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1. INTRODUCTION

The Grey seals, Halichoerus grypus, breeding at the Farne Islands,

just off the north-east English coast, constitute one of the best docu-
mented seal populations in Europe. Since 1956 reasonably.accurate esti-
mates of the number of young born each breeding season have been made and

these show the population to be increasing at an average annual rate of

about 9 per cént. (Table 1).
Year No. of births %‘mortalitz
1956 751 10,5
1957 - 854 16.3
1958 869 13.6
1959 898 w1405
1960 1019 . 16.3
1961 1137 17.9
1962 1116 15.1
- 1963 - 1254 18.0
1964 1436 19,0
1965 1398 - 21,0
1966 1715 . 20,2
1967 - 1776 . 16,9
1968 1793 17.0°
1969 1917 1743
. 1970 1956 - ., 21,1
- Tgble 1. Numbers of Grey seal pups born at .

the Farne Islands, 1956-1970. . L S

As there 1s no 1ndlcat10n of mlgratlon of other Grey seals into this area

"the 1ncrease s’ believed to be bndogenous.- ‘There is, however, some small:

'“scale dispersion from the Farne Islands. The small population of" Grey *

seals found at Scroby Sands, off East Anglia, where 10 - 15 young' are born
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each yeaxr. 1s believed to be derlved from .the Farne Islands. Increaulng
nunbers of Grey ueal seen in the Wash (where they are not yet known to
breed)»probably originate from the Farnes. A small group of bregdlng‘Grey
seals at the Isle of -May in the Firth of Forth is thought also to be.de~
rived from the Farnes stock. '

The seals of the Farne Islands, together with these minor groups are
thought to represent a distinct stock recognisable by the lateness of their
breoding scason.  The noxt nenrcest acjor population of Grey seals is that
at Orkney, where the peak of the:puppingvseason occurs soon after the
middle of October, or some three weeks before peak breeding on the Farnes.
This difference in peak of pupping cannot . beé related to latitudinal differ-
ences &s more southerly populations of Grey seals arc known which breed in
September-October and it is thought to indicate a significant degree of
genetic isolation betwecn the breeding Grey sezls of the Farnc Islands
and Orkney. ' L

"'The increase in the numbers of breeding scals at the Farne Islands
has had effects on both the scals and their enviromment. Some of the ef-
fécfs arce described in-this peper.

2. 'INCREASED DENSITY AND PUP MORTALITY .

Of the 13 islends in the Farnes group that are dry at high water
only 4 are used recgularly by breeding scals. Although the number of breed-
ing females has approximately trebled since 1952 there has been no major
movement to other islands though at least onc of thcséxis known to have
supported breeding scals in the recent past. Occasionbi:pups arc found
on islands other thon the four main breeding grounds butAit is often dffi~
cult to decide if an isolated pup was born on the spot on which it is
found. It is possible, however, that incipicnt colonisation is beginning
at onc minor island (anner & Hickling, in press). As apart from this no
new islands arc being colonised it follows that the increased numbers have
resulted in a greater density of scals on the breeding islands. This has
been achieved both by an increase in the arca uscd by the seals apd by a
- decreasc in the mean distance botween breeding females. - Because of lack
of precise data from carlier ycors it is not possiblp,ﬁp guantify the rel-
ative importance of these two factors. .

Increased density of breeding females has contributed to increased
mortality. of pups. on the breeding grounds. Coulson &‘Hickling (1964)4shbwed
that -there is a correlation between the percentage mortallty of young on the
. breeding- grounds and the number of young present per. 100 m of acccsglble

shorc.



The mortality of young on the breeding grounds at the Farne Islands
in 1970 was él.rb. This is greater than that rccorded ot any other Grey
seal breeding colony. It is approached only by the conditions at North
Rona, another large and crowded colony, where on 22 October 1970 a mortal-
ity of 14.5% wes recorded from a population of 1,769 pups. The final on-
shorec mortallty at North Rona would probably have rcached a level similaxr
to that at the Farne Islonds. In other major Grcy seal brecdlng coloniecs
much lower mortalitics arc rccorded. In Orknqy for cxomplc, on the same
date a mortallty of only 4. 4m was recorded from a total of 1,819.
final mortallty in OrkneJ was probably & little over Tibe ’

Although thore arc some deaths associcted with porturition and some
coused by misadventure or traumatic injurics, the most important single

couse of pup doath on breeding grounds is starvetion, resulting from-the
descrtion of the pup by its mother. This will occur when the social.bond
bctwecﬁ the mother ond her pup is broken or fails to become established.
Thlo is vcncrully ‘result of disturbance vhich originates cndogenously
mmongst the scals on o c¢rovded beach, or is causcd by humen interfererce.

Grcy s6al cows locote their pups by a combination of ‘topographic,
auditory, visual and olfactory cucs (Fogden,‘197l).‘ If as a result of o
disturbance a pup streys far from its birth site or the place where it was
last loft bj its mother, its chances of being found again arc scriously
decreascd. Fogééh hes pointed out that a congested and disturbed beael
is one where a slightly confuscd situation may rapidly detcriorate until
many:mOther;young bonds arc confused. This may lecad to morc cows descrt-
ing 2nd hence contribute furthor to the confusion. ‘ o

The ‘cbbroviated lectation period of the Grey scal (18 21 days) and
the hlgh rote of transfor of food from the mother to the pup constitute.

a very delicate systém which if disturbed will greatly decrcasc the pup's

chance of survival. :

Much of the didturbance is ccoused by the movement of scals from their
pupping sites to the sca. It follows that disturbance (and hence density
dependent mortality) will be groatest when breeding sites extend far in-
land or where pups occur in corridors uscd as o mecans of access to the sea.
Boyd ¢t al. (1962) have commented on the high mortality of pups in the
gullics loadlng to the sca at North Rona. Bonnor & Hickling (in press)
heve shown that the growth rates of pups from the morc dcnsely-crovded N
arcas is less than that of pups from arcas of low density or where pupping

sites formed a single rank along the shore. (Tablc.2).



‘Locality Growth rate

ke/day
Inland 1 .. k 1.20
Inland 2 - 1.32
Beach 1,70

 Table 2, .Axerage'growth rates (kg/day) 0-20 days
- for groups of pups from various localities
. at the Farne Islands, November, 1970.
3. BEHAVIOUR OF BREEDING SFALS ‘

Associated with the increase in numbers of breeding animals has been
a change in their behaviour. At most Crey seal breeding colonies the
appearance of a human observer will cause all, or nearly all, the adults
to rush into the sea. This was the case at the Farne Islands until 1952
when it was noticed that a single cow remained to challenge and charge
an observer. In récent years the proportion of cows which remain at, or

_closé to, their puppihg sites has increased. In 1970 in most areas about
a third of the cows behaved in this way. Territorial bulls as well as
cows'nay also hold their ground but the smaller number of bulls involved
makes them less conspicuous. . »

As many of the animals showing site tenacity would charge observers:
it wao suspechca that this type of behaviour was associated: with agares
siod. A comparison between the anount of aggressive behaviour in the
Faihe Islands and two sites, one crowded, the other uncrowded, -in Orkney,
waé'made.‘ Three items of behaviour (open-mouth threat, lunge .and bite,
Fogden, 1971) were scored during observation periods of 30 minutes and
the results expressed as total items of aggressive behaviour per seal
per hour (Table 3). It wes found that the seals at. the Farne Islands

showed significantly more aggressive bchaviour than the Orkney seals..

Aggressive items

per seal per-hour

Orkney, uncrowded o - 0.7

Orkney, crowded 1.6
" Farnes, locality 1 4.9

Farneé, locality 2 v T 2.8 .

TaBle‘3~ Frequency af items of:aggressive behaviour .
at sites in Orkncy and the Farne Islands.
(From Bonner & Hickling, in press).

It is probable that most of this cggressive bohaviour has been devel-

oped during the llfetlmoo of individual seals, as the result of stress
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duc to crowding. If, -however, therc arc. 1nnatc tendcn01eu towards aggres-
.sivoness these are, likely to . increase in the populatlon as therc are
strong sclective pressurcs towards thlu. Thlu is beCuqu brcedlnb cous |
that react to disturbance, provoked cither by high den51ty of uealu or by
human 1nterferencc, with aggressive behaviour. Wlll tend to stay at their
breeding sites.. Animals that react Wlth tho convcntlonal tlmld behav1our
will- desert their breedlng 31tes (unle S8 preve nted fronm 601ng S0 by 31te
topocruphy)m Deserting animals will 1oso contact w1th thelr young and
lost . pups, Wlll be affceted by the density d nendcnt mortallty, lcading to
a }ovqp‘gurvlvqlf_ In contrast,. covs which show hlgh gite tcnaC1ty Wlll
maintain contact with their young vhich will thu» have a rclatlvely hlgh-
er survival. This will have a sclective cffect and if the orlvlnal ag-
gressive bchaviour was genet}cally determined there,W111 be a pOoltlve
feedback leading to norc aggréssive bohavioui in'fhc populatiqn os a
whole. (Figure 1). -
4 EFFECT ON THE HABITAT. . , , .

- The Farne Islands rcprcucnt on important conuervatlon arca ‘not only
for scals but also for uea blrdu and mﬂrltlme plant communltleu, EV1-
dence of‘iﬁcrcaulng 3011 eroulon is thus vicwed with alarms The er091on

-is the result of destruction of the vcgetqtlon cover followed by Vﬁgh-off

~-by rain in the winter;. a ccrtaln umount of w1nd er081on may occur in dry

weather. : .
At the scal breeding lulundu the dcstructlon of the vegetatlon whlch

comprises low-growing herbs, malnly sea-cunplon (Sllene marltlma), varlous

grasses and scurvy gross (Cochlearis offlolnulls), seems to be initiated

by the burrowing activities of puffins (Fratercula crctica)and the tramp~
ling and pulling up of plant matcrial by nesting gulls (}@ggg spph). On
the scal breeding grounds the arcas damaged by the birds in the spring

and summer arc subjected to the pressurc of the scals in the late autumn.

The movement of the scals over the sward hags o danmaging effecet on regen-
croting plant growth and the scals! habit of wallowing in damp depres-
sions of the ground ccuses the sprcad of broken patches of the vegefation
cover. Where wallows are fully developed the peaty cover and underlying
ninceral soil are churncd up into o thick nud vhich, locking anything to
hold it togother, is casily washed away by heavy rain.

The barc soil which remains is heavily manurcd by the scals and the

following spring supports a dense cover of an annual herb, Chaenopodium

sp., which hinders rccolonisation by the perrenial species. As the



“Chaenopodium is all dcad by the late autunn bore soil patches are again

affceted by the scals and the procéss is sclf re-inforecing. With incrcas-
ing numbers of scals incrcasing soil crosion is likely to occur.
5. SUMMARY.

Gréy scals arc increasing at the Fornc Isleonds at an average rate of
ébout 9 pcr.oent avyéér. Increasing nunbers have not been matched by an
incrcase in thé breéaing grounds occupicd so the density of the breeding
scals has increased. This causes disturbance ond increesed nortality of
yéung; Most of this mortality is the result of pups losing contact with
their:mpfhérs and starving. An incrcase in the oggressive behaviour of
iheisehls’has been observed. The prescnce of -large numbers of scals on
végétatediarcas donaged by birds results in the destruction of the veg-
ctatioﬂ-éovef and subsequent erosion of soil.
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Effects of disturbance on behaviour of Grey seals at a breeding site such
as the Farne Islands. The feed-back loop will be operative if the aggres-
sive behaviour is genetically determined.



