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SEA BIRD WRECK
IN THE IRISH SEA
AUTUMN 1969

T 1his repoirt 1s about the deaths of over 12,000
sea birds, mostly guiliemots, which were washed
up on the shotes of the lrish Sea and its approaches
i the autumn ol 1969, 1t describes the main features
o! the incident, the investigations that were put in
hand to ascertain the causes, and the conclusions
that emerged.

2 The incident aroused public concern at the time
and much speculation as (o its cause. This 1s under-
standable. People are growing increasingly con-
cerned about then environment and the far-reaching
conseqyuences that human interference with it can
hava. The sight of oiled birds on ous beaches is
urdortunately only too common these days; but
depressing though itis, at least the cause is obvious.
When beaches over a considerable area become
scattered with unusually farge numbers of dead or
dying birds of which no more than fifteen per cent
are oiled, and when the first sample to be analysed
contams substantial residues of chemical substances
{polychlonnated biphenyls) the biological effects of
which are httle known, it is right that the matter
should be thoroughly investigated.

3 The Nature Conservancy acting in consultation
with the votuntaty bodies (paragraph 8) reported
these facts to the Headguarters of the Natural
Environment Research Council in the nuddle of
October 1969, following o press statement by the
Royal Society for the Piotection of Birds. There
fallowed an investigation  involving some  thirty
orgasations and laboratoties working in coliabora-

tion with the voluntary societies. The work was
planned and the results collated at two major meet-
ings convened by the Secretary of NERC at
Council Headquarters, onc on 24 October and the
other on 11 November.

4 The outcome as is reported in what follows, s
that no single factor natural or artificial can be
regarded with certainty as the main cause of the
incident. There have been sinular sea-bird wecks
in the past, before pollution can have been a possible
cause. Widespread evidence of malnutrition was
found among the dead birds in this incident but
there was no evidence of shortage of the fish on
which they feed: much more knowledge of the
feeding habits of guillemots is however needed
before these apparently contradictory facts can be
reconciled. The effect of the malnutrition of the
birds was probably compounded by natural causes
including moulting, disease and gales (there were
high winds during part of the period), and may
have been aggravated hy the toxic effects of the
metallic and organic residues found in many of the
dead birds. But no one of these factors can alone
be regarded as the decisive cause of the incident.

5 itis quite possible that this is the true explanation
of the mystery -ie that several different factors in
combination were responsible. If so, the implications
are notl reassuring. It opens the possibility that
although pollutants in the seas around Britain may
not be present in suifficient concentrations to harm
wild life directly, they may yet increase the chances
that a bird or other organism which is under stress
from some other cause will die rather than recover.
Even a small shift in the balance between life and
death could have a profound effect on the balance
of whaole populations.

6 A full account of this enguiry and the details
of the laboratory work by the many Institutions
{both within and outside NERC) which collaborated
has been edited by Dr M W Holdgate who at the
time was Deputy Director (Research) of the Nature
Conservancy and who also acted as general co-
ordinator during the incident. This account* is
being made available in numeograph to interested
organisations in this and other countries which are
concerned with pollution problems. Particular as-
pects will also be published in scientific journals
by the investigators concerned.
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ORGANISATIONS
PARTICIPATING IN
THE INVESTIGATION

7 1he Noatural Environment Research Council
{NERC), which acted as general co-ordinator for
this investigation, has as its Prime function the
scientific study and conservation of the natural en-
vironment and its resources, Research with this
objective is promoted by the Council at a number of
institutes and by grants to universities. That which
is concerned with the investigation of the dynamics
of wildlife populsations must clearly take account of
the possible effect of pollutants as well as of natural
couses os factors influencing the stability of those
populistions.

8 within NERC, the Nature Conservancy is
Britain’s official wildiife conservation body, but the
country is fortunate in also having voluntary con-
seivation organisations especially concerned with
buds. notably the Royal Society for the Protection of
Birds (RSPB), the British Trust for Ornithology
(RTO) and the Seabird Group (a specialist group
sponsored by the three major ornithological socie-
ties).* All these contributed to the investigation. In
addition, officers of the Royal Society for the Pre-
vention of Cruelty to Animals (RSPCA) and its
Scottish counterpart, {SSPCA), members of local
natural history societies and Trusts for Nature Con-
servation, and people from universities as well as
pnivate individuals helped in counting the casualties
on the beaches and in collecting material for post-
mottem examinations. The voluntary ornithological
bodies also collected the records and prepared
detnded casualty hsts. Dr W R P Bourne of the
Saabiid Group collated and edited the evidence
fiom all these sources.

9 HBecause the incident involved fish-eating sea
birds while they were at sea, suspicion was at the
ume understandably directed towards the marine
envitonment. For that reason the Fisheries Research
Laboratories of both the Ministry of Agriculture,
Fishenes and Food (MAFF) and the Department of
Agnculture and Fisheries of Scotland (DAFS) were
duectly involved from the outset and played a major
part in the investigations. Mr B B Parrish, Director of
the DAFS Marine Laboratory, Aberdeen, co-ordin-
aled the collection of samples of seawater and of
matine life (including the smali fish on which the
birds feed).

10 Onthe faboratory side of the study, post-mortem
examinations of the victims were carried out mainly
by the Monks Wood Experimental Station of the
Natute Conservancy and the Department of Animal
Pathology of Cambridge University, and also by the

MAFF Veterinary laboratories at Lasswade, the
Central Veterinary Laboratory at Weybridge, the
Laboratory of the Ministry of Agriculture of Northern
Ireland in Belfast. and the Wildfowl Trust. Tests
for the presence of viruses and bacteria were done
by the Department of Animal Pathology at Cam-
bridge, the Agricultural Research Council (ARC)
institute of Animal Diseases at Compton, the
Medical Research Council (MRC) National Institute
of Medical Research at Mill Hill, the MAFF labora-
tory at Lasswade and the Central Veferinary
Laboratory at Weybridge. Chemical analyses were
done by the Nature Conservancy at Monks Wood
and at Merlewood Research Station in Lancashire,
by five MAFF laboratories, by two DAFS stations,
by CDE Porton and by the Laboratory of the
Government Chemist: Monks Wood Experimental
Station co-ordinated this work and collated the
evidence from all these sources. A full list of all the
organisations and laboratories involved, and the
work they undertook is set out in Appendix |
°

THE 1969 INCIDENT
AND COMPARISON
WITH PREVIOUS
WRECKS

11 The incident began with the arrival of small
numbers of sick and dying birds on the shores of
Northern lreland esrly in September 1969. in the
second half of September the mortality rate in-
creased dramatically and many thousands of
guillemots were cast up in North Wales, South-west
Scotland, Northern lreland and other areas around
the Irish Sea. Strandings of smaller numbers of
dead birds continued into November. Estimates,
based on counts, indicate that over 12,000 dead
birds came ashore. Oil pollution affected only a
small proportion and where it did occur was almost
all traced to local spillages. Ninety per cent of the
mortality was among adult guillemots, mostly of
the race breeding in the Southern areas of the
British Isles. Most of them were in heavy moult at
the time. The distribution of dead birds does not
suggest that all the birds died from a single cause
operating at one place and time.

42 Table 1 records the counts of dead birds on
various coasts. It is clear that a dramatically {arge
number of deaths occurred only around the lrish
Sea and its approaches. The small numbers from
the east and south coasts give an indication of
‘normal mortality® at this time of the year and confirm
that the numbaer of deaths in the lrish Sea area was
far higher than the norm.

* The Roval Society for the Protection of Birds. the British Trust for Ornithology and the British Ornithologists™ Union.
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13 10 fiqures in Table 1 are subject to various
eirois. For instance the total number of birds
stranded in south-west Scotland. where the greatest
numbetr came ashore, i1s derived from sample counts
made on selected sections of beach to give an
estinated fipure for the whole coastline. The
asccutacy of the total of 17,347 dead birds depends
largely on the accutacy of the estimate for guillemots
faound 10 SW Scotland, and 1o a lesser extent on
simular estimates elsewhere. What can be said with
certinnty is that more than 12,000 dead birds prob-
ably came ashore round the lrish Sea in the three
months from August to November, and the evidence
of unged birds, provided by the BT, supports the
view 1hat the dead birds came mainly from colonies
in the southern part of the lrish Sea. Because some
are hikely 1o have sunk or drified into the open
Atlantic, the total may well have beon much higher;
some ornithologists estimate the death toll as high
as 50 000 100.000 birds.

T R U e v et s e e em

e e N

14 cConfronted with an incident of this kind, it is
natural to search for precedents. Two species often
involved in large scale wrecks in the British isles,
and indced in the North Atlantic generally, are
Leach's petrel (Oceanodroma leucorrhoa) and the
little auk (FPlautus alle). At least forty little auk
wrecks have been recorded in the British Isles.
They are often associated with storms, and a study
of one of the most recent indicated that they resuit
from a massed movement of birds from their norma!
Arctic habitat into more southerly waters deficient
in food, where they become weakened and liable
10 be blown ashore by gales. The larger auks (puffin,
guillemot and razorbill}) are wrecked far less often
than the little auk, and generally in smaller numbers.
It is not unusual for a few tens or even hundreds
to be cast ashore, but massed deaths like those of
uillemots in the 1969 wreck are rare.
25 Previously recorded wrecks of large auks in
the British isles are summarised in Table 2 (page 4)

TABLE 1

Estimates and counts of dead birds on the beaches
(Mast of these figures are based on the Beached Bird Survey organised by the RSPB and the Seabird Group)

SPLCIES EAST®  EAST  SOUTH

e et e

WALES NwW WEST ISLE {RELAND  TOTAL WINGS POST

SCOoT- ENG- ENGLAND ENGLAND ScorT. Of COL- MOR.

LAND LAND LAND MAN LECTED TEM
Observers 10 24 23 67 22 a8 6 21 222 — —
Dwars and Grebes 1 4 — 1 3 — - - s - -
Manx Shearwater  — - — 3 a4 — — = -
-Fuin}afﬁ T "5 1 o — 1 — — — — 1
Ganret 8 3 3 7 5 L 5 3B - —
Comoiant, Shag 2 1 1 4 6 3 2 — 9 1 1
Ducks 13 3 — 3 — 3 1 23 — 1
Waders 2 5 - 2 3 1 1 — 14— _
GBB Gull 6 3 - 6 - 2 — v - -
Hewong Gull 27 8 2 16 18 6 6 5 88 1 1
BH Gull "3 5 2 4 — — 1 19 — 1
Kiuwake 5 7 1 2 4 1 3 2 25 2
Other Gulls 1 3 T 1 1 _ 1 1 s — 1
Tems 3 1 1 - 1 - — - 6 —  —
Razotbit 9 4 1 36 35 14 2 2 142 15 8
Gullemot 17 20 5 2019 898 11.816 320 1794 16883 528 112
Other or unidentified
Auks 2 1 30 1 3 - 1 B - -

TOTALS

1020 69 170 21281 9900

11,8501 3410 1850% 17,347! 646 128

‘1o boundanes of regions see map: page 8 tGuillemot figures partly based on estimates eBased on counts. 3
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None of these wrecks closely parallels the events of
1969. The incident 1n 1859 was somewhat similar
in that it occurred off south-west Scotland in iate
summer, just after the birds had teft their breeding
grounds. However, it is said to have killed mainly
razorbills even though guillemots were abundant in
the area. The total death roll was probably less than
in 1969 although the auk populations are balieved
10 have been many times larger a century ago. The
wreck in 1889 is very poorly documented but also

seems to have happened just after the breeding
season and may have coincided with severe gales.
The symptoms of the birds that died in the highly
local wreck in the Solway in 1907 seem reminiscent
of those in 1969, and the timing is similar, as it was

in 1941,

16 it seems clear, therefore, that there have pre-
viously been wrecks of the larger auks in the period
August-September. These have often coincided

rd

TABLE 2

Wrecks of the larger auks in British waters

DAL PLACH MAIN SPECIES  OTHER SPECIES MORTALITY OYHER DBSERAVATIONS
1856 North Norfolk guiltemot  razorhill, ‘large numbers’ Severe north-westerly gales in
(11 May) puffin, (240 counted in sarly May. Remarkable as no
gulls 2 miles) auks breed in the vicinity.
1858 North Norfolk  guillemot  puffin, ‘large numbars’
(September) razorbill,
scoter,
divers
1‘8—?)8~(date Cornwall puffin not stated  ‘large numbers’
uncertain)
1859 Western razorbill guillemot, ‘hundreds, even Severe storms noted
(about Scotland (90%) puffin, thousands’ elsewhere at the same period.
August) (Clyde to gulls
Belfast Lough)
1867 Outer all auks ‘a great number’ Bad weather during breeding
Hebrides season caused many to die
on the ledges.
1é72 Engtand and razorbill none ‘Many’
{early in Scotland (noted at
yenr) time)
ca. 1889 Ailsa Craig larger auks ‘massive’ (many Deaths after leaving breeding
(late thousands 7) places said to have greatly
summer) reduced population.
1895 Loch Leven guillemot, not stated Some birds blown inland by
{(August- {Argyll) razorbilt gales.
September)
1907 Salway Firth guillemot  razorbill heavy and Young and old guillemots:
(August- prolonged some razorbills. Came close
September inshore or stranded in )
helpless condition. In good i
plumage but emaciated with
empty stomachs.
1911-1913  Ailsa Craig, guillemot, puffin, progressive decline Gannets on Aiisa Craig l
Rathlin Island, razorbili kittiwake in breeding unaffected as ware seabirds
St. Kilda populations generally in Shetland,
Orkney and east coast. l
1941 Firth of Clyde guillemot  not about 2,000

(Septamber) recorded

DSW 030864
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with siormy weather, which may have been the
primary cause in some cases but in others may have
driven ashora ot despatched birds that had already
been weakened by other factors such as disease
or maloutntion. The larger auks, both adults and
young. are {lightiess (in moult or with growing
feathers) and at sea during this period.

THE INVESTIGATION

17 1he first step was to review what was happening
at the time in the natural environment ; the weather,
the sea cuirents, the state of marine life, and
espocially the abundance of the fish on which the
birds feed- both at the time of the incident and in the
maonths leading up to it If the deaths were dus to
purely natural causes, there ought to be evidence of
something else amiss in the irish Sea during this
period. '

18 Although the main strandings of the dead and
dying birds coincided with the stormy weather in
the last weeks of September, over a hundred came
ashore before the onset of the storms. This suggests
that many birds were already weak or dying before
the gales began. The storms may have increased the
stiess on the birds and raised the mortality, besides
bringing many more victims to the beach, but they
appear 10 have been a secondary rather than a prime
o1 the sole cause of the deaths. A contributory factor
could have been the moulting of the birds as already
indicated (paragraph 16).

19 An examination of the abundance and distri-
bution of the fish species on which thse birds normally
depend for food was undertaken, and a search made
for evidence of ‘blooms’ of phytoplankton or toxic
algae which might be poisonous te guillemots. No
evidencae of 8 food shortage or of an abnormal
abundance of toxic algae was found. But we know
too little of the dstailed feeding behaviour of the
birds, or of the particular combinations of weather
and sea conditions which affect the birds' feeding
success, for these negative results to be conclusive.

20 The condition of the birds—Bird wrecks in
the past have bsen attributed to disease and some
of the features of the 1969 incident suggested that
an epidemic of some kind might have occurred.
These teatures included the apparent sickness of the
buds obscrved before the main peak of deaths, the
lack of precise conformity betwseen the pattern of
deaths and the pattern of storms, and the way in
which thg number of deaths built up and then died
away. Tissues from some 46 guillemots and one
tazorbill, common guli, herring gull and kittiwake
that died in the disaster, and from one apparently
heaslthy quillemot that was shot, were therefore
submited to microbiological examination, but tests

for pathogenic viruses and bacteria proved negative
in all cases. Disease cannot however, be wholly
eliminated as a cause of the disaster because of
the time that unavoidably elapsed between the
deaths of many of the birds and their arrival at the
laboratories, but the tests provide no evidence for
this as a cause of death.

21 Post mortem examinations were carried out
on 129 seabirds (112 being guillemots) and one
mute swan; and as healthy specimens were needed
for comparison, 18 guillemots were shot iate in the
autumn. All the laboratories agreed that the auks
that died in the incident were in a poor state of
nutrition. Their fore guts and muscular stomachs
were empty, in contrast to those of the shot birds
which contained either fish or the residues of a
recent meal. Almost all the bodies felt very light
and thin, with prominent breastbones; in a sample
of sixty-one the average weight of the birds was
between half and two thirds that of apparently
heaithy birds. The dead birds lacked subcutaneous
fat, and most had wasted breast and thigh muscles.
More unusual and perhaps more significant were
changes found in the livers and kidneys of the
birds that died in the incident. All the livers were
dark and full of blood, and detailed microscopic
investigation of five of them showed unusual changes
in the tissuses, The kidneys of most of the casualties
appeared swollen and unusually pale in colour, and
superficially resembled those of Bengalese finches
killed by PCB poisoning in an experiment at Monks
Wood.

22 The different laboratories did not entirely agree
in the interpretation they put upon their post mortem
findings, although much of the divergence of view
was probably due to the small number of samples
that it was practicable to examine in many cases,
the partly-decomposed state of much of the matenial,
and the paucity of knowledge of the normal internsl
condition of healthy birds. The Monks Wood and
Cambridge laboratories, which between them exam-
ined the great majority of the specimens, noted that
pathological changes were present in the majority
of the birds examined, but that there was no evidence
of specific disease or of oil poisoning. They also
concluded that in no case couid death be atiributed
directly to starvation. However, a poor to very poor
state of nutrition was characteristic of all their
sample of birds, and they concluded that they had
not fed adequately for some time and had been
drawing heavily upon their body reserves.

23 The specialists at the Central Veterinary Labora-
tories, who were able to carry out histological
examinations of materiel from 8 limited number of
birds, reported that thera was a consistent pattern
in the unusual histological changes in the liver. It
was considered that the most likely cause of the
lesions in the liver was a poison of some kind. This
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toxin could have been absorbed from the intestines
and carried by the blood to the liver and kidneys,
whaere it may have had a specific toxic effect on the
veins and tissues around them. The hepatic lesion
was thought to be striking and unusual, and it may
be significant that similar symptoms have been
observed in chicks fed with PCB in an experiment.

24 The workers at the Compton laboratory, in
contrast, noted no macroscopic lesions in any of
their birds, and reported that there were no signs of
obvious dissase. They concluded that the deaths
wate due to starvation.

2B The programma of analysis—A large part of
the effort of the laboratories who collaborated in
investigating the 1969 seabird wreck was devoted to
chemical analyses. Samplas of sea-water, and
marine life of all kinds as well as the tissues of the
seabirds themselves were analysed for toxic sub-
stances. The raader who is interested in the results
of these analyses will find them in Appendices I
to IX at the end of this report, and only a short
account of the work is given below. A complete
account of the laboratory methods and results is
provided in the full report and supplement already
referred 1o in the Introduction, Caution is needed in
interpreting the data as the number of specimens
it was possible to examine was small in relation to
the total seabird mortality and indeed smaller than
is statistically desirable.

26 Metallic residues—Traces of many metallic
elaments ara naturally present in animal tissues but
are toxic in excess. Analyses for four metals in sea-
water and marine life are given in Appendix I. A
comparison with the figures shown there for samples
from other areas indicats that the lrish Sea and its
marine life do not appsar to carry higher concentra-
tions of these metals than the other coastal regions
of Britain which have so far been examined.
Appendix 11l shows the concentrations of various
metals found in the {ivers and kidneys of guillemots.
Some of the dead birds showed relatively high levels
of particular metals and in some cases the highest
concentrations were above the level at which poison-
ing may have occurred. In general the range in the
casualties of the incident and in healthy birds shot
for comparison overlap.

27 These analyses ware of course undertaken
before the presence of mercury residues in imported
tinned tuna fish attracted publicity in the autumn of
1870. The levels of mercury, lead, cadmium and
arsenic in the livers and kidneys of some birds are
unquestionably high, aithough they may have been
slevated by shrinkage of the organs after death and
they should not be taken as precise indicators of
the situation in the general seabird popuilation.
Nevertheless such observations of high tissue con-
centrations in predators should alert us to the

possibility of hazardous levels of these potentially
toxic substances in British inshore waters. All these
metals are in fact natural components of ssa water in
minute amounts, and more tesearch is needed to
indicate whether these background levels have been
raised to significant amounts by pollution.

28 Organic insecticides and PCBs—Some of
the first analyses of dead birds carried out at Monks
Wood Experimental Station confirmed the presence
of residues of the organochlorine pesticides DDE
{(a breakdown product of DDT) and didldrin and
suggested also that unusually high concentrations of
polychlorinated biphenyls (PCBs) wers present in
the livers. An extensive programme of analyses for
the organochlorines and PCBs in sea-water, marine
life and sea birds was therefore carried out. The
results are given in Appendices iV to IX,

29 The organochiorine pesticides may have con-
siderable effects on living tissues, but their 'back-
ground level’ in the environment is normally well
below that likely to harm wildlife. However, their
solubility in fat causes them to be accumulated in
the fatty tissues of animals. Aquatic piants and small
marine organisms contain only minute amounts of
these compounds, but their concentrations increase
as they pass up the food chain to predators such as
fish or birds. Seabirds as long-lived animals, coming
at the end of such a food chain, can acquire large
quantities of organochlorines even when these are
present in the environment at very low concentra-
tions. When such birds come under stress, or suffer
trom shortage of food, they draw on their reserves of
body fat and so mobilise accumulated residues,
which pass into the bloodstream and 8o reach, and
may affect, important organs. Birds containing
significant amounts of organochlorine pesticides,
even when not otherwise stressed are known to
suffer disturbances of their calcium carbonate
maetabolism and behaviour, lay thin-shelled eggs,
and have a lower breeding success than normal.

30 PCBs are not pesticides. In this country they
have a wide variety of uses in industry. They are,
however, organic compounds containing chlorine,
have the same properties of persistence, fat solubility
and biological activity as DDT and dieldrin, and can
be concentrated in food chains. Their effects on
birds are less well known than those of organo-
chlorine pesticides, but preliminary experimants
indicate that they can have similar effects although
they appear to be somewhat less toxic to birds
than DDT.

31 The concentrations of PCBs and organo-
chlorine pesticide residues in sea water, invertebrate
marine life and fish from the general area of the
bird-kill were not unusually high and were generally
within the range observed previously in this area
and elsewhere. The concentrations of DDT and
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dieldrin e Bish were mostly lower than those of
PCRBs. The results are set out in Appendices {V
and V

32 1he quantiies and significance of organo-
chlonne pesticde residues  in British wild birds
have been studied {or nearly ten years by a number
of laboiatones and especially at the Nature Con-
cervancy's Monks Woad Expeiimental Station, so
that there is a good basws for comparison. Particular
attention has been paid to the concentrations found
i the hivers and egas of birds of prey and freshwater
tish eaters such as the heron. Since 1966, most
specimens have been tested for PCBs as well as
tor mganochloune pesticides. Sixty birds that died
i the piesent ivedent were examined for PCB
1esiducs by Monks Wood and three other labora-
wnes and ten apparently healthy guitlemots were
shot for compatative study Most of the dead birds
analysed were gudlemots, the remainder comprising
raszodalls, o mute swan, shag. black headed qull and
Kithwake The results are given in Appendices Vi
and VI {he number of samples is too small to
provide @ meaninglul analysis of regional variation

'K‘
“f.J

s 3

\n‘
: ‘N‘ ﬂmc

-

in PCHB tevels in the area of the wreck, but the wide
range of variation in the results for all areas is note-
worthy. The levels in the small sample of razorbills
appear somewhat lower than in the guillemots, but
there are too few analyses. and too great a variation.
for this to be regarded as significant,

33 in Appendix VIII @ comparison is made between
two small samples of five shot hirds (guillemots)
and five which died in the wreck as regards the
concentrations of PCB and organochlorines found
in the liver and the rest of the body. in Appendix IX,
which is computed from Appendix VI, the total
body contents of these residues are compared for
the shot birds and those that died in the wreck.
Although the sample is very small, it is clear that
the total body loads of PCB and pesticide residues
were broadly similar in healthy birds and those that
died in the wreck, and that the higher concentrations
found in the livers of the dead birds are likely 1o have
resulted from a redistribution of residues between
the organs of the victims, rather than from a generally
higher level of contamination. '
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CONCLUSIONS

34 One of the most striking findings of the
analytical programme was the presence in the livers
of most of the dead guillemots of unusually high
levels of PCBs. In contrast to the situation previously
recorded in British land and freshwater birds, these
ievels weate higher than those of residues of the
organochlorine insecticides DDT and dieldrin. A
study of the occurence of these substances in the
sea and in marine life confirmed that the birds
could readily have obtained them from their normal
food. and accumulated them initially in their body
{at. There was no evidence that marine life in the
Irish Sea area contained more PCBs than similar
organisms eisewhere in British waters, or that there
had been a sudden rise in PCB levels during the
summer of 1969. Analysis showed that the tots/
amount of PCBs, DDE and dieldrin in the bodies of
an asdmittedly small sample of apparently healthy
seabirds shot outside the area of the incident were
as great or greater than those in the victims of the
bird kill. The latter were peculiar only in the high
concentration of residues in their livers.

35 These findings are meaningful when it is
remembered that PCBs and DDE are soluble in fat
and Wwithin an animal tend to accumuiate in the body
fat reserves, where their toxicity is of little signi-
ficance. The seabird victims of the disaster had no
body or liver {at: all the PCBs and other organo-
chlorine residues they contained must therefore
have been mobibised with the fat and passed to the
liver, kidney, brain and other tissues.

36 11 may be asked whether this mobilised PCB
could have caused the damage to the liver and
kidney tissues recorded n the post-mortem exam-
inations, and whether this damage was in itself
severe enough to have been the direct cause of

death. The similarity between some of the tissue
changes in the dead birds and those produced in
Bengalese finches, chickens and quails fed with
PCBs under experimental conditions certainly sup-
ports the hypothesis that the observed tissue
concentrations could have had this effect.

37 The significance attached to the observed
lesions varied, however between the laboratories
that examined them. Consistent interpretation was
bampered by the lack of information about the
anatomy of healthy birds and of those that have died
of starvation in the absence of poisoning of any
kind. More research is needed, especially on the
behaviour of PCBs when fat is mobilised under
conditions of stress, and on the fate of PCBs in
tissues after death.

38 if PCB poisoning had been the primary cause of
death one would expect that the PCB levels in the
birds that died would have been greater than in the
birds that survived. In practice this would not appear
to have beean the case, for the sample of 5 apparently
healthy birds shot after the incident contained
similar amounts of PCB as five randomly-selected
birds that died in the incident. On that evidence
it seems that, whatever the effect PCBs may or may
not have had once they were mobilised, they could
scarcely have been the initial cause of the mortality.
Concentration of PCB in the liver and kidney could
have occurred only after the fat reserves had been
mobilised —that is, after the birds had been seriously
affected by malnutrition. The difficuifty with this
hypothesis is that there appears to have been no
shortage of food for the birds in the attected areas at
the time of the incident, but again we are lacking
the critical information. The relationship between
birds and their food is a subtie one and very little
is known about it.

39 We can summarise the story of this incident
by saying that although the seabird wreck does not
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secm to have originated at one point in space or
time. there is evidence to suggest that most birds
dwed in a broad belt of water along the east coast of
heland at a time when the adults were in moult and
therefore vulnerable to additional stress. The wide
distubution of dead birds, even after allowing for
the effect of wind and tidal movements, does not
suppor! the hypothesis that birds died as a result of
cantact with a toxic substance al one, or a few,
point sources. Storms certainly brought the main
wave of dead and dying birds ashore, but some
strandings preceded the bad weather, suggesting
it was not the sole cause. Low body weight and
malnutiition were mare in evidance than any
patticular pathological condition, and history shows
that sca-bird wiecks bave occutred from natural
causes before pollution could have been a factor.
The refatively high values of PCBs in the livers of
some dead hirds probably arose because they had
mobitised their hody fat reserves dunng a period of
malnutrition or interrupted feeding. This could have
added to the stress imposed by storms, mouiting
and starvation. account for the pathological signs
found n liver and kidneys, and may have loaded the
odds against recovery.

40 in closing we should return to the point made in
the Introduction to this report, namsly that even if
pollutants in the seas around our coasts are not yet
sufficiently concentrated to harm wildlife by them-
selves, they may on occasions tip the scale betwaen
life and death, and the effect of this precarious
situation couid be to affect the balance of whole
populations. There is as yet no proof that this is
happening but the possibility cannot be ignored.
It would clearly be impracticable to mobilise re-
sources on the scale they were on this ©ccasion
every time there was a hint of trouble (and many
reports turn out to be exaggerated or false) as it
would lead to a massive waste of money and of the
time of skilled people. The solution is a continuous
monitoring of selected components of the environ-
ment (of which wildlife populations are ons) likely
to be the most sensitive ‘indicators’ of poliution
hazards. This involves, particuiarly, a better under-
standing of the biological significance of pollutants
to which the natural fauna and flora are exposed.
NERC, together with the other Research Councils.
Departments of Government, universities and the
voluntary conservation bodies are taking steps to
meet this problem.
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APPENDIX I.

Participating Departments and Laboratories

DEPARTMENT ORGANISATION

LABORATORY OR SECTION

WORK UNDERTAKEN

Natural Environment
Research Council
(NERC)

NERC: Nature
Conservancy

Education
and Science

NERC: Nature
Conssarvancy

NERC: Nature
Conservancy
NERC: (aided
institution) Scottish
Marine Biological
Association {SMBA)

NERC (Research
Unit) at University
College of North
Wales

Agricultural
Resesarch Council
(ARC)

Medical Research
Council (MRC)

Headquarters

Headquarters

Monks Wood
Experimental Station

Merlewood Ressarch
Station

Oban

(Dunstaffnage)
Laboratory

Oceanographic
Laboratory,
Edinburgh

Unit of Marine
Invertebrate Biology,
Bangor

institute for
Research on Animal
Diseases, Compton
National Institute of
Medical Research,
Mill Hilt

General co-ordination, liaison with
Departments.

I
Co-ordination of work of regional and
research staff: liaison with voluntary
ornithological bodies.
Co-ordination of collection and
distribution of seabird material for study :
post mortems and analyses for PCBs and
organochlorine pesticide residuss,
Collation, interpretation and analysis of
resulits.
Analyses of organs for metals etc.

Collection of dead birds, water and
plankton samples.

Records of plankton,

Counts and collection of birds : studies

of bird drift . observations on status of
marine invertebrates : collection of fish,
plankton and water samples.

Post-mortem studies of birds: pathology

Post-mortem studies of birds: virology.

Ministry of
Agpriculture Fisheries
and Food {MAFF)

Fisheries Laboratory,
Lowestoft

Radiobiology
Laboratory,
{Lowestoft

Fisheries Laboratory,
Burnham on Crouch
Veterinary
Laboratory,
Lasswade

Central Veterinary
Laboratory,
Weybridge

Pest Infestation
Control Laboratory
Tolworth

QOceanographical data: collation of
marine information.

Measurement of radioactivity levels in
bird tissue.

Analyses of water, plankton,
invertebrates and fish.

Post mortem examination of birds:
virology and bacteriology.

Post mortem examination of birds.

Analyses of bird tissus for
organophosphorus PCBs and
organochiorine pesticids residues.

"
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APPENDIX 1 (contmued)

DEP ARTM( NI DHGANISAIION

lABORATORY OR SECTION

WORK UNDERTAKEN

Department of
Agnculture and
Fishenes for
Scotland (DAFS)

Marine Laboratory

Aberdeen

Freshwater Fisheries
Laboratory, Pitlochry

Overall co-ordination of marine studies.
Collection of data on plankton, fish.

Analyses of water, mvertebratas fish
and 1 bird.

Mlmsny 01
Agticulture,
Northern treland

Veterinary Research
Laboratory, Belfast

Post mortem exammahon of bud‘:
Analyses for metals, cyanide,
organophosphorus etc.

Munistry ot
Technology (now,
Department of
Trade and Industry)

Laboratory of the
Government Chemist

Analyses of bird tlssues for PCBs and
organochlorine pesticide compounds.

Mnnstry of Defence

Chemical Defence
Experimental
Establishment
Microbiological
Research
Establishment,
Porton Down

Post mortem examinations of birds,
chemical analyses and serological and
bacteriological investigations.

Ministry of
Development
Notihern lreland

Amenity Lands
Branch

Collection and counting of dead birds.

Non Govemmemai University of
Cambridge
University of

Liverpool

Royal Society for
the Prevention of
Cruelty to Animals
Scottish Society for
the Prevention of
Cruelty to Animals
Royal Society for
the Pratection of
Birds

British Trust for
Ornithology
Seabird Group

Beached Birds
Survey (Organised
by RSPB and
Seabird Group)
Wildfow! Trust

Department of
Animal Pathology
Marine Biological
Station, Port Erin,
isle of Man

Post-mortem examination of birds:
bacteriology. virology.

Coliection of fish, plankton and water
sampies : counts and observations of
birds.

Collection and counting of dead birds.

Collection and counting of dead birds.

Collection and counting of dead birds,
collection of data on birds found dead.

Interpretation of ringing returns.

Collation and interpretation of records
of bird deaths.

First produced data about the incident,
and much of the information in Table 1
(see paragraphs 12, 13)

Post-mortem of dead birds.
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Concentrations of metal in sea water and marine life
Maean and (range). n : = number of samples

ELEMENT '

SAMPLL UNITS

Qv 4] n Cd

”
Sea water, Cardigan 2:0* 36* 12-0* 1.3+ Micrograms/
Bay (0:9--6-0) (2:3—4'9) (6:4—21-7) (0-6-3-0) Kilogram I
or litre

Saa water,
Conway Estuaty 30 (n 1) 36 (n=1) 8:8 (n-=- 1) 0:76 {n--1)
Sea water,
Other seas (1 20)% (35-8)¢ (0-06—33)1 {0:02—017)
Bodies of seven 360 (n-7) 26(n-17) 72 (n=7) 16 (n=7)
species of crustacea (1-2—240) (0-38—13) (563—99) {0-48—4-6)
(Irish Sea)
Bodius of two . ‘
spucies of crustacea - (55--100) (5--15) (566—200)
(English south and  (n 26)$é (n 26)¢¢ (n= 26)¢¢ — Parts per
oas! coasts) million (ppm)
Bodies of twelve dry weight
species of moliusc 30 (n 12) 127 (h -12) 345 (n: 12} 123 (n:=12)
{liish Sea) (3-270) (0-76—42) (84—840) (1-2—73)
Bodies of four
spucies of mollusc (10—4000) (10--50) {10—10,000) —
(English south and  (n 30)¢dé (n- 30)¢dd (n-=30)d¢ —_
oast coasts)
Bodies of four
species of fish (6:2—10) {0—58) (62-110) {0—15)
(irish Sea) (n- 4) (n:=4) (n=:=4) (n=4)
Mackerel, (lrish (7-5- 10) 50 (25—60) —
Sea) (n 10) {n-. 10) (n--10) Parts per
Cod. (North Sea) {5--8-5) 50 (11--18) — million (ppm)

(n 20) (n 20) (n--20) — dry weight '
Whiting, {(North (6 -17-5) 6-0 (13—34) —
Sen) (n 20) (n- 20) {(n= 20)
Mackerel (English  (5--12'5) (2:5—12'5) (26-5—60) —
Channel) (n :20) (n--20) (n=-20) —

‘ Riley & Skirrow., Chemical Oceanography (1965). Range quoted taken from a large number of

determinations over a period.

¢ Riley & Skirrow (1965). Figures obtained in 1838 and now considered to be over-estimates.

¢¢ The 26 samples in this case comprised 16 lobsters and 10 samples of shrimps.

$ddThe samples in each case included 5 or 6 individuals.
Note that in the third section, the sample numbers represent the number of fish analysed.
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APPENDIX 1l

Elemem Concentrahons in Sea Bird Tigssues

{bracketed figures are

numbers of samples analysed)

SAMPLE ELEMENT CONCENTAATIONS IN MICROGRAMS/GRAM ORY (M} OR WET (B) WLIGHT

(L ABORATORY) Pb As Hg 8b In Cu Cd Ni

Umd gulllemots

(Meriewood)

liver (M) 08 40 -01-38 -01-23 ~0:2--41011--600 '1--100 0-2--13 0-42—0-84
(22) (21) (21) (21) (21) (22) (21) (4)

kitdney ™M 24 --40 -01-89 01-72 70282 76--1000 26-786 10-12 —
(11) (13) (14) (13) (12) (14) (12)

@hot gmllemots )

(Merlewood)

fiver (M) 0-2-26 07-20 0O11—-2 027 48--98 18--25 01-13 034075
(7 (N (7) (7) (7) (7) (7) (4)

Kidnay (M 1-7 - 01 - 01 16 72 " 02 —
S (M) (1) (1) M M M

Dead gudlemots

(Belast)

lver (8) 0 50 0—-9-0 — — — — - _—
(6) (10)

kidney (81 0--50 02-14 — — — — — —_
(6) (4

Shol qunHemots

{Belfast)

hvoer 8 0 07-14 — — — — — —
(2) (2)

kidney (%) 0 20 02.-03 — — -~ —
(2) (2)

Wm we|gh! dma."i” _may be converted to dry weight ”V‘) " by multiplying by 4-6.

APPENDIX IV

Estimated concemratnons of organochlorine resldues in
sea water and invertebrate marine life

. lﬂCALHY NUMBER OF CONCENTRATIONS:

SAMELL AND SAMPLES MICROGRAMS/LITRE OR KILOGRAM

DATE ANALYSED PC8 DIELORIN & TOTAL DDY
Sea water lush Sea 23-30 Oct 69 53 < 0-01 .0-001—0-005

F|rth of Clyde 1 Dec 69
Zooplankton S E Isle of Man Oct 69 7 <10—30 <10

Clyde Oct 69 :

South Minch Oct 69
Mussels Clyde Oct 66 2 (10 specimens)  200—800 100—300
(whole, less shell) Scottish coast. Oct 66 7 (70 specimens) <100—300 60—100

English E coast Feb 68 14 (10 specimens) 10--200 20—140

lrish Sea Oct 69 17 (8-16 specimens) 50—100 210
Shnmp_s* T Thames Estuary Spring 69 12 (25 specimens) 10--200 20—140
Norwny I_c;l)_s{er lnsh Sea Oct 69

Clyde Oct 69 3 (11 specimens) <10—100 10—-100

W Coqs! Scot!anq__()cl 69
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APPENDIX \Y

Rnngo of concentraﬂona of orgnnochlorme réaldbei-iﬁ flsh tmsuea
(brackotod ﬂguros are numbers of samplas and total numbers of individuals sampled)

CONCENTRATIONS IN MICROGRAMS/KILOGRAM WET WEIGHT

SAMPLI LOCALITY AND PERIOD FC8 DIELDRIN & TOTAL DO
H.emng Muscle “lrish Sea Clyde before Oct 69 10—~ 1,600 (4:32) 10— 900 (4:32)
Other areas before Oct 69 100-— 5,000 (8:64 90— 300 (8:64)
l.iver {tish Sea--- Clyde hefore Oct 68 < 100—- 2,600 (3:22) 10— 800 (4:32)
Other areas before Oct 69 10—~ 100 (1:1) 100~ 300 (5:41) [
'ém,.n"g '-.Mu;éle Irish Sea»—dunng and after
Oct 69 <10— 2,600 (3:30) 150-- 300 (2:20) i
Other areas-—during and after '
Oct 69 20— 200 (10:114) 10— 300 (10:114)
Liver lrish Sea—during and after
Oct 69 10— 2,000 (3:30) 20— 300 (2:20)
Other areas—during and after
Oc1 69 10— 1,800 (7:70) 10— 400 (7.70)
Whole Fish lrish Sea -during and after o
Oct 69 10— 2,000 (3:154) 10— 1,000 (3:154)
Whiting  Muscle lush Sea  before Oct 69 10-- 600 (7:45) 10~ 140 (7:45)
Other areas- before Oct 69 10 (11.:55) 10 (11.:55)
Liver _ Insh Sea- -before Oct 69 100--27,000 (7:45) 130- 5000 (5:25)
Other ateas-- before Oct 69 100-- 5,000 (11:65) 300— 3,000 (11:55)
Whut?n; Muscte lrish Sea—durmg and after
Oct 69 10— 400 (3:18) 10 (1:5)
Liver insh Sea - during and after
Oct 69 1,000— 7,000 (2:15) 1,000— 2,000 (1:5)
Cod  Muscle  lrish Sea -before Oct 69 300-- 1.800 (1:5)  400— 520 (1:5)
Lives iiish Sea - -before Oct 69 4,500-50,000 (1:5) 2,300--12,400 (1:5)
Othex f;'tw-'“l"\_/i.uséle lnsh Sea -during and af!er
Oct 69 5 400 (6:44) 10 100 (6:44)
Liver Insh Sea- -during and after ' ,
Oct 69 150— 6.000 (5:41) 30— 2,000 (3:18)
Whole fish  Irish Sea---during and after
Oct 69 100-—~ 1.000 (3:83) 40— 1,000 (3:53)
‘muﬂd“e’s‘ sprat sandeel whmnq mackerel !(_)rlg rough dab and grey mullet.
DSW 030875
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APPENDIX Vi

Concentrattons of organochlorme resndues in gmllemot livars
n number of burds examined, mean, number of samples and (rango) given

IUCAUTY NMi UF COLLECTION, AND

" ESTIMATED ORGANOCHLORINE CONCENTRATIONS IN MICROGRAMS/KILOGRAM WET WEIGHT

NUMBER OF GIRDS {XAMINED PCB oDE DIELDRIN
Arqyl( 28/ 9. 21 /10 n 3 - 2000 — -
(3 samples)
Clyde  1/10—23/10 n 19 129,000 9,900 _
(8,000—880,000) (1.700-—17.000)
(19 samples) {11 samples)
North-East  14/10--29/10 n 5 14,000 6,400 250
trefand (8,000--20,000) (2,300--11,000) (200—300)
(5 samples) (5 samples) (4 samples)
tastern 23/10 3/11 n- 7 161,000 22,000 250
Itish Sea (80,000--230,000) (20,000 -25,000) (trace—500)
(7 samples) (2 samples) {2 samples)
Nor(h west 7/10 22/11 n 13 87,000 10.000 500
Wales (6,000—300,000) (4,500—19,000) (300—800)
(13 samples) (7 samples) (4 samples)
South Wales 25/10 n 2 325,000 — —_
(260,000—-390,000)
(2 samples)
Overall  28/9 —-22/11 n- 49 111,000 10,200 400
average : (2.000-—880.000) (1.700—25.000) (trace—800)

(49 samples)

(25 samples)

(10 samples)

APPENDIX ViI

ésﬁ}ﬁated lev;l; of organocl_{l‘;ine pesticide residues and PCBs in livers of seabirds.

SPECILS LOCALITY DATE ESTIMATED LEVELS DF ORGANOCHLORINES (IN PPM}

FOUND PCB oDE HEDD (DIELDAIN)
Razorbill Cumberland 12.11.69 20 12 1
Razorbill Cumberland 12.11.69 44 9 <1
Razorbill Cumberland 13.11.69 16 5 <
Razorbill Cumberland 14.11.69 40 10 <1
Razorbill Cumberland 14.11.69 10 6 <1
Razorbill Anglesey 251069 2 — —_
Rarorhill Pembroke 4.11.69 12 4 <1
Mut-égv;/;r; Anglesey 25.10.69 <2 — —
Kittiwake Co. Down 28.10.69 10 04 01
Black-headed  Cheshire 11169 6 05 11
Guli
Shag Co. Down 28.10.69 0 01 0-1
Wh_e;é_z; aaeh appears substance concerned was not looked for.
Multiply figures by 1000 1(19_!_\_((_3_0‘"0[_09(81’1’15??! _k_llogram S B
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APPENDIX Vil g
T Conc;m;;tn;n‘of organochlorine residues in tissues and whole birds (guitlemots). ,“‘,
‘‘‘‘‘ CONCENTAATION IN PPM {WET WEIGHT)
{EACH FIGURE 1S THE ARITHMETIC MEAN OF FIVE RESULTS—
SAMPLE RANGE IN BRACKETS)
PcB DOE DIELDRIN
Shot birds Liver 04 (2—--0) 0:24 (0-4—0-1) 016 (0-4-—tracs),
Rest of body 34 {(7—1) 1:46 (3:1—0-6) 054 (1-0-0-2)
Buds found dead Liver 56 (200—-10) 10-80 (25—4'5) 0-54 (0-8—0-3)
Rett 01 b‘l‘_’,Y_%...__:.‘_'Z.._(lQr’.’ 092 (2-04) 0-10 (0-4—trace)
- E;iiﬁ;t‘e‘d”;(;t‘é-l t;;dy content of PCBs and organochlorine pesticide
residues in guillemots found dead and in apparently healthy birds.
Computed from data in Appendix VIII
T ESTIMATED TOTAL BODY CONTENT (MICRGGRAMS)
p MEANS AND (RANGES) ’
peR DDE DIELBRIN ’
Guidlemots found duad 2.700 673 62 !
(800—-8900) (314—1535) (6—232)
Guidtemots shat 3.600 1,484 545
. 7 (800—7,200) (468—3,211) (155—990)
:
l DSW 030877 :
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