ""' '" • • • .. • '• .,, .t 1 '11. I ,...,., • t • -' :' ,.. •r•"" "'..,..,.,.., tolu ...,,. 1'\\ S "I""'•· M.-v. 1989 

Statton StatiOn O.:pth 

O~!ll~---·-· num~L .. _l!!IJ t!•rll r lcn.oc>Z t-1rna(ll ·--- ---~------- Irimeth 

Exxon Valdez crude I 1'1. 645 117<.1 905 672 32B 
llAINP I I I 00'(-l-18-349) ()()() 048' (-071-167) 000 0.21' (.0.32-0 74) 

s 0 81'(-1 21-2 8-1) 000 000 000 0.27' (.040-0.95) 
25 10 6 (·8 99-30 2) 000 000 000 0.44' ( -0. I 2-100) 

ELRIP I 780(312-125) I 10' (·0 33-2 54) I 35' ( .o 37-3 07) 000 0 84' (.0 31-2 04) 
5 000 0 00 000 0.00 061' (-0 15-1.36) 

25 I 32' (-1.95-4 58) 000 000 000 0.48' (·0.13-109) 
HERRB I I 73' (0 14-3 31) I 79' (0 83-2 75) 2 36' (I OB-3.64) 887 (8.13-9.60) 313 (277-34.8) 

3 H,OOO 2 27', I 29' 2 12'. 179' 152'. 3 27' 241.857 
2.~ 000 ()()() 076' (·112-264) I 24' ( ·0 39-2 86) I 96' (·0 63-4 55) 

JOIINC 10 1 5 32'(·3 64-14 3) () 00 000 061' (.0 15-1 37) I 04' (.0.28-2.36) 
5 702 (.40718 I) () 81' (·0 20-1 83) 000 067' (·0 17-1 50) 0.93' (-0.28·2.14) 

25 2 34 (·0 ss.s 26) {J (J(J 000 000 053' (.0 18-124) 
MAINB 12 I 210'(-3 IQ.7 30) (J{J(J 000 0 29' (.0.42-1 00) 0.26' ( -038-0 89) 

0 81 (.1 20-283) 0 J.l' (-0 50-I 17) 000 034' (-051-1.19) 000 
25 541 (-508-159) 0 37' (.0 55-1 30) 0 62' (·0 92-2 16) 040' (.059-138) 110' (·0.37-2 56) 

MONTS 13 I 3 00 ( .Q 76-6 11) 0 -10' ( .o 59-I 38) 0 72' ( .J 07-2.52) 0 54' (·0.14121) 042' (·0.62-1.45) 
5 788 (6 92-8 85) I 30' (I 20-1 40) 000 0.31' (-046-108) 0 28' ( .042-0.99) 

OLSEN 15 I 2 11 ( .Q 65-6 07) 099' (-034-231) 1.24' (.1 83-4 30) 000 000 
5 6 09 (·2 71-14 9) 0 51' (·0 75-1 71) 0.68' (-1.01-238) 000 0.00 

25 330 (24 7-41 4) 2 68' (2.243.11) 2 08' (·I 10-5.25) 0.27' ( -0.39-0.93) 0.00 
OUTS I 16 1 180'(-0 43-4 04) 000 0.00 0.28' (·042-0.99) 0.30' (-0.45-106) 

5 0.87 (.0 51·2.26) 0 25' (-0 15-066) 0.00 0.67' (0 29· 105) 0.33' (.0.20.0.86) 
25 0.71 (-042-1.84) 000 0.00 0.50' (0.00-1.00) 0.91' (-0 54-2.36) 

PWALE 11 1 264'(-1.25-6 53) 000 000 0. 37' ( .Q 55-130) 0.15' (·0.19-0.34) 
5 107'(·0.77-6 91) 0 37' ( -0.55-1.30) 0.00 0.34' (-050.118) 029' (·0.36-0.M) 

25 0.00 0.00 000 000 0 18' (-0.26-0.97) 
SMITI 19 l 087 (·128-3.02) 2.62' ( 154-3 71) 3.18' (2.31-4.53) 10.7 (942-12.0) 299 (16.8-44.0) 

5 000 0.99' (·0.25-2.23) 0 50' ( .Q 29-173) 4.45' (2.59-6.30) 11.5 (7. 98-16. 2) 
SNUGH 20 I 4 37 (-141-10.1) I 92' (0.94-2.89) 2.39' (1.58·3.66) 2.48' (1.48·349) 5 58' (2.40.1 13) 

5 269 (-0.67-606) 0 97' ( .o 26·2 20) 1.23' (0 17-2 88) 136' ( .o 35-3.06) 3.74' (1.58-5.80) 
25 3.99 (1.98-601) 0.63' (-094-2.20) 174' (-102-604) 034' (·051-119) 0.68' ( .() 22·1 98) 

SQUH 22 I 130 (048-25 6) I 33' (-050-3 16) 1.64' (·0.97-570) 0.45' ( -0 67-1.58) 0. 52' ( -0.66-1.1 8) 
5 348'(-515-121) 000 0.57' (·0.33-1.97) 0.00 0.25' ( .0.32.0.56) 

25 10.9 (252-19 3) 0 86' (-1 28-3 00) I 33' ( -0.78-4.63) 0.52' (·0 13-117) 0.44' (·0.65-1.09) 

1\.11>1. 2 20 (J\19 I 31 0 70 042 
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Table 111-1 , --Continued 

·---- --------~-~---------------,------------·---

Station Station Depth 
!l!l!lt~,---, ~---~fmL_ ___ _f!iphenyt_ ____ ________ f.I!!~Sli!L Pithio ________ -.l1l!;nantb ,. __ ____Mtt>bml, 

F.rcon Valde~ crude I ~<L 162 810 174 227 176 
BAINP I I 0,40' (-0,60-1 ,40) 0 18' (-0,27-0 63) 0,38' (-0,90-0,86) 2 25' (1.52-2.98) 2,76' (I 46-4,05) 

5 0.29' ( -0 43-102) 000 OAO' (-0.94-0,90) 183' (0.98-2,69) 280' (1.24-436) 
25 000 000 0.31' (-0,73-069) 0.90' (-0.41-2 20) 170' (-0.41-3,81) 

EI.RIP I 0 95' (-0 23-2 13) 0 19' (.() 28-0 65) 0 19' (-063-067) 3 17' (O 88-5 46) 402 (1.95-6,10) 
nr.-l o ~~· 1 n 11 tl 1ll o 6l' I I 41 1 42) 2 01' (I 31-271) 6 36 (5.42-7,30) 

:• II .. ~· l I I""': f .. \a I, .I O.,_'IIOJIC\ll 2 00' (I 60-2 40) 3 91' (2 30-5 52) 
Ill~~~~ I I• • . "'· l l'h I II' <I 1914:1 ,., I I 171 II I I 2H 12S\2'>6) 891 (53 7-153) 

'l'f ;,, ,_ ... ,,.,. t l\* H! \6-1 2~ I,~ II 62 8, 238 

:' II l .. " I it \I I t•lj n I]' I o 41 I Ill 097' I ll'9 J 2<11 221' (0 90., 66) 744 (0 11-14 8) 
~ ~H~ '" ' ,,... (It ,, ' <It) '' •t• I llll <I '.>•1 I •:• I l17 I 1~11 H9 (lll-186) 116 (161-13 9) 

o !• I' I ,, I 'I I ,1\ I nt·r tom !Ill) I ~r ( 2 17 I 62 J 289' (I H-4 20) 9 B (6 73·1 1.9) 
!5 0 ll' ( -ll 46-1 0')) 0 (J() 043' (-1 05-1 02) I 53' (0 37-269) 2 77' (-0.77-6.30) 

MAIN'B 12 I 076' (-() 19-1 71) 0 19' (-028-066) 048' (-1 13-1 08) 171' (0.77-2.64) 1.19' (-031-2.70) 
5 0.00 0.18' (-0.26-0.61) 0.45' ( -107-1 02) 215' (189-241) 1.81' (-0,73-4,35) 

25 0 50' (.() 74-1.74) 0,23' (.() 34--0.80) 0 80' (-1.92-185) 2.80' (1,64-3.96) 6,69 (131-12, I) 
MONTS 13 l I 13' (0.42-3 04) 0.00 0 19' (-0.62-0.66) 2.66' (2.38-B3) 112' (-0.72-4.15) 

5 0.26' (-0 39-0.92) 0 22' ( .0 33-0, 17) 0.74' (-122-0.95) u 1' ( -0.48-2.83) 2.92' (1.08-476) 
OLSEN 15 I I 56' (0 51-256) 000 000 1.49' (1.41-1.57) 000 

5 035' (-051-1.21) 0.00 000 1.20' (-0.31-2,71) 0.00 
25 I 15' (0 13-1.56) 000 0.00 095' (-0.23-2.13) 000 

OUTS I 16 I 1.48' (-0 66-3.62) 025' (-0.37-0,88) 0.16' (-0.52-0 56) 1.49' (-0.57-3.55) 1.27' ( -0.42-2.96) 
5 0.50' (0.03-135) 0 34' (0.03-0.66) 0.53' (-0 29-0.80) 112' (0.29-1.95) L72' (0.60-2.84) 

25 0 33' ( -0 20-0 86) 0 14' (-0.08-0.35) 0.45' (-0.03-1 17) 1.25' ( -0.16-2.65) 206' (-0.15-4.27) 
PWALE 17 I 1.22' ( .() 54-2 98) 000 0.43' (-1.07-1.05) 1.89' (0 75-304) 1.92' (I 06-2.78) 

5 0.26' (·0.39-0 92) 000 0.55' (-1.30-1.24) 203' (0.92-3.14) 4.30' (365-495) 
25 0 31' (-0.46-1.09) 0.00 0.12' (·0.40-0.43) L36' (0,91-1.80) 1.51' (0.65-2.49) 

SMITI 19 I 2 12' (-0.52-4.77) H7' (3.22-3.92) 156 (-234-17.0) 25.4 (22.5-28.3) 49.7 (41.9-57.6) 
5 0 30' (-044--1.03) 1.67' (1.56-1.78) 6 83' (-10.6-7.93) 11.9 (11.2-12.6) 42.9 (20.9-64.9) 

SNUGH 20 I 230' (116-343) 0 96' (-0,24--2.17) 4 21' (-729-5 93) 8.17 (5.52-10.8) 15.1 (7.64-22.6) 
5 0.49' (-0.72-1.69) 0.62' (-0,16-1.39) 303' (-4.76-3 60) 5.88' (5,)0-6.66) 20.9 (745-34.4) 

25 O.S9' (0 87-2.04) 0 20' (-0.30-0.71) 0.25' (-0.81-087) 2.33' (2 05-2.61) l28' (140-5.16) 
SQUII 22 I 1.97' ( 120-2 73) 0 22' ( -0.33-0.78) 050 (-1.64-l 75) liO' (1.97-4.23) 2.99' (0,92-5 06) 

5 1.29' (-056-313) 0.22' (.() 33-0.78) 000 360' (2,12-5.08) 4.70' (0,01-9.40) 
25 0 83' (-0.23-1.89) 0.24' (-0.36-0 85) 0 18' (•0,60-0.64) 2.44' (1.94--2.94) 333' (2.49417) 

MDL 015 050 0.35 0.83 0 56 
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Table III-I --Continued 

Station Depth 
~ ___ ___!!_l!ffi~ __ J.mL_ Ctuvsenc 

/ixxo11 Valdez crude I ,,L 4U 

BAINP I I 1.66' (1.03-2 29) 
5 us· (110-t 66) 

25 0 90' (-0 22-2 03) 
ELRIP I 3 18' (0 66-5 69} 

l "·' 
I~"~ 4Pt 

!' ~,, . . tf~W\\Ii 

Ill li ~ I• "'" 1 .. ' ........ 

•' I It .. 
:• \ .. , 

o II lfl II '' 

"~··· '" I 6 1' (' ""' .. •:, 
~ ... _.. 0fll61ll•l 
25 I ~~· (-0 37-3 47) 

MAINB 12 I 1 06' (-0 32-2.43) 
5 L29' ( -0 39-2.97) 
25 3 18' (2.53-3 84) 

MONTS 13 I 3 59' (-261-979) 
5 t24' (0.96-152) 

OLSEN 15 I 000 
5 000 
25 0.00 

OUTS I 16 l L25' (-0.54-3.04) 
5 1.12' (0 52-1.7\) 

25 2 38' (-0.56-5 32) 
PWALE 17 l 1.94' (I 04-2 84) 

5 I 93' (153-2.32) 
25 1.27' ( 102-1.52) 

SMITI 19 I 21.4 (-517-480) 
5 15 I (12 8-17 3) 

SNUG II 20 I 8.99 (-2.5B-20 6) 
5 II 5 (8 26-147) 

25 33-1' (2 87-381) 
SQIJII 21 I 20')' (-1.08-526) 

5 1.68' ( -0 99-4.34) 
25 2.04' (I 07-3 02) 

~--------------------- _______ o J.L ______ 
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Table III-I --Concentrations (nglg) of calibrated PAHs found at 1, 5, and 25m depths in mussel tissue inside PWS, Alaska, June, 1989. 

Station Deplh 
llll!l!L... number (ml Naph Menap2 Menapl Dimeth Trimetb Btphenyl Fluorene Dithio Pbenanth Mephenl Clnsne 

BAINP 1 0.00 0.00 0.00 000 0.00 1.95' 0.00 0.00 0.00 0.00 0.00 
5 0.00 000 000 0.00 000 195' 0.00 000 0.00 000 0.00 

25 2 35' 000 5.29' 0.00 0.00 3.22' 000 0.00 0.00 000 0.00 
ELRIP I 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 000 0.00 137' 0 83' 075' 0.00 0.73' 0.00 000 0112 1.47 
25 0.00 0.00 0.00 0.00 000 000 0.74' 0.00 1.29' 0.00 0.00 

IOHNC 10 I 4 38 000 I 70' 000 0.00 000 000 0.00 0.00 000 0.00 
5 000 000 151' 000 0.00 000 000 000 000 0.00 000 

25 9 67 000 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 
MAINB 12 1 000 000 2 30 000 0.00 0.00 0.00 000 124' 000 0.00 

5 000 0.00 000 0.00 0.00 000 0.00 0.00 000 0.00 000 
25 5.21 000 2 21' 0.00 0.00 3.38' 0.00 0.00 000 0.70 0.00 

OLSEN 15 I 000 0.00 000 0.00 0.00 000 0.00 000 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 
25 000 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 

OUTS I 16 l 0.00 0.00 000 000 0.00 0.00 0.00 0.00 000 000 1.11 
5 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.91' 065 1.13 

25 000 000 0.00 000 0.00 000 0.00 0.00 0.00 0.00 0.83 
PWALE 17 I 0.00 0.00 000 000 0.00 1112' 0.00 0.00 0.00 0.57 0.80 

5 000 000 0.00 0.00 0.00 2.36' 000 0.00 000 0.00 0.66 
25 000 0.00 000 0.00 0.00 1.36' 0.00 0.00 0.00 000 0.51 

SMITI 19 I 0.00 0.00 000 109' 2.22' 000 0.00 146 256 5.51 9.81 
5 000 0.00 287' 0.00 0.00 0.00 0.00 000 1.85' 453 3.79 

25 000 000 296' 000 0.00 0.00 0.54' 0.00 000 0.00 198 
SNUGH 20 I 000 0.00 0.00 0.00 0.00 000 0.00 000 1.17' 1 05 4.44 

5 310' 000 000 000 0.00 0.00 0.00 0.54 129' 151 251 
SQUII 22 I 0.00 0.00 155' 000 0.00 0.00 0.00 000 0.00 0.56 1.24 

5 0.00 000 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 

12 0.00 QOO 0.00 OQQ 2.QQ.. . __ _QQ9 -- QOO 0.00 0.00 0.00 0.00 
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Table HI-1.--Coneentrations (nglg) of calibrated PAHs found at I, 5, and 25m depths in musselllssuc inside PWS, Alaska, July, 1989 ___ .... 
Menapl QJlm!.L Trimeth Bjphe'IYI -~n• Dithio 

BAINP I 000 000 1.32' 000 0.00 000 000 000 
5 000 000 000 000 000 0.00 000 0.00 

25 000,000 000,000 000,000 000,000 000,0.00 000, 109' 000,0.00 000,000 
ELRIP I 000 000 000 000 0.00 0.87' 000 0.00 

5 0.00 000 153' 000 0.00 0.95' 000 0.00 
25 000 000 161' 000 000 100' 000 000 

IIERRB 8 I A A A 0.97' 618' 0.93' 0.86' 1.40' 
5 4 20 000 0.00 000 2.18' 0.00 0.00 076' 
25 11.2 000 0.00 0.00 0.00 0.00 000 0.00 ,. A,OOO A, 0.00 A,OOO 114', 131' 2.64',193' I 87', 1.23' I 10', 000 000,0.00 
5• 0 00,2 59 I 07', 000 2.08', 000 000, 2.17' 0.74'. 4.80' 128', 167' 0.53'. 0 93' 000, 2.57' 
25• OJJ(J 000 000 0.00 000 0.87' 000 000 

JOiiNC 10 I A A A A A A A 0.00 
5 442 1.90' 2.98' 077 0.00 1.71' 0.76' 0.00 

25 000 000 2.06' 000 0.00 1.2.2' 0.58' 0.00 
MAINB 12 I 000 000 0.00 0.00 000 0.00 000 0.00 

5 000 000 000 0.00 0.00 0.00 0.00 0.00 
25 000 0.00 0.00 000 0.00 0.00 000 000 

MONTS l3 I 0.00 0.00 000 0.00 000 000 000 0.00 
5 000 000 0.00 000 0.00 0.91' 000 000 

25 0.00 000 0.00 000 0.00 0 76' 000 000 
OLSEN 15 I 000 0.00 254' 000 0.00 000 000 0.00 

5 000 000 0.00 000 0.00 0.00 000 0.00 
25 000 000 0.00 000 000 0.96' 000 000 

OUTS I 16 I 000 0.00 000 000 0.00 000 000 0.00 
5 0.00 000 000 0.00 000 0.00 000 000 

25 9.83, 2 34' 000, (lOO 2.47', 1.33' 000,0.00 0.00,000 000, 1.68' 000,0.00 0.00, 0.00 
PWALE 17 I 000 000 000 0.00 000 0.83' 000 0.00 

5 000 000 000 0.00 0.00 000 000 000 
25 0 (J() 000 0.00 000 000 089' 0.00 0.00 

SMITi 19 I 000 I)()() 0.00 0(JO 000 0.00 000 0.00 
5 (I(~) () (~) 0.00 OJJO ()()() 0.()() 0()() 0()(J 

25 ()()0 () (J(J 0.00 0 77' 000 0.00 000 0.00 
SNUGH 20 I 000 0()() 000 0.00 000 0.87' 0.00 0.00 

5 0()() 000 000 0.00 0()() 0.94' 0.59' 0.00 
25 000 000 000 000 000 1.00' 0.00 0.00 

SQUII 22 I 10.6 1 27' 000 000 000 131' 0.00 0.67' 
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Table 111-1 --Continued 

Statton Station Depth 
name _____ number ___ ____lm}_ __ Phenanth Mephen_l _____ Chrvsene 

BAINP I 000 0.00 0.00 
5 000 0.00 0.00 

25 000, 141' 000,0 00 0 00,000 
ELRIP I 141' 000 1.33' 

5 1.21' 0.00 000 
25 1.37' 000 000 

HERRB 2.50' 9.52 17.1 
1.39' 4.91' • 6.84' 

25 000 0.00 000 
I• 4.17', 1.68' 5 80', 11.3 32.7, 39.7 
5• 2.24', 1.84' 4.93', 16.1 21.2, 27.7 
25° 000 0.00 3.20' 

JOHNC 10 I 1.50' 000 0.00 
5 2.69' 0.99' 000 

25 I 96' 000 000 
MAINU 12 I 0.00 000 000 

5 0.00 000 000 
25 000 0.00 0.00 

MONTS 13 I I 16' 0.00 000 
5 I I 3' 0.00 0.00 

25 1.53' 000 000 
-OLSEN 15 I 1.1 I' 000 000 

5 000 000 000 
25 000 000 000 

OUTS I 16 000 000 0.00 
000 000 000 

25 0 00,0 00 000,000 000,000 
PWALE 17 I I 57' 2 31' 1.22' 

5 I I5' 000 000 
25 I 13' 000 000 

SMITI 19 I 000 1.43' 2 34' 
5 0.00 I 32' 2 10' 

25 000 000 000 
SNUGH 20 I 000 I 89' 3 79' 

000 2.I4' 2.37' 
25 000 000 000 

SQUlL ________ __ lL ___ ___L -- __ j2£. __________ UL _______ _j~-
•Deployed m June, collected m August 
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Table 111-1.--Concentrations (nl?/g) of calibrated P Alh found at I, 5, and 25 rn depths in rnusselt1ssue inside PWS, Alaska, August, 1989 

Station Depth 

~. nurn!!<:f (rnl Ni!pb Menap2 .M~ Dirneth Trirneth Biphenyl Fluorene D1thio 

BAINP I 2.81' 0.00 I 44' 000 0.00 0.00 000 0.00 
5 262' 000 2.54' 000 0.00 0.00 0.00 0.00 
25 521' 1.49' 1.96' 000 000 0.00 0.00 000 

ELRIP 5 I 273' 000 446' 0.00 000 0.00 0.00 0.00 
HERRB 8 I 2.40' 000 1.48' 000 0 19' 0.00 0.00 0.00 

5 2 39' 000 1.40' 000 0.00 000 0.00 048' 
25 388' I 21' 2 36' 000 000 0.00 000 000 

JOHNC 10 I 3 84' U6' 423' 000 0.00 0.00 0.00 000 
25 A A A 0.83' 000 000 0.00 000 

MAINB 12 I A A A 000 0.00 000 0.00 0.00 
5 4.75' 112' 178' 0.00 000 0.00 000 000 
25 473' I 18' 150' 000 000 0.00 000 0.00 

MONTS 13 I 0.00 0.00 000 0.00 000 0.00 000 0.00 
OLSEN 15 I 306' 000 1.72' 000 0.00 0.00 0.00 0.00 

5 2 71' 0.00 I 85' 0.00 0.00 0.00 0.00 0.00 
25 260' 000 1.37' 000 0.00 0.00 0.00 0.00 

!'WALE 11 5 0.00 0.00 000 000 000 0.00 000 0.00 
25 000 0.00 0.00 000 000 0.00 0.00 0.00 

SQIJII 22 I OOO,A OOO,A 430', A 000, 0.84' 000,000 0.78', 0 91' 0.00, 0.12' 0.00,0.00 
25 A A A 000 0.00 177' 0.00 0.00 
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Table 111-L-Continued. 

~····--··---~ 

Station Station Depth 
name number (ml f'.b!milll!b Meooen! C~ne 

BAINP 000 000 0.00 
5 0.00 0.00 000 

25 000 000 000 
ELRIP 5 I 29' 000 0.99' 
IIFRRB 000 I 76' sn· 

liUI ! ..... ,..,.,,. 
:< I t :"'" 

~ 4t'il' 1" 1 ,.,. ill It t; tl) 

:• 1 11' hilt 0 ,., 

M·\1~.111 n hfiJ (J(U c, ~·· 
Hflt (I(Jt hll) 

2~ o,_, 001) 000 
MONTS 13 I I 22' 000 I 25' 
OLSEN 15 I 000 000 000 

5 000 000 000 
25 000 000 000 

PWALE 17 5 000 0.00 000 
25 000 000 000 

SQUII 22 1 2 33', l 61' 000,0 78' us•. ooo 
mZ~- ---- .J j~ __ ____i! 00 Q2Q' 
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Table 111·2 Concentrations of uncalibrated PAHs In caged mussels deployed in 1989 in PWS, Alasko, following the EVOS of March 24, 1989, in the Sound. Table U-3 conlainsa key for the PAH abbrevtations used here. Tables 1-1 and l-21istthe 
station locations and deployment periods that correspond with the station nwnbers and abbreviations used here Concentrations are reported as ng P AH/g wet tissue weight Results of single detenninations are presented alone; resullll of duplicate 
determinations are separated by commas, and rcsullll of more that duplicate detenninations are followed by 95% confidence intervals in parentheses Corresponding% moisture detenninations for these samples are also listed here. Also listed in the 
May, 1989 portion of the present Table are the method detection limilll for corresponding calibrited PAHs. and the results (ng) of analysis of I )lL of unweathered crude oil spilled from the hold of the Exxon Valdez determined by the methods of this 
study Entries ofO.OO indicate concentrations below method detection limilll Concentrations (nglg) ofuncalibrated PAHs found at I, 5, and 25m depths in mussel tissue inside PWS, Alaska, May, 1989 

Station Station 
name number 

Exxon Valdez etude I ~<L 2802 2095 m 200 170 
nAINP I H'(lll'>ll~) 21_. II ~_.lnH I l~ (044]26) 061 (.OJI-153) II 3 (0 52-22.0) 

1 ,., t l' ... 'l"t ' "~ l ... , .. ,,, • :' « (} r: 1 !!t 0 , .. ( I) 2"·1 12) 2 56 ( -0 7~-5 86) 
:' tt! I .. I l' t. t ... l ~,. •• ,, ()" 1 lilt lN•I 111 ( 9J421l) I 95 ( -0 56-4 46) 

til< II' I #- ~ t f<, ''* • flo l1 4N• I IU I'• I! I•• I Ol! J!llt 141 (0S1 HI) 160 (-139-45 8) 
I l.l l n illl 1 \. ·t 2I'I011tt4'11 l.._.l I <NIIIf>l 06l(Ollln> 412 (-170·995) 

:' 1 h!. '~•· ''"'1 Ill lOW)'"'' 221 I 2H6f<'>l 0 90 ( -0 19·2 19) 3 90 (-1.91-9 70) 
IIIRRII • I \<111 (I! I \Ill lll (1121\\j )0\ (212 l6l) 407 (Jll-483) 208 (190-226) 

5 H9,188 157,60 l 183, 52 6 25.1, 144 164,69.4 
25 3 98 (-1.39-9 36) 14 2 (-6.17-34.5) 15 4 (-133-44 0) 3 95 (-3.29-11.2) 154 (-112-41.9) 

JOHNC 10 I 2 63 (-0 79-6 04) 8OS (210-14 0) 8.73 (·0.15-17.6) 2.76 (0.81-4 72) 54 6 (50.6-58. 7) 
5 2 85 (0.32-5.38) 7 13 (143-128) 442 (-5 14-140) 204 (-120-5 29) 17.3 (-16.4-50.9) 
25 2 99 (-2.38-8.36) 3.06 (-1.14-7.26) 2.10 (-0.92-5.12) 0.81 (-0.25-1.87) 4 37 (-1 05-9.80) 

MA1NH 12 I 0 74 (-U0-2.58) 181 (-1.07-4 69) I 59 (-2.36-5 54) 0.52 ( -0.24-1.27) 7.39 (-1.86-16 6) 
5 041 (-0.26-1 09) 118 (-175-411) I 22 (-181-4 25) 0 68 (-101-2 37) 3.69 (0.25-713) 

25 353 ( -0 82-7 87) 9.24 (1.27-17.2) 506 (-617-16.3) 1.98 (0.60-3.36) 6 22 (-3 50-15.9) 
MONTS 13 I 2 02 (-0.52-4.55) 2.74 (-1.12-6 59) 0.47 ( -0 11-1.05) 0.62 ( -0.15-139) 5.55 (1.57-9.54) 

5 0.57 (-0 84-1.97) 211 (-1.87-6.09) 142 (-2.11-4.95) 0 50 ( -0.74-1.75) 2.91 (-1.45-7.26) 
OLSEN 15 I 0.83 ( -123-2 89) 060 (-0.31-151) 000 0.00 140 (0.12-2.69) 

5 0.34 (-050-1.18) 0 31 ( -0.46-1.09) 2.01 (-297-699) 0.00 2.28 (0.39-4.17) 
25 318 (-1.71-8.07) 0 36 (.053-1.25) 000 0.00 0.38 ( -0.56-132) 

OUTS I 16 I 033 (-0.49-1.16) 2 45 (-1.49-6.39) 223 (-330-775) 0 so ( -0.74-1.73) 21.3 (332-39.4) 
5 228 (0 99-3.57) 343 (0.91-5.95) 283 (-0.15-5.81) 0.98 (0.21-1.74) 413 (2.17-6 09) 

25 2.15 (017-413) 6 61 (-1 18-144) 5 43 (-1 50-12.3) 1.26 (0.10-2.42) 4.35 (0.08-8 63) 
PWALE 17 I 14.3 (-7.49-36.0) 317 (-1.08-742) 2 18 (0 12-5.39) 068 (-0.39-1.75) 5.11 (2.17-885) 

5 183 (-0 46-4 12) 2.32 (-1.22-5 86) I 76 ( -043-5.17) 062 (-0.29-1.53) 2.92 (-0.72-5.99) 
25 I 82 (-0.90-4 54) 1 77 ( -0.42-3.96) 067 (-021-204) 0.60 (-0.16-1.37) 2.69 (-0.95-8.70) 

SMITI 19 I 55 6 (46.3-64.9) 212 (207-216) 207 (178-253) 34.3 (29.8-38 9) 117 (72.8-176) 
5 18.9 (5 69-32 2) 694 (29 4-109) 61.0 (28.1-112) 10.7 (1.27-20.2) 47.9 (28 1-86 I) 

SNUGH 20 I 12 5 (2 51-22.4) 37.6 (9.48-65. 7) 369 (12.0-75.8) 6.81 (0.97-12.6) 38.1 (14.5-718) 
5 8 04 (-196-18.0) 21.7 (11.1-323) 38.0 (9.75-819) 4.93 (-1.20-11.1) 212 (5 00-47.4) 

25 323 (-1.32-778) 4.56 (137-7.75) ~.67 (I 75-4 12) 0.90 (-0.22-2.03) 3.90 (-0.67-10.5) 
SQUll 22 2 52 (-1.79-683) 288 (-2.99-8.75) 181 (-036-5.18) 074 (-110-2.59) 6.84 (0.22-8 13) 

135 (-067-338) 0.95 (-1.40-329) 021 (-012-073) 1.33 (-197-4.64) 4.37 (0 61-6.23) 
25 645 (-185-1-17) 460 (-0.59-8.61) 16 s (-8 72-565) 0.15 (-0.18-1 68) 3.28 (0 56-6 56) 

MDL 070 042 042 0.50 0.50 
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Table 111-2 ·-Continued 

---------· Station Depth ·-----------·~-·· ------·----
name nuttj!lg (m) C30uor ______ Cldithio _______ C2ditl!io C3djthio Clphenan 
Exron Valdez crude 1 1-<L 134 371 507 428 672 BAINP 1 I 4 21 (0.59-7.83) 232 (2.24-2.40) 533 (-8.90-707) 611 (4.54-7.69) 8.54 (6.66-10.4) 5 1.71 (-183-5.26) I 98 (0.98-2.98) 4.37 (-8.54-7.49) 413 (-0.52-8.78) 6. 33 ( 4.08-8.57) 25 31.7 (-43.6-107) I 36 (-0 33-3 05) 369 (-8 70-8 36) 3.82 (-102-8.66) 4.11 (2 20-6.02) ELRIP 5 1 13.0 (·8.36-34 5) 5 37 (-I 50-122) 19.9 (-443-41.4) 23.1 (0.38-45.8) 16.0 (-4.85-36.9) 5 303 (-1.10-7.17) 4 96 (3 94-5 99) 13.2 (-23.9-19.9) 16 7 (6.89-26.5) 11 7 (8.79-14.7) 25 2 99 (-1 08-7.06) 3 80 (2. 89-4. 72) 127 (·213-170) 15.7 (9 17-22.2) 9.56 (7.03-12.1) HERRB 8 1 263 (218-308) 175 (!58-192) 536 (-408-576) 688 (631-745) 321 (296-366) 5 1&2, 72.3 151,571 456, 185 512,252 271,113 25 11.8 (-7.63-312) 9 68 (·2 55-219) 27 8 (·641-60.9) 372 (-8.74-831) 20.0 (-361-43.5) JOIINC 10 I 235 (4 72-42 2) 1115 (8.59-12 5) 311 (-508-396) 417 (23.7-59 8) 35 I (31.9-38 2) 5 K97 (-780-258) 8.76 (380-13 7) 235 (-45 4-39.5) 328 (153-503) 206 (7.43-33.8) 25 2 39 (-102-5.81) 245 (-0.68-5.58) 757 (-117-17 0) 10.1 (-2.61-22 8) 582 (-1.43-ll1) MAINB 12 I 2 25 ( .o 57-5 07) 2.69 (0.17-4.61) 6.66 (-133-118) 650 (0.26-12.8) 617 (-282-16.4) 5 0 36 (-0 54-1.26) I 51 (-0 38-3.40) 3.64 (-7.42-665) 364 (0.28-7.00) 4 92 (0.74-9.10) 25 124 (·I 52-8.00) 5 60 (2 48-8.73) 13.3 ( -23.4-19.3) II I (6.23-160) 14 8 (7.03-22.6) MONTS 13 1 100 (-045-2.46) 2 20 ( -1 04-5.44) 3.78 (·9.27-9.04) 2 72 (-0.88-6.32) 6.62 (-321-16 5) 5 076 (-112·2.63) 2.54 (2 08-3 00) 351 (-660-5 66) 2 27 (I 06-349) 668 (5.60-7.75) OLSEN IS 1 0.66 (-020-153) 000 000 o.oo 0.00 5 I 46 (-037-130) 000 0.00 031 (-046-1 09) 0.42 ( -0.62-1.45) 25 000 000 0.00 0.00 000 OUTS I 16 I 5.19 (3.45-6.92) 2.21 (I 73-2 70) 5 16 (-9.70-8.31) 3 92 ( 130-6. 54) 119 (1.70-22.2) 5 0.59 (0 05-1.57) 2 18 (1.54-2.81) 3.38 (-2 08-4.67) 347 (2.06-4.87) 5.42 (3.17-7.68) 25 336 (-1 08-7 80) 3.65 (-1.28-8 58) 134 (·2.24-31.6) 14.8 (-5.59-35.2) 902 (-1.48-195) PWALE 17 I 3 07 (-2.88-9.01) 2.89 (1.59-4 19) 8.20 (-15.0-126) 10.5 (7.08-140) 7.54 (4.36-10.7) 5 101 (-0 50-2 53) 304 (093-5 15) 7.72 (-16.1-14.5) 961 (2.78-164) 7.66 (4.05-1 1.3) 25 I 01 (-0.42-2.45) 135 (0 56-2.14) 491 (-8.76-7.27) 6.77 (1.76-118) 3 92 (276-5.07) SMITI 19 I 120 (107-133) 116 (104-128) 270 (-399-287) 301 (289-314) 224 (219-229) 5 48 0 (28 0-68.0) 471 (399-542} 104 (-170-133) 149 (109-190) 93.0 (76.5-109) SNUGI1 20 I 41.5 (4 70-78 4) 336 (146-526) 98 0 (-176-147) 119 (52 6-185) 68.7 (32.3-105) 5 22.8 (2.73-42.8) 21.8 (16 8-26 9) 53.5 (-92.5- 75 1) 76.8 (518-102) 45.0 (33.8-56 2) 25 4 16 (-100-9. 33) 3 84 (146-4 21} 141 (-210-15.2) 18.1 (15.7-20 5) 9.62 (8.26-110) SQUII 22 I 1 08 (-0 02-14.2) 395 (0 27-7.62) 104 (-19.9-17.2) 11.2 (1.37-21.1) 11.9 (3.36-20.5) 5 0.65 ( -0 97-2.27) 3 18 (0.30-6.05) 6 03 (-9.93-7.80) 6.38 (0.37-12 4) 9.77 (354-16.0) 25 1.95 (·0.67-4.58) 3.01 (069-5 33) 839 (·16.9-15.0) 7.50 (2.82-122) 8.12 (3.17-13.1) 
MDL 050 0 35 0.35 0.35 056 
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Table 111-2.--Continued 

----------- ·--·-·-· 

Station Station Depth 

M!l!l<- nwnber (m) C2phenan C3phenan C4phenan Clfluora Clchrvs 

Exxon Valdez crude I 11L 79-1 497 148 63.7 71.4 
BAINP I 12 0 (10 7-13 3) 17.2 (6.84-27.5) 2 63 'io 61-4 65) 0.00 0.61 (-0.17-139) 

10.3 (1.80-187) 7.06 (0.18-13.9) 1.83 (-0.97-4.63) 0.00 0.66 (-0.16-1.48) 
25 10.7 (10.3-11 I) 7.98 (7.16-8.80) 0.73 (-0 18-1.64) 000 1.01 (-1.50-153) 

ELRIP I 36.8 (3.03-70 6) 37.7 (-0.43-75.8) 20.4 (-6.56-47.3) 1.75 (-2.59-6.09) 4.24 (0.27-8.21) 
5 22 4 (7.47-37.3) 25 4 (967-411) 5 04 (-2.35-12.4) 0.59 (-0.87-2.04) 4.35 (0.37-8.34) 

25 22.5 (167-283) 22 7 (13.0-32 4) 2.15 (-0.58-4.89) 0.70 (-1.03-2.42) 3 41 (I 90-4 92) 
HERRB I 858 (802-913) 920 (848-992) 534 (386-683) 163 (114-212) 133 (107-158) 

5 731, 299 766,302 776, 106 75.1, 42.8 103,49.2 
25 57.4 (-8.45-123) 55.9 (-14.3-126) 21.4 (-15.1-57.9) 6.45 (-6.24-19.1) 11.2 (-4.29-26.7) 

JOHNC 10 I 59 3 (46 7-72 0) 66 7 (51.6-81.9) 35.9 (10.7-61.2) 7.23 (-0.42-14.9) 8.12 (2.11-14.1) 
5 43.9 (28.3-59.4) 49.4 (25.6-73.2) 11.9 (-3.61-27.3) 3.45 (-1.44-8.33) 6.88 (0.39-13.4) 

25 135 (-3 25-30 3) 12.7 ( -3.05-28 4) 5.59 (3.04-8.14) 0.48 (-0.71-1.67) 3 07 (0.85-5.30) 
MAINB 12 I 13.4 (4.03-22.7) 16.8 (-10.1-43.8) 5.39 (-6.36-17.1) 0.68 (-1.01-2.37) 0.80 (-0.20-1.81) 

5 9.04 (I 83-16 2) 7.53 (-1.01-161) 1.98 (-2.93-6.88) 0.00 1.83 (-1.77-5 43) 
25 288 (121-45.4) 22 9 (-2.23-48.0) 4.20 (-5.09-13 5) 0.99 ( -1.47-3.46) 3.80 (3.50-4.10) 

MONTS 13 I 10 I (2 67-17 6) 5.09 (0.73-9.45) 0.41 (-0.61-1.44) 0.00 0.50 (-0.13-114) 
5 968 (682-125) 10.6 (-3 78-24.9) 1.62 ( -0.60-185) 0.00 1.24 (-1.12-3.61) 

OLSEN 15 I 000 000 000 0.00 028 (-0.41-0.97) 
5 000 000 000 0.00 1.20 (-1.77-4.16) 

25 000 000 0.00 000 1.11 (-0.54-2.76) 
OUTS I 16 I 107 (266-18 7) 898 (415-138) I 89 (-1.26-5 04) 000 1.66 (0 29-3 03) 

5 8 33 (460-121) 6.16 (3.66-8 66) I. 26 ( -0.12-2.63) 000 1.12 (-0.66-2.89) 
25 24 7 ( -4.62-53 9) 23.4 (-5.84-52.7) 4.72 (-1.96-11.4) 0.79 (-0.47-2.05) 3.56 (-0.49-7.60) 

PWALE 17 I I 5 4 (8 42-22 4) 14 9 (7.87-21 9) 3 91 (I 60-7.51) 0.00 2.46 (115-4.51) 
5 14 6 (4 56-24 6) 15 2 (2 88-27.6) 2.58 (-0.27-7.03) 0.00 2. 77 (0.06-4.11) 

25 8.44 (3.32-13 6) 10.5 (1.88-19.1) 2.14 (0.79-4.26) 0.00 2. 76 (0.65-3.23) 
SMITI 19 457 (423-490) 427 (364-490) 262 (88.1-532) 76.1 (21.7-131) 55.7 (28.8-76.4) 

195 (121-270) 196 (155-237) 79.3 (58.4-112) 19.0 (4.08-34.0) 23.5 (11.6-34.5) 
SNUG II 20 171 (89 5-252) 179 (87 5-271) 83.9 (65.2-113) 245 (-7.14-56.2) 28.2 (14.0-51.2) 

5 108 (50 3-165) 118 (67 2-170) 47.2 (21.7-871) 793 (-137-17.2) 15.1 (1.53-33 5) 
25 29 8 (27 8-31 9) 3-16 (10 9-58 2) 7.35 (2 05-15.6) 000 520 (2.27-7.21) 

S(JlJII 22 I 22 I (6 37-37 8) 190 (3 02-35 0) 7 62 (I 53-171) 0.00 2 75 ( -0 17-4.92) 
5 12 2 (4.10-20.3) 110 (3 59-18.3) 1.16 (0.23-2.62) 000 0.37 (-0 54-1.28) 

25 18 4 (8 20-28 5) 16 8 (6.68-26 8) 2 21 (0.62-4.70) 000 2.08 (-0.51-2.59) 

MDL 0 56 0 56 0 56 I 18 0.55 
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Table lll-2 -·Contmued 

---·~·~--------- ·-- -------·---· --------------------· 
Station Stat1on Depth 

0~--- number ____ (mL -~--. C2chrys C3ch!ys _____ C4chrys ------- .• %Moisture ..... 

Exxon Va/dezcrude I J.tL 945 32.3 000 
BAINP l 4.24 (2.45-6.03) 0.00 0.00 89.3 

253 (045-4.61) 0.00 000 88.7 
25 2 20 (-102-541) 000 0.25 (-0 37-0.87) 900 

ELRIP l 411 (-3.70-11.9) 0.00 0.36 {·I 18-126) 883 
5 3 12 (2164 09) 0.00 0.00 88 0 

25 356 (0.27-6.85) 0.26 (.0.38-0.89) 0.00 87.3 
HERRB 8 I 120 (99.4-141) 47.5 (271-679) 825 {-385-141) 87.3 

5 875,388 145,151 000,102 845 
25 7.74 (-3.71-19 2) 2 76 (-1.20-6.72) 031 (-101-1 08) 88.4 

JOHNC 10 l 8.32 (0 78-15.9) I .60 (-2.36-556) 0 28 ( -0 91-0.97) 876 
5 7 06 (I 35-12.8) 0.99 (-1.47-3.46) 0.27 (.0 87-0.93) 85.0 

25 1.91 (-1 70-5.52) 000 000 89.4 
MAINB 12 l 1.79 (.0.78435) 0.00 000 887 

5 256 (0 05-5 07) 000 0.00 89.7 
2S 2.53 ( -2.68-775) 0.00 0 70 (·2 28-2 44) 87.3 

MONTS 13 I 0 87 { -0.33-2.06) 0.00 000 85.0 
5 329 (-007-6{>;1) 0.42 (.0.63-1.47) 0.81 (·2.63-2 82) 86 7 

OLSEN 15 I 0 50 (.012-1 12) 000 000 87.3 
5 I 67 (I 10-2 24) 000 0.42 (-1 38-1.47) 85.7 
25 0 28 ( -0.42-0.99) 042 (-0.62-145) 000 89.7 

OtrrSI 17 I 4.55 (-109-10.2) 0.20 (.0 30-0.71) 185 (.4. 72-4 68) 820 
5 4 14 (2 44-719) 0 34 (-0 20-0.89) 111 (.032-231) 85 0 
25 2 22 (0. 76-3.68) 000 0.30 (-0.02-0 71) 88.5 

PWALE 19 l 308 (1.62-4 54) 000 0.22 (-0 72-0 17) 870 
5 2 85 (0.97-4.13) 000 0.00 86.7 
25 I 54 (.142-4.50) 000 000 89.7 

SMITI 19 I 471 (365-57 8) 17.6 (-1.99-37.1) 463 (-12.2-12 2) 79.7 
5 21.9 (1.35-42.5) 6 09 (-5.26-17.4) 0.85 ( -2 11-2 97) 834 

SNUG II 20 I 16.5 (I 23-31.7) 5 65 (-2.09-134) 0.83 (·2 00-1.93) 85.0 
5 135 (I 86-25 2) 152 (-2 25-5 29) 000 87.7 

25 2 21 ( -0.53-4.96) 0.28 (.0.41-0.96) 0.00 89.7 
SQUII 22 l 2.28 (.060-5.16) 000 000 87.4 

5 148 ( -0.59-3 54) 000 000 88.3 
25 056 (-0.83-1.95) 0.22 (-0.33-0.78) 0.00 88.0 

MDL 055 . ..Jill..... .. 
------~-----· 

55 



Table 111·2.··Concentrations (nglg) of uncalibrated PAlli found at I. S. and 25 m depths in mussel tissue Inside PWS. Alaska, June, 1989. 

Station Station 
name-~~- numbe[ (m) c:.ll!!!l!h Clna11h C4naro CIOU2J: C21Juor Qll!u~ C)di!hio C2dilbio Clditbi!l Cll!h!:ll!!l! .• C21!he!l!!l! Q3(1ben!!l! 

BAINP 1 000 0 81 178 0.00 11.0 6.76 065 130 0.57 135 404 712 
5 0.00 1.05 1.94 000 8.65 4.72 052 1.03 0.48 0.83 331 1.58 

25 000 089 6.22 000 13.9 8.66 0.00 1.40 125 0.95 251 2.21 
ELR!P s I 0.64 0.91 000 0.00 0.00 000 042 0.98 0.50 1.48 2.12 140 

5 2.31 231 0.00 0.00 174 000 1.08 276 3.29 3.26 7.27 7 52 
25 2.02 1.37 0.00 0.00 516 0.00 000 000 0.00 0.83 168 0.00 

IOHNC 10 I 1.26 0.00 000 000 0.00 0.00 000 1.23 1.39 000 2.61 1.69 
5 0.43 0.00 000 0.00 0.00 0.00 0.48 160 2.04 1.95 3.89 3.95 
25 0.51 000 0.00 0.00 000 000 0.00 1.27 135 0.00 273 2.62 

MAINB 12 I 0.00 0.00 469 162 8.96 5.07 6.81 4.82 5.06 650 3.18 0.84 
5 000 000 2.75 0.00 7.19 4.62 0.69 148 0.69 1.28 3.78 1.05 

25 0.64 113 7.73 Ill 160 10.4 0.87 2.19 2.21 2.29 8.07 5.90 
OLSEN IS 1 0.00 0.00 000 0.00 1.04 0.00 0.00 000 0.44 0.00 0.00 0.00 

5 0.00 0.00 000 0.00 1.92 000 0.00 0.00 0.86 0.63 0.00 000 
25 1.08 0.00 000 0.00 099 0.00 0.00 0.00 0.46 0.00 0.00 0.00 

OUTS I 16 1 073 0.00 0.00 0.00 0.64 0.00 ' 1.17 2 75 2.13 2.64 7.35 179 
5 1.43 1.34 000 0.00 1.57 051 153 2.47 252 433 7.05 1.96 

25 0 70 0.65 000 0.00 0.73 000 0.00 1.05 0 86 0.84 2.76 000 
!'WALE 17 I 000 104 2 85 000 427 2.83 068 1.88 2.34 206 5 31 125 

5 0.00 0.00 271 000 6.85 3.94 0.00 1.33 1.64 114 ' 3.90 4.39 
25 0.00 051 1.96 0.00 2.68 1.17 0.00 109 131 0.68 2.67 8.18 

SMITI 19 1 3.22 15.5 249 2.16 18.6 32.5 15.2 54 0 88.0 26.5 983 157 
5 000 354 336 1.46 17 2 13.8 3.94 18.8 29.7 9.02 349 57.4 
25 0.71 1.41 063 0.00 000 0.63 0.43 2.13 5.47 2.07 565 27.9 

SNUGH 20 I 1.00 1.90 000 0.00 000 1.22 230 8.37 Ill 5.68 15.9 166 
5 1.50 1.37 0.00 000 2.66 0.71 271 8.16 7.22 753 158 8.13 

SQUII 22 I 0.00 0.00 21 7 0.62 079 000 0.60 1.56 3.74 231 4.06 5.88 
5 0.99 0.52 000 000 063 000 0.00 095 057 I 59 222 2 IS 
25 000 000 000 000 000 0.00 000 090 0.46 I 03 209 1.19 
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Table 111·2.--Continued 

Station 
!lilme C4roenan Clfiuora !;;l~bo:l C2cbo:s !::J£bo:s C4cbo:i o/2 M2i~lllfe 

BAINP 0.36 ()(~ 0.00 000 000 0.00 900 
5 0.00 ()()() CJO() 0.00 000 () ()() 91.1 

25 0.83 0.00 000 0.00 0.00 0.00 90.0 
ELRIP I 0.00 0.00 0 51 0.00 0.00 000 87.9 

5 0.56 0.00 0.91 000 0.00 0.00 88 0 
25 000 000 0.00 0.00 000 0.00 91.0 

JOHNC 10 I 0.63 000 000 0.00 0.00 0.00 890 
5 097 000 0.58 070 000 0.00 87.9 
25 0.76 000 0.58 0.00 0.00 000 88.0 

MAINB 12 I 070 205 I 57 2.58 718 0.00 890 
5 0.48 0.00 000 0.00 0.00 0.00 97.0 

25 196 000 0.00 0.00 000 0.00 90.0 
OLSEN IS I 0.00 000 0.00 13.6 000 0.58 89.0 

5 000 000 000 13.9 0.00 0.00 87.0 
25 000 000 000 5.25 000 0.00 900 

OUTS I 16 I 2.34 000 0.00 6.12 0.00 0.00 920 
5 000 000 098 857 000 000 87.0 

25 000 0.00 0.00 5.50 000 000 920 
PWALE 17 1 1.05 000 000 000 0.00 0.00 900 

5 1.44 000 000 000 000 0.00 92.0 
25 0.95 000 0.00 0.00 0.00 000 94.0 

SMITI 19 I 73.4 110 26.8 9.57 133 0.00 88.1 
5 35.1 2.95 8 07 11.4 1.48 0.00 88.0 

25 5.44 000 2.37 103 0.00 000 88.0 
SNUGH 20 I 4.34 000 8.04 6.14 0.00 000 920 

5 197 0(1() 608 597 0.00 0.00 880 
SQUII 22 I 1.37 000 0.72 108 0.00 0.00 88.0 

5 0 84 000 000 000 0.00 0.00 88.0 
25 QOO __ JH!!! .. 000 000 000 Q.!!Q 2QO 
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Table 111-2 -..Concentrations (nglg) of uncalibratcd PAHs found al I, 5, and 25m depths in musselltssue inside PWS, Alaska, July, 1989. 

Station Station Depth 

~-- number n_(!!)) C2napl! C3naph C4naph c lll\!Qr_ __ ~-~ .. C20uor C30uor C!dttbio C2ditbio 

BAINP I 000 OSI 0.00 000 1.19 117 041 104 
5 000 0.46 000 0.00 0.51 0.00 0.00 0.83 
25 077,0.00 060,0.00 0.00, 0.00 000,0.00 0.98, 17 4 0.00, 2.44 000,0.00 0 78,0.00 

ELRIP I 000 0.54 000 1.16 9.89 1.97 0.92 182 
s 0.00 0.00 0.00 000 17.3 2.09 0.00 0.82 

25 000 0.00 0.00 0.00 2.50 0.00 0.00 000 

HERRB I 4.10 351 59.5 7.82 442 53.2 11.0 548 
5 148 16.6 24.3 2.63 23.7 33.5 13.0 49.7 
25 0.00 118 1.58 0.00 175 131 0.59 2.11 
t• 735,6.51 20.2, 34.5 29.7, 66.6 348,7.60 21.8, 45.1 46.3. 107 19.0, 45.8 107,258 
5• 2.61, II 5 4.69, 40.8 7.14, 67.2 155,6.96 5.19, 50.3 15.0. Ill 6.68, 44.4 43.1, 232 
25• I 87 I 78 000 0.00 2.39 2.33 0.76 14.3 

JOIINC 10 I A A A A A A 078 232 
5 283 305 I 97 097 1.97 114 \49 3 81 

25 2 47 I 51 000 114 078 0 54 0.00 188 

MAINB 12 I 0.00 000 0.00 0.00 1.52 0.00 0.00 0.00 
5 0.00 0.00 0.00 000 2.15 0.00 000 0.44 

25 060 0.00 0.00 000 000 0.00 000 000 

MONTS IJ I 000 0.00 0.00 000 11.0 184 0.77 0.72 
5 0.00 000 0.00 000 103 000 0.00 0.00 

25 000 0.00 0.00 000 000 000 0.00 0.00 

OLSEN IS I 000 0.00 000 000 137 000 0.00 0.00 
s 0.00 0.00 0.00 000 0.00 0.00 000 0.00 

25 000 0.00 0.00 000 0.92 0.50 1.19 0.55 

OUTS I 16 I 172 0.00 0.00 000 0.00 000 0.00 0.58 
5 0.00 1.23 0.00 000 000 0.00 000 1.58 
25 0 00,000 1.25, 0.87 000,0.00 000,050 115, I 08 0.71. 0.99 0.36, 044 132,1.16 

PWAI.E 17 I 000 0.98 000 000 6 35 125 125 2.94 

5 0.00 0.00 0.00 000 0.61 0.00 000 0.00 

25 0.00 0.00 0.00 000 000 0.00 0.00 0.00 

SMITI 19 I 000 370 616 000 4.81 077 1.53 16.3 

5 000 1.36 348 0 85 3S7 150 158 102 
25 0.00 0.59 0.00 0.00 0.00 0.00 0.00 103 

SNUGH 20 I 000 330 4.78 1.07 288 2.31 2.46 131 
5 I 18 4 27 2.08 0.00 3.40 118 3.36 161 

25 000 000 0.00 0.00 000 0.00 0.00 0.99 

SQUII 22 I I 43 0.62 0.00 0.00 2.63 0.97 319 722 
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Table 111-2.--Continued 

-···-·-~~-----

Station Station Depth 
lll!l~--~ mu:nber (m) Cldithio CJpbenan C2phenan C3phcnan . C4phenan C)Ouw Clchm C2chm 

BAINP I 125 0.90 211 2.11 0.76 0.00 0.82 0.86 
5 0.87 0.85 1.46 1.72 000 0.00 0.59 0.00 
25 Ul4,0.00 I 19, 8.96 2.39, 1.85 2.26, 6.48 0.71, 0.00 000,0.00 000,0.00 0.60,7.67 

ELRIP s I 4.01 6.31 7.67 10.3 2.00 000 2.43 12.5 
5 0.97 10 2 2.58 632 1.29 000 0.00 5.98 

25 000 1.18 145 0.00 0.00 0.00 1.15 6.69 
HERRB 8 I 106 291 153 12.8 89.7 14.3 310 195 

s 65 5 16.9 66.1 943 49.2 5.90 10.9 4.46 
25 3.45 1.12 4.11 828 393 0.00 077 uo 
I* 247. 539 30.1, 65.9 151,372 304,667 141,276 54.3, 793 95.9, 109 98.4, 93.8 
5• 109,471 100,692 62.5, 334 154,592 72.4, 242 268,90.7 76.3, 60 8 58.3, 60.5 
25• 320 2.87 20.2 66.6 28.0 109 7.07 8.70 

JOI!NC 10 I 2.98 1.24 3.65 416 0.74 000 4.81 0.00 
5 6.17 4.27 677 18.9 1.14 0.00 . 0.90 0.00 
25 2.63 1.47 4.00 4.16 0.44 0.00 068 000 

MAINB 12 1 000 0.00 I 27 0.84 000 0.00 000 4.34 
5 000 074 119 0.00 0.00 000 062 492 
25 0.00 0.00 0.00 000 000 0.00 0.00 4.41 

MONTS 13 I 000 569 184 2.28 000 0.00 072 6.98 
5 000 0.00 0.00 0.89 0.00 0.00 000 9.22 
25 000 0.00 0.00 0.00 0.00 0.00 0.00 600 

OLSEN 15 I 000 068 000 0.00 0.00 000 0.00 6.07 
5 000 0.00 0.00 0.00 0.00 0.00 0.00 181 
25 6.20 0.80 0.00 000 000 0.00 000 2.21 

OUTS I 16 I 0.45 0.00 125 000 000 0.00 0.00 0.61 
5 2.22 098 385 359 0.00 0.00 440 115 
25 166, 168 1.66,1.93 418,3.25 339,281 1.01,000 000,0.00 000,000 112.0.00 

PWALE 17 I 2 82 6.59 159 582 000 0.00 0.56 6.98 
5 0.00 000 0.00 0.00 0.00 0.00 127 5 38 

25 0.00 000 137 1.65 000 0.00 0.70 629 
SMITI 19 I . 26 3 5.14 21.4 38.4 23 5 1.62 4.76 6.18 

5 19.0 4.08 16.7 26.3 884 0.00 303 7.97 
25 202 000 1 52 311 000 000 0.64 2.12 

SNIJGH 20 I 20.5 5.89 221 30.7 9.78 0.00 6.28 9.19 
5 22.3 7.23 24.0 23.7 6.31 2.35 3 57 6.93 

25 2.06 0.00 1.89 336 0.00 0.00 0.00 292 
SQUII 22 I 5 71 6.52 1111 502 1.00 0.00 1 51 502 
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Table lll-2 -Continued 

BAINP I 000 0.00 875 
5 0.00 0.00 88.0 
25 000,000 000,0.00 88.0 

ELRlP 5 I 0.00 000 820 
5 0.00 0.00 87.0 

25 000 000 89.0 
HERRB 8 I 10.8 114 

5 2.71 0.65 87.8 
25 000 000 88.6 
I" 34.1, 28 I 2. 78, 1.20 915 
5• 20.2, 230 1.33, I 83 905 

25° 0.00 0.74 90.0 
JOHNC 10 I 0.73 0.00 90.0 

5 000 000 
25 000 000 

MA!NB 12 I 000 000 910 
5 000 000 91.0 
25 000 000 910 

MONTS 13 I 000 0.00 891 
5 0.00 000 89.0 

25 0.00 000 90.0 
OLSEN 15 I 0.00 000 90.0 

5 000 000 89.0 
25 000 000 91.0 

OUTS I 16 I 0.00 000 890 
5 0.00 0.00 90.0 
25 000,0 00 000,000 905 

PWALE 17 I 0.00 0.00 88 0 
5 000 000 890 

25 000 000 89.0 
SMITI 19 I 0.00 0.00 88.0 

5 000 000 850 
25 0.00 000 88 0 

SNUGU 20 I I 83 000 890 
5 0.00 000 87.0 

25 0.00 000 900 
~ 22 0.00 ._000 . 87.0 
•Deployed in June, collected in August 
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Table Ill-2 --Concentrations (nglg) ofuncalibrated PAHs found at I, 5, and 25m depths tn mussel tissue tnside PWS, Alaska, August, 1989 

Station Station Depth 

~-- ~-__n_urnber (rn) C2narh Clnaph C4naph CIOuor C20uor C30uor Cldithio C2dithio 

BAINP Ill 000 0.00 0.00 138 0.00 0.00 0.39 
5 0.00 072 000 0.00 1.75 000 0.00 0.47 

25 000 000 0.00 000 3.60 0.00 000 0.52 
ELRIP 5 1 0.00 1.44 094 0.56 1.24 126 0.99 2.65 
HERRB 8 I 0.81 486 9.55 2 88 15 3 17.4 7.33 35.9 

5 0.88 4 14 7.75 2.43 212 15.0 6.42 32.0 
25 000 000 000 000 0.57 000 0.52 2.37 

JOHN(' 10 000 000 000 000 0.00 000 000 0 75 
25 I 85 157 OKI 065 0.53 0.89 0.85 311 

MAINll 12 l 1.96 0.00 000 0.00 190 0.00 000 0.70 
5 000 0.00 000 0.00 I 31 0.00 0.00 096 
25 0.00 0.00 000 000 000 000 000 0.00 

MONTS 13 I 000 049 000 0.00 2.42 000 0.67 199 

OLSEN 15 I 000 0.00 0.00 000 065 0.00 000 0.00 
5 000 0.00 000 000 000 000 0.00 0.00 
25 000 000 0.00 000 0.00 0.00 000 0.00 

PWALE 17 s 000 000 000 0.00 000 0.00 0.00 000 

25 064 000 144 10 7 0.00 0.00 1.61 0.69 

SQUII 22 l 1.14, 2.87 000,116 0.00, 000 0.00, 095 0.00, 0.87 1.08,0.00 0.71, 0.60 1.36, 2 21 

25 079 000 000 0.00 0.82 000 000 0.00 
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Table 111-2 --Continued 

---- --- --- --- ------- ------------ - -- --- -----·---·----·· ··-·-- -----· ----------
Station Station Depth 
name _____ number _lml ___ CJili!h!Q. _____ Clphenen __ C2phenan C3phenan C4phenan Clnuora Clchrys C2chrys 

BAINP 0()0 0 79 000 0 61 0.00 0.00 000 0.00 
0.00 068 0.00 5.95 000 0.00 0.00 069 

25 000 000 0.00 000 0.00 000 000 0.81 
ELRIP I 340 I 26 398 5.64 195 0.00 1.36 4.78 
HERRB I 737 10 2 446 103 427 192 19.9 21.2 

5 61.5 10 3 38.0 76.2 36.3 16 5 15.6 15.2 
25 347 (J83 1.31 19.5 2.09 000 7.88 290 

JOHNC 10 I Ill 000 1.27 0.91 000 000 2.34 Ill 
25 5.09 067 407 1.00 195 000 0.59 0.83 

MAINB 12 I Ill 000 000 9.32 0.73 000 0.00 187 
5 134 0 75 000 2.43 0.86 0.00 0.00 2.47 

25 000 000 000 506 0.00 000 000 0.00 
MONTS 13 I 3 58 I 55 5.83 2.97 2.55 0.00 0.88 9 51 
OLSEN 15 I 000 000 000 000 000 000 000 000 

5 000 0 ()() 000 3 01 000 0.00 000 149 
25 000 000 000 000 0.00 000 0.00 090 

PWALE 17 5 0 37 000 I 24 000 000 000 0.00 2.45 
25 061 000 062 000 000 000 4.51 106 

SQUII 22 I 2 83, 2 22 000, I 41 306,207 146,200 0 73, 0.54 000,0 00 0.59, 0.00 108,0.00 
25 064 ()()() 0.00 000 000 000 0.00 0.00 
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Table 111-2 -·Continued 

BAINP I 092 0.00 88 5 
5 000 0.00 87.1 
25 0.00 0.00 92.0 

ELRIP 5 I 000 000 86.0 
HERRB 8 I 108 0.00 89.3 

5 713 000 85.9 
25 000 000 906 

JOHNC 10 I 000 000 90.0 
25 1.20 0.00 92.0 

MAINB 12 I 000 0.00 882 
5 000 000 893 

25 000 0.00 92.3 
MONTS 13 I 000 000 840 
OLSEN 15 I 0.00 0.00 88 7 

5 109 000 905 
25 I 18 0.00 91.5 

PWALE 17 5 0.00 0.00 91.0 
25 7.05 0.00 930 

SQUII 22 I 000,000 0.71,0.00 815 
2 0.00 000 92.0 
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Table 111-3 Concentrations of alkanes in caged mussels deployed in 1989 in PWS, Alaska, following the EVOS of March 24. 1989, in the SOW1d. Table 11-4 contains a key for the alkane abbreviations used here. Tables 1-1 and 1-21ist the station 
locations and deployment periods that correspond with the station numbers and abbreviations used here. Concentrations are reported as ng alkaneslg wet tissue weight Results of single determinations are presented alone; resul!Ji of duplicate 
determmatmns are separated by commas, and results of more than duplicate detenninations are followed by 95% confidence intervals in parentheses. Corresponding% moisture determinations for these samples are listed in Table 111-2 above Also 
listed in the May, 1989 portion oft he present Table are the method detections limits for these alkanes, and the results ( ng) of analysis ofl ~tL of unweathered crude oil spilled from the hold of the Exxon V a/de: deterined by the methods of thisstudy. 
Entries of 0 00 ind1cate concentrations below method detection limits. A ; surrogate recovery below 30011>; data treated as missing B ; surrogate recovery above 150%; data treated as missing. • below lowest calibration standard. 
Conccntrattons (nc/g)of alkanes found at I. 5, and 25m depths in mussel tissue inside PWS, AlasL:a, 1\.fay, 1989 . 

Station Station 
M!!!L_ .. __ _unu,.mwbe,r'---

Exxo11 Valdez crude I ,,L 
BAINP I 

ELRIP 5 

HERRB 

JOHNC 10 

MAINB 12 

MONTS 13 

OLSEN 15 

OUTS I 16 

PWALE 17 

SMITI 19 

SNUGH 20 

SQUII 22 

MDL 

I 
5 

25 
I 
5 

25 
I 
5 
25 
I 
5 

25 
I 
5 
25 
I 
5 
I 
5 

25 
I 
5 

25 
I 
5 

25 
I 
5 

25 
I 
5 
25 

4292 3550 
92.9' (-137-323) 34.6' (-28.5-97.6) 
000 2.88' (-4.26-100) 

235 (-348-818) 784' (·116-273) 
7.22' (-10 7-251) 000 
183' (-440-41.0) 000 
12.3' (·18.2-42.8) 58.1' ( -86.0-202) 
25.5' (10.8-40.2) 42.3' (19.9-64.8) 
30 3'. 270' 32 9', 32 0' 
5.66' (-837-19.7) 10.1' (7.36-12.7) 
5.68' (-8.40-198) 3.26' (-4 83-11 4) 

44.1' (·185-107) 000 
181' (-267-62 8) 341' (-5.05-119) 
306' (·12 7-73.9) 4.14' (-6 13-144) 
299' (15 3-4-t 5) 000 
5.36' (•7.93-18 7) 2.65' (-3 93-9 23) 
217' (.870-521) 000 
20.1' (134-26.7) 2.68' (-3 97.9.33) 
14.2' (-210-49 3) 0.00 
32.2' (·9.33-73.7) 2.97' (-4 40-10.3) 
9.59' (-14.2-33.4) 13.6' (9 96-17 3) 
38 5' (-19.4-96.5) 10.6' ( -4.72-25 9) 
21.1' (5.14-370) 5.86' (-1.12-12.9) 
5.24' (·3.09-13.6) 6.23' (-0.20-12 7) 
5.15' (-763-179) 0.00 
161' (-401-361) 5 07' (· 7 50-17 6) 
103' (-15 2-35.9) 2. 84' (-4 20-9 87) 
44 3' ( -23 9-113) 340' (-841-765) 
51 8' (14.9-88.7) 16.3' (-5.19-377) 
I 12' (-16.5-38 9) 2.84' (-4.21-9.89) 
20.7' (-4 96-46 3) 291' (4 30-10 I) 
9.15' (-ll5-31 S) 6.65' (·194-153) 
6.82' (-10 1-237) 8.98' (-3.84-21 8) 
18.7' ( -4 64-42.1) 20 8' (-30 8-72 3) 
7.50' (-II 1-261) 752' (-227-173) 

134 7.84 

' ·-·-----·--·· 

3717 3932 3168 
1.88' (-2 78-6.53) 7.77' (-IU-270) 27.3' (-40.4-95. I) 
2 25' (-3.33-7.83) 000 6.53' (-9.67-22.7) 
4.15' (·I 10-9 39) 22 8' ( -337-79.3) 8.49' (·12.6-29.5) 
000 000 0.00 
4 19' (-1 02-9 40) 0.00 0.00 
115' ( 1.99-21 0) 5.55' (-8.21·19 3) 10.2' (·15.1-35.6) 
124' (54.6-194) 221 (95 2-348) 307 (196-419) 
63.9', 994' 107, 166 167,232 
195' (8 71-30.3) 28.4' (. 7 24-64.1) 56.6' (-24.8-139) 
3.38' (·5.00-11 8) 0.00 0.00 
617' (-160-13.9) 391' (-5.78-13.6) 7.05' (·104-24.5) 
4.09' (-6 06-14 2) 6.35' (-940-22.1) 11.5' (·17.0-39.9) 
000 0.00 0.00 
000 397' (-5.87-138) 000 
888' (4.01-13 8) 000 815' (·12.1-284) 
188' (·2 78-6.54) 000 000 
0.00 4.03' (-596-14.0) 0.00 
221' (·3.28-7.70) 355' (-5.25-12.4) 6. 58' ( -9.73-22. 9) 
189' (·2.80-6.58) 0.00 0.00 
2 57' (-3.80-8.93) 0.00 0.00 
II 4' ( -3 07-25.8) 11 I' (·2 70-24.8) 6. 78' (-10 0-23.6) 
5 87' (046-1 13) 723' (0.47-140) 0.00 
4.34' (2 04-6.64) 000 0.00 
0.00 0.00 0.00 
2 43' (·I 43-8.44) 0.00 0.00 
6 95' (0.28-17 3) 4.08' (-6.04-142) 10.8' (-15.9-26.7) 
57 0' (7 80-134) 951' (-26 8-217) 204 (662-268) 
29.1' (5 47-65 9) 46.0' (-16.3-108) 74.4' (26.2-143) 
9.65' ( -5.69-33.6) 246' (-16 2-65.4) 39.0' (-13.6-136) 
16.6' (112-25.0) 255' (131-379) 41.2' (9.57-76.7) 
3.92' (0 79-8.80) 000 0.00 
3.26' (-1 93-114) 000 000 
1.92' (·113-6.68) 0.00 000 
3 42' (-2 02-11.9) 0.00 0.00 

510 10.3 19.6 
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Table Ill-3 --Continued 

-----------
Station Statoon Dc:pth ------

!l"ffil'_ _____ number_ (m) I' I~ I 1(1 I,," I, filL !:18 

Exxon Valdez crude I ~AL ~17 :'•: Hit 20~ 2515 
BAINP I 91., t I I! ~'•· • 'I r ( .... f> 1 .... l~r ( ... ~ •• 6) 4H (284-564) 000 

:!:!:!• ( 1" •• ~. "''' I~ 1' (~4~7) 401 (282-520) 6 33' ( -9 31-22 0) 
25 ~9 ~· ( 21 I l.lo>l II :' (~]liN) 0 IJI 184 ( 126-243) 000 

ELRIP I 31 7' (190~4) o••• 000 4344 (568-8121) 000 
5 160' (-J 86-H9J 000 000 2792 (2150-3435) 000 

25 31 2' (-783-7() 3) 10 9' (-16 2-38 I) 000 2411 (1624-3199) 619' (-9.16-215) 
lmRRB I 354 (307-402) 195 (165-225) 81 I' (-4.79-210) 1574 (1241-1908) 172' (86 1-328) 

5 204, 195 123, 106 000,000 1384, 1164 135, 35 1' 
25 875' (28 6-146) H4 8' (178-152) 35 9' (-117-125) 468 (327-609) 44.5' (116-77.4) 

JOIINC 10 I 21 2' (-679-49 2) 000 000 1562 (1361-1763) 680' (-10 1-237) 
5 226' (-5 63-50 9) 000 000 1804 (1001-2607) 000 

25 33 9' (-814-759) 13 2' (-196-461) 28.3' (-92.1-98.6) 541 (-106-1188) 0.00 
MAINB 12 I 190' (-4 60-42 7) 000 000 697 (499-896) 000 

5 340' (271-41 0) 000 000 691 (583-798) 734' (-10.9-25.5) 
25 38 7' {14 9-52 5) 000 000 270 (89 4-451) 000 

MONTS 13 I 29 5' (236-353) 000 000 2740 (2473-3008) 000 
32 6' (28 5-368) 000 000 1732 ( 1314-2090) 000 

OLSEN 15 32 3' (10 0-44 ~) 000 16 9' (-54 9-58 8) 252 (85.7-418) 000 
31 2' (19 4-43 0) 000 38 J' (-93 J-90 8) 421 (J 14-529) 000 

25 36 8' (28 5-45 2) 000 I J I' (-42 6-45 7) 143 (45 0-242) 000 
OUTS I 16 1 296' (16 8-42 J) 000 000 1854 (1177-2530) 000 

5 271' (24 9-31 I) 000 000 1601 (1350-1853) 000 
25 30.9' (23 0-38 8) 000 000 395 (296-493) 000 

PWALE 17 I IS 5' (-783-44 9) 000 000 1990 (336-3644) 000 
5 18 4' (-4 49-41 4) 000 000 1689 (1458-1920) 000 

25 21 9' (-720-51 0) 12.3' (-18 2-428) 000 1278 (863-1693) 000 
SMITI 19 1 193 (136-249) 121 (49 9-191) 244' (-79.3-84.9) 2499 (1082-3916) 89 8' (722-107) 

5 98 6' (38 J-159) 676' (-36.1-111) 000 1313 (878-1748) 29 0' (-9.54-676) SNUG II 20 73.9' (35 3-113) 327' (-9 31-74 8) 15 9' (-518-55.4) 1364 (471-2256) 46.9' (316-62 J) 
504' (28 7-72 0) 35 6' (26.5-44 6) 13.2' (-42.9-45 9) 1047 (696-1398) 31.3' (210-415) 

25 33.1' (23 4-42 9) 000 000 753 (-116-1622) 000 
SQUII 22 1 395' (JO 9-481) 0.00 000 983 (590-1377) 000 

5 221' (-9 56-53 7) 000 000 653 (262-1044) 000 
25 310' (14.5-59 6) 000 14.3' ( -46.4-49. 7) 313 ( 66. 2-680) 519' (-769-18.1) 

MDL 18.1 28 4 31.9 204 147 
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Table lll-3 --Continued 

Station Stalltm Depth 

~ ---~ m!!"llh!:! (mJ ,,.,,, 
I JY '· .:«~~ QL_~--------~££2 _______ 

E'xxon Valdez crude I ,.L '""~~'' 
t ,, \ llll' 1711 13!1 

BAINP I filii H 'JI UIIJ 000 10 I' (-2.70-230) 
~ II I' I It> 7 ~~ II 1 lr I IOfl, 11 197' i Ill 177} 496' (·735-173) 4.30' (-6 37-150) 

25 IHKJ () i'f) 0 (l) 000 0.00 
ELRIP I .119' (19 266 71 {)!If) 000 13 6' (.4 15-31.3) 60.5' (-094-122) 

5 305' (211·399) 000 000 000 9.18' (-2.34-20.7) 
25 360' (178-S.j I) 5 95' ( -880-20 7) 19 5' (-6 55-45 5) 10 I' (·2.45-22.7) 19.8' (10.8-28 7) 

HERRD 8 I 815 (580-1050) 125' (89 2-162) 185 (135-236) 186 (136-237) 234 (196-271) 
5 483, 264 111', 426' 92.3'. 64 6' 68.0', 58.3' 101, 36.7' 

25 Ill' (9.67-213) 20.8' (·308-72.4) 323' (-479-113) 18.7' (-6.9644.4) 62.0' (14.9-109) 
JOHNC 10 I 771' (532-101) 9.27' (.137-32 3) 257' (-106-621) 35.1' (17.0-53.1) 38.0' (25.8-50 2) 

5 59 3' (55 0-63 6) 5 94' ( ·8 79-20 7) 18 8' (-5. 32-42 9) 17.6' (4.24-39.3) 29.0' (13944 2) 
25 13 5' (-200-470) 000 115' (·106-24.9) 0.00 14 4' (8.30-20.5) 

MA!NB 12 I 278' (170-386) 000 10.7' (-15.8-372) 8.30' (·12 3-28.9) 14.1' (.7.77-360) 
5 33 I' (B 7-52 5) 629' (-930-219) 133' {-19.6-46.1) 6.31' (-9.34-22.0) 18.1' (9.74-265) 

25 (J(j() 000 000 0.00 198' (-170-56.6) 
MONTS n I 7 38' (·109-25 7) ()f)() 000 000 6 93' (·2.35-16.2) 

5 {) (~J 000 000 000 9 61' (-2.63-21.8) 
OLSEN 15 I (J(J(J 1)00 000 000 310' (-4 59-10 8) 

5 000 000 000 000 352' (·5.21-12.3) 
25 OfJ() 000 000 000 13.1' (·5.70-31.9) 

OUTS I 16 I 20 3' ( _, 89-45 5) 000 7.14' (-106-24 9) 0.00 9.48' (·2.49-21.4) 
5 7()()' (-1 13-18 I) 000 000 000 8 27' (3.46-13.1) 

25 000 000 0.00 000 6.37' (0.37-12.4) 
PWALE 17 I 15 9' H 97-35 7) 000 6 73' ( -9 97-234) 000 8.43' (-548-22.3) 

5 7 14' (-106-24 8) 000 000 0.00 4.98' (-1.28-112) 
25 889' (-13 2-309) 000 000 0.00 20.2' (·11.6-52 0) 

SMITI 19 I 394 (350-439) 930' (64.1-122) 160 (110-211) ISO (118-198) 179 (149-209) 
170 (133-:!07) 24.8' (-6.40-56.0) 70 6' (42.9-98 2) 66. 2' (55.0-83 7) 86.4' (62.8-110) 

SNlJGH 20 147 (71.1-222) 420' (178-66 2) 78 8' (27 8-130) 69.9' (53.9-94.8) 830' (55.1-111) 
103 (60 7-146) 23.5' (16.1-310) 51.4' (50 6-52 l) 53 7' (482-623) 63.5' (51.1·75.9) 

25 30:!' (17.8-4:! 6) 000 9.73' (·14.4-338) 0.00 190' (17.3-20.7) 
SQ\JII 22 I 32 2' (18 3-46 2) 000 12.3' (-18.2-42.9) 759' (-4.48·264) 17.3' (-12.8-47.4) 

5 8 91' (-13 2-310) 000 7 -'16' ( -11.0.26 0) 0.00 16.6' (11.8-214) 
25 000 000 12.1' (-179-42.1) 000 305' (45.1-106) 

MIJI. 204 17.3 19.7 14.5 5.41 
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Table 11!-3.--Continued 

··-·------~- -----.~·-· 

Station Station Depth 
name number ___ (mL __ C23 ___ C24 

-~~··-·~---
Cl5 C26 C27 

Exxon Valdez crude I ;.tL 1210 1167 1079 819 778 
BAINP I 15.0' (-4 05-34.0) 14 3' (-5 55-34 2) 135' (10.7-16.2) 1U' (-21.1\-17.2) 18.5' (16.8-20.2) 

0.00 0.00 9.31' ( -2 23-20.8) 7.02' (-16.6-15.9) 7.56' ( -1 1.2-26.3) 
25 000 0.00 000 0.00 000 

ELRIP 1 141 (-33 8-316) 203 (-32.7-438) 197 (-6.86-400) 157 (-347-324) 103 (0.05-206) 
5 14 6' (12.9-16.4) 22.9' (18.3-27.5) 28.6' (27.8-29 4) 32 2' ( -49.3-36.6) 32 5' (16.4-48.6) 

25 8.89' (-132-30.9) 22 7' (4 34-410) 22 2' (110-33.4) 18.8' (-31.1-24.5) 13.8' (-3.79-31.4) 

IIERRB 8 I 236 (210.261) 299 (263-335) 300 (240-360) 272 (-180-350) 193 (104-281) 
5 83 6, 0.00 116,0.00 621,000 47.1,000 39.4, 24.5 
25 48 I' (·9 16-105) 53 7' (49.2-157) 74 4' (-14 4-163) 660' (-133-119) 52.0' (14.5-89.6) 

JOIINC 10 I 44 o· (-5.62-93.6) 54 8' (·29 7-139) 48.1' ( -24.8-121) 47.4 ( -116-113) 401 ( -9 75-89.9) 
5 271' (832-45 9) 35 0' (17.0.53 0) 40.4' (34 2-46.5) 46.4' (-69.7-50.9) 39.7 (18.8-60.7) 

25 9.99' (-14 8-34 8) I 5 3' ( -22.7-53 4) 17.1' (-10244.4) 17.8' (-355-31.4) 292 (6.40-52.0) 

MAINB 12 1 5 2' ( -368-34.1) 20 7' (-605474) 20.2' (·10.2-50.7) 25.0' (-61.2-59.7) 15 6' (-7.54-386) 
20 4' (139-26.8) 25.0' (18.4-31.7) 38.2' (214-55.1) 313' (-58349.1.) 18 2' (-4.40-40.9) 

25 33 4' (-49.4-116) 435' (-644-151) 45.9' (-511-143) 35.2' (-107-112) 21.4 (-31 6-74.4) 

MONTS 13 I 12.8' (-309-286) 10 7' (-15.9-31.3) 0.00 4.14' ( -13.5-14.4) 000 
5 121' (-180-42.2) 170' !-25 2-59.3) 240' (-15 4-63.3) 22.6' ( -57.2-56.4) 14.3' (-21 2-499) 

OLSEN 15 I 5.97' (-8 83-20 8) 13.4' (.5.71-32.5) 6.71' (-9.93-23 3) 868' ( -21.0.20.3) 6.25' (-9.25-217) 
5 15.3' (-4 06-34 6) 22.8' (-661-52 3) 29.9' (3 52-56.2) 246' (-487430) 27.3' (16 3-38.3) 

25 184' (-109-47.8) 24.5' (-14.2-63 2) 25.3' (-12.8-63.4) 18 7' ( -46.5-45.6) 15.0' (-3.93-34.0) 
OUTS I 16 I 17.1' ( -9.50-43. 7) 20.2' (-299-703) 25. 9' ( -11.7-63. 5) 28.1' (-67.6-65.4) 20.5 (-1 15-525) 

5 6 08' (-359-15 7) 17.2' (7.23-35 0) 25.0' (20.1-29.9) 18.8' (-134-22.2) 12.8' (5.49-20.2) 
25 000 0.00 2.45' (-1.45-6.36) 0.00 411' (-2.43-10.7) 

PWALE 17 I 133' (-16.9-30.2) 219' (-32.4-76.3) 279' (-8.27-64.1) 25.9' (-622-60.2) 32 I' (121-52.2) 
5 0.00 12 2' (·2.92-27.3) 21.3' (14.2-283) 15.6' ( -26.1-20. 7) 15.2' (-367-34.0) 

25 30 5' (-45.2-75.7) 45.4' (-672-158) 50.9' (-51.9-154) 45.1' (-124-126) 34.8' (-120-81.5) 
SMITI 19 1 177 (91 4-288) 20S (189-220) 19S (150-246) 180 (-321-266) 126 (47 6-205) 

5 94.1' (67.8-101) 110 (830-137) 117 (902-145) 117 (-185-141) 97 5 (73 1-122) 

SNUG II 20 I 77.0' (56.2-110) 89.0 (37.8-140) 85.3 (-10.1-181) 849' (-201-193) 548 (-13.2-123) 
60.9' (9.14-108) 73.4' (409-106) 7-t.4' (50.0-98.9) 78.2' (-129-101) 63.6 (4H-799) 

25 10.8' (-3 43-14.2) 169' (-414-379) 150' (9.98-20.1) 16.4' (-30 8-26.4) 13 3' (-4.54-31.2) 
SQIJJI 22 I 161' (-177-17.9) 10.3' ( -5 16-45 7) 180' (-5 84-41.9) 133' (-36.1-36.6) 9. 18' (-13.6-31.9) 

5 146' (4 6141 2) 18 2' ( -5.07-414) 27.5' (741-477) 26 7' (-48.9-41.3) 24. 9' (13.9-35 8) 
2~ 6961 (-103-173) 98.3' (-145-3-12) 96.8' (-1-t3-331) 826' (-254-268) 534' (-79.1-186) 

MDL 107 124 730 746 141 
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Table lii-3-Continued 

--- ·--- ---~ ----- ·--- ---·---- ----~ 

Station 
!!~!!l~ 

Exxon Valdez crude I !JL 781 638 512 322 344 
BAINP I I 20 5' (9.02-32.1) 906' (-134-315) 000 000 0.00 

5 8.02' (-11.9-279) 9.48' (-14.0-33.0) 6.56' (-9.70-22.8) 000 0.00 
25 0.00 0.00 000 0.00 000 

ELRIP I 528 (-32.3-138) 25 0' ( -37.0-87 0) 141' (-21.8-51.3) 0.00 0.00 
5 29 5' (2.62-56.3) 10.2' (-15.1-35.6) 11.5' (-17.0-39.9) 0.00 0.00 

25 ll8' (-6. 52-34 2) 000 0.00 0.00 0.00 
HERRB 8 I 148 (95.5-242) 930 (437-142) 72.0' (32.3-112) 39 9' (17.8-62 I) 534' (24.6-82.2) 

5 000, 17.9' 000,0.00 0.00, 454' 000, 29.2' 0.00, 0.00 
25 31.0' (12.3-49.6) 8.71' (-12.9-30.3) 0.00 0.00 0.00 

JOHNC 10 I 35.1' (-885-79.1) 25 7' ( -616-57 5) 12.5' (-18.5-43 4) 373' (-5.53-13.0) 5. 79' (-8.56-20.1) 
5 30.5' (15.9-45.1) 14.6' (-21.6-508) 6.56' (-9.71-22.8) 0.00 8.32' ( -12 3-28 9) 

25 932' (-13.8-32.4) 000 0.00 0.00 0.00 
MAIND 12 I 13.6' (-5.39-32.6) 904' (·13.4-315) 0.00 0.00 000 

5 10.6' ( -2 64-239) 0.00 000 000 000 
25 118' (-17.4-40.9) 000 0.00 0.00 000 

MONTS 13 I 794' (-IU-276) 0.00 000 0.00 0.00 
5 9.74' (-14.4-33 9) 000 0.00 000 0.00 

OLSEN 15 I 713' (-10.5-248) 110' (-16 2-38.2) 6.44' (-9.53-22.4) 5.76' (-8.53-20.1) 0.00 
5 11.9' (·2.86-26 7) 158' (-233-54.8) 5.41' (-8.01-18.8) 0.00 0.00 
25 643' (-952-224) 000 6.29' (-9.30-21.9) 000 0.00 

OUTS! 16 1 175' (-25.9-60.8) 16.1' (-238-55.9) 10.8' (-15.9-37.5) 0.00 0.00 
5 000 000 000 0.00 000 

25 000 0.00 0.00 0.00 0.00 
PWALE 17 I 33 0' (213-63. 8) 16.8' (-24 9-58 5) 124' (·18.4-43.3) 000 0.00 

5 8.06' (-II 9-28 I) 000 000 0.00 000 
25 24.9' ( -6 35-56.2) 0.00 0.00 000 0.00 

SMITI 19 I 86 2' (24.2-148) 53 6' (-15.9-123) 337' (-8.75-76.2) 8.25' (-4.87-28.7) 115' (-16.8-28.3) 
5 S7.9' (45.8-70 I) 28 9' (-7.01-64.8) 23.2' (-6 54-52.9) 5.81' (-343-20.2) 9.90' (-12.6-52.2) 

SNUGH 20 I 49.2' (-13.4-112) 34 5' ( -9 23-78 2) 20.9' ( -5 09-47 0) 6 79' (-4.00-23.6) 12.6' (-16.2-28.8) 
5 43.6' (36.0-512) 33. 7' ( -30 3-37.2) 18 7' (14.6-22.9) 6.20' (-3.66-216) 000 
25 9.92' ( -257-22.4) 000 0.00 000 0.00 

SQUII 22 I 14.9' (-380-33 5) 0.00 000 000 0.00 
s 119' (-3.16-26.9) 000 0.00 0.00 000 
25 295' "(-436-103) 17 7' (-262-61.6) 8.21' (-12.1-28.6) 000 000 

MJ21.. _________ 119 ···-----· ~J9 IH 11.0 644 
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Table 111-4 Concentrations of calibrated PAlls in caged mussel$ deployed in 1990 in PWS, Alaska, following the EVOS of March 24, 1989, in the SourKt Table 11-2 contains a key for the PAH abbreviations uKd here, Tables I-I and J-21ist 
the station locations and deployment periods that correspond with the station numbers and abbreviations used here, Concentrations are reported as ng PAHig wet tissue weight. Results of single determinations are presented alone; results of 
duplicate determinations are separated by commas, and results of more that duplicate determinations are followed by 95% confidence intervals in parentheses, Corresponding% moisture determinations for th<:K samples are listed in Table 111-5 
following, Method detection hmits for these PAHs are listed in Table III-I above, as are results (ng) of analysis of I 11L of unweathered crude oil spilled from the hold of the Exxon Valdez determined by the methods of this study, Entries of 
OJ~) indicate concentrations below method detection limits. A~ surrogate recovery below 30%; data treated as missing, B surrogate recovery above ISO%; data treated II$ missing • below lowest calibration standard, Table lll-4.-­
Concentrations (n!}'g) of cahbrated PAlls found at I, S, and 25m depths m mussel tissue inside PWS, Alasta, May, 1990 

~-,-~·----

Station Station Depth 
ru!.J'!l.!t number _(m}_ Napb ~-- Menapl Pimeth Trimeth Biphenyl Fluorene Dithio Phenantb Mel!henl C!yysene 

IIERIHI 8 I 0,00 0 (~) ()()() 000 0.00 000 0.011 000 1.19' 0.00 000 
~ ()(Jf) 1)0() 000 000 000 000 ()00 000 000 0.00 000 

25 0()() 000 000 000 OJ~ 2 OJ' 079' 000 1.84' 000 000 
WJNB 12 000 0.00- ()(~ 0.00 0.00 000 0.00 000 2.08' 0.00 0.00 
OlSEN IS 000 000 000 000 0,00 000 0,00 000 0.00 0.00 000 

000 0,00 000 000 000 000 0.00 0.00 0.00 000 0.00 
25 000 000 0.00 0.00 0.00 085' 000 000 0.00 000 000 

SNUGH 20 I 000 000 0,00 0.00 000 0.79' 0,00 000 0.00 0.00 0.00 
5 000 0.00 165' 0.00 0.00 0.00 000 0.00 000 0.00 0,00 

-~ 000 000 QOO Q.QQ 0,00 Q.OO .QQL ___ --Q.OO O.QQ 0.00 000 
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Table lll-4 --Concentrations (nglg) of calibrated PAHs found at 1, 5, and 2S m depths in mussel tissue inside PWS, Alaska, June, 1990 

---~ ------ -- ··-·----·-··-
Station Station Depth 
name number ... _. (m) Naph Menap2 Menapl Dimeth Trimetb BjPhenyl Fluoreru; ___ Ditbio Pbenantb Mepbenl Cbm~~ 

BAINP I 0.00 000 000 000 000 0.00 000 0.00 0.00 0.00 000 
BOISL 2 0.00 000 0.00 0.00 I 13' 000 139' 0.00 0.00 2.21' I 13' 
BLOC! 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.45' 000 0.00 
DISK I 4 0.00 000 000 000 000 000 0.00 0.00 0.00 0.00 000 

0.00 0.00 0.00 000 000 0.00 0.00 000 0.00 0.00 0.00 
25 000 0.00 0.00 000 0.00 000 000 000 0.00 0.00 0.00 

ELRIP l 0.00 0.00 000 0.00 000 0.00 0.00 0.00 0.00 000 B 
HERRB 8 I 000 0.00 000 0.00 000 0.00 0.00 000 0.00 0.00 B 
JOHNC 10 I 000 000 000 000 000 000 0.00 0.00 0.00 000 B 
MACLH ll I 000 000 000 000 000 0.00 0.00 0.00 0.00 000 B 
NWBAY 14 I O!J(J (Jf:j(J Q(J(J (j(J(J (J (J(J 000 0.00 0.00 000 000 0.00 

5 0.00 (J(J() I 82' 0.00 000 000 000 0.00 0.00 000 0.00 
25 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00 

OLSEN 15 1 0.00 000 0.00 000 0.00 0.00 0.00 000 000 0.00 0.00 
5 0.00 000 000 000 000 0.00 057' 0.00 0.00 000 0.00 

25 000 000 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 
OUTS! 16 l 000 000 000 0.00 000 000 0.00 000 1.41' 0.00 000 
PWALE 17 000 000 0.00 000 0.00 000 000 0.00 0.00 000 000 
SUlEB IS A A A 0.00 000 000 065' 000 0.00 000 000 

5 000 0.00 000 0.00 0.00 000 000 000 0.00 000 0.00 
25 0.00 000 000 0.00 000 000 0.00 000 000 0.00 000 

SMITI 19 I 000 000 000 000 0.00 0.00 000 0.00 0.00 000 0.00 
5 0.00 0.00 000 0.00 000 000 0.00 000 000 000 000 

25 5.95' 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00 0.00 
SNUGH 20 l 000 0.00 000 0.00 000 0.00 000 0.00 0.00 0.00 B 

5 000 0.00 000 0.00 000 0.00 000 0.00 0.00 000 000 

--~---
25 0.00 QOO 000 Q.QQ OQQ 0.00 0.00 OQQ 000 OQQ O.QQ__ 
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Table lll-4 --Concenlrattons (nglg) of cahbrated PAlls found at I. 5. and 2~ m okrths on muoKI tllsuc UlSode PWS. Alosl.:o. July. 
1990 

---·----- ---------
Station Statoon Depth 
Mm~. ____ n~_he__r__ __ -- {mJ t-1~ P..~nc-: p \<r-.or I ~ I r"TCC!! UorhrnJI tl~ !2J!hJ.Q . _____ Phenantlt Mel!benl Ch!nene 

HERRB 8 Olfl ()fit "''' (I t•• 0111 01.) 000 000 000 000 0.00 
I!ERRB 9 0!.0 0 fit 

1 "' 
0 (f) 0 ,., 0110 000 000 000 000 1.38' 

000 
0 '"' I "'• or.o ow Jtoto• 000 000 000 0.00 0.00 

25 000 Olll I ,,. 0 t" om }~· 000 000 000 0.00 0.00 
SLEEB 18 5 000 o r.o I 41f 000 I 28' 000 000 042' I 54' 1.98' 3.74' 
SNUGH 20 5 000 000 000 000 000 000 000 000 000 0.00 0.00 

25 000 000 000 000 000 000 000 000 000 0.00 0.00 
SNUGH 21 I 000 000 000 000 000 000 000 000 000 000 1.11' 

---------- - 5_ ____ __ill.lfl _____ .!Ht.l _jLf.JI! QQQ .ru:>!L 11ti' QQQ QQQ .Q.QQ_ QQQ QQQ 
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Table lll-4 --Concentrahons (nglg) of callbrdled PAll• t'nund .. I. ~ lind 2' m ..tq.cho on I'IIU$Wlll•we onstdr I'WS. Alasl.a. Auaust. 1990 

Stahon Stall on Derth 

Orull!< ____ !lJ,!_rT]\>l;[ (m) II 'I-ll ~k, .. ~ • ""'"'1 '""""'" lr-u. IJ•~I HI>OI(~ Ill!!!!!! .. -

BAINP ' \J• If, II 
IJo ,,, : -~ ·~~·~ I• 'II 0 'll ()'II II lit U lit U(.l u ,.,_om O!Xl. 0 00 

BOISL II,., {j •• , f, • t 
f; -·1 It .•• 0 (., UfiJ OIJO 

BLOC I h !Jj ()'II H 'II fl ,,, n1i·" It f., 000 
DISRI .j 't,-· 0 lit 1 : ... f) .• , .. 41' (t l., f) ll () (ft Otll fHII ..t I"' 01•1 () ~·. 0011 000,000 

0(1) IIIII (Jtat OtW) 0 II) () IJ) IJOO 000 
2~ 0 ,., onn (I t•l 011} om om 000 000 

GREEI I noo {JfU ~~· OIJI ()(~ O!K) ooo 000 
liERIW lll~t.-1 H' UUt. I 01h' I J1'. 3 13' OUfi.UIKI OtJO.OCIII 01)(1,000 U I!IJ,IISO' 0 011, OIJO 

A A A 000 000 000 000 000 
25 000 0 (JO 000 000 000 000 0.00 000 

HERRB 9 I 0 00, 3 36' 000. I 25' 0 00, 3 42' 000,000 000,000 000,000 000,0 74' 0.00,000 
5 OOIJ, 5 94' 0 00, 2 16' I 70'. 4 79' 000,000 000.000 000, 5 73' 000, 0()() 0 51'. 0.00 

25 3 03', 000 116',000 2 77', 0.00 0.00,000 000,0.00 000,000 0.00, 000 0.00,000 
JOHNC 10 000,357' 000, I 04' 0 00, I 79' 000,0 00 000,000 0 00,2 7S' 0.00,0.00 000,0.00 
MACLII II 360' I 01' 2 31' 000 000 2 77' 0.00 000 
MAINB 12 000.2 Sl' 0()(J, 0 00 0 ()(J, 3 08' 000,0.00 000,000 000.000 000,0 52' 000,0.00 
NWBAY 14 (Ill() ()00 2 88' 000 000 000 000 000 

()(~) 0011 000 000 000 000 000 000 
25 o<•t O()(J 000 000 000 000 000 000 

OLSEN 15 I (l(~J ()()() I 79' 000 000 000 000 000 
5 ()()(I 0()() 000 000 000 0.00 000 000 

25 Of~) 000 170' 000 000 000 000 000 
OUTS I 16 I A A A 000 000 000 000 000 
PWALE 17 I 000, 3 99' 000, I 29' 000. 2 7S' 000,000 000,000 000,2 92' 000,000 000,000 
SNUGil 20 I A A A A A A A 0.00 

5 000 I OS' 496' 0.00 000 000 000 000 
25 0()() (J ()(1 000 000 0.00 000 000 0.00 
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Table 111-4.--Continued 

Station Station Depth 
~--number __ Cml Phenanth Mephenl Ctuvscnc 

BAINP 000,0.00 000,000 0.00, 0.00 
BOISL 0.00 000 1.81' 
BLOC I 3 000 000 0.00 
DISK I 4 000,0.00 0.00, 0.00 0.00, 0.00 

0.00 0.00. 0.00 
25 000 000 000 

GREEI I 000 000 000 
In 111111 0fl) 0 ,., n•~• or•> 0 "'' 000 

fl•fl 0 ,., n •fl 

:• n r•1 () lWl 0(JI) 

'" ki(fl 
\1 0 fll Oft) ()If) Offl 0 "' 000 

0 Ill 0 (JI o 11f orl) I eN', 0 00 

1' 0(11 OrU 0 011, () IJ) 000,000 
JOIINC 10 000,000 000,0 00 000,000 
MACLII II 000 000 000 
MAINB 12 0.00,000 0 84', 0 00 000,000 
NWBAY 14 000 I 06' 2.59' 

0.00 000 000 
25 000 000 I 08' 

OLSEN 15 I 000 000 000 
5 000 0.00 0.00 

25 0.00 000 000 
OUTS! 16 I 000 000 000 
PWALE 17 000,000 000,000 000,000 
SNUG! I 20 000 000 000 

5 0.00 000 000 
25 000 000 000 
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Table III-5 C'.oncentrations of uncalibrated PAHs in caged mussels deployed in 1990 in PWS, Alaska, following the EVOS ofMarcl\24, 1989, in the Sound. Tablell-3 contaim a key for the PAH abbreviations used here Tables 1-1 and I-21ist the station 
locations and deployment periods that correspond with the station numbers and abbreviations used here. Concentrations are reported as ng PAH/g wet tissue weight Results of single detenninations are presented alone; results of duplicate determinations are 
separated by commas, and results of more that duplicate detenninatioll!l are followed by 95% confidence intervals in parentheses. Corresponding% moisture determinations for these samples are also listed here. Method detection limits for these PAHs are 
listed in Table 111-2 above, as are results (ng) of analysis of I J.IL of unweathered crude oil spilled from the hold of the /ixrotl Valde: detennined by the methods of this study. Entries ofOJlO indicate concentrations below method detection limits. A"' 
surrogate recovery below 30"/o; data treated as missing. B ~ surrogate recovery above I SO"A.; data treated as missing Concentrations (nglg) of uncalibrated PAHs found at I, S, and 25 m depths in mussel tissue inside PWS, Alaska, June, 1990. 

Statton Station Deprh 

runn•-~· number lml C2naph C3gaph C4MPfl C!Ouor C20\19[ C30uor Cldjtbjo C2dithio C3djlbio Clpbenan C2phenan C3phenan 

BAINP 000 000 000 000 0 76 000 000 000 000 0.00 000 000 
II' >lSI I ~"' Ill o r•l om ~99 om 04~ H9 137 444 6H 21 3 .. , , • I (! ,.,. fl lfl !. ·11 "" OW 01J) 161 lM om S 9S s 62 
I •I > I 'i •• f> • ~ ,, ,, fill; \H \ I M Ol•l oon 01·rs 4M 000 I 30 

p ·•J 1\ ·•! L ••• l,j .,, II I 1 :• fJill llllfl om 6H 07l HS 

~' (I-·· 1\ .. lt'h (J 11t Jq$ Otll O<W) 0<10 011'1 IOJ 00'1 000 
II ~II' I (jiiJ 

0 ··~ hUl (JIll 0 f>l Olll 011'1 000 000 000 000 000 
Ill 1<1<11 • I ()!WI IJfOI {j{JI 0 Ill o 7S 0 71 OIXJ 000 000 000 000 000 
)! J!INC 10 I 0110 0 Bl I 07 000 0 ~2 000 000 oss 0.57 0.00 I 17 000 
MACLII II I 000 000 000 000 385 086 000 000 000 000 000 000 
NWBAY 14 I 0.00 I 0~ 123 000 3.66 2.76 0.73 473 8.90 201 7.67 15.9 

5 0.00 000 l 27 000 337 1.79 000 115 242 170 225 10.7 
25 0.00 063 000 0.00 0.67 056 0.00 1.17 2.71 0.74 1.78 311 

OLSEN 15 I 000 0.00 000 000 0.00 0 59 000 000 0.00 000 0.00 000 
s 0.00 0 54 0.00 209 6.23 139 0.00 0.00 0.00 2.80 000 7 78 

25 000 0.00 000 000 0.00 0.00 000 0.00 0.00 0.00 0.00 000 
OUTS I 16 I 000 0.00 0.00 000 144 000 0.00 0.00 0.00 064 0.00 000 

PWALE 17 I 0.00 0.00 000 000 0.95 0.00 0.00 0.00 0.00 000 000 0.00 

StEEB 18 I 181 000 206 000 364 2S5 000 0.63 114 146 161 10 5 
5 0.00 0.00 0.00 000 346 070 0.00 0.00 0.00 128 0.71 5.26 

25 096 000 0.00 0.00 4.08 1.23 0.00 0.00 0.00 1.71 0.00 0.00 

SMITI 19 I 0.00 0.00 0.00 000 14.5 2.97 0.40 0.51 0.00 5.84 1.72 2.01 

5 000 0.00 000 000 6.31 371 0.00 0.00 0.00 1.99 0.00 0.00 

25 000 000 0.00 0.00 000 000 000 000 000 0 70 0.00 000 

SNUG I! 20 I 0.00 0.46 000 000 2.48 0.64 000 000 0.00 000 0.00 000 

5 000 000 000 000 1.62 0.00 000 000 0.00 0.85 0.00 0.00 

25 000 000 000 0.00 I 24 000 000 000 0.00 0.00 000 000 
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Table 111-5.--Continued 

- ---··---, ··--·-
Station Station Depth 
ll~ number _ ___!mL C4phenan CJOyora Clcluys C2ch!ys C3ch!y$ C4clyys %Moisture 

BAINP 000 000 0.00 0.00 0.00 0.00 81 I 
BOISL 2 372 000 260 728 000 0.00 859 
BLOC! I 195 0.00 127 115 000 0.00 88.0 
DISK I 4 I 000 000 0.00 581 000 000 85.0 

5 0.00 000 0.00 5.33 0.00 0.00 90.0 
25 0.00 0.00 000 000 000 000 870 

El.RIP 5 000 000 B B B B 830 
HERRB 8 0.00 000 B B B B 90.0 
JOHNC 10 000 000 B B B B 840 
MACLH II I 145 000 B B B B 82.0 
NWBAY 14 I 9.75 0.00 4.31 5.07 1.10 070 87.0 

5 166 000 156 580 000 0.00 890 
25 lSI 000 209 354 106 000 85.0 

OLSEN 15 I 0.00 000 000 4.94 000 060 89.1 
5 0.00 000 000 583 0.00 070 870 

25 000 000 0.00 000 0.00 0.00 90.1 
OUTS I 16 I 000 000 000 000 000 0.00 89.0 
PWALE 17 I 000 000 000 000 0.00 000 90.0 
SLEEB 18 I 107 0.00 000 419 0.00 000 90.0 

5 0.00 000 000 7.20 000 0.00 85.0 
25 000 000 000 0.66 0.00 0.00 88.0 

SMITI 19 I 000 0.00 000 590 000 0.00 85.0 
5 000 000 0.00 549 000 0.00 850 

25 000 000 0.00 0.00 000 0.56 900 
SNUGH 20 I 0.00 000 000 000 0.00 000 86.0 

5 000 0.00 000 000 000 0.00 86 I 

---·----------- ·--~---2L--.. JHil_ _ fL~L .. _ ___ .!LQQ ... ___ _Q.OO ____ 0.00 _____ J!Jl!)_ ____ .2fl,!L_ 
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Table lll·5,·-Concentrations (n!llg) ofuncalibrated PAlls found at I, 5, and 25m depths in mussel tissue inside PWS, Alaska, July. 1990 

--------- "·--· 
Station Station Depth 

!ll\!l!e number (m) Clna,OO. C3naoh C4naph Cllluor C20uor C31luor 
' 

Cldjtbio C2dilhio C)djthio C)phenan ~nan C3phenan 

HERRB 8 000 0.00 000 0,00 0.00 0,00 0,00 0.36 0.78 0.00 057 000 
IIERRB 9 000 0.00 000 000 0,92 307 000 1.65 3.63 0.00 159 000 

5 0.00 000 0.89 0.00 000 000 0,00 000 2.64 0.84 0 78 7.30 
25 104 168 184 000 1.79 0.00 000 0.00 L60 0,00 Ll9 7.00 

SLEEB 18 5 244 8.15 1.54 214 5.11 .10.2 5.40 20.0 32.3 9.09 25.3 333 
SNUGH 20 5 000 0,00 0.00 000 114 058 0.00 0 38 000 000 0.00 3.87 

25 000 0.00 147 000 207 0.00 000 000 0,00 000 119 0.00 
SNUGH 21 l 084 0,86 000 000 1.80 0.61 0.89 2.82 4.25 1.75 482 0.00 

5 0.91 0.00 2.10 0.00 1.39 0.82 0,00 000 000 076 0.00 0.00 
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Table lll-5 -·Continued. 

---------
Station Station Depth 
name n!!lllbcr (m) C4!tq!an _ _____Q_!.IJ!!!![L__~~~- C3!Wol C4;:1J1n %Moi~!!le 

HERRB 8 I 000 000 000 0.00 000 0.00 90.0 
HERRB 9 I 129 000 093 !52 0.00 093 88 I 

5 000 000 0.00 S.l4 0.00 0.00 90.0 
25 0.00 0.00 000 4.80 0.00 000 86.1 

SLEEB 18 5 134 3.80 640 8.83 403 0.00 89.0 
SNUGH 20 5 0.00 000 I 03 0.80 000 0.63 891 

25 000 0.00 000 000 0.00 0.00 900 
SNUGH 21 l 0.00 000 000 0.86 0.00 0.00 90.0 
------~-----5 ___ _w ___ __lLQQ_ __ O.QQ O.QQ Q.QQ O.QQ 88Q 
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Table 111-5 --Concentrations (ngig) ofuncalibrated PAJI.s found at I, 5, and 25m depths in mussel tissue inside PWS, Alaska, August, 1990. 

-- ----·-------
Depth 
(m) C2nal?h C3n'!l'IL C4na{!h _ C!lluor C21]uor C31]uor , Cldithio !:;~dilbio 

DAINP I 000,0.00 000,000 0.00, 0.00 000,0.00 892,123 2 77, I 67 0.00,000 000,036 
OOISL 2 1.14 I 25 000 0.00 000 000 0.00 2 95 
BLOC I 3 0.00 000 0.00 000 2.16 000 0.00 2.92 
DISK I 4 000,0.00 000,000 0 00,000 364,000 0.61, 183 000,000 0.41, 0.00 0.41, 0.00 

000 000 000 0.00 0.69 000 0.00 0.00 
2~ 000 000 000 000 0.00 000 0.00 0.00 

GREEI 7 I ()()() 0 (J(J ()()() 0.00 () 80 (J(J(J 000 OJJO 
IIERRB I 000, 01)0 {j(J(),{)(J(J 0.00, 000 000,130 000 16M 000,0 76 0.00,0.00 I 07, I 51 

5 0.00 000 000 0.00 0.00 0 (J(J 0.00 0.00 
25 1.62 0.00 000 0.00 000 0.78 0.00 0.00 

!!ERRS 9 I 000,0 00 000,000 000,000 000,000 1.20,4.91 065,0.97 000,0.00 1.36, 109 
5 I 72,0.00 0.56, 000 000,0.00 000,0.99 0.00. 4.38 2 08,0.00 000,0.00 0.84. 0.00 
25 000,000 000,0.00 411,0.00 000,0.00 000,0.00 000,098 000,0 00 000,000 

JOHNC 10 000,000 0.56, 000 ()45,000 000,000 109,080 213,104 0.49, 000 2.25, 0.70 
MACLH II 000 0.00 000 0.00 1.31 0.54 000 0.00 
MAINS 12 000,0.00 0.00. 000 061.0.00 000,0.00 3 00,308 6 24, I 68 0.&5, 0.61 154,164 
NWBAY 14 000 I 18 000 000 3 18 313 100 878 

5 000 0.00 000 0.95 0.88 0.00 0.00 0.00 
25 071 000 000 0.00 0.00 0.00 000 0.58 

OLSEN IS I 000 000 0.00 000 0.50 165 000 0.00 
5 000 0.00 000 000 0 51 0.00 000 000 

25 000 0.00 0.00 000 0 88 0.00 0.00 0.00 
OliTSI 16 0.00 0.00 0.00 0.00 1.06 I 36 0.00 0.00 
PWALE 11 0.00, 0.98 000,0.00 000,0.00 000,0.00 5.19, 2.19 000, I II 0.37, 0.00 0.78, 0.00 
SNUGH 20 A A A A A A 000 0.00 

000 000 000 000 I 51 (J 61 000 0.00 
25 000 0.00 ()()() 000 1.82 000 0.00 0.00 
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Table JII-5.--Continued 

Station Station Depth 
name number (ml C3dithio CJI!hemm C21!heoan !:;JI!beoan C41!hen!!!) !::ll!uora Clc!Jm qcbo:~ 

BAINP I 000,0.00 2.68, 3.83 3.09, 1.36 2.34, 1.48 0.00, 0.00 0.00, 0.00 000,0.00 000,247 
BOISL 2 703 0.80 467 9.63 2.55 0.00 2.89 2.48 
BLOC I 3 6.94 0.00 227 7.35 4.70 0.00 4.97 3.87 
DISK I 4 012,0.00 000,000 000,000 000,000 000,0.00 0.00, 0.00 000,0.57 0.79, 2.12 

000 000 0 85 4.36 0.00 0.00 0.00 000 
25 0 52 000 I 50 000 000 000 000 0.69 

1;1/lh I 0 IWI Hlln Ollfl om om 000 000 000 

'" ~~~·· 1 t<J I 1"1 0 II Ot'Wt Jq In ']0 161 0111110 Oltl, 0 00 0 68,0 56 3 68. 0.57 
(I !J) 0 II~ 0"" 0 ,., OIWJ 000 000 091 

]\ fl !II 0 , •• I 14 191 0 (WJ 000 000 000 
lllkf<ll Q 114 ] ~ fl ,,. 0 (If lJOliJ 91JI lfl:J 110.1 H 000,000 I 09,0 63 274,0 00 

\ I \filii () 1'1 () ,., IHOOO 621.099 061.000 000,0 00 000,000 0 77,0.00 
H 000,0 00 000,0 IWJ 000,000 000,000 000,000 0 00,0 00 000,000 000, 1.64 

JOIINC 10 H9,0 59 I 48,0 00 2 85, I 76 3 78, I 06 000,000 000.0.00 0 00,0.00 2.01, 0.00 
MACLH II 000 000 000 0.00 0.00 0.00 0.00 0.00 
MAINB 12 418,3.29 271, I 62 3 39,4 47 2.90, 5 38 000,0.00 0.00, 0.00 0.69, 0.00 1.83, 0.00 
NWBAY 14 I 20 I 3 16 14 8 23.6 13.6 2.19 4.78 7.08 

5 000 0.00 Ill 0.00 0.00 0.00 000 1.15 
25 I 70 000 239 2.11 1.41 000 1.48 300 

OLSEN 15 I 0 38 000 1.09 000 0.00 0.00 0.00 0.00 
5 000 000 000 000 0.00 0.00 000 000 
25 0.00 0.56 000 000 0.00 0.00 0.97 0.00 

OUTS I 16 I 0.00 000 091 000 0.00 0.00 000 000 
PWALE 17 I 094,000 013, I 16 I 28, I 66 0 60,0.51 000.0.00 000.0.00 000,0.62 2.29. 0.00 
SNIJGII 20 I 000 0.00 000 0.74 0.00 0.00 0.00 000 

5 000 000 000 000 0.00 0.00 000 000 
25 0.00 000 000 389 000 000 000 094 
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Table 111-5 --Continued 

Station Station Depth 
name number (m) C3chrvs C4cb(ys %Moisture 

BAINP I 000,000 0 00,000 84.0 
BOISL 2 0.00 0.00 900 
BLOC! 0.00 0.00 880 
DISK! 4 099,000 000,000 9[ 5 

000 000 890 

~' I 1•- ,. .. , Qhrt 

• .~I I I \1:(} 

"' ~ ~ ,, ,. 'I., '.,, l"i '1 ..... 
:• ,. 

I, •• ,..0 
IIIHII " (I •II 111.1 h•ll U!U 91 ' 

IIlli fJUJ fJIO. (Jfl, 90JO 

25 000, {)()() 000,000 920 
JOIINC 10 0 00, [) 00 ()()(), 000 88 0 
MACI.II II ()()() ()(){) 85 (J 

MAINLl 12 (J(J(),(J(J() ()()(), 0(J;J 85 () 

NWLlAY 14 I 2 67 ()00 86 9 
5 000 000 89.0 

25 1 22 000 92 0 
OLSEN 15 I 000 000 89.0 

5 000 000 90.0 
25 000 000 89.0 

OUTS! 16 I 0.00 000 89.0 
PWALE 17 I 0 00,0.00 000,000 84 I 
SNUGH 20 I 000 000 920 

5 0.00 000 890 
2S 000 -----·--- 000 89.1 
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Table 111-6. Concentrations of alkanes in caged mussels deployed in 1989 in PWS, Alaska, following the EVOS of March 24, 1990, in the Sound. Table 11-4 contains a key for the alkane abbreviations used here. Tables 1-1 and 1-21ist the station locations 
and deployment periods that correspond with the station numbers and abbreviations used here. Concentrations are reported as ng alkanelg wet tissue weight Results of single determinations are presented alone; results of duplicate determinations are 
separated by conunas, and results of more that duplicate determinations are followed by 95% confidence intervals in parentheses. Corresponding o/o moisture determinations for these samples are listed in Table 111-5 above Method detection limits for these 
PAHs are listed in Table 111-3 above, as are results (ng) of analysis of I ~tL of unweathered crude oil spilled from the hold of the Exxon I'Didez determined by the methods ofthts study. Entries ofO.OO indicate concentrations below method detection limits. 
A = surrogate recovery below 30%; data treated as missing B = surrogate recovery above 150"/o; data treated as missing ' = below lowest calibration standard 
Concentrations (nglg) of alkanes found at I, 5, and 25m depths in mussel tissue inside PWS, Alaska, May, 1990. 

Station Station Depth 
name number (m) CIO Cll Cl2 Cl3 Cl4 CIS Cl6 Cl7 Pris CIS Phyt Cl9 C20 C21 

IIERRD 000 000 5 12' 000 000 000 000 0.00 80 I' 000 0.00 0.00 0.00 0.00 
24.4' 000 000 0.00 000 000 000 0.00 217 000 0.00 0.00 0.00 0.00 

25 14.1' 000 0.00 0.00 0.00 0.00 0.00 0.00 22 0' 0.00 0.00 0.00 0.00 0.00 
MAINB 12 I 000 0.00 7.32' 0.00 0.00 21.3' 0.00 0.00 96.5' 000 0.00 0.00 000 0.00 
OLSEN 15 I 000 000 640' 000 0.00 20.6' 000 85.7' 351 0.00 0.00 0.00 0.00 0.00 

5 000 000 0.00 0.00 0.00 19.0' 0.00 0.00 146 0.00 0.00 0.00 000 000 
25 0.00 0.00 0.00 0.00 0.00 20 9' 000 0.00 1052 0.00 0.00 0.00 0.00 0.00 

SNUGH 20 I 29.6' 000 0.00 0.00 0.00 0.00 0.00 000 871 000 0.00 0.00 0.00 0.00 
5 44.4' 0.00 0.00 0.00 0.00 000 0.00 000 497 0.00 0.00 0.00 0.00 0.00 

25 0.00 000 000 0.00 0.00 21.1' 0.00 0.00 1576 000 0.00 0.00 0.00 0.00 
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Table 111-6.--Continued 

---~-- -----------~-~-·· ~-"--·-

-~'---..!&1.~- ~-----QL _____ C,6 !;;~7 {;;~8 C29 C3Q C32 ~J4 __ 

IIERRB I 0.00 000 0.00 000 0.00 000 000 0.00 0.00 0.00 000 
5 000 000 0.00 000 0.00 000 0.00 000 000 000 9.29' 

25 000 000 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00 
MAJNB 12 I 000 000 0.00 0.00 000 000 0.00 0.00 000 0.00 0.00 
OLSEN 15 I 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 000 

5 000 000 0.00 000 000 000 000 0.00 000 000 0.00 
25 0.00 0.00 000 13 6' 000 000 000 000 000 0.00 0.00 

SNUGB 20 I 000 0.00 0.00 195' 000 0.00 000 0.00 0.00 0.00 0.00 
5 000 0.00 0.00 000 000 000 0.00 000 0.00 000 0.00 

~-~-----.-~--
25 000 OQQ 000 000 QOO 000 OQQ 000 __ 000 000 000 --
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Table 111-6 --Concentrations (ni'/g) of alkanes found at I, 5, and 25m depths in musselliuue inside PWS, Alaska, June, 1990 

··--------------.~-"------ -·~-----

Station Depth 

!1i!!!l£- ______ !ll!.mhet. - _ .imL --- C!!"L - _ __r;;] I -- -- __ ..!,;!1._ " ... Ql ____ QL __ ___£1L_ Cl6 ____ .QL _ - rn~ _____ caJ_. __ .f!nrl Cl9 C20 C21 

BAINI' I I OU<J 000 5 zo· 0"00 000 64"2' 0.00 :m 151 0.00 000 0"00 000 000 
BOISL 2 I 000 000 686' 18 6' 000 586' 000 134' !52' 0.00 23.0' 000 000 0.00 
BLOC! 3 I 203' 000 514' 0"00 000 79.7' 0.00 134 193 0.00 0.00 0.00 0.00 0.00 
DISK! 4 1 44"6' 0"00 706' 10.8' 0.00 615' 000 132 153' 000 0.00 0"00 000 0.00 

5 35.5' 000 000 0.00 000 43.6' 0"00 996' 143 0"00 000 0"00 0"00 000 
25 000 000 0"00 0"00 000 44"2' 0.00 0.00 278 0"00 0"00 000 0.00 0"00 

ELRIP 5 I 000 0.00 000 0"00 000 44.7' 0.00 295 452 0.00 000 0.00 0.00 0"00 
HERRB 8 1 000 000 0.00 000 000 39.5' 0.00 105' 101' 0"00 000 0.00 0"00 0.00 
JOHNC 10 I ()00 000 669' 0.00 0"00 55"7' 0.00 181 256 0"00 0"00 000 0.00 0.00 
MACUI II I 000 0"00 7.76' 0"00 000 104' 000 60"3' 282 000 000 0.00 000 0.00 
NWllAY 14 I 000 (J(l(J 8 89' 000 000 910 000 157 171 000 0.00 000 000 0.00 

5 52"2' 000 10.1' 18"6' 000 50"8' 0.00 995 127 000 0.00 0.00 0"00 0.00 
25 000 0.00 0"00 15"4' 21.2' 71.9' 0"00 0"00 276 0"00 0.00 0.00 000 000 

OLSEN 15 I 260' 0.00 566' 12"2' 24 8' 55.3' 0"00 69.2 103' 000 0"00 0"00 0.00 0.00 
5 24 7' 000 000 0"00 000 65.2' 0"00 161 Ill 0.00 0.00 0.00 0.00 0.00 

25 000 0"00 000 0.00 0.00 30.7' 0.00 0"00 390' 000 0.00 0.00 0"00 000 
OUTS! 16 I. ()()() 000 6"24' 0.00 000 4ll' 000 78" I' 204 0"00 000 000 000 000 
PWALE 17 I 000 000 5"19' 0.00 000 33 I' 0"00 864.' 256' 0.00 0"00 0.00 0.00 0"00 
SLF.EB 18 I A A A A 0"00 60.0' 0.00 105' 217 0"00 0.00 000 0"00 000 

5 16.5' 0"00 000 000 0.00 337' 000 0.00 225 0"00 0.00 0"00 000 000 
25 000 000 6 87' 0.00 22 1' 321' 0"00 0.00 320 0.00 0.00 000 0"00 0.00 

SMITI 19 I 17.2' 0.00 689' 0.00 0.00 51.5' 0.00 41.7' 164 0.00 0.00 000 0.00 0.00 
5 233' 000 9"42' 16"9' 000 45.8' 000 000 202 0.00 0.00 000 000 0.00 
25 000 ()00 0.00 0.00 0.00 38.0' 0.00 0.00 128' 0.00 0.00 000 0.00 0.00 

SNUGH 20 I A A A A 0.00 377' 0.00 466' 163 0.00 0.00 0.00 000 0.00 
5 000 000 0.00 18.0' 000 521' 000 000 243 0.00 000 0.00 000 000 

25 000 000 566' 000 0.00 213' 0.00 0.00 122' 0.00 0.00 0.00 000 0.00 
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Table 111-6.-.Continued 

------------· --------
Station Station Depth 
!!ru1J!L..___ number _(rrl) C22 C23 C24 C25 C26 C21 C:211 C29 --- C3Q C32 C34 

BAINP I 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
BOISL 2 6.14' 0.00 0.00 252' 11.6' 0.00 0.00 000 0.00 0.00 0.00 
BLOC I 3 0.00 000 0.00 110' 8.38' 16.3' 0.00 0.00 0.00 0.00 0.00 
DISK I 4 0.00 0.00 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 

000 000 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 
25 000 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 

ELRIP 5 I 0.00 0.00 000 123' 16.5' 20.6' 19.9' 000 0.00 ll4' 0.00 
HERRB 8 I 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
JOHNC 10 I 000 12.5' 19.0' 290' 33.1' 37.5 29.4' 29 3' 195' 14 2' 0.00 
MACLH II I 000 000 000 10.7' 124' 16.2' 149' 0.00 0.00 15.1' 0.00 
NWBAY 14 I 000 0.00 0.00 8.113' 000 Ill. I 0.00 0.00 0.00 000 0.00 

5 000 0.00 0.00 9.81' 000 0.00 0.00 0.00 0.00 000 0.00 
25 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

OLSEN 15 I 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 
5 000 0.00 0.00 000 000 0.00 0.00 0.00 000 0.00 0.00 
25 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 

OUTS I 16 I 0.00 0.00 000 000 000 000 000 000 0.00 0.00 000 
PWALE 17 l 000 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 
SLWWB 18 I 000 0.00 000 911' 000 14 I 000 000 0.00 0.00 0.00 

5 000 000 0.00 000 000 000 0.00 000 000 0.00 0.00 
25 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 000 0.00 0.00 

SMITI 19 I 0.00 000 000 791' 0.00 0.00 0.00 0.00 0.00 000 0.00 
5 000 000 000 0.00 0.00 0.00 0.00 000 0.00 000 0.00 
25 000 000 0.00 000 000 0.00 000 0.00 0.00 0.00 000 

SNUGH 20 I 279' 113 232 327 360 344 301 246 160 59.7' 12.5' 
5 000 000 0.00 0.00 0.00 000 000 000 000 0.00 0.00 

-~·--··- ------- ___ 1~------JH!!L ... 0.00 0.00 Q.OO Q.QQ Q,(l(J 0.00 0.00 .......Q.l!Q__ 0.00 _000 
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Table lll-6.-.Conccntrations (nglg) of alkanes found at I, 5, and 25m depths m mussel tissue inside PWS, Alaska, July. 1990 

Station Station Depth 
!lll!Ill;. __ ----numl:!!:! (ml £10 cu. !:;12 Cl3 ... C!4 . Cl~ Cl6 C)7 .. l'!il CIS rhY~ !,;19 qo C21 

HERRB 8 l 000 000 000 000 000 000 000 401 000 32.9' 000 94.2' 46.9' 000 
HERRB 9 I 0.00 000 8.72' 000 19.9' 30 I' 000 0.00 20.4' 000 0.00 000 0.00 21.4' 

5 63.4' 0.00 6 82' 000 000 000 000 000 0.00 0.00 000 0.00 000 000 
25 69.7' 0.00 000 000 000 32.8' 0.00 0.00 000 0.00 0.00 000 0.00 000 

SLEEB 18 5 000 0.00 000 000 000 0.00 000 70.8' 511.9' 78.1' 55.4' 220' 1111' 0.00 
SNlJGH 20 5 000 000 000 104' 0.00 35.0' 000 000 000 000 0.00 000 0.00 000 

25 59.0' 0.00 000 0.00 000 50.1' 41.0' 000 0.00 0.00 0.00 000 000 0.00 
SNlJGII 21 I 000 13.6' 18.9' 154' 23 7' 57.9' 0.00 000 105' 0.00 36.2' 000 000 28.2' 

5 894' 0.00 000 0.00 000 32.2' 0.00 000 000 0.00 000 0.00 000 000 
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Table 111-6.--Continued 

·--------~·-----~-~ -~-----~----~--

Station Station Depth 
name number ____ Jml. ____ __Q12 . ,.J;;ll __ ~ !:::'~ !.:;2~ C27 ~ll__- .. S::J2 C30 !:lZ C34 

HERRB 8 I 631' 0.00 000 7.85' 14.0' 38.9' jl74' 000 000 000 0.00 
IIERRB 9 I 0.00 0.00 0.00 0.00 000 168' 000 0.00 0.00 000 000 

5 000 0.00 0.00 8.85' 14.8' 0.00 000 0.00 0.00 000 0.00 
25 0.00 0.00 000 0.00 000 000 000 0.00 0.00 0.00 0.00 

SLEEB 18 5 17.6 0.00 000 16.4' 9.99' 16.1' 41.4' 0.00 23.8' 0.00 000 
SNUG II 20 5 000 000 000 000 000 000 000 000 000 0.00 000 

25 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
SNU<nl 21 I 0.00 000 000 33.3' 62.2' 66.3 19.1' 496' 000 0.00 000 

------------- 5 000 000 000 000 000 O.QQ 000 Q.OO 0.00 000 000 
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Table 111-6.--Concentrations (ng/g) of alkanes found at I, 5, and 25m depths in mussel tissue inside PWS, Alaska, August, 1990. 

Station Station Depth 

~-- ·----· numbeL . -- ___l!!lj ___ CIO Cll Cl2 ___ QL ___ --- C14 C15 C16 C17 

BAINP I 0.00, 0.00 000,000 7.18', 5.86' 000,000 0.00, 38.6' 7HJ', 183 000, 76.4' 110', 127 
BOISL 2 000 000 000 000 0.00 21.1' 0.00 0.00 
BLOC! 3 000 000 0.00 0.00 0.00 68.3' 0.00 000 
DISK! 4 0.00, 000 6 25', 0.00 0.00, 6.25' 0.00,0.00 000,0.00 573',50.1' 000,0.00 33 7', 274' 

5 0.00 000 000 000 0.00 000 0.00 0.00 
25 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

GREEI 000 0.00 5.25' 0.00 0.00 55.5' 000 0.00 

HERRB 0.00, 0.00 000,0.00 0.00, 6.42' 000,000 000,000 44.0', 54.6' 0.00 0.00 
5 000 0.00 5.36' IJO' 0.00 0.00 0.00 000 

25 0.00 000 000 0.00 0.00 000 0.00 000 

HERRB 9 I 0 00,000 000,0.00 5.11', 0.00 0.00, 0.00 0.00, 0.00 24.6', 38.0' 000,0.00 0.00, 0 00 
5 0 00,000 0.00, 0 00 0 00,0.00 000,000 000,0.00 0 00, 31.5' 000,000 000,000 

25 000,0.00 0.00, 0.00 000, 6.98' 000,0.00 000,0.00 25.7', 65.6 0.00, 33.2' 0.00, 0.00 

JOHNC 10 0 00,000 791', 14 5' 11.2', 19.6' Il6', I 1.3' 26.1', 0.00 56.5, 61.6' 000,000 000,0.00 
MACLH II A A A A 0.00 59.1' 0.00 000 
MAINB 12 0 00,000 202', 15.1' 35 6', 31.4' 16.1', 53.9' 54.1', 50.0' 155, 117 61.0', 52.0' 147,94.9 
NWBAY 14 000 000 9.11' II 2' 25.3' 86.3' 0.00 000 

0.00 104' 43.9' 55.1' 31.6' 18.5' 42.0' 000 
25 0.00 0.00 0.00 000 0.00 0.00 0.00 000 

OLSEN 15 I 0.00 7.9-t' 9.38' 0.00 20.4' 86.3' 0.00 000 
5 000 0.00 0.00 000 244' 187 113 000 

25 000 0.00 0.00 13.2' 0.00 433' 0.00 000 

OUTS! 16 A A A A 0.00 71.2' 000 0.00 
PWALE 17 000,0 00 000,0.00 5.15', 5.27' 000,000 0.00,0.00 89 2', 56.8' 32.7', 0.00 48.0', 40 8' 

SNUGH 20 0.00 000 576' 0.00 000 31 0' 000 0.00 
A A A A 000 761' 000 0.00 

25 A A A A 0.00 44.9' 29.4' 000 
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Table 111-6 --Continued 

Ph)'l CJ2 C20 C;ll C22 C23 

BAINP 424,395 0 00,0 00 000,000 000,000 000,0.00 000, 74.3' 000, 20.8' 000,0.00 

BOISL 1 73 3' 000 000 000 0.00 0.00 000 000 

BLOC I I 72.6' 0.00 000 0.00 ' 0.00 0.00 0.00 0.00 

DISK I 4 I 33. 7', 27.4' 000,0.00 000,000 000,0.00 000,000 0.00,000 0.00, 000 000,000 
5 35.2' 000 0.00 000 0.00 0.00 0.00 0.00 

25 32 5' 000 000 0.00 0.00 14.6' 0.00 0.00 

GREEI 7 I 70.0' 000 0.00 000 0.00 0.00 0.00 0.00 

lffiRRB 8 I 365',54.6' 000,000 000,0.00 000,0.00 0.00, 000 24.1', 0.00 9.12',000 0.00,000 
5 41 3' 000 0.00 000 0.00 0.00 0.00 0.00 
25 290' 0.00 0.00 0.00 0.00 20.5' 000 000 

lffiRRB 9 I 30.8', 31.5' 000,000 000,000 000,000 000,000 0.00, 0.00 561', 0.00 0 00,0.00 
5 000,0.00 0.00, 0.00 000,0.00 0 00,000 0.00,0.00 000,0.00 0 00,000 000,0.00 

25 000,000 0 00,0.00 000,000 0.00,0.00 0.00, 000 0.00, 0.00 0.00, 6.53' 000,0.00 

JOHNC 10 I 77.5', 84.0' 000,000 000,000 000,0 00 0.00,000 25.4, 0.00 603', 0 00 000,0.00 

MACLII II I 110' 000 000 0.00 0.00 0.00 000 000 
MAINB 12 I 228, 143 22 s·. ooo 697',510' 31 1', 0.00 000,0.00 47.3', 12111" 164',000 000,0.00 

NWI31\Y 14 I 39 5' 00(1 000 000 000 22 I' 15 7' 0.00 
5 583 0.00 O()(J 000 000 000 0.00 0.00 
25 0.00 000 ()()() 000 0.00 0.00 000 0.00 

OLSEN 15 I 930' 000 0.00 000 0.00 0.00 0.00 0.00 
5 78.0' 000 000 0.00 0.00 0.00 0.00 0.00 

25 454' 0.00 000 0.00 0.00 0.00 000 0.00 

OUTS I 16 I 37 5' 0.00 0.00 000 0.00 0.00 720' 0.00 

PWALE 17 I 147,160 000,0.00 0.00,000 000,000 000,000 46.8',0.00 9.18', 0.00 0.00,000 

SN1JGH 20 I 000 000 000 0.00 0.00 0.00 000 0.00 

5 520' 000 000 000 0.00 0.00 6.48' 000 

25 316' 000 000 000 000 0.00 0.00 000 
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Table 111-6.--Continued 

----~---~~-

Station Station Depth 

!lMM.- !!Umber !ml C24 {:;25 C26 C27 -C28 C29 C30 C32 

BAINP I I 000,000 000,0.00 000,0 00 0.00, 15.4' 0.00, 000 0.00, 353' 0.00, 0.00 000,000 
BOISL 2 I 000 000 0.00 000 0.00 000 0.00 0.00 
BLOC! 3 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 
DISK! 4 I 0.00,000 000,000 000,0.00 0.00,000 000,0.00 000,0.00 0.00,0.00 0.00,0.00 

5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
25 0.00 000 0.00 000 0.00 0.00 000 0.00 

GREEI 7 I 000 000 000 0.00 0.00 0.00 0.00 000 
IIERRB 8 I 0.00, 0.00 0.00, 0.00 000,000 220', 0.00 000,0.00 0.00, 000 000,0.00 0.00, 000 

5 0.00 000 0.00 15.9' 0.00 0.00 0.00 0.00 
25 0.00 000 0.00 0.00 0.00 000 0.00 0.00 

HERRB 9 I 000,000 000,0.00 000,0.00 144',0.00 000,0.00 0.00,000 000.0.00 0.00,0.00 
5 000,0.00 0.00,000 000,0.00 0.00,0.00 0.00,000 000,000 0.00,0.00 000,0.00 
25 000,000 000.000 000,0.00 0.00,0.00 0.00,0.00 000,0.00 000,0.00 0.00, 0.00 

JOHNC 10 I 000,0.00 0 00,0.00 000,0.00 000,000 000,0.00 265', 0.00 0.00,000 0.00. 0.00 
MACLH II I 0.00 000 0.00 0.00 000 000 0.00 0.00 
MAINB 12 I 000,0.00 13 0', 0.00 000,000 147', 0.00 000,0.00 000,000 000,0.00 000,0.00 
NWBAY 14 I 000 13 5' 14.0' 270' 41.2' 38.2' 0.00 0.00 

5 000 000 000 0.00 0.00 0.00 0.00 0.00 
25 000 000 0.00 000 0.00 0.00 0.00 000 

OLSEN 15 I 0.00 000 0.00 0.00 49.1' 26.8' 0.00 0.00 
5 000 0.00 000 0.00 0.00 000 000 000 

25 000 000 000 0.00 0.00 0.00 0.00 0.00 
OUTS I 16 I 000 0.00 000 0.00 0.00 0.00 000 0.00 
PWALE 17 000,000 000,000 000,000 000,0.00 0.00, 000 0.00,000 0 00,000 0.00, 0.00 
SNUGH 20 000 000 0.00 000 0.00 0.00 0.00 000 

0.00 8 46' 000 000 38.2' 0.00 0.00 0.00 
25 0.00 000 000 000 0.00 0.00 0.00 000 
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Table III-6.--Continued 

------
Station Station Depth 

~ num~__(J!l}__ __ ~....l.:l.L..._ 

BAINP I I 000,0.00 
BOISL 2 I 0.00 
BLOC I 3 I 000 
DISK! 4 1 000.0.00 

000 
25 0.00 

GREEI 7 I 000 
HERRB 8 I 000,000 

5 0.00 
25 000 

IIERRB 9 I 0.00, 000 
5 0.00,000 

25 0.00, 000 
JOHNC 10 I 000,0.00 
MACLH II I 000 
MAINB 12 I 000,000 
NWBAY 14 I 000 

s 000 
25 000 

OLSEN 15 I 0.00 
s 000 
25 0.00 

OliTSI 16 I 0.00 
PWALE 17 I 000,0.00 
SNUGH 20 I 0.00 

5 000 

-----~-----~----- Q(IQ ______ 
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Table Ill-7 Concentrations of calibrated PAHs in caged mussels deployed in 1991 m PWS, Alaska, following the EVOS of Mardi 24, 1989, in the Sound. Table 11-2 contains a key for the PAH abbreviations used here. Tables 1-1 and 1-21ist the station 
locations and deployment periods that correspond with the station nwnbers and abbreviations used here. Concentrations are reported as ng PAH/g wet tissue weight Results of single detenninations are presented alone; results of duplicate detenninations are 
separated by commas, and results of more that duplicate detenninations are followed by 95% confidence intervals in parentheses. Corresponding% moisture determinations for these samples are listed in Table 111-8 following Method detection limits for 
these PAHs are listed in Table 111-1 above, as are results (ng) of analysis of I I'L of WlWeathered crude oil spilled from the hold of the lil:fon Valdez determined by the methods of this study Entries of 0 00 indicate concentrations below method detection 
!omits A sl!ITogate recovery below 30%; data treated as missing. B ; sunogatc recovery above 150"/o, data treated as missing ' below lowest calibration standard 
Concentrations (ngfg) of calibrated PAlls found at I, 5, and 25m depths in mus:<eltissue inside PWS, Alaska, May, 1991 

-"~------ -----'" 
Station Station Depth 

!l~me nwnber (m} Naph ___ Menap2 Men;ml Pimeth Trimcth Biphenyl Fluorene Pithio Pbenantb M~l Cluvsene 

BOISL 2 I 000 0.00 107' 000 000 000 000 0.00 0.00 000 0.66' 
5 000 0.00 2.47' 0.00 000 0.00 000 000 0.00 0.00 000 

25 000 0.00 1.98' 000 0.00 0.00 000 000 0.00 000 0.00 
DISK I 4 I 000 000 0.00 0.00 000 0.00 000 000 0.00 0.00 0.57' 

5 000 000 000 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 
25 OO(J 000 000 000 ()()() 0.00 000 000 0.00 000 000 

ESIIAll 6 I 0.00 000 000 000 000 000 0.00 000 O.BB' 0.00 0.00 
5 000 0.00 2.53' 000 000 000 0.00 0.00 0.00 0.00 000 

25 0.00 0.00 0.00 000 000 086' 000 0.00 0.00 000 000 
HERRB 8 I 000 000 190' 000 000 1.14' 000 000 000 0.00 057' 

000 000 2.40' 0.00 0.00 000 0.00 0.00 0.00 0.00 0.65' 
25 0.00 0.00 176' 000 000 0.00 000 0.00 0.00 000 0.64' 

IIERRB 9 I 000 0.00 0.00 000 000 0.00 000 0.00 090' 0.00 0.94' 
000 000 2.47' 000 000 116' 0.65' 0.00 2.79' 0.00 0.64' 

15 000 000 315' 000 000 000 0.00 0.00 0.00 000 057' 

NWUAY 14 I 0.00 000 0.00 0.00 000 0.00 0.00 0.00 000 0.00 000 
5 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 000 2 17' 

25 0.00 000 2.72' 000 0.00 000 0.00 0.00 0.00 000 0.71' 
OLSEN 15 I 000 000 0.00 000 000 000 0.00 000 0.00 0.00 0.00 

5 000 0.00 000 000 000 0.00 0.00 000 0.00 000 0.00 
15 000 000 000 000 000 0.00 0.00 000 0.00 0.00 060' 

SI.EEH IN I O.W OCJ(J 0.00 0.00 0.00 000 0.00 000 0.00 000 080' 
5 000 000 2.02' 000 0(1() 000 000 0.00 000 000 000 

25 000 000 1.44' 0.00 000 0.00 000 000 000 0.00 000 
SNUG II 20 I ()()() 0.00 000 000 000 000 000 0.00 000 000 000 

5 A A A 000 000 1.02' 0.00 0.00 0.00 0.00 000 
25 000 000 2 gg• 000 000 0.00 0.00 0.00 0.00 0.00 000 

SNUGH 21 I 0.00 0.00 000 000 000 I 24' 000 000 0.00 000 000 
000 0.00 000 000 000 0.00 0.00 000 !100 0.00 0.00 
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Table 111-8. Concentrations of uncalibrated PAHs in caged mussels deployed in 1991 in PWS, Alaska, following the EVOS of March 24, 1989, in the Sound. Table 11-3 contains 1 key for the PAH abbreviations used here. Tables 1-1 and l-21iSithe station 
locations and deployment periods that correspond with the station nwnbers and abbreviatiom used here. Concentrations are reported as ng PAH/g wet tissue wei@ht Results of single determinations are pre!ented alone; results of duplicate determinations 11'1 

separated by commas, and results of more that duplicate determinatiom arc followed by 95% confidence intervals in parentheses Corresponding% moisture determinations for these samples are also listed here Method detection limits for these p AHs are 
listed in Table 111-2 above, as are results (ng) of analysis of I j.1L of unweathered crude oil spilled from the hold of the En:on Valdez determined by the methods of this study. Entries ofO.OO indicate concentrations below method detection limits. 
Concentrations ofuncalibrated PAHs found at I, 5, and 25 mdeplhs in mussel tissue inside PWS, Alaska, May, 1991 

Depth 
(m) C2napb C3napb C4napb Clfluor C2fluor c:rnoor Cldithio C2dithio C3dithjo Clpbcnao C2Rbenan -~l~ 

BOJSL 2 I 0.00 I 54 0.46 051 213 208 0.00 1.20 1.94 1.39 1.96 2.85 
5 0.00 1.12 053 0.53 209 1.09 000 0.54 0.65 104 Ill 118 
25 0.00 0.80 000 048 2 12 1.02 0.00 000 0.00 114 000 0.00 

DISK I 4 I 0.00 0.00 0.00 0.00 liS 1.00 0.00 0.00 000 0.00 0.00 0.00 
5 000 000 000 0.00 1.26 0.00 000 0.00 000 000 0.00 0.00 

25 000 000 0.00 0.00 0.00 0.52 000 000 0.00 0.00 0.00 0.00 
ES!IAB 6 I 0.00 000 000 000 150 0.85 0.00 000 0.00 000 0.00 0.00 

5 0.00 0.00 000 0.00 1.64 0.00 0.00 000 0.00 0.86 000 000 
25 0.00 000 000 000 0.00 000 0.00 000 000 000 000 0.00 

HERRB 8 I 1.04 0.00 000 000 2 85 128 0.00 0.00 0.00 0.87 0.00 1.48 
5 0.72 0.58 000 000 118 0.95 0.00 000 0.00 0.56 0.00 000 
25 0.00 000 0.00 000 074 0.00 0.00 000 0.00 000 000 0.00 

HERRB 9 I 0.00 0.62 000 000 8 03 2.18 054 067 1.36 3.44 0.70 262 
5 0.91 0 76 000 000 0.62 0.78 0.00 0.00 000 0.78 0.00 0.00 
25 0.00 000 000 000 000 000 000 000 000 000 000 0.00 

NWBAY 14 I 000 0.00 0.00 0.00 2.54 0.00 000 000 0.79 142 0.00 150 
5 000 0.59 0 78 000 0.98 059 0.62 407 7.32 117 6.58 17.4 

25 0.80 0.00 0.00 0.00 0.61 1.79 0.00 0.00 0.00 0.57 0.00 0.87 
OLSEN 15 I 000 139 000 000 2.65 0.00 0.00 000 0.00 1.86 1.55 000 

5 0.00 000 000 000 532 0.00 0.00 0.00 0.00 242 207 0.00 
25 0.00 1.29 000 0.57 3.13 1.71 0.00 000 0.00 1.63 000 4.52 

SLEE13 18 I 000 000 000 000 0.00 1.08 0.00 0.70 208 0.78 126 2.93 
5 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 

25 000 000 000 36S 0.00 099 0.00 0.00 0.00 061 000 0.00 
SNUGII 20 I 000 000 000 000 318 1.07 000 0.00 000 1.54 0.00 061 

5 0.00 000 0.00 0.00 0.85 1.31 0.00 000 0.00 000 000 0.00 
25 0.00 0 52 000 109 1.94 1.08 000 000 000 I 18 0.57 0.58 

SNUGH 21 I 0.00 000 000 0.89 079 068 000 000 000 000 000 000 
5 0.00 000 000 0.00 432 1.50 000 0.00 0.00 1.87 0.00 0.59 
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Table lll-8 --Continued 

Station Stallon Depth 

nmn~ ·----~rnh!;r __ tml r.lrh~""' '-~~~ .... <.'hlwl• f';ltw)1 '· .klrlt ( "'lrl' •• r-t<II\IUff 

BOISL 2 IW HlJI (JfaJ ...... lJ (II (JIll ... ll 
5 Ot,t,j (till "" I ;,, QIJU 11 I! I! 0 

25 om (} !10 (J liJ 0 l>l 0 !I) 0 (I) •• , 0 
DISK I 4 I 0011 000 Otll '''" 0(1] 01~ 170 

5 om ll OlJ (Ill) n••• Otll 0 Oll ago 
25 000 {/()() ()Ill I BO 06! 063 910 

ESHAB 6 I {]()() 00() 000 2 ~3 000 2 49 880 
s 000 OIJO 000 2 07 000 178 870 
25 000 000 000 000 000 000 910 

HERRB 8 I 0 ()() 000 000 210 0.00 118 86.0 
5 000 000 0.00 203 0.00 1.46 860 

25 000 000 000 0.89 000 0.00 90.0 
ltERRB 9 I I 01 0.00 I 55 319 0.00 1.96 850 

5 000 000 I 56 2 12 000 132 86.0 
25 O(J(J 000 000 I 61 0.00 0.71 91.0 

NWBAY 14 I 07-1 000 000 I 85 000 0()() 86 0 
5 5 86 000 388 403 000 000 890 

25 00() 000 000 3 70 000 132 890 
OLSEN 15 I (J(J(J 000 000 000 000 000 840 

5 000 000 000 000 000 000 8~ 0 
25 ()()() 000 077 0 89 000 000 85 0 

SLEEB 18 I 55 OIJO 2 03 170 000 0.00 88 0 
0()() 0()() 0 57 017 000 0()() 860 

25 0()() 000 066 I ~5 000 000 890 
SNUG II 20 I 000 0.00 0.00 1.13 000 062 830 

5 000 ()()() 0()() 000 000 0.00 880 
25 000 OIJO 000 0()() 000 0.00 910 

SNUGH 21 I 000 ()()() Q()() 0.81 0()() 000 88 I 
·~---·-~· ---- - -~-l--~ -- .Q ()() . ______ _Q_QQ_ ___ ...Jl.QQ_ -L2L ___ ..QJ&_ ___ o IJO --- _!i.Q__ 
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Table lll-9 Concentrations of alkane! m caged mussels deployed m 1991 m PWS, Alah. fol"-"'1 U.. E VOS o(l.brch 24. 1990, m the Sound Table 11-4 contaulS a key for the alkane abbreviations used here. Table! 1-1 and 1-2list the station locations 
and deployment periods that conespond Wlth the stauon numh<n and ahhtlt'o·olll<lftl -.1 lwrt' c,........,.,,.,.,.... • ., rqw>fled • ng alk~~~e/g wet tissue werght Results of single determinations are presented alone; results of duplicate determinations are 
separated by commas, and results of more th•t duph<OI< dc:tcrmorutw..,.. •• f, 41.-.-.J 1'1' Y'•• <•ri ..Jrn. « .,...~"" "" ,...~. C oni!'Sf'Oildong ~~moisture detenninatioos for the# samples are listed rn Table 111-8 above Method detection limits for these 
PAI:Is are listed rn Table 111·3 abme. •• ar< '""'"' ("'lo>f ...,'"" ·~ I "' nl ..,_,.....,l'd ,........, nol lf"IN>d .,,_ lhr "'-ld n( U.. f:'u"" l'al.t.rz ddmnrro.ed by the methods ofthisstudy Entries ofO 00 indicate concentrations below method detection limits 
A = surrogate recovery htlow 30%, data treated • m"""' ll fYJ't' ..... f' ""•""" ....... ., 4 "' .. • ~ ••• .-...J. 11111\t~ .... ' · twt.- .,.......,. cahlwat~ .. saondord Concentral!ons (nglg) of alkane• found at I, 5, and 25m depths in mussel tissue inside PWS, 
Alaska. May. 1991 

--·---
Station Stall on lkpth 

O,J!!]J; .num~L lm} (."!() I'll nl '" q4 lU <.:10 Cl1 1'111-... _"....QI PhY!._.....cl2__~ ~!;lQ..___....Ql 

BOISL 2 A " " " oou OliO ()()() 41 6' 368 0.00 000 0.00 000 0.00 
5 A A A A 000 2S 2' 000 43 2' 7Cii 0.00 24 3' 000 0.00 000 
25 A A A A 000 000 000 0.00 m 000 0.00 0.00 000 0.00 

DISK I 4 I 000 000 000 000 000 000 0.00 0.00 1013 0.00 0.00 0.00 0.00 000 
s 000 8 90' 892' 19 3' 000 000 000 000 580 000 0.00 0.00 0.00 0.00 

25 000 000 000 000 0.00 000 000 000 620 0.00 0.00 0.00 000 0.00 
ESHAB 6 I 000 000 0.00 000 000 25 0' 000 000 1453 0.00 0.00 0.00 000 0.00 

5 000 000 6 89' 0.00 000 256' 0.00 0.00 633 0.00 0.00 0.00 0.00 000 
25 000 000 000 0.00 000 000 0.00 0.00 390' 0.00 0.00 0.00 0.00 0.00 

HERRB 1 000 000 110' 12 8' 000 42.9' 0.00 46.3' 1441 0.00 000 0.00 0.00 0.00 
5 000 000 000 000 000 27 2' 000 000 1117 0.00 0.00 000 0.00 0.00 

25 000 000 000 000 000 32 2' 000 0.00 729 0.00 0.00 000 000 000 
HERRI:l 9 I 000 000 987' 106' 000 27 3' 000 000 3504 000 26.2' 000 000 000 

5 000 000 614' 000 000 344' 000 000 995 000 000 000 000 000 
25 OIJO 000 672' 12 3' 000 200' 0.00 000 435 0.00 000 000 000 0.00 

NWBAY 14 I A A A A 22 0' 775 75.9' 000 2062 0.00 0.00 0.00 0.00 000 
5 000 000 000 000 000 18 7• 000 000 25 5' 000 0.00 0.00 0.00 000 
25 000 000 15 I' 28 7' 25 1' 000 000 000 869 0.00 0.00 000 000 000 

OLSEN 15 1 000 000 7.59' 12 7' 000 000 000 309 105' 0.00 0.00 20.0' 000 0.00 
5 000 000 850' 14 0' 000 000 0.00 241 148 15 2' 0.00 18.2' 000 0.00 

25 000 0.00 000 10 5' 000 000 0.00 0.00 Cii7 000 0.00 0.00 000 0.00 
SLEEB 18 I 000 000 600' 12.4' 000 000 0.00 000 650 0.00 32.6' 000 000 000 

5 000 000 000 0.00 000 000 000 000 753 0.00 0.00 000 000 0.00 
25 000 lU7' 0.00 0.00 000 000 000 0.00 347 000 000 000 000 0.00 

SNUG! I 20 I 000 000 106' 244' 000 0.00 0.00 0.00 403 0.00 0.00 0.00 000 0.00 
5 01.1() 7.98' 6 36' 24 7' 000 27.2' 0.00 0.00 225 0.00 000 000 000 000 
25 15.4' 159 9.27' 0.00 000 000 0.00 000 143 0.00 000 0.00 000 0.00 

SNl.JOil 21 I 0.00 0.00 606' 000 000 000 0.00 0.00 554 000 000 000 000 000 
5 000 0.00 9.50' 0.00 0.00 0.00 000 0.00 377 0.00 0.00 0.00 0.00 0.00 
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Table lll-9. --Continued. 

BOISL 2 I 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 
s 000 0.00 000 0.00 0.00 000 000 0.00 0.00 0.00 000 

25 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
DlSKI 4 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 000 000 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 
25 000 000 000 000 0.00 000 000 0.00 000 0.00 0.00 

ESHAB 6 I 0.00 0.00 000 0.00 000 000 0.00 000 000 000 0.00 
5 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 000 
25 000 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 

HERRB 8 I 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 
s 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 
25 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 000 0.00 

HERRB 9 I 0.00 000 000 889' 000 16.0' 0.00 0.00 0.00 0.00 0.00 
s 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 

25 000 0.00 000 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 
NWBAY 14 I 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 000 

5 0.00 0.00 000 8.37' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
25 0.00 000 000 0.00 000 0.00 000 0.00 0.00 000 0.00 

OLSEN 15 I 0.00 (J(j() () (J() 000 000 17.6' 0.00 0.00 0.00 000 000 
5 0.00 0.00 000 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 

25 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
SUiEB 18 I 0.00 0.00 000 000 0.00 0.00 0.00 0.00 000 0.00 0.00 

5 000 000 0.00 000 000 0.00 0.00 0.00 0.00 0.00 000 
25 0.00 0.00 000 000 0.00 0.00 0.00 0.00 000 0.00 0.00 

SNUGH 20 I 0.00 0.00 000 0.00 000 000 0.00 0.00 0.00 0.00 000 
s 000 000 000 000 0.00 0.00 0.00 000 0.00 0.00 0.00 

25 000 000 000 0.00 0.00 000 0.00 000 000 000 000 
SNUGII ll I 000 000 000 000 000 000 000 0.00 0.00 000 000 

--·-----~---- 0 00 _ __!M!Q_ __ __lli!Q_ ___ _Q.OO .. 000 000 O.QQ O.Q!L.. QQQ OOQ ___ QJl!L 
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Table 111-10. Concentrations of calibrated PAHs in caged mussels deployed OUI$ide PWS, Alasb, following the EVOS ofMan:h 24, 1989, in the Sound. Table 11-2 contains a key for the PAH abbreviati011!1 used here. Tables I-3 and J-41ist the station 
locati011!1 and deployment periods that correspond with the station numbers and abbreviations used here. Conccntrali011!1 are reponed as ng P AH!g wet tissue weight, Results of single determinati011!1 are presented alone; results of duplicate determinations are 
separated by commas, and rcsull$ of more that duplicate determinations are followed by 95% confidence intervals in parentheses. Corresponding% moisture determinations for these samples are listed in Table Ill-11 following. Method detection limiu for 
these P AHs are listed in Table III -I above, as are results (ng) of analysis of I JIL of unweathered crude oil spilled from the hold of the Exxon Valdez determined by the methods of this study. Entries of 0.00 indicate concentrations below method detection 
limits A= surrogate recovery below 30"/o; data treated as missing B surrogate recovery above 150%; data treated as missing. '= below lowest calibration standard.· Concenlrations (nglg) of calibrated PAHs found at 1. 5, and 25m depths in mll$$el tissue 
outside PWS, Alaska 

Station 

July, 1989 

BLACB 25 I 000,000 000,0.00 
5 0.00,000 0.00, I 51' 

25 000,0.00 000,0.00 
BLUEF 26 I 0.00 000 

5 000,000 000,000 
25 A. 0.00 A. 103' 

DISCB 28 I 000,0.00 000,0.00 
5 OOO,A 107', A 

25 0.00, 0 00 000,000 
PCHAT 32 I 0 70'(0 10-1 81) 0 29' (0Jl4-0. 76) 

3 000,000 0 00, 1.52' 
25 000, A O.OO,A 

PDICK 33 I A,O.OO A. 0.00 
5 917 000 

25 A,O.OO A,OOO 
StJNNC 36 I 5.13'(061-11.99) 0 42' (0 06-107) 

5 0.00 000 
25 000,0.00 000,0 00 

TONSB 37 l 4.82, 0.00 0.00,0.00 
5 OOO,A OOO,A 

25 000,0.00 000,0.00 

August, 1989 

BALBB 24 I 0 00,0 00 0 00, 2.74' 
5 000 000 

BLACB 25 I 610 000 
5 000 000 
25 105 3 96' 

Dl.LJEF 26 I ()(}() ()()() 

5 232' 000 
25 25.8 8 24' 

CHIGB 27 I O(J(J,OOO 143', 0 00 
5 000,000 l :!5', 000 

DISCB 28 2 75' I 02' 
25 4.50 000 

HALLB 29 I I 33' (0 19-3 44) 0.25' (0.04-0 66) 
KLJKAB 31 I 000 1.01' 

5 000 0.00 

0.00,1.38' 
187',l31' 
0.00,1.84' 

000 
1.33', 0 00 
A.OOO 

0.00, 0.00 
OOO,A 
000,0.00 
0.54' (0.08-1.40) 
000,191' 
OOO,A 
A. 0.00 
0.00 

A. 1.66' 
0.69 (0.10-1 79) 

0.00 
0.00,0.00 
000,000 
1.73', A 

0 00,0.00 

000, 383' 
0.00 
000 
0.00 
387' 
000 
0.00 
700' 

0.00,0.00 
0 00.0 00 

2.95' 
000 

too• (O 08-1 92) 
205' 
3.14' 

96 

0.00,000 
0.00,0.00 
000,0.00 
000 

000,000 
000,0.00 
000,000 
0.00,0.00 
000,0.00 

0.00 
000,000 
000,000 
A. 0.00 
000 

0.00, 0.00 
000 
000 

000,0 00 
0.77', 000 
000,0.00 
000.000 

000, 0.95' 
000 
000 
000 
0 77' 
(J(_(J 

0.00 
1.49' 

l 13', I 15' 
095', I 10' 

000 
000 
0.00 
0.00 
0.00 

0.00,0.00 
000,000 
000,0.00 
0.16' ( -0.58-0.57) 
000,0.00 
0.00, 000 
000,000 
000,000 
0.00,0.00 

0.00 
0.00,0.00 
000,0.00 
A.OOO 
0.00 

000,0.00 
0.00 
000 

000,0.00 
000,0.00 
0.00, 0.00 
0.00, 0.00 

0.00,0.00 
0.00 
0.00 
0.00 
0.00 
000 
000 
0.00 

2.74', 4.09' 
0 88', 1.21' 

000 
0.00 
0.00 
0.00 
0.00 

194', 1.11' 
0.00, 0.76' 
000,0.00 

0.00 
0.00,0.00 
000,0.00 
000,0.00 
000,0.00 
000,000 

0.00 
0.00,0.00 
0.00, 146' 
A. 0.00 
0.00 

0.00,0.00 
0.19 (0.03-0.49) 

0.00 
000,000 
000,0.00 
0.99', 0.00 
000,000 

000,0.00 
0.00 
000 
0.00 
0.00 
000 
000 
0.00 

000,0.00 
000,0.00 

000 
0.00 

0 59'(0.05-1 15) 
1.32' 
1.11' 



Table lli-10.--Continued 

-----
Station 
!!l!I!!!L_-~----lluml!g__ _ __(Jpj____ Naoh Menap2 -~ Djmetb _____Irimeth Biphenyl 

PCHAT 32 I 000 0.00 0.00 000 0.00 0.00 
s 000 000 0.00 0.00 0.00 0.00 

25 0.00 0.00 0.00 0.00 0.00 0.00 
PDICK 33 I 0.00 0.00 0.00 0.00 0.00 0.00 

s 6.16 0.00 000 0.00 000 0.00 
25 000 000 000 000 0.00 0.00 

PGRAH 34 I 000 0.00 3.82' 000 0.00 000 
s 264' 000 0.00 000 0.00 0.00 

RASBS 35 I 7.70 Ul9' 1.66' 0.00 000 000 
5 000 000 000 0.00 000 0.00 

2S 0.00 0.00 0.00 000 0.00 0.00 
SUNNC 36 I 1.81 3.08' 320' 0.00 0.00 0.00 

~ 261' 0.00 0.00 000 0.00 000 
25 6.53 000 6.51' 0.00 0.00 0.00 

TONSB 31 I A. A A, A A. A 000,0.00 0.00,000 133', 0.00 
5 A A A 000 0.00 2.39' 
25 0.00 0.00 0.00 000 0.00 0.00 

!WJe, 1990 

H&LB 29 000 0.00 0.00 0.00 0.00 0.00 
KUKAB 31 0.00 0.00 0.00 000 0.00 0.00 

July, 1990 

AGENC 23 3.17' 0.00 0.00 0.00 0.00 0.00 
BLACB 25 3.29' 0.00 0.00 0.00 0.00 0.00 
BLUEF 26 0.00 0.00 000 000 0.00 0.00 
HALLB 29 0.00 000 0.00 0.00 0.00 0.00 
KATMB 30 0.00 000 0.00 0.00 0.00 0.00 
SUNNC 36 494' 000 0.00 0.00 000 0.00 
TONSB 37 000 000 0.00 000 0.00 000 
WI NOB 38 0.00 000 000 0.00 0.00 000 
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Table 111-10 --Continued 

Station Station Depth 

name nwnber (m) FlUOfS!JC D!lhio Phenantb ___ ... Mepbenl Cluyseru: 

July, 1989 

BLACB 25 1 0.00,0.00 000,0.00 0.94',0.00 000,0.00 0.00,0.00 
5 000,0.00 000,0.00 264'. 0.00 1.22', 0.00 1.36',0.00 

25 O.SO', 0.00 000,000 0.00, 000 0 00,000 000,0.00 
BLUEF 26 I 000 000 0.44' (-l.S7-153) 0.00 0.00 

5 000,0.00 000,000 000,0.00 000,0.00 0.00, 0.00 
25 000,000 000,0.00 0.00,0.00 0.00, 0.00 0.00. 0.00 

DISCB 28 I 0.00, 000 0.00, 000 000,0.90 0.00,0.00 000,0.00 
5 0.00,0.00 000,0 00 000,000 0.00,0.00 000,0.00 
25 0.00. 000 000,000 0.00, 0.00 0.00,000 0.00,0.00 

PCHAT 32 I 0.00 0.00 0 64' (0.06--1.29) 014' (-0 05-0 38) 0.00 
3 0.00,0.00 0 00,000 0.00, 0.00 0.00,0.00 0.00,000 
25 000,0.00 000,000 000,0.00 0.00, 0.00 000,0.00 

PRICK 3l I A. 0.00 000,0.00 106', 0.00 000,0.00 0.00,0.00 
5 0.00 0.00 000 0.00 0.00 
25 000,0.00 000,000 000,000 000,0 00 0.00, 0.00 

SUNNC 36 I 000 0.00 0.65' (0.06-1.32) 0.00 000 
5 000 0.00 0.00 0.00 0.00 

25 000,0.00 000,0.00 000,0.00 0.00.0.00 000,0.00 
TONSB 37 I 000,0.00 000,0.00 000,138' 1.67', 174' 5.95', 5.12' 

5 000,0.00 000.0 00 0.00, 0.00 000,0.00 0.00, 2.13' 
25 000,000 0.00, 000 102'. 0.00 000,000 0.00,0.00 

AU!,'USI, 1989 

BALBB 2-t I 000,0.00 000,000 1 76',0.00 0.00,000 0.00, 0.00 
5 0.00 000 000 0.00 0.00 

BLACB 25 I 000 ()()() 000 000 000 
5 000 ()(I() 0.00 0.00 0.00 

25 0.87' 000 2.26' 0.00 000 
BLUE!' 26 I 000 ()(I() 0.00 000 000 

5 0.00 000 000 0.00 000 
25 104' 000 3.59' 0.00 0.00 

CHIGB 21 I 1.18', 2.13' I 92'. 232' 9.86, 14.0 5.34'. 8.77 2 85', 335' 
5 000, 0.94' 063'. 0 82' 326', 3 94' 162', 2 05' 0.00, 3.58' 

DISCB 28 5 0.00 000 0.00 0.00 0.00 
25 000 000 000 000 000 

HALLB 29 I 0 14'(0.02-0 35) 000 0 87' (0 04-134) 0.00 0.00 
KUKAB 31 I 0.00 000 161' 0.00 0.00 

5 000 (1 0() 115' 0.00 0.00 
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Table 111-10 --Continued 

Station Station Depth 
n,lme -----ll!ill!~..t __ (In} H<n~ l)!l!wo t'hf1wllll t-"*"1 ~..~ 

PCIIAT 32 Hhll o •It () ~II 0110 OIJJ 
H fl1 

0 ~·- filii 0 ,., OIJJ 
2~ (} ... ('fit () , .. 0 fl) O!Jl 

PDICK 33 I 001 (t l.l 0!10 ooo 000 
5 ()(WJ iHW) 0 (I) 0110 000 

25 ow (J tiJ 000 ow 000 
PGRAH 34 I 000 ()()() 000 000 000 

5 000 000 000 000 000 
RASBS 35 I 000 000 000 000 000 

5 000 000 000 000 000 
25 000 000 000 000 000 

SUNNC 36 1 065' 000 210' 0.00 000 
5 000 000 000 0.00 0.00 

25 0.00 000 000 000 000 
TONSB 31 I 000,0 00 0 00,000 I 12'. 000 000,000 1.45'. 3 78' 

5 0{)() 0(}() I 55' 000 000 
2~ () (~) 000 000 000 Ill•) 

JWle, 1990 

HALLB 29 000 000 000 0.00 000 
KUKAD 31 000 000 098' 000 

July, 1990 

AGENC 23 0.00 000 000 000 000 
BLACB 25 00() 000 000 000 000 
llLUEF 26 0.00 000 0.00 000 0.00 
HALLB 29 0.00 000 0.00 000 000 
KATMB 30 000 000 0.00 0.00 0.00 
SUNNC 36 0.00 0.00 000 000 000 
TONSB 37 000 0.00 0.00 000 0.00 

_j)OO .Ja __ 
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Table 111-11 Concentrattom ofuncahbrated PAlls 1n tilled mmwl• <kplayN outtodt PWS. Alul.a. foll""'•n&the F.VOS of March 24, 1989, in the Sound Table 11-3 contaim a key for the PAH abbreviatiom used here. Tables 1-3 and I-41ist 
the station locations and deployment peuods that cmre•pond w1th the stll""' ~' ond .....,n·•ll•lM ,....d her~ Cunc<!'tlltlhons ore reported u ng PAlYg wettossue weight. Results of single determinations are presented alone; results of 
duphcatc detennmatlons are separated by conunM, and rn•dU ul ,. •• tlwl dt.Jrh"*l~ <lrt.mn•,....""" Wt' f.~~ ... ...t to, 9\•• ,,..,(,.Jrnc~ mtavals m parentheses Corresponding% moisture deterrninatiom for these samples are also hsted here 
Method deteCtiOn hmtts fot these PAlls are h•ted 111 I ohl• Ill ! ""'-. r n •• rrwh1 • "'I I ·• onoh "' 4 I .,t •4 """' .,hnrd <ruo.k ntl trtiiN fnm the hold of the E.txotl Valdez dttennmed by the methods of this study Entries of 0 00 indicate 
concentratmns below method detection limns A ,...,. .,.,, rC"l·""" tw*- '"'"" M• ttf'•N • fftll._..,.. It """ .,., '""'.""''""' lh-"«' I \0',, daft \ft.eted u mt'lllf''ll 
• ~below lowest cahbra.hon standasd CnrM.:cnlullillf'l' u~ .~ .f '-P- ,.s,hr llrJ: •'o\Ht "....., • I ' ..-J :'"" .,41\., ""l"no,.,wt ,,,. ....... u,.Jrr I"'"!_ At .aU.• 

Statton Stat 100 

!l•mL _______ .Jl.t!m~r-

July, 1989 

BLACB 

BLUEF 

OISCB 

PCHAT 

PDICK 

SUNNC 

TONSD 

August, 1989 

BALBB 

DLACB 

DLUEF 

Cll!GIJ 

DIS('Jl 

HALLD 
KUKAB 

25 

26 

28 

32 

33 

36 

37 

24 

25 

26 

27 

zg 

29 
31 

I 
s 
25 
I 
5 

25 
I 
5 

25 
I 
3 

25 

25 
I 
5 

25 
I 
s 

25 

5 
I 
5 

25 
I 
5 
2~ 

I 
5 
5 
25 
I 
l 
5 

2 04, 5 55 
236,000 
0 00,0 82 
142 (-3 79-3.46) 
0 73, 1 45 
681,000 
1.63, l 57 
000,141 
241,000 
269(-163441) 
0 58. l 19 
000. 178 
2 10. 5 66 

1 73 
2 88.000 
I 98(-1 09-363) 

000 
I 89,000 
I 49, 3 03 
3 94. 2 27 
I 50,071 

2 25, 1.09 
5.11 
I 67 
1.42 

18 2 
000 
(J {j(J 

5 18 
3.06, 695 
071,2 :!6 

0 5H 
I 01 

0 45 (-0 21-0 95) 
157 
1.74 

0 00.0 00 
065.000 
160,1.65 
1 86 (-2.91-2 15) 
090,202 
1.83, 000 
000,000 
0.00, 0.91 
124,000 
013 (-004-0 33) 
000,000 
062,0 00 
I 14,0 53 

069 
000.000 
052(-024-111) 

064 
000,000 
178,270 
I 39,070 
0 50,0.87 

1.08, 0.00 
331 
079 
0.00 
I 35 
000 
000 
298 

212.297 
6.49, 9 43 

()()(} 

()()() 

0.11 (-0.04-0.28) 
0.00 
151 

000,000 
000.000 
0 00,000 

000 
I 30, I 66 
361,0.89 
000,000 
137,000 
000,000 
0 64 ( -0 29- I 31) 
0 52.0 00 
0 58, I 05 
000,000 

000 
000.000 
0 32(-0 17-062) 

000 
056,000 
5.60, 5 32 
0 (J(J, 1 52 
000,000 

000, 140 
1.33 
000 
000 
0.00 
000 
000 
0 ()() 

25 9, 35.7 
5 91. 10 2 

(J(J(J 

()(]() 

000 
000 
000 

100 

000,000 
1.82, 1.22 
0.94, 1.51 
0.92 (-159-1.24) 
0.81, 0.81 
000,0 73 
000,0.00 
0.00, 0.63 
000,000 

000 
367,132 
015,0.00 
000,000 

I 65 
000,2 04 
020(-006-051) 

000 
0 00,0.00 
I 12, 128 
0 82.000 
000,000 

000,2.05 
1.80 
0.00 
000 
000 
0.00 
0.00 
000 

5.28. 6 80 
2.04, 2 32 

OfJ(J 
()(J(J 

0.00 
000 
000 

C20uOJ 

175,0.00 
104,144 
4.47. 0.00 
127(-10.5-9.99) 
4.86,133 
2.39, 0.47 
2.20, 2.14 
0.00, 2.13 
000, 1.27 
099(-0.69-134) 
101,0.88 
14 I, 000 
287,047 

1.46 
046.0.00 
0 71 ( -0. 33-1.53) 

771 
0 64,0.00 
4.15, 19.9 
000,2.11 
0 73,17.2 

1.62, 31 8 
6.11 
0.59 
0.58 
000 
0.00 
1.13 
000 

16 8, 429 
690,8 56 

0.98 
000 
0.00 
6.49 
0.00 

C30uor 

2.92, 4.87 
000,3.44 
2.80. 0.86 
1.43 ( -4 06-377) 
2.49, 0.50 
4.20, 1.31 
5.23. 1.74 
000,1.16 
4.49, 2.55 
5.26 (-238-11 4) 
2.50, 0.00 
8.94, 3.15 
9.34, 5 46 

1.80 
9.31, 000 
248(1.75-3 23) 

469 
1.87, 0.00 
4.78, 17.4 
5.19, 5.16 
3.14. II 7 

2.23, 0.98 
4.94 

I 72 
0.00 
000 
000 
000 
0.00 

12.5, 27.7 
151,564 

(J()() 

0.00 
0 26 ( .Q 09-0 69) 

000 
000 



Table Ill-II -.Continued. 

Station Depth 

~---· _ number Cml C2naph C3ni!pb C4n!!Ph C!Ouor C20uor_ _CJ11yg[ 

PCHAT 32 I 0.00 0.00 000 0.00 0.00 0.00 
5 !19 0.00 000 0.00 0.00 0.00 
25 0.00 0.00 0.00 000 0.62 0.81 

PDICK 33 I 053 0.00 0.00 050 2.20 0.00 
5 000 000 0.00 0.00 0.92 1.34 
25 000 000 0.00 000 131 0.00 

PORAH 34 I 112 000 000 000 075 0.00 
(}Ill) 0 1.) Ollll 000 106 000 

IIA'h~ 
,, (I fYl (}til Otlll 061 06) 0 59 

0\llll 01\1 Oll'l 000 )21 190 
l' 0111 n••• 01.10 000 on 0.00 

Sl'W.I<" WI I 104 om 000 000 000 000 

' 067 0111 OliO 000 070 000 
25 0 55 OIXI 000 072 000 0.00 

TONS !.I 37 I 000,0 00 000, fJOO 0 75,000 000,0.00 000,464 352. 164 
5 0.56 001! 0.00 0.00 064 0.65 

25 000 043 0.00 0.00 I 63 I 22 

June, 1990 

HALLB 29 000 0.00 0.00 0.00 0.00 0.00 
KUKAB 31 0.72 0.00 0.00 0.00 2.92 0.00 

July, 1990 

AGEBC 23 000 0.44 0.51 0.00 0.00 0.00 
BLACB 25 000 045 0.00 0.00 0.00 0.00 
BLUEF 26 0.00 0.00 000 000 147 0.00 
HALLB 29 0.00 000 000 0.00 1.64 141 
KATMB 30 000 0.00 0.00 000 120 0.00 
SUNNC 36 000 043 0.00 000 0.00 0.00 
TONSB 37 0.00 0.00 000 0.00 671 0.75 
WINDB 38 0.00 052 0.61 000 0.84 0.00 
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Table III- I I.--Continued 

Station Station Depth 
name number (m) Cldothoo C2ditbio C3dithiQ CI!!henan C2[!henm C3!!henan 

July, 1989 

BLACB 25 I 000,000 000,0.00 0.00, 0.00 0.58, 000 3.04. 0.00 000,000 
5 000,000 000,0.00 0.66, 0.00 1.56, 0.53 0.00, 0.00 000,0.00 

25 000,000 0.64, 0.00 044,0.00 0.63, 0.00 000,0.76 0 92, 7.78 
RllJEF 26 Oll ( 07701\Q) 0 1.!(-0 ~0 49) 0 24 ( .0 1-l.O 12) 097(-112147) I 26 (-2 55-2 12) 0 66 (-1 87-174) 

1.:,, "" I)'-& I) "' OI?OtO OM I Ill I 47,014 311,071 

:' P I• n d o ·ll n rwt 01'01 000 I II> 0 tiO 000.2 H 17 0, 8 31 
l•t '1- II :• fl ll '' II 0 , •• t'j ,., 0 ill 0 ill 1111 o ?I I 4-t, 000 7 97,0 00 

fl!ll (}IW) n COl 0 riO 0111 QCOI 0110,000 000,0 00 
:• '''It ft •IJ 0 ffl ()(IJ onn.n" 0 .. 0110 000,0 ~· I 02,0 00 

I• 'IIA l ll I fJU) H .. J 0 ll(-0 1204-t) 026(-00\1069) 164(-1 21-197) 0 18(-006-046) 
1 Ot•J. 000 000.000 000,000 0 4~. 000 000,000 0 82,0 59 

25 000,057 0 89,0 00 0 64,000 0 75,0 00 1.25, 0.00 0.94, 0.69 
PDICK 33 000,0 00 0 00, 1.34 000,0 00 000, I 64 4.05, 5.94 000,000 

0 70 0.68 0.95 1.36 0.82 7.30 
25 0 00,0 00 000,0.00 000,0.00 000,0.00 0.95, 0.62 0.43, 9.74 

SUNNC 36 I 0.00 000 0.26 (-0.09-0.67) 0.57 (-0 29-1 II) 1.04(0.51-2.11) 0.22 (-0.07-0.56) 
5 0.00 0.50 000 0.00 0.00 0.00 
25 0 00,000 000,0 00 000,0.00 0.00, 0.00 2.25, 2.57 3.15,335 

TONSB 37 I 3 82,4 37 16.3, 29.6 26.0, 536 5.50, 7.49 25.3, 40.9 52 I, 70.9 
5 000,114 0 82,6 83 1.81, 12.0 0 52, 3.59 0.50, 12.3 4.09, 46.8 

25 000,000 1.58, 1.49 370,2.64 0 71,0.67 499,281 5.26, 5.89 

August, 1989 

llALBB 24 I 000,092 000,0.60 000,000 1.67, 9.02 1.86, 5.97 000,2.67 
5 I 75 () 84 0.96 442 1.73 1.55 

lll.ACll 25 I 0011 OfiJ 2.24 000 0.00 0 79 
5 (I(J(j 011) 0011 OIIJ 0.00 000 

25 Of)(J 0.00 000 000 0.00 0.00 
BLUEF 26 I 000 000 000 000 000 0.00 

5 OOIJ 0.00 0.00 0.00 0.00 0.00 
25 000 0.00 0.00 0.00 0.00 0.00 

CHIGB 27 I II 0, 16 2 19 7, 35.1 15.7,308 195, 32 4 343,52.6 232,31.8 
5 2 89, 3 S7 442,4 so 3 90,6 01 6 37, 8.42 II 3, 10 5 4.82, 21.0 

DISCS 28 5 000 000 000 000 0.00 000 
25 0 [MJ 000 052 000 000 000 

IIALLl3 29 I 0 (M) Of)(J 000 000 000 000 
KUKAD 31 I OW 0.00 I 59 000 0.00 000 

5 000 000 045 0.83 0.95 6.29 
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Table 111-11.--Contmued 

Depth 
.(m} __ _rujlbiQ_ ___ C2dithio C3djthjo Clphenan C2phenllll CJvhenan 

PCHAT 32 I 0.00 0.00 0.00 0.00 0.00 0.00 
5 000 0.00 0.00 000 0.00 000 
25 0.00 000 0.00 0.00 0.00 000 

PDICK 33 I 0.00 0.36 000 0.73 1.03 0.00 
5 0.00 0.00 104 0.00 0.00 0.00 

25 000 0.00 2.76 0.00 000 0.00 
PGRAH 34 I 0.00 0.00 000 000 0.00 0.00 

5 0.00 0.00 000 0.00 0.00 0.80 
RASBS 35 1 0.00 0.00 2.56 0.00 0.00 000 

5 0.00 0.00 0.55 1.78 0.00 000 
25 0.00 0.00 0.00 0.00 0.00 0.00 

SUNNC 36 I 0.00 0.00 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 0.00 0.00 
25 0.00 0.00 000 0.00 0.00 0.00 

TONSB 37 l 000,000 465.2 75 8.62, 601 000.0.70 6.01,4.88 11.4. 10.7 
5 000 0.67 254 000 141 4.84 

25 0.00 0.00 0.58 0.65 7.37 

June, 1990 

HALLB 29 5 000 0.00 0.00 0.00 0.00 0.00 
KUKAB 31 l 0.00 0.00 0.00 0.00 0.00 0.00 

July, 1990 

AGENC 23 0.00 000 000 0.00 0.00 0.00 
BLACB 25 000 0.00 0.00 000 000 0.00 
BLlllil' 26 000 0.00 0.00 0.00 0.00 0.00 
HAJ.LB 29 000 0.00 0.00 0.00 000 0.00 
KATMB 30 0.00 0.00 000 0.00 0.00 0.00 
SUNNC 36 000 0.00 0.00 0.00 0.00 0.00 
TONSR 37 0.00 000 0.49 0.00 000 0.98 
WI NOB 38 000 0.85 0.98 0.86 2.77 000 
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Table 111-1 I . --Continued 

--~----

Station Depth 

t!m'l~----··- number .. _im} C4phcnan __ .QUluorJ! 
-------~~ 

Clchrvs ···-··-~------·· -~-----· C4cbm ___ %Moisture 

July, 1989 

BLACB 25 I 000,0.00 0.00, 0.58 0.00, 0.00 0.00, 1.79 0.00,070 0.00, 4.33 90.0 
5 000,000 000,0.00 000,0.00 000,115 0.00. 0.43 000,1 09 91.0 
25 000,0.00 000,061 0.59, 0.00 000, 115 000,000 000,0.00 90.6 

ULUEF 26 I 0.41 (-148-1.44) 0.00 031 (-1.11-108) 114(-4.06-3.96) 0.00 0.00 90.3 
5 0 00,0.00 000,0.00 I 06,000 000,2.43 000,0.00 0.00,104 83.5 

25 000,000 0.54, 000 000,0.00 0.59, 0.54 3.46, 1.50 1.52, 0.00 85.0 
DISCB 28 I 000,000 062,000 293,000 3.19,0.00 1.36,0.00 1.39,000 86.0 

5 000,0.00 0.00, 000 000,0.00 000.000 000,0.61 128,0.63 88.1 
25 0.00,0.00 1.02, 0.00 000,0.00 0.68,0.00 261,0.00 000,0.00 90.0 

PCHAT 32 I 0.00 0.00 0.00 0 67 ( -0 34-134) 0.00 Ill (-0.52-2.34) 887 
3 0.65,0.00 0.65, 000 000,0.00 0.54,0.45 1.55, 0.00 250,1.65 87.6 

25 0.00,0.00 000,000 0.00,0.00 0.00, 1.22 000,0.00 000,4.19 90.0 
PDICK 33 I 000,0.00 000,0.00 0.00,0.00 0.00, 2.32 0.00, 0.95 000,5.24 89.6 

5 0.00 000 0.00 215 0.00 0.00 85.9 
25 000,0.00 0 53,000 0.00,0.00 0.52, 0.00 0.00, 189 218,1.71 91.5 

SUNNC 36 I 0 17 (-0.05-0.43) 018 (-0.06-0.47) 211 (-1.11-4 04) 0.47 (-0. 15-1.22) 0.00 0.34 ( -0.11-0.89) 90.5 
5 000 000 000 000 0.00 0.00 92.0 
25 000,0.00 000,0.00 000,000 0.00,0.49 0.00,0.00 000,0.00 89.0 

TONSB J7 I 170,352 4.79. 6.80 9.98, 12.3 9.81, 10.6 111,1.01 000,0.00 920 
5 2.74, 5.63 000, I.SO 0.93,0.00 l48, 407 2.09,0.00 0 00, 5.88 90.5 

25 1.43, 4.22 0.00, 000 3.95, 0.66 MO. 108 000,0.00 0.00,000 90.0 

August, 1989 

DALDB 24 I 0 00,0 51 000,000 0.00, 000 0.00,437 0.00, 000 0.00, 1.24 910 
5 0.00 7S7 0.00 5.83 2.48 Ill 80.0 

DLACB 25 I 0.00 000 000 7.61 0.00 091 90.0 
5 000 000 0.00 2.13 0.00 000 87.2 

25 000 000 0.00 0.00 0.00 0.00 91.0 
BLUEF 26 I 0.00 0.00 0.00 1.81 0.00 0.00 90.0 

5 0.00 0.00 0.00 512 0.00 000 87.0 
25 000 000 000 0.00 000 0.00 100 

CHIGB 27 I 5.90. 6.13 171.355 315,103 1.83, 0.00 0.00,000 1.19, 0.00 85.5 
5 050,230 0.95, 1.83 000,044 091, 105 0.00,0.45 0.99, 0.00 84.7 

DISCD 28 5 000 000 0.00 2.89 000 000 89.0 
25 0.00 000 0.00 7.47 1.08 000 88.1 

IIALLB 29 I 000 000 000 000 0.00 000 91.0 
KIJKAB 31 I 0.00 OJ)(J 0.00 0.00 123 000 900 

5 000 000 0.00 0.00 0.00 000 90.0 
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Table III-I I.--Continued 

Station Depth 
name ___ number (ml C4pbenan CIO!!Ora Clcluys C2cluys C3cluys - C4cluys % .M!lli.!!n 

PCHAT 32 000 0.00 000 4.81 000 000 910 
0.00 0.00 0.00 3.21 0.00 0.00 90.0 

25 0.00 000 0.68 3.89 0.00 0.00 91.0 
PDICK 33 I 000 000 0.00 6.71 000 0.00 86.0 

5 000 0.00 000 10.3 0.97 1.17 89.0 
25 000 000 0.00 10.5 0.92 278 91.0 

PGRAH 34 I 000 000 0.71 1.48 0.00 0.00 900 
s 084 0.00 0.00 6.02 0.00 0.00 87.0 

RASBS 3S I 000 1.27 0.00 140 2.36 083 880 
5 000 2.67 000 12.8 0.63 1.75 90.0 

25 0.00 000 0.00 4.58 000 0.00 88.0 
SUNNC 36 I 000 0.00 0.00 0.00 0.00 000 89.0 

5 000 000 0.00 4.05 000 0.00 88.0 
25 0.00 000 000 1.47 0.00 000 90.0 

TONSB 37 I 2 89, 4.6 000,0.00 3.14, 2.38 2.58, 3 13 0.73, 0.00 000,0.00 91.5 

s 0.80 0.00 0.00 0.00 0.00 000 89.0 

25 000 0.00 0.00 5.20 000 0.00 91.0 

June, 1990 

HAHB 29 000 000 0.00 447 0.00 000 89.0 
KUKAB 31 0.00 0.00 000 0.64 0.00 0.00 84.0 

July, 1990 

AGENC 23 0.00 000 0.00 000 0.00 0.00 86.0 
DLACB 25 000 0.00 000 0.00 0.00 0.00 89.0 
BLlJEF 26 000 001) 0.00 000 0.00 000 890 

HALLB 29 000 000 0.00 I 83 000 1.47 920 
KATMB 30 0.00 000 0.00 0.00 000 0.00 87.9 
SUNNC 36 000 0.00 0.00 0.00 000 000 910 
TONSB 37 0.00 000 000 0.00 0.00 0.00 87.0 

WINDB 38 Q.~9 - ______ __QJJQ_ __ Q.!!Q O.!!Q 0.00 OQQ __lliL 
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Table 111-12. Concentrations of alkanes in caged mussels deployed outside PWS, Alaska, following lhe EVOS of March 24, 1989, in lhe Sound. Table 11-4 contains a key for lhc alkane abbreviations used here. Tables 1-3 and 1-'llistlhe station 
locations and deployment periods that correspond with lhe station numbers and abbreviations used here. Concentrations are reported as ng alkane/g wet tissue weight Results of single determinations are presented alone; results of duplicate 
determinations are separated by commas, and results of more lhat duplicate determinations are followed by 95% confidence intervals in parentheses. Corresponding% moisture determinations for 1hese samples are listed in Table lll-11 above. 
Melhod detection limits for these PAHs are listed m Table lll-3 above, as arc results (ng) of analysis of I l'L of unweathered crude oil spilled from the hold of the Exxon Valdez determined by lhe melhods oflhis study. Entries ofO.OO indicate 
concentrations below method detection limits A = sWTogale recovery below 30"4, data treated as missing. B SWTogate recovery above 150"/o; data treated as missing ' = below lowest calibration standard. Concentrations (nglg) of alkanes 
found at I, 5, and 25 m depths in mussel tissue outside PWS, Alaska · 

-----·--·- --------

Cl3 !:;14 CIS 

July, 1989 

BLACB 25 I 177, 584 13 1', 222 714',000 0.00, 66.2 000,0.00 26.9', 0.00 
5 38.0, A OOO,A 000, A OOO,A 000,0.00 24.5', 0.00 

2S A, A A, A A, A A, A 0.00,0.00 23.2',42.5' 
BLUEF 26 I 75.4 (-198-179) 258 (-91.9-89.6) 3.58' (-128-125) 8 64' ( -30 8-30.1) 0.00 7.92' ( -28.3-276) 

s 000,61.0 0.00.0.00 721',0.00 000,0.00 0.00, 23.4' 35.6', 38.9' 
25 553, 172 211,0.00 000,0.00 625,000 0.00,0.00 31.9', 0.00 

D1SCB 28 I 305, 50.0' 70.5, 7.98' 0.00, 0.00 23 8', 0.00 0.00,0.00 29.0', 21.9' 
5 O.OO,A O.OO,A OOO,A OOO,A 0.00, 30.7' 0.00, 539' 

25 474', 000 171',0.00 000,0.00 53.5', 0.00 000,0 00 21 5', o.oo 
PCHAT 32 I 192 (-968-381) 61 6 (-241-146) 9 81' (-3.21-25.4) 172'(-562-445) 000 10.2'(-5 34.19.6) 

3 135,0.00 64.1, 0.00 000,000 25.5', 0.00 216', 0.00 30.8', 0.00 
25 000,364 000, 156 000,0.00 000, 49.8' 0.00, 0.00 26.8', 18.6' 

PDICK 33 000,348 0.00, 103 000,0.00 000, 31.6' 000,000 000, 25.5' 

A A A A 0.00 44.2' 
25 A, 179 A, 138 A,833' A, 17 5', 24.3', 000 33.6',0.00 

SUNNC 36 218 (-91 2-496) 52.9(-17.3-137) 147'(-048-381) 11.4' ( -5.70-45.2) 17.1' (-8.64.33.8) 20.9' ( -10.7-40.8) 
0.00 0.00 000 000 0.00 0.00 

25 454, 73.1 000,000 000,263 000,11 0' 0.00, 0.00 000,0.00 

TONSB 37 I A. 71.4' A,l8.0' A, 7.35' A, 139' 0 00, 25.2' 26.9', 41. 7' 

5 268, 713 23 4, 232 000,0.00 22.0', 73.7 20.0, 22.3' 38 7', 235' 

25 20 1'. 000 000,0.00 542', 0.00 000,000 000,000 000, 25.5' 

August, 1989 

BALBB 24 I 251,155 116', 000 000,700 10.3', 17.9' 19.8', 22.6' 60.0a, 72.4' 

s 84.2 228 000 163' 30.1' 113' 
BLACB 25 I A A A A 000 304' 

s 0.00 0.00 6.65' 19.9' 0.00 26.1' 

25 A A A A 0.00 35.1' 
BUJEF 26 I ()()(} 000 639' 108' 000 436' 

5 000 0.00 6.55' 12 3' 000 84.6' 
25 A A A A 22.0' 46.1' 

CIIIUII 27 l41l, Ill 10,29.3' 41 8, 48 I' 47 7', 72 7' 42.2'. 934' 170, 194 
381,401 (J(JO, 32 2 ()()(}, (J(J(J 0.00, 18 7' 0.00, 22.6' 635', 90.0' 

DISCI) 28 A A A A 000 31.4' 
25 0.00 0.00 000 19.5' 0.00 29.6' 

HALLB 29 I 0.00 0(J(J 0.00 0.00 000 37.5' (-28.8-41.1) 
KUKAB 31 I 000 0.00 000 0.00 000 56.8' 

5 A A A A 000 37.4' 
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Table 111-12.--Continued 

PCHAT 32 I 000 0.00 8.36' 120' 000 26.9' 
5 0.00 0.00 000 116' 0.00 27.4' 
25 0.00 0.00 tUB' 0.00 0.00 24.4' 

POICK 33 I 216 0.00 5.62' 11.1" 0.00 22.3' 
5 000 000 625' 141' 000 235' 
2' OIWl OIWl OIWl 000 000 IS 5' 

,, ;"-'it " 111 I),.., 000 Ill\' 000 27 3' 
('It" n r•'" . "' Ill 6' 000 34 5' 

1111~1·~ \I 01 •• • yp 19 I' 2' I" 000 43S' 
l)fJt (JIll OIJI QIJ) 000 444' 

H 01•1 OIJO 6 21' 000 000 452' 
SIINNC )6 I 000 000 SJ9' Ill' 000 33.0' 

5 767 000 619' 26.1' 000 28.4' 
25 000 13.1' 0.00 27.1" 000 35.1" 

TONSB 37 I A, A A, A A, A A, A 25.9', 0.00 S4.4', 29.1" 
5 A A A A 202' 614' 

25 000 000 5.51' 0.00 0.00 19.6' 

June, 1990 

HAl.LB 29 5 20.8' 000 000 0.00 000 21.5' 
KlfKAB 31 I 000 0.00 5.93' 0.00 000 31.0' 

July, 1990 

AGENC 23 0.00 0.00 000 0.00 0.00 59.0' 
IJI.ACB 25 0.00 0.00 000 0.00 0.00 32.8' 
BLUE!' 26 000 000 000 0.00 0.00 216' 
HALLB 29 000 000 539' 0.00 0.00 31.3' 
KATMB 30 000 0.00 0.00 000 0.00 29.7' 
SUNNC 36 0.00 000 0.00 0.00 0.00 30.2' 
TONSB 37 0.00 0.00 000 0.00 0.00 26.0' 
WINDB 38 000 0.00 000 0.00 0.00 44.9' 
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Tablelll-12 --Continued 

!::IZ ~is Cl8 ~1!)1 Cl9 

July, 1989 

BLACB 25 I 000,0.00 000,000 324', 0.00 0.00. 000 0.00,0.00 000,0.00 
5 0.00, 0.00 000,0.00 000,0.00 000,0.00 000,000 000,0.00 
25 0.00, 000 0 00,000 25 2'. 35 6' 000,0.00 0.00. 0.00 000,0.00 

Ill I IFF 16 I 000 ono 246'! 819 IHI 000 10 7' ( -38 2-37 2) 000 
(J ·II" II •t• .. , ,, '!" "r 1' r 0(10000 000,000 000,000 

:• l'j •• I) .~ ,, r •· .,. 'l" "r Ofll 0 Ill 000,000 000,000 
I •I'' II :• H .) f\ •• .. -' {, ··1' ,, ... ,,,. otn o••• om or., 000.000 

11 •• \ .. , ... (•llJt 0 Ptl n•l'l 1<>r O!ll 1\!11 000.000 0 00,000 

:' fl••• 0 ,,, II f.j (liJJ uun 4\ \' 0011 Olll 000,000 000.000 
I• IIA I I! I UfiJ lHJt u ,.( 191 ,..6) 000 000 0.00 

) (I(JIJ, (I(J(J OIJO,OW 26 6',17 I' 000,000 000,0 00 000,0.00 
25 000,0 00 0 00,000 46.9'. 000 000,000 000,000 000,0.00 

PDICK 33 I 000,000 000,000 000,66 5' 0.00,0.00 000,0.00 000,0.00 
5 000 000 69.9' 0.00 0.00 000 

25 000,000 000,000 000,0.00 0.00,000 000,000 000.000 
SUNNC 36 I 813'(-2.66-21 I) 0.00 0.00 0.00 0.00 0.00 

5 0.00 0.00 0.00 0.00 0.00 0.00 
25 000,0.00 000,0.00 48.9' 29. I' 0.00,0.00 000,0.00 000,0.00 

TONSB 37 I 0.00. 0.00 000,59 6' 65.3', 69.7' 0 00,0.00 58 8', 000 0.00,0.00 
5 000,000 000,000 39.0', 514' 0.00, 000 0.00,0.00 000,0.00 

25 000,0.00 000,000 656', 315' 000,0.00 0.00,0.00 000,0.00 

August, 1989 

BALBB 24 I 000,34 0' 0.00, 80 I' 27.6', 53.0' 0.00,0.00 0.00,0.00 000,0.00 
5 356' 69.3' 90.3' 246' 68.2' 23.7' 

BLACB 25 I 0.00 0.00 000 000 0.00 0.00 
5 000 0.00 0.00 0.00 0.00 0.00 

25 000 000 0.00 0.00 0.00 0.00 
BLUEF 26 I 000 0.00 0.00 0.00 0.00 000 

5 0.00 0.00 000 0.00 000 0.00 
25 0.00 0.00 0.00 0.00 0.00 0.00 

CHIGB 27 I 123,146 191,0.00 490, 703 0.00,0.00 430,415 84,7', 71.6' 
5 000,0 00 64.7', 65 3' 121', 125' 0.00,000 69.1', 74.8' 000,23 2' 

DISCB 28 5 000 000 000 0.00 0.00 0.00 
25 0.00 000 000 000 0.00 0.00 

UALLB 29 I 000 12.6' (-4 12-32. 7) 0.00 000 0.00 000 
KlJKAB 31 0.00 000 0.00 000 0.00 0.00 

000 0.00 0.00 0.00 0.00 0.00 
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Table lll-12.--Continued 

PCHAT 32 I 000 0.00 000 000 000 0.00 
5 000 0.00 0.00 0.00 0.00 0.00 

25 0.00 0.00 0.00 0.00 0.00 0.00 
PDICK 33 l 0.00 0.00 31.3' 0.00 0.00 0.00 

5 000 0.00 0.00 0.00 000 0.00 
25 000 000 0.00 0.00 000 0.00 

PGRAH 34 l 000 000 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 0.00 0.00 

RASBS 35 I 0.00 0.00 110" 0.00 0.00 0.00 
5 0.00 0.00 635' 0.00 0.00 0.00 
25 0.00 0.00 23.4' 0.00 000 0.00 

SUNNC 36 I 0.00 54.0" 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 0.00 0.00 
25 0.00 0.00 0.00 0.00 0.00 0.00 

TONSB 37 I 45 3',0.00 66.1', 0.00 738',0.00 000,0.00 29.5',0.00 0.00.0.00 
5 0.00 62.7' 0.00 000 0.00 0.00 
25 0.00 000 0.00 0.00 0.00 0.00 

June. 1990 

HM.LB 29 0.00 0.00 0.00 0.00 0.00 0.00 
KUKAB 31 000 0,00 696' 0.00 0.00 0.00 

July. 1990 

AGE.NC 23 000 0.00 0.00 0.00 0.00 0.00 
BLACB 25 0.00 0.00 26.2' 0.00 0.00 000 
BLUEF 26 0.00 52 9' 0.00 0.00 0.00 0.00 
HAJ.LB 29 0.00 000 0.00 0.00 0.00 0.00 
KATMB 30 0.00 0.00 0.00 0.00 0.00 0.00 
SUNNC 36 000 0.00 0.00 000 000 000 
TONSil 37 0.00 000 30.4' 0.00 0.00 000 
WINDB 38 0.00 0.00 000 0.00 0.00 0.00 
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Table 111-12.--Continued. 

~-----·-~·---

July, 1989 

BLACB 25 000,0.00 000,0.00 0.00, 0.00 000,0.00 000,0.00 000,000 
5 000,000 000,0.00 000,000 000,000 0.00, 0.00 000,0.00 

25 0.00, 0.00 0.00, 0.00 000,0.00 000,000 000,0.00 000,0.00 
BLUEF 26 I 0.00 0.00 000 000 0.00 304' (-10 9-106) 

5 000,000 591', 837' 000,0.00 0.00,0.00 000,0.00 000, 22.5' 
25 000,0.00 89.9', 74.4' 000,0.00 0.00,0.00 0.00, 000 0.00, 0.00 

DISCB 28 I 000,000 000,0.00 000,0.00 000,000 0.00, 0.00 000,000 
5 000,0.00 000,000 0.00.000 0.00,0.00 0.00,0.00 0.00,0.00 

25 0.00,0.00 000, IS 7' 000,171' 000,000 000,0.00 0.00,0.00 
PCHAT 32 I 000 0.00 000 0.00 3.20' (-1.05-8.29) 852' ( -219-22 I) 

3 000,000 0.00, 0.00 000,0.00 0.00,0.00 000,0.00 21.6'. 0.00 
25 000,0 00 000,0.00 000,0.00 000,000 0.00,0.00 000,000 

PDICK 33 I 0.00, 0.00 0.00, 000 000,000 0.00,000 0.00, 000 000,0.00 
s 000 0.00 000 0.00 0.00 0.00 

25 000,0.00 783',000 478', 0.00 64.4', 0.00 37.6', 0.00 25.0', 0.00 
SlJNNC 36 I 000 000 000 000 0.00 0.00 

5 0()() 0.00 000 0.00 0.00 0.00 
25 000.0 00 000,000 000,0.00 000,0.00 0.00,0.00 0.00,0.00 

TONSB 37 I 0.00,0.00 000, 17 8' 24 9', 19 5' 0.00,0.00 0.00,0.00 000,0.00 
5 0.00,0.00 000,000 5 93', 0.00 139,0.00 29.9', 0.00 45 8', 0.00 

25 000,000 000,0.00 6.21', 0.00 000,0.00 000,000 907', 0.00 

August, 1989 

BALBB 24 I 000,000 81.8', 0.00 111',000 144',0.00 000,000 113', 0.00 
5 0.00 0.00 761' 205' 48.8' 837' 

BLACB 25 I 0.00 0.00 0.00 0.00 0.00 0.00 
5 0.00 0.00 0.00 0.00 0.00 0.00 

25 0.00 0.00 7.01' 0.00 0.00 7.42' 
BLUEF 26 I 0.00 000 0.00 000 0.00 0.00 

5 0.00 000 0.00 0.00 0.00 0.00 
25 000 0.00 641' 0.00 12.8' 9.97' 

CHIGB 27 I 516',000 25.3', 0.00 59.4', 211' 523', 22 I' 30.7', 33. 8' 30.9', 76.6' 
5 0.00, 0.00 000,0.00 II 4', 19 1' 000, 20.0' 0.00,14 I' 12.5', 14.9a 

DISCB 28 5 0.00 30.5' 000 000 0.00 0.00 
25 0.00 0.00 000 000 0.00 000 

HALLB 29 000 0.00 000 0.00 000 0.00 
KUKAB 31 000 0.00 000 0.00 0.00 8.51' 

0.00 0.00 0.00 0.00 000 0.00 
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Table 111-12. --Continued. 

--- ·- ·-· ----~--- . ~------ --------- ------------------·---~---~--------~----

PCHAT 32 I 0.00 0.00 0.00 0.00 0.00 0.00 
s 000 000 000 0.00 0.00 0.00 

25 000 000 000 000 0.00 0.00 
PDICK 33 I 0.00 0.00 0.00 0.00 0.00 0.00 

5 0.00 000 000 000 0.00 0.00 
25 000 0.00 000 0.00 0.00 0.00 

PGRAH 34 I 000 000 0.00 0.00 0.00 000 
5 000 000 0.00 0.00 000 0.00 

RASBS 35 I 000 0.00 0.00 0.00 0.00 0.00 
5 0.00 0.00 000 0.00 0.00 0.00 

25 0.00 0.00 0.00 0.00 0.00 9.60' 

SUNNC 36 I 000 0.00 0.00 0.00 000 000 
s 000 0.00 0.00 0.00 0.00 000 

25 0.00 0.00 000 000 0.00 0.00 
TONSB 37 I 304',000 000,000 0.00,000 0.00,000 000,0.00 8 48', 7.52' 

5 000 0.00 0.00 0.00 000 14.7' 
25 000 0.00 0.00 0.00 000 0.00 

June, 1990 

HALLB 29 000 0.00 0.00 0.00 0.00 0.00 
KUKAB 31 000 0.00 0.00 000 000 0.00 

July, 1990 

AGENC 23 000 0.00 000 000 0.00 13.7' 
BLACB 25 000 000 0.00 0.00 000 000 
BLUEF 26 000 000 000 000 0.00 17.8' 
HALLB 29 0.00 0.00 0.00 0.00 000 0.00 
KATMB 30 0.00 0.00 0.00 000 0.00 13.8' 
SUNNC 36 000 0.00 000 0.00 0.00 987' 
TONSB 37 0.00 0.00 000 0.00 165' 27.2' 
WJNDB 38 0.00 0.00 0.00 Jl.5' 24.8' 38.7' 
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Tabie 111-12.--Continued 

Station Depth 

o•me number ..lml. C26 C27 C29 C30 C32 

July, 1989 

BLACB 25 l 000,0.00 000,000 0.00,0.00 000,0.00 0.00,0.00 0.00,0.00 
s 000,0.00 000,0.00 0.00, 0.00 000,000 0.00,0.00 0.00, 0.00 

25 000,0.00 000,0.00 000,0.00 000,0.00 0.00, 0.00 0.00,0.00 
BLUEF 26 l 4.5a' (-16.3-15.9) 0.00 0.00 0.00 0.00 0.00 

5 000, 26.0' 0.00, 29.3 0.00, 24 I' 0.00, 27.2 0.00, 28.0' 000, 17.1' 
25 000,0.00 000,000 000,0.00 000,000 000,0.00 000,0.00 

DISCB 28 l 000,0.00 000,0.00 0.00,000 000,000 0.00,0.00 0.00, 000 
5 0.00,0.00 000,0.00 000,0.00 0.00,0.00 0.00,0.00 000,0.00 

2S 0.00, 0.00 000,000 000,0.00 0.00,000 0.00,000 000,0.00 
PCHAT 32 I 10.7'(-349-27.6) 13.5'(-4.41-34 9) 13.0' (-4.25-33.7) 14.5' ( -4.74-37.6) 9.46' { -3.09-24.5) 8 01 '(-2.62-20.8) 

3 000,0.00 000,000 0.00,0.00 000,0.00 000,0.00 12.7', 0.00 
2S 000, 8.80' 0.00,0.00 0.00,000 000,0.00 000,0.00 000,0.00 

PDICK 33 I 12.4', 0.00 0.00,0.00 19.2a. 0.00 0.00, 0.00 000,0.00 000,0.00 
s 0.00 0.00 0.00 0.00 0.00 0.00 
25 000,000 0.00,000 000,0.00 000,000 0.00,0.00 0.00,0.00 

SUNNC 36 I 0.00 000 0.00 0.00 0.00 0.00 
5 000 0.00 0.00 000 000 000 

25 000,0.00 0.00,000 000,000 000,0.00 0 00,000 0.00,0.00 
TONSB 37 I 000,000 000,0.00 000,0.00 000,0.00 0.00,0.00 000,0.00 

5 59.3', 000 59.9, 0.00 549', 0.00 47 2', 000 415',0.00 236',000 
25 000,0.00 000,0.00 000,0.00 000.0.00 000,0.00 000,0.00 

August, 1989 

BALBB 24 000,000 000,000 000,000 000.000 000,000 000,0.00 
88.0 90.7 790' 734' 740' 37.3' 

DLACB 25 000 000 0.00 0.00 0.00 0.00 
000 000 0.00 000 0.00 000 

25 0.00 0.00 2L4' 000 0.00 0.00 
BLUEF 26 l OJJO 000 000 000 0.00 000 

5 000 0.00 0.00 0.00 000 0.00 
25 9.42' 0.00 000 000 0.00 0.00 

CHIGB 27 I 21,1'. 76.8 225'. lOS 13 2'. 972 000,95.7 0.00, 732' 0.00, 49.7' 
5 106', 155' 0.00,0.00 000,000 000,000 000,0.00 000,0.00 

DISCB 28 000 000 0.00 000 0.00 000 
25 000 0.00 000 000 0.00 0.00 

HALLB 29 l 000 000 000 000 000 0.00 
KUKAD 31 I 00() 000 0.00 000 000 0.00 

5 000 0.00 000 0.00 0.00 0.00 
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Table lll-12.--Continued 

PCHAT 32 I 000 000 000 0.00 0.00 0.00 
5 0.00 000 0.00 0.00 000 0.00 

25 0.00 0.00 0.00 000 000 000 
PDICK 33 I 0.00 0.00 000 0.00 0.00 0.00 

5 0.00 000 000 0.00 0.00 000 
25 0.00 000 0.00 0.00 0.00 000 

PGRAH 34 I 000 0.00 000 0.00 000 0.00 
5 000 000 0.00 000 0.00 0.00 

RASBS 35 I 000 0.00 000 0.00 000 0.00 
5 0.00 000 000 0.00 0.00 0.00 
25 0.00 000 0.00 000 000 0.00 

SUNNC 36 I 0.00 0.00 0.00 000 0.00 0.00 
5 0.00 0.00 000 0.00 000 0.00 
25 0.00 0.00 0.00 0.00 0.00 000 

TONSB 37 I 000,0.00 000,000 000,0.00 0.00,0.00 000,0.00 000,0.00 
5 000 000 0.00 000 000 000 
25 0.00 0.00 000 000 0.00 0.00 

. June, 1990 

HALLB 29 5 0.00 0.00 000 0.00 0.00 0.00 
1-:UKAB 31 I 0.00 15.3' 0.00 0.00 0.00 0.00 

July, 1990 

AGENC 23 \91' 20.9' 234' 000 0.00 12.8' 
BLACB 25 000 000 0.00 0.00 000 000 
BLUEF 26 23.5' 276 217' 000 0.00 000 
HALLB 29 000 000 000 000 000 0.00 
t-:ATMB 30 18.4' 22.9' 180' 0.00 0.00 0.00 
SUNNC 36 16.1' 170' 140' 0.00 0.00 000 
TONSB 37 30.4' 32.8 30.6' 28.6' 192' 17 8' 
WINDB 38 48.2' 51 7 466' 41 o• 27.0' 19.2' 
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Table Ill-12 ·-Continued. 

Station Depth 

ruL""----· number {ml C34 

July, 1989 

BLACB 25 I 000,0.00 
5 000,0.00 

25 0.00,000 
BLUEF 26 I 000 

5 000,0.00 
25 0.00,0.00 

DISCB 28 I 000,0.00 
5 0.00, 000 

25 000,0.00 
PCHAT 32 I 5.34' (-1.75-1311) 

3 0.00, 0.00 
25 000,0.00 

PDICK 33 I 000,0.00 
5 000,000 

25 0.00 
SUNNC 36 I 000 

5 000,000 
25 000,0.00 

TONSB 37 I 000,000 
5 000,000 
25 000,0.00 

August, 1989 

BALBB 24 I 000,000 
5 334' 

BLACB 25 I 000 
5 000 

25 0.00 
BUJEF 26 I 0.00 

5 0.00 
25 000 

CHIGB 27 I 0 00, 40.9' 
5 0.00, 146' 

DISCB 28 5 000 
25 000 

IIALLB 29 I 5 01' (-1 66-131) 
KIJKAB 31 l 000 

5 0()() 
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Table lll-12.--Continued 

Station Station Depth 
name number (m) C34 

PCHAT 32 000 
5 000 

25 000 
PDICK 33 I 0.00 

5 0.00 
25 0.00 

PGRAH 34 0.00 
0.00 

RASBS 35 000 
000 

25 0.00 
SUNNC 36 I 0.00 

5 000 
25 000 

TONSB 37 I 000,0 00 
5 0.00 

25 0.00 

June, 1990 

HALLB 29 000 
KUKAB 31 0.00 

July, 1990 

AGENC 23 000 
BLACB 25 000 
DLUEF 26 000 
IIALLB 29 000 
KATMB 30 000 
SUNNC 36 000 
TONSD 37 000 
WINDH 38 0.00 
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Table 111-13 ··Calibrated PAHs in beach mussels collected near selected caged mussel deployment stations in PWS, Alaska, following the EVOS of Match 24, 1989 in the SoWid. Also listed are the collection date of these mussels, and the 
station abbreviation of the adjacent caged mussel deployment station. Table 11-2 contains a key for the PAH abbreviations used here. Concentrations are reported as ng PAH/g wet tissue weight, corresponding% moisture determinations for 
these satnples are listed in Table 111-14 following. Method detection limits for these PAHs are listed in Table 111·1 above, as are results (ng) of analysis ofl t<L ofWiweatbered crude oil spilled from the hold of the Exxon Valdez 
determined by the methods ofthas study Entries ofO.OO indicate concentrations below method detection limits 

Station Sampling 
ll!!!!llL..... __ date Nallh Mellall2 Mell•lll Qil!!!llh Tril!!!lth flil!hen::tl j']UO[llll; Qithio fbmanth Memenl Cbn'se~ 

HERRB 08-03-89 2.26 1.05 000 283 13.2 0.00 119 6.20 8.36 35.1 121 
HERRB 09-07-89 938 5.44 6.62 000 000 0.00 0.11 0.00 0.19 7.63 33.5 
OI.SEN 09-05-89 052 0.00 000 0.00 0.00 000 014 0.00 0.22 0.00 1.21 
OLSEN 08-01-90 HI 0.61 3.57 0.00 0.00 0.55 000 0.00 0.96 000 0.00 
SLEEB 08-04-90 124 0.83 130 545 23.3 0.35 0.00 014 0.00 42.8 56.4 
SLEEB 08-04-90 0.68 1.13 2.02 14.1 479 019 4.29 13.5 24.6 69 3 71.4 
SMITI 09-16-89 188 35.3 33.9 2.29 2.68 2.70 I 05 000 303 17.7 44.0 

:ilillill! Q2-09-89 __ .......Qll___ Q:l7 02.1 000 12~ 024 000 000 2.18 6.01 22~ 
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Table 111-14.-Uncalibrated P AHs in beach mussels collected near selected caged mussel deployment Slalions in PWS, Aluka, followina the EVOS of March 24, 1989 in the Sound. Also listed are the collection dale of these mussels, and 
the station abbreviation of the adjacent caged mussel deployment station. Table II-3 contains a key for the P Ali abbreviations used here. Concemrations are reported as ng P AH/g wet tissue weight, COO'esponding % moisture 
detcnninations for these samplies are listed here. Method detection limits for these PAHs are listed in Table 111-2 above, as arc results (ng) of analysis of 11'1. of unweathered crude oil spilled from the hold of the Exxon Valdez determined 
by the methods of this study. Entries ofO.OO indicate concentrations below method detection limits. 

Station Sampling 
name date C2napb C3naph ~ C!fluor C20uor C3fluor Cldjthjo C2dj!hto _Qldjthio C!pbenan CZphenao Clpbenao 

HERRB 08-03-89 18.9 104 281 42.0 225 377 m 560 920 167 778 1170 
HERRB 09-07-89 000 415 574 3.5 30.7 85.2 16.5 109 237 21.1 168 361 
OLSEN 09-05-89 0.00 000 000 000 000 000 0.00 000 000 000 000 0.00 
OLSEN 08-01-90 000 000 f)()() 0.81 000 4.69 0.00 0.00 125 0.00 0.00 0.00 
StEEB 08-04-90 21.3 155 168 43.7 152 167 965 313 407 173 471 476 
StEEB 08#90 689 316 295 83.1 215 258 173 492 615 304 710 687 
SMITI 09-16-89 116 31.2 62 7 129 64.7 134 278 2523 543 491 293 613 
SNUGH 09-09-89 1.17 123 234 4.76 24.8 49.8 16.5 104 191 27.6 121 207 
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Table 111-14 --Continued, 

Sampling 
[lame date C'h!hellJUI Jdfl!!QIA__ Clcbm CZI:Iuys CkJ:m C4chm %Moisture 

HERRB 08-03-89 696 276 283 300 153 522 930 
HERRB 09-07-89 218 101 591 66,6 34.5 ),61 94.0 
OLSEN 09-05-89 000 0,00 0.00 0.00 0.00 0,00 93.0 
OLSEN 08-01-90 0.00 000 0,02 0.00 0.00 0,00 94,0 
SLEEB 08-04-90 219 103 9807 105 40.1 3.71 891 
SLEEB 08-04-90 293 156 137 139 55.3 686 880 
SMITI 09-16-89 343 68.4 127 131 61.8 13,5 100,0 
SNUQ!i 09~ 74.4 PS 42J 402 IM I~~ 210 

118 



Table 111-1 S Alkanes in beach mussels collected near selected caged mussel deployment stations in PWS, Alaska, following the EVOS of March 24, 1989 in the Sowtd. Also listed are the collection date of these mussels, and the station 
abbreviation of the adjacent caged mussel deployment station Table 11-4 eon1ains a key for the alkane abbreviations used here. Concentrations are reported as ng alkane/g wet tissue weight, corresponding %moisture determinations for these 
samples are listed in Table 111-14 above Method detection limits for these alkanes are listed in Table 111-3 above, as are results (ng) of analysis of I IlL of unweathered aude oil spilled from the hold of the Exxon Valdez determined by the 
methods of this study Entries ofO.OO indicate concentrations below method detection limits 

Station Sampling 
name date C)O Cll Cl~ Cll Cl4 CIS Cl6 ~17 ~ris cu ~):! ~19 C20 C2) 

HERRB 08-0l-89 19.1 24.8 68.1 166 108 176 275 241 672 971 545 98.9 120 79.1 
HERRB 09-07-89 45 4 15.6 000 41.7 136 98.6 85.9 120 222 55.1 194 16.1 28.4 28.0 
OLSEN 09-05-89 0.00 1.58 4.84 5.84 408 24 7 706 18.1 5.01 4.81 0.00 7 52 000 0.00 
OLSEN 08-01-90 0.00 206 5.92 8.80 10.9 45.9 13.7 16.1 997 0.28 0.00 0.00 1.21 8.58 
SLEEB 08-04-90 22.8 9.51 17.2 110 Ill 211 226 166 411 194 165 81.1 28.4 81.4 
SLEEB 08-04-90 000 17.8 75.1 181 216 218 116 57.0 419 112 126 72.9 136 116 
SMITI 09-16-89 190 106 456 822 55.9 157 212 161 507 185 124 140 156 175 
SNUGH 09-09-89 000 Ill 27.7 48.4 10.2 42.1 11.7 160 117 108 217 98.2 144 68.5 
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Table 111-15.-.Continued. 

D!!!!!g ________ !tlli; __ C21 Q_3 ___ !;;24_ _ __ ...!:;22___ _ C26 C27 __Q!__ ·- !;;l2 !:;~0 C32 .__s;;H_ ___ 

HERRB 08-03-89 Ill 93.6 145 224 247 219 194 161 114 111 196 
HERRB 09-07-89 342 22.5 22 9 68.9 643 101 50.9 32.4 25.0 19.1 0.00 
OLSEN 09-05-89 000 000 0.00 000 0.00 5.56 000 4.52 0.00 000 0.00 
OLSEN 08-01-90 5.02 3.19 211 528 2.61 6.86 18.0 16 7 000 000 0.00 
SLEEB 08-04-90 Ill 106 155 175 180 216 154 121 95.7 61.6 0.00 
SLEEB 08-04-90 162 163 222 251 260 199 166 129 129 59.1 0.00 
SMITI 09-16-89 311 140 87 7 144 Ill 108 108 102 108 46.7 67.9 

SNUGI:l 09-09-89 82.9 38.3 . ___ _lL5 601 37.2 62.6 76.6 56.4 l7-1 24.1 _____lti __ 
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Table IV-1.--Summary of calibrated PAH concentrations measured in reference samples. Two 
reference samples were processed and analyzed with each batch of 12 mussel samples. Listed 
below for each calibrated P AH is ( 1) the mean measured concentration, calculated from all the 
reference samples analyzed; (2) the standard deviation associated with (1); (3) the coefficient of 
variation (CV), calculated as 100 times the ratio of(2) and (1), (4) the nominal PAH concentrations 
present in each sample due to the reference spike, as determined by the National Institute of 
Standards and Technology (NIST) (except for dibenzothiophene); (5) the percent accuracy, 
calculated as 100 times the ratio of (I) and (4); and (6) the number, n, of reference samples included 
for these calculations. A total of 46 batches were analyzed; n is less than twice this number due to 
unacceptable recovery of associated deuterated surrogate standards, and because three batches 
were analyzed with a different reference material (see Methods section). Except for 
dibenzothiophene, which was purchased commercially, the P AHs in these reference samples were 
derived from Standard Reference Material 1491, supplied by NIST. The concentrations reported 
are ng P AH/g wet tissue weight. 

Aromatic cv Expected Percent 
Hydrocarbon Mean SD (%) Value Accuracy n 

Phenanth 218 31.58 14.5 205 106.2 85 
Mephenl 77 8.97 11.6 69 112.1 85 
Fluorant 204 27.27 13.3 169 121.0 85 
Pyrene 161 21.26 13.2 136 118.4 85 
Benanth 92 17.13 18.6 78 117.9 85 
Chrysenc 125 26.45 21.1 106 118.3 85 
Benepy 60 6.89 11.6 50 120.5 84 
Benapy 42 4.19 10.0 39 107.5 84 
lng~nQ 14 1.66 11.5 19 76.0 82 
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Table IV-2.-Summary of calibrated PAH concentrations measured in calibration stability samples. A mid-level calibration 
standard (prepared from NIST standards) was analyzed in the middle and near the end of each batch of 12 mussels, to verifY 
the accuracy and stability of the calibration curve determined initially for the batch. Listed below for each calibrated P AH is 
(1) the mean measured concentration, calculated from all the verification standards analyzed; (2) the standard deviation 
associated with (I); (3) the coefficient of variation (CV), calculated as 100 times the ratio of (2) and (1 ); ( 4) the nominal 
concentration of the standard; (5) the percent accuracy, calculated as 100 times the ratio of (I) and (4); and (6) the number, n, 
of verification standards included for these calculations. A total of 46 batches were analyzed; n may be less than twice this 
number due to unacceptable recovery of associated deuterated surrogate standards (see Methods section). Concentrations are 
ng P AWg wet tissue weight. 

Aromatic cv Expected Percent 
Hydrocarbon Mean SD (%) Value Accuracy n 

Naph 34.5 0.50 1.45 34.5 99.9 92 
Menap2 39.3 0.98 2.50 39.5 100.5 92 
Menapl 41.2 0.88 2.13 41.5 100.7 92 
Dimeth 35.6 0.80 2.25 36.0 101.0 92 
Trimeth 32.1 0.92 2.87 33.0 102.7 92 
Biphenyl 34.8 1.20 3.44 35.0 100.5 92 
Acenthy 34.2 1.63 4.78 34.8 101.8 92 
Acenthe 36.5 0.85 2.33 36.4 99.8 92 
Fluorene 36.0 1.36 3.77 36.4 101.0 92 
Dithio 39.5 1.11 2.81 40.0 101.3 84 
Phenanth 35.4 1.18 3.33 35.1 99.1 84 
Mephen1 33.9 1.43 4.21 35.0 103.2 84 
Anthra 39.1 1.75 4.49 39.1 100.0 84 
F1uorant 28.2 1.52 5.38 29.6 104.9 84 
Pyrene 28.1 1.64 5.86 29.5 104.9 84 
Benanth 17.6 2.19 12.44 18.0 101.9 84 
Chrysene 35.6 4.26 11.95 35.2 98.7 84 
Benzobfl 25.7 1.93 7.49 26.3 102.0 91 
Benzokfl 27.1 1.95 7.19 27.9 102.6 91 
Benepy 27.6 1.87 6.79 28.1 102.0 91 
Benapy 33.8 1.51 4.47 34.0 100.3 91 
Pery1ene 35.3 1.79 5.08 35.6 100.9 92 
lndeno 30.2 2.14 7.11 31.5 104.3 91 
Dibenz 25.1 2.00 7.97 25.9 103.3 91 
B~on 24.7 3.12 12.63 26.5 107.1 91 
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Table IV -3.--Summary of calibrated PAH concentrations measured in spiked method blank samples. A method blank 
sample spiked with a NIST PAH standard was analyzed with each batch of 12 mussels, to assess method accuracy. Listed 
below for each calibrated P AH is ( 1) the mean measured concentration, calculated from all the verification standards 
analyzed; (2) the standard deviation associated with (I); (3) the coefficient of variation (CV), calculated as 100 times the 
ratio of(2) and (1); (4) the nominal concentration of the standard; (5) the percent accuracy, calculated as 100 times the ratio 
of (1) and (4); and (6) the number, n, of verification standards included for these calculations. A total of 46 batches were 
analyzed; n is less than this number due to unacceptable recovery of associated d.euterated surrogate standards (see Methods 
section). Concentrations are ng PAH/g wet tissue weight. 

Aromatic cv Expected Percent 
Hydrocarbon Mean SD (%) Value Accuracv n 

Naph 84.0 5.62 6.7 82.5 101.8 45 
Menap2 96.7 5.95 6.2 94.5 102.3 45 
Menapl 102.3 6.22 6.1 99.5 102.8 45 
Dimeth 81.2 5.75 7.1 86.5 93.9 45 
Trimeth 77.9 5.73 7.4 79 98.6 45 
Biphenyl 84.8 7.74 9.1 84 101.0 45 
Acenthy 78.5 5.97 7.6 83.5 94.0 45 
Acenthe 88.2 4.99 5.6 87.5 100.9 45 
Fluorene 90.1 6.00 6.7 87 103.5 45 
Dibenzo 51.2 6.21 12.1 60 85.3 41 
Phenanth 85.6 5.99 7.0 84 101.9 45 
Mephenl 85.3 6.78 7.9 84 101.9 45 
Anthra 90.5 8.80 9.7 94 96.3 45 
Fluorant 72.7 6.68 9.2 71 102.4 45 
Pyrene 72.1 8.06 11.2 83.5 86.3 45 
Benanth 44.0 7.24 16.4 43 102.4 45 
Chrysene 92.2 17.20 18.6 84.5 109.4 45 
Benzobfl 70.9 11.80 16.6 63 112.5 45 
Benzokfl 73.0 11.22 15.4 67 108.9 44 
Benepy 77.0 11.48 14.9 67.5 114.1 45 
Benapy 83.2 5.66 6.8 81.5 102.1 45 
Perylene 85.0 5.88 6.9 85.5 99.4 35 
Indeno 72.7 10.71 14.7 75.5 96.2 45 
Dibenz 58.8 8.59 14.6 62 94.8 45 
BenzQI;! 64.7 7.84 12.1 63.5 101.8 45 
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Table IV -4. --Summary of alkane concentrations measured in calibration stability samples. A mid-
level calibration standard was analyzed in the middle and near the end of each batch of 12 mussels 
to verify the stability of the calibration curve determined initially for the batch. Listed below for 
each alkane is ( 1) the mean measured concentration, calculated from all the verification standards 
analyzed; (2) the standard deviation associated with (1); (3) the coefficient of variation (CV), 
calculated as 100 times the ratio of(2) and (1); (4) the nominal concentration ofthe standard; and 
(5) the percent accuracy, calculated as 100 times the ratio of(1) and (4). A total of 46 batches 
were analyzed; n may be less than twice this number due to unacceptable recovery of associated 
deuterated surrogate standards (see Methods section). Concentrations are ng alkane!g wet tissue 
weight. 

cv Spike Percent 
Alkane Mean SD (%) Amount Accuracy n 

C10 1267 18.65 1.5 1274 99.4 92 
Cll 1213 13.48 Ll 1212 100.1 92 
C12 1295 10.38 0.8 1289 100.5 92 
Cl3 1339 19.86 1.5 1326 101.0 92 
C14 1299 23.13 1.8 1274 102.0 92 
C15 1220 10.90 0.9 1198 101.8 92 
C16 1343 10.35 0.8 1318 101.9 92 
C17 1461 25.12 1.7 1447 101.0 92 
Pristane 1403 28.37 2.0 1355 103.6 92 
CIS 1563 26.65 1.7 1541 101.4 92 
C19 1363 44.25 3.2 1349 101.1 92 
C20 1224 14.39 1.2 1349 101.3 92 
C21 1188 24.66 2.1 1208 101.1 92 
C22 1336 26.11 2.0 1175 99.9 92 
C23 1197 20.90 1.7 1337 99.9 92 
C24 1247 22.43 1.8 1198 100.0 92 
C25 1174 25.03 2.1 1247 99.8 92 
C26 1163 29.09 2.5 1176 99.6 91 
C27 490 15.82 3.2 1168 99.4 91 
C28 1302 38.65 3.0 493 100.1 91 
C29 1166 17.57 1.5 1301 100.1 91 
C30 1236 28.31 2.3 1165 100.5 91 
C32 1176 100.98 9.4 1230 101.0 91 
C34 1224 226.78 18.5 1164 102.7 91 
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Table IV-5.-Summary of alkane concentrations measured in high and low reference samples. Two reference samples were 
processed and analyzed with 3 8 of the 46 batches of mussels (8 of the batches were analyzed with different reference 
materials not summarized here). Listed below for each alkane is (1) the mean measured concentration, calculated from all 
the reference samples analyzed; (2) the standard deviation associated with (I); (3) the coefficient of variation (CV), 
calculated as 100 times the ratio of (2) and (1); (4) the nominal alkane concentrations present due to the reference spike; (5) 
the percent accuracy, calculated as I 00 times the ratio of (1) and ( 4); and (6) the number, n, of reference samples included for 
these calculations. Accuracies are usually more than 1000/o due to alkanes present in the mussel tissue above those added 
with the reference spike. The reference spikes were prepared from commercially purchased alkanes. The concentrations are 
ng alkanelg wet tissue weight. 

cv Spike Percent 
Alkane Mean SD (%} AmQunt Agcuracv n 

High 

C10 1140 136.19 11.9 1275 89.4 42 
C11 1205 ll9.36 9.9 1212 . 99.4 42 
Cl2 1306 101.44 7.8 1289 101.3 42 
C13 1449 124.40 8.6 1326 109.3 42 
C14 1340 157.07 11.7 1225 109.4 42 
C15 1218 128.85 10.6 1198 101.7 42 
C16 1297 111.92 8.6 1318 98.4 42 
C17 1409 153.58 10.9 1447 97.4 42 
Pristane 1417 134.57 9.5 1355 104.6 42 
CIS 1568 122.80 7.8 1541 101.7 42 
C19 1397 108.42 7.8 1349 103.6 42 
C20 1246 103.96 8.3 1209 103.1 42 
C21 1246 119.22 9.6 1175 106.0 38 
C22 1370 113.42 8.3 1337 102.5 42 
C23 1238 103.87 8.4 1198 103.3 38 
C24 1257 181.14 14.4 1247 100.8 42 
C25 1223 111.55 9.1 1176 104.0 38 
C26 1157 189.40 16.4 1168 99.1 42 
C27 516 52.78 10.2 493 104.7 38 
C28 1350 161.70 12.0 1301 103.8 42 
C29 1241 103.07 8.3 1165 106.6 38 
C30 1300 114.52 8.8 1230 105.7 42 
C32 ll64 240.17 20.6 1164 100.0 42 
C34 1150 337.56 29.4 1192 96.5 42 

126 



Table IV -5.-Continued. 

Low 

C10 84.5 24.87 29.4 106 79.8 32 
Cll 111.1 26.68 24.0 101 110.0 33 
C12 214.5 73.44 34.2 108 198.6 33 
C13 248.4 55.94 22.5 111 223.8 33 
C14 249.8 102.65 41.1 106 235.6 34 
C15 242.2 55.59 22.9 100 242.2 34 
C16 206.1 57.02 27.7 110 187.4 34 
C17 179.7 25.85 14.4 121 148.5 32 
Pristane 247.7 129.15 52.1 113 219.2 34 
C18 197.3 54.09 27.4 129 152.9 34 
C19 165.7 51.72 31.2 113 146.6 34 
C20 118.0 27.30 23.1 101 116.9 34 
C21 107.9 19.62 18.2 98 110.1 34 
C22 128.7 25.04 19.4 112 114.9 34 
C23 115.7 18.03 15.6 100 115.7 34 
C24 120.4 14.69 12.2 104 115.7 34 
C25 132.0 29.25 22.2 98 134.7 34 
C26 115.4 27.37 23.7 98 117.7 34 
C27 71.7 19.85 27.7 41 174.8 33 
C28 119.7 28.41 23.7 109 109.8 33 
C29 121.2 26.47 21.8 97 125.0 33 
C30 117.6 21.89 18.6 103 114.2 33 
C32 111.1 22.72 20.5 97 114.5 33 
~l4 118.5 34.33 29.0 96 123.5 33 
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Table IV-6.--Summary of alkane concentrations measured in spiked blank accuracy evaluation 
standards. One of these standards was analyzed at the end of each batch of 12 mussels to verify the 
accuracy of alkane determinations. Listed below for each alkane is (1) the mean measured 
concentration, calculated from all the verification standards analyzed; (2) the standard deviation 
associated with (1); (3) the coefficient of variation (CV), calculated as 100 times the ratio of(2) and 
(1); (4) the nominal concentration of the standard~ and (5) the percent accuracy, calculated as 100 
times the ratio of ( 1) and ( 4). A total of 46 batches were analyzed; n may be less than twice this 
number due to unacceptable recovery of associated deuterated surrogate standards (see Methods 
section). Concentrations are as ng alkanelg wet tissue weight. 

cv Spike Percent 
Alkane Mean SD (%) Amount Accuracy n 

C10 993 66.06 6.7 1062 93.5 45 
Cll 995 67.00 6.7 1010 98.5 45 
C12 1100 68.46 6.2 1074 102.4 45 
Cl3 1134 61.40 5.4 1105 102.6 45 
CI4 1022 105.37 10.3 1062 96.3 46 
CIS 994 74.56 7.5 998 99.6 46 
CI6 1134 76.60 6.8 1098 103.3 46 
C17 1236 119.86 9.7 1206 102.5 46 
Pristane 1275 96.85 7.6 1129 113.0 46 
C18 1246 85.62 6.9 1284 97.1 46 
CJ9 1119 65.28 5.8 1124 99.6 46 
C20 1019 57.02 5.6 1007 101.2 46 
C21 1002 58.46 5.8 979 102.1 42 
C22 1120 54.93 4.9 1114 100.6 46 
C23 1008 49.11 4.9 998 101.0 42 
C24 1037 104.79 10.1 1039 99.8 46 
C25 985 57.94 5.9 980 100.5 42 
C26 961 105.98 11.0 973 98.8 46 
C27 409 26.83 6.6 411 99.5 42 
C28 1080 95.41 8.8 1084 99.6 46 
C29 976 53.10 5.4 971 100.5 42 
CJO 1029 53.47 5.2 1025 100.4 46 
C32 962 131.89 13.7 970 99.1 46 
C34 976 179.42 18.4 993 98.3 45 

128 



Table IV-7.--Surn.mary of alkane concentrations measured in NIST-derived accuracy evaluation 
standards (QA-CH-2). One of these standards was analyzed at the end of each batch of 12 mussels 
to verifY the accuracy of alkane determinations. Listed below for each alkane is ( 1) the mean 
measured concentration, calculated from all the verification standards analyzed; (2) the standard 
deviation associated with (1); (3) the coefficient of variation (CV), calculated as 100 times the.ratio 
of(2) and (1); (4) the nominal concentration of the standard, as determined by the National Institute 
of Standards and Technology; and (5) the percent accuracy, calculated as 100 times the ratio of(l) 
and (4). A total of 46 batches were analyzed; n may be less than this number due to unacceptable 
recovery of associated deuterated surrogate standards (see Methods section). Concentrations are 
ng alkane/g wet tissue weight. 

cv Spike Percent 
Alkane Mean SD (%) Amount Accuracy n 

CIO 899 62.10 6.9 930 96.7 45 
Cll 934 63.11 6.8 1058 88.3 46 
Cl2 904 59.89 6.6 930 97.2 46 
Cl3 850 58.35 6.9 870 97.7 46 
C14 837 71.76 8.6 863 97.1 46 
Cl5 823 68.60 8.3 848 97.1 46 
Cl6 712 56.75 8.0 740 96.2 46 
C17 678 70.37 10.4 683 99.2 46 
Pristane 377 70.05 18.6 434 86.8 46 
CIS 615 58.05 9.4 641 96.0 46 
Phytane 40 8.85 22.1 45 89.6 39 
C19 s ... ., ...... 49.12 9.4 548 95.3 46 
C20 509 46.58 9.2 527 96.5 46 
C22 411 31.07 7.6 428 95.9 46 
C24 309 18.66 6.0 321 96.2 46 
C26 231 20.64 8.9 236 97.9 46 
C28 143 45.21 31.5 161 89.3 46 
C30 114 13.61 11.9 116 98.4 39 
C32 114 38.98 34.1 94 122.0 38 
C34 J:: 64.53 52.9 80 151.9 38 
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