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a 
waters of Tampa Bay, a review some 
which may affect the distribution and fate of spilled oil is we provided. The primary 
reference for the discussion which follows is the National Research Council's 1985 book 
on Oil in the Sea (NRC 1985). While research on the transport and fate of petroleum 
products has continued, this book provides a good general background which is still 

more current research. 

even as 
was spilled this accident consist of potentially thousands 

,"1''1"", ...... ,,1" compounds. The complexity petroleum products defies even the best 
chromatographic techniques to separate all of the individual components. Figures 1 
2 we show chromatograms of dilutions of two of the oil samples collected in this study. 
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e., 
smaller peaks observed between the alkanes were determined to consist mostly 
alkylated polycyclic aromatic hydrocarbons (PAH). These compounds are more toxic than 
the n-alkanes and also more difficult to biodegrade. All chromatograms presented here are 
drawn on the same scale and show the detector response from 10 to 60 minutes (GC 
program,45°C1 min' 6°C/min to 285°C20min)' 
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Figure 1. Chromatogram of a dilution the oil sample collected August 1 See 
details. 
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Figure 2. Chromatogram of a dilution of the oil sample collected August 1 See 
text for detatils. 



a amount 
volumetric flask. water samples were ~Y'tl"~I"''t&O'1'1 
Extracts were reduced in volume using rotary evaporation, samples which still contained 
water after rotary evaporation were placed in a small separatory funnel and the aqueous 
phase was rinsed (3x) with OCM, which was collected and further reduced in volume. 
concentrated extract was passed over anhydrous sodium sulfate, taken to just dryness 
under a stream of nitrogen (N:z) and redissolved a solution of 5-a-Androstane 

a 

mass spectral were 
on a Varian 6000 GC with data being collected, stored and analyzed using a 
2600 Chromatography Data System software and interfaces. Mass spectral 
confirmations were performed on a Varian Saturn II iontrap GC/MS/DS system. 
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a or source. 
high molecular weight alkane (A) profile, and no identifiable hydrocarbon profile 
will be discussed further below. 

Total hydrocarbon concentrations in various parts of the Gulf of Mexico have been 
reported in the range of 0.1 to 76 pg/l (NRC 1985). Background hydrocarbon values 



1 
TB-12 
TB-13 

6 ft TB-13 
TB-14 
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5 
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1872 

shows no signature. 
TEO dominated by non-oil peaks, shows some oil impact. 
TEO dominated by non-oil peaks, shows some oil impact. 
TEO dominated by non-oil peaks, shows some oil impact - more than 1 
TEO dominated by non-oil peaks, shows some oil impact. 

dominated peaks, shows some impact. 

Bunces Pass peaks, shows 

Bunces Pass TEO dominated by non-oil peaks, shows oil impact. 
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1 
TB-12 
TB-13 

6 ft TB-13 
TB-14 

2051 

5 
5 

1872 

shows no signature. 
TEO dominated by non-oil peaks, shows some oil impact. 
TEO dominated by non-oil peaks, shows some oil impact. 
TEO dominated by non-oil peaks, shows some oil impact - more than 1 
TEO dominated by non-oil peaks, shows some oil impact. 
TEO dominated by peaks, shows some impact. 

Bunces Pass dominated by peaks, shows 
impact. 

Bunces Pass TEO dominated by non-oil peaks, shows oil impact. 
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TB-9 857 
TB-l0 1853 
TBll 1861A 
TBll 1861B 
TB-121851 
TB13-Ht 1847 
TB13-6ft 1850 
TB-141858 
TB1S-1 ft 1856A 
T815-1 ft 8S68 
T815·6ft 855 
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Bunces 
2051 Bunces Pass 
2052 East Elinor 
2053 Elinor Island 
2054 North John Pass 
2055 Island 
2056 South John Pass 

27°38'40" 
27°36'62" 
21°36'62" 
27°36'06'" 
21°35'97" 
27°35'97" 
27°36'60" 
27°37'58" 
27°31'58" 
27°37'58" 

27°39'1 
27°47'30" 
21°47'24" 
27°48'31 " 

82°41 '50" 
82°50'66" 
82°50'66" 
82°46'11" 
82°45'33" 
82°45'33" 
82°41'89" 
82°42'06" 
82°42'06" 
82°42'06" 

82°46'28" 
82°46'55" 
82°47'01" 
82°46'44" 
82°45'63" 

1 Hydrocarbon Profile and abbreviations are explained in the text. 

3.2 
8.8 

13.6 
2.6 
2.1 

10.7 
9.2 

BLa 
39.4 
0.5 
2.2 
0.8 

lBla indicates hydrocarbon concentrations are at or below the limit of (0.5 

B 
0 
A 
B 

B/O 
0 
0 
N 

N 

3Potentiai reasons for the concentration differences between these two duplicates will be discussed in 
Appendix 1. 
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i. 

water water. currents transverse 
or even flow in the opposite direction of the surface current, leading to separation between 
the surface oil slick and hydrocarbons transported lower in the water column. This 
resulted in a wider distribution of hydrocarbon contamination than could be observed by 
following the movement of the surface slick. The contrary is also true, water movement 
under the surface slick would bring water with low hydrocarbon content into areas 

the lower molecular weight material 
observed difference the higher 
could reach higher concentrations 
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figure 3. Chromatogram ofthe hydrocarbons isolated the water collected 
the oil (Tarball) sample collected on August 12th. See text for details. 
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Figure 4. Chromatogram the hydrocarbons isolated mousse 
sample shown in Figure 2. See text for details. 
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are observed. Also, in our 
peaks between the alkanes were comprised mostly of It was 
the low molecular weight PAH are both more soluble, and more resistant to biodegradation 
than are the alkanes. Given this combination of facts, one would expect the alkyl-PAH to 
be more significant components in the lower molecular weight range of the August 17th 
aqueous phase than they were determined to have been. 

extracts 
Comparison these chromatograms clearly shows 
types hydrocarbon signatures the water samples. 
fraction of a water sample collected on August 12th 

~?¥,"..::.;~.~;~ 
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contamination to 
jJg/l) of oil related hydrocarbons. Similar results were determined for the 12 stations 
sampled on August 17th, 4 samples were free of oil contamination, 6 contained low to 
moderate levels (3 to 1 5 jJg/U and 2 had high concentrations {35 & 39 jJg/l} of oil 
hydrocarbons. 
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Figure 5. Chromatogram the isolated water 
sample collected August 12th at station 11, see text for discussion. 
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Figure 6. Chromatogram the hydrocarbon fraction isolated from 
sample collected off Elinor Island on August 17th, see text for details. 
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None of the 3 procedural blanks analyzed contained quantifiable amounts of any 
hydrocarbons. The procedural blanks did contain the phthalates which are shown in some 
of the chromatograms, it is believed that these compounds contaminated the samples 
either during the column separation or subsequent to this step in the analysis. 
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TB-12 185 
TB13-Ht 1847 2. 
TB13-6ft 1850 10.7 
TB-141858 
TB15-Ht 1856A BlO 
TB15-1ft1856B 18.7 
TB15-6ft 1855 1.1 
TB-161848 
TBl ft 1854 0.8 
TB17-6ft 849 
TB-18 860 

ft 

East 
2053 Elinor Island 
2054 North 
2055 Manarolle 

85 Bottle 
856 Bottle Rinse 

1861 Bottle Rinse 
Blank 1 
Blank 2 
Blank 
Spike 1 
Spike 2 
Spike 3 

2.6 

9.2 

11.2 

58.8 
766i3.1 
8alB.6 

84.4 
89~.2 
70m.7 
7786.1 

66.5 
758:2.6 
01as.9 

86.6 
86.0 
88.9 

104.5 
88.2 
07.2 
79.0 
72.4 

90.8 

71.1 

43.1 
00.0 

105.3 
170.2 
120.2 
100.7 
144.2 
134.2 

interlerence «co-elution) with para-terphenyl peak, leading to significantly greater than 100% recoveries. 
2These water samples were spiked with a solution of crude oil, however, the concentration was inappropriate 
for the analytical procedure decided upon. Spiiced concentrations were all below the limit of quantitation • 
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