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Attached 18 a copy of the final report by the
Natural Environment Research Council (U.K.) on

the investigation of the seal deaths which occurred
last autumn off the Cornish coast.

The report concludes that DDI and PCB were found in
the seals, but were not responsible for the death
of the animals. Death is attributed to starvation

which resulted when the seal pups were separated
from the mother seals prematurely.
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Poreword
~Qowois

The ocourrence of deaths amongst scal pups in Cornwall in the autumn
of 1969 was investigated by the Seals Ressarch Unit of N-%-R-C. Thae Officer
in Charge of the Seals Rosearch Unit gave interviews to the press and informed
them of the progress of these investigations. Now that these are complete,
we thought it would be in the best interests of everyone if an extensive account
were produced. The following report is not in the strict form of a scientific
papor and is somewhat more discursive; it is hoped that those receiving it will
bear this in mind, Nevertheless, the investigations reported and the con-
clusions reached have been pursued with the uimost soientifio rigour,
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Introduction

Considerable public concern was expressed in the autumn of 1969 follow-
ing reports of dead and dying seals being washed up on Cornwall shores,. The
reports referrad mainly to young seals but also to adult seals suffering from
leoiona which were desoridbed as "burn marks", These reports followed closaly
on the reported deaths of around ten thousand guillemots and othar birde of
the auk family in the region of the Northern Irish Sea in 3eptember and October,
8ome of these birdes were found on examination to have higher levels of some
organochlorine compounds in their livers than are normally detected in routins
monitoring, and this lead to suggestions that the seal deaths might be aimil-
arly oonneoted with pollution.

The NERC Seals Research Unit investigated the event with the help of
various other organisations and people, Most reports of seals were received
through Mr. K, Jones, who for the past nine years has run a seal sancturary at
St, Agnes, and from Mre. 0. Oriffiths, RSPCA Inspector at Penzancn, The MAFF
Votorinary Investigation Centre at Truro carried out some of the post-mortem
sxaminations, was responsible for all the baoteriologoal findings and provided
laboratory and office facilities. Other organisations assisted with analyses
of organs and tissues.

The pups

It has been stated that more than 50 pup seals have been found dead or
dying én the Cornish coast, Mre Jones has given details of 21 reports of seal
pups in diffioulties, of which he has personally confirmed 18, Four pups nre
ntill alive in his care. Mr., Oriffiths has recorded 18 senls, plus 4 passed
to Mr, Jones, One sich pup, whioh subsequently died, was received from the
Ioles of Soilly. There is thus a total of 40 reports conoerning 36 seals which
were edther found dead or died moon afterwards,

There were two reports from September, five from October and the remainder
from November and the early part of December, MFigure 1 shows the distribution
of the dead and dying pups.

Mr. Jones says that ordinarily thera are reports n€ R or 9 pupn in
diffioulties each year and Mr, Oriffiths eugpests a similar Cigire; thus
reports for 1969 are more numerous than usual, It is not certain to what
extent these reports indicate a true inorease in the number of dead pups.

The publicity in the loocal and national press, and on televimion, had the

additional effect of cauweing a greater proportion of dead seanlo to be reported,
Dead seals are not ususlly reported to the RSPCA or Mr, Jones because they are
past human aid,

.

Of the seals which died, 9 were subjected to a full post-mortem exami-
nntion and 2 others were prufessionally examined. Four living pups were
examined at Mr, Jones' seal sanctuary, One of these, collected at Portreath
on 4 Dacember, was a fat and healthy pup with an estimated weight of about
60 lbs; it appeared well able to fend for itself.
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A second pup (7789), capturod the same day at Codrevy, was in poorer conditlon,
It weighed 42 1bs and had several bite-marke on its body, eimilay

to thoss inflicted by adult seals on pups not their own which solicit feed-
ing. There were no signs of groes infection. This seal would huve had small
ohance of surviving in the wild. It died from accidental couses on 5 December.

A third pup was onptured at Newquay on 26 November nnd the fourth at
St. Agnes on 16 November. These ware fed on a milk/margarine diet with
mnokerel., Both were very much undersiged for weaned pups and probably weighed
about 30 1bs. oach. Mr Jones thought they were not putting on weight properly
coneidering how muoh they ate. One had eome superficial eye infection f1rom whioch
the orgoninms Coxvxnebuctarium pyogenes and Pseudomonas nerusinosa wars isolatad,
Both pups produced a thick nasal mucue (as did two older meals nt the sanctuary).
This muous yielded on oulture an organiem of the genus Proteus and Escherichies
goli. It is unlikely that any of these organisme was direotly responeible for
the poor condition of the pups. C, pyogenes is often present normally on
muoous membranes and skin; E. ooli and Proteus, both enterobacteria, are widely
distributed ns non-pathogenio organisme, but may cause infections, as can

Fueudomonas.

The remains of a pup oaroass found at St, Agnes on 4 December were
examined, The animal had been dead about six weeks and the head and the
anterior part of the body were missing. Its weight at death was entimated
at about 20 lbe., It was probably either a still-birth or a starveling which
had received no milk from its mother.

The findings of the post-mortem examination of ten other seals are
summarised in Table I. One seal (7789) died from accidental asphyxia.
One (6822) was found to be suffering from pneumonia, but only the lungs
were available for examination. Two (6887 and 76205 were recorded as dying
from, septicaemia. The cause of death of the remainder was diagnosed as
atarvation.

With the exception of 7789, whioh died from accidental causes, and
7620, the body weights of the remaining seven animals were all 35 1lus. or
less, The averags weight of a Grey seal pup at birth is about 31 lbs, and,
under normal feeding, it reaches a weight of between 90 and 100 1lba., by its
soventeenth day of life, when it is weaned (Couleon & Hickling, 1964).

Most Orey seal pups in Cornwall and the south-west gonerally are born
in late September and Ootober (Davies, 1957) so that it is highly probuble
all the pups examined wers well past the oge of normal weaning. Thus all
pups weighed (except 7620) were grossly undecfed. 7327, which weighed anly
12 1bs, had the lowest wéight aver recorded for a Urey veal pup, T620 was
eatimated to be 65 lbs, but ths post-mortem report said there was “oome degrse
of starvation". Probably this estimate was much too high; a pup weighing 65 lho
is pilump and fat with a well-developed blubber layer snd would show no signs

of starvation.
Various organisms were oultured from the seals examined. Escherichia

ooli was recovered from five of the specimens, Proteus #p. from one and
streptooocci from two. These organisms are probably normally present as

“non-pathogens, but they oan lead to septicaemia (as in 6887) in an animal

ia poor condition, Pasturella multocida ( = P. septica ) is pathogenis for

a large nwnber of difterent animale. "Probably the most important role that
Pasturslla multocida plays in disease is that of a secondary invader when

the recistance of the animal has been reduced by various stresses" (Merchant
& Packer, 1967 pp. 339-340), Pacturella haemolytica ie also an important eecon~
dary invader. As with P, multocida environmental factora are thought io be

important in leading to infection.
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From four of the animals examined no organisms could be cultured. This
was probably due to the antibiotioc therapy they had received while in Mr Jones'
, care.

Samplee of tissues from specimens 7843, 7747 and 7852 wers subjected to
a virological examination by the Veterinary Investigation Centre, Bristol.
Reaults ware all negative,

The bacteriological findings show that seal deaths were not due to any
epidemio dimease. The pneumonia and septicaemia diamgnosed probably rapre—
sented the terminal estages of a decline due to lack of food, rather than the
infection of an otherwise healthy animal. Diagnoses, weights and bicterio-
logiocal examinations indicate that the primary caune of death was malnutrition.
As the animals examined represent 25 per cent of the total reliably reportad
dead ( a very high percentage for an episode of this kind ) it is justifiable
$0 extend thie conclusion to the mortality as a whole, Poesible ciuses of
this starvation are discussed later.

The adult seals at the Lizard

Reports wers received of sick adult seals at the Lizard, The Seals
Research Officer viwited the Lizard and interviawed two people who had sean
thene seals; the following is a synopsis of their account.

A member of the crew of the Lizard lifeboat saw a large seal, about
6 feet in longth, on the old slip on the afternoon of 26 November, It appeared
to be ganping through its mouth and its noatrile were opening and cloming.
There was some white mucus around the nostrils and mouth and the seal wiped at
its face with its flippers. Patches of fuel-cil were present on the body
(this is usually seen on seals in this area) but on the sides of the neck was
what Was desoribed as a "burnt patch" where the fur had gone. This was not
the sort of mark that could have been caused by entangloment with a rope.

The following day a pup was seen on the slip. The pup appeared to have
a aore eye surrounded by mattery grease but it was lively and snapped at the
1ifeboatman’s beots. It is not usual to see seal pups at the Lizard but
Kynance Cove and Soapy Cove usualdy produce a few pups nach year.

On 28 Novembar a big seal was seen with a raw band around its neck. Thiu
seal was gauping and ite back jerked in a convulsive way.

On the afternoon of 29 November a very big seal was soen on the slin
and was approached to within two yerds. Its upper lip was rolling back and
its oyes had a glazed appearance. It wiped its face with itn flipperu. The
animal gave off steam from its skin. . R

On Sunday 30 November, throughout the low water in the middle of the
day, a very largs seal was ashors on a roock. This was approached to within
three yards, The seal was lively and aggressive and barked at the lifeboatman.
On the right side of its neck was a patch about five or six inches in diameter,
.from whioh the hair had gone. The skin was 'rising up' and though it was
not bleeding there was an coze from it., It was posuible to see the flesh and
white fibres, A companion of the lifeboatman, present at the time and who
had been corroborating thie account, said that the lasion resembled an over—
grown cattle ring-worm. On the left side of the neck was a patch of about
the same nize, Here the hair was present but was matted by a greasy and mattiery
discharge. The eeal rubbed at these patches with itu flippers from time to time, °*
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The lifeboatman thought that the lesions desoribed were not ordinary
bite wounds, He said the skin had not been torn, iHe was sure that the
adult seals eighted on these four occasions were all separate animals,

A looal figharman gave a similar, but less extenmiva, account and
puggenimt Lthat ' teal seen on Sunday misht hava caupht 110 neck In a
lobater pot or a wreck. when hunting for bream or conger.

llone of these seals was seen after Sunday 30 November,

A report of eeals with "burn marks" round their necks at Land's End
was made to the RSPCA Inspector at Penzance, but the animale could not be
located.

The description given of these lesions tallies with lesione observed
by membsrs of the Seals Research Unit on both (rey and Common meals off
Xast Anglia and in the Wash., Their aetiology is unknown but their appear-
ance corresponds with a long-standing uloerative condition of the ekin
with baoterial and possibly fungal infection.

It is not possible to make a diagnosis of the condition reported in
Cornwall as no speocimens have bsen geoured and no qualifisd persons have
mseen these seals. A similar ulcerative lesion with necrotic areas has
been described from the dolphin Lagenorhynohus obliquidens (Johnson &
Ridgway, 1969), Pseudomonas aeruginosa was isolated from this lesion;
the same organism was identified from the infected eye of a seal in the
present investigation. It seems most likely that these lesions are due
to sacondary infeotion of a minor wound on a sgpal that is in poor condition.
Superficial wounds in seals take a long time to heal as the lowered skin
temperature caused by immersion in water hindere tissue repair, If the
seals seen at the Lizard were bulls, which seems likely as all were dea-
oribad as large, then the neck lesions were on the area most often wounded
during fighting in the breeding season.

The signifioanoe of the gasping reported in two of the seals is not
known. Seals sometimes suffsr from lung-worms, but this would osuse them
to cough, not gasp. I the seals were suffering from pneumonia, as a
result of loss of condition and subsequent infection, they might show
respiratory distress, Seals never normally inhale through the mouth.

Some adult seals might be expected to be in poor condition at the
end of the breeding season, but there is nothing to connect the desoribed
condition of the adult seals at the Lizard with the reports of dead and

dying pups.

The question of pollution

Mention has beaen made of public fears of environméntal poisoning,
aroused by the deaths of sea birde in the Northern Irish Sea earlier
in the autumh of 1969, The existence of a Ministry of Defence (oD}
experimental establishment near Portreath naturally added to this speou-
lation about pollution. .

With this in mind, eigns of poisoning were especially looked for.

No evidence has come to light that either the deaths of the pups or the
oomdition of the siok adult meals were caused hy pollution or peironing,
either ohronic or acute,
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There were no eigne of gastritis or enteritis (apart from that
associated with septicaemia in two cases) in any of the pups
examined post-mortem. The description of the sickadult seals
doea not allow diagnceis but it is very unlikely that the
lesions observed oould have resulted in chronic poisoning.

It oould be speculated that they worc caused by acute contact
with a corrosive substance, but it is impossible to substantiate
or wen investigate such a suggestion with no specimens available,
and it is thought probable that these lesions resulted from
infection of wounds.

Tinsue samples from 7 of the Cornish seal pups were analysed
for organophosphorus and organochlorine residues. Jlo orgonophosphorus
ocompounds were dstected. Organochlorine componnds looked for ware
the pesticides dieldrin and DUT, the breakdown products DDE and TDH,
and a group of substances commonly know as polychlorinated biphenyls
or PCBe, These compounds are all highly lipophilic and hence found
disnolved in the body fat. Previous ancay for these substances in
seals has been by analysis of blubber samples, but the emaciaterd at:te
of the Cornish seals allowed only liver to be routinely used, thon h
thres blubber samples were also examined., Results for livar and blubbaer
agres whan corrected for fat content (3ee Table II),

A suokling seal pup muy become contaminated with oxgano-
chlorines from residues present in its mothey's fat. Such
reeidues might pass through the placenta to contaminate the
,foetus before birth or the pup might become contaminated by
drinking milk with organochlorine-contaminated milk fat.
The poasibility of contamination through the skin exists,
but the quantity which could be involved in the course of
the pup's 1ife would be minute. Although quantitative data
are lacking it is believed that the great majority of the
organochlorines found in seal pups that have not begun to
feod for themselves have been ingested with the milk and
that the oontemination found in the pups therefore reflacts
the genéral contamination of the seal atook.

It follows from this that the amount of contamination
present in a suckling eesal pup depends both on the degree
of contamination of its mother's milk and the amount of
milk it has received. If for any reason less than the
nornal amourt of milk is taken, the total dose of organochlorines
obtainad from the mother will be smiller than if the pup hsd
taken a fhll ration of milk. Howover, if the deprived pup
then mubvequently starves it will use up what little fat it
hag but not the dissolved orgnnochlorines, The reunlt of
this is a riss in the ooncentration of crganochloriner in
the fat, ’

The situation is thus extremely complicated. True
oomparisons between organoohlorine concentrations can
only be wade if the nutritifnal status of the animals
comparsd is similar. As, all the Cornish material
originated from starving pups, a clsss of animals not
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investigated in earlier work, it was deoided to compare the
Cornish samples with material obtained from 5 seal pups,

3 well nourished and 2 starving, taken in January 1970 from
another colony,

The resulte obtained (see Table II)are not easy to Llnterpret,
A comparison of values from the well nourished and starving
seals from the Northern oolony shows that the concentration of
organochlorines found is higher in the starving pups. As
explained earlier this does not imply that the starving seals
have received & greater quantity of organochlorines than the
well nourished seals. In fact the opposite is the case,
beoause the utilisation of fat by the starving animals has
conoentrated the organochlorines into the amall amount of
fat remaining. A9 neither of the starving animals from the
Northern sample was as emsciated as any of the Cornish seals
exanined (except for 7789), the concentration effect is more
marked in the Cornish seals. On the other hand, the well
nourished animals from the Northern colony, having received
mors milk fat containing dissolved organochlorine compounds
from their mothers' milk, have thersfore received a higher
totul dose of organochlorines,

When the concentrations of the various compounde in the
tissues are oompared it is found that dieldrin, DDT and its
derivatives IDE and TDE are found in similar concentrations
in seal pups from both Cornwall and the Northern colony.
Reoause of tnhe concentration effeot caused by starvation
it seans likely that dieldrin and IDT pollution in Cornwall
is not a8 heavy as in the area from which the Northern seale
wers obtained.
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The oase appears different for PCBs, and Cornish seals contain 3 to 10 times
more than the seala from the North but oonsiderably less than seals from
East Anglia, where Grey and Common seals have been found to contain between
350 and 520 pspem. PCB in their blubber, The difference found in Cornish
seals io in the proportion of PCBs to other organoohlorines, but it should
bs emphanired thnt the sample is emall and the materinl (sturved pups)
unusual so no definite conclusion can be drawn,

The toxioity of organoohlorines generally is very imperfectly known,
It ie beliaved that when an animal is well nourished, with ample fat reuverves,
considerable concentrations can be tolerated, If the animal's nutritional
statue deolines, fat is metabolised and the dissolved orpanochlorines are
released into the blood; such deleterious effects as are known concern DDT
and dieldrin in birds. PCBs appear to be less toxic to birds than DDT,
No information at all is available about the toxicity of organoohlorines
to seals but even the most heavily oontaminated animals studied, those from
East Anglia which contained 350-520 p.p.ms PCB, 30-36 pepems DDT and
0.8=1.0 p.psm. dieldrin in their blubber, did not appear to be suffsring
from any symptoms that could be ascribed to poisoning.

The Ministry of Agrioulture, Fisheries and Food is currently carrying
out u monitoring programme to determine the level of organoohlorine com-
pounds in marine organisms and fish in the South-west. So far no exceptionally
high levels have been reported.

Other gontaminants

Other tissue samples from the Cornish neals were analysed for traces
of the heavy metals, arsenio, lead and mercury. The resulte, together
with those from the ocontrol sample of seals from the second oolony are set
out in Table III. The levels recorded are of the same order as has been
reoorded from aimilar organa from other mammale, though the mercury values
appear higher, but there are no data for normal levels in seals, Besides
the three elements listed in the table, a qualitative ecan was made for
other possible toxic elements, but nothing exceptional wae detectsd.

It had been suggested that the . MOD research establishment at
Nanoekuke, on the cliffs above Portreath, might be the source of poisonous
effluents, but all effluent from the laboratories at Nancekuke is chemi~
oally treated to render it innocuous, and it is held in tanks prior to
disoharge into the sea. The effluent is monitored both chemically and biol-
ogloally, nweing marine organisms, before it is discharged. The suggestion
is thus quite unfounded,

"What," asked one national newapaper, "is the mysterious red froth
in the sea beneath Nancekuke?' These red waters, seen beneath Nanoekuke,
at Godrevy and elsewhere on the north Cornish coast, are caused by water
running from the adits of ths tin mines after rain, The phenomenon is well
known to Cornishmen and the Red River, whioh discharpes into Ut, Ives Bay
about a mile south of Godrevy Point, has rsceived its name from this.
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Reports of shoals of dead fish were oiroulated, These all appeur to
relate to a shoal of young pilchard, found ashore just to the west of Pendene
by the keeper of the Pendene light-house on 29 October. These fish wers
cxamined by the District Inspector of Fisheries at Newlyn, who sant speci-
mens 10 the MAFF laboratory at Burnham—on-Crouch. These were analysed for
organcohlorins oompounds, including PCBs, but no eignificant conoentrations
ware to\.u:nl. It wam conoluded that this shonl hod stranded and subsequsntly
dried out.

A report of undersized pollack being oaught suffering from lesions
desoribed as 'burns', both internal and external, has also been widely cirou-~
lated. The Inspeotor of Fisheries could not subastantiate this report and no
specimens were found. Cod and other gadoid fishes like pollack sre not
infrequently found suffering from ulcerative lsesions,

In the oourse of the whole secal investigation only three dead sea birde
were found, and although birde wers not espscially looked for, this seemn
» very low figure for the time of the year. The lack of reports of dead birds
in the area suggests thers was no gross environmental pollution.

ter obwervations at sea

To oheck whether the mortality at Cornwall in 1969 approached totality,
a fishing vessel was chartered on 11 Deoember to look for surviving pups at
known breeding localities (Figure 2),

The Carrack rooks, about 3 miles west of St. Ives, were first visited.
This is a regular hauling place for Orey seals in the summer, but is not a
breeding site. No seala, either adult or pup, were seen at the Carracks but
a very heavy ground ewell whioh broke over the landing places would have made
it ihpossibls for the seals to haul out,

At the eastern limit of St, Ives Bay a young seal was seen in the water
about 100 yards to the north of Fishing Covej although stained with fuel-oil
and rather thin about the neck it was not obviously sick. Another young seal
was seen swimming vigorously in the surf to the west of llell's Mouth,

A% Crane Island a young seal was seen close to the rocks, and another
was sesn off{ Samphire Ialand and two more sightings were mude at Ralph's
Cupboard. It is possible that these were of the same animal. Another young
seal was seen just to the west of Gull Rook.

At Gull Rook the tide forms an eddy where flotmam and tha bodies of
dead animals aooumulate, acoording to fishermen with local knowledge. No
dead weals were seen here, but two ciled zuillemots wers picked out of the
wea.

The sighting of six or more, probably seven, young senls off the coast
between Godrevy Point and Portreath indioates a fair survival of pups, on
the basis of summer sightings of adults. Only one of the animals seen (the
. first sighted) did not appear to be in a perfeoctly healthy condition, but
some further mortality of young might be expected in the course of the winter.
No adult seals wers seen during the trip; they were probably lying up in the
OAVeS,
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Disoussion

The primary oause of death of the seal pupa found on the Cornish coast
wae otarvation, thought to have been caused by the pups becoming meparated
‘from their mothers before normal weaning time,

The lactation period in Orey seals is very short, lasting less than } weeks,
The mother then deserts her pup which fasts and loses weight, before beginn-
ing to fend for itmelf, While it suckles the pup puts on weight at an
astonishing rate, as muoh as 5,1 l.bs/dw being recorded (Coulson & Hiokling,
1964) though probabdbly arcund 3-4 lb-/dw is more usual. The link between the
pup and ite mother, its only source of food for the first three weeks of its
life, is a delicate one and should it be broken early the pup's ohances of
survival are greatly decresamed, It is believed that a pup which has not
reached a weight of around 65 1bs by its last milk feed is unlikely to survive
the winter following its birth,

Cow seals are known to lose contaot with their pups as a result of bad
weather or disturbance through orowding effects or human interference.
Crowding does not necessarily involve large numbers of seals; sven a mmall
number of seals in a oonfined space may oonstitute a orowd and disturbance
to normal behaviour may follow, so that mortality through cows losing contaot
with their offspring is by far the commonest cause of pup death on Urey seal
breeding grounds. Starveling pups wander about trying to feed indisoriminately
from oows, or even bulls and other pups, and are frequently savagely bitten,
Infection of these wounds may ocour as the pup's condition falls and eventually
death may result through septicaemia.

~ The localities on the North Cornish ooast where seals are found are all
exposed to northerly or westerly weather and most, if not all, the pups pro-
duced' in this area are born in the sea—caves. Although the caves offer some
proteotion from the weather, the space inside may be limited, particularly at
high tide, and orowding of the type mentioned above may occur when even only
half a dosen seale uee a cave., A pup whioh strays outside its oave may well
have great difficulty in finding its way baok again, particularly if the
entranoe to the oave is beneath the water,

It is probably the lack of good breeding sites whioh has limited the
Orey seal population in Cornwall. Orey seals oocour most abundantly where the
breeding females have xocess to sheltered beaches or low grasslands behind a
beach. By far the largest ooncentration of Urey seals in the South-west is
that centered on the tip of Pembrokeshire, from Strumble Head to Caldey Island,
This arsa, togesther with part of the Cardiganshire coast, supports a population
of about 300 pups, of whioh rather more than half are born on the islands of
Ramsey and Skomer. About 200 Grey seals live on the Scilly Isles, mainly on
the rocky islets to the west of the inhabited islands and about 60 pups are
produoed eaoh year. The numbers inhabiting Cornwall are less cértain., The
seals are considerably mors dispersed than at either tho Soillies or Pembroke
and it seems likely that their numbers are added to in the summer by animals
from the Pembrokeshire colonies, However, a figure of 200-250 seals for the
" Cornish ocoast from Hartland Point round Land's End to the Lizard seems reason~
able. Such a population would produce about 60-75 pups each year.
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As it was ooncluded that about 40 pups were reliably reported dead, and
there were probably some dead animals which were not found (though it is thought
that thope were very few) this would represent a high mortality if all the pups
oame from the Cornish stook.

Grey menla are lnng-lived animals, life spans of up to 40 years being
recorded., They have few predators other than man and the ndult mortality rate,
in the absence of human interferanoe, ic thus very low. High juvenile mortality
rates, on the other hand, are the rule at Grey seal breeding colonies.

On the basie of existing 1ife table data (Hewer 1964) it has beon mssumed
that on average 60% of all pups die in their first year, mostly soon after birth
and weaning., There ia, of oourse, year to year variation and populations breed-
ing at the foot of oliffs are very liable to total mortality of the pups in
bad weathsr. A spell of heavy westerly weather is believed to have killed nearly
all tge‘pups born at a breeding site under the cliffe of Ronas )ill in Shetland
in 1969.

In Cornwall, seals are very little, if at all, molested by man, Killer
whales, virtually the only seal predator in English waters, are rarely ssen
off Cornish coasts, As the Cornish seal stocks do not show a rate of increase
ocomparable to that observed in the past quarter-century at other Grey seal
colonies at, for exunp:‘lo, the Farne Islands or the Orkneys, it is concluded that
the juvenile mortality rates in Cornwall must, on average, be high. The prob-
able reason for this is the lack of suitable breeding sites on the inhospitable
Cornish ococast.

Thers is a possibility that not all the pups found dead originated from
Cornwall, and the muoh larger Pembrokeshire population seems a likely source,
Many young seals in Pembrokeshire were marked between 1952 and 1969 by the West
Wales Ndturalists' Trust and of the 62 marked animals recovered outside the
marking area 20 have been rscovered on the South-west Peninsula: one from the
Scilly Isles, 15 from Cornwall and 4 from Devon, Of the 25 animals marked in
1969 one has already been recovered from Cornwall.

Table 1V shows the inoidence of winds of over 20 knota (corresponding to
slightly mores than Porce 6 on the Bsaufort scale) as reocorded at Nilford Haven
and 3t, Mawgan in September, October and November 1969, Winds of this speed
oould creats sea oonditions bad enough to oause some pups in unfavourables sit-
uvations to beoome separated from their mothers,

Between 7 and 9 November strong winds blew from between wast and north
(Table V) with speeds of up to 41 nots. All but 7 of the 40 reports of dead
and dying pups follow this period of bad weather, so it seem likely that some
of the animals reported could have been driven by the wind from Pémbrokeshire
to the Cornish ooast.

I% may be noted here that there was no similar reported mortality of aculs
from the Pembrokeshire ooust, Only two sickly pups had been noted at Dale Fort
Field Centre by 10 Descember and a representative of the West Wales Naturalists’
Trust considers that there are only five reliable records of deaa or dying pups,
four from around Nanorbier and one from Tenby (Fig., 1). It ie highly likely -
that other deaths ocoocurrsd which were not reported but it is certain that there
was no exceptional mortality in Pembrokeshire.
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Summary and Conclusion .

About 40 reports of dead or dying Orey seal pups on the Cornish coast
between Newquay and Fowey wers received in the autunn of 1969. Eleven of
the dead seals were examined, of whioh 9 were subjects of full post-mortems,
The oause of death was determined to be starvation; no evidence was found of
an epidamio.

Four adult seals ssen at the Lizard at the end of November had lesions
on their neoks. These lasions are belisved to be the result of wounds,
received in fighting during the breeding season, bscoming infected.

Analyses of tissue samples of the dead ®#eals chow thet the Cornish
seal stocks, like those from elsewhere in the Dritish Isles, are contuminated
with organochlorine residues. The level of penticide (DDT and dinldrin)
contamination is relatively low but PCB contamination is rolatively high,
though muoh lower than in seals from East Anglia. The oconcentration of laad
and arsenic in the Cornish seal pups 1is of the same order as that found in
other mammale, Mercury levels are higher,

The seal pups which wers found dead or dying had become separated
from their mothers before the normal weaning time which is about three weeks
after birth, and had been insufficiently developed to start feeding for them-
selves. The separation was probably caused either by disturbance or
bad weather, Healthy pups were still to be found on the Cornish coast after
the last of the reports was recsived. .

Some of the pups reported from Cornwall way have originated from
Pembrokeshire. A spell of high winds in early Novamber might have caused
pups to drift from Pembrokeshire to Cornwall.

+ It is concluded that the deaths were part of the normal juvenile
mortality of the seals, always likely to be high in Cornwall, and that
extraneous factors such as epidemios or pollution, were not involved.

W, Nigel Bonner

Seals Research Offiocer
Seals Research Unit
Loweatoft.
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Table I

Sumnary of post-mortem reports
on ten Grey seal pups

D
Ref.No. ezzzinad Sex Woight Diagnosis Organisms ocultured
6822 27.10.69 F. lungs Pneumonia Pasturella multooida
only
6687 27.10.69 M. 30 1bs. Septicaemia Pasturella multocida
Esohorichia coli
1397 19.11.69 F. 12 1bs, | Starvation -
M *
7620 28.11,69 F. (65 1bs)] Septicaemias Escherichia coli
some degree
of starva-
tion
7634 29.11.69 - 25 1lbs. Starvation -
(pneumonia)
1717 3.12.69 F. 22 1lba, Starvation Pasteurella hasmolytica
Escherichia coli
Streptococei
7789 8.12.69 F. 42 1bs. | Asphyxia -
7843 9.12.69 F, 22 1bs. Starvation Bscherichia coli
Proteus sp
1847 | 9.12.69 M. 35 1bs. | Starvation Hscherichia coli
Streptococed
1652 9.12.69 'R 33 1bs. | Starvation -

* eatimatedwight
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Concmtx;atign in ti:sua, pm wet weigl"xt
Tissue Qrigin Fat Dieldrinf IDE ThE mr Total 3]
content insecti-
per cent cide
organo-
chlorine
Cornish 5.2 0.08 1.9 0.31 0.2 2.51 46
Northern
Liver (well nour- '
ished) 9.0 0.07 0.5 0.09 0.5 1.16 3.7
Noxrthern
{starving) 7.6 0.07 1.0 0.15 0.9 2,12 6.2
Cornish 6.7 0.25 6.7 0.69 | 3.7 11.34 | 160
Noxrthern
Blabber | (yell nowr-| 6.2 0.38 4.7 0.66 | 4.4 0.4 | 34.
ished)
I(I::them ) 7.3 0.57 9.5 1.16 7.4 18.63 48
Table II Synopsis of concentrations of organochlorine

coapounds in seal tissue.

(For full details, see Appendix).
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TABLE III

Concentrations of Arsenic, Lead & ilercury in Seal tissues,
expressed as micrograms per gram dry weight of tissue.
(Analyses by S.E. Allen, Merlewood lesearch Station, ileture
Congexvancy, Grange-over-Sands, Lancashire).

Concentration, / 1|4 dry weight

Spe;:mon Tissue Arsenic Lead tercury
(7843 Liver 20 1 5
1847 " 54 <1 5
E- 1852 Liver 3 1 13
Kidney 15 < 1 12

[s ]

J? 7620 Liver 5 8
57634 " 4 9
a 7789 " 10 3 ki
8) () " 29 2 1
HG63 Liver 17 2.6 3
. Kidney 42 4.9 5
11G66 Liver <1 3.5 6
s Kidney 1 2,2 < 0.5
g 1667 Liver 345 0.6 4
Kidney 3.5 1.4 5
£) Hosa Liver 20 4.1 1
;| (idney <l 2.1 6
E 1iG65 Liver 15 4.3 3
Kidney <1 1.4 3
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Table IV

Number of hours in the month with recorded wind-
speeds of 20 knots or over at St. llawgan and

Milford iaven. (Datg from Meteorolonical Officez

September October Hovember
St. llawgan 3 31 171
Hilford Haven 30 20 78
Table V

Average wind speed and direction for three
days in November, 1969, at St. Kawgan and

Wilford Haven. (Data from Meteorological Office)

Hovembers
7 8 9
3t .Mangan: Speed 19.3 24.7 28,2 knots
Direstion 343 208 272 degrees
Milford Haven: Speed 12,0 15.8 17.9 knots
Direction 330 286 271 degrees
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List of Figures
Figel. Map to show distribution of reports

of dead and dying seals on the Cornish
coast. Five similar reports from
Pembrokechire are also shown.

Fig.2. The coast searched for young seals.
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Concentrations of organochlorine compounds in noal timsues,
expressed as parts per million, wet weight of tissue.
(Analyses by A.V. Holden, Freshwater Fisheries Laboratory,
Department of Agriculture & Fisheries for Scotland, Pitlochry,
Perthshire )

Concentration in tiseus, p.p.m, wet weighs

Fat
s*"’:"‘“" Tiesue | Content | Dieldrin T0E CB
0. per cent
7843 Liver 4.3 < 0.01 0.15 17
7647 " 2.3 0.07 1.3 36
7‘;)2 " 4.5 0.11 0.57 11
o " 4.1 0.05 ¢ 0.04 31
7634 " 1.1 0.15 < 0,02 3
E‘ " 2,6 0,04 < 0.02 2
,g " 6.7 0.11 ¢ 0.04 90
} arege | 5.2 0,08 0.31 46
j 7843 Blubber 37.5 0.44 1.1 173
7847 " 8.2 0.23 0.69 187
7852 " 4.4 0.08 0.27 118
l varage 16.7 0.25 0.69 160
HG63 Liver 10.0 0.04 0.09 5.2 )
HO66 " 9.2 0.11 0.09 3.8
HOGT " 1.9 0,07 0.09 2.2
} rage 9.0 0.07 0.09 3.7
HG6) Blubber | 84,7 0.37 0.86 44
HG66 " 87.4 0.58 0.65 14
L HG6T " 86.6 0.20 0.46 25
4 2Avaraso 86.2 0.3 0.66 34
E 064 Liver 7.4 0.05 0.09 3.9 )
A HE6 " 7.8 0.08 0.21 8.4
(-]
"

' £Avor¢ao 1.6 0.07 0.15 6.2 g
1o64 Blubber | 80.4 0.54 1.17 50
HO65 " 67.1 0.59 1.15 16 38

zAvora{;e 73.8 0.57 1.16 40 ﬂ

099983




Strumble
Head

Nameey 4

Skemer °
;
T fb‘;.‘

A" Lyt §

|4 20 N 40 Miles

FgT. Map o showo distnbuhon of veports
ofaém( & dying seals ow ke Cormish
coat. Fve similav vepodt fvmmm
Pwm‘clwve, ave ake Shatva.

MONS 0999384



0 Mil |
iles

b N

Ralph's

Cupboard: Ponrfsu‘r«

MONS 099985



