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" AESTRACT ‘ S
The prouth, age-distribution and morfality of the Cféy seal b:eédiﬁg
ropulation at the 1-‘arne Ivlands, Pbrthumberland, is describedkfrom
" a sample of 674 bulls and cows obtained durlnp the 1977 hreedln? )
season. l _ o
e "‘"The'age*distribution suggests that buils do not contfibute”t6.ther
breeding until their elphth year and, even then constitute only a,
small proport1on of terrltory holders. The tulk of the breedlng
" bulls are ared from 12 to 18 years, older anlmals becomln? ewcluded
lthrough senility and death. Cows do not apncar to bLe recrulted to
the. breeding population until their tenth year, though arller rejl
" cruitment may be masked by the selective.female pup culls of 1963,Sf
1964 and 1965; furthermore, greater timidity of firét-tiﬁelbreedeﬁs
nay have 1mprovcd their chances of escaping from the hﬁﬁtvrs. B
Pup production at the Farne Islands has been recordcd slnce 1956,‘
éé it is possible to calculate the total Portallty of fomale year—in
classes from then until 1962, the last blrth year of nnquls fully
fecruited at the time of sampling. *huse data are compared vith
‘those calculated from a life-table of the Crey seal " The observod
nortalltles ‘aré’ less than those vhlcn were calculated fro~ tho
llfc- able,'vhlch probubly accounts for t&c 1ncrease in the nuwberu
and 11fespan of thc T‘arm_ Islands’ pooulatlon. Pous1b1e ewplunatloné,
for differential survival of year-classco are d1scussed.
The mortality of bulls cannot be calculated from the present data,
because it is not known vhat proportion of thc totﬂl populatlon
» vas representéd in the samplc. _
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The Crey seal (Halichoerus grypus, Fab.) pppulatioh at the Farne Islands
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off north-east Fngland has leen oescr1bed by. Coulqon & Hickling (1964) -and
Tonner % chkl1£é“11971a) Uho glVL details of the numbhers of pups born each
year from .the r1L-1950ﬂ onvards. The annual increase in the nurker of births
since then indicates a similar trend in thoe total population. This largoer
population beecan to posc managqﬁcnt problers for the National Trust, vho ovm
the islands, by causing consideralle damare to the soil and vegetation. As
there vas no sign of the increasein population abkating, the Trust took
measures to rcduce the seal nopulation as recormended by Fonner & Wickling
(1971b); 603 adult females, 132 adult males and:575 juveniles and pups, of
vhich the maiority were pups, vere culled by a professional sealer. This
operation provided specirens fron vhich the grouth of the Gréy'seal and the
age, distributiqn of the Farne.Islands population could be investigated.
Ncaourcments of length and-weight were made on most of ‘the seals on

board the scaler's boat. Standard length wvas measured, in centiwétfcs, from
the snout to the tip of the tail with the animal: lying on its "back (Ancrlcan
90c1cty of Nammaloglsts 1967). Veight wvas measured in kllograns vith a spring
balach,“vno adjustrnent keinp made to cormpensate for the 'loss of blood.

| Ihé rclaﬁion;hipgbctween.the-rean standard 1ength'and’age'ih‘£he sarple
is illustrated in Figure 1. Tecrale-seals.appear to reach their maxirun
lengthqafzabout 15 years of apc. :This agrees with the observations of Feuer
(1964), on Scottish .Grey scals.: TBulls apparently reach maxirum lensth at about
11 years of age.. Hewer (1964) -hasishoun that”the rate of increase in baculum
indcx; a StatistiC~which incorporates both ‘the ‘length and weight of the os
penis, -becomes asymptotic at about this ‘age. Thus it seems that m':"ilpﬂ Grey .
seals, though becoming sexually mature in their sixth yoar (bevvr 1064), do
not reach £full size until their eleventh year. '

- The relationship betveen the mean veight and are of the hrenyéal
(Figure 2) shows more variation than that of length and ape, particularly
so in the case of the bulls but the sample was smaller than that of the
females.  The variatien is largcely due to the snecirens being taken during
the breeding season, . Neither bulls nor covs fced during their timd on the
breeding grounds and considerable loss of weight-mdy'bé.eXpeéted; $o individual
weights may vary, depending upon the length of tirme an aniral ‘has heen ashore.
YETEOD OF AGF DETEPMINATION B

Annual srouth rings have been described from both the dentine and cerentum
of the canine tecth of the Grey scal (Lavws 19533 Mansfield & Fisher 1966{ '
Hewer 1960, 1964). UYewer's accounts point out .that ;bp;dépfiﬁé?is not 'deposited

after the closure of the pulp cavity, vhich occurs during the fifth or sixth year.



.Je states. that, as the cement:is demosited externally, 'there is'thérefore'nb
. reason, theorctlcally, vhy it! cannot continue to té'used to indicate age throu?h-
.out the entire life of «the anlral. rlvc anirals branded as pups by Cou]son &
Hickling in December 1960 (Coulson & Fickling 1962) were taken durlng the 1972
cull. An.cxamination of the rings in the cermentur of the canine teeth of these
seals of knoim age confirmed:that they are laid down annually, and fhc’agéé‘bf
the specimens collected. in this vork wore theréfore determined from counts of
thesc growth. rings. . ' e
‘Longitudinal sections vere:icut. from the roots of the tecth with a ‘double-
bladed diarond.sav., The sections were removed from the tooth by 2 transversc
cut, .then.polished on a fine carborungun stone luhricated vith water. ’THe&_
vere exanined microscopically with transmitted light. After reroval of the
scction, the remaining transverse and longitudinal surfaces of the root werd
polished .and then examined. by side: illumination, using the microscope light -
screen devised. by. Bedford -(1964) for determining the apes of fish from pollshod
surfaces of -sectioned otoliths. ' Thus’ scveral  cut surfaces and a lonpltudlnal
section of each:tooth were compared to obtain an accurate assessment of the'
age of each seal. k ’
.1Most. Grey ceal pups at the Farne Islands are born in I'oventer (Coulson &
Uickling.19A4), so that:for practical purposcs the middle of Noverbet is a
corron. birthday.. Since the cull was perforrmed during’ this month, all spcc1bens
were a.whole number of years old.: i .
The.uterus of each female vas cxamined to determine’ vhether 'or not she
had pupped that year. If there was no evidence of a récent pregn mey in-a
young :scal ., (a distended uterus or placental scar) then she was not“considered
to be .part.of .the brecding population = though she may have been mature ‘and
available, for.fertilization for the first tire. Similarly, Hewer (1964) has
shown that hulls become :sexually maturc in their sixth year, end that ‘aninals’
of.seven years or more-have:a‘baculun index greater than 1.4. The bddhlﬁ‘ofl
the rale specimens were weighed and measured; those vith an index below 1. 4
were considered. to be: irraturce and excluded from the brecdlnn ponulatlon.‘

AGL FRECUENCY DISTRIFUTIONS = . o
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The ares of 639 scals (554 females and 135 nales) were determined. ‘ﬁi?e
females. of six years of ane or.less showed no signs of having pupped during
the breeding scason and were.consequently excluded from the age-distribution
of breeding cows. Similarly,: ten males' had-baculum indices belowfl.b; and
they have been excluded . from the age—distribution of breeding bulls. The
age~distribution of the breeding stock'is showmin Fig. 3. The oldest cow in -

the sarple wvas 38 years old and the oldest bull 26 years old. Previously,



the oldest fcmalc Grey senl talen. in-the wild ‘vas found to he at least 46 years
old (Fonncr 1971) and the oldest male 23 years old (Fewer 1964). This suggests
that‘the\llfQSp;n:pfr3J= years. for cows,. used by Hever in .constructing thc life-
tabie for the female Grey. scal, might be:extended. T v
Although Crey seal bulls have been shown to attain sexual maturity in
their sixth year, the age-distribution diagran (Fig.2) suggests that they do
not contrlbutc to the breeding population until the age of cifht.” Fven then,

they form only a small proportion of the breceding population, possibly because

they are not yet sufficiently strong or experienced to successfully challenge

thc_doninance of the established bulls., The najority of hreeding bulls are™"”
aged from twelve to eightcen years and presunatly belons to the ape groups
vhich are most able to defend their territories. The older anirals becere a
progressively less irportant corponent of the breeding proup, because of' ™
rortality and the increasing difficulty of holding territories’ in coﬁpetitioh
vith.younrer, fitter animals. The sample of. territorial bulls considered here,
taken on shore may not be completely representative of the vhole rale brecding
ﬂopulntlon, olnce copulﬂtlon" betveen cous and non-territorial bulls vhlch
occur in Lhc vater (Fomner 1272) may he age specific. ‘

Younger fennles are not as well: represented in the sample as might be
expcctcg,from Hever's deternination of the ape of maturity in fermale Grey scils
(Rewver 1964). There are.scveral rossitle explanations. Tirstly, there were
vsélcctive culls of female pups in 1963, 1964 and ‘1965, when 347 (299 fomale),
336 (325 female) and 318 (317 ferale) pups were killed (Coulson & Hickling
1965, 1969). Thesc fipures represent 48%,. 467 and 467 respectively of the
total number of females born in.these years, assuming a 1:1 sex ratio at birth.
Secondly, as thcihpnters?‘boatSuappronched;thc islards, lorgc nurbers of seals
entcred the water., It is possible that thé younger' females, perhaps breeding
for the first time, were more ready to descrt their pups than the older and
rore cxpericnced breeders, and vere conscquently disproportionately represented
in the sample. A third possibility is that full recruitrment to the brceding
popuiation:docs not occur until age class 10, cven though the females are
known to maturc at four or five years of ape (Fewer 19€4),

'ORTALITY ,

Slnce 1956 the, total number: of. pups born each year at the Tarnc Is 1ﬂnds"‘;
has been recq:dgd and scen to have increascd:at a rate of 97 a year (Ponner” & o
Hickling 1971a). It is therefore.possible to.determine the ‘total rortallty .
of year-classcs for those animals born-after 1956 whose year-classes were
fully recruited to.the breeding stock by 1972,:that is year-classes 1956" to
1962, s : :
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A pup, count was not~possiblc~in 1972 because of the cull hdé; with the
1“p11cat10n of the 97 annual . increase in pup’ productlov to the 1971 count,
COV° would have come ashorc at the Farne Islands in ‘1972, If it is further
assured rhnt this nurber represents-only 0% of the total female steck, a
.pregnancy rate sugrestoed by Mewer -(1964), then the size of the stock is 2740
éninala. Since the proportion of the female breeding stock which was sérnled
-1s known (20. ON), it is possible to determine the number of cows from cach of

the year-classes 1956 to 1962 which survived until 1972 (Table 1).

Table 1 The rortality of Farne Islands Grey seal covs

Year of No. of females of = MNo. of fcmale' Mo. of females of Nortdlityi

" birth cach year-class pups born¥* ~each yoar-class
1 in- 1972 sample surviving in 1672 A-R 100
(a) . (B) A S
1962 40 558 200 : 64,2
1961 - 41 568 205 63.9
1260 36 . 510 180 64.7
1959 36 i 449 . 180 . . s _ - 59,0
1958 24 o 435 120 , 72.4
1957 32 . 427 : 160 62,5
: 49.5

1956 38 376 100

* 1‘1gure*s rcpresent ‘half of the totals given by Eonner & Flck11n" (19713),
aoqunlng 1:1 sex ratio at birth

The results show a very much greater survival than that cxpected
from Hewer's 1ife-tab1e (Table 2). Even vhen the calculation is made using a
907 prepnancy rate, survival is far too high to agree with Fewver's assurmption
for a static population. This increased survival would account for the
increase in the size of the populétion and is reflected in.the ohscrvad
longevity.

Table 2 Nortﬂllty of Farne Islands cous compared
with thosc from Fewer (1964)

Aze class Mortality assuning Calculated
a prefﬂ1ncy ratc of: mortality, after
" Fewer (1964)

207 907

10 C 64,2 - 68.1 85.0° ;
11 _ 63.9 . .. 68.0 85.8 ‘
12 ‘ 64.7" ' 68.6 86.4

13 59.9 64,4  87.8

14 7204 . .-75.4 88,2 v

15 77 62.5 66.7 _ 90.0

.16 e 4905 * . 55,1 60,3
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+. There is .also a differential survival of the year-¢lasses. Tor example
a swnllor proportion of animals born in 1958 survived to 1972, compared with
those born in 1956. Slnce Ferrer: (1964) proposéé that 607 of the Eortélityvﬁ
occurs during the first year of. life, it is likely that thé effect df'ﬁny"wﬂ
factors influencing rortality will be greatest during thisipéfiod. If such
factors are more oxtrcme in some years than othors, so as to cause a large )
annual diffcrenc* in first-year rortality, thcn, since qubsequont nortallty

mu«t be very ruch less, their effect w7ill be reflected in the proportlon ‘of
: S

i

that ycar-class surviving throughout life,
It is not possible to apply mortality calculations to the male bro edlnn

nopulation, because there are no data on the proportion of the total male

populatton thnt vas present in the breeding haulouts and.available for~8ﬂwp1ing.

It would he necessary ‘to obtain 1ﬂrp R randon s1np1eu fron“ﬁon-broedlnc ha ulouts

in two scparate years in order to obtain 1nfornﬂt10n ﬂbout the nortallty of

bulls through direct usc of an 1ge frcquency d1 trlbutlon.
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