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Intercalibration of Gas Chromatographic Analyses for
Hydrocarbons in Tissues and Extracts of Marine'Organisms
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Gas chromatographic analyses of hydrocarbons separated
from tuna meal samples and cod liver lipld extracts have been
intercalibrated among three laboratories. Measurement of
petroleum hydrocarbons spiked to samples of cod iiver oil gave
values as follows: %, (¥ — Xx)/X, s/x; distillate cut of South
Louisiana crude oll—372 ug/g, 0.08, 0.06; No, 2 fuel oll—1163
ug/g, 0.50, 0.26; Wilmington crude oll—913 ug/g, 0.69, 0.34.
The estimates of petroleum hydrocarbons In tuna meal sub-
samples gave x & s of 37.7 & 4.6 ug/g dry welght. Measure-
merits of pristane In cod ilver lipld samples gave x + s of 35.7
+ 3.5 ug/g lipid and 271 + 4.5 ug/g lipid. Measurements of
pristane In tuna meal were less precise with x = sof 2.4 + 1.5
ug/g dry welght. Some limitations to current methods of
analysis as applled In this study and In several current oil
poliution studles are demonstirated and discussed.

These studies will require the efforts of many laboratories
throughout the world because of the complexity and global
nature of the oil pollution problem. This is already apparent
to some degree in the oil pollution research literature.

An important factor in field or laboratory studies is the
precision, accuracy, and intercomparability of the data
gathered using the same or different methods of analyses in
different laboratories (1-3). We initiated a program of in-
tercalibration between our laboratories in 1971 as part of a
study program to identify problems related to oceanic envi-
ronmental quality under the auspices of the Office for the
International Decade of Ocean Exploration, National Science
Foundation. Three laboratories were involved in studying the
distribution of hydrocarbons in the biota, water, air—sea in-
terface and sediments of the North Atlantic Ocean. Unfor-
tunately, suitable samples for intercalibration were not

L1 I A ey



Marine Pollution Bulletin, Volume 19, No, 8, pp. 372-380, 1988.
Printed in Great Britain.

Marine rouuton suuenn

0025-326X/88 $3.0040.00
© 1988 Pergamon Press pic

[CES/IOC Imtercomparison Exercise

on the Determination of Petroleunmn Hydrocarbomns
im Biological Tissues (mussel homogemnate)
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A homogenste was prepared from approximately 4000
Mytilus edulis sampled near the municipal sewer outfall
of Bostom, Massachusetts, USA. Subsamples were
placed in jars. Then a set of subsamples were freeze-
dried. Both wet homogenste and freeze-dried homo-
genate samples were checked for mon-homogeneity by
anglyses of ramdomly selected subssmples by the
WHOR coordinating Izboratory. Three randomiy
selected freeze-dried subsamples were distributed to
each of SO participating laborsteries from 24 countries.

Twenty-two [sborgtories reported UV-flucrescence
data giving k=24 X 10~ g chrysene equivalents g~! dry
wt £24 X 10~¢ g g~ dry wt for 2 +100% r.s.d. Twenty
iaboratories reported UV-fluorescence data in Arabism
Light Crude Oil eguivalents; 8=235X10~¢ g g~ dry
wt +234 for 8 +98% r.s.d. Between 22 and 30 lab-
omatories reported data for m-sikemes, pristame smd
phytane determimed by GC anslyses giving betweem
+69% amd +297% r.s.d. depending on the compoumd.
Elimingtion of outllers reduced the mamge of r.s.d’s to
+67 to +104% r.s.d. A similar experience was noted for
data for imdividual nolvmuelear aromatic hvdrocarbomns

carbons in samples of the marine environment has been
recognized for many years (Farrington & Teal, 1972;
Farrington et al., 1976; NAS, 1975; Wise et al., 1980).
Recent efforts have shown considerable improvement
in the agreement between laboratories for measure-
ments of selected hydrocarbons in sediments
(MacLeod et al, 1982) and marine tissue samples
(Galloway et al., 1983). However, there is much work
yet to be done before analysts can be satisfied with the
precision and accuracy of these measurements within
and among laboratories as noted in these two latter
references.

The International Council for the Exploration of the
Sea (ICES) conducted an intercomparison exercise in
1980-81 which compared the data for measurements of
hydrocarbons in crude oil, sediments and marine
tissues (Law & Portmann, 1980). The results for both
sediments and tissues revealed substantial disagreement
for many of the parameters measured. Also only five
laboratories reported data for the mussel (Mytilus
edulis) homogenate tissue sample. Accordingly, the
Marine Chemistrv Working Groun of ICES oreanized a






