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Forciovd

Tho ocourronce of deaths amongsi seal pupt in Cornwall in ihe svitumn
of 1969 was invoctigated by the Sealn lewearch Unit of N Z-R-C. The Officas
in Churyge of the Seals Renscarch Unit gave interviewc to the prese and infooi.d
them of thwe procrevs of these iavestigniions. Now that these ere cowpleic,
we thovght it would e in tho best iniercuts of overyone if on extentive acoount
weds poocguced. D following report ie not in the strict forn of a seientilic
peper wnd ie soinnwhatl murwe discursive; it is hoped ithat thoso roceivin: it will
bear tLis in mind, Wevurtheless, the inveastigations revorted wnd the con-
clusiony reuchod have been pursued with the utmost scientifio ricour,
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Indeot -4 ien

Conniderable public concern wus expresnnd in the autumn of 1069 ol low=
ing reporto of dend nnd dying seals being waslind up on Cornwall thorere, The
reportn reforrad madnuly to young meals but also to adult senls sulf{'aring fron
Yonionn which were dencribed as “burn marks*. These reportns followed closoly
on the reported Jdoaths of around ten thousand puillemots and other birduy of
the auk fwmily in thn region of the Northern Irish 0aa in Septownbeyr and Octabir, .
Somo of thre birde were found on examinution to have hipgher levele of nome
orpanochilorine compounds in their livars than are normally datected in rouline
monjLoving, and thin loud to suggestions that the peal deaths misht be nimil-
arly connected with pollution,

Tho NERC Sealw Herearoh Unit investigated the event with the help of
vartonn other organinntions and peopla., Most reportie of feals were received
thesugh Mre Ko Jonea, who for the paet nine years has run a nenl sancturary ot
5te Apnen, and from Mr, G, Griffithe, RSPCA Inspeotor at Penzancr, Tha MANP
Votarinary Invantigation Centra at Truro carried out nowe of the port-mortem
sswinationn, was rerponsible for all the bacteriologeal findings and provided
1aboratory nnd offios facilities. Other orgunisations assinted with analypen
of orgnne and tiusues,

Ihe pups

It hag bean statad that more than 50 pup seals have been {ound dead or
dyins; on the Cornish coast, Mr. Jones has given details of 21 rencrta of maal
pupn in Jdifrficultien, of which he bas personally confirmed M, TFour pups nre
#4111 alive in his care. Mr, OGriffiths hur recorded 10 senln, plus 4 paosed
1o Mr. Jonns. One ajich pup, which nubmequently died, was rescejved from the
lular of Scilly. There is thus a total of A0 reports conoerning 36 reals which
vere cfliher found dead or died soon afterwards,

Therc wnre two reports from September, five from October nnl the remaindar
from Novonber and the early part of December., Migure 1 shoun tha dicviribution
of the dond and Cying pups,

Mr, Joneas says that ordinnrily there are reports of % or 9 pupr in
difrionltion eavh year and Mr, CGriffiths aeupects a mrimtlar Cimarag thoa
raports for 1969 ars more numerous than usual, It i not certain to what
exinnt thees reports indicate a true increase in the number of dend pups,

The publicity in the looal and nutional press, and on telavimicn, hi:d the
additionnl effoct of causing a greater proportion of dead serls to be reported,
Iond oeinls are not usually reported to the RSPCA or Mr., Jones bscaune they are
pint human aid,

Uf the sealn which died, 9 were subjectied to a full post-mortem axami-
nation ond 2 others wore professionally examined. Four living pupr ware
examined at Mr. Jonen' seal oanctuary. One of there, oollectod atl I'ortresth
un 4 Dacember, was a fnt and healthy pup with an estimated woipght of about
60 lbu; it appeared well able to fond for itmelf.

DSW 026801

STLCOPCB4010763



R S

ei-tas

\\ ]

~ '}
r] .
A wecopel pup ('(Yfﬂy) y Covbured the rome day al Gode Yoy vt g poaer conditig
It caaphed A2 b o deed peveral Lite.marlhe on 34 body o onimi)ep
to thone anrlictod by adutt nelds oo pus nob thede cen which colicit oo
fnge. Yhere vere no signy of proos infection, Thit aeal wyould hove had e

ohince of nurviving ip the wilds, T{ dicd from accid-alal peurnen on § Decembiy-,

A thivd pnp wan captured at Newgquuy on 26 Novenber nnd the fourth at
3t, Agner on 16 Novembar, fThanre were fed oun a mi]k/mnr;nrln( diet with
mickorel. Both were very nuch undersived for waaued pups and probably weighed
about 30 lbs, eachi. MNr Jonesm thought they were not putiing on weight properly
cuneidering hov much thoy ates One had nowe guperficial eye infrction (renm uhjcn
Lha organinme Corynobacberivm pyogenad and Ieeudomoni orucinots woare jonlle
Noth pups producad a thick puual nucun (ae did two oider noein ot the nanutu‘rv).
Thia mucun yieldod on culture an organinm of the genus Protaun nnd la(hhllfhld
coli. It ds unlilely thatl any of these oranicmn wae dirnvLJy r(uponujhl( for
tho poor conditioun of the pups, Q:~ngﬁtggn 4 often present normslly on
wuoows wembranen and skin; K. colji wand J'roteunsy bolh enterobicteria, are widely
dintributed an non-pathoganic organioms, but mey osune infectionn, an cun
Jiendononase

The remains of a pup oarcass fourd at St. Apnes on 4 Docambar were
axaminad. The animal had bean dead about six wecks nnd the head and the
anterior part of the body were missing, Itn woeight al death wan entimnated
at nbout 20 1lbs, It was probably either a utill-birth or a sturveling which
had receivead no milk from its mother. .

The findings of the poct-—mortem exnmination of ten other scals are
aummarined in Table I. One noal (7789) dind from sceidental aophyxia.
One (6822) wan found to be suffaring from pneumonin, but only the lungs
wora availuble for examination, 'Dvo (6887 and 76?05 were recorded an dying
from nepticaemia., The cause of death of the remainder was diapgnoved au
atarvotion,

With the exneption of 7789, which died from accidantul causes, and
1620, the body weights of the remaining seven animaln weve al) 3% 1bs, or
losie  The averape waight of a Orey neal pup at birth is nbovt 31 1L, and,
undor normal Teeding, it roaches a weight of botween 90 und 100 lhs. by itis
soventoenth doy of life, when it is weaned (Coulson & Hickling, 1964).

Most Orey ncal pups in Cornwall and the southewesl pgenerally ars born
in lnte September and October (Davies, 1957) so that it ius hi;hly probubte
1)1l the pups examinsd wers well past the upe of normad weaning, Thug 11
pupa weighed (except 7620) were grossly underfed. 7307, which weipghed only
12 Jbn, had the lowest weight mver recorded for » Qrey neal pup, 7620 wan
entimated to bs 65 Ibs, but the posi-mortem report said Lhere wos “pome degrac
of atnrvation"., [Probably this estimate wan much too high; a pup weighing G 1hn
{9 plump and fat with a well-developed b]uhoer ]myor and would slhiow no gigns

of otnrvation,
Variouo organinms were oultured from the senls oxnminod. Encherichia

coli wan recovered {rom five of the specimeny, Protevn np. from one and
ﬁt:nntorooci from two. Theune organisms are probably normilly prenent ue
non-pathogans, but they cn Joad to vepticnemin (no in 6887) in an animal
im noor condition, [Pasturclls multocida ( « P, _uoptica ) {u pathogenic for
6 largoe number of difforent “animaln, "lrob«bly the mosnt important role thnt
Pargurcella mltocidn playn in diseass io thit of n-mecondary invider wvhen

the reujgtuanca of the animal has Leen reduced by varicus otres:ica® (Merehant
& Packar, 1967 pp. 339~340), Panturella hasmolyiica im also an important secon-
dary dnvadoer. Am with P, uultocida environnental factorn are thought to be
fmporitunt in leading to , infection.
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From four of the animale oxnmined no orinmimag aonld be ci) bueods Thic
van prataidy dun o L entibiotic tharapy thry hnd pecrsend whiide on v Jen et

Lo,

Samploo of tinrnues from npacimens TRAZ, 747 and (042 were nubjented i
n virelogsieal oxamination by the Veterinary lnvestigatiou Cantre, Fristol,
Ranulte were All negntive,

The bacterinlogical findings show thntl scal deaths were not dJuc 1o ey
apidemir disexons 'The pneumoni and septicaenia dingnaned probubly ropre.
nonlad the terminal oteges of a decline due to luok of food, rather Lhar the
infnolion of un olherwise healihy ainimal. Diagnones, weights and bictario-
logianl examinntjons indicate that the primary cause of denth wwur welnulrition.
Au tho animals examined represent 29 per ceni of the 1stal relinbly reported
dend (o very high percentage for an episoda of Lhin kind ) it in juetifiable
to axtend this conulurcion to the mortality ar a whola, DPongible cinien of
this vtarvation are discussed later, '

1he adult noals at the Lizard

Reporin were received of sick adult nealn at the Lizards, The Sealn
Renearch Officor visited the Lizard and interviewed two people who hid sean
thene mealsy the following is a synopsie of their account,

A nenmbor of thn crew of the Lizard lifcoboat saw a large seal, about
6 foet in Jength, on the old elip on the alternoon of 26 Nuvember. It apponarerd
to be gnaping through its mouth and its noutrils were opening and cloning.
Thero wou gome white nuous around the nostrils and mouth and the neinl wiped at
itn fuca with ita flippars, Puntches of fuel-oil whre wvresent on ihe body
(this is usually seen on seals in this area) but on the sides of tl'e neck wan
what Was dosoribed as & "burnt patch" where the fur had pone. Thie wae not
tho oort of mark that could have been caused by entanglement with a rope.

Thae following day a pup was sean on the slip. The pup appnrred to have
a nora ayn surrounded by mattery grease but it was livaly and sunpped at the
lifeLountmun's béots, It ie not usunl to sce peal pups ot the Lizavd but
Kynanoes Cove and Soapy Cove usuulldy produce a few pups ecach yenr,

On 28 Novenbor a big seal wss seen with a raw band around itz neck, Thin
poal was gnaping and ite back jerked in a coenvuleive way.

On the s&fterncvon of 29 November a vary big ceal wns seen on the olin
and was approachod to within two yards. Iius upper 1ip wns rolling back .uud
ite nyen had a glaged appearance. It wipod its faoce wilh itn flippern, Tie
unimal gave off vteam from its skin.

On Sunday 30 November, tshroughout the Jow water in the middle of the
day, a very lurge wseal was ashore on a rock. Thie was approached Lo within
threo yardn, The seal was lively and aggre.aive and barked at the lifeboatmun,
On tha right side of its neck was a patch auboutl five or uix inchen in diameter,
from which the hair had gone. The skin was ‘'rising up' »nd though it wan
not blecdin; there wag an ooze from it. It was posoible tu aen tle flesh and
white fibros, A companion of the lifeloatman, precent at the time and who
had been sorroborating thig acoount, said thnt the desioen resemblsd an over-
grown onttle ring—worm. On the loft nide of (he neck wov a pabeh of about
the snme nize. llere the hiir was presant hol wan watted Ly o greasy and patiery

dischar¢gs,  The scal rubbed at these patchan with f4¢ flippery from time to Lime,
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The 1ifabontimen thought that the Jeniors deneribed were nal msd gy
bilte woundn. He unid the nkin lid not been Lorn.  He wian nure that ihe
adult neiln nighted on thosg four occanlons were all nopirale animidy,

A loonl fiAhearman gave a similar, but Iepp extennive, neoount  ang
nuggerten Lhat 'ie v and geen on Sunday .o lb huive eueht i nerd b g
Jobster pol or a wreck when hunting for bream or conger,

lions of these sesls was seon after Sunday 30 Novamber,

A roport of Beals with "burn marka" round their necks at JandVe [nd
was miade to the RSPCA Inspector at Penzance, but the animle could not be
lJocatnd.

The deacription given of thase lesions tallien with leanionn obuerved
by members of the Souls Research Uinit on both Grey und Comwnmon neinls of £
Eunt Anglin and in the Wash, Their metiology is unknown Imil their appeiar-
anoc oorrosponds with a long-standing ulcerative ocondition of the ckin
with baclerinl and possibly fungal infection,

It is not pousible to make a diagnosis of the condilion reported in
Cornwall as no spacimens have boen sescured and no qualified personc have
seen theso sealps, A similar ulcerative lecvion with necrotic areun hau
boen docoribed from the dolphin Larenorhynchus obliguidens (Johnson &
Ridgway, 1969)s Poeudomonas aerusinons wan icolated {rom this Jesion;
the same organism was identified from the infected eye of n seal in the
preuent investigation. It seema most likely that there lesiona nras duo
10 secoondary infeotion of a minor wound on a seal that is in poor oondition,
Superficial wounds in seals take a long time to hen)l as the lowered eokin
temperaturs ocaused by immersion in water hindors tisuoue repair. If the
sealn soen at the Ligzard were bulls, which seams likely a8 all wore des-
oribed as large, then the neok lesions were on the area most often wounded
during fighting in the breeding Beason,

, The significance of the gusping reported in two of the seals is rot
known, S3eals sometimes suffer from lung-wormy, but this would ocausn Lhem
to oough, not caep, If the pealus were nuffering from pneumonia, as a
rasult of lous of condition and subsequent infedtion, they might nhow
regpiratory distress, Seals never normally inhale through the mouth,

Some adult seals might be oxpscted to be in ponr condition at the
end of the breeding nseason, but thers is nothing to conuerct the denoribed
condition of the adult seals at the Lizard with the roportu of dead und
dying pups. . \

Y

The guention of pollution +
Mention has becn made of public feurs of environméntal poimoning, 2

arouned Ly the deatha of sea bird: in the Northern Irish Sean earlier S

in the autumh of 1969, The exintence of a Ministry of Defenca (MO

sxperimental estab) iahment near Portrenih naturally usdded to this svecu- =

lation about pollution, g

With thio in wind, 'signe of poisoning woere enpecinlly look«d for,
Ho evidance has cowe to light that eitlier the deatha of Lhe pups or the
condition of the sick adult meanls wera cauted hy pollufion np poidroning,
aither chronic or acute, '
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There wore no sipgno of gantritin or enteritin (aport from that
nonocinted with sepitcuemia in two casos) in any of the pupa
examined post-mortam. The description of tho asidcadult oeals
doon not allow diagnosis but it is very unlikely that the

lesionu obierved could have resulted in chroniec poinoning.

It oould be spooulnted thut they worce couned by acute contact
with a corronivo subntancae, but it is impossible to sulatantiato
or aven investigate such a pvggention with no specimens uvailablo,
and 1t i1u thought probable that these lesions resuliced from
infoction of woundse. _

Tiruue samplen from 7 of the Cornish meal ypupn were analysed
for organophoaphorun and organochlerine renidues, lla orinoipheapheruon
conpoundn ware detected, Organochlorine compownds leoked for woere
the penticides dieldrin and DDT, tha breakdown products HDE At Ting,
and a ¢roup of subotances commonly know as pelychlorinited biplonyin

“or PCDs, These ocompounds are oll highly lipophilic and henea Found

dinnolved in the Lody fot, Provious ancay for these sulutancau in

nmals has Lern by analysic of blubber womplez, but tha cmcinted <t

of the Cornish seals allowed only liver ito be routinely wsed, thov:h
threce blubber samples were also examined, Reuults for liver and blulbhey
agraes when oorrectod for fat cenient (Jes Table TI),

A suckling seal pup muy become contaminated with organo-
chlorines from residuss present in its mother's fat. Such
rogsiduey might paas through the placenta to contaminate the

Joetus before birth or the pup might become contaminatod by

drinking milk with organochlorine-contaminated milk fat.
The povoibility of oontamination through the skin exinstis,
but tho gquantity which oould be involved in the ecourse of
the pup's 1life would be minute. Although quantitntive data
are luoking 1t is bslieved that the grcat majority of the
organochlorines fouwnd in scal pups thaut hauve not bogun to
feod for thenmselves havo beon ingosted with the milk and
that the contamination found in the pups therefore refl.ctn
tho gendral contaminntion of the seal stook.

1t follows fram this that the amount of oontamination
prenent in & suckling seal pup depends both on the degrees
of contamination of ite mother's milk and the amount of
milk it hao received. If for any reason less than tho
normal amount of milk is taken, the total doss of orpanochlrrines
obtainad from the mother will Le smiller than 4f the ymp hadl
Yaken a fhll mation of milks However, if the deprived pup

" then nubnaquently starves it will use up what 1litile fat tt

has bui not the diuvsolved orgrnochloriner, The perudd urf

S thin o n rine in tho conceniration of orgrnechlorines in

the fni,

The wltuation in thus extremely complieatnd. True
comparinong belweon organochlorine concentrations can
only bo wade {7 the nutritidnal atutus ofrthn aniniln
somparad {5 sintlar. As, all thoe Cornish material

originutod from stavvi ups, o clans of animals not
8 n8 pupss DSW 026805
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inveastligntod in eurlior work, it was declded to conpnre Lhe
Cornloli oruplos with material obtained from Y seal pupy,

3 well nourished and 2 starving, tlaken in January 1970 froam
anothm) colony,

The raoultn obtuined (sea Table IT)are not oany to intecprot.
A comparinon of valuod from the woll nourished and sterving
voala f'rom the Northorn colony shows that the concentrution of
orgnnochlorines found is highor in the starving pups. An
explained enrllar thin does not imply thut the starving seals
have rcecoived a greater quantity of organochlorines Lhan the
woll nourished soslo. In fact the oppowite is the cane,
beoause the utilisation of fat by the starving animnls has
concentralaed tho orgrnochlorines into tho umall emount of
fat remaining. A8 neither of the starving animals from the
Northern ocample wan as emaciated as any of the Cornish scals
examined (except for 7789), the concentration effect 1u more
markod 1n the Cornish seals, On the other hand, the well
nourished aninals from the FNorthern colony, having roccived
more milk fat ocontmining dissolved organochlorine compounds
froa thelr mothers'milk, huave therefore reocejved a higher
total dose of organocohlorines.

When the concontrations of thoe varilous compounds in the
tineuen nre comparocd it iv found that diloldrin, IDT and its
darivativos IDE and TOE are found in similar conecentrvations
in ssal pups from bhoth Cornwall and the Northcrn colony,
Reocauuna of the oontoentration effeot cauned by starvation
it soems likely that dieldrin and IDT pollution 4in Cornwall
in not sa heavy as in the area from which the Northern scals
wera obtained,

) DSW 026806
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Tha cane appears different for PCBs, and Cornish noaln contain 3 to 10 tig-n
mora than the seuls from the North but considerably less than sealn from
Eaut Anglia, where Grey and Common sewsls have been found to contnin betwenn
350 nnd 520 p.pems PCB in their blubber, The difference found in Corninmh
sealn in in the proportion: of PCBs to other organochlorines, tut it should
be amphaninad that the sample is small nnd the materinl (ntarved pupy)
unusual 8o no delinite conclusion can bLe drawn,

Tha toxiocity of organochlorinas ganerally is very imperfectldy known,
It in believed that when an animal ic weoll nourished, with ample fut reu~rvn:,
nonnidarable ooncentrationn can b tolerated., If the animal's nutritional
ptutun dnclinen, fat is metabolised and the diesolved oryranochlorinen nia
raleaned into the blood} such deleterious effeots on are known concern DiT
and dieldrin in birds., PCBs appear to bo lesm toxic to biwls than DDT.
No information at all is available about the toxicity of organochlorines
to nearln but even the most heavily contrminated animils studied, those f'rom
Enust Anglia which oontained 350-520 p,p.m. PCB, 30-36 pepe.ms DUT and
0,8-1.0 pspems dicldrin in their blubber, did not appenr to Ls suftering
from uny aymptomn that could be ascrided to poisoning.

The Ministry of Agriouiture, Fipheries and Food is ocurrently carrying
out n monitoring programme to determine the level of organochlorine com-
pounds in marine organisms and fish in the South-west, So far no exceptionilly
high levals have boen reported,

Othor aontaminants

Other tissue snmples from the Corninh nealn were analysnrd for traces
of the heavy metnls, arsenic, lead and wercury. The resultip, together
with thone from tle ocontrol sample of rmeals from the necond coleny ure ont
out in Tablo III. The levels recorded are of the same ordar an hus baon
rnooyded from similar organs from other mammale, thovgh the marcury valuce
appear higher, but there are no data for normal levelas in oeala, Deaiden
the three elements listed in the table, a qualitative oc..n was made for
othar poseible toxic elements, but nothing exceptional wun dotected,

It had bean suggested that the . MOD remearch establinhment at
Nanoekuke, on the cliffs above Portrsath, might be the mource of poisonous
effluents, but all elfluent from the laboratorien at Nancekuke is cliemi-
onlly trented to render it innoouous, and it is held in tanks prior to
discharye into the sea. The effluent is monitored both chemically and bhiol-
oxioally, using marine organisme, before it is discharged. The wvuggention
i thus quite unfoundad.

"What ," avoked one national newapapasr, "is the myuterioun red froth
in ths oven benenih NanoekukoT' These rcd waters, nenn benoath Nancekuka,
at Uodrovy and elsevwhere non the north Cornish coast, nre cauned Ly water
running from the adiis of the tin mines after rain., The nhonomenon io vell
known to Cornishmen and the Red River, whicl discharges into Ute Ives Dy
about n mile nouth of Godrevy Point, has received its nime from this,

‘ DSW 026807
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Roports of shouls of dead fich were circulated, These a)l appeor to
yelatr to a choal of young pilehard, found ashore juul to ihe wenl of Popdenr
by Lhe keeper of ihe Peudens lipht—houte on 29 October, 1These fivh wepra
cxmined hy the District Inopector of Finheries at Newlyn, who sant mpeci-
mens to the MAFT laboratory at Burnham—on-Crouchs. There wers analysed for
organochlorine compound«, including PCBs, but no oipgnificant econcantrationn
wara fownl, It won coocluded that this vhond had stranded and subnoquent.ly
dried ont. ’

A repori of undersized pollack being oaught suffering from lesions
dencribed os 'burnc', both intornal and external, has also been widely circu-
lated. The Inapevtor of Fisheries could not substantiante this report and no
ypecimene wore found., Cod and other gadoid fiehes lika pollack are not
infrequently found puffering from ulcerative lesions,

In the oourse of the whole seal invectigatien only thres dend sea birs
were found, wnd although birdn were not eapacially looked for, thin seemn
a very low figure for the time of the year. The lack of reports of dead bhird:
in the aren suggesis there was no gross environmental pollution,

Later observations at Sea

To oheck whether the mortality at Cornwall in 1969 approached totality,
n fishing vessel was ohartered on 1l Deoeinbsar to look for eurviving pups at
known breeding loocalities (PFigure 2),

The Carrack roocks, about 3 miles weut of St. Iver, were first visited.
This is & regular hauling plaoce for Oroy scals in the swwner, but is not a
breeding sites. No sewxls, either adult or pup, were secn at the Carracks but
& very heavy ground swell which broke over the landing places would have made
it itpossible for the seals to haul out,

At the eaBtern limit of St. Ives Day a young seal wan seen in the water
about 100 yards to the north of Fishing Covej although stained with fuel-oi!
and rather thin about the neck it was not obviously sick. Another young seal
was seen swimning vigorously in the surf to the west of flell's }'outh,

At Crane Island a young seal was pesn close to the rocken, and anotiher
wne seen off Samphire Island and two more nightingn were m:de at Hulph's
Cupboard. It is possible that theps were of the same animals, Another youn;:
seal was seen just to the weast of CGull Rook.

At CQull Rook the tide forms an eddy vhare flotsam and {hes bodies of
dead animals acoumulate, acoording to fishermen with local knowledge. HWo
dend senls were seen here, but two oiled guillemots were picked out of the
sel.

The sighting of six or more, probably neven, youn; seale off the coast
betwesen Godrevy Point and Portreath imdicates a fair survival of pups, on
the basis of sumner mightings c¢f adults. Only one of tho animaln veon (the
first eighted) did not appear to be in a perfectly healthy condition, but
soms furchor mortality of ydunsg might be expeoted in the courae of the winier,
No ndult neals were seen during the trip; they were probably lying up in the
oaves, ‘
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Dincussion

The primary cause of death of theo real pupn fount on the Cornish coast
was starvation, thoukht te have been caumod by thie pupn Loconing rapnrated
Tfrom their mothers before normal weanirg tima,

Ths lactation psried in QUrey uoals iu very ohorty lanting leas than 3 weeks
The mother than dewertis her pup which fastc and loses weigpht, befors boginn- ‘
ing to fend for iteelf. thile it suckles the pup puto on woight at an
avtoniphing rate, as much an 5.1 lbn/hay being recorded (Coulwon & llickling,
1964) though probubly around 3~4 lbas/day is mwure usual, "The link buiween the
pup and itn mother, its only source of food for the first threo weeks of its
1ife, is a dolicate one and should it be broken early +the pup's charcea of
nurvival aro greatly doeoreaned., It is believed that a pup which han not
renched a weight of around 65 1bs by its laui milk feed is unlikely to curvive
tha winter following its birth,

Cow senls are known to lose contact with their pups as a result of bad
weathser or dicturbance through orovwding effects or hwnan interforence.
Crowding does not necessarily involve large numbers of sealn; oven n small
number of snanls in a oonfined space may conmtituie a orowd nnd diaturbance
to normal bohaviour may follow, so that mortality through cows losing contact
with their of{epring is by far the commonest cause of pup donth on Crey eea)
breeding grounds., Starveling pups wander about trying to feed indiccriminately
from ocows, or even bulls and other pups, and are frequently savagely bitten.
Infeotion of these wounds mmay ocour os the pup's condition falls and evantually
desath may result through septiocasmia.

The localities on the North Cornish coast where seals are found are all
exposed to northerly or westerly weathei and most, if not all, the pups pro-
duoed'in this area are born ia the nea-caves, Although tha caves offer some
proteotion from the weather, the apace ineside may be limited, particularly at
high tide, and orowding of the type mentioned above may occur when even only
hulf a dozen neals use a cave., A pup whioh straye outnide its cave may well
huve great difficulty in finding its way back asain, partioularly if the
ontrance to the cave io boneath the water,

It io probably the laock of good breeding sites whioh has limited the
Urey meal population in Cornwall. Orey seals occur most abundantly where the
breeding fomales have kcoess to sheltered boaohes or low grasnlanda berind a
beach., By far the largest conoentration of QOrey seals in the South-went in
that oentered on the tip of Pembrokeshire, from Strumble ilead to Caldey Island,
This area, together with part of the Cardiganshire ocast, supports a population
of about 300 pups, of whioh rather more than half ars born on the inlandn of
Ramoey and Skomer. About 200 Grey seals live on the Scilly Iales, mainly on
the rooky islets to the west 6f the inhabited islands and about 60 pups are
produoced each year, The numbers inhabiting Cornwall arc lesn certain, The
ceals are considerably mors dimpersed than at either tlie Scillies or Pembiroks
ani it seems likely that their numnbars are added to in the summar by animalo
from the Pembrokeshire colonies., lowever, a figure of 200-250 sealn for the
Cornish coaut from Hartland Point round lLand‘'e End to the Lizard seems roason-
able. Such n population would produce about GO-75 pupa oach year,

-
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A it wur ooncludad that about 40 pups were relisbly reported dend, ana
there woere probubly none dend animeln which were not fouml (thowgeh 1 ia thon¢l$
ihat thene ware vary few) thin would represent u high morinlit: if n1) the pups
came from the Cornith nlook.

Grey nealn ave Jong~livad antmals, life spans of up to 40 yoorn lning
recondads  Thoy have few produtors other than man and tha :dult mortn)ity rte,
Jn tha nbneusce of hwwn interforence, {u thun vory low, Migh juvenile morlafity

ritesry, on Lho other hand, are the rule at Groy eeal Lreeding colaonter,

On the banin of exieting life table datu (Hewer 1964) it liu: Leen aurumad
thatl on nvaraga 60% of aull pups die in their irat yeaur, wostly voon .fter birth
mind waaning, Thore is, of courne, year to year variation smd populiiions breed-
ing ot the foot of oliffs are very liable to total mortality of the pups in
bad weathere A opell of heavy wesnterly weather iz bslieved tc hive killed nearly
unll the pupn born at a breeding site wuler the c¢liffs of Honac Hill in Sheiland

ir 1969,

In Cornwall, soals are very little, if at all, molested by man, Killer
whulan, virtually the only seal predator in English waters, aro raraly senn
of{ Cornich coants, As the Cornish seal stocke do not show au rate of incrouse
compurable to that observed in the paut quarter-oentury at other CGrey woeal
¢olonian at, for example, the Farne Islands or the Orkneyn, 1t is concluded that
the juvenile mortality rates in Cornwall tust, . on average, be high, The prob-
nble renson for this ie the laock of suitable breeding sitre on the inhonpitable
Cornish conat,

There is a possibility that not all the pups found dead oripinated from
Cornwall, and the much larger Penbrokeshire population seoms & likely amourco.,
Many young sesle in Pawmbrokeshire were marked betwaen 1992 and 1960 by the HWant
Hules NAturaliots! Trust and of the 62 marked animals recovered outnide the
mirking area 20 have boen recovered on thes South-west Peninsula: one frum the
Svilly Inles, 15 from Cornwall and 4 from Devon, Of the 25 animalc marked in
1969 one hazu alrecady been recovered from Cornwall,

Table IV shows the inoidence of windo of over 20 knots (corresponding to
8lightly more than Force 6 on the Beaufort scale) as recorded at Niiford Haven
and $t, Mawgaun in September, October and November 1969, VWinds of thirn speod
could create srea conditions bad enough to ocause soine pupr in unfavourablo vit-
uvations to boooms oeparated from their mothers, ;

Between 7 and 9 November strong winds blew from betwcen wast and north
(Table V) with spaeds of up to 41 knots, All but 7 of the A0 reports of dnad
ntil dying pupe follow thio period of bad weuther, no it scem likely that soma
of the animale reported ocould have besn driven by the wind from Pembrokeshire
10 the Curniuvh coast,

It may bo noted here thnf there was no rimjlar reported mortalitly of renls
from the Pembrokeshire oount, 'Only two sickly pups had Luen noted at Male Fort
Fleld Centrs by 10 Dsoember and a represenptative of the Vest Walen Naturalists'
Trnot oconniders that there ure only five relinble recordsr of Jdead or dying pups,
four from around Manorbier and ons from Tenby (Fig. 1). It io highly likely
thut otier doaths occurrad which wore not reporied hut it is certain that there
wiH no oxcaptional mortality in Fembrokeshire.
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Suntanry and Conclunmion

About 40 ruports of dead or dying Grey seal pupn on tho Carninh gengt
batwnon Newquay und Fowey wera reoceived in the autumn of 1460, Ikloven of
the dond oealo wars examined, of which 9 were pubjects of full ponteniortem:,
Tha onunae of deuatli wan detarmined to be starvationy un evidence wno found of
an apidando,.

Four adult seals seen at the Lizard at the end of Hovember had lenior:
on thuir nooks. Thone losions 8re believed to Yo tho result of Wwoundo,
recoived in fighting during the breeding season, becoming infected.

Analyoces of tirnue samplea of the dend geals nliow that the Cornich
senl ntoocks, like thone from elsewhere in the Dritisl Islern, are contwminatled
with organochlorine residues. The level of penticide (DUT caid dinldrin)
contaminotion iv reolatively low but PCB contaminuiion in relatively high,
thouglh much lower than in seals from East Anglia. The ooncentration of lend
and arsenio in the Cornich seal pups 3 of the same order as that found in
other mammalo. Meroury levels are higher,

The seal pupc whioh were found dead or dying had becomn sepnrated
from their mothera before the normal weaning time which is about three veek:
after birth, and had been insufficiently developed io start feeding for then=
selveos, The ooparation was probably ocaused either by disturbance or
bad weather. Hoealthy pups were still to be fourd on the Cornivh coast aftar
the last of the reporte was received,

Bomo of the pups reporied from Cornwall may have originated from
Panbrokeshire. A apell of hirh winds in early November might have cauned
pups to drift from Pewbrokeshire to Cornwall. . -

+ It is concluded that the deaths were part of the normal juvenilas
mortality of the asocals, elways likely to be high in Cornwall, and that
axtraneous faotors such as epidemiocs or pollution, were not involved,

¥, Nigel Bonner

3eals Researoh Officer
Seals Hesearch Unit
Lowentoft,
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Table T

Sunnaxy of post-mortecm roports
ohh ten Groy seal pups

D,
Hof.No. o;tginod Sex Welght Dingnosin Orgoninme cultured
6022 27.10.69 F. lungs Pneunonia Pasturella multocida
only
6u87 27.10.69 N, 30 1bs. Septicaenia Pasturella multocida
. Bscherichin cold
7397 19.11.69 F. 12 1lbs. Starvation -
[y ) “*

1620 20,11.69 F\ (65 1bs){ Septicaemiaj Escherichia coli

somo degrec

of starva-

tion
7634 29011.69 - 25 1bs. Starvation -

(pneumonia)
1717 3.12.69 F, 22 lbs, Starvation Pasteurella haemolyt.ca
’ _ Escherichin coli

Streptococqi
1169 8.12.69 F. 42 lbs, Asphyxia -
7843+ | 9.12.69 F. 22 1bs. | Starvation Escherichia coli
Proteus sp
47 | 9.12.69 M. | 35 1bs.| Btarvation Egcherichia coli
' Streptococci
7052 | 9.12.69 M, | 33 1bs.| Starvation -
i J

- # gntimatedweight
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Concentration in tissus, Fm wet weight
Tissue Origin Fat Dieléric IDE s T Total os<]
content insecti-
pex cent cide
organc-
chlorine
Cornish 5.2 0.08 1.9 0.31 0.2 2.51 46
Sorthern
Liver (well nour-
ished) 9.0 0.07 0.5 0.09 0.5 1.16 3.7
Rorthern
{starving) 7.6 0,07 1.0 0.15 0.9 2.12 6.2
L Cormish 16.7 0.25 6.7 0.69 3.7 11.34 150
Northern
Blabber | (ye11 nour-| 86.2 0.38 4.7 0.66 | 4.4 10.14 | 34.
ished)
Zorthern ‘-
N - L 4 L] - Ll * - 18!6 5
(otacving) | 733 0.57 9.5 1.16 | 7.4 3| 4
Table IT Synopsis of concentrations of orzancchlorirpe
compounds in seal tissue.
(For full details, see Appendix).
DSW 026813
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TABLE TII

Concentrations of Aroenic, Lond & ilercury in Seal tiosuesn,
axprecued ag microoramy per pram ‘dey wolsht of ticouo.

{anlynes by G.3. Allen, Merlewood .losoarch Stabion, iliture

Convorvanuy, Grange-over-Sandn, Lanct.chive).

Cux1r‘,:;‘.ni;x.'n.i',ionJ f“llﬁjz;y woirht

Spo;;(i)mon Tinoue Arsenio Lead liercury

( 7643 Liver 20 1 5

( 7847 " 54 1 y

’E 7652 Liver 3 1 13

‘ Kidney 15 1 12
-1

§ 7620 Livex 8 5 8
(.

& 7634 " 1 ] 4 9

'g 7769 " 10 3 7

3 (1) " 29 2 11

HGG3 Liverx 17 2.6 3

Kidney 42 4.9 5

HG66 Liver <1 3.5 6

k Kidney Tl 2.2 £ 0.5

g HG6T Liver 3.5 0.6 4

@ Kidney 3.5 1.4 p)

£ nos4 Liver 20 4.1 ]

% Kidney <l 2.1 G

2 11665 Liver 15 4.3 3

Kidnoy <1l 1.4 3
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Table IV

Number of hours in the month with recorded wind-
specdu of 20 knoty or over ut St. Mawenn and
Hilford linvon. (Lata from ileteorolosicnl Office)

Soptomber Oc tubor November
51. lawgan 3 31 1
Milford Haven . 30 . 20 18
Table ¥

Average wind spced and directiaon for three
dayo in lovember, 1969, at St. lawgan and
Hilford Haven. (inta from Metcorolomgical Office)

Hovembar:
7 8 9
- S5t ..Hawqunt Speod 19.3 24.7 28,2 knots
Direction 343 288 72 degreos
. Milford Haven: Speod 12,0 15.8 17.9 knots
Dircotion 330 286 271 degreoen
. DSW 026815
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List of Fipures

F‘iavlo

Fig.2.

Map to show distribution of veports
of dead and dying seals on the Cornish
coavt. Five similar reports from
Pombrokeshire are also shown.

The coast searched for young scala.
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Concentratiows ol organochlorine compoundn in weal tiusucs,

{ )
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APELIDY

expressed ao pevte por million, wet weisht of tisauo.

(Aridyoes by hV. lolden, Yreshwater Ficherien laboratory,
Dopartmont of Agriculture & Fisheries for Scotland, Pitloehry,
Perthshire.)

e Concentration in tiewue, p.p.m. wet vwaight
Soo) Fat )
°”‘§‘“°” Ticsuo Content | Dieldrin DDE TDE 7 PCH
0 per oent
7043 Liver 4.3 < 0,01 0.9 0,15 0.4 17
7;\“’47 " 2.3 0007 1'6 1.3 001 36
, .'):‘ " 4.5 0011 . 1-2 0057 0.8 77
,"I::O " 4.1 0'05 100 < 0004 < 0.0(3 31
By 7034 " 11.1 0.15 1.6 < 0.02 ¢ 0.04 43
# (1789 " 2,6 0.04 1.0 < 0,02 ¢ 0.04 26
o tl) " 6.7 0.11 5.1 < 0.04 < 0.08 90
- 9
« vorage | 5.2 0.08 1.9 0.31 0.22 46
L"' =
]
G 7043 Blubber 37.5 0.44 8.7 1.1 4.5 173
7047 " 8.2 0.23 8.1 0.69 5.0 187
7052 " 4.4 0.08 3.2 0.27 1.7 118
Zvorme 1607 0025 6.7 0069 3.7 160
HGG) Liver 10.0 0.04 0.7 0.09 0.7 5.2 )
HG66 " 9.2 0.11 0.5 0.09 0.4 3.8§
HG6T " 1.9 0.07 0.3 0.9 0.3 2.2)
}vuruao 9,0 0.07 0.5 0.09 0.5 3.'@ 28_
HGG) Blubber 84.7 0.37 6.0 0.86 6.5 A4 li
}1066 " 87.4 0058 4.9 0065 401 34 ‘'
. HGGT " 86.6 0.20 1.3 0.46 2.6 25 4 ~
f~ g‘ - fé’
o JAveruge 86.2 0.30 4.7 0.66 4.4 14 )
't
% NeG4 Liver 7.4 0.05 0.7 0.09 0.6 3.9 2
'1?! 1G65 " 7.8 0.08 1.3 0.21 1.2 MJ
+ g
) Fvurnge 706 0'07 1.0 0.15 0.9 6.2}%
—— G
HGGA Blubber 80.4 0.54 10.3 01,17 7.6 59 gf\f
“C(’l) " 6701 0059 8-6 1-15 7-2 4(! ‘-:)'Jﬂ‘
EAV(.'I'&",O 73'8 0.57 90') 1016 7'4 40 ;’
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