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ABSTRACT

We col | ected and analized sanpl es of sedinments and nussel s
(Mytilus trossulus) for al kane and aromati ¢ hydrocarbons from

ei ght sanpling stations adjacent to the oil tanker vessel
transportation corridor through Prince WIIiam Sound, Al aska,
during the period from 1977 to 1980, to determ ne baselines prior
to the start of oil tanker novenent through the Sound. W

eval uated interannual variability of these analytes using a two-
factor analysis of variance of logarithmtransfornmed hydrocarbon
concentrations determned in duplicate sanples collected in June
1977 and in June 1978 at six of the stations. Intra-annua
variability was eval uated using anaLyses of duplicate samples
collected in Muy, June, and August 1978 at seven of the stations,
In addition, total organic carbon and grain size distribution was
determned in the sedinent sanples, the lipid content was
determned in the nussel sanples, and the surface seawater
tenperature and salinity was determned for each sanpling

stati on.

The hydrocarbon anal yses indicated chronic, |owlevel
hydrocarbon contam nation that probably originates from snal
fuel spills, ballast water discharges, and fuel -conbustion
exhaust em ssions of occasional vessel activity adjacent to three
of the sanpling stations: Constantine Harbor, Rocky Bay, and
Mneral Flats, in decreasing order of contam nation,
respectively. Sedinents at these three stations were
contam nated by aromatic hydrocarbons found at concentrations
that were generally less than 10 ng/g dry sedi nent wei ght, but
above detectable Iimts (< 1.0 ng/g). In contrast, the remaining
five stations showed no indication of petroleum hydrocarbon
cont am nat i on, Prinarily because detected aromatic hydrocarbons
were present only sporadically and at concentrations that were
generally near detection limts. Both perylene, which was found
at concentrations well above detection limts at all stations
outside Port Val dez, and phenanthrene, which was al so found
sporadically at all sanpl|n% stati ons may have natural sources.
Concentrations of aromatic hydrocarbons were frequently too | ow
at nost of the sanpling stations to allow evaluation of intra-
and interannual variability.

Concentrations of individual n-al kanes varied substantially
in sedinents and in nussels. The nost abundant n-al kanes in
sedi nents included normal al kanes with an odd number of carbon
atons and a nol ecul ar wei ght greater than tetradecane (C 14).
Concentrations of these n-al kanes were generally in the range of
10 to 100 ng/g dry sedinent weight and exceeded 1,000 ng/g at
Constantine Harbor. The nost abundant n-al kanes in nussels
i ncluded decane (C-10) through heptadecane (C-17), and pristane
at concentrations generally ranging from10 to over 1,000 ng/g
dry tissue weight.
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Sources of al kanes in sedinments included terrigenous plant
waxes, marine plankton, and possibly marine nacrophytic al gae at
all the stations; petroleumderived al kanes were al so found at
Constantine Harbor. Terrigenous plant waxes in sedinments were
i ndi cated by hi gh abundances of odd-nunbered carbon n-al kanes of
nol ecul ar wei ght greater than nonadecane (C 19) conpared with
even- nunbered carbon n-al kanes in these sedinents, and by slight
but significant intra-annual variability of these odd-nunbered
carbon al kanes in sedinents, which probably arose from seasona
deposi tion of senescent |eaves. Marine planktonic and al ga
sources of pristane and nornal al kanes were indicated by the
presence of these al kanes in sedinents and in nussels, and by the
relatively high abundances of pristane; pentadecane (C 15), and
hept adecane (C-17) in sedinments and in nussels.

The concentrations of pristane, pentadecane (C 15), and
hept adecane (C-17) varied significantly in sedinents, in nussels,
or in both, intra-annually or interannually. Pristane
variability in sedinents and in nussels was significantly
correlated and was probably due to variability of popul ations of
cal anoi d copepods in Prince WIliam Sound. Neither pentadecane
variability nor heptadecane variability were correlated in
sediments and nussels, suggesting rnultiple biological sources of
t hese al kanes.

These results indicate that, except in areas affected by
| ocal i zed vessel traffic, intertidal sedinents and nmussels in
Prince WIIliam Sound were remarkably free of petroleum
contam nant hydrocarbons during the period of this study. The
hydr ocarbons found in sedinents and nussels unaffected by vessel
traffic can be adequately explained by known, natural sources.
As a result, sediments and nussels contam nated by crude oil from
the Exxon Valdez oil spill should be particularly apparent due to
t he general absence of other confounding sources of petrol eum
hydr ocar bons.
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| NTRODUCTI ON

The oil spill that resulted fromthe March 1989 groundi ng of
the oil tanker vessel Exxon Val dez provi des a uni que opportunity
for the study of marine oil pollution effects because the spilled
crude oil polluted a | arge geographic area that was previously
considered pristine. Large-nmarine oil spills nore commonly occur
along wel | established tanker routes that are already nmeasurably

polluted by oil, where the effects of a particular oil spill are

confounded with effects of prior spills or of chronic oi

pollution sources. In contrast, the Exxon Valdez oil spill is
the only large spill along a recently established najor oil

tanker route, so the fate and effects of the spilled oil should
be nore clearly discernable.

The only sources of confoundi ng hydrocarbons in the areas of
Prince WIliam Sound, Al aska, inpacted by the spill are naturally
occurring h%drocarbons and ant hropogeni ¢ hydr ocarbons from
occasional boating activity in the Sound or due to |ong-range
at nospheric transport. Naturally occurring hydrocarbons may
i nclude: al kane hydrocarbons produced fromterrigenous and narine
bi ol ogi cal sources such as plant waxes (Kol attukudy 1976;

Eglinton et al. 1962) and phytopl ankton (Blumer et al. 1971,
CGark and Blunmer 19,67); polynuclear aromatic hydrocarbons (PAHs)
generated by forest fires (Htes 1981; Farrington et al. 1977,
Youngbl ood and Bl umer 1975) and subsequently precipitated into

t he drainage basin of the Sound; perylene produced from

uni dentified but probably natural sources (Venkatesan 1988, and
citations therein); and aliphatic and aronatic hydrocarbons
originating from natural oil seeps. Anthropogenic hydrocarbons
in the Sound can result fromchronic small spills of fossil fuels
associ ated wth boating and shipping directly into seawater, and
fromfossil fuel conbustion products subsequently precipitated
that originate from boating and shipping, or from distant
industrial centers (Lake et al. 1979; Lunde and Bjorseth 1977).

W sanpled intertidal sedinents and tissues of nussels
Mytilus trossulus in Prince WIliam Sound during a 4-year, period
beginning in 1977 to establish the levels and variability of
hydrocarbons in these nmatrixes prior to any large-scale pollution

"events. The likelihood of such |arge-scale pollution events
within the Sound increased substantially in, July 1977 with the
| arge vol ume of crude oil tran5ﬁorted after the opening of the
trans- Al aska oil pipeline, which connects the Prudhoe Bay oi
field with a tanker termnal at Val dez, Al aska.

Qur specific objectives were to determne the levels, intra-
annual variability, and interannual variability of selected
al kane hydrocarbons and PAHs in intertidal sedinments and in
M trossulus tissues at a network of sanpling stations over the
| -year sanpling period, and if possible to identify the likely
sources of hydrocarbons found. W chose sedinments and nussels to
facilitate conparison wth the |arge body of data on hydrocarbons
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in these two matrixes in the literature. W present our results
now to facilitate eval uation of hydrocarbon anal yses of these
matrixes in Prince WIliam Sound conducted in the aftermath of
the Exxon Valdez oil spill

MATERI ALS AND METHODS

Sanpling Stations

Prince WIlliam Sound is one of North America's |argest tidal
estuary systens occupyi ng about 6,500 km on the southern coast
of Alaska. There is a nean precipitation of 4.6 mat sone
| ocations (Arctic Environmental Information and Data Center 1977)
which is sufficient enough to depress salinities wthin the Sound
and influence adjacent oceanic currents. The prevailing ocean
current enters the Sound through H nchinbrook Entrance in the
south-central part of the Sound and exits mainly through Mntague
Strait in the southwest (Galt et al. 1991).

Intertidal sedinent and nussel sanples were collected from
four to eight stations in Prince WIIliam Sound, Al aska, during
the period May 1977 to August 1980. The latitude, |ongitude, "and
collection dates for each station are listed in Table 1, where
the station nunbers correspond with those in Figure 1, and where
entries for sedinent tenPerature and seawater salinity in Table 1
indicate sanples were collected. The eight sanpling stations
bracket the oil tanker route inside Prince WIlIliam Sound to the
Al aska pipeline ternminal in Port Valdez (Fig. 1). The eight
stations were not all sanpled prior to the June 1978 sanpling.

The sanpling stations are sub{ect to dissimlar
envi ronnental influences. Two stations, Dayville Flats and
Mneral Flats, are located inside Port Valdez near the oil tanker
termnal and the city of Valdez, Al aska, respectively (Fig. 1).
The surface waters of Port Valdez receive sufficient fresh water
fromdirect precipitation and glacial nelt-water to depress
salinities substantially, particularI% in late sumer (Table 1,

In addition, the glacial nelt-water bears a high sedinent |oa
that is deposited in the Port. Although renmote from hunan
activity, the station at Siwash_Bay is simlarly affected by
fresh and glacier melt-water. The other stations are not
directly exposed to glacial nelt-water.

The stations at Constantine Harbor and at Rocky Bay are
exposed to the effects of occasional vessel traffic. nstantine
Harbor was the site of an early Russian settlenent, and nore
recently has been used as a port of refuge for vessels seeking



Table 1.--Sample station locations, sampling dates, salinities and temperatures. Salinities (%) and temperatures (°C) are given for each sediment and
mussel sample collection date at each sampling station. Missing values for salinity and temperature indicate no samples collected. M=
measurement not taken. The sample station numbers refer to those in Figure 1.

1977 1978 1979 1980
May June Oct May June Aug May Aug Aug
Sample station (Latitude (°N) . Longitude (°W) 6-12 26-31 10-14 5-10 19-25 15-20 10-19  6-13 23-30
1. Bligh Island 60°52'02" 146°4520" 23.1% 24.8% 27.7T% 25.0 26.9% 24.4% 28.5% 21.3% 23.2%
7.7°C 14.4°C 9.0°C 6.5°C 11.6°C 14.3°C 14.6°C 15.0°C 13.3°C
2. Constentine 60°21°'20" 146°39138n 3.1 26.2% 24.5% 23.3%  21.8% 3. 21.2% T 22.9%
Harbor 9.2°C 13.0°C 5.1°C 10.0°C 14.1°C 7.9°C 13.3°C 13.5°C
3. Dayville 60°05' 19" 146°16'40" M M 23.5% 27.4% 10.9% O0.7% 19.5% 5.3% 10.1%
Flats 9.1°C 11.5°C 10.0°C 7.3°C 11.6°C 7.6°C 14.2°C 12.2°C 12.0°C
4. Mineral 60°0747m 146°25'05" 23.5% B8.7% 0.1% 19.8%  4.4% . 10.8%
Flats 7.2°C 10.8°C 10.1°C 11.2°C 16.1°C 10.2°C
5. Naked Island 60°39'08" 147°26'14% 31.68 27.6% 27.7% 29.2% 29.3% 25.3% 30.00 26.5% 25.9%
9.0°C 14.4°C 9.0°C 5.1°C 12.5°C 13.2°C 10.0°C 15.0°C 13.8°C
6. Olsen Bay 60°44122¢ 146°11453" 27.1% 24.8% 21.6% 26.1% 23.2% 22.2%
8.0°C 11.0°C 14.5°C 7.1°C  16.7°C 14.2°C
7. Rocky Bay 60°20'06" 147°07'43n 27.3% M 28.4% 25.0% 27.2% 25.7%W" 26.4%
13.8°C 6.0°C 11.4°C M 8.5°C 14.4°C M
8. Siwash Bay 60°57112" 147°40'50" 16.5% 22.5% 22.1% 23.2% 18.4% 28.3% 17.6% 17.1%
11.0°Cc 8.6°C 6.2°C 8.9°c 9.8°C 8.5°C 12.2°C 10.2°C

*Mussels only collected
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shelter fromthe frequent storms in the GQulf of Alaska. Al though
an excellent harbor, it is yery poorly flushed due to its shape.
Rocky Bay is fished commercially for several species, resulting
In occaslionally dense vessel traffic.

The stations at Bligh Island, Naked Island, and O sen Bay
are rarely exposed to human activities and are exposed to simlar
oceanographic conditions that are typical of nost of the Sound.

Sanmpl e Col |l ection

Sedi ment collection transect lines (30 m were |ocated
parallel to the water line fromthe -0.75 mto +0.75 mtide
l evel s. Sedinent cores were collected using a rinsed,
hydrocarbon-free stainless steel cookie cutter. Sedinment sanples
were collected in triplicate at each site by conpositing 10 cores
(diameter 3.2 cmx depth 1.25 cn) taken at random al ong the 30-m
transect for each sanple. Conposite sedinents were placed in
di chl oronet hane-rinsed glass jars and were frozen wthin 2-3
hours of collection.

Mussel collection transects were |ocated in nussel bands
parallel to the water line, usually just above the sedi nent
transects (-+l mtide level). Missel sanples were collected in
triplicate by taking approxinmately 30 2-5 cm nussel s (enough to
produce 3 10 g tissue) at random along the 30-mtransect. The
col | ected nussel sanples were placed into dichloronethane-rinsed
glass jars and were frozen within 2-3 hours of collection.

Sedi ment Physical Masurenents

Total organic carbon was determ ned by the nmethod of Jackson
(1958). Sedinent grain size distribution was determ ned using
standard sieves and pipetting nmethods (Krunbein and Pettijohn
1938).  Sedinment dry weight was determ ned gravinetrically by
nmeasuring the weight lost after drying for 24 hours at 100°C.

Miussel Tissue - Dry Weight and Lipid Determnation
Mussel tissue dry wei ght was determned gravinetrically by
nEasurln?_the wei ght [ost after drying for 24 hours at 120°C.
Percent lipid of the tissue was determ ned by the nethod of
Hanson and A ley (1963) and is reported on a dry wei ght basis.
Chem cal Analysis

Sedi nrent and nussel tissue sanples were anal yzed for nornal
al kanes having 10 to 30 carbon atons (C-10 to C 30), pristane,
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phytane, and the PAHs listed in Table 2. Pristane and phytane
refer to 2,6, 10, 14-tetranet hyl pent adecane and 2, 6, 10, 14-

t et ramet hyl hexadecane, respectively. Concentrations are reported
as ng/g dry weight. Not nore than two sanples were anal yzed from
any triplicate of sanples collected.

Sedi nent and nussel tissue sanples were processed for
anal ysis in batches consisting of 8-10 sanples, a reagent bl ank,
and a spi ked reagent blank. The al kane dodecyl cycl ohexane (DCH)
was added to the sanples and to the spiked blank, but not to the
reagent blank, to verify recovery of alkane analytes. An aliquot
of the hydrocarbons listed in Table 2 was added to the spiked
blank to estimate |osses during analysis. The sanples, reagent
bl ank, and spi ked bl ank were processed identically.

Extraction Procedure

Hydrocarbons in sedi ment sanples were extracted using a
ball-mI| tunbler extraction procedure described fully in Brown
et al. (1980). An aliquot of DCH was added to a 100 g wet
sedi nent sanple, which was subsequently dewatered by swirling the
sanmple with two successive aliquots of 50 ml nethanol per al|guot
inalL bottle. The two nmethanol aliquots were then decante
and conbined in a 600 m beaker, and 100 M of 2:I
di chl oronet hane: nethanol was added to the bottle containing the
sedinent sanple. The bottle was sealed with a Teflon-1ined
screwcap and rolled on a ball-mll tunmbler for 16 hours
(overnight). The extract was decanted into the 600 m beaker
containing the nmethanolic extracts, together with 5 ni
di chl oronet hane used to rinse the sanple and bottle. The
di chl or onet hane- net hanol sedi nent extraction step was repeated
twice, first for 6 hours, then for 16 hours, with 100 m each
time.

The conbined extracts were filtered through a coarse
fritted-glass filter into a 1 L separatory funnel and extracted
with 500 M distilled water to renpove mnethanol . The aqueous
phase was separated and back-extracted with 20 ni
di chl oronet hane, and the dichl oronet hane phases were conbi ned and
filtered through a 19 mmid chromatography col unm contai ni ng
20 m of activated silica gel covered with a 1 cmlayer of sand.
The dichloronmethane filtrate and rinses were concentrated and
exchanged into 2 nml of hexane under refl ux.

Hydrocarbons in whol e nussel tissue were extracted using a
procedure described fully by Brown et al.. (1979). Wiole tissues
from sanpl es of nussels were nechani cally honogeni zed for at
| east 30 seconds. A 10 g aliquot of the honpbgenate was conbi ned
wth 6 m of 4 N sodium hydroxide in a 40 ml centrifuge tube
capped with a Teflon-lined screw cap, shaken for 1 mnute, and
digested at 30°C for 18 hours. A 15 m aliquot of diethyl ether
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Table 2.--ldentities and abbreviations of alkane and aromatic hydrocarbon
anal ytes determned in sedinent and in nussel tissue sanples of
this study.

Alkane Analvte Abbreviation
Decane c-10
Undecane c-11
Dodecane c-12
Tridecane c-13
Tetradecane c-14
Pentadecane c-15
Hexadecane c-16
Heptadecane c-17
Pristane Pris
Octadecane _ c-18
Phytane . Phyt
Nonadecane c-19
Eicosane c-20
Heneicosane c-21
Docosane c-22
Tricosane c=-23
Tetracosane c-24
Pentacosane Cc-25
Hexacosane c=-26
Heptacosane c-27
Octacosane c-28
Nonacosane c-29
Triacontane c-30
Hentriacontane : c-31
Aromatic Analyte Abbreviation
iso-Propylbenzene I-Probz
n-Propylbenzene N-Probz
Indane Indan
1,3,5-Trimethylbenzene Tmebz
Naphthalene Naph
Benzothiophene Bzthio
2-Methylnaphthalene 2-Menap
l1-Methylnaphthalene 1-Menap
Biphenyl Biphen
2,6-Dimethylnaphthalene 2,6-DMN
2,3,5-Trimethylnaphthalene 235-TMN
Fluorene Fluoren
Dibenzothiophene DBZ
Phenanthrene ) Phenan
Anthracene : Anthra
l1-Methylphenanthrene Mephen
Fluoranthene Flanth
Pyrene Pyrene
Benzanthracene Bzanth
Chrysene Chryse
Benzo-[e]-pyrene Bzepyr
Benzo-{a]-pyrene Bzapyr

Perylene Peryl
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was added to the centrifuge tube after it had cooled to room
temperature, and the re-capped tubes were shaken for 1 m nute and
centrifuged for 10 mnutes. The ether phase was transferred to a
30 M bottle, and the sanple was re-extracted with 10 m of
diethyl ether. The conbined ether extracts were dried with 0.5 g
sodium sulfate, transferred to a concentrator tube, then
concentrated and exchanged into 2 ml of hexane under refl ux.

Fractionation Into Hydrocarbon C asses

Al kane and aromatic hydrocarbons were separated by col um
liquid chromat ography using silica gel. The silica gel (Davison
grade 923) was 100-200 nmesh activated at 150°C for 24 hours. The
chromat ography colum was packed with 7 g silica gel covered with
a 1l cmlayer of sand in dichloronethane, and then washed w th
40 m of petroleumether. The sanple in 2 ml hexane was | oaded
onto the top of the colum and eluted with 15 m petrol eum et her,
then 3 m 1:4 dichloronethane: petrol eumether, then 25 m 2:3
di chl or onet hane: petrol eum ether. The first 18 nl of eluate
col | ected contai ned the al kane anal ytes, and the next 25 m of
eluate contained the aromatic analytes. Elenental sulfur was
renoved fromthese eluates with cogper metal that was activated
through rinsing with concentrated hydrochloric acid, then
net hanol. The eluates were prepared for analysis by gas
chromat ography (GC) by concentration to 0.7 m under reflux,
addition of 1.0 ml internal standard (4 ng/ul hexanethyl benzene
(HVB) in hexane), and re-concentration to 0.7 - 1.0 m.

Gas Chr omat ogr aphy

The al kane and aromatic hydrocarbon extract fractions were
anal yzed using GCCwith a h dro%gp_flane ioni zation detector (FID)
to neasure each analyte. he I nstrunment conditions were the
sane for the al kanes and aromatics. The GC anal ysis was
performed on a Hew ett-Packard nodel 5840A gas chronatograph
equi pped with a 30 mlong by 0.25 mmid glass capillary colum
coated with a di methyl siloxane polymer (SE-30). A 2 ul aliquot
of sanple was injected into the injection port operated in the
splitless node at 280°C. The split valve was opened after 0.3
mnutes. The carrier gas was helium the initial colum
tenperature was 40°C for 5 mnutes, but then was raised at a rate
of 4°/mnute to 270°C. The detector was operated at 300°C and
used nitrogen nake-up gas. Analyte peak area response was
determ ned using an el ectronic integrator.

_ F%drocarbon anal yte, concentrations in the extracts injected
into the GC were determ ned by conparison of the ratio of analyte
FID response and internal standard (HVB) FID response for_a
sanple with the sane ratio for a hydrocarbon standard. The
concentration of hydrocarbon analyte in the original sanple was
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calculated as the ratio of the amount of analyte present in the
original sanple and the equival ent dry weight ofthe sanple. The
equi val ent dry weight of a sanple is the product of the sanple
wet weight and the ratio of wet and dry weights of that sanple,
whi ch were determ ned using a 10-20 g subsanple for sedinments and
a 3 g subsanple for mnussel tissue honbgenates.

Detection limts were estimated on the basis of the m ni num
measur abl e instrunment response, response factors for standards,
and sanple dry weight. ese estimates of detection [imt
concentrations are indicated by the preceding symbol "<" for each
anal yte not detected in each sanple In Tables Al through A-4 in
t he Appendi x.

Confirmation of Aromatic Hydrocarbon Analyte Identities by Gas
Chr onat ogr aphy/ Mass Spectronetry

The identity of aromatic hydrocarbons detected and neasured
by GO FID were confirnmed by GO M analysis in each sanple matrix
at each sanple station

Data Anal ysis

| ntra-annual trends of selected al kane anal ytes were
eval uated using a two-factor analysis of variance (ANOVA), where
factors included seven sanple stations and the three sanple
collection periods listed in Table 1 for 1978. Data from 1978
wer e eval uat ed because nore of the sanple stations were sanpl ed
and anal yzed in duplicate than in other years, resulting in a
bal anced ANOVA wi th maxi mum power. The sanple station not
i ncluded for the ANOVA was the Mneral Flats station in Port
Val dez, which was not sanpled in May of 1978. The anal ytes
sel ected for evaluation included: pristane, phytane, and the
normal al kanes from G- 12 through C 31 in sedinents; pristane and
the normal al kanes from C-12 through G 17 in nussels were al so
included. The remai ning al kane anal ytes and all the aromatic
analytes in both sedinents and nussels were only sporadically
above detection limits, precluding evaluation by ANOVA.

| nterannual trends of selected al kane anal ytes were
eval uated using a two-factor ANOVA, where factors included six
sanpl e stations and two sanple collection periods: June 1977 and
June 1978. Data from June of these years were eval uated because
nore of the sanple stations were sanpled and anal yzed in
duplicate than the other nonths, resulting in a balanced ANOVA
wi th maxi num power. The sanple stations not included for the
ANOVA were the O sen Bay station and the Mneral Flats station in
Port Val dez, which were not sanpled in June of 1977. The
anal ytes selected for evaluation included: pristane, phytane, GC
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15, and the normal al kanes from G 17 through C 31 in sedinents;
pristane and the normal al kanes from C12 through G 17 in nussels
were also included. The remaining al kane anal ytes and all the
aromatic analytes in both sedinments and nussels were only
Rﬁg&gdically above detection linits, precluding evaluation by

The associ ation of an al kane analyte in sedinments wth
nmussel tissues was eval uated using the Pearson product-nonent
correlation coefficient. Data fromall the sanpling stations and
fromall the sanpling dates were included for the correlation
coefficient calculations. Correlation coefficients were
determined for C15, G 17, and pristane because these were the
only three hydrocarbon anal ytes consistently present in both
sedi ments and nussels.

The original alkane concentrations, c, were transformed as
In(c + 1), and the correlation coefficients and the ANOVAS were
cal cul ated using the transfornmed val ues.

RESULTS

The concentrations of al kane and of aromatic hydrocarbon

anal ytes found in sedinments and nussels are listed in Tables A-I
t hrough A-4 of the Appendix. The percent total organic carbon
éT(ID is also listed in Table Al for each sedinment sanple where
etermned, and the percent lipidis also listed in Table A-2 for
each nussel sanple where determned. The sedinment grain size
distribution is listed in Table A-5 for each sedi nent sanple
where determined. Percent TOC, percent lipid, and sedinent grain
Size are presented in these tables to facilitate conparison wth
future work. Following is a sunmary and statistical

eval uation of the hydrocarbon results listed in these tables.

. Al kanes
A Sedi nent s

Mean concentrations of individual alkane analytes were
generally on the order of 1 to 10 ng/g dry sedinent, ranging up
to about 100 ng/g, at all sites except Constantine Harbor
(Fig. 2). Mean al kane concentrations were consistently elevated
by a factor of about 5 or nore_at Constantine Harbor conpared
thh the other sites (Fig. 2). These nean concentrations are
averages of sanple duplicates and of all sanpling periods.

~ Sedinents at Constantine Harbor contai ned numerous
uni dentified al kane hydrocarbons conpared with sedinments at the
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other sanpling stations. Representative chromatograns of al kanes
i n sedinent sanples at Constantine Harbor, Dayville Flats, and

O sen Bay in June 1978 are presented in Figure 3. Note the
presence of nunerous unidentified peaks in the Constantine Harbor
chromat ogram that are generally absent in the Dayville Flats and
A sen Bay chromatograns of Figure 3. Constantine Harbor is the
only sanpling station where these unidentified peaks are
typically present.

Concentrations of normal al kanes having an odd nunber of
carbon atons generally predom nate over adjacent even-nunbered
al kanes at all eight sites, wth exceptions in the G10 to C 14
range of the nornal al kanes (Fig. 2). The sumof the nean
concentrations of odd C15 thru G 31 account for 71 - 89%
depending on the site, of the sum of the nean concentrations of
all the alkanes, with maxima at G 15 to G 19 and at G 27 to C 31.

Pristane and phytane are relatively mnor constituents of
al kanes in sedinents. Mean pristane concentrations were highest
at Naked Island, Constantine Harbor, and Rocky Bay, with nean
concentrations of 43.6 ng/g, 42.6 ng/g, and 24.4 ng/g,
respectively. However, even at these three stations, the nean
pristane concentration was |ess than 8% of the sum of the nean
concentrations of all the alkanes at the respective stations.
Phyt ane concentrations were consistently highest at Constantine
Har bor at a mean concentration of 9.07 ng/g; nean phytane
concentrations at the other stations range from1.04 to
3.43 ng/g.

| ntra-annual Variation - Sedinents

In 1978, the sanpling period was at |east a highly
significant factor (P < 0.01) for six al kane anal ytes, based on
the intra-annual two-factor ANOVAs (Table 3). The ANOVA
interaction termwas not significant for two of these al kanes,
pristane and C-20, indicating uniform changes of these two
al kanes across the sanpled stations. These two al kanes were
consistently lower in August 1978 than in May 1978 at each
sanpl ed station (Table 4). The ANOVA interaction term was
significant for the other four alkanes, C 13, C14, C 16, and
C- 18, (Table 3), indicating station-specific significant changes
of these al kanes. These four al kanes increased from May 1978 to
August 1978 at Bligh Island and at Siwash Bay, but decreased
during this sane period at the other sanpled stations (Table 4).

Sanmpling period is a significant factor (P < 0.05) for eight
other al kane anal ytes at stations sanpled in 1978, and the ANOVA
interaction termis either not significant or is marginally
significant (P -0.05) for these analytes (Table 3). These
al kanes include phytane, C19, G211, G22, C24, C27, CG29, and
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Table 3.--Summary analysis of variance table for intra-annual variation of

logarithmically transforned al kane concentrations in sedinents
during 1978 at seven sanpling stations. The excluded station is

M neral Flats because it was not sanpled in May 1978. The two-
factor ANOVA includes 1978 sanplin? period and sanpling stations as
the two factore, and is performed for each al kane anal yte |isted

bel ow independently. Also listed for each al kane anal yte bel ow are
the ANOVA F-ratios of the sanpling period nean square (df = 2) and
the error nean square (df = 21), the sanpling station nean square
(df = 6? and the error nean square, and the Interaction nean square
of sampling periods and sampling stations (df = 12) and the error
mean square. The error nean square is itself listed for each al kane
analyte to allow the reader to reconstruct the full ANOVA table for
each al kane. These ANOVA's are fully balanced, with two
observations for each conbination of sanpling period and sanpling
station. The synbols *, ** ~and *** associated with the F-ratios
indicate significance (P < 0.05), high significance (P < 0.01), and
very high significance (P <0.00l), respectively. Al kane
concentrations of Table A-l were transforned as In (c + 1), where c
isltqe concentration listed in Table A-l, prior to the ANOVA

cal cul ation.

Mont h St ati on® [ nteraction

Al kane F2,21 F6821 F12,21 Mse

c-12 0.616 366.690 1.393 0.02317
c-13 18.044*** 365.154 3.950%** 0.01739
Cc-14 14.799%** 592.745 3.075* 0.01127
c-15 0.417 20.096 3.897*%x* 0.11630
c-16 12.994%#« 187.574 7.061%%% 0.02663
c-17 2.784 8.646 1.479 0.38994
Pristane 19.628%xx 62.532 1.407 0.13396
c-18 9.186% 133.512 J 2.780* 0.03616
Phytane 3.532# 26.914 0.950 0.08818
c-19 3.509« 167.232 2.271%* 0.06218
c-20 11.081**w 199.373 1.822 0.02777
c-21 4.930% 166.873 1.785 0.04759
Cc-22 4.762~* 143.210 1.192 0.05169
c-23 2.851 113.380 ‘ 1.073 0.07033
c-24 3.704* 58.683 0.644 0.11632
c-25 2.319 23.230 0.675 0.32814
c-26 2.630 16.378 0.284 0.26987
c-27 4.848%* 61.487 2.020 0.07321
c-28 1.098 14.344 0.338 0.32321
c-29 4.303% 75.760 1.698 0.11073
c-30 0.370 13.195 0.624 0.60154
c-31 4.708* 80.887 1.337 0.14173

“All numbers are very highly significant.



Table 4. --Proportiona

14
change from May 1978 to August 1978 of

al kane anal ytes in sedinents at
The excluded station is Mnera
not sanpled in May 1978.
calculated as (A - B)/B for each al kane analyte and

for each included sanpling station where Aand B are
nmean al kane anal yte concentrations of August 1978 and

Proporti onal

seven sanpling stations.
Fl ats because it was
change is

May 1978, respectively, using the data in Table A-I.

Bligh Const. Dayville Naked Osen Rocky  Siwash
Al kane | sl and Har bor Flats Island Bay Bay Bay
c-12 -0.063 =-0.077 0.691 0.154 -0.180 =-0.356 1.000
c-13 0.067 -0.064 ~0.394 -0.738 =-0.358 =-0.491 0.154
Cc-14 0.055 =-0.158 -0.435 -0.223 =-0.500 =-0.413 0.120
Cc-15 0.110 =-0.010 =0.405 0.393 =-0.721 =-0.530 2.453
Cc-16 0.091 =-0.051 -0.967 =-0.293 =-0.467 -0.385 0.583
c-17 -0.179 0.238 -0.646 =-0.452 =-0.519 =-0.568 0.659
Pristane -0.271 =-0.211 =-0.977 =-0.556 =0.970 =-0.364 =0.349
c-18 0.113 -0.047 =-0.796 -0.343 =-0.444 =-0.431 0.123
Phytane 0.025 -0.162 =-1.000 =-0.423 =0.296 =0.707 =0.030
Cc-19 0.451 0.125 =-0.610 -0.172 =-0.452 =-0.476 =0.103
Cc-20 -0.059 =-0.009 =-0.478 =-0.222 =-0.542 =-0.500 =0.140
c-21 0.212 0.132 -0.461 =0.060 =0.505 =0.512 =0.194
c-22 -0.079 0.136 -0.356 =-0.129 =0.615 =0.324 -0.219
c-23 0.056 0.200 -0.287 -0.098 -0.565 =0.488 =0.137
Cc-24 -0.257 0.202 =-0.521 =0.127 =-0.642 =0.355 =0.315
c-25 -0.405 0.259 =-0.279 =-0.137 =0.593 =-0.506 =-0.136
c-26 -0.387 0.158 =-0.592 -0.118 =-0.638 =-0.475 =-0.387
c-27 -0.068 0.661 =-0.308 -0.344 =-0.556 =-0.631 =-0.133
c-28 0.308 0.702 =0.597 =0.139 =0.477 =-0.108 =0.209
Cc-29 -0.128 0.897 =-0.554 -0.323 -0.573 -0.644 =-0.200
C-30 0.139 0.938 -1.000 =-0.152 -0.598 -0.141 =-0.365
c-31 -0.279 0.774 =-0.621 =0.340 -0.597 -0.643 =0.250
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Figure 3.--Representative chromatograns of al kane hydrocarbons
in sedinents at Constantine Harbor, Dayville
Flats, and O sen Bay, June 1978.
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C-31. These al kanes are consistently |ower in August, 1978 than
in My, 1978 at all the stations sanpled except Bligh Island and
Constantine Harbor, and they are frequently |lower at Bligh

| sl and.

Note that sanpling station is consistently a very_highly
significant factor (P < 0.001) for each alkane listed in Tables 3
and 4.

| nterannual Variation - Sedinents

Very highly significant station-specific changes of G 17 and
of pristane were observed when June 1977 and June 1978
concentrations were conpared, based on the interannual two-factor
ANOVAs (Table 5). Concentrations of C 17 were consistently
hi gher at each station in June 1978 than in June 1977, by
mul tiples ranging up to about 18 (Table 6). Concentrations of
pristane were higher at nost stations by factors ranging up to
about 11; pristane concentrations were unchanged at Rocky Bay and
decreased by 34.3% at Constantine Harbor (Table 6). Changes of
t he other al kane analytes listed in Tables 5 and 6 were either
insignificant or were marginally significant (P -0.05).

Note that sanpling station is consistently a very highly
significant factor (P < 0.001) for each alkane listed in Tables 5
and 6.

B. Mussel s

Mean concentrations of individual alkane analytes are
generally on the order of 10 to 100 ng/g dry nussel tissue,
al t hough sone al kanes are not detected at sone stations, and
others are detected at concentrations substantially higher than
100 ng/g (Fig. 4). In general, alkane analytes ranging from G 10
t hrough pristane are the nost abundant in nussels at all the
sanpling stations. Pristane, C 15, and C 17 together account for
62 - 87%of total al kanes, depending on the station. Phytane is
detected sporadically at concentrations |ess than 100 ng/ g except
at Osen Bay, where it is detected once only at 520 ng/g ?Nhy
1979, see Table A-2).

| ntra-annual Variation - Missels

In 1978 the sanpling period is at least a highly significant
factor (P < 0.01) for G 12, G 14, G 15, and pristane based on the
intra-annual two-factor ANOVAs (Table 7). By far the nost
significant chan%e was for pristane, which consistently declined
at all stations from concentrations ranging up to several
t housand ng/g in May 1978 to concentrations |less than 100 ng/g in
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Table 5.--Summary analysis of variance table for interannuel variation of logarithmically transformed alkane
concentrations in sediments from June 1977 to June 1978 at six sampling stations. The excluded
stations are Mineral Flats and Olsen Bay because these were not sampled in June 1977. The included
stations were all sampled in June 1977 and in June 1978. The two-factor ANOVA includes the year of
the June sampling period and sampling stations as the two factors, and is performed for each alkane
analyte listed below independently. Also Listed for each alkane analyte below are the ANOVA F-ratios
of the sampling period mean square (df = 1) and the error mean square (df = 121, the sampling station
mean square (df = 5) and the error mean square, and the interaction mean square of sampling periods
and sampling stations (df = 5) and the error mean square. The error mean square is itself listed for
each alkane analyte to allow the reader to reconstruct the full ANOVA table for each alkane. These
ANOVAs are fully balanced, with two observations of alkane concentration for each combination of
sampling period and sampling station. The symbols *,**, and *** associated with the F-ratios
indicate significance (P < 0.051, high significance (P < 0.011, and very high significance

(P < 0.001), respectively. Alkane concentrations of Table A-1 were transformed as In (c + 1), where
c is the concentration listed in Table A-l1, prior to ANOVA calculation. The alkane analytes C-10
through C-14, and C-16, are not included in this table because the concentrations of these analytes
are frequently below detection limits, and thus transform to zero, which compromises the homoscedastic
assumptions of the ANOVA.

Year Station® Interaction

Alkane 1,12 F5,12 5,12 NSe

c-15 1.791 14.121 4.392% 0.12022
c-17 197.84 144w 29.786 9.351 %% 0.07742
Pristane 23.855%** 138.899 7.454%* 0.05576
c-18 0.037 197.561 1.802 0.01999
Phytane ‘ 0.717 54.526 0.526 0.02847
c-19 4.778* 204,542 2.723 0.02885
c-20 4.377 127.431 1.242 0.03465
c-21 5.225* 117.104 1.248 0.05038
c-22 2.805 142.414 1.127 0.04566
c-23 5.038* 116.427 1.350 0.05493
C-24 1.330 75.610 1.502 0.08182
c-25 3.992 74.375 1.623 0.08357
C-26 0.243 34.666 1.497 0.14291
c-27 5.126* : 64.976 2.235 0.07251
C-28b 0.073 © o 27.603 3.351 0.22507
c-29 . 2.225 37.11 2.156 0.09069
C-30b 0.255 39.342 3.860* 0.21178
c-31 5.145* 60.822 16.888%** 0.13069

"only four sampling stations were included in this ANOVA; the additionally excluded station is Constantine
Harbor, because the analytical results were not reported for this alkane analyte at this station in June 1977
results (see Table A-1, Constantine Harbor). The degrees of freedom for the sampling station mean square, the
interaction mean square, and the error mean square are 4, 4, and 10, respectively, for this alkane in this table.
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Table 6. --Proportional change from June 1977 to_June 1978 of al kanes in
sediments at six sanpling stations. The excluded stations are
Mneral Flats and O sen Bay because they were not sanpled in
June 1977. Proportional change is calculated as (A - B)/B for
each al kane anal yte and for each included sanpling station
where A and B are nean al kane anal yte concentrati ons of June
1977 and June 1978, respectively, using the data in Table A-l.
The al kane anal ytes included in this table are those listed in

Tabl e 5.

Bl i gh Const . Dayville Naked Rocky Siwash
Al kane | sl and Har bor Fl ats I sl and Bay Bay
Cc-15 1.031 -0.135 2.434 -0.333 0.054 -0.462
C-17 6.778 0.806 17.154 0.811 5.915 4.455
Pristane 10.385 -0.343 0.164 1.071 0 1.945
C-18 0.333 -0.221 0.182 0.156 0.060 -0.326
Phytane 0.278 -0.111 -0.230 -0.297 =-0.021 -0.120
c-19 0.258 -0.308 0.333 =-0.032 -0.346 =-0.343
C-20 0.250 -0.209 0.014 =-0.300 -0.013 =-0.403
c-21 0.166 -0.328 0.175 =0.347 =0.339 =0.227
Cc-22 0.455 ~-0.242 -0.142 =-0.327 0.182 =-0.232
c~23 0.200 -0.214 0.074 -0.366 =0.021 =0.395
Cc-24 0.802 -0.219 0 =-0.339 0.559 -0.388
Cc-25 0.548 -0.277 0.033  -0.420 0.090 =-0.425
C-26 1.750 -0.330 0.136 =0.325 1.157 -0.400
c-27 0.455 -0.189 -0.129 =-0.241 0.140 -0.506
Cc-28 3.061 0.023 -0.248 =-0.450 N -0.370
Cc-29 0.515 N -0.171 -0.374 0.318  -0.498
C-30 ~-0.100 -0.013 N -0.440 N -0.688
C-31 1.231 N -0.205 =0.315 N -0.532

N = not available, June 1977 val ues below detection limts
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Figure 4.--Mean alkane analyte concentrations of mussel samples averaged over all replications of all sampling perieds for each sampling station.

The vertical lines associated

indicate the mean alkane analyte concentration (ng/g dry tissue weight) on a logarithmic scale for each alkane analyte.

with each shaded bar indicates +/- one standard deviation unit, and the horizontal bars indicate the range.

means, n, is given in the upper left corner of each graph above.

The number of samples included in the

These graphs are derived from data in Table A-2.
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August 1978 (Tables 8 and A-2). This seasonal decline of pristane
concentrations were repeated 1n 1979 at all stations (Table A-2). The
ANOVA interaction termwas not significant for C12 and for C 14 (Table
7)1 indicating uniformdeclines of these two al kanes across the sanpling
stations (despite the slight rise of the nmean concentration of G 13 at
Siwash Bay; see Table 8). The ANOVA interaction termwas significant for
G- 15 (Table 7) due to the decline of the G 15 nmean concentration at O sen
Bay and the increase of the G 15 nean concentration at the other

stations.

Note that sanpling station is a significant factor only for pristane
and G 15 in Table 7.

| nterannual Variation - Missels

Very highly significant changes of C 15 and pristane were observed
when June 1977 and June 1978 concentrati ons were conpared, based on the
i nterannual two-factor ANOVAs (Table 9). Pristane consistently increased
at each sanpling station in June 1978 conpared with June 1977 b
multiples ranging up to ten-fold depending on sanpling station {Table
10). G 15 consistently decreased at each sanpling station by factors
ranging up to 4 depending on sanpling station (Table 10).

Note that sanpling station is a significant factor only for pristane
and C-17 in Table 9.

Correlation of Al kanes in Sedi nents and Mussel s

Only pristane was significantly correlated in sediments and nussel s,
wth a coefficient of correlationr = 0.344 (n = 90, P < 0.001).
Correlation coefficients for G 15 and for G 17 were 0.028 (n = 97) and -
0.053 (n = 95), respectively, and were clearly not significant (P > 0.5).

1. Aromatics
A Sedi nent s

At three of the sanpling stations, a few aromatics were frequently
present at concentrations well above detection linmts. These stations
i ncl uded Constantine Harbor, Mneral Flats, and Rocky Bay (see Table A-3
for these stations). Perylene and phenanthrene were the nost abundant
aromatic analytes at these three stations, together accounting for 31 -
54% of total aromatic analytes (Fig. 5).

Sedi nents at Constantine Harbor contain numerous unidentified
aromati c hydrocarbons conpared with sedinments at the other sanpling
stations. Representative chromatograns of aromatics in sedinent sanples
at Constantine Harbor, Dayville Flats, and O sen Bay in June 1978 are
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Table 7. --Summary anal ysis of variance table for intra-annua

variation of logarithmcally transforned al kane
concentrations in nussels during 1978 at seven stations.
The excluded station is Mneral Flats because it was not
sanpled in My 1978. The two-factor ANOVA includes 1978
sanpling period and sanmpling stations as the two

factors, and is perforned for each al kane anal yte |isted
bel ow |ndePendentIy. Also listed for each al kane

anal yte bel ow are the ANOVA F-rati os of the sanpling
period nean square (df = 2) and the error nean square
(df = 21), the sanpling station nean square (df = 6) and
the error mean square, and the interaction nmean square
of sanpling periods and sanpling stations (df = 12) and
the error nean square. The error nean square is itself
listed for each al kane analyte to allow the reader to
reconstruct the full ANOVA table for each al kane. These
ANOVAs are fully balanced, with two observations for
each conbination of sanpling period and sanpling'

station. The synmbols *, **  and *** associated with the
F-ratios indicate significance (P < 0.05), high
significance (P < 0.01), and very high significance

(P < 0.001), respectively. Al kane concentrations of
Table A-1 were transforned as In(c + 1), where c is the
concentration listed in Table A-l, prior to the ANOVA
cal culation. The al kane anal ytes G 18 through C 31 and
phytane are not included in this table because the
concentrations of these analytes are frequently bel ow
detection limts, and thus transformto zero, which
conprom ses the honoscedastic assunptions of the ANOVA

Al kane

C-12
C-13
C-14
C-15
C-16
C-17

Pristane

Mont h Station I nteraction

F1,21 Fe 21 F12,21 VBe
7.051%% 0.492 0.829 1.55092
4,258% 0.860 3.651%% 1.52679
7.394%% 1.159 0.699 0.60150
9.992%%% 5.511%% 3.799%% 0.08158
2.178 1.174 0.495 1.94803
3.960% 1.233 1.749 1.38952

204 .238%%% 27.201%%% 4.702%%% 0.470161




Table 8. --Proportiona
In nmussel s at
excl uded station is Mnera
sanpled in My 1978.

al kanes

as (A -

each included sanpling station,
al kane anal yte concentrations of August 1978 and May

1978, respectively,

usi ng

Fl ats,
Pr oporti ona

change from May 1978 to August 1978 of
seven sanplln% stations. The
e

cause it was not
_ change is calcul ated
B)/B for each included al kane anal yte, and for

where A and B are nean

the data in Table A-Il. The

al kane analytes included in this table are those |isted

in Table 7.

Bligh Const. Dayville Naked d sen Rocky Si wash
Al kane I sl and Harbor Fl ats I sl and Bay Bay Bay
c-12 -0.608 =-0.495 -0.848 -0.627 =-0.790 =-0.776 0.113
Cc-13 0.222 0 -1.000 (+) =-0.687 =-0.663 (+)
Cc-14 -0.415 -0.360 -0.446 -0.421 -0.720 -0.452 =-0.335
c-15 0.373 1.091 0.250 1.196 =0.502 2.150 2.000
Cc-16 -0.177 0.256 =0.223 0.725 =-0.641 =0.500 =0.235
Cc-17 -0.464 -0.268 =-0.895 0.952 =-0.886 =-0.871 -0.506
Pristane -0.985 =-0.737 -1.000 -0.989 =-1.000 =-0.984 -1.000

(+) :nmean May 1978 = 0; nean August 1978 >0
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Table 9. --Summary anal ysis of variance table for interannual

variation of logarithmcally transfornmed al kane
concentrations in nussels fromJune 1977 to June 1978 at

six sanmpling stations. The excluded stations are Mnera

Flats and O sen Bay because these were not sanpled in My
1977.  The included stations were all sanpled in June 1977
and in June 1978. The two-factor ANOVA includes the year'
of the June sanpling period and sanpling stations as the
two factors, and is perfornmed for each al kane anal yte
l'isted bel ow independently. Also listed for each al kane
anal yte bel ow are the ANOVA F-ratios of the sanpling period
nmean square (df = 1) and the error nean squarenidf = 12),
the sanpling station mean square (df = 5) and the error
mean square, and the interaction nmean square of sanpling
peri ods and sanpling stations (df = 5) and the error nean
square. The error nean square is itself listed for each
al kane analyte to allow the reader to reconstruct the ful
ANOVA table for each al kane. These ANOVAs are fully

bal anced, with two observati ons of al kane concentration for
each conbination of sanpling period and sanpling station.
The synmbols *, ** —and *** associated with the F-ratios

i ndi cate significance (P < 0.052, hi gh si gnificance

(P <0.01), and very high significance (P < 0.001),
respectively. Al kane concentrations of Table Al were
transformed as In(c + 1), where c is the concentration
listed in Table A-1, prior to ANOVA cal cul ation. The

al kane anal ytes C-18 through G 31, and phytane, are not
included in this table because the concentrations of these
anal ytes are frequently bel ow detection limts, and thus
transformto zero, which conprom ses the honoscedastic
assunptions of the ANOVA

Al kane

Cc-12
c-13
c-14
C-15
Cc-16
Cc-17
Pristane

Year Station | nteraction

F1,12 F5,12 5,12 Mse
0.894 2.246 0.696 0.14602
0.111 1.265 1.499 0.70311
0.015 1.558 0.735 0.16911

28.798%% % 1.602 1.36 0.10715
0.193 2.811 1.853 0.72041
2.249 8.196%% 1.166 0.13701

35.711%%% 4.252% 3.076 1.67776
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Tabl e 10. --Proportional change from June 1977 to June 1978 of

al kanes in mussels at six sanpling stations. The
excluded stations are Mneral Flats and O sen Bay
because they were not sanpled in June 1977.

Proportional change is calculated as (A - B)/B for each
al kane anal yte and for each included sanpling station
where A and B are nean al kane anal yte concentrations of
August 1978 and May 1978, respectively, using the data
in Table A-l. The al kane anal ytes included in this
table are those listed in Table 9.

Al kane

C-12
Cc-13
C-14
C-15
C-16
C-17
Pristane

Bl 1 gh Const . Dayville Naked Rocky Siwash

I sl and Har bor Fl at s I sl and Bay Bay
-0.408 0.391 -0.174 0.068 -0.384 -0.333
'~0.637 -0.309 =-0.010 1.081 -0.605 -0.329
-0.400 0.542 0.303 0.033 -0.294 -0.253
-0.555 -0.563 -0.316 -0.136 -0.740 -0.618
-0.569 -0.117 0.325 -0.092 -0.427 2.200
-0.587 =-0.300 0.032 0.019 0.214 -0.440
3.478 0.329 (+) 9.144 (+) 0.914

(+): nmean 1977 = 0; nean 1978 >0
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presented in Figure 6. Note the presence of numerous unidentified
peaks in the Constantine Harbor chromatogramthat are generally
absent in the Dayville Flats and O sen Bay chromatograns of Figure 6.
These uni dentified peaks are nost nunerous and | argest at Constantine
Harbor, followed by Rocky Bay and Mneral Flats in decreasing order
Note al so the prom nence of i1dentified aromatic anal ytes which | ack
glkyl substituents in the Constantine Harbor chromatogram of Figure-

The variety of identified aromatic anal ytes usually detected
decreases as follows: Constantine Harbor > Rocky Bay > M nera
Flats. Mst aromatic analytes are usually detected at el evated
concentrations at Constantine Harbor and Rocky Bay, the exceptions
bei ng the nononucl ear aromatics, benzothi ophene, anthracene, and
benzo[ a] pyrene (and 2, 3,5-tri met hyl napht hal ene at Rocky Bay), which
are sporadically detected. Aronatic analytes usually detected at
M neral Flats include the naphthal enes (except 2,3, 5-

t ri met hyl napht hal ene), fluorene, dibenzothi ophene, phenant hrene,
fluoranthene, and pyrene (Fig. 5).

At five of the sanpling stations, all aromatic anal ytes except
peryl ene were near or bel ow detection limts (Table A-3). These
stations included Bligh Island, Dayville Flats, Naked Island, O sen
Bay, and Siwash Bay. Aromatic analytes nost frequently detected at
t hese stations included Phenanthrene, 2- met hyl napht hal ene, peryl ene,
napht hal ene, and 1-net hyl napht hal ene, in order of decreasigg
frequency of detection anong these stations (Table A-3). t hough
not detected at Dayville Flats, perylene accounted for 43 - 79% of
the aromatic analytes at the remaining four of these stations (Fig.
51 In contrast, benzothiophene, benzanthracene, and benzo[e] pyrene
were never detected at these five stations; 2,3, 5-

t ri met hyl napht hal ene, di benzot hi ophene, and chrysene were each
detected once only at concentrations that were [ess than 0.7 ng/g.

The | ow and sporadic concentrations of aromatics preclude
eval uation of intra- or interannual trends.

B. Mussel s

Aromatic analytes were rarely detected in nussels. Aromatic
anal ytes were detected only 18 times, which included only five
anal ytes (Table A-4). Naphthal ene was detected nine tines-and 1-
met hyl napht hal ene was detected six times. [|so-propyl benzene, n-
progylbenzene, and benzot hi ophene were each detected once only.
Napht hal ene or 1-net hyl napht hal ene were detected nost often at
Dayville Flats (four tines), Rocky Bay (four times), Bligh Island
(three tines), and Constantine Harbor (three tinmes).

Aromatic analytes in nmussels were detected nmost often in 1977,
when detection |imts are substantially |ower than for succeeding
years. O the 18 instances of aromatic anal yte detection in nussels,
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is given in the upper left corner of each graph above.
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Figure 5.--
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14 occur in 1977 (Table A-4). Detection |limts of aromatic anal ytes
for the 1977 sanples were usually less than 3 ng/g, whereas these
detection limts were usually greater than 4 rig/g for sanples from
succeeding years (Table A-4).

DI SCUSSI ON

Trace | evel hydrocarbon contam nation was evident at the
Const antine Harbor, Mneral Flats, and Rocky Bay sanpling stations.
Contam nation was indicated by the presence and diversity of aromatic
hydrocarbons repeatedly found in sedinents at these stations, which
were general |y absent at the other sanpling stations.

Sedi ment contam nation | evels were highest at Constantine
Harbor, and the contam nation was probably the result of a
conbi nati on of sources. The highest concentrations and greatest
diversit% of aromatic anal ytes and of other unidentified aromatic
hydrocarbons was found in the sedinments of this station. The
presence of elevated concentrations of PAHs containing nore than
three rings and | acking al kyl substituents in these sedinents (but
not including perylene, see below), indicates a pyrolytic source for
these PAHs. ~Lower concentrations of alkyl-substituted 3- and 4-ring
PAHs conpared with correspondi ng unsubstituted honol ogues may be
inferred fromthe chromatograns of these sanples (Fig. 6), i ch show
the unsubstituted honol ogues as the nost prom nent peaks. Prom nence
of these higher nol ecul ar weight PAHs is indicative of a pyrolytic
source and atnospheric transport to these sedinents (Htes 1981,
Lunde and Bjorseth 1977, Youngbl ood and Bl uner 1975), and this source
and transport mechanismwas further supported by the general absence
of PAHs in nussel tissues at the Constantine Harbor station.

Wat er borne transport of petrol eumderived hydrocarbons to
Const antine Harbor sedinents was probably a second source of
contami nant hydrocarbons. This source was indicated by the
consistently elevated |levels of |ower nolecular weight nornal -
al kanes, phytane, unidentified branched al kanes, and aronatics found
in Constantine Harbor sedinents. Phytane is associated with
petrol eum and with ancient sedinents (Bl umer and Snyder 1965,
Oo et al. 1965) and is usually absent from nodern unpol | uted
sedi ments, although it may be produced by biochem cal processes or
found in nodern sedinents in special situations (lkan et al. 1975,
Ni ssenbaum et al. 1972). Concentrations of |ower nolecul ar weight
nornmal - and branched- al kanes and aronatics are enriched in refined
petrol eum products conpared with crude oil. The general absence of
these aromatic hydrocarbons in Constantine Harbor nussels suggests
that the source is not petrol eum hydrocarbon seepage from a
terrestrial or sub-marine source because a nearly continuous seepage
should result in a nearly constant influx of petroleum hydrocarbon
contam nation that woul d have been detected in these nussels.
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The nost |ikely source of all the contam nant hydrocarbons found
in Constantine Harbor sedinments is fromsporadic fuel spills and fuel
conbustion, exhaust em ssions of marine vessel traffic. Const anti ne
Harbor is an excellent natural anchorage that is sonetines used as a
harbor of refuge by vessels of all sizes, including comercial
vessels, seeking protection fromviolent storns that frequently occur
in the Gulf of Alaska. The larger vessels usually keep their engines
running at idle while at anchor, and they nay al so di scharge bal [ ast
water.  The contam nant hydrocarbons found in Constantine Harbor
probably arose fromthese em ssions and di scharges over the past
several decades.

Cont am nant hydrocarbons found at Rocky Bay and at M neral Flats
probably arose fromsources simlar to those at Constantine Harbor.
Rocky Bay is the site of occasional comercial fishing, and M nera
Flats is adjacent to both the boat harbor at the city of Valdez and
the oil tanker loading termnal in Port Valdez.

There was no evi dence of detectable contam nant hydrocarbons at
the other five sanpling stations of this study. The perylene and
phenant hrene detected at these stations probably arose from natural
sources; both have been detected in unpolluted sedinents worl dw de
and in sedinent core sanples that pre-date industrial activity
(Venkatesan 1988, Hites et al. 1980, Farrington et al. 1977, Htes et
al. 1977). Perylene has been reported as the predom nant PAH in some
Al askan sedinents, and has been significantly correlated with the sum
of G27 and G 29 in these sedinents, which was taken as evi dence of a
terrigenous source (Venkatesan and Kaplan 1982). Qur results are
consistent with these observations; the highest concentrations of
perylene, G 27, and C 29 occurred at Constantine Harbor. The other
aromati ¢ hydrocarbons found in sedinments and in nussels at these
stations were present only sporadically, and at concentrations near
detection limts. Simlarly, phytane and many of the normal al kanes
havi ng an even nunber of carbon atoms were found at these stations at
concentrations near detection limts, further corroborating the
general absence of petrol eum hydrocarbon contam nati on.

O the normal al kanes of nol ecul ar wei ght higher than G 19 in
sedi nents, the high abundance of normal al kanes having an odd nunber
of carbon atons conpared with those having an even nunber of carbon
atons at all the sanpling stations of this study indicates
terrestrial plants as primary sources of these al kanes (Kol attukudy
1976, Eglinton and Hamlton 1967, Eglinton et al. 1962%. These
al kanes may be transported by senescent | eaves of beach grasses,
upl and shrubs, and trees such as alder (Al nus rubra), to intertida
sedi nents where they may be pul verized and incorporated into the
organi ¢ carbon conpartnment of the surface sedinents. These plants
are common in Prince WIIliam Sound and nmay form dense stands adjacent
to or in the upper intertidal zone. Primarily terrestrial sources of
t hese hydrocarbons was further supported b% the | ow and sporadic
concentrations of these alkanes found in the nussels of these
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sanpling stations.

The presence and abundance of nornmal al kanes of nol ecul ar wei ght
| ower than C 20 and pristane in sedinents and in nussel tissues
suggests sources of these hydrocarbons that are prinmarily marine.
These normal al kanes are common constituents of marine bacteria (Oo
et al. 1967), blue-green algae (Wnters et al. 1969), planktonic and
macr ophytic al gae (G ark and Bluner 1967, Blumer et al. 1971), and
pristane is biochemcally synthesized from phytol by several calanoid
copepod species (Avigan and Bluner 1968, Bluner et al. 1964).
| ncorporation of these alkanes into intertidal sedinents could arise
from deposition of carcass fra?nents of these organisns after death,
whil e incorporation into nmussels could arise fromingestion of
phyt opl ankton as food, and possibly fromingestion of detrital
material derived from zoopl ankt on.

The high concentrations, variability, and the different patterns
of variability of pristane, G 15, and C17 in sedinments and in
mussel s indicates distinct biological sources of these al kanes. The
very high May concentrations of pristane in nussels, followed by
consistent and dranatically | ower concentrations in June and stil
| ower in August, suggests accunulation of pristane by ingestion of
detrital material derived from carcasses of cal anoid copepods.

Blumer et al. (1964) found concentrations of pristane in

Cal anus finmarchicus, C. glacialis, and in C hyperboreus approaching
1% dry weight in the northwestern Atlantic ocean, and in anal ogous
Paci fic ocean species such as C. marshal ae, Neocal anus pl unthrus, and
N. cristatus. Calanus nmarshalae and N. plunthrus are abundant in
Prince WIIiam Sound (Cooney 1987).

The very high May concentrations of pristane in nussels were
hi ghest at Rocky Bay and Naked Island, which are the two stations
nost exposed to the prevailing ocean current that enters the Sound at
H nchi nbrook Entrance and exits through Montague Strait. This
current carries inorganic nutrients from deep-water upwelling off the
continental shelf into the Sound, which suPports dense pl anktonic
bloons in the spring, followed by bloons of zooplankton. It Is
remar kabl e, however, that pristane concentrations in nussels were
quite low in 1977; this probably reflects the popul ati on dynam cs of
the cal anoid copepods.

~ The significant correlation of pristane in nussels and in
sedi ments anong the sanpling stations and periods further suggests
cal anoi d copepods as the source of pristane in the sedinents.

The high intra- and interannual variability of G17 in
sedi ments, but not in nussels, suggests nmultiple sources of this
alkane in these matrixes. G 17 is the predom nant normal al kane of
many inter- and sub-tidal red al gae (Rhodophyceae) (C ark and Bl uner
1967), which on senescence may be incorporated into the organic
conpartment of intertidal sedinents but would not be available to
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nussels.  The relatively high concentrations of G 17 in nussels,
together with [ess intra-annual variability may be due to the
UbIQPItygof)thIS al kane i n phytopl ankton ingested by nussels (Bl uner
et al. 1971).

The high intra- and inter-annual variability of G115 in nussels
but not in sedinents, suggests multiple sources of this alkane in
these matrixes that are different than those of CG17. Al though C 15
varied greatly from year to year, and generally increased fromMuy to
August in nussels, it was not clear why corresponding variation in
sediments is not evident.

In conclusion, except in areas affected by |ocalized vessel
traffic, intertidal sedinments and mussels in Prince WIIiam Sound
were remarkably free of petrol eumcontam nant hydrocarbons during the
period of this stud%. The hydrocarbons found in sedinents and
nussel s unaffected by vessel traffic can be adequately expl ained by
known, natural sources. Asa result, sedinments and nussels
contam nated by crude oil fromthe Exxon Valdez oil spill should be
particularly apparent, due to the general absence of other
confoundi ng sources of petroleum hydrocarbons.
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Table A-1 .--Concentrations of alkane analytes found
units are ng alkane/g dry sediment weight.

in sediment samples at each sampling period and sampling station of this study. Concentration

detection limit estimate of that alkane analyte in that sample.

Concentrations less than detection Limits are indicated by the symbol <, followed by the

Identities of abbreviated alkanes are given in Table 2 of the text.
Also listed is total organic carbon (TOC) for each sample where determined, presented as g carbon/g dry sediment weight times 100%.

MAY MAY JUNE JUNE 0CT 0CT MAY MAY JUNE  JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Bligh Island

c10 <0.03 <0.03 N N N N <0.20 <0.13 <0.21 <0.12 <0.11 <0.16 0.20 1.0 N 0.10
c1 100 <0.03 N N N N 3.5 <0.13 1.1 <0.12 <0.11 " <0.15 1.1 0.85 N 10
c12 0.43 0.33 <0.04 <0.04 <0.04 <0.05 0.49 0.93 0.22 0.98 0.77 0.56 0.81 0.64 0.37 0.45
c13 0.9 1.1 <0.04 <0.04 <0.04 0.76 1.6 1.4 1.8 1.6 1.4 1.8 1.7 2.2 1.5 1.2
ci4 1.5 1.2 <0.04 <0.04 0.82 0.76 1.3 0.88 1.4 1.3 1.0 1.3 1.6 1.7 1.0 1.1
c15 220 64 13 52 18 120 82 18 66 88 34 77 3 35 27 65
c16 5.3 2.6 <0.04 <0.04 1.6 3.9 3.6 1.9 3.6 3.5 2.5 3.5 4.2 3.8 33 2.9
c17 100 19 1 25 13 N 240 320 140 220 170 290 100 50 70 126
PRIS 4.1 4.1 1.3 «<0.04 N N 4.4 5.2 7.4 5.7 6.4 0.6 74 61 5.5 14
c18 3.1 1.9 2.6 2.8 1.5 3.1 3.2 2.1 3.6 3 2.5 3.4 4.4 3.9 2.9 3.0
PHYT 2.3 3.9 1.9 1.7 0.73 1.6 2.3 1.7 2.3 1.9 1.7 2.4 2.2 3.3 2.1 2.1
c19 73 16 51 L1.] 27 N 36 15 56 41 25 49 190 150 85 61
c20 3.9 3.3 2.8 2.8 1.5 2.9 3.1 2.0 3.5 2.4 2.4 2.4 4.4 4.5 2.5 3.0
c21 23 16 21 15 1.9 39 17 9.4 21 16 14 18 52 52 30 23
€22 6.0 14 3.8 3.9 0.85 4.6 5.5 3.4 5.6 3.7 - 4.3 3.9 5.7 6.0 3.5 5.0
c23 23 37 21 19 16 3 23 13 24 18 17 21 40 43 24 25
C24 8.0 34 4.0 4.1 1.5 5.0 7.4 3.5 7.3 3.9 4.4 3.7 5.8 6.2 3.4 6.8
c25 27 62 16 15 28 22 24 13 24 15 <0.0 22 24 27 15 22
c26 6.8 33 3.2 3.2 6.9 4.0 9.3 3.1 8.8 3.3 5.2 2.4 5.2 5.0 2.6 6.8
ca27 35 84 26 29 43 42 43 3 40 30 29 40 39 41 22 38
c28 4.7 26 1.2 2.1 2.8 <0.1 6.9 2.2 6.7 2.2 5.0 6.9 . 4.3 3.7 2.2 5.1
c29 23 36 16 17 29 37 27 20 25 18 18 23 24 25 12 23
c30 <0.04 9.6 3.0 5.0 1.1 <0.3 3.6 <0.68 3.6 <0.6 1.2 2.9 4.0 2.8 <0.09 2.5
c31 22 <0.06 12 14 56 <0.2 34 27 29 20 20 24 25 26 14 21
»10C 0.46 0.46 0.36 0.36 0.40 0.55 0.76 0.54 0.54 1.13 0.49 0.0 1.21 0.0 N

9¢



Table A-1 .--Continued.

MAY MAY JUNE JUNE MAY MAY JUNE JUNE AUG AUG MAY AUG AUG

1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN

Constantine Harbor

c10 <0.03 <0.03 N N 14 16 17 12 20 13 24 16 N 13
i 42 12 . N N 26 25 25 22 22 23 33 23 26 25
c12 34 15 9.2 21 35 30 30 29 29 n 39 27 29 28
c13 37 17 n 45 41 37 37 37 35 38 44 32 41 36
Cl4 41 20 34 47 41 35 34 35 30 34 44 3 39 36
c15 49 22 46 65 53 44 46 51 46 50 59 51 52 49
c16 44 22 36 50 39 39 37 41 35 39 47 37 39 39
c17 54 27 56 88 110 100 140 140 120 140 74 58 - 140 96
PRIS 50 18 49 59 46 44 11 48 27 44 43 37 45 43
c18 44 20 45 59 43 42 43 45 38 43 51 39 41 43
PHYT 1.7 4.9 8.8 1" " 10 9.9 1 7.6 10 " 8.1 6.9 9.1
c19 190 3 180 210 120 120 130 140 120 150 160 120 150 143
c2o0 75 n 61 78 54 57 55 60 53 57 68 52 60 59
c21 330 110 300 340 180 200 210 230 190 240 240 190 260 232
c22 150 70 150 180 110 110 110 130 110 140 140 110 140 127
c23 450 150 400 440 280 270 280 340 280 380 340 280 390 329
c24 170 69 150 170 110 98 100 120 100 150 130 100 20 114
c25 700 200 460 480 310 230 250 330 260 420 320 290 470 363
€26 99 36 110 120 81 52 58 85 44 110 80 I 100 81
c27 630 190 610 660 400 . 200 270 450 450 580 390 350 560 443
c28 100 40 82 2l 75 29 43 78 80 97 65 51 200 79
c29 1000 280 N N 490 190 360 700 580 710 460 480 680 539
c30 2400 760 76 81 60 20 S0 100 69 86 20 800 <0.45 347
cNn 1600 430 N N 750 400 700 1900 940 1100 670 690 910 917
X10C 0.44 2.7 1.9 2.1 1.3 1.9 2.4 2.3 0.47 2.7 2.1 0.44 2.7

LE



Table A-l1.--Continued.

MAY MAY JUNE JUNE 0CT 0CT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Dayville Flats

c10 <0.03 <0.03 N N N N 1.1 0.87 <0.23 <0.13 3.8 <0.16 1.2 1.1 N 0.81
c11 <0.03 <0.03 N N N N 1.1 0.86 0.53 <0.13 2.0 <0.15 1.3 1.0 N 0.68
€12 0.28 <0.03 <0.04 <0.04 1.0 1.1 0.14 0.8 0.59 1.4 0.87 0.72 0.86 0.8 0.42 0.60
c13 0.66 0.53 <0.04 <0.04 0.14 1.4 1.6 1.6 1.6 1.5 1.1 0.84 1.5 1.2 0.84 0.97
C14 0.93 1.3 <0.04 <0.04 0.84 1.6 1.6 1.5 1.7 1.5 0.95 0.80 1.8 1.3 0.91 1.1
c15 7.3 8.2 5.1 4.8 8.5 9.6 22 20 17 17 15 10 14 1 13 12
c16 1.7 2.5 0.04 <0.04 1.8 3.8 3.2 2.3 3.0 2.4 0.18 <0.16 2.5 2.3 2.8 1.9
c17 1.7 33 3.7 2.8 3.0 3.8 56 57 62 56 40 <0.17 7.7 5.3 20 22
PRIS 4.0 2.8 3.2 2.3 N N 6.2 4.1 3.4 3.0 0.24 <0.17 26 1 . 5.8 5.6
c18 1.1 1.7 . 2.3 2.1 1.5 2.0 3.3 2.1 3.1 2.1 1.1 <0.16 2.3 2.5 3.0 2.0
PHYT 1.2 2.0 1.3 1.4 1.1 1.8 1.2 0.7 1.2 0.88 <0.18 <0.16 «<0.31 1.1 1.7 1.0
c19 1.1 3.5 3.5 3.1 2.1 3.4 4.4 3.8 4.9 3.9 1.7 1.5 4.0 4.0 4.9 3.3
c20 2.3 4.0 3.5 3.6 2.7 2.5 3.9 2.8 4.3 2.9 1.8 1.7 3.2 3.2 3.9 34
c21 5.3 1" 1 5.6 7.0 6.4 11 9.4 1 8.5 5.8 5.2 7.8 3.5 1" 7.8
c22 5.7 20 6.4 6.3 5.6 5.3 6.8 5.0 6.3 4.6 4.1 3.5 5.9 5.5 7.1 6.5
c23 13 38 13 14 15 15 17 13 16 13 12 9.4 16 14 18 15.8
c24 8.0 40 5.8 5.7 5.5 4.3 9.3 5.1 6.6 4.9 3.7 3.2 6.4 5.8 6.6 8.1 w
c25 30 81 32 29 28 24 37 24 32 3 23 21 N 26 30 32 ®
C26 9.1 39 6.3 5.5 5.6 4.3 18 5.8 8.3 5.1 6.8 2.9 7.6 5.9 7.8 9.2
c27 82 130 160 150 160 100 140 110 140 130 89 84 120 100 140 122
c28 8.4 29 5.2 8.5 3.1 1.2 24 3.8 8.6 1.7 5.8 5.4 5.4 4.7 6.4 8.1
c29 26 44 42 40 50 29 63 29 46 22 21 20 37 30 41 36
c30 2.5 1" <0.05 <0.05 <0.2 <0.03 25 <0.73 2.1 <0.64 <0.26 <0.24 4.3 4.3 2.8 3.5
€31 20 34 36 37 14 20 66 21 44 14 16 17 34 22 37 29
% 10C 0.44 0.48 0.38 0.36 0.38 0.38 0.43 0.36 0.40 0.42 0.0 0.0 1.2 0.0 N



Table A-1 _--Continued.

MAY MAY AUG AUG MAY AUG AUG
1978 1978 1978 1978 1979 1979 1980 MEAN
Mineral Flats

c10 <0.13 <0.16 <0.14 <0.11% 1.1 1.2 N 0.38
c1 <0.13 0.90 <0.13 <0.1 0.77 0.90 N 0.43
c12 0.52 0.31 0.37 0.55 0.55 0.38 0.49 0.45
c13 0.85 1.1 0.64 0.63 1.2 0.75 0.84 0.86
Cl4 0.62 0.89 0.55 0.66 1.0 0.62 0.70 0.72
c15 14 20 42 9.9 15 19 10 19
€16 1.3 1.8 1.2 1.1 1.8 1.4 1.4 1.4
c17 40 44 37 24 7.2 15 32 29
PRIS 2.6 6.8 0.70 2.8 21 6.1 4.5 6.4
ci8 1.2 2.0 0.84 1.0 1.8 1.3 1.9 1.4
PHYT 2.8 3.9 1.1 1.9 2.8 0.79 0.89 2.0
c19 3.6 5.9 4.1 3.4 5.2 10 4.4 5.2
c20 1.6 2.5 1.1 1.5 2.3 1.5 2.2 1.8
c21 3.4 6.6 2.7 3.8 5.7 1.6 6.7 4.4
c22 2.4 3.6 1.6 2.3 2.3 2.2 3.7 2.6
c23 7.4 9.4 5.9 5.8 9.4 6.8 1" 8.0
Cc24 2.1 3.7 1.2 2.3 3.7 2.6 3.9 2.8
€25 14 21 13 12 19 28 25 19
€26 2.0 4.1 1.4 2.4 4.2 3.1 5.5 3.2
c27 74 92 60 55 90 56 130 80
c28 3.9 3.0 3.3 2.7 3.3 2.6 5.1 3.4
c29 19 20 14 16 27 17 39 22
c30 <0.19 <0.84 <0.21 2.5 1.7 0.43 2.2 0.98
c31 14 1 9.5 13 23 14 37 17
X 10C 0.59 0.70 0.0 0.62 1.1 0.0 N

6€



Table A-1 .--Continued.

MAY MAY JUNE JUNE ocT ocT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Naked Island

c10 <0.03 <0.03 N N N N 0.46 <0.17 «<0.14 0.70 <0.09 <0.1 1.9 1.3 N 0.44
cn <0.03 <0.03 N N N N 0.39 3.5 <0.14 - 0.63 <0.09 <0.1 1.6 1.2 N 0.69
c12 <0.03 0.33 <0.05 <0.04 0.70 0.77 0.59 0.58 0.98 0.59 0.75 0.6 1.2 0.63 0.5 0.55
c13 0.83 0.69 <0.05 <0.04 0.74 0.93 2.9 5.5 2.4 1.8 1.2 1.0 1.8 1.2 1.4 1.5
Cl14 1.2 1.1 <0.05 0.41 0.82 0.99 1.2 1.4 1.2 1.3 1.1 0.92 1.9 1.1 1.0 1.0
c15 20 13 33 27 10 12 13 15 15 25 20 19 26 22 18 19
c16 3.8 3.1 <0.05 <0.04 2.9 2.3 2.5 3.3 2.8 2.6 2.2 1.9 4.6 2.9 2.0 2.5
c17 16 N 18 19 12 13 32 61 27 40 26 25 38 17 20 26
PRIS 34 32 38 32 N N 67 66 55 90 32 27 87 36 58 50
c18 3.0 2.1 3.9 3.8 2.7 2.6 4.8 5.7 4.5 4.4 39 3.0 6.9 3.9 3.5 3.9
PHYT 2.5 1.7 1.9 1.4 1.7 0.21 0.87 1.8 1.4 0.92 0.84 0.70 2.2 1.1 <0.09 1.3
c19 13 12 15 16 13 12 15 14 15 15 13 1 35 17 16 16
c20 5.5 3.3 6.4 5.6 3.5 3.5 4.3 4.7 4.1 4.3 3.7 3.3 9.1 5.6 3.0 4.7
c21 21 18 26 23 15 13 16 17 15 17 16 15 42 24 18 20
c22 24 15 9.9 9.7 5.5 5.1 6.8 7.9 6.0 7.2 6.5 6.3 19 11 6.5 9.8
c23 63 44 51 42 27 24 28 33 27 32 29 26 73 44 28 38
c24 54 32 13 10 6.8 6.0 7.4 9.9 7.0 8.2 7.4 7.7 22 13 7.8 14
c25 98 70 62 50 30 26 33 40 30 35 34 29 84 49 32 47
c26 49 n 14 10 5.7 5.5 8.4 12 7.5 8.7 8.4 9.6 23 13 8.4 14
c27 120 100 170 120 67 59 120 130 100 120 84 80 270 130 87 117
c28 34 24 12 8.9 4.1 4.2 7.7 1" 5.3 6.2 7.8 8.3 18 10 6.9 11
c29 59 48 76 55 34 30 50 49 36 46 35 32 120 63 39 52
c30 18 1 9.1 5.0 <0.03 <0.03 3.6 6.3 3. 4.8 3.8 4.6 14 8.1 4.8 6.4
c31 86 78 140 98 56 51 100 N 69 9% 65 61 - 190 110 74 91
XT0C 0.94 0.61 0.65 0.60 0.73 0.82 0.78 0.73 0.85 0.75 0.67 0.79 2.2 0.0 N

o¥



Table A-1 --Continued.

MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Olsen Bay

c10 0.48 <2.8 <0.14 0.93 <0.17 <0.13 1.4 4.6 N 0.93
c1n 0.69 1.5 <0.14 0.68 <0.17 <0.13 1.3 2.3 N 0.81
c12 0.83 0.84 1.3 0.78 0.7 0.66 1.1 1.3 <0.22 0.84
c13 4.0 4.1 2.8 5.3 2.8 2.4 3.1 4.2 0.93 3.3
clé 2.8 2.6 1.8 2.8 1.4 1.3 4.2 4.9 0.66 2.5
ct5 110 130 140 66 45 22 250 130 18 101
€16 8.2 10 7.3 7.6 5.5 4.2 12 12 4.1 7.9
17 110 150 120 110 T4 1 160 170 57 m
PRIS 9.2 1 5.0 1" 0.60 3.3 8.2 8.1 4.2 6.7
c18 7.0 9.2 5.8 7.9 4.9 4.1 1 14 5.3 7.7
PHYT 1.7 3.7 1.4 9.2 2.4 1.4 4.3 5.0 1.8 3.4
c19 160 260 130 210 120 110 330 390 170 209
c20 9.2 12 6.4 9.0 4.7 5.0 14 16 7.2 9.3
c21 84 120 60 93 50 51 130 140 82 90
c22 21 26 14 18 8.3 9.8 26 27 15 18
ce23 99 140 7 95 51 53 130 140 87 96
€24 22 28 15 17 6.9 1 25 27 16 19
c25 94 120 66 7 39 48 110 120 g 83
€26 18 2h 12 13 4.2 1" 20 21 13 15
c27 170 240 120 140 96 86 190 210 140 155
ce8 17 27 " 15 1" 12 19 18 24 17
c29 140 230 100 110 82 76 200 190 120 139
c30 9.6 24 8.1 7.5 6.5 7.0 24 160 5.6 28
c31 260 410 200 200 140 130 330 280 220 241
x10C 1.3 1.6 1.2 1.4 1.1 0.0 0.0 0.0 N

v



Table A-1 .--Continued.

JUNE JUNE MAY MAY JUNE JUNE AUG AUG MAY AUG
1977 1977 1978 1978 1978 1978 1978 1978 1979 1980 MEAN
Rocky Bay

c10 N N <0.13 13 9.4 8.3 <0.01 <0.11 12 N 6.1
cn N N <0.13 16 10 10 4.1 3.0 1" 13 13.7
c12 1.3 0.72 9.8 9.6 9.6 9.0 6.9 5.6 10 9.8 7.2
c13- 4.3 3.1 11 " 10 9.9 6.3 4.9 8.0 13 8.2
ct4 <0.05 0.53 6.8 9.2 7.9 8.3 5.3 4.1 6.5 7.7 5.6
c15 25 12 27 39 19 20 17 14 17 37 23
c16 <0.05 <0.05 6.9 7.4 6.9 5.1 5.1 3.7 6.1 8.3 5.0
c17 12 6.8 110 140 70 60 60 48 24 130 66
PRIS 15 16 15 18 18 13 12 9.0 90 18 24
ci8 4.2 4.1 5.0 6.6 4.9 3.9 3.8 2.8 5.0 6.6 4.7
PHYT 1.1 1.3 1.6 2.6 0.95 1.4 0.78 0.45 1.5 1.3 1.3
c19 12 16 13 21 10 8.3 1 6.8 17 23 14
c20 3.9 3.7 6.2 5.4 3.7 3.8 2.7 2.1 4.1 5.0 3.9
c21 1 12 9.2 16 7.3 7.9 7.3 5.0 1 16 10
ca2 3.5 3.1 3.9 7.2 3.2 4.6 5.1 2.4 4.2 5.1 4.2
c23 9.3 10 8.9 20 6.9 12 9.6 5.2 1 16 1
c24 2.9 3.0 3.4 9.0 2.5 6.7 6.3 1.7 3.7 4.1 4.3
ces 1 6.8 9.8 23 6.4 13 " 5.2 11 16 1"
c26 2.6 2.5 3.2 13 2.1 8.9 7.1 1.4 3.7 3.5 4.8
ca7 28 29 43 68 25 40 27 14 44 58 38
ces <0.05 <0.05 2.3 9.7 1.8 7.2 9.3 1.4 3.0 <0.79 3.5
c29 12 10 24 28 11 18 13 5.5 16 25 16
c30 <0.06 <0.06 <0.71 5.6 2.4 3.2 3.9 0.91 1.9 <0.38 1.8
c31 <0.07 <0.07 25 35 14 19 14 7.4 23 29 17
X10C 0.44 0.33 0.43 0.59 0.62 0.39 0.56 0.47 0.86 N



Table A-1 .--Continued.

JUNE JUNE OoCT oCcT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 WEAN
Siwash Bay

c10 N N N N 0.39 <0.28 <0.10 0.34 <0.16 <0.14 0.99 1.7 4.7 0.90
c1 N N N N 0.28 2.3 <0.10 0.26 <0.15 «0.14 0.84 1.1 1.6 0.71
c12 <0.06 <0.05 0.77 1.1 0.35 - 0.41 0.51 0.39 0.52 1.0 0.55 0.42 1.3 0.56
c13 <0.06 «<0.05 1.9 1.7 1.2 1.4 1.1 1.5 1.5 1.5 0.72 1.1 2.0 1.2
Cl4 <0.06 <0.05 1.3 0.76 1.1 1.4 0.66 1.3 1.4 1.4 0.94 1.1 2.3 1.1
c15 16 18 13 17 9.3 13 7.3 1 11 i3 1 23 k3 19
c16 <0.06 <0.05 - 1.9 N 2.7 33 1.6 2.8 6.2 3.3 1.8 2.4 4.8 2.6
c17 5.1 5.9 7.3 18 35 47 21 39 94 42 13 15 7 32
PRIS 0.71 0.75 N <1.0 2.6 31 1.6 2.7 0.71 3.0 20 16 8.5 5.0
c18 5.1 3.8 33 2.7 3.6 4.5 2.1 3.9 4.6 4.5 2.8 3.2 8.4 4.0
PHYT 2.2 2.8 3.3 1.4 2.7 4.0 - 1.2 3.2 3.3 3.2 1.7 2.8 4.4 2.8
c19 21 21 1 8.2 18 21 9.6 18 17 18 13 13 37 17
c20 11 7.6 5.8 6.3 6.5 8.5 3.4 7.7 5.6 7.3 6.0 7.4 17 7.7
c21 34 32 19 4.0 29 38 16 35 23 n 28 1 79 n
c22 17 14 12 8.6 14 18 6.8 17 1 14 14 17 39 16
c23 67 62 35 39 44 58 22 56 43 45 47 56 130 54
c24 21 19 9.3 12 14 19 6.5 18 2.6 13 15 18 41 17
ca5 94 87 48 53 59 81 27 m 63 58 64 7 190 s
c26 24 21 4.1 14 15 23 7.0 20 8.3 15 17 20 46 18
c27 360 330 330 280 200 250 N 250 200 190 190 240 590 269
c28 24 22 1 <0.1 18 25 7.0 22 19 15 17 19 49 19
c29 220 200 150 240 140 160 61 150 120 120 140 150 370 mn
c30 13 13 5.5 13 5.7 14 2.5 5.6 7.3 5.2 9.4 10 19 9.5
c3 230 210 92 300 140 180 56 150 110 130 140 140 390 174

“10C 0.78 0.75 0.81 0.75 1.4 0.92 0.90 0.87 0.0 0.74 1.0 0.0 N

158




Table A-2:-Concentrations of alkane analytes found
Concentration units are ng alkane/g dry tissue weight.

in mussel tissue samples at each sampling period and sampling station of this study.

Concentrations Less than detection limits are indicated by the symbol <,

followed by the detection Limit estimate of that alkane analyte in that sample.

Table 2 of the text.

Identities of alkanes abbreviated below are given in
Also Listed is percent lipid content for each sample where determined, presented as g lipid/g dry tissue weight

times 100%.
MAY MAY JUNE JUNE OCT OCT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Bligh Island

c10 <3.0 <3.0 66 52 <3.0 <3.0 45 n <14 <21 <10 <12 <20 <20 N 17
c1n <3.0 <3.0 120 <.0 <3.0 <3.0 42 56 22 <20 <10 <12 <20 <20 <12 16
c12 <3.0 <3.0 110 81 <3.0 <3.0 72 86 57 56 40 22 61 <18 <11 39
c13 3.0 <3.0 110 80 <3.0 <3.0 <21 54 36 33 36 30 <20 <20 47 28
c14 110 99 250 250 <3.0 27 130 140 160 140 86 72 64 <18 130 m
c15 140 160 980 840 260 370 260 330 390 420 490 320 180 90 810 403
c16 <3.0 44 260 250 <3.0 <3.0 88 110 110 110 9N 72 52 21 140 90
ci17 53 120 1300 930 82 94 240 320 470 450 180 120 120 90 250 321
PRIS <3.0 <3.0 67 <.0 <.0 43 1400 1800 140 160 49 <12 300 190 80 282
ci18 <2.0 <«.0 95 <4.0 <3.0 <3.0 <22 13 <14 <21 <10 <12 <18 <17 <12 7.2
PHYT <3.0 <3.0 62 <.0 <3.0 <3.0 <22 53 <14 <21 <10 <12 <19 <17 <12 1.7
c19 <3.0 <3.0 140 160 <3.0 <3.0 <2 28 <14 <1 12 <12 <18 <17 <12 23
c20 <3.0 <3.0 90 96 3.0 <3.0 <22 15 <14 <21 <10 <12 <17 <18 39 16
c21 <3.0 <3.0 N N <3.0 <3.0 <23 32 <t4 <21 <10 <12 <18 <16 <12 2.5
c22 <3.0 <3.0 N N <3.0 <3.0 <25 33 <16 <23 <11 <12 <19 <16 <12 2.5
ca23 <3.0 <3.0 N N <4.0 <3.0 <26 66 <17 <26 <12 <14 <19 <17 <13 5.1
c24 <3.0 <3.0 N N <3.0 <3.0 <24 46 <17 <26 <12 <13 <19 <16 <12 3.5
€25 <3.0 <3.0 N N <3.4 <3.0 <26 70 <19 <30 <13 <15 43 45 <13 12
c26 <3.0 <3.0 N N <3.0 <3.0 <27 54 <19 <35 <15 <17 <21 N <13 4.5
c27 <3.0 <3.0 N N <4.0 <4.0 <33 110 <24 <48 <20 <23 <20 N N 10
c28 <3.0 <3.0 N N <3.0 <4.0 <30 230 290 <51 <21 <24 <23 N <14 43
c29 <3.0 <3.0 580 <4.0 <3.0 <3.0 <33 76 <25 <66 <27 <31 <24 <16 N 47
c30 <3.0 <3.0 98 <5.0 <4.0 <4.0 <40 <7.8 <30 <100 <39 <45 <28 <18 <16 6.5
c31 <3.0 <3.0 <2.0 <5.0 <4.0 <5.0 <58 <9.9 <44 <180 <66 <77 <37 <3 N 0.0
%LIPID 14 14 17 15 1" 16 17 21 10 15 N N N N N

vy



Table A-2:-Continued.

MAY MAY JUNE JUNE MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Constantine Harbor

c10 <3.0 <3.0 80 20 <32 <20 <15 <12 <8.6 <9.6 <16 <18 <12 7.7
c11 3.0 <3.0 200 27 <31 <19 <14 55 22 9.4 <16 25 20 27
c12 <3.0 <3.0 70 45 48 51 69 91 34 16 <15 33 <12 35
c13 3.0 <3.0 50 3 <31 <20 16 40 41 9.4 <16 37 «12 17
Ci4 <3.0 54 150 - 90 140 88 170 200 110 36 57 140 53 99
c15 120 160 970 610 200 240 290 400 570 350 160 730 550 412
C16 <3.0 <3.0 120 76 65 56 ') 98 89 63 &4 110 93 68
C17 <4.0 61 250 150 150 130 110 170 120 85 21 190 220 133
PRIS <3.0 <3.0 100 73 230 150 120 110 59 41 400 85 <13 105
c18  <2.0 <2.0 <2.0 16 <33 <19 <15 <12 <8.4 <9.3 <15 <16 <12 1.2
PHYT <3.0 <3.0 41 32 <33 <20 <15 <13 <8.6 <9.6 <15 <16 - <12 5.6
c19 <3.0 <3.0 26 26 <33 <20 <15 <12 <8.4 <9.3 <14 <16 <12 4.0
c20 <3.0 <3.0 14 16 <33 <20 <15 <12 <8.3 9.2 <14 39 <12 5.3
€21 <3.0 <3.0 29 26 <33 <21 <15 <13 <8.4 20 <14 61 <12 1"
c22 <3.0 <3.0 26 27 <37 <22 <17 21 <9.0 <10 <15 53 <13 9.8
€23 <3.0 <3.0 67 54 <38 <24 <18 45 30 45 <16 83 N 27
€24 «<3.0 <3.0 4.0 26 <36 <23 <18 39 <9.6 <11 <15 37 <13 8.2
€25 <3.0 <3.0 59 56 <39 <24 <20 55 <11 68 36 92 N 3
c26 <3.0 <3.0 25 43 <40 <25 <21 <17 <12 <13 <17 22 N 7.5
c27 <3.0 <3.0 120 110 <49 <31 <26 54 <16 50 <17 N N 30
€28 <3.0 <3.0 49 46 <44 <27 <23 <19 <17 <19 <19 N N 8.6
c29 3.0 <3.0 60 63 <49 <30 <26 <22 <22 <25 <19 110 N 19
c30 <3.0 <3.0 <2.0 <2.0 <58 <35 <32 <26 <32 <36 <22 <18 <16 0.0
c31 <4.0 <4.0 <2.0 <2.0 <85 <50 <46 <39 <55 <61 <30 <23 N 0.0
%LIPID 9.4 10 18 1" 16 15 N N N N N N N

=34



Table A-2. --Continued.

MAY MAY JUNE JUNE OoCT oCcT MAY HAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Dayville Flats

c10 <3.0 <3.0 150 43 <3.0 <4.0 80 i) 24 <14 96 <20 <4 <60 N 33
c11 <3.0 <3.0 240 40 <3.0 <.0 100 89 38 34 <20 <20 <23 <60 32 38
€12 <3.0 <3.0 100 72 <3.0 <4.0 120 110 63 79 <20 35 <23 <60 54 42
c13 25 <3.0 55 41 <3.0 <4.0 85 88 32 63 <20 <20 <23 <60 24 28
c14 150 49 190 140 190 <4.0 160 120 140 290 59 96 36 110 93 122
c15 170 180 600 540 430 390 270 250 280 500 280 370 190 600 370 361
€16 64 98 140 100 37 <.0 100 88 98 220 48 98 80 180 69 95
c17 {3 67 390 230 200 160 740 730 220 420 120 34 140 280 180 266
PRIS 160 140 <2.0 <2.0 <4.0 <6.0 1400 1400 48 76 <20 <20 1600 220 170 348
c18 <3.0 <3.0 13 17 <4.0 <5.0 <16 <18 <9.4 <14 <20 <20 <22 <53 <5.9 2.0
PHYT <3.0 <3.0 25 19 <3.0 <5.0 <16 <19 <9.6 <14 <20 <1 <22 <54 <6.1 2.9
c19 <3.0 3.0 3 24 <3.0 <5.0 <16 <19 <9.4 <14 <20 <20 <1 <53 <6.0 3.7
c20 <3.0 <3.0 12 9.7 <3.0 <5.0 <16 <19 <9.4 <14 <19 <20 <21 <52 <5.9 1.5
c21 <3.0 <3.0 N 53 <3.0 <5.0 <16 <19 9.6 <15 <20 <21 <21 <52 <6.1 3.8
c22 <3.0 <3.0 23 26 <4.0 <5.0 <18 <21 20 <16 <1 <23 . <22 <54 <6.3 4.6
c23 <3.0 <3.0 38 21 <4.0 <6.0 <19 <22 32 <18 <24 <25 <23 <60 <6.6 6.1
c24 <3.0 <3.0 32 1 <4.0 <5.0 <18 <21 27 <18 <21 <25 <23 <52 6.2 4.7
c25 <3.0 <3.0 160 2.0 <4.0 <5.0 <20 <23 28 <1 <22 <30 <24 <53 N 13
c26 <3.0 <3.0 100 58 <4.0 <5.0 <1 <23 <13 <24 <23 <34 <25 <53 6.3 11
c27 <3.0 <3.0 120 100 <4.0 <6.0 <27 <29 62 <33 35 <47 <26 N N 24
c28 <3.0 <3.0 77 48 <3.0 <5.0 <25 <25 N <35 <26 <50 <28 N <6.4 9.6
c29 <3.0 <3.0 <2.0 <2.0 <.0 <5.0 <28 <28 <16 <45 <30 <64 <29 <53 N 0.0
c30 <3.0 <3.0 <2.0 <2.0 <4.0 <6.0 <36 <33 <20 <69 <38 <98 <33 <60 <6.6 0.0
c31 <3.0 <3.0 <2.0 <2.0 <5.0 <7.0 <55 <47 <29 <120 <55 <180 <44 <80 N 0.0
%LIPID 15 15 18 17 14 12 11 18 7.5 14 N N L} N N

o9v



Table A-2. --Continued.

JUNE JUNE AUG AUG MAY AUG AUG
1978 1978 1978 1978 1979 1979 1980 MEAN
Mineral Flats
c10 17 <17 <14 <14 30 <20 N 7.8
cn 33 46 51 48 21 <20 37 34
c12 43 48 40 40 41 <20 56 38
c13 28 38 38 3 44 30 51 37
cl4 83 100 76 69 91 120 110 93
€15 380 600 1000 520 160 470 480 516
c16 64 99 120 93 100 130 84 99
c17 180 300 210 140 250 180 280 220
PRIS 56 110 120 <14 3100 90 140 517
c18 «<8.8 <17 <14 <14 <10 <18 13 1.9
PHYT <9.0 <18 <14 <14 <10 <18 <6.5 0.0
c19 <8.9 <17 24 <14 <10 <18 <6.3 3.4
c20 <9.0 <17 <14 <14 <10 <17 0.0 0.0
4 <9.3 <18 <14 <14 <10 <17 <6.4 0.0
c22 <10 <19 <15 <15 <11 32 <6.6 4.6
c23 <11 <21 <16 <16 24 52 N 13
c24 <10 <21 <16 <16 22 43 N 1"
€25 <11 <23 <18 <18 69 83 N 25
c26 <12 <24 <20 <20 36 37 N 12
c27 <15 <30 <28 <28 120 N N 24
c28 <14 «27 <29 <29 <14 N N 0.0
c29 <16 <31 <37 <37 56 52 . N 18
c30 <20 <37 <55 <54 <17 <20 N 0.0
c31 <31 <54 <92 <92 <22 <26 N 0.0
XLIPID N N N N N N N

Ly



Table A-2. --Continued.

MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Olsen Bay

c10 380 25 20 <18 <20 <12 130 <25 N 69
ctin <18 15 25 <17 <20 34 320 <24 7.9 44
c12 58 61 46 52 <19 25 250 33 42 63
ci13 28 39 28 <18 <20 21 100 53 N 34
(1 120 130 95 93 <20 70 <27 250 -110 96
c15 300 300 220 220 59 240 270 1500 550 407
c16 87 130 81 57 <20 78 62 180 85 84
c17 620 780 290 250 <21 160 230 440 190 329
PRIS 400 450 83 61 <21 <12 1900 470 <8.2 374
c18 <19 <13 <8.3 <18 <20 <12 <26 <23 <7.8 0.0
PHYT <19 <13 «8.5 <18 <21 <12 520 <22 <8.0 58
c19 <19 <13 <8.3 <18 <20 <12 <26 <1 <7.9 '0.0
c20 <19 <14 «<8.3 <18 <20 <12 <25 <21 0.0
c21 <20 <15 «8.5 <18 <21 «12 <25 <20 <7.9 0.0
€22 < <17 «9.2 <20 <22 <13 <27 <21 <B8.2 0.0
c23 <23 <18 <10 <22 <25 <14 36 64 N 13
C24 <22 <17 9.9 <1 <23 <14 <27 <20 N 0.0
c2s5 (v <18 <11 <24 <24 <16 <29 110 N 14
c26 <25 <19 <11 <25 <24 «17 <30 <20 N 0.0
c27 <32 <22 <14 <31 <29 <24 <31 N N 0.0
c28 <29 <19 <13 <28 <24 <25 <34 N N 0.0
c29 <34 <20 <15 <31 <25 <32 <35 110 N 14
c30 <42 <23 <18 <38 <29 <47 <40 <23 140 16
€31 <66 <30 <26 <56 <36 <79 <53 <30 150 17
XLIPID 15 16 9.5 10 N N N N N

8V



Table A-2 .--Continued.

JUNE JUNE MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Rocky Bay

c10 100 28 210 340 27 26 <14 <17 <31 <21 22 69
c1n 190 39 34 29 <11 25 <14 <16 <31 <1 27 3
c12 110 67 64 61 59 50 <14 28 <30 <20 51 45
c13 100 52 .40 46 -3 | 29 29 <16 <31 <20 40 33
ci4 190 120 120 130 120 99 73 64 <30 42 120 98
ci15 2000 890 310 290 380 370 980 210 150 250 1100 694
c16 160 100 97 59 110 39 <15 78 53 45 110 4
c17 360 200 1600 890 400 280 140 180 200 140 370 433
PRIS <2.0 «.0 4700 . 2500 1400 940 46 68 2500 3 140 1124
ci8 28 24 17 <10 <t4 <7.8 <15 <16 <29 <19 <7.9 6.3
PHYT 45 <2.0 13 <11 <14 <8.0 <15 <17 <29 <20 <8.2 5.3
c19 52 48 40 <10 <15 <7.9 <15 <16 <28 <19 <8.0 13
c20 27 7.4 12 <10 <16 <8.0 <15 <16 <27 <18 <7.9 4.2
c21 55 39 24 <11 <17 <8.3 <15 17 <28 <18 <8.1 1"
c22 40 3 18 <12 <18 <8.9 <16 <18 <29 <18 <8.4 8.1
c23 43 42 31 <12 <20 20 <18 <1 <31 <19 N 14
c24 10 36 16 <12 <19 17 <16 <21 <30 <17 N 7.9
c25 39 180 34 <13 <20 29 <17 <24 <32 <18 N 28
c26 3 e 16 <13 <20 10 7 <28 <33 <18 N 13
c27 120 100 99 <16 <24 56 <21 <39 <34 N N 42
c28 <2.0 64 72 <14 <21 <12 <17 <41 <37 N N 15
c29 <2.0 <«.0 39 <16 <22 <14 <18 <52 <38 <18 N 3.9
c30 <2.0 <2.0 <14 <18 <25 <18 <21 <81 <4l <20 N 0.0
c3 <2.0 <2.0 <21 <26 <33 <28 <26 <150 <58 <26 N 0.0
%LIPID 17 10 19 21 10 13 N N N N N



Table A-2. --Continued.

JUNE JUNE OoCT OoCT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Siwash Bay

c10 120 «.0 <3.0 <5.0 <28 <33 <14 660 24 <11 <18 <14 N 67
c1 290 <2.0 <3.0 <5.0 <28 <32 <14 33 25 <11 <18 <13 19 28
c12 82 17 <3.0 <5.0 62 <31 25 41 38 n <17 22 <5.3 25
c13 64 18 <3.0 <5.0 <28 <32 26 29 43 29 <18 36 <5.4 19
cl4 210 43 140 <5.0 140 57 79 110 74 57 <17 150 63 86
ci15 1000 360 590 760 250 190 240 280 670 650 130 2100 650 605
c16 <2.0 45 <3.0 <5.0 98 <33 66 78 <13 75 36 110 7 45
c17 380 120 110 <5.0 180 140 130 150 48 110 o 290 220 151
PRIS 93 <2.0 <4.0 120 230 150 48 110 <14 <11 <17 <12 110 68
ci8 19 <2.0 <3.0 <5.0 <29 <33 <14 <7.9 <13 <11 <17 <12 13 2.5
PHYT <2.0 <2.0 <3.0 <5.0 <29 <34 <14 <8.1 <14 <11 <17 <12 <5.5 0.0
c19 46 23 <3.0 <5.0 <29 <34 <14 <8.0 <14 <1t <16 <12 <5.3 5.3
c20 26 5.5 <3.0 <5.0 <29 <34 <14 <8.1 <13 <11 <16 <12 N 2.6
c1 N 150 <3.0 <5.0 <30 <34 <15° <8.3 <14 <11 <16 <12 19 14
c22 [T} 5.5 <4,0 <5.0 <33 <38 <16 <9.0 <14 <12 <17 <12 5.6 0.46
c23 N 20 <4.0 <5.0 <34 <39 <17 21 <16 <13 <18 29 N 6.4
Cc24 N <2.0 <3.0 <5.0 <32 <37 <17 16 <15 <13 <17 <12 N 1.5
c25 N 21 <4.0 <5.0 <34 <40 <19 27 <16 <14 <18 28 N 6.9
c26 N 49 <3.0 <5.0 <35 <41 <19 <1 <16 <16 <19 <12 N 4.5
c27 N 83 <4.0 <6.0 <44 <51 <25 40 <19 <22 <20 N N 12
c28 N 28 <3.0 <6.0 <39 <45 <22 <14 <16 <23 <21 N N 2.8
c29 N <«2.0 <3.0 <5.0 <bb <51 <25 <18 <17 <30 <22 62 N 5.6
c30 <2.0 <2.0 <4.0 <7.0 <52 <60 <30 <28 <19 <43 <25 <14 N 0.0
(.3 <2.0 <«.0 <5.0 <7.0 <76 <87 <94 N <24 <73 <33 <18 N 0.0
XLIPID 19 5.6 12 16 14 1 13 N N N N N

ey
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Table A-3.--Concentrations of aromatic enalytes found
units are ng alkane/g dry sediment weight.

in sediment samples at each sampling period and sampling station of this study. Concentration

detection limit estimate of that aromatic analyte in that sample.

Concentrations less than detection limits are indicated by the symbol <, followed by the

Identities of aromatics abbreviated below are given in Table 2 of the

text.
MAY MAY JUNE JUNE OoCT OoCT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Bligh Island

1-PROBZ <0.03 <0.03 N N N N 0.02 1.3 0.06 <0.34 0.20 <0.10 0.33 <0.11 <0.09 0.14
N-PROBZ <«<0.03 <«0.03 N N N N 0.01 0.71 <0.16 <0.14 0.15 <0.11 0.47 <0.13 <1.5 0.12
INDAN <0.03 <0.03 N N N N 0.25 <0.09 <0.14 <0.21 <0.19 <0.09 <0.11 <0.12 <0.10 0.02
TMEBZ <0.03 <0.03 N N N N 0.39 0.76 0.16 0.31 0.57 <0.09 <0.10 <0.12 N 0.22
NAPH <0.03 <0.03 N N N N 0.06 0.93 <0.12 <0.31 <0.01 <0.08 1.0 0.20 <0.12 0.20
BZ2THIO «0.03 <0.03 <0.06 <0.06 <0.05 <0.07 <0.18 «0.22 <0.15 <0.18 <0.21 <0.11 <0.13 . «0.20 <0.09 0.0
2-MENAP <0.03 <0.03 <0.05 <0.05 o.M N 0.24 0.1 0.16 <0.11 0.24 <0.08 1.2 0.66 <0.09 0.24
1-MENAP <0.03 <0.03 <0.04 <0.04 <0.04 <0.05 0.20 <0.07 0.20 <0.10 <0.13 <0.07 1.4 0.20 <0.09 0.13
BIPHEN <0.03 <0.03 <0.04 <0.04 <0.04 <0.05 <0.13 <0.08 <0.11 <0.11 <0.15 <0.08 <0.10 <0.11 <0.09 0.0
2,6-DMN  <0.03 <0.03 <0.04 <0.04 <0.04 <0.05 <0.30 <0.08 <0.11 <0.10 <0.15 <0.08 <0.10 <0.11 <0.09 0.20
235-TMN <0.03 <0.03 <0.04 <0.04 <0.04 <0.05 <0.13 «<0.08 <0.12 <0.11 <0.15 <0.08 <0.11 «<0.12 <0.09 0.0
FLUOREN <0.03 <0.03 <0.04 <0.04 <0.04 <0.05 <0.13 <0.08 <0.11 <0.10 <0.15 <0.08 <0.10 <0.12 <0.09 0.0
0DBZ <0.03 <«0.03 <0.05 <0.05 <0.08 <0.10 <0.24 <0.15 «<0.21 <0.19 <0.28 <0.15 <0.12 <0.14 <0.09 0.0
PHENAN 0.78 0.87 <0.04 <0.04 0.92 <0.06 1.1 0.54 1.1 0.34 <0.15 <0.09 0.40 0.36 3.5 0.66
ANTHRA <0.03 «0.03 «<0.05 <0.05 <0.05 <0.06 <0.14 <0.09 <0.12 <0.11 <0.16 <0.09 <0.05 <0.06 <0.08 0.0
MEPHEN «<0.03 <0.03 «0.04 <0.04 <0.05 <0.06 <0.13 <0.08 <0.12 <0.10 <0.20 <0.09 «<0.11 «<0.13 N 0.0
FLANTH <0.03 <0.03 <0.05 <0.05 N N <0.14 <0.08 0.33 <0.10 <0.17 <0.09 <0.11 <0.14 <0.09 0.03
PYRENE <0.03 <0.03 <0.04 <0.04 <0.06 <0.08 <0.14 <0.08 0.20 <0.10 <0.17 <0.09 <0.11 <0.14 <0.09 0.01
BZANTH <0.03 «0.03 <0.05 <0.05 <0.10 <0.20 <0.34 «<0.19 <0.32 <0.24 <0.51 <0.19 <0.32 <0.50 <0.09 0.0
CHRYSE <0.03 <0.03 <0.07 <0.07 <0.06 <0.08 <0.18 <0.10 <0.16 <0.13 <0.28 <0.10 <0.13 <0.20 <0.11 0.0
BZEPYR <0.03 <0.03  <«0.02 <0.02 <0.10 <0.10 <0.21 <0.11 «<0.21 <0.14 <0.64 <0.11 <0.20 <0.30 <0.10 0.0
BZAPYR <0.03 <«<0.03 <0.06 <0.06 <0.10 <0.20 «<0.23 <0.11 <0.22 <0.13 <0.73 <0.10 <0.14 <0.22 <0.09 0.0
PERYL <0.03 <0.03 <0.06 <0.06 <0.10 <0.10 9.4 12 12 8.7 <0.86 <0.13 9.7 17 12 5.4

18]



Table A-3. --Continued.

MAY MAY JUNE JUNE MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN

Constantine Harbor

1-PROBZ  <0.03  <0.03

" <0.18  <0.11 «0.12 <0.18 N

0

N N <0.20 1.8 0.38 0.43 0.2
N-PROBZ «<0.03 <0.03 N N <0.21 0.98 0.77 <0.20 <0.11 0.47 0.44 4.0 <0.24 0.6
INDAN <0.03 <0.03 N N <0.18 <0.11 0.66 <0.18 <0.11 <0.20 <0.13 0.37 <0.24 0.0
TMEB2 <0.03 <0.03 N N 0.22 0.19 0.38 0.18 <0.09 0.62 0.30 0.32 N 0.2
NAPH 7.8 6.3 N N 3.9 4.2 4.5 3.6 4.0 2.9 4.7 6.1 3.4 &.7
BZTHIO <0.03 <0.03 <0.06 <0.06 <0.19 0.62 0.43 <0.20- <0.12 0.41 <0.20 <0.24 <0.29 0.0
2-MENAP 1 12 30 25 13 7.8 13 12 8.4 13 15 15 14 15
1-MENAP 8.1 13 26 22 8.2 6.1 10 7.2 7.0 8.9 12 1" 12 12
BIPHEN 5.2 5.6 15 12 9.6 6.9 8.5 8.1 6.5 8.0 9.4 1" 9.2 8.5
2,6-DMN 3.8 7.5 20 19 7.4 3.7 8.8 8.1 4.7 9.0 12 5.2 10 9.2
235-TMN 6.8 5.8 13 10 5.7 5.7 7.0 5.9 <0.09 7.1 8.0 7.0 6.5 6.8
FLUOREN 1.8 1.4 5.2 4.3 35 33 4.0 3.6 <0.09 3.% 5.0 5.1 4.0 3.4
DBZ 0.66 3.0 <0.08 <0.07 3.5 0.92 4.4 3.5 <0.16 4.5 5.0 7.2 <0.26 2.5
PHENAN 3% n 56 48 43 22 n 27 <0.10 30 32 36 34 33
ANTHRA <0.03 <0.03 «<0.07 <0.04 <0.15 0.42 <0.17 <0.15 <0.10 <0.17 0.80 <0.08 <0.25 0.0
MEPHEN <0.03 <0.03 3.5 7.0 7.1 5.5 8.1 7.3 3.9 10 10 17 N 6.6
FLANTH <0.03 <0.03 16 14 2.0 4.0 1.7 1.5 3.7 1.7 4.8 3.0 <0.31 4.0
PYRENE <0.03 <0.03 313 N 6.3 4.1 6.6 5.8 4.2 7.4 4.3 8.9 6.6 7.3
BZANTH <0.03 <0.03 <0.09 <0.08 2.6 <0.22 3.4 2.8 5.0 3.1 <0.50 10 «0.31 2.1
CHRYSE <0.03 <0.03 0.13 <0.11 9.7 " 12 9.7 6.7 17 1.9 19 13 8.2
BZEPYR <0.03 <0.03 15 14 7.7 3.7 8.9 7.0 3.8 <0.66 4.8 <0.25 3.9 5.3
BZAPYR <0.03 <0.03 <0.04 1.2 <0.25 <0.13 <0.30 <0.24 <0.11 «<0.76 <0.31 4.0 <0.32 0.40
PERYL <0.03 <0.03 190 160 86 58 110 90 74 50 92 67 69 81

NO=N
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Table A-3.--Continued.

MAY MAY JUNE JUNE 0oCT oCcT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Dayville Flats
1-PROBZ  <0.03 <0.03 N N N N <0.12 1.7 0.02 0.05 <0.24 0.97 <0.12 <0.12 <0.10 . 0.25
N-PROBZ <0.03 <0.03 N N N N <0.14 0.87 0.13 <0.18 <0.26 1.1 <0.14 0.20 <0.11 0.21
INDAN <0.03 «<0.03 N N N N <0.13 <0.09 0.39 <0.17 <0.22 <0.28 <0.13 <0.13 <0.11 0.05
TMEBZ <0.03 <0.03 N N N N 0.12 <0.09 0.54 <0.15 <0.19 0.22 <0.13 <0.12 N 0.09
NAPH 3.1 <0.03 N N N N «<0.11 1.3 1.2 0.93 0.93 2.4 1.0 1.2 1.8 1.3
BZTHIO <0.03 <0.03 <0.06 <0.07 <0.07 «<0.07 <0.14 <0.23 <0.19 <0.23 <0.24 <0.06 <0.16 <0.20 <0.13 0.0
"~ 2-MENAP 2.3 <0.03 <0.05 <0.05 N N 0.64 0.74 1.5 0.88 1.6 2.8 1.5 2.1 3.2 1.3
1-MENAP  <0.03 «<0.03 <0.05 0.67 N <0.05 0.42 <0.07 0.81 <0.12 0.65 1.2 0.98 1.0 1.1 0.49
BIPHEN <0.03 <0.03 <0.04 <0.04 <0.06 <0.05 <0.10 <0.08 <0.14 <0.14 <0.17 0.3 <0.12 <0.11 <0.10 0.02
2,6-DMN  <0.03 <0.03 <0.04 <0.05 <0.06 <0.05 0.50 <0.08 0.89 <0.13 0.24 1.0 <0.12 <0.11 0.82 0.23
235-TMN  <0.03 <0.03 <0.04 <0.05 <0.06 <0.05 <0.10 <0.08 <0.14 «<0.14 <0.18 0.48 <0.13 <0.12 «<0.10 0.03
FLUOREN <0.03 <0.03 <0.04 <0.05 <0.06 <0.05 <0.10 <0.09 0.23 <0.13 <0.17 0.38 <0.12 <0.12 0.47 0.07
DBZ <0.03 <0.03 <0.05 <0.05 <0.06 N <0.19 <0.15 <0.26 <0.24 <0.32 <0.08 <0.15 <0.14 0.10 0.01
PHENAN = 1.4 1.3 1.4 1.1 <0.10 <0.10 <0.10 0.93 1.7 0.85 <0.17 1.1 0.56 0.73 5.2 0.99
ANTHRA <0.03 <0.03 <0.05 <0.06 <0.06 <0.06 <0.11 <0.09 <0.15 <0.14 <0.18 <0.05 <0.06 <0.05 <0.09 0.0
MEPHEN  <0.03 <0.03 <0.04 «<0.04 <0.06 <0.06 <0.01 <0.08 <0.15 <0.13 <0.23 <0.06 <0.14 <0.13 N 0.0
FLANTH <0.03 <0.03 <0.05 <0.05 <0.06 <0.06 «0.11 <0.08 0.30 <0.13 <0.19 <0.05 <0.14 <0.13 <0.10 0.02
PYRENE «<0.03 <0.03 <0.04 N <0.09 <0.08 <0.11 <0.09 0.22 <0.14 <0.20 <0.05 <0.14 <0.13 <0.10 0.02
BZANTH <0.03 <0.03 <0.05 <0.06 <0.20 <0.20 <0.26 <0.19 <0.39 <0.31 <0.59 <0.15 <0.40 <0.40 <0.10 0.0
CHRYSE <0.03 <0.03 <0.08 <0.09 <0.08 <0.08 <0.14 <0.10 <0.20 <0.17 <0.31 <0.08 <0.17 <0.20 <0.12 0.0
BZEPYR <0.03 «<0.03 <0.06 <0.07 <0.10 <0.10 <0.16 <0.12 <0.31 «<0.21 <0.73 <0.19 <0.22 <0.20 <«0.12 0.0
BZAPYR «<0.03 <0.03 <0.02 <0.03 <0.20 «<0.20 <0.17 <0.11 <0.25 <0.19 <0.84 <0.22 <0.18 <0,20 <0.11 0.0
PERYL <0.03 <0.03 <0.06 <0.07 «0.10 <0.10 <0.20 <0.13 <0.27 <0.17 <1.0 <0.25 <0.22 <0.21 <«0.11 0.0

€9



Table A-3. --Continued.

JUNE JUNE AUG AUG MAY AUG AUG
1978 1978 1978 1978 1979 1979 1980 MEAN
Mineral Flats

1-PROBZ  <0.16 0.09 <0.08 0.17 0.22 0.18 <0.08 0.09
N-PROBZ  <0.17 <0.22 <0.09 0.09 <0.10 <0.14 <0.09 0.01
INDAN «<0.15 <0.19 <0.08 <0.16 <0.10 0.33 <0.09 0.05
TMEBZ 0.15 0.37 <0.08 <0.13 <0.10 <0.13 N 0.09
NAPH 0.96 2.0 1.1 1.7 2.0 2.8 2.9 1.9
BZTHIO <0.15 <0.20 <0.09 <0.17 <0.12 <0.17 <0.11 0.0
2-MENAP 1.5 2.4 0.99 2.2 2.5 2.4 3.7 2.2
1-MENAP 0.42 1.2 0.36 1.0 1.5 0.93 1.7 1.0
BIPHEN 0.22 <0.15 <0.07 <0.12 <0.10 <0.12 <0.08 0.02
2,6-DMN 0.82 1.0 <0.07 0.89 1.0 <0.61 1.8 0.79
235-TMN  <0.12 <0.15 <0.07 «<0.12 <0.10 <0.13 <0.08 0.0
FLUOREN 1.6 0.6 0.31 1.6 2.0 1.9 2.7 1.5
D8z 0.82 1.1 <0.13 0.72 <0.11 <0.15 0.69 0.48
PHENAN 0.76 12 0.46 8.5 14 8.3 15 8.4
ANTHRA <0.12 <0.10 <0.08 <0.13 0.30 <0.06 0.43 0.10
MEPHEN 0.38 0.55 <0.07 0.40 <0.11 <0.13 N 0.79
FLANTH 5.6 7.7 <0.07 5.6 12 5.6 12 6.9
PYRENE 2.4 0.67 <0.07 4.1 5.8 3.0 6.4 3.2
BZANTH <0.29 <0.50 <0.17 <0.41 <0.40 <0.32 <0.08 0.0
CHRYSE <0.15 <0.27 <0.09 <«0.22 <0.20 «<0.14 <0.10 0.0
BZEPYR <0.24 <0.84 <0.10 <0.51 <0.24 «<0.18 «<0.10 0.0
BZAPYR <0.20 <0.62 <0.09 <0.59 <0.20 «<0.16 «<0.09 0.0
PERYL <0.21 <0.72 <0.11 <0.70 <0.24 <0.19 <0.09 0.0
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Table A-3.--Continued.

MAY MAY JUNE JUNE AUG AUG MAY MAY JUNE JUNE AUG AUG HAY AUG AUG
1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Naked Island

1-PROBZ - <0.03 <0.03 N N N N <0.11 1.8 «<0.20 <0.11 <0.13 <0.12 0.30 <0.13 <0.09 0.19
N-PROBZ <0.03 <0.03 N N N N <0.13 1.0 <0.22 <0.13 <0.14 <0.13 <0.12 <0.15 <0.10 0.09
INDAN <0.03 <0.03 N N N N N <0.11 <0.19 <0.12 <0.12 «<0.12 «<0.12 0.35 «<0.10 0.04
TMEBZ <0.03 <0.03 N N N N 0.17 <0.10 0.29 <0.10 <0.12 <0.11 <0.12 <0.14 N 0.05
NAPH <0.03 <0.03 N N N N <0.10 1.1 0.13 0.64 <0.11 <0.11 1.3 1.4 N 0.46
BZTHIO <0.03 <0.03 <0.07 <0.06 <0.05 <0.05 «<0.13 «<0.27 <0.21 <0.13 <0.14 <0.14 <0.12 <0.17 <0.11 0.0
2-MENAP <0.03 <0.03 <0.05 <0.05 N N 0.07 <0.10 0.25 0.60 <«0.1 <0.11 1.3 0.87 <0.09 0.24
1-MENAP <0.03 <0.03 <0.05 <0.04 <0.04 <0.04 <0.09 <0.09 0.16 0.10 <0.09 <0.09 0.37 0.32 <0.08 0.06
BIPHEN <0.03 <0.03 <0.04 <0.04 <0.046 <0.04 0.09 <0.09 <0.15 0.12 <0.11 <0.10 <0.11 0.19 <0.08 0.03
2,6-DMN <0.03 <0.03 <0.05 <0.04 N N 0.54 <0.09 0.87 0.88 0.37 <0.10 <0.11 0.79 <0.09 0.27
235-TMN <0.03 <0.03 <0.05 <0.04 <0.06 <0.04 <0.09 <0.10 <0.16 <0.10 <0.11 <0.11 <0.12 <0.13 <0.09 0.0
FLUOREN <0.03 <0.03 <0.05 <0.04 <0.046 <0.04 <0.09 <0.10 <0.15 «<0.09 «<0.10 <0.10 <0.12 <0.13 <0.09 0.0
(]:74 «<0.03 <0.03 <0.05 <0.05 <0.08 <«<0.08 <0.17 <0.18 <0.29 <0.17 <0.20 <0.20 <0.14 <0.15 <0.09 0.0
PHENAN 1.7 1.6 1.3 0.80 <0.04 N <0.09 0.80 1.3 0.73 <0.12 <0.10 2.3 1.6 4.6 1.2
ANTHRA <0.03 <0.03 <0.05 <0.05 <0.05 <«<0.05 «<0.10 <0.11 <0.17 0.65 <0.12 <0.11 «<0.05 <0.06 0.68 0.09
MEPHEN 1.9 3.6 1.0 2.4 <0.05 <0.05 <0.09 <0.10 <0.16 0.47 <0.11 <0.11 <0.13 0.14 N 0.68
FLANTH <0.03 <0.03 <0.05 <0.04 N N 0.49 <0.10 0.63 <0.24 <0.11 <0.11 2.8 0.85 2.5 0.56
PYRENE <0.03 <0.03 N N <0.06 <0.06 0.22 <0.10 <0.17 N <0.11 <0.11 2.2 0.88 2.4 0.48
BZANTH <0.03 <0.03 <0.06 <0.05 <0.10 <0.10 «<0.24 <0.22 <0.43 N <0.25 <0.25 <0.50 <0.32 <0.09 0.0
CHRYSE <0.03 <0.03 <0.09 <0.07 <0.06 <0.06 <0.13 <0.12 <0.22 <0.13 <0.13 <0.13 <0.20 0.61 <0.10 0.04
BZEPYR <0.03 <0.03 <0.07 <0.06 <0.08 «0.08 <0.15 <0.14 <0.28 «<0.15 «0.14 <0.15 <0.30 <0.18 <0.10 0.0
BZAPYR <0.03 <0.03 <0.02 <0.02 <0.09 «<0.09 <0.15 <0.13 <0.30 «<0.16 <0.13 <0.14 <0.22 <0.16 <0.09 0.0
PERYL <0.03 <0.03 <0.07 <0.06 <0.09 <0.09 13 17 22 21 <0.17 <0.16 82 34 24 14
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Table

A-).--Continued.

MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Olsen Bay

1-PROBZ <0.20 0.89 <0.20 <0.18 <0.30 «<0.14 0.30 <0.21 N 0.15
N-PROBZ «0.22 0.27 «<0.21 <0.21 <0.32 <0.16 <0.17 2.7 <0.23 0.33
INDAN <0.18 0.36 <0.19 «0.19 <0.27 <0.14 «0.16 <0.22 <0.22 0.04
TMEBZ <0.15 <0.17 0.35 0.63 <0.23 <0.13 <0.16 <0.21 N 0.12
NAPH <0.15 0.32 0.33 0.22 «<0.22 <0.12 1.0 1.4 <0.21 0.36
BZTHIO <0.19 <0.26 <0.20 <0.21 <0.29 <0.16 <0.20 <0.,20 <0.27 0.0
2-MENAP 0.27 <0.16 0.39 0.50 <0.22 <0.13 1.5 0.92 «0.22 0.40
1-MENAP 0.02 <0.14 0.26 0.08 <0.19 <0.11 1.6 0.46 <0.18 0.27
BIPHEN <0.14 <0.15 «<0.15 <0.15 <0.21 <0.12 <0.15 0.29 <0.21 0.03
2,6-DMN  <0.14 <0.15 <0.15 <0.15 <0.21% <0.12 <0.15 <0.20 <0.21 0.0
235-TMN  <0.15 <0.16 <0.15 <0.15 «0.22 <0.12 <0.16 <«0.21 <0.22 0.0
FLUOREN <0.14 <0.15 <0.14 <0.14 «<0.21 <0.12 0.58 <0.20 <0.22 0.06
D82 «<0.26 <0.28 <0.27 «0.27 «<0.39 <0.28 <0.19 «0.26 <0.24 0.0
PHENAN <0.14 0.58 1.1 0.75 <0.02 <0.13 <0.16 0.62 <0.23 0.34
ANTHRA <0.15 <0.16 <0.16 0.15 <0.23 <0.13 <0.07 «<0.09 <0.23 0.02
MEPHEN <0,15 <0.15 <0.15 <0.15 <0.28 <0.13 <0.17 <0.21 N 0.0
FLANTH <0.15 <0.15 0.28 <0.16 <0.23 «<0.13 <0.18 <0.22 <0.28 0.03
PYRENE <0.15 <0.15 0.19 <0.16 <0.24 <0.13 «<0.18 <0.22 <0.29 0.02
BZANTH <0.37 <0.35 <0.38 <0.38 <0.72 <0.28 <0.49 <0.51 <0.29 0.0
CHRYSE <0.19 <0.19 <0.20 <0.20 <0.39 «<0.28 <0.20 <0.23 <0.34 0.0
BZEPYR <0.25 <0.21 <0.24 <0.24 «<0.89 <0.64 <0.26 <0.28 <0.35 0.0
BZAPYR <0.26 <0.19 <0.26 <0.25 <1.0 «<0.73 <0.22 <0.26 <0.30 0.0
PERYL 12 14 10 9.2 <1.2 <0.856 9.6 10 3.6 7.6
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Table A-3. --Continued.

JUNE JUNE AUG AUG JUNE JUNE AUG AUG MAY AUG
1977 1977 1977 1977 1978 1978 1978 1978 1979 1980 MEAN
Rocky Bay
1-PROB2 N N 0.32 1.7 0.28 0.58 <0.14 <0.11 0.28 N 0.78
N-PROBZ N N 0.79 1.3 0.88 0.51 <0.15 <0.12 2.3 0.56 1.2
INDAN N N 141 0.29 0.87 <«<0.12 <0.14 <0.10 141 <0.20 0.42
TMEB2 N N 0.96 0.27 0.23 0.13 <0.13 «0.10 <0.14 N 0.23
- NAPH N N 5.4 4.6 5.4 3.8 2.1 2.0 6.6 6.1 4.5
BZTHIO <0.06 <0.06 0.27, «0.24 0.29 N <0.16 <0.12 0.31 «<0.2% 0.10
2-MENAP 11 12 10 ' 4.9 9.1 3.4 2.8 2.7 8.5 13 7.7
1-MENAP 2.8 2.6 3.2 0.42 3.1 2.2 0.54 0.64 1.9 5.5 2.3
BIPHEN 0.99 4.2 5.6 3.2 4.7 3.3 1.2 1.5 5.6 5.9 3.6
2,6-DMN 5.8 6.0 6.0 4.6 5.2 3.4 0.93 2.2 5.5 7.2 4.7
235-TMN  <0.04 <0.04 <0.10 <0.09 <0.12 <0.10 <0.13 <0.09 <0.14 <0.20 0.0
FLUOREN 11 12 14 8.2 12 9.0 4.2 3.8 14 19 1
DBZ <0.05 <0.05 <0.18 2.6 6.0 1.4 1.9 1.7 4.2 <0.22 1.8
PHENAN 48 49 54 N 42 3 6.9 11 46 60 38
ANTHRA 0.79 0.86 3.5 2.3 3.0 1.7 <0.13 <0.10 1.7 4.1 1.8
MEPHEN 7.0 0.94 2.8 1.2 2.3 1.4 0.27 0.58 5.2 N 2.2
FLANTH 6.0 12 15 9.8 9.3 7.3 4.1 3.9 13 17 9.7
PYRENE N N 17 12 13 8.9 5.4 5.6 18 21 13
BZANTH 0.22 <0.05 4.6 0.62 2.6 1.5 <0.29 0.78 2.3 0.5 1.3
CHRYSE 18 3 15 7.8 12 7.9 4.2 4.4 1 19 13
BZEPYR 14 13 15 6.1 12 6.9 3.6 3.8 1.6 13 8.9
BZAPYR <0.02 <0.02 0.85 <0.11 0.69 <0.12 <0.16 <0.11 7.0 <0.27 0.85
PERYL 19 30 61 31 44 24 16 16 36 56 3
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Table A-3. --Continued.

JUNE JUNE oCcT oCcT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Siwash Bay

1-PROBZ N N N N <0.22 1.4 0.06 <0.21 <0.27 «0.23 <0.07 0.61 <0.11 0.23
N-PROBZ N N N N <0.24 0.8 0.12 <0.22 <0.30 <0.25 <0.07 5.4 <0.12 0.70
INDAN N N N N <0.20 <0.10 0.24 <0.19 <0.25 <0.22 <0.07 0.2 <0.11 0.05
TMEBZ N N N N <0.17 4.3 1.6 <0.16 2.1 1.1 0.29 <0.13 N 1.2
NAPH N N N N <0.16 0.70 0.26 <0.15 <0.20 <0.18 0.98 1.5 N 0.43
BZTRIO <0.06 <0.06 <0.07 <0.06 <0.21 <0.24 <0.20 <0.20 <0.27 «<0.23 <0.09 <0.19 <0.14 0.0
2-MENAP «<0.07 <0.05 N <0.05 <0.20 <0.09 0.25 0.14 <0.21 <0.18 5.0 0.65 N 0.55
1-MENAP <0.07 <0.05 <0.05 <0.04 «<0.14 <0.08 0.17 <0.13 <0.20 <0.15 0.45 0.34 <0.09 0.07
BIPHEN <«<0.06 2.0 <0.05 <0.05 <0.16 <0.08 <0.15 0.15 <0.20 <0.17 <0.07 0.23 <0.10 0.18
2,6-DMN <0,07 <0.05 N <0.05 0.23 <0.08 <0.15 0.26 <0.19 <0.17 <0.07 o.21 «<0.10 0.06
235-TMN «<0.06 <0.05 <0.06 <0.05 <0.16 <0.09 <0.15 «0.15 <0.20 <0.18 <0.07 <0.15 <0.11 0.0
FLUOREN <0.06 <0.04 <0.06 <0.05 <0.15 <0.09 <0.15 <0.14 <0.19 <0.17 <0.07 <0.14 «<0.10 0.0
DBZ <0.07 <0.05 <0.10 <0.09 <0.15 <0.16 <0.28 <0.27 <0.04 <0.32 <0.08 <0.17 <0.10 0.0
PHENAN <0.06 0.58 <0.06 <0.05 <0.15 1.3 0.63 <0.14 <0.20 0.62 <0.07 1.6 4.4 0.70
ANTHRA <0.04 3.5 <0.06 <0.06 <0.17 <0.10 <0.16 <0.16 «<0.21 <0.18 <0.03 <0.07 <0.10 0.27
MEPHEN «<0.05 <0.05 <0.06 <0.06 <0.16 <0.09 <0.16 «<0.15 <0.26 <0.18 <0.08 5.4 N 0.45
FLANTH <0.09 <0.07 N N 0.65 <0.09 <0.16 «0.15 <«<0.20 <0.18 <0.08 0.84 <0.11 0.14
PYRENE N N <0.08 <0.07 0.68 <0.09 <0.30 «<0.16 <0.20 <0.19 <0.08 1.1 <«0.11 0.16
BZANTH <«<0.08 <0.06 <0.20 <0.10 <0.41 <0.20 <0.41 «<0.38 <0.70 <0.45 <0.22 «0.35 <0.11 0.0
CHRYSE <«<0.11 <0.09 <0.07 <0.07 <0.21 «<0.11 <0.22 <0.20 <0.36 <0.23 <0.09 <0.16 <«0.13 0.0
BZEPYR 6.4 5.4 <0.10 <0.10 <0.27 <0.12 <0.27 <0.25 <0.80 <0.28 <0.12 <0.20 <0.13 0.9
BZAPYR <0.03 <0.03 <0.10 <0.10 <0.29 <0.11 <0.29 «0.27 <0.10 <0.30 <0.10 <0.18 <0.11 0.0
PERYL <«<0.16 0.12 <0.10 <0.10 7.3 4.2 5.8 6.5 <1.1 4.4 2.6 <0.10 7.0 3.7
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Table A-4.--Concentrations of aromatic analytes found in mussel samples at each sampling period and sampling station of this study. Concentration
units are ng alkane/g dry mussel tissue weight. Concentrations less than detection limits are indicated by the symbol <, followed by the

detection limit estimate of that alkane aromatic in that sample. Identities of aromatics abbreviated below are given in Table 2 of the
text.
MAY MAY JUNE JUNE oCcT OoCT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Bligh Island

1-PROBZ <2.0 <«2.0 N N 67 N <5.2 <5.7 <5.9 «<8.0 <16 <6.2 «3.8 <7.8 <8.2 5.6
N-PROB2Z <2.0 <2.0 N N <.0 N 8.4 <6.2 <6.4 <8.6 <17 <6.8 <4.2 <8.5 <8.4 0.70
INDAN <2.0 <2.0 N N <4.0 N <5.0 <5.5 <5.6 7.7 <15 <6.2 <4.1 <8.4 <8.7 0.0
TMEBZ <2.0 <2.0 <2.0 <2.0 <4.0 <2.0 <4.7 <5.1 <5.3 <7.2 <14 <5.8 <4.0 <8.2 N 0.0
NAPH <2.0 <2.0 13 <2.0 <3.0 <2.0 <4.4 9.6 <5.0 <6.8 <13 <5.4 <3.8 <7.7 <7.9 1.5
BZTHIO <2.0 <2.0 <6.0 <2.0 <4.0 <3.0 <5.7 <6.2 <6.5 <8.9 <18 <7.2 <5.1 <10 <10 0.0
2-MENAP .0 <2.0 <2.0 <«2.0 <3.0 .0 .5 <5.0 <5.2 <7.0 <14 <5.6 <4.0 <8.0 <8.1 0.0
1-MENAP <2.0 <2.0 34 <2.0 <3.0 <«2.0 <3.8 <4.2 <«.3 <5.9 <12 <4.8 «<3.3 <6.7 <6.9 2.3
BIPHEN <2.0 <2.0 <.0 <2.0 <3.0 <2.0 <4.3 <.8 <%4.9 <6.7 <13 <5.4 <3.8 <7.6 «<7.8 0.0
2,6-DMN <2.0 <2.0 <2.0 <2.0 <3.0 <2.0 <4.3 <4.7 <4.9 <6.6 <13 <5.3 <3.8 <7.6 <7.9 0.0
235-TMN <2.0 <2.0 <2.0 <2.0 <3.0 <2.0 <4.5 <5.0 <5.1 <7.0 <14 <5.6 <4.1 <8.0 <8.2 0.0
FLUOREN <2.0 <2.0 <2.0 <2.0 <3.0 <2.0 <4 .2 <4.6 <4.8 <6.6 <13 <5.3 <4.0 <7.7 <7.7 0.0
DBZ <2.0 <2.0 <2.0 <2.0 <6.0 <4.0 <8.0 <8.8 <9.2 <12 <25 <10 <4.8 <9.3 «<7.9 0.0
PHENAN <2.0 <«2.0 <.0 <2.0 <3.0 <2.0 <4.8 .3 <5.5 <8.3 <15 <5.2 <4.1 <8.1 <8.1 0.0
ANTHRA <«.0 <2.0 <2.0 <2.0 <4.0 <2.0 <4.7 <5.2 <5.4 <7.3 <15 <6.0 <1.8 <3.5 <7.5 0.0
MENPHEN <2.0 <2.0 <2.0 <2.0 <.0 «<2.0 <.5 <5.0 <5.2 <7.0 <14 <5.7 <4.4 <8.7 N 0.0
FLANTH <«2.0 <2.0 <2.0 <2.0 <4.0 .0 <4.5 <5.0 <5.4 <7.1 <15 <5.7 <4.5 <8.9 <8.9 0.0
PYRENE <2.0 <2.0 <2.0 <2.0 <5.0 <3.0 <.6 <5.0 <5.5 <6.6 <15 <5.8 <4.5 <8.9 <9.0 0.0
BZANTH <2.0 <2.0 2.0 .0 <9.0 <5.0 <10 <11 <13 <17 <35 <13 <13 <22 <10 0.0
CHRYSE <10 <10 2.0 <2.0 <4.0 <3.0 <5.2 <5.7 <6.5 <B8.4 <18 <6.6 <5.3 <9.8 <12 0.0
BZEPYR .0 «<2.0 <«2.0 <2.0 <7.0 <6.0 <5.7 <6.3 <6.9 <8.9 <19 <7.1 <6.5 <12 <14 0.0
BZAPYR <2.0 <2.0 <2.0 <2.0 <8.0 <5.0 <5.3 <5.9 <6.6 <9.2 <19 <7.1 «<5.4 <11 <12 0.0
PERYL <2.0 <2.0 <.0 <2.0 <8.0 <5.0 <6.6 <7.2 <8.0 <11 <23 «<8.5 <7.1 <13 <13 0.0
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Table A-4 .--Continued.

JUNE JUNE MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1978 1978
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Table A-4. --Continued.

MAY MAY JUNE JUNE oCT 0CT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN

Dayville Flats

1-PROBZ <2.0 <2.0 N N <3.0 <.0 <16 <5.5 <10 <11 <19 <12 «10 <25 <7.4 0.0
N-PROB2 <2.0 <2.0 N N <.0 <5.0 <8.2 <6.0 <11 «12 < <13 <11 7 <7.5 0.0
INDAN <2.0 <2.0 N N <4.0 <5.0 <7.4 <.3 <9.9 <11 <19 <11 <11 <28 <7.8 0.0
TMEBZ <2.0 <2.0 <2.0 <2.0 <3.0 <5.0 <7.0 <5.0 9.4 9.6 <17 <11 <11 <26 N 0.0
NAPH <2.0 <2.0 42 15 <3.0 <4.0 <6.6 <4.6 <8.8 <9.1 <16 <10 <10 . <24 <7.1 3.8
B2ZTHIO <«2.0 <2.0 <2.0 <2.0 <4,0 <6.0 <8.6 <6.0 <1.4 <12 <22 <13 <14 <32 <9.4 0.0
2-MENAP <2.0 <2.0 <2.0 <2.0 <3.0 <.0 <6.8 <4.8 <9.0 <9.3 <17 <10 <11 <25 <7.3 0.0
1-MENAP <2.0 <2.0 11 14 <3.0 <4.0 <5.7 <4.1 <7.6 <7.9 <14 <8.8 <9.0 <21 <6.3 1.7
BIPHEN <2.0 <2.0 <.0 <2.0 <3.0 <4.0 <6.5 <4.6 <8.6 <8.7 <16 <10 <10 <24 <7.1 0.0
2,6-DMN <2.0 <2.0 <2.0 <2.0 <3.0 <4.0 <6.4 <4.5 <8.6 <8.6 <16 9.9 <10 <24 <7.2 0.0
235-TMN <2.0 <2.0 <2.0 <2.0 <3.0 <4.0 <6.8 <4.8 <9.0 <8.8 <17 <10 <11 <25 <7.4 0.0
FLUOREN <2.0 <2.0 .0 <2.0 <3.0 <4.0 6.3 <4.5 <8.4 <«8.4 <160 9.7 <12 <24 «7.0 0.0
D82 <2.0 <2.0 <2.0 <2.0 <6.0 <8.0 <12 <8.5 <6.0 <16 <30 <19 <13 <28 «7.1 0.0
PHENAN <2.0 <2.0 <2.0 <2.0 <3.0 <4.0 <7.8 <5.1 <9.6 <8,2 <16 < <11 <24 «7.2 0.0
ANTHRA <2.0 <2.0 <2.0 <2.0 <4.0 <5.0 <7.3 <5.0 <9.6 <9.0 <18 <11 <4.9 <1 <6.7 0.0
MENPHEN «<2.0 <2.0 <2.0 .0 <.0 <5.0 <6.9 <4.8 <9.1 <8.8 <17 <11 <12 <27 0.0
FLANTH <.0 <2.0 <2.0 <2.0 <3.0 <5.0 7.1 <4.8 <9.4 <9.0 <17 <1 <12 <26 7.6 0.0
PYRENE <2.0 <2.0 <2.0 <2.0 <5.0 <6.0 <7.3 <4.8 9.6 9.2 <18 <11 <12 <26 <7.8 0.0
BZANTH <2.0 <2.0 <2.0 <2.0 <«9.0 <11 <17 <11 <22 22 <2 <26 <35 <57 <g.2 0.0
CHRYSE <12 <14 <2.0 <2.0 <4.0 <6.0 <8.7 <5.5 <11 <12 <21 <14 <15 <26 <9.3 0.0
BZEPYR <.0 <2.0 <2.0 <2.0 <7.0 <9.0 <9.2 <6.0 <12 <14 <22 <14 <21 <31 <11 0.0
BZAPYR <2.0 <2.0 <2.0 <2.0 <8.0 <10 <g.8 <5.7 <11 <14 <24 <14 <17 <28 <10 0.0
PERYL <2.0 <2.0 <2.0 <2.0 <8.0 <10 <11 <7.0 <14 <17 <33 <17 <21 <32 <11 6.0
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Table A-4.--Continued.

JUNE JUNE AUG AUG MAY AUG AUG
1978 1978 1978 1978 1979 1979 1980 MEAN
Mineral Flats

1-PROB2Z <7.6 <6.4 <14 <17 9.6 <6.8 <6.8 0.0
N-PROBZ <8.2 <6.9 <16 <19 <11 7.5 <6.9 0.0
INDAN <7.4 <6.2 <14 17 <10 <7.3 <«7.1 0.0
TMEBZ <7.0 <5.9 <13 <16 <10 <7.1 0.0
NAPR <6.6 <5.5 <13 <15 <9.6 <6.7 <6.5 0.0
BZTHIO <B8.6 <7.2 <17 <19 <13 <8.8 <B8.6 0.0
2-MENAP <6.8 <5.7 <13 <15 <10 <6.9 <6.7 0.0
1-MENAP <5.7 <4.8 <11 <13 <B.4 <.8 <5.7 0.0
BIPHEN <6.5 <5.5 <12 <15 <9.8 <6.5 <6.5 0.0
2,6-DMN <6.4 T <5.4 <12 <14 <9.6 <6.5 <6.6 0.0
235-TMN <6.8 <5.7 <13 <15 <10 <6.9 <6.8 0.0
FLUOREN <6.4 <5.4 <12 <14 <9.7 <6.5 <6.4 0.0
DBz <12 <10 <23 <27 <19 «7.8 <6.5 0.0
PHENAN <7.8 6.6 <12 <16 <10 <6.7 <6.6 0.0
ANTHRA <7.3 <6.1 <14 <16 9.7 <3.0 <6.2 0.0
MENPHEN <6.9 <5.8 <13 <16 <11 <7.4 0.0
FLANTH <7.2 <6.0 <13 <16 <11 <7.2 <6.9 0.0
PYRENE <7.3 6.2 <13 <16 <11 <7.1 <7.1 0.0
BZANTH «17 <14 <29 <38 <26 <16 <7.5 0.0
CHRYSE <8.8 <7.4 <15 <20 <14 <7.1 <8.9 0.0
BZEPYR <9.2 <7.8 <16 <21 <15 <8.6 <10 0.0
BZAPYR <B8.8 <7.4 <16 <21 <15 «7.8 <«.3 0.0
PERYL <11 <9.1 <20 <25 <18 <8.9 <10 0.0
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Table A-4. --Continued.
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Table A-4. --Continued.

MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Olsen. Bay

1-PROB2 <10 <15 <7.9 <6.9 <9.4 N <21 <11 <11 0.0
N-PROBZ <11 <17 <8.5 <7.4 <10 N <23 <13 <11 0.0
INDAN <10 <16 <7.5 <6.8 <9.1 N <23 <12 <12 0.0
TMEB2 <9.5 <16 <7.1 <6.4 <8.5 N <22 <12 N 0.0
NAPH <8.9 <15 <6.6 .0 <8.0 N <21 <11 <10 0.0
BZTHIO <1 <12 <8.6 <7.9 <10 N <28 <15 <14 0.0
2-MENAP <9.2 <17 <6.8 <6.2 <8.2 N <22 <12 <11 0.0
1-MENAP «7.8 <14 <5.8 <5.3 <6.9 N <18 <9.8 <9.3 0.0
BIPHEN <8.8 «17 <6.5 <6.0 <7.9 N <21 <11 <10 0.0
2,6-DMN <8.7 17 <6.5 <5.9 <7.8 <13 <1 <11 <1 0.0
235-TMN 9.2 <19 6.8 <6.2 <8.2 <13 <22 <12 <11 0.0
FLUOREN 8.6 <18 <6.4 <5.8 <7.7 <13 <22 <11 <10 0.0
pBZ <16 <37 <12 <1 <15 <24 <26 <14 <11 0.0
PHENAN <11 <21 «7.3 <7.2 <7.7 <14 <23 <12 <11 0.0
ANTHRA .8 <18 7.2 <6.7 <8.8 <14 <10 <5.1 <10 0.0
MENPHEN 9.4 <23 <6.9 <6.3 <8.3 <14 <24 <13 N 0.0
FLANTH .7 <24 <7.1 <6.6 <8.4 <14 <25 <13 <12 0.0
PYRENE <9.9 <25 <7.3 <6.7 <8.6 <14 <25 <13 <12 0.0
BZANTH <23 <64 <17 <15 <20 <33 <70 <32 <14 0.0
CHRYSE <12 <32 <8.6 <8.0 <10 <17 <29 <14 <16 0.0
BZEPYR <12 <37 <9.1 <B.4 <11 <19 <36 <17 <18 0.0
BZAPYR <12 <33 <8.7 <8.0 <12 <18 <30 <16 <16 0.0
PERYL <15 <43 <11 9.9 <16 <22 <39 <19 <17 0.0
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Table A-4 .--Continued.

JUNE JUNE MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Rocky Bay

1-PROBZ N N <7.9 <5.3 <1 <4.7 <11 <12 9.5 <b.4 <3.6 0.0
N-PROBZ N N <8.8 <5.8 <13 <5.2 <12 <13 <10 <7.0 <3.7 0.0
INDAN N N <8.0 <5.2 <12 <4.6 <11 <12 <10 <6.8 <3.8 0.0
TMEB2 2.0 <2.0 <7.5 <4.9 <12 <4.4 <10 <11 9.8 <6.7 N 0.0
NAPH o1 <2.0 <7.0 <4.6 <12 <6.1 9.6 <1 9.4 <6.3 <3.4 0.83
BZTH10 <2.0 26 <9.2 <6.0 <16 <5.4 <13 <14 <13 <B8.5 <4.5 2.4
2-MENAP <2.0 <2.0 <7.3 <.8 <13 <4.3 <9.9 <11 <9.9 <6.6 <3.5 0.0
1-MENAP 6.1 5.6 <6.1 <4.0 <11 <3.6 <8.3 <9.3 <8.2 <5.5 <3.0 1.1
BIPHEN <2.0 <2.0 <6.9 <4.6 <13 <4.1 9.4 <10 9.4 <6.2 <3.4 0.0
2,6-DMN <2.0 <2.0 <6.8 <4.5 <13 <4.0 9.4 <10 9.4 <6.2 <3.5 0.0
235-TMN <2.0 <2.0 <7.2 <4.7 <14 <4.3 <9.8 <11 <10 <6.6 <3.6 0.0
FLUOREN .0 2.0 <6.8 <4.4 <14 <4.0 <9.3 <10 <9.9 <6.3 <3.4 0.0
DB2 <2.0 <2.0 <13 <8.4 <28 <7.6 N <20 <12 <7.6 <3.4 0.0
PHENAN <2.0 <2.0 <6.5 <5.1 <16 <4.9 9.3 <10 <10 <6.6 <3.5 0.0
ANTHRA <2.0 <2.0 <7.5 «<5.2 <14 <4.6 <11 <12 <4.5 .9 <3.3 0.0
MENPHEN <2.0 <2.0 <7.3 <.8 <17 <4.3 <9.9 <11 <11 <7.2 N 0.0
FLANTH <2.0 <2.0 <7.3 <5.0 <18 <4.5 <10 <11 <11 «7.3 <3.9 0.0
PYRENE <2.0 <2.0 «7.4 <5.1 <19 <4.6 <10 <1t <11 «7.3 <3.9 0.0
BZANTH <2.0 <2.0 <17 <12 <48 , <N <24 <25 <31 <18 <4.5 0.0
CHRYSE <2.0 <2.0 <8.8 <6.1 <24 <5.6 <13 <13 <13 <8.0 <5.4 0.0
BZEPYR <2.0 <2.0 <9.8 <6.5 <28 <5.8 <13 <14 <16 <9.6 <6.0 0.0
BZAPYR <2.0 <2.0 <11 <6.1 <25 <5.5 <14 <14 <13 «8.7 <5.3 0.0
PERYL <2.0 <2.0 <7.2 <7.4 <32 <6.8 <19 <16 7 <11 <5.6 0.0
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Table A-4. --Continued.

JUNE JUNE OoCT oCcT MAY MAY JUNE JUNE AUG AUG MAY AUG AUG
1977 1977 1977 1977 1978 1978 1978 1978 1978 1978 1979 1979 1980 MEAN
Siwash Bay

1-PROB2Z N N <3.0 N <7.3 <7.6 <5.2 <7.9 <9.4 <13 <13 <5.5 <3.8 0.0
N-PROBZ N N <4.0 N <7.9 <8.2 <5.7 8.6 <10 <14 <14 <6.1 <3.9 0.0
INDAN N N <4.0 N <6.9 <7.2 <5.1 <7.7 9.1 <13 <14 <5.9 <4.0 0.0
TMEBZ <2.0 <«2.0 <4.0 N <6.5 <6.8 <.8 <«7.4 <8.5 <12 <14 <5.8 0.0
NAPH 23 <2.0 <3.0 <4.0 <9.8 <6.4 <4.5 <6.9 <8.0 <11 <13 <5.4 3.7 1.8
B2THIO <2.0 <2.0 <4.0 <5.0 <7.9 <8.3 <5.9 <9.0 <10 <15 <17 <7.2 <4.9 0.0
2-MENAP <2.0 <«2.0 <3.0 <4.0 <6.3 <6.6 <4.7 <7.1 «<8.3 <12 <14 <5.6 <3.8 0.0
1-MENAP <2.0 <2.0 <3.0 <3.0 <5.3 <5.6 <4.0 <6.0 <6.9 <10 <11 <4.7 «<3.2 0.0
BIPHEN .0 <2.0 <3.0 <4.0 <6.0 <6.3 <4.5 <6.8 <7.9 <11 <13 <5.3 <3.7 0.0
2,6-DMN <2.0 <2.0 <3.0 <4.0 <6.0 <6.2 <4.4 <6.7 <7.8 <11 <13 <5.3 3.7 0.0
235-TMN <2.0 2.0 <3.0 <4.0 6.3 <6.6 <4.7 <7.1 «<8.2 <12 <14 <5.6 <3.8 0.0
FLUOREN <2.0 <2.0 <3.0 <4.0 <5.9 <6.2 <6.4 <6.6 <7.7 <11 <14 <5.3 <3.6 0.0
DB2 <2.0 <2.0 <6.0 <7.0 <11 <12 8.3 <13 <15 <21 <16 <6.3 3.7 0.0
PHENAN <«2.0 <«.0 <3.0 <4.0 «<6.7 «<7.0 <5.4 <8.2 <7.8 <13 <14 <5.4 «<3.8 0.0
ANTHRA <2.0 <2.0 <4.0 <4.0 <6.6 <6.9 <5.0 <7.6 «<8.8 <12 <6.2 <2.5 «<3.5 0.0
MENPHEN .0 <2.0 <4.0 4.0 <6.3 <6.6 <4.8 7.2 <8.3 <12 <15 <6.0 0.0
FLANTH <«.0 <2.0 <4.0 <3.0 <6.3 <6.6 <4.9 <7.5 <8.5 <12 <15 <5.9 <4.2 0.0
PYRENE <2.0 <2.0 <5.0 <5.0 <6.4 <6.7 <5.0 «.6 <8.6 <13 <15 <5.8 <4.2 0.0
BZANTH <2.0 <2.0 <10 <9.0 <14 <15 <12 <18 <20 <30 <43 <13 <4.8 0.0
CHRYSE <2.0 <2.0 <4.0 <4.0 <7.3 <7.6 <6.0 9.2 <10 <15 <18 <5.8 <5.7 0.0
BZEPYR <2.0 <2.0 <7.0 <9.0 <8.0 <8.3 «<6.4 9.6 <11 <16 <22 <7.0 <6.4 0.0
BZAPYR <2.0 <2.0 <8.0 <9.0 <7.5 <7.8 <6.0 <9.2 <12 <16 <18 <6.3 <5.6 0.0
PERYL <2.0 <2.0 <8.0 <9.0 9.2 <9.6 <7.4 <11 <16 <19 <24 «7.2 «<6.0 0.0
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Table A-5. Table of sedinent grain-size distribution for sedinent sanples.

(PH') Sedinent grain size as fraction percent

Sanpl i ng
peri od <-2 -2t0 40 +0 to +2 +2 to +4 +4 to 48 >+8 Mean Sand/ Mud
Bligh Island
May 1977 12 2.4 6.7 73 4.7 1.5 2.5 15
3.4 1.5 6.9 82 4.8 1.6 3.0 15
Jun 1977 0.0 0.89 3.8 87 5.9 1.7 3.1 12
2.7 0.93 5.5 86 3.5 1.4 3.1 19
Oct 1977 5.6 2,2 4.0 81 5.8 1.9 3.0 12
0.35 1.8 4.5 86 5.5 1.8 3.1 13
May 1978 10 2.0 1.8 80 4.8 1.5 3.0 15
20 1.3 1.7 72 3.9 1.9 1.2 16
Jun 1978 0.79 2.5 5.9 87 2.4 1.7 3.0 23
1.7 1.1 3.7 8s 6.7 1.6 3.0 11
Const antine Harbor
May 1977 13 1.3 3.5 54 21 7.6 3.2 2.5
0.0 0.34 5.2 66 21 7.7 3.5 2.5
Jun 1977 1.9 0.82 2.6 64 21 9.8 3.7 2.
2.3 0.71 3.2 55 29 10 3.9 1.6
May 1978 N 0.55 2.0 67 22 8.4 3.6 2.3
N 0.95 2.4 65 S22 9.8 3.6 .2
Jun 1978 2.7 0.81 2.4 63 21 9.9 3.6 2.2
0.77 0.76 2.1 60 26 11 3.9 1.7
Dayville Flats
May 1977 0.0 0.46 3.5 24 56 17 5.5 0.38
0.64 2.3 7.3 33 40 17 5.1 0.77
Jun 1977 0.32 0.21 1.6 13 67 18 6.0 0.18
0.0 1.0 2.9 28 52 17 5.4 0.47
Oct 1977 0.0 0.78 2.4 16 61 19 6.0 0.24
2.0 0.47 1.8 19 60 17 5.7 0.30
May 1978 N 0.38 3.9 23 58 15 5.5 0.37
N 0.63 3.0 23 57 16 5.5 0.37
Jun 1978 N 0.46 2.4 24 59 14 5.4 0.36
N 0.27 2.0 22 60 16 5.5 0.33
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Table A-5.--Continued.

(PH') Sediment grain size as fraction percent

Sanpl i ng
period <-2 -2 to 40 +0 to +2 +2 to +4 +4 to +8 >+8 Mean Sand/ Mud
Mineral Flats
Jun 1978 12 10 25 27 23 4.2 2.0 2.2
0.44 11 25 33 25 6.3 2.8 2.7
Naked Island
May 1977 2.8 10 15 62 7.8 2.4 2.2 8.8
3.9 16 16 54 8.2 2.6 1.9 8.3
Jun 1977 10 18 15 46 8.2 2.3 1.6 8.5
17 16 12 47 6.5 2.2 1.0 10
Oct 1977 26 15 16 36 5.1 2.6 0.40 12
21 20 15 37 6.0 1.0 0.61 13
May 1978 7.0 18 24 43 6.0 1.8 1.5 12
7.4 18 25 40 7.1 2.1 1.5 10
Jun 1978 6.0 17 22 44 8.5 2.0 1.6 8.5
12 14 22 46 4.8 2.2 1.4 13
Olsen Bay
May 1978 N 1.7 14 50 27 7.6 3.5 1.9
N 1.6 17 50 24 7.2 3.3 2.2
Jun 1978 N 1.6 12 51 27 8.2 3.5 1.9
N 2.5 15 52 25 6.1 3.3 2.3
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Table A-5.--Continued.

(PHI') Sediment grain size as fraction percent

Sanpl i ng
peri od <-2 -2 to 0 +0 to +2 +2 10 +4 +4 to +8 >+8 Mean Sand/ Mud
Rocky Bay
Jun 1977 0.0 0.01 3.2 94 1.6 1.5 2.8 31
0.0 0.0 4.5 93 1.0 1.4 2.7 41
May 1978 N 0.09 6.1 90 3.0 0.76 2.8 26
N 0.40 4.2 %1 3.9 0.97 3.0 20
Jun 1978 0.29 0.18 4.2 92 1.8 1.2 2.9 33
N 0.27 4.6 92 2.1 1.2 2.8 30
Siwash Bay
Jun 1977 0.0 0.60 1.8 5.8 80 7.7 5.2 0.14
1.7 0.19 1.6 6.8 80 10 5.2 0.12
Oct 1977 0.57 0.59 6.0 31 55 6.7 4.2 0.61
0.96 3.3 5.2 30 54 6.0 4.1 0.66
May 1978 N 0.42 1.8 27 65 6.3 4.5 0.41
N 0.90 1.8 20 69 8.4 4.7 0.30
Jun 1978 N 0.68 1.4 19 70 8.5 4.9 0.27
N 0.13 1.1 20 69 9.3 4.9 0.27
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