RESIDUES IN FISH, WILDLIFE,
AND ESTUARIES

DDT Pius PCB’s in Blubber of Harbor Seals

Raymond E. Anas'

ABSTRACT

Samples of blubber from 13 harbor seals (Phoca vitulina
richardii) were collecied in 1971 from San Miguel island,
Calif.: the Columbia River, Oreg.. Puzet Sound, Wash.:
and the Pribilof Islands, Alaska. Totul amounis of DDT
plus PCB'Y ranged from 380.7 10 23509 ppm in five San
Miguel Island seals; 4594 w 1,620.0 ppm in swo Puges
Sound seals: 27.7 10 1099 ppm in tiree Columbiu River
seals; and 6.8 10 27.8 ppm in three Pribilof Isdands seals.
There was no indication of loss of toii DPT pius PCB's in
three xampley reanalyzed after 2 years in iro:en storage.

Introduction

Organochlorine pesticides have been found in seals in
widespread parts of the world (/.2). but fow data have
been published on pesticides in harbor seals (Phoca
vitulina richardii) (rom the eastern North Pucific Qcean.
Up to 142 ppm DDE. 7.t ppm DDD. and 2.6 ppm
DDT were found in blubber from two harbor seals tuken
oft centra) California (3). Up to 1.039 ppm rotal DDT
and 145 ppm PCB's (polychlorinuted hiphenyis) were
found in Culifornia sca lions (Zalophus californianus
californianus) from San Miguel Usland. Calif. (4), one
of the arcas sumpled in this study. This report documents
the amounts of DDT and its metabolites plus PCB's in
the blubber of 13 harbor seals (Phoca vitulina richardii)
collected in 1971 from four aress of the eastern North
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Pacific Ocean: San Miguel Isiand. Caiit.; Columbia
River, Oreg.; Puget Scund, Wash.: and the Pribitof
Islands, Ajaska.

Harbor seals of the subspecies richardii are nonmigratory
and occur in the castern North Pucific Ocean (rom
Mezico 1o the Bering Sea. [f food species preyed on
by the seals do not migrate tar. thewe scals night be
used to locate geographical wress where organuchlorine
hydrocarbon levels are high. Harbor seals living off
British Columbia feed neur shore on demersal fish
amd octopus, although ~ome migratory Pucific salmon
(Oncorhynchus sp.) arz eaien scasonally (5). Harbhor
seals feeding off Amchitka Island. Alaska, eat Atka

kerel (P grom areryeins) and octopus
(Octopus sp) (6). A studs of harber seals in Washington
showed (hat cods, flounders, Pacific herring. and scuipins
made up 93 percent of the towl diet. Squid and
octopus make up another § percent (7). Harhor scaly ap-
parently feed on both migratory and nonmgratory
species.

Sampling Procedures

All scals appeared to be in good heslth at the time of
colfcction, except one seal from Washington which had
apparently died from a deep laceration [rom a previous
injury. Samples were collected by taking ubout 100
g of blubber from the belly area of each <cal, near the
midline and anterior 10 the mammaries. Blubber was
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selected for this study because arganachiorine com-
pounds are lipophilic (/). Samples were placed ju new
glass buttles wd shipped frozen to the testing laboratory,
WARF Institute, Inc., Madison, Wis,

Ages were estimuted by counting layers of dentine in.
upper canine ieeth 8.9, The error in assigning ages (o
harbor seals is not known. Body length was measured
from the fip of the snout o the end of the tail. with the
seal placed on its back.

Analytical Procedures

Samples of blubber were analyzed by gas-liquid
chromatogruphy for the following organochlorine com-
pounds: aklrin, endsin, h hior. hepta-
chlor epoxide, methoxychlor, toxaphene. dieldrin, ben-
rene hexachloride (BHC), PCB's, and the o.p" and p,p’
isomers of DDE, DDD. and DDT. Only BHC. PCB's,
and the p.p’ isomers of DDE, DDD. and DDT were
detected in 13 samples analyzed in 1971 and in 3 samples
rerun in 1973. Confirmatory tests by use of thin-layer
chromalography (/0) on the rerun samples confirmed
DDE, DDD, DDT, and PCBs. but not BHC. Levels
of BHC will not be reported hecause of the negative
confirmatory test.

Wlared

To determine concentrations of the various organo-
chlorine compounds. the entire 100-g sample of blubber
wps cut up while frozen, run through a hand food
grinder, und transferred to ether-rinsed 4-oz ylass jars.
A random S-g portion was placed in a tared 100-ml
heaker and the weight was recorded. The sample was
then Jried a1 40°C for 3 ta § days. weighed for moisture
content, and transferred (0 a 100-mi volumetric flask
using petrolenin ether. The blubber consisted almost
entirely of fut and dissolved entirely in the petroleum
ether. No weighabl of insolubles were found,
Cleanup was carricd out on a Fiorisil column following
standard procedures (7). Next. the resulting solutions
were concentrated to 10-15 ml and made to 25 mi
with hexane. Sample solutions of 10 ul or less -were:
injected into a Barber-Coleman Mode) 5360 pas chro-
matograph with an Sr90 electron-capiure detector and
the foltowing instrument conditions:

4-(1-by-d.-mm pinss packed with 5 percemt DC-200
on gon clwom Q $0/100 (packed with ) percent
OV-17 on gas chrom Q 100/120 for BHCY. An
COVEIT 4 QF-1 column way added in 1973,
Detector  250°C: injector 230°C: column  210°C
{IR*C tor BHC).

Nitiogen at & flow rate ihat gare p.p-DDT 2 re-
tention time of 6.8. minutes (1234 minutes for
AHC).

Columm:

Temperaiure:

Cornvier gas:

Penk heights were measured 1o quawtitule . organo-
chlorine pesticide residues. Recovery rates ranged from
80 to 90 percent for all osganochlorine compounds.
Recoveries were run through the entire procedure,
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incjuding the drying step. No corrections were made
for recovery rates. The lower limits of detection were
0.02 ppm for DDF, DDD. and DDT, and 0.05 ppm
for PCB's. Pesticide levels were only stightly higher on
a fat basis than on a wet-weight basis, so resuhts are
reported here on a wet-weighi basis oniy.

Aroclor 1254 was used as the standard for PCB's, Only
the peak between DDT snd DDD was used for estima-
tion of PCB's, so the values for PCB's are not precise.
Values for 1otal DDT undoubredly include some PCB's.
To avoid possiblc errors, tatal DDT and PCB's were
summed.

Because of high laboratory coxts. only one samplc was
analyzed by the silicic acid method (o separate DDT
from PCB's (/2). The blubher from this seal. a 176-cm
mule from San Miguel Island. had 2,110.0 ppm DDE,
3.98 ppm DDD, 96.1 ppm DDT, and 5720 ppm
PC8's, Total DDT plus PCB residues were 18 percent
higher from the silicic acid method than were results
from regular analyses. This difference is within the
limits of analytical variability.

Glass bottles uscd 1o store the samples had paper lid-
tiners. The amounts of organochlorine compounds found
in a sumple of unused lid-liners womld have had a
maximum effect of 0.086 ppm total DDT plus PCB's.
Because the additions, if thev occurred, would have
little effect on the observed alues, data were not ad-
justed.

Results

Levels of total DDT plus PCB's ranged from 380.7
to 2,350.0 ppm (geometric mean 610.7) in San Miguel
Island seals; 459.4 to 1.620.0 ppm (geometric mean
862.7) in Puget Sound seals. 27.7 1w 109.9 ppm
(geometric mean 62.5) in Columbia River sesls, and 6.8
to 27.8 ppm (geometric mean 11.3) in Pribilof Islands
scals (Table 1). Geometric means were computed be-
cause of the skewed distributions of the organochlorine
compound residues. The organachiorine levels over-
lapped in Sun Migucl Island and Puget Sound seals, and
in Columbia River and Pribilof islands seals. Levels in
the Columbia River and Pribilof Islands seals did not
overlap the levcls in San Miguel Island and Puget Sound

.seals, A one-way analysis-of-vasiance test shows that

the mean total DDT plus PCB levels differed signifi-
cantly between ureas (P<0.01).

The Pribilof Islands are isolated trom arcas of high
population and industriafization: the Columbia River
drains large agricultural arcas in Oregon, Washington,
and Iduho; and San Miguel Island and Puget Sound
are close to highly industrialized arcas. Harbor scals
taken near heavily populsted and industrialized arcas
had the highest total DDT plus PCB levels. and seals
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TABLE t.—Total DDT ¢ plus PCR's in blubber of harbor scals coltected w 1971

T
Locanion No. or [ MoNTH ACE. ‘ Lonen, Mowstunr, Far, T —— —_——— —
smaLs | couereren W ! I3 % % Grovemme Inoivinuat,
i MEAN vaLurs
California
Sen \||||ul Island s June 90— 183-176 0914 96.699.2 610.7 380.7: 418.9; 435.5;
SIB3 23500
Oregon:
Columbia River 3 May 24 12126 1.8:3.6 96.2-100.0 613 21.7; 80.4: 1099
Washingion:
Pupet Sound 2 June-August ) 93119 2450 90.5.95.1 627 439.4; 1,200
Alarka:
Pribitof Tslands 3 August ) 135-118 1.66.2 92.8-100.0 1ny 68 71,278

' DDE -~ DDD + DDT.
 Canine tecth loat.

taken from the most isoluted ureu, the Pribilof [slunds.
had the lowest levels. However, larger samples are
needed 1o verify these resulls. Variability due 1o sex.
and age could not be evaluated for these data because
of the small sample sizes. Maximum residue levels oc-
curred in male seals in each area, but the oldest seals
did not have the highest total DDT plus PCB levels
within an area.

After 2 years of frozen storage, two samples from
San Miguel Island and one from the Pribilof Islands
were reanalyzed. Totul DDT plus PCB values were
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