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Introduction

In an earlier report to ICES1, the presence of lLiigh concentrations of
organochlorine pesticide residues in seals and porpoises on both sides of
the Atlantic and in the North Sea vas recorded. A later report to FAQ?
gave additional data on the concentrations of polychlorinated biphenyls
(PCBs) in seals, as obtained by an improved -analytical technigue. The
concentrations of both pesticides and PCBs increase in a'north-to-south
direction from the Arctic dovm the eact coast of Canada, and down both
the west and east coasts of the United Kingdcm. . The. southeast and the
northwest coasts of England, and alco the Ialtic, are areas vhere hlgh
concentrations of both DDT and TFCB residues arc found, T

ThlS report summarises the data so far obtalned‘on seals in the Hbrth‘Sea
arca, and comparcs them with enalys¥s from seals in the Norwegian Arctic.
and the Baltic.

Methods

Most of the samples were obtained from seals killed in culling operations,

or captured in salmon nets. A few have been frem seals found dead. For
analyses, blubber has becn used, organochlorine compounds being preferentially
concentrated in lipids. The samples were deepfrozen prior to analyses,

with the exception of a few samples obtained ocutside the United Kingdom.

.The latter samples were immersed in 5¢% agueous formalin for one-two days,

and the formalin drained off before despatch by post,. being deep-frozen
on reeeipt, . : o ’ _ . ’

The analytical technique, involving hexane extraction, . removal of fatg,
separation of PCBs from most pesticide residues, and gas chromatographic
analyses, was described in an earlier paper2. The commercial PCB formalin
Aroclor 1254 (Monsanto Limited) has been used to calculate ECB concentrations,
being the type considered. to proximate the PCB pattern in scals most closely,
although .there is some differcnce in the pattern in most samples.

Results and Discussion.

" The data obtained are surmmarised in'Table 1.‘ Although thrée different

species are included, and in scveral instances numbers of individuals are .
small, & trend in contamination level from north to scuth can be scen,

. The concentrations given for ringed scals. in the Nerwegian Arctic areca are

similar to those found in samples from the Canadian Arctic. . Harp scal pups
from east of Jon layen Island werc alsc found.to contain similar levels,
The eommon seal pups from Shetland contnined marginally more PCBs, but the
Orkney grey seals were significantly higher in both’ DDT-group and'PCB
residues. The scals from the Scottish east coast werc still higher in all
threc types of residues, and farther south, off the coast of East Anglla,
the highest concentrations of both total DDT and FCBs were found.
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The trend in contamination levels follows roughly the degree of
industriclisation in the adjacent land arecas. Sewage sludge containing
industrial wastes is one known scurce of PCBs in the marine environment,
and it has been estimated3 that approximately 1 ton of TCBs could be
dunmped per annun in sludge outside the Thames estunry.

The concentration of organochlorine reuldues in individual seals will be
dependent on the concentration in food, and on the quantity of food caten,
and in addition on rates of metabolism and cxcretion of the various
compounds. It is commonly found in birds and terrcstrial mammels thot

an equilibrium is xeached between the concentration in food and that in
the consumer, the latter cconcentratien being dependent to some extent on
physical condition, and the 1lipid level in the body. As lipid rescrves
are utilized during periods of stress, the stored organochlorines are -
reeirculated and may produce toxic effects, while also being subject to
some degradation or excretion. ‘ : :

In seals certain differcnces arc apparent; as comparcd with residue levels
found in birds and terrestrial mommals, The major differcnce is in the
proporticn of DDT found, compared with that of its two degradaticn
products, TDE and DDE. The.DDT residues in seals hove in mony instances
been cenfirmed by alccholic alkaline hydrolysis to DDE. Jensen et al a14
also found that up to 50% of the total DDT in Baltic ucals was in the
form of p,p-DDT. In other warm blooded animals DDE is the major residue,
DDT being o ninor component. Cod and salmon, on which grey seals feed,

do not show the seme high proporticn of DDT as is found in the scals..

One difficulty in explaining the apporent difference between scals and
other specics is that the scmples of seal blubber used in the analysis
carmot be assumed to represent blubber from all regicns of the body. It

is possible that = proportion of the blubber is never recirculated, and
therefore not representative of an equilibrium state (between blubber and
nobile 1lipid) existing at the time of sampling, but at some earlier date.
However, analysis of several organs or tissues, of different lipid contents,
from one seal generally gives similar ccncentrations of a poarticular
organochlorine compound when exprossed in terms of extractable lipid rather
than original tissue. This sugsests that the subcutanccus fat is not
dlffyrent from the lipid in other parts of the body.

As it is inconceivable that the sconls can synthesise DDT fronm its
rmetabolites, the higher proportion of DDT in seals, as compared with

their food, may result from a:preferenticlly greater excrction rate of

DDE and TDE. The degree of accumul tion of organochlorines, from food:
fish to scal blubber can be scme 50 to 200 times, but on a lipid bosis:

the accumulation frem fish to seals is usually less than ten-fold. Thus,

a scal eating several hundred times its own weight, over a pericd of

years, cven with o partial excretion or metabolism of residues, cculd
accumulate residue concentrations such as those found in the scals ex&mlned

The only other data published on scals {rom the Korth Se% arca anpe r to

be those of Koecmon and van Genderen5, vho feund 9.6-27.4 prm of total DDT

(uncorrccted for PCBs) in the fat of threc common scals frem the Netherlands

coast, These values. arc similar to those given in this report for the

East Anglion seals. The data of Jensen et 214 on Bltic . secals: éﬁtcompnr ed
Table 2 with grey seal data frem the North Sca, showing that while:

thc DDT levels are- s1m11“r, PCB levels are s1gn1¢1cmnt1y greater in thc

Yorth’ Spa area. :

Although dead or dying scals have been found to contain very high
concentrations of residues in their fat, there is os yet no cvidence

-
.



hat the orgznochlorines have themselves been responsible for the conditicn
of the seals. Nevertheless a senl weckened by starvation or disease,

and absorbing o high vropertion of its blubber, may be subjected to the
additional stress of high concentrations of organcchlerine compounds in
the lipid fraction of the blood.

Where somples of scal blubber become available either through culling
operations or from dead seals, analysis of such material may be useful

in indicating the level of contamination of the particular marine
environment by organochlorine compounds. However, in many arcas of the
Yorth Sea, particularly in some coastal regions, seals, vwhatever the
species, moy be comparatively rare and noy be protected. In such areas
it will be difficult to obtain sufficient numbers of samples for analysis.
FPurthermore seals, in common with many other marine species, nay troavel
considerable distances during migroticn, and consequently the degrec of
contanination should not be identified too closely vith the actual
location at the time of sampling. This is o fundamental difficulty in
selecting any species as suitable for mcniteoring pollution, but seals
have the virtue, frem this stondpoint, of accumulating high concentrations
of scme pollutants, o factor of some importance to the annlyst.
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Source

Arctic (Morwey)

Shetland
Orkney

E. Scotland
(Lberdeen -
'ontrose)

E. England
(Farme Is.)

(Wash)

(Scroby)

Orzmnochlorine residues in senl blubber samples from the North Sea

TABLE 1

(Means and ronges in parts per million tissue)

Species No. 9. Fat
Ringed 2 84
: (15-- 92)
Common (pups) 4 80
(69 - 88)
Grey 8 69
(43 - 90)
17
Grey ( ) 1 78
Grey (pups o) 81
(67 ~ 87)
Comzon (pups) 12 71
(66 - 80)
Grey 2 19
(76 - 82)
Common 3 83 -
(74 - 85)

Diecldrin
0.18
(0.15 - 0.20)

0.06
(0006 - 0007)

0.18
(0.06 ~ 0.31)

0.83
(0.46 - 1.7)

0.5
0.46
(0.20 ~ 0.59)

0.33
(0.16 - 0.66)

2.3
- 2.8)

' 0.23
(0.19 - 0.26)

(1.8

DDE

0.8

(007 - 0.8)
1.3

(0.7 = 1.7)
6.4

(1.4 - 12.1)

9.7
(4.2 - 19.1)

3.0
6.6
(3.3 - 10.3)
2.8
(1.4 - 4.1)
16.4
(10.1 - 22,6)
14.0
(703 - 23-2)

TDE

0.24
(0.18 - 0.30)

0,13
(0.08 ~ 0.18)
0.60
(0.17 - 0.97)

0.93
(0.54 - 1.5)
009
0.86
(0,46 =~ 1.17)
0.44
(0.28 - 0.73)

2.6
- 3.8)

0.83
(0.75 - 0.89)

(1.3

DDT

1.4
(009 - 1-8)
1.2
(0.8 = 1.7)

6.0
(1.3 - 11.0)

9.5 '
(3.8 - 15.7)
9.0
5.6
(2.6 - 7.6)

3.3
(1.8 - 4.9)

20.7
(15.7 - 25.7)

9.1
(7.6 - 10.3)

o
1.5
(1-2)

4
(2 -6)

18
(3 - 30)

38
(12 ~ 88)

67
40
(25 - 50)
15
(7 - 24)
123
(100 - 146)
131
(93 - 185)




TABLE 2

Comparison of DDT and PCB residues in North Sea and Baltic seals

(Concentrations in parts per nillion blubber)

Scurce Snacies No. %% Fat Total DDT PCB
Gulf of Finland Grey (pups) 2 60 25 3.9
Culf of Bothniza Ringed 2 54 63 6.8
Stockholm Archipelagoe  Grey 3 27 36 6.1
Baltic proper Common and Grey 2 52 66 15
Orkney Grey 8 69 13 18
E. chtland Grey 16 TT 20 38
E. Englond
Parne Is. CGrey (pups) 5 81 13 40
Scroby - Grey 2 79 40 123



