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.. ',AESTPACT

The 'r.routh, age-distribution and mortality of the Crey seal breedinr,

population at thc Farne Islands, t!orthuIJ1herlnnd, is described froM

a s.urplc of674 bu11s and CO'JS ohtai~ed .d,urinr: the 1972 ~)reed.inp,

season.
:.!

The age-:Jistribution surgeat's that hulls do not contribute to the
I' . .' , .' . . . ~ . .

breeding until thcir eir.hth year and.ev~n 'then 'constitute on1y a,
- . , ~ " i

sMa11 proportion of tcrritory holders. The 'bulk of thc breeding

bulls are aied frOM 12 to 113 years, older ani~a1s hccominr, ,excJudcd,

through senility and death. Cows do not nppenr to he recru~ted to

thc brcedinB populaiion until their tcnth year, thoußh cnrlicr re-
, "

cruitt"!cnt P1ay bc nasked by the sclective fcmale pup culls of 1963" ,

196~ and 1965; furtherMore, greater ti~idity of first-time breeders

ma)' hava iJ'1proved their chances of escapin~ fror.1 thc hunters.

Pup producti6n at the Farne Islands has bcen recordcd since 195A~

~o it is' pOS1'liblc to calculatc tho totai' I"'ortality of fcm;lle year­

classcs fronl thcn unti1 1962, thc last birth y~nr of, anirn:lls fully'"

rccruited at thc time of sanp1inr. These d~ta are cOIJ1parc? ~nth
. ,I

. ; those ca1cul<1tcd frann lifc-tab1c of th(;' r-rcy' s~~l. Thc obscrved
; t',

t"'ortalitics ';reless thnn those uhich were cnlcu1atcd fro.... tbc
. . -... ' ..,'. ") I:' ,'.. " ;.' . • .•.

lifc-table; uhich probab1y accounts for thc incrcase in thc nUI"'~,cr$
. ' ..' •. .~.., r :. -, .'" • . t. I : ,; . .' " .. ').

and lifcspin cf 'thc Farne Islands population. Possible explanations

for differential sur~ivdlofyenr~c1asscsarediscusscd.

Thc l":'ortn1ity of hulls cannot bc calculntcd fron thc prcscnt (~ata,

bcc:lUSC it is not known uhat proportion of thc total population

\1aS rcprcscntcd in thc saI'lpl~.

INT~ODUCTIO~J

The Crcy seal (HA.1ichocrus grypus, Fn9.) popul:ttion at thc Farn~, Is1:m?s
.:.. .:
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off north-east En[;land has becndcscrihed by C<ju~sön:& Hicklinr,. (i964 )·and
~.. .-'._,-~~ - -," ," . ; '::.,- ~_.-..... .•.. . "." .

Ponner P, Hicklin[; (1971n) 11ho give details of the n,unhers of pups born each
l . .

year fro!'1the r'id.~1950G onlrards. The annual incrcase in the nUl"'bcr of births.: . .;

since then indicatcs a sirr.ilnr trend in tho total population. This larr.~r

population l'c?,an to pose T'~~.map;epcnt prohlcr's for thc Uational Trust. "1ho Olm.

thc islands, hy causinr consideralle uana~e to the soil and vepctation. As

thera vas no sign of thc increasc"in populntion nbatin~. tl1.c Trust toole

mcasurcs to reducc thc seal 110pulation as rccor'J11cnc1cd by ronner & llic!~linr:

(1971b); 603 adult fe~alcs, 132 adult nalesand'575 juveniles and pups, of

uhich thc ü'a10rity Hore pups, uere culled by Cl professional sealer. This

operation provided speciT!'ens fron uhich the r.rotlth of thc Crey seal and thc

agc distribution of, th~ Farne Islands pop~lation 'could be in~estigated.
,,1'.- '.

GP..0{l'n: ,! "',', . \ ':.!

rfeasurements of lenrth and .\!ei~ht ,;-ere made on nost of 'thescals on
, "

hoard thc sealer'n boat. Standard length uas measurcd, in centimetrcs, froM

the snout to the tip of the tail,Trith the animal lying 'on' its'back '(AMcrican

SocietYi~~ t'ai'11'1alqr.ists 1967). rrcight lIaS IT'casurcd in kilor:rans uith a sprinr;

halance, ,.no ad,iustnent r.cinr J'lade to co~pensAtcfor thc 'lass of troor! •
• ,1 I" •

Thc rclati(;msh~p bet,,]ccnthc IT'c.:m stnnd,1.r(l length' ,md ;'<'I[;e' i~the sar"'ple

is illuß~r~tcd in Fir,ure 1. fena1e-'seals. appcar to rcaeh thcir nmd.l".Un

length.,<1t:. about 15 ·ycars of M~C • .This agrees nith the oh'scrvations of Ect!cr. ,

(19~4) 1 on. SC9tt~sh .Grcy seals.: nulls apparently reach mi1xinum>lcnp,th nt about
. ' . .'

q YC;alis of,<1-pe.; Hel·1Cr (1961.) ,has lsho~m thnt'thcratc of incrcasc in baculum

index. a I:/tatistic ,uhich incorporates boththc: lenp.th anrl wcir,ht of'''thc os

penis. ,.bccpT'lcS asyrrptotic at rlhout thisaf,c; Thuc it secms thnt Mit.'le Grcy

seals, ,though .bccoT11inr: scxually naturc in their sixth ycar (lieFer 196/.), do

not reachfull size until· their elevcnth YC<lr •

. Thc rclationship bctneen thc MC.1.n t7üight nnd a~c of thc nrcy' seal

(Figura 2). shovs ~ore varintion th.:m thnt of lcngth :md a?Ü~' p,1rticularlY

so in thc cnse.of the bulls but the sa!!l!,lc T1as sJ"'lallcr thnn thht of thc

fernales. Thc v~riation is larr,ely duc to thc spcci~cns bcinr.'taken durinr,

thc brccding senson. Neithcr bulls nor COT1S fced durin~ theirtiJ"'lcl: on thc

brcedinr, grounds and considerable loss of "cieht·nny'bc cxpccted, sciindividunl

l1cights nay ,vnry,rlcrcnding upon thc length of tine m-i arii~al ':hns hccn ashore.

•

•

t'ETPOD OF ACE DETEP11U1ATIOty
,.,' .. '.

1\nnunl p,ro~lth rinr,s havc 1">ecn dcscribcrl fro!'1 both: thc' rlcn'tinc "."nd ce~ntuM

of thc cnninc tccth of the Grcy ncal (LUHS 1953; r':msfield 8< fisher 1960;' .

He"cr 1960, 196/.). Poper' s accounts point out. that .th.cdcn:t~ri.b" i"s nof'depositcd

after the closurc of thc pulp cavity. l~lich occurs durinr, thc fifth or sixth yenr.
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:.Vo.,.st:.ltes: thnt, ns thc ce~ent, is dc!,ositcd cxternnlly, "therc ts thercforo no

,.rcnson, thcoretically,'uhy'it:cnnnot continuo to cc:\'uscd to indicnto age throurh­

. out thc entire life of, the nnir:mi." fivc' ;mit"als bnindcd as pu'ps ~y Cou1 son &
• • ", .• ', ,', ••. ,." " t'·.'f,

Iiicklinp, in Dccenbcr 1960 (Coulson ,9, l!lCkllnr. 1962) 'm:ire takcn dunnr, thc 1972

cull.!m,exnrlinFltion of thc rin~s in the ceT":cntut"of the caninc'tecth of these

se,,~s of !:notm np.e confirncd, that the'y are laid cHwn annunlly, 'and thc' agcs 'Of
thc :speciT'1cns collcctcd ,in thin 'pork Hcrc thercforc dct~~in~d fron counts ~f'

,these, ~rovth" rinf,ts. "

.. ,Longitudinal scctions Fcre ;cut, fron the rootsof the '. tectl{ t1ii:h n '~10ub1e­

blndod diaT":ond ,sem. The scctions '·Teh:: reI':1oved froD thc tooth by 1" transversc

cut, ,.thcn,polished on :l. fine enrborunduM ston0 lul'rieatcd uith p~ter. Thcy
, , I

pere cxanined Microsco!"ieally t'1ith' trnnsnittcd li~ht. 'After rC1""'o'val' of the

scetion, thc rernninin~, trnrisversc ahd lon'~itudinal 'stirfaces of th6' root t'1~~C

p~li~sh;cd.<lnd thon exanined.by sidc illu~in:l.ticin, usin~ the niero'score fi'r,ht '.

se):"ccn devi,s~d ..by: Ik:dfo.rd: ",(1964) for dctorrnining thc nrcs of fish froM'poli~hcd

s';1rf.aecs of ·seedoncd' otoliths. ' Thus' scveral' 'cut' surfaccs :Uld a lön'~ittidinal

section of co.chrtoothwcre conpnrcd to obtain an o.ccurate nssessncnt of thc'
age of ench seal.

,', :!~ost Grcy eenl pups at thc Farne Islends are born in rovenr.cr (Coulson &

Uic1:ling, 19(;4), so that: for practical purposcs t:11e niddle of Nover.-.b'd:· is :l
'., -

eOilI:"on birthdny ~' Sincc thc ccH tms perforned du ring- this rnonth, ati' speciI:1cns

wcre a·t-7holnnu~her of ynnrs old.'

Tho" uterus of eöch feM,üe P,1.5 exnnincd to deterniric l1hethcr i or not she

had puppcd .thnt,yenr. If thcrc uas no evidcnce of arccent prcp,nnncy in'a

Yl?un&seal,." (0. distcnded uterus or plaeentnl scnr) then ehe t>'n~ ~bt"'consider~d '
" '. i' ..

t9, ,~be ,pnrt .of "thc. b:-ecd ing 'populn.tion - though she nny' have r.ecn f",nturc' ;lnd

avaUnblc: for,fcrtilizntion for the first tit"c.' Sinilarly; Hm\'er (1964) 'hels

sho\\"Il ,that hulls büconc :sexu::l:1ly I'1<1ture in thcir sixth ycnr, end 'tllat :nninnls

o~..sc~en .Y0<lrs orporc·,havc ,a 'bo.culun index r;rcnterthan 1.4.: Thc bnc'ul'iiof

the r.-alc specinenG rere veir,hccland t"'.easured; those llithmi index belo\! 1.4

l\'erc considercd. to 1>e' iIJ'r'eture and excluded fra!" the breedinr,' pOr'ulati6n.

AGL FREQUENCY DISTRlfUTIONS

The ares of 6ß9 seals (554 fc~nlcs and 135 nöles) llere deterMined. 'Vive

fennles of sb: ycnrs of n~r.) or, lessshol'7cd' no siens of' h:winr,' pupped dudnr,

thc brceding neüson and tlere .conscquently' exc1udcd fron thc age-distrihutiOl1.

of hreedin::,>; CO~TS. SiT"'i!l1rly,: tcnI:1nles:hn.d·'hnculufl indices belmIL lI, nnd

they have been cxcIudcd"fror:1 thc: ayc-distribution of brcedinr. bulls. 'Thc

ar,c-d.istribution of the brccding' stock i is shmm",in Fig. 3. Thc oldest co,", in

thc sm::plc uns 38 yCRrs old amI thc oldest bull 26 yenrs old. Prcviously~
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thc oldest fCMfllc .Grcy 5e~1 tnl:cn in· the· tvild ~lns found to' 1,c at lenst 46 ycars
._; ",1:, . ;. _. ..: . - .

old. ,(Fonner 1971) a~cltl1e olelest 0:11.e,,23 years old (Peucr 196/1). This suggests

thnt thc~ lifcsp~m of.35 yc~rs for eows,. uscd by Hever inconst'ructing thc 1ifc­

tab1c for thc fena1e Grcy.scnl, nipht'be'extcnded.·

1\1 thou~h Grey. senl bulls hnve hccn shmm to :lttain sexual Mnturity in

thcir sixth yenr, t~c ar,e-distribution dinr,rnn(Fir,.3) sU~f,csts thnt thcy'do

not eontribute to thc brecdin~;populntionuntil the a~c of ci~ht.'Fvcri thcn,
l' ';',

they fom. only n sm.ll proportion of thc brcedinr. population,' possil)ly because

the:," are not yet suffieiently strong or cxpericnced to sueecssfully' ehnilcnGc

the doninnnce of the cstablished bulls. Thc M.:1iority of hrccdinr, l'u11s öre'· ,.

agcd fron tHelvc to cip,htccn ycars nndprcsunnrly bclon~ to thc nr:e groups

vhieh. are post nblc to defand thcir territorics.· Thc oleier nnir'als bcecI"lc a

progrc.ssivcly 1.ass i",portnnt eot'poncnt of thcbrcccHnr, r.roup,' hcel1use of' .

r.'ortality <'nd th,c inercnsinr, diffieulty of ho1dinr, tcrritorics' in eOMpetition

uith, younrcr, fitter: nniMnls. Thc sm'"!ple of, tcrritorinl ~ulls considered hcre,

taken on ,shore, mny not. bc eompletely rcprescntntive of the t 1hole t:'ale brecdinp,
, ~ . !. ':.' , . . .

population, sincceopulntiot1.s betueen cous nnll non-territorial bulls uhieh'
• _~, • . ., I ..

oceur in thc uater (ronner 1972) I':1<1Y 11e ar,c spceifie.

Younger fen~lcs aro not <1S ~~el1.rcprescnted in thc sanpIe ~s~ip'ht be

cxrcctc~.from Heller's dc~emination of the ap,c ofn<1turity in fcnn1cGrciy;s~als

(Heuer 19(4). There are. several possiLle explnn<'tticns. First1y,' theic Here' ,',

scleetive cuUs of fennle pups in 1963, 19M nnd1965, Hhcn JI.7 (299 fc~nle),

336 (325 fennle). and 318. (31? feI"'nle) pups Ncre killcrl (Cou1son & 'l~iekling

1965, 1969). These f.ipurcs rcprcsent 482,.46% nnd /.(,% rcspectivcly of the

total number of feM<11es horn in. these yenrs', assur'anr: a 1: l' sex ratio at birth.

Seccndly, as thc, hunters:t ,boats.nppronc~ed the is1ands, li'rr,e nunbcrs of seals

entered the 'mter. It ia. p~ssihlc thnt thd younpe~ fena1es, pcrhaps breerlinc

for the first tir.'c, uore More ready to dcscrt thcir pups thtm thc older ,md

r.'ore cxrer~cneed h~?cdcrs, end trere consequently disproportionntely rcpr0.scnted

in the sm:ple. A third rossibi1ity is that fuU rceruit~ent to the breeding

population,docs not oceur until nr,c elass 10, cvcn thour,h'thc fenales are

knmm to I'"!.-ltuTe nt four or fivc years of are (Power 1964).

r~ORTI\LITY.. '
I,."

Since 1956 thc; totn1 nuobcr of pups ~orn cnch yenr nt the F.1.rnc IsIÄrids

hns been reco~c.ect nnd seen to have incrQnscd:nt a rate of 97, aycar (Ponner'&

Hicklinp, 1971a) •. ,It is t,hercfore. possih1c to dcterninc the 'total r.ort:ility

of ycnr-c1nsscs .~or those aninn1s ·horn·nftcr· 195G vhosö year"e'lnsscs "~Türe:
• " !.. .. ~: •

fully recrui,~~d: to .thc .brc.eding, stoc1<.,by.1972~,:that-is 'ycnr"';dnsses 1956' to'

1962. .' ",.' '.. .. ;., .
. . ~, • r './ . ; i 1 i ..

I;

•
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!I. PUP,. count ,'.~as not-:possib1c'in 1972 bccausc of the cull hut, \·lith the. . ~ ~ . . ,

n~p1icntion ofe,thc 9% nnnunl~incrcasc in pupproduction to the'1971 count,
. ~ :":- t~· ·t,·~ :.:

nt;O r,~~~~ thnt no nultip1e .births occur, it cnn bc ;lssuncd that 2192 pregnnnt

cop~ t:1Ou!~1 hnvc COTT'C ashorc nt thc.Farne Is1ancs in '1972. If itis further

as~u~ld thnt thisnunl'cr rcprcsents on1y 110Z of the total fenn1e stocl~ ~ Cl

pregnnncy ratc sup;restcd hy lIcuer (19114), thcn thc sizc of thc stock is 2740

aninals. Sincc the pr~portion of the fernale brecdinr stock ';hich "las sarplcd

is knovn (20.02), it is possiL1c to 'dctert'line thc nUI'1bcr of COHS fron cach of

thc ycar-classcs 195G to 1962 ~~lich survived'until 1972 (Tah1e J).

TaLle 1 Thc nortality of Farne Islnnds Grey seal cous

• 'Year of
hirth'

No. of fc~alcs of
each ycar-class
in' 1972 sarnp1c

Po. of fcpt'l1c'
pups .born*

(A)

No. of fenales o[
each y0.::lr-clnss
survivinr in 1972
(B)

II.-p • 100
A

•

1962 '~O 558 200 fi ll.2
1961 41 568 205 6'3.9
1960 36 , 510 180 64.7
1959 36 449 l.RO 59.~

19513 2l+ 435 120 72 .4
1957 32 427 1()0 62.5
1956 38 376 190 l~9 .5

* figures rcprcscnt' half of thc totals givcn by Eonner & Hicklin~ (l971a) ,
assunin~ 1:1 sex ratio at birth

Thc results shO\7 n very T!luch f:rcater survival th:m that .expcctcd

fron Het<lcr' s life-tnblc (Tab1e 2). Evcn uhen thc ca1cul."tion is t1~'1de usin~ n

902 pregnnncy r.-lte, survivn1 is far too high to ngree lJith Peuer"s nssut"iption

for n static popull1tion. ihis incrcased Rurviva1 tJOu1c! C\ccount for thc

incrcasc in thc size of thc population and is rcflected in.thc ohscrv~d

10nr,evity.

Tab1e 2 lfortelity of Fnrnc Islands cous conpnrcd '
lJith thosc froT!' }~euer (l9fil~)

A~e cl<'lSS ~ortn1ity qssuMin~

a prcr,nnncy rate of:
,Calcu1ntcd
Morta1ity, after
Hcücr (l96 l \)

10
11
12
13
14
15
,16

} .

802 902

64.2 68.1 85.0 ,.
63.9

"
68.0 35.8

6l~. T 68.6 R6 .lf
59.9 6f; .4 87.8

. 72 .l~ 75.t. 88.2'
, 62~'5 66.7 90.0
·49.5 55.1 90.3
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There is ,nlsoD differential survivnl of thc yc~r-clnsscs. For eX~Mplc

n ~l'1allcr proportion of nninnls born in 1~58 slirvivcd to'1972, cO!'1pared "Jith

thosc born in ;1956. Sincc PCl!er· (1964) proposes that 00% of: thc r'ortnlity "

oC,curs~lurine thc H,rst ycar of life, it islil~ely thht thc' cffcct o'f hny ",'

fnctors influcncing t"ortality pill'be grcatest durine this'pe·dod. If s'~ch'"

fnctors are ~ore extrcnQ in sone yenrs thnn others, so ns to causc 3 1arge

nn!1unl differcnc,~ in firRt-ycnr MortA1ity~ thcn,' since Rubsequont' nortnlity
". '. - . '.' ... : ," ~. " .'...

qt.wt be very r.uch 1ess, thdr cffcct 'lHl 1'-c rcf1ectcd 1.n thc propoi:'twn of

thnt ycnr-c1nss surviving throughout lif~.

It is not possiblc to npp1y nortnlity cnlcu1ntions to thc I't.'11c br~edin~

~opulntion, bccnusc thcrc nru no d~tn on thc proportion of the total na1e

population thnt Hns i'rr.sent in thc breedin~hnu1o~ts ;lnd .JlVailnb1c for· sm"pling.

It~;~~lid-'~c~cc'cs~~;y to oht."lin~n;~·a·, rnndon snnplcs fr~M"n~n-brcc(lin8 h~~~outs •
.', . . ~ . .

in tlvO scpar.'1tc ycnrs. in order to obtnin inforTIHtion :>.bout thc ,nortnlity of

bul1s" throußh direct use of ;}n nBe frequency districution.
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