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Tho cecurronca of doatha amongsi seal pups in Cormwali i

of 1')(m wag inve ixbatm‘ oy thu Seals Keussrch Uail of W S-8-C.
) 218 Rehearch Unit gave intervicus wo ihe pr

0 ;m,uimu of thesc dnvesyigntions. lNow that tlo.se
b 3L woald be in tho best inverents of everyone iff vn esien ; atcolnt
wers povtuced,. Do following report ic not in the siriet foewm of a seientilic
pupes wid o sonowhat more diseursive; it 19 hoped that thouo seceiving i4 will
boar tlde up mind. Novertheless, the inventigntions reported :nd the cor—
clusionu reachod have bzen purwued with tlie utmost ucientific rigour,

the avtie

Aokrowl edgomente

The Patur:l Environment Research Council (N E R C.) ond the Sealo
Raponrch Unit wre mich irdebted for the help they roceived {rom pecnle ranticnsd
in the rsport, uwnd in particular, for tho co-opergtion they receivod frow
Mr, Jouiis, who runy a scal sanctuary at St. hgnet in Corrwn]], ent the Koyl
Sociuty for o Pruvention of Cruelty to Animals (RS P C 4 ). Mo facilitic:
acootuod by the Minismtry of Agrioulture, Ficheries and Food (MW A F F ) locally
wers of great asuistance and we are particularly indebvted to Mres AV, Holdwn
of tho Departmont of Agriculture und Fisheriee for Scotlund Mighories Labosr: tory
at Pitlochry, and 1o Mye. S., 4llen of the Nature Conservancy's licrlewood
lHopearch Station for the chemical analyoes.
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Connjderable publlic concern wus exprasned in the wutumn of 1969 o} bow=
ing reporte of dend and dying seals being wushed up on Cortwnll sheres,  The
reporte veferrad mduly to young neals but alze to adult nealy sufieving from
taniome ubtel were dengribed ng "burn marks™, There repertn followed closely
on Ahe peported deaths of around ten thousand guillemots and olbher birdy of
(he nuk Camily in e tepion of the Northern Irish Saa dn Septewbney and Octalier,
Sown of thens birdn were found on exarmdn:tion to have higher lovelu of nome
orpgamoct borina componndn in their livers than are normally detected in rouline
woni Loring, and Lhin Joad to supgestions that tho sanl deaths might be snimil-
arly connocted with pollution,

Tho HEBRC Soids Herearoh Unit inventigated the event with ihn help of
varionn othey orpaninationa and pooplo. Mout reporte of nenls were received
theemgh Mee Ko Jones, who for the past nine years haw run a nasl nanctwrary al
Gle A, and from Mre Ge Griffiths, ROI'CA Inspactor at Penzanc:, The MAMR
Vet cpinavy Invantigation Centre at Truro carried out nome of the post-mortem

Cuninadionn, was ranpongible for all the bactariologeal findings and provided
1nboanlory snd offioe froilities. Other orpunisations asminted with analycen
af oy and tisoues,

The pups

It has beon stated that more than 50 pup meals have been found dead or
dy g on the Cornish cosst, MNre Jones hau given detaile of P21 rescrte of seal
pupe in Airfieultica, of which he has personally contirmed 1fi, Four pups nre
SO wlive in his cares Mre Griffiths hur recoried 10 sealn, plns 4 paosed
Lo Wry Joneas One rich pup, which nubmequently died, was recejved from the
Inlag of Scilly. ‘Thare is thus a total of 40 reporta conoerning 36 reals which
wore edther found dead or died soon afterwardn,

There were two reports from September, five from October aul the remainder
fvom Novombar and the early part of December, Mpgures 1 shous tha distribution
ot the dond and dying pups,

Mr. Jones oays that ordinarily there are,reports of & or 9 pupe in
difrjeultion each year and Mr, Grifriths nug amimdbar Pigeeag thoe
reportn for 1969 are wore pumarois than uwsual. Tt is not eertain to what
exiant Lieswo rveporta indicate a true increase in the number of dend pups.

Tha puhlicity in the loeal and national presu, nod on telavisicon, hd ihe
ndtitionn] effect of causing a greater proportion of dead se~lu to he reportet,
Iherd nenls are not usually reported to the RGPCA or Mr. Jones hecaune they are
ponb huaean aid,

Of the nealn which died, 9 were subjectad to a full post-morierm axami-
mation and 2 othern were nprofousionally examined. Four Jiviag jups were
axamined al Mr. Jones' feal sanctuary, One of theme, collectind at Yortrasth
w4 December, was o fol and heulthy pup with an estimatnd weight of about
60 Jlmw; it appeared wel) able to fend for itself,
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A necond op (T189), capbuaced tho mame day Al Godeovg, ) woan G poeaer condition,
Lo phed A2 1l and el ceveral Witeemarke on 3L body, animi) e g

Lo Lleeso ot bdebed by aduitl oends on o paoes nob there cen whivh colieit el
inge  Mwre vere no signu of preoe infection,  Thic ueal voutd bave hod sl |
chows of purviving in the wild. Tt dicd from accident.l caures on % Doacember,

A thited pop wan enplured at Newquay on 26 Hoverdiar and the Courth al

o hpnes on 16 Lovombars  fGhone were fed on a milk/worgarine diey with
wirekaral . RBoll vero veary much undersizod for waaned pups and probably weghed
abouwt 3y by, eachic Mr Jones thought they were nol putting on weight propevly
coneider i."f, lmw rhelh Hmy al.o One had nuwe guparf jcinl eye infrotion Coeve whieh
tovore jnelaled,
al ths panciuary ),
X ael Bacherichiin
nlnmu w (] (l]r‘n( 2 Jy Testponsibie for

(l in unhl:\ly Uuu .my of Llu ne o
the poor condition of the pups. €, pue iu often precent nornally on
miocun membranens and vking I' ]3_ mrl ! Ay both anterobacteria, are widely
dintribuled an nonep: \U)O(mnm ouvnnimn's, “Hut way caee infectiontd, an can

N9

The renmaiins of o pup oarcass fourd at St. Agnes on 4 Docambar were
axaominad.  The animal had beon dead aboutl six weekn rml the head and the
anterior part of the body were misging., Its weight at death wan entimnted
nt aboul 20 1bs, It wam probably either a utill-birth or a sturveling which
hid roceivad no milk from its mother.

The findingn of the post-amortem exnmination of ten other seals arve
mmmarined in Table To One soal (7789) dind from sccldental anphyxia.
One (6022) wan fournt to be suffering: Crom puoumonia, but only il Jungs
wore available for examination. ‘o (GALT and '{6?(\5 were recorded an dying
from, neptionsmia, Tho caune of death of the remuinder was diapgnosed u
slarvation,

With the exneption of 7789, which died from accidantal canten, and
100, the body weighte of tha ramaining seven animaln were all 35 Jho, or
logite The avorage walpght of a (roy real pup at birth it aboot 31 1be, and,
under noral feeading, 3t roaches a weight of botwern 90 and 100 lbs, by itn
noventoenth day of 1ife, when it ie weaned (Coulson & Nickling, 1964).

Yont (rey ncal pups in Cornwall and thn south-wesl generally are born
fn lnate Saptombor and Ootober (Davies, 1957) mo thit 1t ia Lighly jrobable
W11 the pups examined wern wall pant the nge of normd) werning,  Thus A1)
pups wedghed (excopt 7620) were grossly undovfed, 7377, which weiphed anly
12 b, had Lhs lowest weight aver recorded for a Orey venl pup, 7(: D wan
entimaled to bm 65 lbe, but the post-mortem report ssid Lherce wns “oome degrc
of mturvation". Probably thiv estimute wan muoh too hiph; a pur wsighing 64 1bn
io pJump and fat with a well-developed h]u\n per Inyor and would shiow no nignn

of utarvation,
Various organinms were cultured from the nenls nvaminad, lncherichin

2014 wan recovered from five of the wpecimeny, up. {'rom oﬁ“;nrl
nn"thorowi from two. Thena organiams are pro

ly normally preaent -

non-pathiogensy but they ¢ Jeid to voplicnemia (nn in (S87) in an mhunl

1o noor oondition, Pasturclli multecida ( = Ly Geptica ) 40 pathogenic for
o large numder of differant animaln, robably the mont important rola that
Panturcedla mult v playn in diveass in that of o secomdary invader whon

A Teointancs of the anima) has Leen reduced by varicws atrom:ca”  (Mspehant
& Pnoker, 1967 pp. 339-340), Paoturolla haemolytica in alno «n dmportant cocons
dary invador, Ao with P, wuliccida environmental factors are thought to le
important in leading to infection. .
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From Four of Ahe smimale examined so oraicms covld be cullaeod,  This
it Pty dus to Lhe sntdbiobic Lherapy they had yeeosvod Ulide oy 11 depe ot

Gare,

Samploew of tiaves Crom spaciwans T8A3, T84T and (757 were pubjensted Lo
novirelow denl oxnmdnation by the Vetorinary Investigatiow Conlre, Bristol,
Raru) o were al) nepgative,

The bacterielogical findings show thnl nenl deaths were not due to sy
cpdemic dinenps,  The penmonin and septicaecmia dispnosed probably popre.
tanlodd Lhe Lerminal ntegen of a decline due to Ynck of food, rather tha the
inf'aclion of an otherwice healthy nnimal. Magnovan, weights and baichorio-
Loprien) examinntious indieate that the primary ecause of deibbh v e Yndbrition,
An tho animals examined represient 25 per cnnt of the {olal »yelinbly yeportad
dend (o very high peroentage for an episode of thin kind ) 1t in juctifi Wwle
Lo oxtemwd thic conclunion to the mortality ar a whola., Vanmible civies of
thiu utarvation are digcuuned later.

The adult neals at the lirzard

llaportn were recajved of sick adult cenln at the Lizands The Senln
Henanrolr OfCicor visited the Liward and intorviawed 4woe people who had tecn
thane nenlsy the following ig a oynopsis of their account.

A membor of the crew of the Lizard lifcboat saw a larpe seal, about
6 Feet fn Jongth, on the old alip on the alternoon of 26 Nuvember, 1L apponred
to be ganping through ite mouth and itn noutrils were opening und cloning.
There wart somwe white mwuens arowrd the nostrils and mouth and the seal wiped at
fts faca with {to flippera, PFalches of fuel-0i) whre v nt on the body
(thin is usually seecn on neale in this urea) but on tho sides of tle neck wan
what Waus domoribed nn g "burnt patch” where the fur had ;one. Thio wae not
the oort of mark that could have baen caused by entanglement with a rope.

The following day a pup was geen on iha elip, The pap appericd to bhave
w nore ayn eurrownied by mattery grense bul it wan livaly and enopped at the
lifeboslman'e boots, It ia not wsunl to uee seal pups at the Lizwed but
Fynonoa Cove and Soapy Cove ugually produce u few pups o (ch yenr,
.

On 78 Novembor a big meal wan seen with a raw band around ity neck, ‘Thiu
ooal was gauping and ito back jarked in a convulnive way.

On the aftorncon of 29 November a vary big neal wos seen on the slin
and wan approachod to within iwo yarde. Ilus unper lip uas rolling back qud
jtn eyen had a glazed apponrance, It wiped ite face witle il flfpporn,  Tle
animal gave off stenm from its akin.

On Sunday 30 Nevember, threoughout the Jow water in the middle of the
day, & very large ucal was ashoro on u rock. This was approached Lo within
thraa yarde. The seal wauy lively and age ilve and barked at the lifeboalmin,
On tho right side of itu neck wan a patch aboutl five or si1x inchen in diametar,
from which {he hair had gone. The skin waus 'rising up’ :nd though it was
not blecding: there was an ooze from it.e Ii wua po ble Lo nen the Mesh and
white fibran, A cowpanion of the lifeLoatman, pregent al tho time and who
had barn correborating this acocount, vuid that the lesion resenbled an over-
grown aablle ping=worm,  On the lof't ajde of the neck wia o pateh of about
the snme uiza,  llere the hair wan pressnt bul war walted by o greany and watlery
diocharge.  The poxl rubbod at those palehen with ite flippery from time to Lime,
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The Jilahoatmar Lhonght that the lanions deneribed were nol st oy
bite woumit, o niid the skin hud nol been Lorn,  lle v sopee that The
adult seale sipghted on those four cccanionw were all nopirite animadu.

A Yonn) fiahearvan gave a similar, but leun extennive, aceount  and
puggerlea that e voal seen on Sunday @i bl Wive eoncht s e b a
Yobster pol or & wreck when hunting for breum or cunger.

llona of theoe 8ools was veen after Sunday 30 November.

A roport of seali with "burn warks" round their mwcks at fund'o End
was mude tu the RSFCA Inspeotor at Penmance, but the animale could not he
Jocnatml,

The dencription given of thess lesions tallien with Jenionn obuerved
by membaru of the Jonln Research Unit on both Grey and Common senlg of
Eunt Anglin and in the Wash, Their aetiology 1o unknoun Imt their appenr-
ance corracponds with a long~standing ulcerativa condition of Lhe nkin
with baoterinl and possibly fungal infection.

It is not possible to make a diagnoois of the condition reported in
Cornwnll as no spacimens huve bhaen securad and no qualifiad peraons have
peen theso seals. A wimilar ulcerative levion with necrotic areasn haw
boen doucribed from the dolphin Lugenorhynchus obliquidenus (Johnson &
Ridgway ]969). Poeudomonta_aorurinons wan isolated from this lesion;
the same organiem wae identified from the infected eye of a seal in the
provent inveutigstion, It eeemn most likely that these lesions nre due
to seoondary infection of a minor wound on a seal that is in poor conditinn,
Superficial wounds in seale tuke a long time to heal as Lhe lowered akin
temporaturs causod by immersion in wuter hindera tinoue repair. If the
venln seen at the Lizard were bulls, which seoms likely no all were dan-
cribad as large, then the neok lenjons were on the arca most often wounded
during fighting in the breeding season.

The nignificance of the gusping raported in two of the sealu jis rot
known, 3eals somstimes nuffer from lung-worms, but this would ciune: Lhem
to cough, not gasp, If the nealn were ruffering from pnouwonin, an n
rasult of lowe of condition and subsequeni infedtion, Lhey mipght nhou
respiratory distrees. Seals never normally inhale through the mouth,

Soma adult neals might .be oxpected to be in poor condition at the
ond of tho breeding season, but there is nothing to connect the dencriled
condition of the adult seals at the Lizard with the reports of dend and

A

dying pups. .

The quention of pollution

Mention has been mnde of public feurm of onvironméntal poisoning,
arouned Ly the deaths of sea bird: in the Northern Jrieli Sen earlier
in the autumh of 19GY., The oxintence of a Ministry of Defence {MOD,
exporimental eotablinhment near Portreath nuturally added to this sreco-
lation about pollution.

With thio in wind, oigne of poinoning wore enpecially look-d for.
No ovidence has come to light that oither the deathn of Llm pup: or the
condition of the sick adult meals wers caunad by pollufion ap roiconing,
ajther chronic or acute,
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There wore no nigno of gantritin or onleritin (apart fram that
annocinted with sepilcuemin in two casus) in any of the pupn
axpuined pout-morton. The description of the sidindult vealn
doen not allow diaguonis but it io very unlikely that the
lewionn obuevved could have resultod in chronic polsoning.

1t could be mpooulnted thut they wore coused by acuto contnct
with u corroaivo vubntance, but it is imposgible to wsubntnntinte
or oen invoaligate such a osuvggeation with no specimens nvailable,
and it 1o thought probable that theoe lesions reoultcd Irom
infoction of wounda.

Ticoue eamplen from 7 of the Corninh neal pupn were analyaed
for owganophoaphorus and organochlorine residues, Io or:rmoephenpheres
compounte ware detected. Organochlorine cowmpounds leaked for were
the peaticides dieldrin and DD, tho brenkdown products HDE apd THi,
apd o proup of subniinoes commonly know as polychlorinited biphonyln
or I'Clln, Theme compounds are all highly lipophilie and hanea Fourl
Ainnolved in the body fat, Provious aseay for thene nulutancen in
nanlt ha:t bern by annlyeis of blubbar vomples, but the omaciated nb
of the Corninh sealu allowed only liver to be routinely uged, thon:h
thres blubber samples were also examined, TResults for Tiver ard blubber
agree when corrected for fat content (Gee Table TI),

A suckling seal pup miy become contaminated with organo-
ohlorines from roesiduas present in its mother's fat. Such
roniduou might pase throvgh the placenta to contaminate tho
Sfoetun bofore birth or the pup might become contaminnted by
drinking milk with organcchlorinc-contaminated milk fat.
The poooibility of ocontamination through the skin exintin,
but the quantity which could be involved in the course of
tho pup's life would be minute., Althowsh quantitative data
are laoking it is bslieved that the great majority of the
organochlorines found in oeal pups thal huave not bogun to
feod for thensolves have beon ingosted with the milk and
that tho ocontamination found in the pups therefore raflacln
the gondral contaminntion of the seal stook.

It follows fram this that the amount of oontamination
prenent in a suckling seal pup depends both on the degree
of contamination of its mother's milk and the amount of
milk 1t huo received. If for any reason less thaa tho
nornal amount of milk is taken, the total does of organochlorinen
obtainad from the mother will be smzller than if tha jnp hail
taken n 41) ration of milk. However, if the depvived pup
then nubnaquenily ntarves it will use up what 1itide fat {2
has but not the dissolved arpg-mochlorines, The perult .y
thin 4o o vine in the concentration of orgrnochlorines in
the fni,

Tho wituation 1n thus oxtromely complicated. Truo
compnrloony bebtweon ovganochloring concentrationy cnn
anly boe wade L7 tho nutritiOnal atatus of the anianln
compaead i3 aintlar,  As. all the Cornish waterial

originutod from atmevi piaps, o closs of unimnls not .
¢ e Pt MONS 036962
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{nvestigntod in eurllor work, it was declded to compnre Lhe
Carntole nruplon with material obtained from % seal pups,

3 well nouslehed and 2 stavving, Lakon An Jwnuey 1970 from
another colony,

Tho results obtuined (uee Table IT)are nok sasy to intorprot,
A compnriiton of valuos from the woll nourishad and sterving
noaln from the Northorn colony shows thal the concantration of
ovgnochlosrineo found is highor in the sterving pups. As
oxplainod onrllar thin doos not imply that tho sterving veals
have recoived a groaber quantity of organochlorines Lhan the
woll nouriohed sorlen. In fact the oppowlto in the cune,
boonuno tho utilisation of fat by the starvving andmnta hea
conaentrated the orgenochlerines inte tho mwall smovnt of
fat rensloing, Ay nelther of the starving anlmuls froen Lhe
Northecr owaple wan an emnciated a3 ary of tho Covulsh nenls
oxamlund (oxcopt for 7789), the concentrution effecl I more
markod in tho Cornish seals. On tho other hand, the well
nourlshed animale from the Rortheen colony, having vocclved
more mllk fut contnining dissolved orgunochlorine compounds
from tholr mothers wilk, have thersfore recejved a higher
Lotal done of organochlorines,

Whon the concentrations of tho various compounds in the
tisouen nro compnred it in found that dioldrin, DD and its
dorivativen IDE and THF are fowul in simidlar concenluntinns
in oeal pups from both Cormwall and the Horthorn colony.
HBocaune of tne ooncontration effeut cauncd by starvatlon
it sooms likely “hat dieldrin and IDT pollution in Cornwsal)
{0 nut a8 heavy a0 in the arca from which the Northcrn scals
wero obtained.
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The enne appears different for PCBs, and Cornieh uonln contain 3 to 10 tim-n
mora than the meals from the North but considarably less than seala from
Bant Anglia, whoere Groy and Common seslns have been found Lo contain hetween
350 nnd 520 pepeins PCB in their blubbor., The differencs found in Corninh
soalo in in the proportion of PCBa to olher organochlorinec, bmi it should
be amphantnad that the sample is small and the materinl  (starved pupu)
ununual no no definito conclusion can be drawn.

‘The toxiolty of organochlorines generally io very limnerfectl)y known,
It in believad that whon an animal ic woll nourished, wilh ample Fat renepves,
nonnidervablo concentrationn can be tolerated. If tho aniwmnl'e nutritional
ptutur dnelinen, fat io meiabolised and Lhe disaolved orpanochlorinen ave
relewted into tho blood; such deleterious effeots an are known concern DIVP
and dieldrin in birds, PCBs appsar to be lesn toxic to birds th-wm DT,
No information at all is availabls about the toxicity of organochlorinas
to nenls but oven the most heavily contaminated snimila studied, those [rom
BEnut Anglia which contained 350-520 p.pame PCB, 303G papeme Dl:]’ and
0.0-1,0 pepemes dieldrin in their blubber, did not appenr Lo Le sultering
from wy esymptomn that could be ascribed to poisoning.

Tha Ministry of Agrioulture, Fisheries and Food is currently earrying
out o monitoring programme to determine the Jevel of urganochlorine com-
pounde in marine organioms and fish in the South-went, So far no exceptionally
high leveln have boen reported.

Other aontaminants

Ut LAMAL S

Other tissue samples from the Corninh neals were analynad for traceu
of the heavy metalo, arsenic, lead and wmercury, The reeulie, together
with thone from tl'e oonirol sample of srals from the vecond coleny nre nnt
out in Table III, The levela recorded nre of the same ordar an hus bann
rocorded from nimilar organs from other mammals, thouph the marcury valuco
appear higher, bui there are no data for normal levels in neals, Dasiden
the three eloments listed in the table, a qualitative ac. o waa made for
other poorible toxic eloments, but nothing exceptinnal wan dotectisd,

It had been suggestod that the HOD research ecutablishment at
Nancekuke, on Lhe cliffs above Portreath, might be Lhe nource of poluunoun
effluents, but all effluent from the laboratorien at Nancekuke is clemi-
onlly treatad to render it innocucus, and it is held in tanks prior to
discharge into the sen. The effluent in monitored hoth chemicnlly and biol~
oxionlly, using marine organisms, before it is discharged., The suggention
i thun quite wnfounded,

"What," avked one national newunpaper, "is the mynterious red froth
in the non benealh Nanookuke These rcud waters, secn benoath Uancekuha,
at Godrovy and elsewhers on the north Corninh coant, are cauned Ly water
running from the aditn of the tin minen aftor rain, Tha phenomenon in well
known to Cornishwen and the Red River, which discharvga into 5t, Ives Ly
about n milo nouth of Godrevy Point, hau receivad itn nume from thiu,.
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Reportn of chouls of dead fioh were circulated, These n)) appeitr 1o
yatate to a shoal of young pilchard, found ashore juut to tho wrnt of Penden
Ly Lhe keapesr of the Pondona light-houtn on 29 October. Thene finh weprn
eaamined by the Dintrict Inopector of Finheries at Neowlyn, who uant speci-
wenn Lo the WAFT lcboratory at Burnham-on-Crouch, Thene wers analyaed for
organochlorina compound, including PCBe, but no niguificant concantrationn
wera foand, It vinn coocluded that this whoad had plranded amd cubnoguently
driad ont.

A report of underuized pollack being caught euffering Crom lenionn
dencyibod as ‘burnst', both intornal and external, has also been widely circu-
latods The Inspoctior of Fioheries oould not subatantiate this report and ne
upacimons wore found. Cod and other gadoid fishes like pollack are not
infrequently found nuffering from ulcerative lesjons,

In the oourse of the whole neal inventigation only three dead sea hirds
were found, wmnd although birde were not espacially looked fory thin seemn
n vayy low figure for the time of the year., The luck of reports of dead bird:
in the aren suggests there was no grose environmental pollution.

later Obrervations at Sea

: To check whethar the mortality at Cornwall in 1969 approached totality,
a fiwhing vesuel wan ohartered on 11 Deoombar to look for curviving pups at
known braeding localities  (Figure 2),

The Carrack rocks, about 3 miles wewt of St. Iven, werc first viotited.
H Thioc in a regular hauling place for Groy scals in the swwier, but ig not a
breeding oito. No senls, either adult or pup, were necn at the Carracks but
A very heavy ground swell which broke over the landing placen would have m.de
34 itposeible for tho seals to haul out.

At the eastern limit of St, Ives Day a young seal was eaen in the water
: about 100 yards to the north of Fishing Covej although stained with fuel-oi!
i and rather thin about the neck it wam not obviouwly aick. Another young meal
was seen Awimning vigorously in the aurf to the weut of llell's louth,

At Crane Island a young seal was wéon close to the rockn, and another
| wao soen off Samphire Island and two more nightingn were mude ut lalph's
Cupbourd. It is pousible that thece wers of the sume animal, Another young
senl wan gseen just to the went of Gull Rook.

: At Oull Rook the tide forms an eddy where flotsam and the bodies of
t dead animele accumulate, according to fishermen with local kuowledge, No
: doad senls were neen here, but two oiled guillemots were picked out of the
' 8o,

|

The nighting of six or more, probably neven, youn; seals off the coaut
betwesn (lodrevy Point and Portreath indicates a fair murvival of pups, on
. the basis of sumner sightings cf adults. Only one of the animnls uean (the
firet eighted) did not appsar to be in a perfectly healthy condition, but
goma furiher mortality of youns might be expected in the courac of the winter,
No adult nanle were seen during the trip; they were probably lying up in the
oaves.
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Digenasion

Tho primary cause of death of the weal pups found on the Corninh coast
was starvolion, thouxht to have becn cautod hy the pups becoming rapnrated
from their wothers before normal woaniryr time,

The lactation periocd in Orey woals im very shorly lunting leen Lhan 3 wecekn,
The mother thean daserts her pup which fastu and looes weijht, befors huginne
ing to Cend for itnelfs Uhile i suckleg the pup putn on weipht at an
astoninhing rate, av much an .1 1br/day bLeing recorded (Coulnon & Hickling,
1964) though probubly around 3~4 lbﬂ/(lmy i wure upual, ‘The link bolwcen the
pup and itn mothar, ito only source of foud for ths firnt thren weeks of its
life, is a doliocnte one and should it be broken early the pnup's chances of
wurvival aro greatly dooreanad. It is belicvod that a pup which han not
reacliod a weight of around 65 lba by its laut milk feed in unlikely to survive
tha winter {ollowing ita birth,.

Cou menls are known to lome contaot with their pups as n result of bad
weathor or dicturbance through orowding effects or hwian interforoence,
Crowding doen not nocessarily involve large numbers of seolu; even n amall
number of senls in a oconfined space may conatitute a orrud nnd disturbance
' to normal bnhiaviour may follow, mo that mwortality through cous losing contact
: with their offopring in by far the commonest cause of pup denth on Crey aeal
breading grounds. Starveling pups wander about trying to feed indivcriminately
: from cows, or even bulls and other pups, and are frequently mavagoly bitten,
: Infootion of these woundu may ocour as the pup's condition falls and evantually
: douth may result through septicaemia.

The localities on the North Cornish oconet where seals are found are all
oxposad 10 northerly or westerly weather and most, if not all, the pups pro-
duced’ in thie area are born ia the nea-caves. Although the caves offer nome
protaction from the weather, the spnos inside may be }imited, particularly at
high tide, and orowding of the type mentioned above may occur when oven only
half a dozen necals use u oaves A pup which strays outside its cave miy well
huve great difficulty in finding its way back azain, particulavly if the
antrance to the cave io beneath the water,

. It i probably the lack of good bredding sites which has limited the
Urey msoal population in Cornwall, Orey seoale occur most abundantly where the
breeding fomales have access to sheltered beaches or low grannlanda berind a
beach, By far the largest conocentration of Groy seals in the South-went in
that centored on tho tip of Pembrokeshire, from Strumble Head to Calday Island,
This area, together with part of the Cardiganshire coast, supports a population
of about 300 pups, of which rather more than half are born on the inlandn of
Ramosy and Skomer. About 200 (rey seals live on the Scilly Isles, mainly on
the rooky imletn to the west of tho inhabited islands and ahout 60 pupc are
produoed ocaoh year. The numbers inhabiting Cornwall are less oertain. The
noals are considerably more disporsed than at oither ile Ucillies or Pemhiroke
anl it seoms likely that their numbors are added to in tha summer by animalc
from the DPembrokeshire colonies, However, n figure of 200-250 seals for the
Cornish ovast from Hartland Point round Land's End to the Lizard seems roasoun=
nble, Such n population would produce about GO-7% pups oach year.
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A it wai concluded that abiout 40 pups were raliebly reported deity and
therve vere probnbly now: dead animels which were not found (thoush it Lhought
hat Liese ware vory few) thin would represoul a high morbality i a1l the pups
cowe from Lha Cornich rtock,

Gray nmalo e Jong=Jived aninala, life npann of up (o 40 yoorn leang
yocondnd,  Thoy have fow predatoyi other than wan and the adult mortality e,
in tha nboenee of human interforence, 16 thun very Yow, High juvenito mortalil,
ratony, o M othar hamd, wre the rule at Grey seal hraeding colonier,

On tha lniu of exiuting life table dutu (llower 1964) i1 Jiw: been ancumed
thal on averags 007 of all pups die in their firot Your, wostly tsoon after Lirth
snd wanning,  ‘Thore in, of courne, yoar to yorr variation and populilions bregd.
iwg ot the fool of cliffa are vary liable to total mortality of the yups in
bl weatlher, A upell of heavy wenterly weather is believed te have killed nearly
411 the pupn horn at a breeding nite wuler the cliffs of lonac Hill in Shetland
1969,

In Cornwall, soals are very litile, if at all, molonted by man, Killer
whnlan, virtually tho only eeal predator in English waters, aro rarely oern
of ' Cornioh coxut8, Ao the Cornish eeal stocke do not show a rate of inecrease
conpnrable 1o that observed in the past guarter-century at other Cray seal
celonion at, for example, the Farne Islands or the Orkneys, it is concluded that
the juvenile mortality rotes In Cornwall muet, on averoage, be high., The prob-
able reawon for this is the lack of esuitable breeding sites on the inhonpitabla
Cornivh comnt,

There iw a posaibility that not all the pups found dead origimmted from
Cornwall, and the wuch larger Pembrokeshirs populution sremn & likely source.
liany young senls in Pembrokeshire were marked betwoon 19492 and 1960 hy the Went
Halen Nltwuliots' Trat and of the 62 marked animale recovared outnide tha
wirking area 20 have besn reoovored on the South-west Peninsulag one frum the
Goilly Inlom, 15 from Cornwall and 4 from Devon, Of tho 2% animale mirked in
1969 one hau alraady been recoversd from Cornwall,

Tublo IV showe the incidence of windo of over 20 knot: (corresponding to
alightly mors than Force 6 on the Beaufort pcale) as recorded at Filford laven
nl 58, Mawgan in Septomber, October and November 1969. Winda of thin apend
coulil create eea conditions bad enough to oause nome pupsn in unfavourible vit-
wations to booome ceparated from their mothers. ;

Dotween 7 and 9 November sirong winds blew from betwsen wort wnd north
(Table V) with opaeds of up to 41 knots. All but 7 of the A0 reporis of dead
winl dying pups follow thiv period of bad weuthar, no it :cem likely that mome
of the animala reported could have been driven by the wind from Pembrokeahire
10 the Curnivh count.

1t may be noted here that there was no nimilar reported worinlily of nenle
from the Pembrokeshire const. Only two sickly pups had buen nated at bale Forl
Fiald Centre by 10 Twcember and & repracentative of the Vest Wales Naturalints®
Pruot connidors that thers are only five relinbla vocordr: ol .lead or dying pupen,
four from around Manorbier wnd one from Tonby (¥ige 1). It io highly likely
that otier dunths cccurrad which were not yeportod but it in certain that Lhere
wan no axcaptional mortality in Fembrokeshire,

MONS 036967



Summapy and Conelunion

About A0 roports of dead or dying Gray seal pups on tho Corninh econst
batwaon Newquny and Fowey wera received in the qutumn of 1969, Kiwven of
tho doad vnals wora examined, of whioh 9 waro subjecte of full pont-mortews:,
Thy oaupe of douth wan determined to be starvation; no evidence wis found of
an apidamics

Four adult seals seen at the Lizard at the end of Novombhor had lenion:
on their ncokne Thone loaions &ro Lnlieved to bo the 1result of woundrs,
rocoived in fighting during the broeding soanon, becoming infected.

Annlysos of tispue samples of the dend seals nhiow thoat the Cornich
renl wtockn, like thone from elsewhore in the Dritish Isler, arve contiwinaled
with organochlorine residues. The level of penticide (DDT -nd dinldrin)
conbamination iv rolatively low but PCB contaminutioun in relatively high,
though much lower than in eeals from LBast Anglia. The concentration of lemd!
and arsenio in tho Cornish soal pups i of the uame order us that found in
othor nanmals, Mercury lavels are hipher,

The nenl pupo which were found dead or dying had bscome separated
from their mothere before the normal weaning time which is about throe weck:
aftor birth, and had been insufficiently developed to start feeding for them—
selvos, 'The ooparation was probably ocaused either Ly disturbance or
bad wonther, Hoalthy pups were still to be found on the Cornish coast after
the laut of tho reporis wun received.

Somo of the pupe reported from Cornwall may have originated from
Ponbrokeshire, A upell of high winde in early lovember might have cauned
pupn to drift from Pembrokeshire to Cornwall, .

v+ It in concluded that the deaths were part of the normal juvenila
mortality of tho soals, always likely to be high in Cornwall, and that
extraneous fuotors such as epidemios or pollution, were not involved.

W. Wigol Bonner

Jealo Research Officer
Seals Research Unit
Lowentoft,
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“Tablo 1

Sumnary of po3t-mortwa roports
on ten Grey teal pupa

e o, 1 . . I
el Vo, ertnined Sex Wolght Dingnosin Orpganiumy cultured
6022 27.10,69 F. lungs Prneunonia Puoturella mltocida
only
LuoT 27.10.69 M, 30 1ba. Septicaemia Pasturella multocida
Escherichin coli
1397 19.11.69 . 12 1bs. Starvation -
'/(.9.0' 26,11.69 ¥, (65 133) Septicaemiag Escherichia coli
somo degreo
of starva-
tion
7634 29.11.69 - 29 lbs. Starvation -
(pneunonia)
7117 3.12.69 P, 22 1ba, Starvation Pagteurella haemolyt.on
Escherichia coli
Streptococcei
7189 8.12,69 ¥, 42 1bs, Asphyxia -
1843 | 9:12.69 F. | 22 1bs.| Starvation’ Escherichia coli
Proteus sp
04T 9.12,69 M. 35 1bs, Starvation Escherichia coli.
Streptococci
7852 9,12.69 . 33 1ba. Starvation -

* estimatedwright
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) Conce:x‘:rati;n in tissue, rm wet weig.'-':t
Tissze Origin Tat Dieldriny IDE = =7 Total 3
content insectii-
per cent cide
OTZEST—
chlorine
Cornish 5.2 0.08 1.9 0.31 0.22 2.51 46
§or‘.:hern
Liver \well nouz-
ished) 9.0 0.07 0.5 0,09 0.5 1.16 3.7
Northera
{starving) 1.6 0.07 1.0 Q.15 C.9 2.12 6.2
Comish 16.7 0.25 6.7 - Q.69 3.7 11.34 160
R Northarn
ZiudbeT | (361l nowr-| 86.2 0.38 4.7 0.66 | 4.4 10,24 { 34
ished)
(Z";‘_j;*:;a) 73.3 0.57 3.5 16 | 7. 1853 | 48

0269¢0 SNOW

Table IT Synopsis of conceasTations of crzancchlorine
compounds in seal tissue.
(For fuil details, see Appendix)}.




IAMLE JLL

Concentroationn of Arvsenile, Lond & dercucy in Seal tisouen,
axpressed a micrvopremy per greamdry welsht of tisouo.
(Anly:es by S.8.0 Allon, Marlowood .esonreh dtabion, Lletuee
Connovvaney, O v:m;'u—r)vm'—.'lmum-,__]_,nnm.:th i rn) .

Coneentrati OHL/A '?l‘] dry woight

\ -
! Spo;:mon Tiocue Arsenlc Lead Ligreury
i .

(7643 Liver 20 1 5

(7047 " 54 {1 )
;} 785 Liver 3 1 13
‘ Kidney 15 & 1 12
ol
:N 7620 Liver 5 6
5 7634 " 4 9
'i‘i T09 " 10 3 1

; S (1) " 29 2 1

! 1663 Liver 17 2.6 3

I Kidney 42 4.9 5

i 1666 Liver <1l 3.5 6

‘ O] i dnoy B | 2.2 £0.9

&( o7 Liver 3.5 0.6 4
w Kidney 3.5 1.4 4
B no64 Liver 20 . 4.1 1
8 IG.aney <1 2.1 6
§' 1i665 Liver 15 4.3 3
) Kidney <l 1.4 3
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Pablo IV

Number of hours in the month with recorded wind-
ppecdy of 20 knots ox over at St. Mowswn rnd
19.1f0rd Jiavon, (Eata from ileteorolosienl Orfice)

Septomber October Hovambar
Si. ldowgan 3 171
Nilford Haven 30 8
Table ¥V

Avernge wind speed and directiaon for threco
daya in lovembor, 1969, at St. Mawgan and

lilford Huven. (vutn from Meteorolomical Offise)

Hovonbar:
7 8 9.
St .Jawzunt  Speod 15.3 24.7 26.2 knotn
Direction 343 208 272 dogreos
Mi1ford Huven: Spood 12.0 15.8 17.9  knots
Pircotion 330 286 271 depreen
MONS
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Lint of Fipuri

........ AT LR

Fg.l. Mup to show dintvibution of weporia
of dead and dying geals on the Cornish
conot. Five similar reports from
Pombrokeshire are also shown.

Fg.2. Tho cosst searched for young weals.
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ALCEME

Covcentratious of organochloving cospounds in seal Linvucs,

exprowsed au pote per milli.nn,‘wut woiitht of Lisaue,

(Aadyavs by .Y, lolden, Meeshwntor iisherien labhor atory,

Dupactment of fpricnlture & Fioheries for Scotland, Pitlochry,
Porthshire )

L o
’ L]

Conoentration in timwue, p.p.n, wel weight -
TR fat
Upeelnon | ggpaue | Contont | Dieldrin |  DDE ™ e PCB
"o, per cont
( 1043 Livor 4.3 < 0,01 0.9 0.15 0.4 17
T " 2.3 0.07 1.8 1.3 0.1 36
i " 4.5 0.11 1.2 0.57 0.8 1
R " 1.1 0.05 | 1,0 < 0.04 ¢ 0,03 31
fiy /..)4 " 1.1 0.15 1.6 < 0,02 < 0,04 43
QD) " 2,6 0.04 1.0 < 0,02 < 0.04 26
) " 6.7 0.11 5.1 < 0.04 € 0.08 90
o
i
« pveruge . 9.2 0.08 . 1.9 0.31 0.22 46
S y
Bt
1643 Dlubber 37.5 0.44 8.7 1.1 4.5 173
047 # 8.2 0.23 8.1 0.69 5.0 187
7052 " 4.4 0,08 3.2 |1 0.27 1.7 118
v arufo 16,7 0.25 6.7 0.69 3.7 160
HGOY Liver 10.0 0.04 0.7 0.09 0.7 5.2 )
WGGH " 9.2 0,11 0.5 0.09 0.4 3.0?
1667 " 7.9 0,07 0.3 0.0 0.3 2.2)
g\vuru(;o 9.0 0,07 0.5 0,09 0.5 3.'(§ i
¥
NGG) Blubber | 84.7 0,37 6.0 0,86 6.5 44 f,’
neG6 o 87.4 0.58 1.9 0.65 4.1 34 0%
o 16T " 86.6 0.20 3.3 0.46 2.6 259 1
el o
- :j > T
o tAvornuo » 86,2 0.30 4.7 0.66 4.4 34 )
l: ne64 Liver 1.4 0,05 0.7 0.09 0.6 3.9 )
'1‘! 11665 " 1.8 0.08 1.3 0.21 1.2 6.4 S
Averoge 7.6 0,07 1.0 0.1% 0.9 6.2 3 o
. o
eG4 Blubber | 8L.4 0.54 10.3 1.17 7.6 50 {{‘.;
NCGY " 67.1 0.59 8.6 1.15 7.2 463
thverao 73.8 0.57 9.5 1.16 7.4 w 3
e o N emoe e
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