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Fope.:rd

The occurronce of deaths amongst seal pups in Cornwuli in the avtuwn
of 1969 was inveetigated by the Seals Xesesrch Uait of ¥ Z-R-C., Tue Offices
in Chnrge of toe Scols Resecarch Unit gave intervicwes o the press and inforiaed
them of e prozrese of thesc invesvigntions. low that these are coanleie,
we tunovont it would ve i; tho best interosty of everyone if on extensive account
wers preGuced.  Pou following report is not in the uirict forw ¢f a scientilic
pupor wnd 1o somswhat more discursive; it ig hoped ihat thozo receiving it will
boar this in mind, Wevertheless, the inventigations revorted wnd the cor-
clusionu reachnd have bzen pursued with the utmost ncientific rigour,

feknowledooments

The Natural Environment Rssearch Council (N E R C.) ond the Seals
Regourch Unit zro much irdebted for the help they roceived {rom pecole mentioned
in the rsporti, und in particular, for the co-opergtion they received fron
Wr. Jones, who rung a seal sanctuary at St. Agnes in Cornwall, and the Royal
Society for the Precvention of Cruelty to Animals (RS P C 4 ). Tho facilitics
accorued by the Kinisbry of Agrioulture, Ficheries and Focod (M 4 F F ) locully
were of great asuistance and we are particularly irdebted to Mr. A.V. Holden
of the Departmeont of Agriculiture and Fisheries for Scotland Fisheries Labor:tory
at Pitlochry, and 1o Mxys S.8. Allen of the Nature Concervancy's lierlewood
Reaearch Station ffor the chemical analyses,
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Cuonniderable public concern wus expresond in the autumn of 1969 follow-
ing yeporta of dend and dying seals being washed up on Cornwall shorec, Phe
reports referrad mainly to young neals but alse to adult seals suftaring from
Joniens which were deveribed ag Yburn marks", These reports followed closely
on the reported deaths of around ten thousand guillemotn apd other birdy of
tha aui fomily in the repion of the Northern Irish Usa in Seplombe) snd October, . )
Sows of thesa birds were found on examinztion to have hipgher levele of tome
urpganochlorine compoundn in their livars than are normally detected in routline
wonitoring, ond this Jead to suggestions that the peal deaths might be nimil-
arly commocted with pollutlon.

._........-...

Thn MNERC Seals Renearoh Unit investipgated the event with thn help .of
various otheyr organications and people. Most reporta of renls wers received
theensh Mre Ko Jones, who for the past nine years has run a nansl) sancturary al
l. Aymen, and from ¥re G, Griffiths, RSPCA Inspector at Penzancr:, The MAFIF
Vaiorinary Invantigation Centre at Truro carried out some of the pont-mortem
.« winatione, was responsible for all the bacteriologeal findings and provided
1aboratory nnd office facilities. Other organiscations assioted with analyges
of orgnne and tiusues,

- m——— A s W na— o

The pups

It has beon stated that more than 50 pup seals have heen found dead or
2iug on the Cornish coast. Mre. Jones has given details of 2?1 reserta of seal
apr in difficulties, of which he has personally confirmed 18, Four pups nre
4113 alive in his care. Mr. Griffiths lus recorded 1§ sealw, plus 4 paosed
1o Mr. Jones. One smich pup, which nubsequently died, was received from the
lulns of Scilly, There iz thus a total of 40 reports concerning 36 seals which
vore eliher found dead or died soon afterwards, ‘

Thare ware two reports from September, five from October aud the ramainder
from November and the early part of December, [Figure 1 shouus the distiribution
of the donid and Sying pups, .

Mr., Jones vays that ordiuarily there are reports of i or 9 pupn in
difriculties each year and Mr, Criffiths ouppeutlo a nimilar Pigurag thoa
yejortu for 1969 ars more numeroys than ususl. It in not ecertain to what
extentl theso reports indicate a true increase in the number of dead pups,

The publicity in the Jocal and naiional press, and on televieion, h«l the
additionn) effect of onusing a greater proportion of dead pesla to be reporterd,
Dend seals are not usually reported to the RSPCA or Mr. Jonesn bacautte they are
poat hunan aid,

of the vaals which died, 9 were subjected to a full post-mortem oxami-
nation and 2 others were nrofessionally examined. Four living pups were
examinetd at Mrs Jones' Geal sanctuary, One of theme, collecined al Tortreath
o1 ] December, was o fat and healthy pup with an estimated woight of about
G0 lbs; it appeared well able to fend for itnelf,
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A tecond pup (F109), coptured the came day nl Gode oy W dn pacger cond it e,
b wophed A2 pLa o and Jeed nevernal bitecnate on $4e body ) wimidep
Loo Lhersa i bieted Ly aduit nuecdg on [t ol theedre v whiieh o0 ieit focd-
inge PThere were no signs of proos infection,  Thio wseal would have had sl
chanes of nupviving in the wild. I1 dicd from aceidenlnl conven on 5 Dacember,

A thivd pnp wan eaptured at Hewguay on 26 Hovembar and the fourth at
3t. Agnes on 10 Lovsinbars, Thanse were fed on a milk/imargarine diet with
micknral. Both vere very ruch undersized foxr weaned pups and probably weighed
about 30 lbs, eache Mr Jonew thought they were nol putting on weight properly
conridering how wach they ate. One had nome suparficial eye infoction Cren which
Ll ul‘(".‘nl‘i.l‘_lm!l'&Lj"zml);l.ctt':mu{o pyogenan and }‘:-'.mxdggmw_y_»u.': .'u'*,)‘l.!"‘;_.'t!luz';'t. unre inn('-. el
Rolh pupn proeducad n thick pozal mucun {ag did two oider sealn at the panctiunry).
This mucun yielded on culture an organiam of the genus Protsun and Bschorichia
coli. Tt in unlikaly that any of these orgsnicus was diractly reupenaible for
tho poor condition of the pups. C. pyozeusp {5 often present normlly on

o ey ~arran we~

dintriluted an non~pathogenic orgenioms, Lut may onune infectionn, am cun

Porond omoinas e«
AR AL LS

The remaine of a pup oarcass found at 8t. Agnes on 4 Decanboar were
examined.  The animal had dbean dead about six weeks nnd the head and the
anterior part of the body were missing. Its weight al death wan entimated
at about 20 lbs, It was probably either a wtill-birih or a siurveling which
had roceived no milk from ites mother,

The finlings of the poct-mortem exnmination of' ten other seals are
rmmarised in Teble I. One nseal (7709) dind from accidental anphyxia.
one (6B22) wan foundt to be suffering from pneumonia, but only tha lungs
wore available for examination. 'Two (68R7 and 7620) were recorded as dying
from, septicaemin., The caune of death of the remainder was diagnosed us

atarvation,

With the exception of 7789, which died from accidental caunes, and
1020, the body weights of the remsining neven animaln were nll 35 lhe, or
lesis  Tha average waight of a Greoy neal pup at birth in abouwt 31 lbs, and,
wnder normal feading, it reaches a weight of Leiwern 90 and 100 1lbs, by iis
naventoenth doy of life, when it is weaned {(Coulson & Mickling, 1964).

Mont (rey scal pups in Cornwall and thn south-west genorally are born
in late September and Qctober (Davies, 1957) so that it is )Liphly probuble
111 the pups examinad wers well past the oge of nornd weaning, Thug n1]
pups weighed (excopt 76G20) were grossly undorfed, 7397, which weipghed only
12 lbi, had the lowest weight ever recorded for a Qrey nanl ;uwp, 7620 wan
entimited to ba 65 1lbs, but the post-mortem report snid Lhare wns “some degrec
of atnrvation". UIProbably thip estimate wan much too high; a pupr welghing 6% 1bn
io plump and fat with a well-developed blubber layer and would show no sigfns

of starvation. :
Varigus orgarinme were cultured from the ceals nxominod. [ocherichia

coli wan recovered from five of the mpecimeny, Frotevp np. from one and *
ntronigﬁocci from two., These organiams are prebably normally preasnt aa
non—-pathogensy but they cn Jeid to nopticaemia (an in GA%7Y) in an animal
in door condition, Pasturellx mulioeida ( ~ 1, tentica ) iu pathogenic for
o Yarge nuwebar of difforent animaln, "l'rebably the mool jmportant role that
Panturella sultocida playn in disesre io that of a sccomdary invider vhan

e recistance of the anital has boen roeduced by varicus stresvea  {(Merehunt

dary invador. JAw with P, wullcocida environmental lactors are thouyght 1o be
important in leqding to infeclion. DSW 038134
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Fioun Tour of Lhe animale examinnd uo ormicems conld be cultbsierds  This
e protebly dun to Lhe antibictie therapy they hind aecerved vhidde an e Jehen?

LY

Gampler of iivaves from ppacimens 7643, 1847 .and [7%2 were subjected to
novirelopsical oxsminntion by the Vetorinary Investipgatiow Contre, Jristol,
Heoud o were all negative.

The bacterinlogical findings show that soul deaths were mot due 1uv any
apidenic difrenses. Thoe pnenmonins and sapticaemia diapgnoned probably repre-
nonlod Lhe termina) otoeges of a decline due to luok of foed, rather Lhan the
infoction of an olheruice healihy animal. Jhagnosen, weights and boclerio-
logicnl examinations indicate that the primary ecause of death wuw welimirition,
At the animnls examined represent 25 per cent of the {otnl reliably reported
dead (o very high percentage for an episode of thin kind ) it in justifi:ble
to extond thin conclunion to the mortality an a whole., Vasgible cinwing of
this wtarvation are discuuned later. '

The adult neals at the Lizard

ﬁoportn vere recaived of sick adult ceals at the Lizard. The Sealn
Krneareh Officer visited the Lizard and interviewed {wo people who hid meen
thena nenls; the following is a synopsis of their account.

A menber of tho crew of thes Lizard lifcboat maw a large senl, about
6 feet in length, on tlhe old slip on the alturnoon of 26 llovenber, Ti appeared
to he ganping through its mouth and its nosirils were opening and cloning.
There won some White mucus around the nostirile and mouth and the seal wiped at
its faco with its flipners, Patches of fuel-oil vhre wresent on the body
(this is usually seen on seals in this area) but on the sidern of il'e neck wan
what Was doscribed as a "burnt patch" where the fur had gone. This was not
the sort of mark that could have been caused by entanglement with a rope.

Tho following day a pup was seen on tha slip., The pup appeared to have
a nore eyo eurrounded by mattery grease bul il wan ljvely and enopped at the
lifebostmn's boots, It ia not uweusl to see neal pups nt the Liznnwt but
tynanca Cove and Soapy Cove usually produce o few pups ech yenr,

On 28 YNovembar a big peal wus neen with a raw band around its neck, This
veal wan gasping and its back jerked in a convulnive waye.

On the afterncvon of 29 November a very big ceal wns seen on the slin
and wan approached to within two yarde. Itus upper lip uas rolling bank and
itn eyen had a glazed appearance, It wiped its face with ile flippern, Tie
animal gave off steam from its skin.

On Sunday 30 November, throughout the Jow water in the middle of the
day, a very lurge scal was ashoro on a rock. This was approached Lo within
ihreo yardn, The oeal waz lively and agpressive and borked ot the lifeboatmon,
On the right side of its neck wan a patch about Live or nix inchen in diameter,
Crom which the hair had gene. 'The skin was ‘rising up' #rd though it wan
not blecdin: thern wss an ooze frow it. It wag peenible to nee the lesh and
vhite fibrea, A cogpanion of tho lifeboatman, presant at the time and whe
had been eorpoborating thig accounl, gaid that the Jesion retenbled an over-
gream enille ring—varme On Lthe loft side o Lhe neck woa o pateh of about
Lhe some wize. Here the hvir was present bul wan wolted Ly oo grensy and mattery

diseharps.  The seal rubbed at thase patehnsn with it flippers from Line Lo Lime,
. DSW (038135
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The }ifaboatmanr thonght that the lenions desoribed were nol mslinary
bile woundi, Heo wviid the nkin lid not Leen torn, He van sure thatl the
adult speals siphted on those four occasions were all separale animadu,

A local) fisnherwan gave a pimilar, but laps extenrive, ncoount and
pupgeriod Lhat 'ie 1 0al geen on Sunday wichi huve counhd i nerd bnoa
lobater pol or & wreck when hunting for bream or conger,

lione of ihese seals was seen after Sunday 30 November.

A raport of oeals with "burn marka" round their umecks at land's End
wag mude to the RSPCA - Inspeotor at Penzance, but the animals could not be

locatad,

The description given of thene lesions talliem with Jenionn obuerved
by members of the 3oals Research Unit on both Grey und Comnon senls ofl
Ennt Anglin and in the Washe, Their aetiolopgy is unknoun Imi their apponre
ance corresponds with a long-standing ulcerative condition of the wkin
with bacterinl and pomsibly fungal infection.

It is not powaible to make a diagnosis of the condition reported in
Cornwall as no spacimens have been secured and no qualified persmns have
peen theso seals, A wmimilar ulcerative Jesion with necrotic areas hau
been described from the dolphin larsnorhynchus obliguidens (Johnson &
Ridgway, 1969). Poeudomonas aerusxinoss wan isolated [rom this lesion;
the same organism was identified from the infeoted eye of a Beal in the
present investigation, It seems most likely that there lsuions are due
1o secondary infection of a minor wound on a seal that is in poor condition,
Superfioial wounds in meals take a long time to heal as the lowered akin
temperaturs causod by immersion in water hinders tissue repair, If the
senly seen at the Lizard were bulls, ‘which senma likely as all were den-
cribed as large, then the neck leaions were on the area most often wounded
during fighting in the breeding season.

The mignificance of the gusping roported in two of the senls is not
known., Seals somstimen suffer from lung-worms, but this would casuns them
to cough, not pasp, If the peals were nuffering from pnoumonia, as &«
result of loss of condition and subsequent infedtion, they mipght shou
reapiratory distress, OSeals nevor normlly inhale through the mouth,

Some adult seals might .be expected to be in poor condition at the
end of tho breeding season, but there is nothing to connrct the dasoribed
condition of the adult seals at the Lizard with the reportu of dead and

dying pups. . .

The gquention of pollution

Mention has bacn made of public feurs of anviromméntal poinmoning,
arounad by the deaths of saa bird:x in the Northern JIrieh San earlier
in the autumh of 1969. The oxintence of a Ministry of Defence {MOD,
sxporimentul establinhment near Portrealh naturally added to this svecu-
lation about pollution,

With thio in mind, signo of poisoning woere eoapecially looked for,
No evidance hns couwe to light that either t{he deathn of” Lthe pups or the
oconlition of the mick adult ameals wera caused by pollutiow g pojroning,
either chronic or acute, DSW 038136
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There wore no sipgno of gantritins or onteritis (apart fram that
nonocinted with sepitcsemia in two casos) in any of the papa
examined poote-mortem. Tho desceription of the sid:ndull sealsn
doen not allow dingnonds but it 1o very unlikely that the
lesiony obuexved could hare resulted in chronic polsoning.

It could be spooulnted thut they wore couacd by acube contact
with a corrosivo oubsiance, but it is impoosible {o substantiato
or owen investipate such a svggestion with no specimons availadle,
and i1t 1o thought probable that these lesions resulted from
infoction of wounda. . .

Tirnue aamplen from 7 of the Cornish meal pupn weve analysed

for oxganophonphorus and organochlorine residues. Tllo orimorhesphores
compounde were detected. Organochlorine compounds leoked for were
the pesticides dieldrin and DDF, tho breakdown prodncis HDE ~nd Toui,
and a group of subntiances commonly know as polychlorinited biphony!n

. or PCBa, "These oompounde are »l1l highly lipophilic and hence ound
dinnolved in the body fat, Previous ancay for thene suluatancas in
neale hat bern by analysis of blubber samples, but the emacinted at: e
of the Cornish seals allowed only liver 1o’ be routinely used, thon:h
three blubber samples were also examined. Renults for liver ard blubber
agrea when corrected for fat content (3ee Tabla II),

A suckling seal pup muy becoms contaminated with organo-
chlorincs from residuss present in its mother's fat. Such
rosiduee might pass throuvgh the placenta to contaminate the
,foatus before birth or the pup might become contaminated by
drinking milk with organochlorine~conteminated milk. fat.
The posoibility of ocontemination through the skin existis,
but the quantity which could be involved in the course of
tho pup's life would be minute. Althoush quantitative date
are luoking it is beslieved that the grent majority of the
organochlorines found in secal pups that have not bogun to
feod for thongelves have beon ingoested with the millk and
that the contamination found in the pups therefore reflacin
tho gendral contamination of the seal stock.

It follows from this that the amount of contamination
pronent in a suckling msenl pup depends both on the degree
of contomination of ite mother's milk and the amount of
milk it has received. If for any reason less thaa tho
nornal amount of milk is taken, the tntal doss of organochlaeriven
obtninad from the mother will be smiller than if the ymp had
taken a fhl) ration ‘of milk. However, if the deprived pup
then nubneguently otarves it will use up what ritile fat it
has but not the dissolved orgrnochloriner, The pecudt !
thir in n rina in the concentration of orgrnochlorines in
the fati,

The oituntion in thus extromely complicated. True
compnrinons betweon ovganochlorine concentrations can
only be wade L7 the notritional statun of the aniwin
gompaend in aintlar, As. all the Cornish materinl

originutod from stavvi mpa, i claso of aniannls not
iginute arving pupd, OSW 038137
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inveatipntod in earller work, it was deeided to comprure Lhe
Corntnh newplos with materinl obtained from 5 seal pops,

3 woll nouriuhed and 2 starving, laken Iin January 1970 from
anothey colony.

The resultns obtuined (see Tuble IT)are nok cany to interprot,
A conpnrvinon of valucs from the woll nourlished and sterving
noalo from the Northern colony shows thal the concoankration of
orgnnochlorines found 1g highor in the starving pupn. As
explained oarller thin does not imply that the starvingy seals
have reeoived a greater guantity of organochlorines than the
well nourished sorlo. 1In fact the opposlio is the case,
becnuse tho utilisation of fet hy the atarving animals hag
concentrated the orgrnochlorinas into tho wrall smount of
fat remeining. As nelther of the starving anbmals from the
Northern gwiple was as ennciated as any of the Cornish senls
oxamined (except for 7789), the concentrution effeot i more
markod in the Cornisli seals. On the othev hand, the well
nourlshed animals from the Northern colony, having roccilved
more milk fat containing dilssolved organochlorine conpounds
from thoir mothers' wilk, have therefore rocrived a hipher
total dose of organochlorines.

When the concentrations of the varioun compowris in the
tissuen are comparod it ius found that dioldrin, DDT and ite
derivatives WDE and THE are found in similar concenivations
in neal pups from both Cornwall and the Jiorthern colony,
Jocouse of the concontration effeot cauned by starvation
it scams likely “hat dieldrin and IDT pollution in Cornwall
in not as heavy as in the area from which the Northern scals
wera obtained.

DSwW
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The cnne appears different for PCBa, and Cornish uoaln contain 3 to 10 timsn
more than the sealn from the North but considerably less than sealn from
Bantl Anglia, whore Grey and Common seala have been fvund to contain bLetween
350 snd 520 p.pems PCB in their blubber, The differenca found in Cornish
aealno in in the proportion of' PCBs {0 olher organochlorines, tmt it should
Un omphaninad that the sample is smal)l nirl the material (starved pups)
unusual so no del'inite conclusion can be drawn,

Tha toxicity of organochlorinas genarally im very imperfectl)y known,
I{ in believed that whon an animal ic well nourished, with ample fut renspvnc,
aonpidarable concentrationn can e tolerated, If thn animal’n nutritional
ptatus dnclines, fat is meiabolised and lhs diesolved organochloripen arve
releoaned into ihe blood; such deleterious effects o1 are known concern DUT
and dieldrin in birds, PCBs appear to be lesaa toxic to birds than DDT,
Yo information at al)l is available about the toxicity of organochlorines
to senla but even the most heavily oontiminated animals studied, those {rom
Eact Anglia which contained 350-520 p.p.m. PCB, 30-36 pepeme DD and
0.8-1.0 pepems dicldrin in their blubber, did not appear to Le suffering
from any symptoms that oould be ascribed to poisoning.

The Ministry of Agriouiture, Fisheries and Food is currently carrying
out n monitoring programne to deiermine the level of organochlorine com-
pounis in marine organisms and fish in the South-west, So far no exceptlionally
high levels lhave boen reported. - '

Othor aontaminants

Other tissue namples from the Cornisl neale were nnalysed for traces
of the lieavy metals, arsenic, lead and mercury. The resulis, together
with thone from tl'e control sample of seals from the second colony ure uert
out in Table III, The levels recorded ure of the same order ns has beon
racorded from similar organs from other mammals, thovgh the marcury valucs
appear higher, but there are no data for normal levels in seals. DBDaaides
the ithree elements listed in the table, a qualitative ac..n was made for
other poscible toxic elements, but nothing exceptinnal wus dotected,

1t had bLeen suggested that the . HOD research cutublishment at
Nancekuke, on the cliffa above Portreath, might be the source of poiuonous
effluentn, but all elflusnt from tha laboratories at Nancekuke is cliemi-
cnlly treated to render it innocuous, and it is held in {:umks prior to
dioscharge into the seas The effluent in monitored hoth chemicnlly and biol-
ogionlly, using marine orpganiems, before it is discharged. The cugpention
i thus guite unfounded, :

Muhat " acked ons national newspapar, "is the myatorious red froth
in the uon bencath Neéncokuke?" These rced waters, tienn benenth Mancekule,
at Godrovy and eluewhers on the north Coynish coamt, are cauned hy water
running from the adiis of the tin mines after rain. The pvhenomenon in well
known te Cornishmen and the Red River, which dincharges into Ute Ives Iy
about « mile mouth of Godrevy Point, hau roceivad its nume from this,

OSwW 038139
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Raports of shoulp of dead fich were circulated, These al) appeor io
ratate tn a shoal of young pilohard, found ashore juut to {the went of Pendens
Ly Lhe keeper of the Poudene light-houte on 29 Oetober. Thene fivh were
examined by the Dintrict Inopector of Finheries at Nawlyn, who nent speci-
menn to the MAFF laboratory at Burnham-on-Crouch, Thene were analysed fop
organnchlorina compountt, including PCBs, but no nignificant omeentrationn
wara found, 1t won coucluded that this shoqad had stranded and snlmequently

dried out,

A report of undersized pollack being caught sufforing from lesions
described as ‘burns', both intornal and external, has also been widely circu-
lated. The Inapactor of Pinheries could not substantiate this report and no
specimens were found. Cod and other gadoid fishes like pollack are not
infrequently found suffering from ulcerative lesions,

In the course of the whole seal inveutigation only three dend sea bhinic
were found, mnd although birds were not eapocially looked for, this seemn
a very low figure for the time of the year. The lack of reports of dead hird:
in the area suggests thers was no gross environmental pollution.

Later observations at Bsa

To check whether the mortality at Cornwall in 1969 approached totnliiy,
a fishing vesue) was chartered on 11 Decembar to look for surviving pups at

known breeding localities (Figure 2),

The Carrack rocks, about 3 miles west of St, Ives, were first visited.
This is a regular hsuling place for Groy scals in the sumser, but is not a
breeding site. No seuls, either adult or pup, were pecn at the Carracks but
a very heavy ground swell which broke over the lancing places would have made
it idposeible for the seals to haul out,

At the eastern limit of St, Ives Day a young seal was secn in the water
about 100 yards to the north of Fishing Cove; although stained with fuel-oi?
and rather thin about the neck it was not obviously sick. Another young seal
wus sean swimning vigorously in the surf to the west of [lell's l'outh,

At Crane Island a young seal was cenn close to the rocke, and another
wan soen off Samphire Island and two more mightings were m:de at Halph's
Cupboard. It is possible that these wers of the sume animal. Anocther young
senl was seen just to the west of Gull Rook.

At Cull Rock the'tido forms an eddy vhere flotmam and the bodies of
desd animnle aocumilate, according to fishermen with local knowledge. No
doad seale were seecn here, but two oiled guillqmots wera picked out of the

8060, s

. The sighting of six or more, probably mseven, youny senls off the coast
batween Godrevy Point and Portreath indicates a fair survival of pups,-on
the basis of summer sightings ¢f adultes. Only one of tha animalsn nean {the
first eighted) did not appear to be in a perfectly healthy condition, but
some furtheor mortality of young might be expected in the courac of the winter.
No adult seals ware seen during the trip; they were probally lying up in the

oaves,

DSwW 038140
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Dincuagion

The primary cause of death of the weal pups found on the Corninh coast
was starvatlion, thought to have becen caudsed Ly the pups Vocuming f‘f'pur"btml
from their mnthera before normal woaning time,

The lactation period in Orey nwoanls is very shorty lnuting lemn ihan 3 week:,
The mother than dewerts hor pup which fastec and lones wn:,ht, befora baginn-
ing to fend for itoelf. Uhile it suckles the pup putny on weight at an
antoninhing rnte, as much an 5.1 lbn/d&y being recorded (Coulron & Ilickling,
1u64) though probubly sround 3-4 lbs/day is more usual. The link bolween the
pup and itn mother, its only source of food for ths firnt thraon weeks of ite
l1ife, is a delicate one and should it be broken early the pup’s charces of
survival are greatly deoreaned. It is believed that a pup which hans not
reaclied & weight of around 65 lbs by ite last milk foed is unlikely to survive

thie winter following its birth.

Cou meals are known to lose contact with their pups as a result of bad
weather or disturbanos through crowding effects or hwian interforence,
Crowding does not necessarily involve large numbers of sealn; oven a small
number of nenls in a oonfined space may constitute a orowd nnd disturbance
to normal bohuviour may follow, s¢ that mortality through cows losing contact
with their offcpring is by far the commonest cause of pup death on Grey geal
breeding grounds. Starveling pups wander about trying to feed indiscriminately
from cows, or even bulle and other pups, and are frequently ravagely bitten.
Infection of these wowxis inay occur as the pup's condition falls and eventually
death may result through septicaemia,

The localities on the North Cornieh coast whers seals are found are all
oxposed 10 northerly or westerly weathei and most, if not all, the pups pro-
dnoed*in this area are born ia the mea-caves. Although the caves offer soms
protection 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 dozen veals use a oave, A pup which straye outnide its cave mny well
have great difficulty in finding its way back again, particularly if the
entrance to the cave is beneath the water,

It is probably the lack of good breeding sites whioh has limited the
Urey soal population in Cornwall. Orey seals occur most abundantly where the
breeding fomales have mcoess {o shelierod beaches or low grannlande behind a
beach, Dy far the largeut concentration of (rey seals in the South-went in
that centered on the tip of Pombrokeshirs, from Strumble lead to Caldey Island,
This area, together with part of the Cardiganshire coagt, supportas a population
of about 300 pups, of which rather more than half are born on the islanda of
Ramosy and Skomer, About 200 Orey seals live on the Scilly lelen, mainly on
the rocky .islets to the west of the inhabited islands and about 60 pups are
produced eash year. The nunbers inhabiting Cornwall arc lesu certain. The
cenls are considerably more diapersed than at either t{le Ucillies or Pembroke
ani it seems likely that their numbors are added to in the summer by animals
from the Pembrokeshire colnonies. Ilowever, a figure of 200-250 sealn fur the
Cornish coaut from Hartland Point round Land'e End to the Lizard seems reanon—
able. Such a population would produce about 60-75 pups euch year.
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A it war concluded that about 40 pups vere raliebly reparted dend and
thare were probably sose dead animels which were not found! (thunuh i1 ia thought
that Lhene wers vary fnu) thin yould represent a high morlality if Al) the pups
came From Lo Cornitth nlocke -

Cray sealn are Jong<lived animale, life opans of up to 40 ycors leing
vrecondade  Plicy have fow predotorn other than man and the adult wortality rite,
in thoe aboence of human interforence, i thus very low, High juvenile mortaljty
raten, on tho other e, ars Lhe rule at Grey seal brecding coloniern,

On the baniu of exiwting lif'e table datu (Hewer 1904} it lis Lern asrumed
that on averags 60 of ull pups die in their firat yeur, montly soon ufter birth
;nd wanning. Thore is, of courue, year to year varialion and populutlions breed-
ingg ot the foot of clif'fs are very liable to total mortalily of the pups in
bad weaihers A opell of heavy wenterly weather is beslieved t¢ have killed nearly
#«11 the pupn born at a breeding aAite wnder the ¢liffe of Konac 11ill in Shetlnnd

i 19690

In Cornwall, seals are very little, if at all, molested by man., Killer
whules, virtually the only seal predator in Englieh waters, are rarely seen
off Cornish coaits. As the Cornish seal stocks do not show a rate of increase
cowpoarable to that obeerved in the pact (quarter—century at othoer Grey seal
colonian. at, for example, the Farne Islands or the Orkneyn, it is concluded that
the juvenile mortality rates in Cornwall must,.on sveruge, be high, The prob-
able renson for this is the lack of suitable Lreeding sites on the inhospitable

Cornish coant.

There is a possibility that not all the pups found dead originnted from
Curnwall, and the much larger Pemwbrokeshire population secms a likely source.
lany young senls in Pambrokeshire were marked betwoen 10592 and 1960 by the Went
Hauler Ndturalists! Trmst and of the 62 marked animals recovared outnide tha
wirking area 20 have been recoversd on the South-west Peninsulas ona frum the
Seilly Iules, 15 from Cornwall and 4 from Devon, Of the 25 aniwale narked in
1969 one has already been recovered from Cornwall,

Table IV shows the incidence of winds of over 20 knots (corresponding to
6lightly mors than Force 6 on the Beaufort scale) as recorded at Milford iaven
and $t. Mawgan in Septembsr, October and Novemher 1969, Winds of thin specd
could create cea comditions bad enough to cause some pups in wfavourable sit-
uvations to beoome ceparated from their mothers. ;

Between T and 9 November stirong winde blew from betuscen wost and north
{(Table V) with spaeds of up to 41 knots, All but T of the A0 reports of dead
and dying pups follow thio period of bad weuther, so it nueem likely that some
of the animale reported could lave been driven by the wind from Pembrokeshire

10 the Curniuh coanst.

1

1t may Le noted here that there was no nimilar reported wmorialily of senle
from ihe Pembrokenhire oourt. Only two sickly pups had boen noted sl Bale- Fort
Field Centre by 10 liocember and a represeptative of {he Vest Nalen Naturalists'
Truot cosniders that thors are only five relinbls recordn of \end or dying pups,
four from arovnd Yanorbier wxi ons from Tonby (Fige 1)e T4 in highly likely
that otier duntha occurrsd which wors not reported but it i certain that there
wan no excoptional mortality in lFembrokeshire,
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Sunmmary and Conclumion

About 40 ruporto of dead or dying CGrey seal pups on the Cornich const
batwnon Newguay aml Fowey were received in the autumn of 1U60, Eleven of
the dond onals wera examined, of which 9 were subjects of full postemortews,
Tho chupne of death wan determined to be siarvation; no evidence was found of
an spidrunics

Four aduli seals smen at the Lizard at the end of NHovomber had lesion:
on their necka. These lesionn 8re bLealieved to bs the resulil of wounds,
rocoived in fighting during the breeding weason, bacoming infected.

Analyoes of tissue samples of the dend sSeals nhow that the Cornish
ronl otocks, like those from elsewhere in the Dritish Islefs, ave contuminated
with organochlorine residues. The level of penticide (DDT and dinldrin)
contamination Ju relalively low but PCB contamination in relatively high,
thougl much lower than in peals from East Anglia. The concentration of lend
and arsenic in the Cornish moal pups is of the vame order as that found in
other mammals, Mercury levels are higher.

The ceal pupo which were found doad or dying had become separated
from their mothers before the normal weaning time which is about three veek:
after birth, and had been inoufficiently developed to start feeding for ther-
solves, The oeparation was probably caused either by disturbance or
bad weather. Haaltly pups were still to be found on the Cornish coast aftor
the last of the reporte wsgr received.

Soimr of the pups reporied from Cornwall way have originated from
Pasmbrokeshire. A spsll of hiph winds in early November might have cauned
pups to drift from Pembrokeshire to Cornwall., .

+ It is concluded that the deaths were part of the normal juvenile
mortality of the meoals, always likely to be high in Cornwall, and that
axtraneous faotors such ao epidemics or pollution, were not involved,

H. iigel Bonner

Seals Research Officer
Seals Research Unit
Lowentoft,
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Tablo I

Sumnary of pnot-mortwa raeports

on ten Grey veal pups

Dute ; —
ltef Ho. o runined Sex Waelght Diagnosio Organisms cultured
6822 27.10.69 F. lungs Pneunonia Pasturella multocida
only
GCuBT 27.10,69 M. 30 1ba, Septicaemia Pasturella multocida
Escherichia coli
7397 19.11.69 . 12 1bs. Starvation -
1] ’ *
1620 20.11.69 P, (65 1us)] Septicaemiaj Escherichia coli
pono degroo
of starva-
tion
7634 29.11.69 - 25 1lbs. Starvation -
(pneuwnonia)
1717 3.12.69 P, 22 1bs,. Starvation Pastcurella haemolyt.ca
Eacherichia coli
Stroptococci
7789 8-12069 F. 42 1ba. Aspha’xiﬂ -
1843+ { "9,12.69 F. | 22 1bs.| Starvation | Escherichia coli
' Pxroteus sp
1847 | 9.12.69 | M. | 351bs.| Starvation Eacherichia eoli
' Streptococci
7042 9.12.69 ., 33 1bs. | Stavvation -

*# estimatedvwight
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compounds in seal %issue.
(:or full details, see Appendix).

‘ Concentration in tissus, g wet weizht
Tiasue Origin Tat Dieldrix} IDE o8 wT Total 3
content insecti- -
per cent cida
ozgaac-
- chlorine
Cornish 5.2 0.08 1.9 0.31 | 0.22° 2.51 | 46
. ) Ii\'orthe::n;
12 well noume-i
Tex ished) 9.0 0.07 0.5 0.09 0.5 1.16- 3.7
Northemm
{starving) 7.6 0,07 1.0 0.15 0.9 2.12 6.2
cornish - 16.7 0.25 6.7 0.89 3.7 11.34 150
Blubber Northern
=439 (well nouc-| 86.2 0.38 4T 0.66 | 4.4 10,14 | 34.
ished )
'(‘:;am) 73.3 0.57 945 136 | 7.4 18.63 | 25
Table IZ Synepsis of concentrations of organochlorine




TABLE TII

Concentrations of Avcenice, Lond & iercury in Soal tissues,
expresused ns wicroproms per gramdey welpght of tismo.
(Annlyves by U.B. Allen, Merlowood desonveh Slakion, ilstwee
Conservaney, Granco-over-denda, Lanerah :’n.'e) .

Cormuntrntion,f”‘!li dry woirht

Spc)c;(i;mon Tincue Arsenic Lead lercury
(7643 Liver 20 1 5
( 7847 " 54 'R 5
{§ 7852 Liver 3 1 13
* Kidney 15 £ 1 12
(s
‘§ 7620 Livex 5 8
¢
< f 7634 " 1 4 9
m
ﬁ 7789 " 10 3 7
8§ (1) " 29 2 n
HE63 Liver 17 2.6 3
Kidney 42 4.9 5
HG66 Liver <1 3.5 6
. Kidney 1 2.2 £ 0.5 .
& Ho67 Liver 3.5 0.6 4
@ Kidney 3.5 1.4 )
| B noes Liver 20 4.1 1
B (i.dney <1l 2.1 6
E 11665 Liver 15 4.3
Kidney <1 1.4

DSW 038l46

STLCOPCB4021970



Table IV

Humber of hours in the month with rccorded wind-
specdu of 20 knots ox over nt St. Mawswn nnd
Hilford liaven. (Zata from Metcorolopicnl Office)

. Seplember Octobor Hovember
St. lawgan 3 31 17
Milford Haven 30 , 20 (]
Table V

Avernse wind epeed and direction for three
days in llovember, 1969, at St. lowgan and
Milrord Haven. (iuta from Meteorolomical Office)

Jovembers
7 I 2.
St .Mawgans  Speod 19.3 24,7 20.2 knots
Direotion 343 288 272 dogrees
Milford Haven: Speed 12.0 15.0 17.9 knots
Direoction 330 2606 271 degreen
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Liast of Fipurcs

Fig.l. Mup to show dimtribution of reporis
of dead and Jdying seals on the Cornish
coaut. TFive similor roporta from
Pombrokeshire are also shown.

Fig.2. The coaagt searched for young seala.
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Concentratious of orgnnochlorina compoundn in scal tinsues,
expreused ol porte

bopartment of Mriculture & Fisheries for Scotland, Pitlochry,

JIEINY

per million, wet weight of tiuauo.
(Mudyoes by A.V. Holden, Jreshwater iicherien lahoratory,

Pertbshire.)

T Concentration in timoue, p.p.m. wet weight
Fat '
Speelnen | pigque | Content | Dieldrin |  DDE TDE LT PCB
"o- per cont
( 70843 Liver' 4.3 < 0,01 0.9 0.15 0,4 17
1547 " 2.3 0.07 1.8 1.3 0.1 36
750 " 4.5 0.11 1.2 0.57 0.8 71
0,10 " 4.1 0.05 1.0 ¢ 0.04 £ 0.03 3l
R Y " 11.1 0.15 1.6 < 0,02 ¢ 0.04 43
a0 1709 " 2,6 0.04 1.0 € 0,02 § 0.04 26
a0 (1) n o7 0.11 5.1 < 0.04 € 0.08 90
o
L
” §vcruge 5.2 0.08 1.9 0.31 0.22 46
d 7043 Blubber | 37.5 0.44 8.7 kD! 4.5 173
; 7047 " 8.2 0.23 8.1 . 0.9 5.0 187
7852 " 4.4 0,08 3.2 0.27 1.7 118
...
Zlvorn(;e 16.7 0.25 6.7 0.69 3.7 160
HGG3 Liver 10.0 0.04 0.7 0.09 0.7 5.2 )
HG6G ! 9.2 0,11 0.5 0.09 0.4 3.9?
HGGT " 7.9 0.07 0.3 0.09 0.3 2.2)
}v rage 9,0 0.07 0.5 0.09 0.5 3.7){}’5
HMGG3 Blubber 84.7 0.37 6.0 0.86 6.5 A4 i}
}1066 " 8704 0.58 409 0065 401 34 '
o HG6T " B6.6 0,20 3.3 0.46 2.6 254
B : ) )2
u Ehveru(;e 86,2 ) 0.30 4.7 0.66 4.4 34)
- )
E‘v eG4 Liver 7.4 0.05 0.7 0.09 0.6 3.9 ) o
1 (1665 " 7.8 0.08 1.3 0.21 1.2 8.4 ; A
‘b 4 se]
AVI"] age 706 0’07 1.0 0. 15 0.9 6.2 3 ‘QJ 8
? ™ " : 7'@ ,
{ HEG4 Blubber BU.4 0.54 10.3 1.17 7.6 50 ){; a
g {(:(B) " 67.1 0.59 8.6 1'15 1.2 A6 ),:; o
E:\w-rn,e 73.8 0.57 9.9 1,10 7.4 40 {
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