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SEA BIRD WRECK
IN THE {RISH SEA
AUTUMN 1969

T tius sepott s about the deaths of over 12,000
sea birds, mostly guillemots, which were washed
upr on the shores ol the lrish Sea and sts approaches
n the autunm of 1969, Ht describes the main features
ol the ncident. the investigations that wese pot in
hand to ascertain the causes, and the conclusions
that eminged -

2 1he inodent moused public concern at the hme
and much speculation as to its cause. This is under-
sandable. People ae growing increasingly con-
comed about then environment and the lar-reaching
congegquences that human interlerence with it can
have The sight of oled birds on our beaches s
unfortunately only 100 common these days: but
depressing though it is, at least the cause is obvious.
When beaches over 0 considerable area become
st atherend with unusually large numbers of dead or
tyun) buds of which no more than fifteen per cent
ane olerdd, angd when the (st sample 10 be analysed
contams substantial residues of chenvcal substances
(polyehionnated biphenyls) the bologicat effects of
whieh e httle known, st s oght that the matter
should b thoroughly mvestgated.

3 the Nature Consetvancy acting in coneultation
with the voluntaty bodies (paagraph 8) neported
these facts to the Huadauatiers of the Naturi

foviwonment Research Councid in the nwddle of -

OQuiobin 1969, following a press statement by the
Joval Society for the Potecton of Buds., There
tollowed  an invesiigation anvolving some ity
ornmsations and loboratones workuxy in collabori-

B e g e

faeted eden the wuspiers of the Natal Foveonnweat Reseaeh Couren Footedd by [ 20

ton with the voluntary socicties. The work was
planned and the results collated at two mijor meet -
ings convened by the Sccretiny of NERC at
Council Headquarters, one on 24 October and the
other on 11 November.

8 The outcome as 1s reported in what follows, 15
that no single factor natural or artiicial can be
regarded with certainty as the nunn cause of the
incident. Thete have been sinular sca-bird wyecks
in the past, before pollution can have been a passible
cause. Widespread evidence of mainutntion was
found among the dead birds n this incident but
there was no ewidence of shortage of the hish on
which 1hey feed: much more knowledye of the
feeding habis of guillemots 1s however needed
before these apparently comradictory facts can b
reconciled. The effect of the malnutntion of the
birds was probably compounded by natural causes
including moulting. discase and gales (there were
gh winds dunng part of the period). and may
have been aggravated by the toxc eftects of the
metallic and organic residues found in many of the
dead bids. Bul no onc ol these factors can alone
be regarded as the decisive cause of the incident

5 ltis quite possible that ths is the true explanation
of the mystery -1e thal sevenal ditferont factors n
combination were responsible. If so, the imphcatons
are not reassuring. It opens the possibility that
although pollutants in the seas around Britain may
not be present in suflictent concentrations 10 harm
wild life directly, they may yet increase the chances
that a bird or other orgarmism which s under sticss
from some other cause will die rather than recover
Even a small shift in 1he balance between hfe and
death could have a profound eflect on the balance
of whote populations.

6 A full account of this enquiry and the details
of the laboratory work by the many Insttutions
(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 Natwre
Conservancy and who also acted as general co-
ordinator durning the incident. This account® 1s
being made available in numeograph to interested
arganisations in this and other countnes which are
concerned with pollution problems. Particular as-
pects will also be publshed in scientific journals
by the investigators concermed.
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ORGANISATIONS
PARTICIPATING IN
THE INVESTIGATION

7 1he Natwal Envwonment Research Council
(NLRC). which acted as general co-ordinator for
tus nvestigation, has as its Prime function the
scientiic study and conservation of the natural en-
vuonent and ds tesources. Research with this
objective 1s promoted by the Council at a number of
msttutes and by rants 10 universities. That which
1 Loncemed with the investigation of the dynamics
of wildhie populations must clearly take account of
e pupsaible effect of pollutants as well as of natural
Cate s a8 factors ittuencing the statniny of those
pegilations

8 within  NERC. the Nature Conservancy is
Brunn's official wildlife conservation body. but the
country is forlunate i also having voluntary con-
selvimion organisations especially concerned with
tuds, notably the Rayal Society for the Protaction of
Buds (RSPB), the British Trust for Ornithology
{B10) and the Seabnrd Group (a specialist group
sponsored by the three major ornithological socie-
ties). ¢ All these contributed to the invesugation. In
addion, officers of the Royal Society for the Pre-
venuon of Cruelly to Animals (RSPCA) and its
Scottish counterpart, (SSPCA), members of local
natural history societies and Trusts for Nature Con-
sovittion, and people trom universities as well as
prvate individuals heiped in counting the casualties
on the beaches and in collecting material for post-
matet examinations. The voluntary ormlhologncal

MAFF Vetennary laboratones at Lasswade, the
Central Veterinary Laboratory at Weybridge, the
Laboratory of the Ministry of Agriculture of Northern
{freland in Belfast. and the Wildfow! Yrust. Tests
for the presence of viruses and bacteria were done
by the Dcpartment of Animal Pathology a1 Cam-
bridge, the Agricultyral Research Council (ARC)
Institute of Animal Diseases a1 Compton, the
Medical Research Council (MRC) National Institute
of Medical Research at Mill Hill, the MAFF labora-
tory at Lasswade and the Central Vefesinary
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 Waod Experimental
Station co-ordinated this work and coflated the
evidence from all these sources. A full list of ail 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 smalt
numbers of sick and dying birds on the shores of
Northern lieland early in September 1969 In the
sccond hal' of September the mortality rate in-

hodics alsa coll i the ds and

detnled cosualty ists. Or W R P Bouma o' the
Supburd Group collated and edited the evidence
hom all these sources.

9 ecause the incident involved fish-eating sea
tmrls while they weie ot see, suspicion was at the
funn- unde fably directed the marine
enveonment. For that reason the Fisheries Research
Lahoeatones of both the Ministty of Agriculture,
tishenes and Food (MAFF) and the Department of
Aswevitune and Fishenes of. Scotland (DAFS) were
dieertly mvolved lrom the outset and played a major
Featd in the investigations. Mr B B Parnsh, Director of
e DAFS Manne Laboratory, Aberdeen, co-ordin-
dated 1he colloction of samplos of seawater and of
manne e (including the small fish on which the
tonds teed),

10 Onhe laboratory side of the study, post-mortem
enavnations of (he viclims watte cartied out mainly
Iy thee Monks Wood txperimental Station ol the
Natune Conservancy and the Department of Animal
Iathology o Cambridye University, and also by the

lly and many thousands of
guiliemots were cast up in North Wales, South-west
Scotland, Noithern Irefand and other areas around
the lish Sea. Strandings of smatler 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 10 local spillages. Ninety per cent of the
mortality was among adull guillemots. mostly of
the race breeding in the Southern areas of the
British Isles. Most of them wore 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.

12 Table 1 records the counts of dead buds on
various coasts. It is clear that a dramatically large
numbet of doaths occutred only around the lrish
Sea and its approaches. The small numbers fiom
the east and south coasts give an inchcation of
‘normal mortality” at this time of the year and confirm
that the number of deaths in the ltish Sea area was

. tar higher than the norm.

¢ T Koval Svewty for the Frotection of Bids. the 8ntish Trust lor Ornithology and the British Orthologists' Union
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13 the baures i Table 1 are subject to vanous
enoe. Toc nstanee the kotsl aumber of birds
Geandded i south west Scotland where the greatest
nun bee came ashore, s denved from sample counts
mathe on selected sections of beach to give an
astiniated fgure tor the whole coastline, The
ecuracy of Ihe total of 17.347 dead birds depends
Larely anthe accuracy of the estimate for guillemots
tosmd i SW Scotland. and to a lesser extent on
sondat estimates elsewhae What con be said with
¢ibanty is that more than 12,000 dead bids prab-
Wy came ashote rountl the Insh Sea i the three
rhis o Auguat 10 November. and the evidence
e cowqed Intds provided by the BTO. supports the
Ve that tee dead binds came maenly from colonies
et punt of the lush Sea. Because some
oy 1 have sunk or diified into the open
e b tolal may well bave been much ngher:
< e orrhiologests estimate the death toll as high
.. 40 600 100.000 birds.

J

14 Confronted with an incident of this kind, il is
natural to search for precedents. Two species often
involved 1n large scale wrecks in the British Isles,
and indced in the North Atlantic generatly, ere
Leach's petrel (Occanodroma /eucorrhoa) end the
little auk (Plautus alle). At least forty little auk
wrecks have been recorded in the British Isies.
They are often associated with storms, and 8 study
of one of the most recent indicated that they resuit
from a massed movement of birds from their normat
Arctic habital into more southerly waters deficient
in food. where they become weunkened and lisble
g be blown ashore by gales The larger auks (puftin,
guillemot and razorbill) are wrecked far less often
than the littie auk, and generally in smaiier numbers.
It is not unusual for a few tens or even hundreds
to be cast ashore, but masscd deaths like those of

uillemots in the 1969 wreck are rare.

5 Previously recorded wrecks of large auks in
the British lsles are summarised in Table 2 (page 4)

TABLE 1

Estimates end counts of dead birds on the beachas

1Mm| ol these hguum are based on the B,

hed Bird Survey

d by the RSPB and the Seabird Group)

s llS ) LAST* [AS) SOUTH WALES NW WEST 81E IRELAND  TOTAL WINGS POSY
SCoY NG ENGLAND ENGLAND scor- OF coL- MDR-
LAND 1AND LAND MAN LECTED TiM
Obsarvers 10 24 23 &7 22 @ 6 2 222 —
D ;-vs and Giebes 1 4 - 1 3 - - — -~ —
Manx %a:;;mn — - - 3 4 — — — 7 — .
§ ulm.u' ) 5 1 - - 1 — - — 7 —_ 1
Ganoet B 3 3 7 5 FIE 5 33 - —
Cnnunmm Shag 2 1 1 4 6 3. 2 — 19 1 1
pucks T T3 3 = 3 - 3 1 - 23 - 1
Voader 2 5 - 2 3 11~ 1 —
CHt G 6 3 - = 6 - 2 — 17 -  —
oy Gult 27 8 2 16 18 6 6 5 88 1 1
taua T3 8 2 4 4 - - 1 19 — 1
Vot oke B 7 1 ) 1 3 2 2% 2
o Gulls 1 3 1 11 - 1 1 9 1
LT 3Ty T - 1 — - = 6 — —
Rt "o T4 1 3 38 14 2 41 142 15 8
Getewot 3720 5 2019 898 11,816 320 1794 16.889 528 112
LA T |nl\1:90v\l|l‘|;;(i. T T
2 1. L ~ 1 B - -
ToTALS 020 69 2128° 9900 11,850 3410 1850° 17,347( 545 128

oo et wes of sequons see nl) p.\ul
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None of these wrecks closely paraltels the events of
1969. The incident in 1859 was somewhat similar
in that it occuired off south-west Scotland in late
summer, just altar \he birds had left their hreeding
wrounds. Howaver. it is said to have killed mainly
razothills even though quillemots were abundant in
the aea, The toial death roll was prohably fess than
in 1969 although the auk populations are believed
to have becn many times larger 8 century ago. The
wrock in 1889 is very pootly documented but also

seems (0 have happencd just after the breeding
season and may have coincided with severe gales.
The symptoms of the birds that died in the highly
focal wreck in the Solway in 1907 seem reminiscent
of those in 1969, and the timing is similar, as 1t was
in 1841.

16 1t seems clear. therefore. that there have pre-
viously been wrecks of the larger auks in the period
August-September, These have aften coincided

TABLE 2

Wrecks of the larger suks in British waters

“RAR

DANI MAIN SPECIES  OTMER SPECIES MORTAUTY OTHER OBSEAVATIONS
1856 North Norfolk — guillemot  razorbill,  “large numbers’ Severe north-weslerly gales in
(11 May) puffin, (240 counted in early May. Remarkable as no
gulls 2 miles) auks breed in the vicinity.
;1-458 North Notfolk  guillemor  puffin, ‘large numbers’
(Scptember) razorbill,
scoler,
divers
1858 (date  Cornwall puflin not stated  ‘large numbers’
uncertain)
:I_SEQ Waestern razorbil} guillemot,  ‘hundreds, even Severe storms noted
(about Scotland {90%) puffin, thousands’ eisewhere at the same period.
Augqust) (Clyde to gulls
Belfast Lough)
1867 Outer all suks ‘a great number’ Bad weather during breeding
Hebrides season caused many to die
on the ledges.
1872 England and  razoihilt none ‘Many’
(early in Scotland {noted at )
year) time) . .
ca. 1889 Ailsa Craig {arger auks ‘massive’ (many Deaths after leaving breeding
(lme thousands ?) places said to have greatly
summer) reduced population.
1895 Loch Leven guillemot, not stated Some birds blown inland by
{August- {Argyit) 1azorbilt : gales
September)
;‘307 Solway Fith  guillemot  razorbill heavy and Young and ofd guillemots :
(Augusi- prolonged some razorbills, Came close
September inshore or stranded in
helpless condition. In good
plumage but emaciated with
empty stomachs.
1911-1913  Aisa Craig, quillemot,  puffin, 9! decli G on Ailsa Craig
Rathlin Island, razothill kittiwake  in breeding fiected as were seabird
St. Kitda poputati generally in Shetland,
Orkney and east coast.
‘Eﬂ‘\ Fith of Ciyde guillemot  not about 2,000
(Seprember) recorded
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witn stormy weather which may have been the
prmaty cause 1n some cases but in others may have
driyen ashore or despatched bieds that had already
peen weakened by other tactors such as disease
or malnutron The largm auks, both adults and
young. are fightless (in moult or with growing
fearherst and at sea duting this period.

THE INVESTIGATION

17 1he tust step was to teview what was happening
at the e i the natural environment ; the weather,
the sea currents, the state of marine hifu, and
especratly the abundance of the fish on which the
nusts feed- both at the tme of the incident and in the
munths leading up 10 it 1f the deaths were due to
purefy naruenk causes, there ought to be evidence of
somaihing olse anuss in the lrish Sea dunng tius
penod

18 Aithough the main strandings of the dead and
dying buds coincided with the stormy weather in
the last weeks of Sepiembes, over a hundied came
ashote Letore the onset of the storms. This suggests
that many birds were already weak or dying before

)

for pathogenic viruses and bacteria proved negatve
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 al the
faboratories, but the tests provide no evidence for
this as a cause of desth.

21 Post mortem examinations were carried out
on 129 seabirds (112 being guillemots) and ane
mute swan ; and as healthy specimens were needed
for comparison, 18 quillemots were shot late 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 alt the bodies felt very light
and thin, with prominent breastbones ; in 8 sample
of sixty-one the average weight of the birds was
between half and two thirds that of apparently
healthy birds. The dead birds lacked subcutaneous
fat, and most had wasted breast and thigh muscles.
More unusual and porhaps 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

the gales began. The storms may have ir d the
stiess on the birds and raised the mortality, besides
tringing many more victims to the beach, but they
apnoat 10 have been a secondary rather than a prime
or the sole cause of the deaths. A contributory factor

could have been the moulting of the birds as already |

ucheated (paragraph 16).

19 An exaniination ot the abundance and distri-
bution of the fish species on which the birds normally
depend for food was undertaken, and a search made
for evidence of ‘blooms’ of phytoplankton or toxic
alpac which might be poisonous to guillemots, No
evidence of a food shortage or of an abnormal
abundance of toxic algac was found. But we know
ton linle of the detailed leeding behaviour of the

ir gation of five of them showed unusual changes
in the nssues The kidneys of mosl of the casualties
Iten and y pale in colour, and

supemcmlly resembled those ol Bengalese finches
killed by PCB poisoning in en experiment et 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 (o the smalt number of samples
that it was practicable to examine in many cases,
the partly-decomposed state of much of the material,
and the paucity of knowledge of the narmal internal
condlluon o' healthv birds. The Monks Woed and
P

birds, or of the particular combinations of weather
and sea conditions which affect the birds’ feeding
siccoss, for these negative results to be conclusive.

20 The condition of the birds—Bird wrecks in
the past have been attributed to disease and some
ol the features of the 1969 incident suggested that
an epdemic of gome kind nught have occuired,
These {eatures included the apparent sickness of the
hirds ohserved before the main peak ol deaths, the
tack of precise conformity between the patiern of
denths and the pattern of storms, and the way in
which the number of desths built up and then died
away. Tissues from some 46 guillemots and one
srarbil), common gull, hering guil end kittiwake
that died in the disaster, and from one apparently
hualihy guiliemot that was shot, were therefore
sutmulted to nucrobiological examination, but tests

ies, which between them exam.
ined the greal majority of the specimens, noted that
pathological changes were present in the majority
of the birds examined. but that lhem was no evidence
of specific or of oil pc . They also
concluded that in no case could death be attributed
directly 1o starvation. However, a poor 10 very poor
state of nutrition was characteristic of all their
sample of birds, and they concluded that they had
not fed ndequatcly 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 materie! from a limited number of
birds, reported that thera was a consistent pattein
in the unusual histologicyl changes in the fiver. it
was considered that the most likely cause of the
lesions in the liver was a poison ol some kind. This
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toxin could have been absorbed from the i

pos! ibitity of h d levels of these potentiaily
toxic sub in British inshore waters. All these

and carried by the blood to the liver and kid
where it may have had a specific toxic effect on "\o
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 et the Compton laboratory, in
contiast, notad no macroscopic lesions in any of
their birds. and reported that 1here were no signs of
obvious disease. They concluded that the desths
were duo 10 staivation,

25 The programme of analysie—A large part of
the cffort of the laboratories who collaborated in
investigating the 1969 seabird wreck was devoted to
chemical snalyses. Samples of sea-water, and
manne life of all kinds as well as the tissues of the
soabirds themseives were analysed for toxic sub-
stancos. The reader who is interested in the results
of theso analyses will find them in Appendices H
to 1X at the end of this report, and only a short
account of the wortk is given below. A complete

of the fat Y hods and results is
provided in the full report and supplement already
referred 10 in the Introduction. Caution is needed in
interpreting ths data as the number of specimens
it wos possible to examine was small in relation to
the total seabird mortality and indeed smaller then
is statistically desirable.

26 Maetallic residuss—Traces of many metallic
clements are naturally present in animal tissues but
ate toxic in oxcess. Analyses for four metals in sea-
wator and marine life are given in Appendix Il. A
comparison with the figures shown there for samples
from othor aress indicate that the lrish Sea and its
marine life do not sppear to carry higher concentra-
tions of thuse metals than the other coastal regi

metals are in fact natural components of sea water in
minuts amounts, and more research is needed to
indicate whether these background leveis have boen
raised to significant amounts by pollution.

28 Orgenic inascticides end PCBs—Some of
the first analyses of dead birds carried out at Monks
Wood Experimental Station confirmed the presence
of residues of the organochiorine pesticides DODE
(a breakdown product of DDT) and diflden and
suggested also that unusually high concentrations of
polychlorinated biphenyls (PCBs) wero present in
the livers. An extensive programme of analyses for
the organochiorines and PCBs in sea-waler, marine
life and sea birds was therefore carried out. The
results are given in Appeandices IV to IX.

29 The organochiorine pesticides may hava con-
siderable effects on living tissues, but their ‘back-
ground level' in the environment is normaily well
below that likely to harm wildlife. However, their
solubility in Ist causes them 10 be accumulated in
the fatty tissues of animals. Aquatic plants snd 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 concentia-
tions. When such birds come under stress. or suffer
from shortage of food. they draw on their reserves ol
body fat and so bilise acc lated id

which pass into the bloodstream and o reach, and
may affect, Important organs. Birds containing
significant amounts of organochlorine pesticides,
even when not otherwise stressed sre known to

of Briain which have so far been examined.
Appendix il shows the concentrations of various
metala found in the livers and kidneys of guillemots.
Some of the dead birds showed relatively high levels
of particular metals. and in some cases the highest

suffer disturb of their calcium carbonate
metabolism and behaviour. lay thin-shelled eggs,
and hava a lower breeding success than normal,

30 PCBs are not pesticides. In this country they
have a wide vane(v of uses in industry. They are,

concentrations were above the level at which p:
iny may have occurred. In general the range in the
casualties of the incidant end in healthy birds shot
fot comparison overlap.

27 These analyses were of course undertaken

0! inds containing chiorine.
have lha umo properties of persistence. fat solubihty
and biological activity as DDT and dieldrin, and can
be concentrated in food chains. Their affects on
birds are less well known than those of organo-
chlonno pesticides. but preliminary expenments

before the presence of mercury resid ini d
tinned tuna hish attracted publicity in the lulumn of
1970. The levels of mercury, lead. cadmium and
ArseNIC in lha lers end kidnws of some birds are

y high, although they may have bsen
ulovmod by shnnkaqe of the organs after death and
they should not be taken as precise indicators of
the siuation in the general seabird population.
Nevertheless such observations of high tissua con-

6 centrations in predators should alert us to the

di that they can have similar affects although
they appesr to be somewhat less toxic to bids
than DDT.

31 The concenirations of PCBs and organo-
chlorine pesticide residues in sea wator, invertebrate
marine life end fish from the general area of the
bird-kill were not unusually high and were generalty
within the range observed previously in this area
and elsewhers. The concentrations of DDT and
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dechdtng oy Bisds ware mostly lower than those of
PGB The esults are sel out in Appendices IV
and V

32 e quantities and siymlicance ol organo.
chipnne  pestiade residues o Brhsh wild  birds
fhave been studied for menly len years by a number
of laboratones and especiatly af the Natuse Con-
servancy's Monks Waood Experimental Station. so
it there s @ goud basis for comparison. Particular
attention bas been pand to 1he concentrations found
in the ivers and eggs of beds of prey and freshwater
finly paters «uch as the heion, Since 1966, most
specimens avee been tested for PCBs as well as
fon onganen ddotne peaticdes. Sty bieds that dhed
m the puesent incdent were examined for PCB
tesudue s by Monks Woad and three other tabora-
Wty aned ten apparemtly healthy quillemots were
shot for comprarative study Most of the dead buds
analysed were guittemots, the eninnder compnsing
razotalls o mute swan, shagl. black headed gult and
Kitmaake The results are (iven i Appendices VI
and VIL The aumber of samples s 100 small to
Movidh: o meamnglut analysis of segional vanation

TN
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w PCB evels i the area ol she wieck, hat the wadee
range of vanation in the resulls for all areas 1s note-
worthy. The levels in the small sample of 1arorinlis
appear somewhat lower than in the gutllemots, but
there are too few analyses, and too great a vanation
for this 10 be regarded as signilicant.

33 in Appendix VHI a comparison is made between
two small samples of five shot buds (guillemots)
and five which died in the wreck as regards the
concentrations of PCB and organochlorines !pund
n the liver and the rest of the body. In Appendix IX,
which is computed from Appendix VI, the toal
body tonteats of these residues are compared for
the shot bids and those that died in the wreck
Aithough the sample s very small, it is clear that
the tolal body oads of PCB and pesticide residucs
were broadly sinnlar in healthy tirds and those that
ched wy the wreck, and that the hgher concentrations
found 1 the vers of the dead bueds are likely to have
resulied from A redistributton of residues between
the organs of the victims, rather than from a generatly
higher luvet of contanunation

i m —————
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CONCLUSIONS

34 Onc of the most sinking findings of the
onlytical progriamma wis the presence in the livers
ol most of the dead gullemots of unusually high
lavels of PCBs. In contrast to the situation previously
recoided 1o Brinsh land and freshwater birds, these
levelts waio agher than those of residues of the
organochionne insecticides DDT and dieldrin. A
study ol the occunence of thuse substances in the
sea and 1n marine lle conlirmed that the birds
could reacily have obtained them from their normal
food. and accumulated them initially in their body
iat. There was no evidence that marine life in the
Insh Sea arca contained more PCBs than similar
organisms elsewheta in British waters, or that there
had boen a sudden nse in PCB levels during the
summer of 1969. Analysis showed that the fota/
amount of PCBs, DDE and dieldrin in the bodies of
an adimittedly small sample ol appareatly healihy
senbitds shotl outside the area of the incident wure
as great or greater than those in the victims of the
birdd kill. The laiter were pecutiar only in the high
concentration of residues in their livers.

35 1hese findings are muaningful when it is
remembered that PCBs and DDE are soluble in fat
and within an animal tend to accumulate in the body
fat reserves, where thew toxicity is of little signi-
hcance. The soabnd wvictims of the disaster had no
body or liver far: all the PCBs and other orpano-
chlonne residues they contained must  thercfore
have been mobilised with the (at and passed to the
fiver, kidney, brain and other tissues.

36 it may he asked whether this mobitised PCB
could have caused the domage to the liver and
kidney Gissues recorded in the post-mortem exam-
mations, and whether this damage was in itself
severe enough 10 have buen the diwect cause of

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

37 The signiticance attached to the observed
lesions varied, however between the lsboratones
that examined them. Consistent interpretation was
hampered by the lack of information aboutl the
anatomy of healthy birds and of those that have died
of starvation in the absence or poisoning of any
kind. More h is ially on the
behaviour of PCBs when fat is mobihsed under
conditions of stress, and on tho fate of PCBs in
tissues after death.

38 11 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 been 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 tnitial cause of the mortahly.
Concentration of PCB in the liver and kidney could
have occurred only after the fai reserves had been
mobilised —that is, after the birds had been setiously
offected by malnutrition. The difficulty with this
hypothesis is that there appears to have been no
shortage of food for the birds in the affected areas at
the time of the incident, but again we are lacking
the critical information. The relationship between
buds and their lood is a sublle one and very hitile
is known about it,

39 wWe can summarise tho story of this incident
by saying that although the seabird wreck' does not
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seem 1o have onginaled at one point in ‘'space or
tune, there is evidence to suggest that most birds
et in 2 broad heht of water atong the east coast of
helandd at a time when the adults wera in moult and
thesstore vulnmable 10 addiional sicess. The wide
distbution of dead buds, even after aliowing for
the effect af wued and tidal movements, does not
support the hypothesis that birds died as a result of
contact with a toxic substance at one, or a few,
point sources  Storms certanly brought the main
wave of dead and dying rds ashore. but some
strandings preceded the bad weather, suggesling
11 was not the sole <ause. Low body weight and
malnutrition  were moe in evidance  than  any
sticular pathologcol condiion, and history shows
that soa-bird wiecks have occurred from natural
causes before pollution comld have been a factor,
Tha telatively high vidues ol PCBs in the livers of
some dend beds probably arose because they had
mabilisedt ther body fin reserves dunng a period of
malnutntion ot interrupted feeding This could have
added to the stress imposed by storms, moutting
and statvatinn, account for the pathological signs
tound in liver and kidneys, and may have loaded the
odds againsi recovery

40 in closing we should return to the point made in
the Introduction to this report, namely thai even if
poliutants in the scas around our coasts are not yer
sufficiently concentrated to harm wildlite by thom-
selvus, they may on occasions tip the scale between
life and death, and the effect of this precarious
situation could be 1o affect the balance of whole
populations. There is as vel no proof that this is
happening but the possibdity cannot be ignored.
It would clearly bo impracticable to mobilise ro-
sources on the scale they wese on this otcasion
every time there was a hint of trouble (and many
reports turn out to be exaggerated or fsise) as it
would lead to a massive waste of money and of the
time of skilled people. The solution is 8 continuous
monitoring of selected components of the environ-
ment (of which wildhfe populations are one) hkely
to he the most sensitive ‘indicators” of pollution
hazards. This invoives, particularly. a betier under-
standing of the biological significance of pollutants
to which the natural fauna and llora are exposed.
NERC, together with the other Research Councils,
Dopaniments of Government, universities 8nu the
voluntary conservation bodies are taking steps lo
meet this problem.
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APPENDIX 1.

Participating Departmonts and Laboratoriea

DEPARTMENT

ORGANISATION

LABORATORY OR SECTION

WORK UNDERTAKEN

Educanon
and Science

Natural Environment
Rusearch Counctl
(NERC)

NERC: Nature
Conservancy

NERC: Naure
Conservancy

NERC: Nature
Conservancy
_NEl.!Cg (aided
)
)

Headquarters

Headquarters

Monks Wood
Experimental Station

Merlewood Ressarch
Station
Oban

(Dunstattnage)

Marine Biological
Association (SMBA)

NERC (Research
Unit) at University
College of North
Wales

Laboratory

L.

General co-ordination, liaison with
Departments.

-
Co-ordination of work of regional and
research staff : lisison with voluntary
ornithological bodies.
Co-ordination of collection and
distribution of scabird material for siudy :
post moriems and analyses for PCBs and
oiganochlorine pesticide residues.
Coillation, interpretation end analysis of
results.
Analyses of organs for metals etc.

Collection of dead birds, water and
plankton samples.

4

R ot plankton.

qrag
Laboratory,
fdinburgh

Unit of Maiine
Invertebraie Biotogy,
Bangor

of

Agricultural institute for
Research Council Research on Animal
{ARC) Diseases. Compton
Medical R h N | Insti

Council (MRC)

Medical Research,
Mill Hill

Counts and collection of birds : studies
of bird drift : observations on status of
marine invertebrates : callection of fish,
plankton and water samples.
Post-mortem studies of birds: pathology

Post-mortem studies of birds : virology.

Muwstry of
Agpiculture Fisheries
and Food (MAFF)

Fisheries Laboratory,
Lowestoft

Radiohiol

Oceanographical data : collation of
marine information.

M,

VY
Leboratory,
Lowestoft
Fisheries Laboratory,
Burnham on Crouch
Veterinary
Laboratory,
Lasswade
Central Veterinary
Laboratory,
Weybridge
Past infestation
Controf Lab, y

of radi ivity levels in
bird tissue.

Analyses of water, plankton,
invertebrates snd fish,

Post mortem examination of birds :
virology and bacteriology.

Post mortem examination of birds.

Analyses of bird tissue for

Tolworh

C hosphorus PCBs and
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APPENDIX 1 (continued)

DHARTMENY

Department of
Agnculture and
Fisheoes for
Scotland (DAFS)

OAGANISATION LABORATORY OR SICTION

WOAK UNDIRTAREN

Marine Laboratory
Aberdeen

Freshwater Fishenes
Laboratory. Pitiochry

Overall co-ordination ol marnne studies
Collection of data on plankton, fish

Analyses of water, invertebrates, fish
and 1 bird. ‘

Mruusity of
Agnculture,
Northern lrefand

Veterinary Rescarch
Laboratory, Bettast

Post mortem examination of birds
Analyses for metals, cyanide,
organophosphorus etc.

Maustty of
Technology (now,
Department of
Trade ard Indusiry)

' Laboratary of the
Government Chenist

Analyses of bird tissues for Pals“;v;i
organochlorine pesticide compounds.

ann‘;sl.r-;:)t—uelence

Chemical Defence
Experimental

Eetabhch

Post mortem examinations of birds.
chemical analyses and serolojicat and

Microbiological
Research
Establishment,
Porton Down

N e tescns
bactesiotogical » 0 'S,

anus(vi« of
Oevelopment
Northern iretand

Amenity Lands
Branch

Collection and counting of dead lurds.

Non-Governmental

University of Department of

Cambridge Animat Pathology
Universily of Marine Biological
Liverpoot Station, Port Erin,

Isle of Man
Royal Society for
the Prevention of
Cruelty to Amimals
Scottish Society for
the Prevention of
Cruelty to Animals
Royal Society for
the Protection of
Birds
British Trust for
Ornithology
Seabird Group

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

Post-mortem examination of birds
bacteriology. virology.

Collection of fish, plankion and water
samples : counts and observations of
bisds.

Collection and counting of dead birds.

Collection and counting ol dead birds.

Collection and counting of dead burds,
cotlection of data on birds found dead.

interpretation of ringing returns

Collation and interpretation of records
of bird deaths.

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

Post-mortem of dead buds.
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APPENDIX i

SR

Concentrations of metal in sea water and marine life
Maean and (rango). n - number of samples

e ey~ s s

ELEMENT

SAMPLE uNItS

o r n 7]
Son water, Cardigan 2 0 3-6* 12:0* 1-3¢ Micrograms/
Bay (0-9--6-0) (2:3—4-9) (6-4—21-7) (0:6-3.0) Kilogram

or litre

Sea wator,
Conway Fslualy 30(n 1) 36 (1) 88 (n: 1) 076 (n:1)
Sen water,
unm Su0s (1 20)i (35-8)¢ (0:06—33)t {0:02—0.17)1
Bm!n-\ ol sovon 360(n 7) 2:6 (n- 7) 72 (n= ) 16(n . 7)
species of crustacea  (1:2--240) (0-38--13) (53--99) (0:48—-4-6)
(lush Sea)
Bodies of two
species of custacea (55 100) (5--18) (55-200)
(Loghsh south and (v 26)$¢ (n 26)¢¢ (n=26)¢¢ - Parts per
¢ast coasts) million (ppm)
Badwes ol iwelve dry weight
specins of moltuse 30 {n 12) 127 (n -12) 345 (n 12) 123 (n:=12)
(Insh Sca) (3-270) (0-76—42) (84—940) (1-2—-73)
Bodies of fowr
species of molluse (10--4000) (10--50) (10—10,000) —_
(Enghsh south and  (n 30)$dd (n 30)¢d¢  (n-=30)$¢¢ -
wast (‘omls)
Bodma of four
species of hish (6:2-10) (0 5-8) {(62:110) (0—~1-5)
(Insh Sea) (n 4) (n: -4) (n-=4) (n=4)
Mackerel, (Irish (75 10) 50 (25--60) —_
San) (n 10) (n-10) (n- 10) Parts per
Cod, (North Sea) {5--85) 50 (11—18) - million (ppm)

(n 20) (n 20) (n:+20) - dry weight
Whiting, (Noith (56-17'6) 50 (13—34) —
San) (n 20} (n: 20} {n= 20)
Mackwel (English  (5--12'5) (256—12'5) (26-5—60) —
Channet) (n -20) (n- 20) (n 20) —

“ Moan figures of measurements made at twelve sites round Cardigan Bay.
' Riay & Skimow., Chemical Oceanography (1965). Range quoted taken from a large number of
determinations over & period.

¢  HRiley & Skirrow (1965). Figures obtained in 1938 and now tc be over:
$¢ Iho 26 semples in this caso d 16 fob snd 10 pies of shrimps.
dddThe samples in each case included 5 or 6 individuals.
Note that tn the thed section, the sample numbers the ber of fish analy
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APPENDIX Il

T tc ions in Sea Bird Tiscues
(bracketed figures are numbers of samples analysed)

saMPE T TI(UATNY CONCENTRATIONS IN MICROGRAMS/GRAM ORY (M) OR WET (8) WEIGHT R -
. VABDRATURY ) As Hy 1Y n Cu e N
Dead guillemots .
{(Matiewood)
liver M} 08-- 40 01--38 - 01-23 ~02-41011--600 - 1100 02--13 042-084
(22) 1) (21) (21} (21) (22) (21) (4)
[ U AL 24. 40 -0 -89 01-72 0-2—-82 76--1000 26 76 10~-12 -
(W) (14) (18) (13} 12) (14) (12)
Shot guillfemots
{Merlewood)
Tiver 1M 02-26 07--20 011—2 02.-7 48--98 19-25 01-13 034-075
(7) N (%)) N 2] ()] ) 4)
Lufngy M 17 01 [\R} 16 72 " 02 —
(1) (43 (1)) 1) [43] 33} {1
Dead guillemots
(Beitast)
foveer (B 050 0-90 — — — _ _ —
(6) (10}
kidney 1 0--5-0 02-14 -— — — — —_ —
(6) 4)
Shot guillemots
{Baltast)
fiver 18 0 07-14 — — — — _ _
(2) (2) )
hicney 0 20 0203 - - - — — .
2) 2)
V\ic-l weight data may be_con_vcv!gd fo d'X}YEiﬂf‘j (M} by multiplying by 4»(5; .
T T Estimated ions of organochlorine residues in
sea wator and invertebrate marine life
- LOCAUTY NUMBER OF CONCENTRATIONS :
SAMILE LAND SAMPLES MICROGRAMS/LITRE OR KILOGRAM
OATE ANALYSED rce DIELORIN & TDTAL DDT
Senwater  lnsh Sea 23-30 Oct 69 53 ~o0 0-001--0 005
Futh of Clyde 1 Dec 69
i«;o;I;;l:ion "SE Islo of Man Oct 69 7 1030 <10
Ciyde Oct 69 .
South Minch Oct 69
Mussels ""Clyde Oct 66 2 (10 specimons)  200.-800 100—300
(whole, less shel) Scotlish coast Oct 66 7 (70 specimens) <100—300 60—100
Engtish £ coast Feb 68 14 (10 specimens) 10---200 20140
wish Sea Oct 69 17 {8-16 specimens) 50100 - 10
Shnmps " Thomes Estuary Spring 69 12 (25 specimens) 10200 20-140

Nr;uw'n-y fobster tnsh Sea Oct 698
Clyde Oct 69 3 (11 specimens) <10--100 10-100
W Coast Scotland Oct 63 : :
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APPENDIX V

Rango of concantrations of or

rasiduos in finh tir
* of individuals sampled)

L rea ey

{bracketod tigures are s of ples and total b

CONCENTRATIONS IN MICROGRAMS/KILOGRAM WET WEIGHT
1]

SAMPIE 1DCANTY AND PERIDD DIELORIN b TOTAL DDV
Harnng Muscle lush Sea - Clyde before Oct 69 10— 1,500 (4:32) 10— 900 (4:32)
O1her areas betore Oct 69 100-- 5,000 (8:64 90-- 300 (8:64)
Liver tush Sea - Clyde hefore Oct 69 - 100-- 2,600 (3-22) 10-- 800 (4:32)
Othet maas tetore Oct 69 10~ 100 {1:1) 100- 300 (5:41)
Herminyg Muscle lrish Sea—during and after
Ocl 69 <10-- 2,600 (3:30) 150-- 300 (2:20)
Other areas—duting and after
Oct 69 20— 200 (10:114) 10- 300 {10.114)
Liver lirsh Sea - duting and after
Oct 69 10— 2,000 (3:30) 20— 300 (2:20)
Qthet arcas -during and after
Ot 69 10— 1,900 (7:70) 10~ 400 (7:70)
Whole Fish Insh Sea -dunng and after
Oct 69 10-. 2,000 (3:154) 10—~ 1,000 (3:154)
Whitingg Muscle ngh Sea  belore Oct 69 10—~ 600 (7-45) 10~ 140 (7:45)
Other arens- before Ot 69 10 {11:55) 10 {11:55)
Liver . lush Sea- betore Oct 63 100--27.000 ({7 :45) 130-- 5000 (5:25)

Other ateas- hefore Oct 69

100~ 5,000 (11:55) 300 3,000 (11:55)

Winting  Muscle  hish Sea—-during and after

Oct 68 10— 400 (3:18) 10 (1:5)
Liver iush Sea -during and afier
Oct 69 1,000 7,000 (2:18) 1,000— 2,000 (1:5)
Cod " Musclo trish Sea ~hefore Oct 69 300 1,800 (1:5 400 520 (1:5)
Liver Insh Scs --before Oct 69 4,500~50,000 (1:5) 2,300-12.400 (1:5)
Ol;n-enh-shtl‘mu-sa: " st Sea -during and afier
Oct 69 -5 400 (6:44) 10 100 (6:44)
Liver Insh Sea--during and atter i .
Oct 69 150— G:000 (5:41) 30— 2,000 (3:19)
Whole fish  lrish Sea--dusing and after
Oct 69 100~ 1,000 (3:83) 40-- 1,000 (3:53)
qm;iu—dl; sprat. sandeel, winting _mack_ergﬁ, 19?{; vgn;!h_ﬁnp_ Ft\l! grey mullet.
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APPENDIX Vi
) n 'r-mmbnr 'o( ;’ird.o.'-m”

ine resid in guillemot livers
moan, ber of ples and (range) given

ESTIMATED ORGANUCHLORINE CONCLNTRATIONS IN MICROGRAMS/KILOGAAM Wi T MIEM

d

[DNUTY ilM! w leCIIDN AND

16

NUMBIR "l BIADS EXAMINLD Pc8 00t DIELDRIN
AluV" 28/ 9- 21 /10 n 3 2.000 —_ -
{3 samples)
Clyde 1/10—-23/10 n 18 129,000 9.900 =
(8.000—880,000) (1.700—17.000)
{19 samples) {11 samples)
North-East  14/10 -28/10 n 5 14,000 6.400 250
Irefand (8,000--20,000) {2.300—-11,000) {200--300)
{5 samples) (5 samples) (4 samples)
Castn  23/10 3711 n 7 161,000 22,000 250
lush Sea (80,000--230.000) (20,000-- 25.000) (trace—500)
(7 sampies) (2 samples) (2 samplas)
North-west 7/10-22/11 n 13 87,000 10,000 §00
Wales ({6.000—-300,000) (4.500—19,000) {300—800)
{13 samples) (7 samples) (4 samples)
South Wales  25/10 n 2 325000 = _
(260,000-—-390,000)
{2 samples)
Ovaall 28/9 —.22/11 n 49 111000 10,200 200
average : (2.000—880.000) (1,700~25,000) (trace—800)

(49 samples)

(25 samples)

(10 samples) .

APPENDIX \11

‘Estimated levels of organochlorine pntieldo residues and PCBs in livers of sesbirds.

S-I'TCIlS LOCALTY DATE ESTIMM(II LEVELS OF ﬂnGlNOCNlﬂlIHES (LR

FOUND DoE NEOD (OIELDAIN)
Rasothill Cumberland 12.11.69 20 12 <1
Razorbill Cumberland 12.11.69 a4 9 <1
Razorbill Cumberland 13.11.69 16 5 <f
Razotbill Cumberland 14.11.69 40 10 <
Rarzorbill Cumberiand 14.11.69 10 6 <t
Razorbill Anglesey 25.10.69 -2 — -
Razortuil Pembroke 4.11.69 12 4 <1
Mute Swan Anglosey 25.10.69 T2 . -
Kittiwake Co. Down 28.10.69 10 04 01
Bluck-haaded Cheshire 1.11.69 6 05 114
Gult
Shag Co, Down 28.10.69 0 01 01
\'NHI'\:v_e"n dash appears, substance concerned was not looked for.
Multiply figures bv>1,(‘)(_)0 lq_qive ] pgz_lult_)grqp_

MONS 035976



PO St A -

APPENDIX Viil

Concentration of ovg;nvchlovin. rasiduas in tissues and whole birds (guillemots).

CONCINTRATION IN PPM (WET WEIGHT)

(EACH FIGURE IS THE ARITHMETIC MEAN OF FIVE RESULTS—

SAMFLE HANGE IN BRACKETS)
() ooE OIELORIN
Shot bids Liver 04 (2-0) 024 (04~-01) 018 (0-4—trace).
Rest of body 34 {7—1) 1-46 (3:1—0'6) 0-54 (10—0-2)
Buds found dead Liver 56 (200-10) 10-80 (25—4'5) 0'54 (0-8--0-3)
Res of bndy 3?2 (10-1) 092 (2-048) 0-10 (0-4—trace)

APPENDIX 1X

En-mm;rd—l'o;-ul l:;dv content of PCBs and org
residues in guillomots found dead and in apparently healthy birds.
Computed from data in Appendix Vil

sicd

ine p

ESTIMATER TDTAL BDODY CONTENT {MICROGRAMS)
MEANS AND (RANGES)

pce (13 DIELORIN
Gullemots found duad 2,700 673 62

(800—8300) . (314—-1535) (6--232)
Gunttemots, shot 3,500 1,484 545

(800-7200) @e8-320)  (155-990)
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