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e, § Lt Chapter 1.

INTRODUCTION.

In this thesis, a-breeding colony gf harbour seals (Phocar

" vitulina concolor) vas  observed from dxu.nces as.close as

T two netrel. Study from luch elogs range has seysr Baeh nchleved
@ in o:her 1nv!|(15‘llous of this upu:leu‘ As A ren\llt , my thests

14

‘reporfs. novel .observations of the sealstibehavior. These dats

huh -u%lunved pome insight into the! polaible nature and’
[ e L dynanics and organtzacion.
The :\etres!rlal behavior of the h-rbour seal ia not well- , o
understood because it has been inpossible to approach them
‘without causing.a disturbance. Their typlesiiresctionts betsg
disrupted 1s o flush off the beach or exposed rocks they . |

use g4 heuling grounds. If & disturbance continues, they do

not Tesettle. For example; I once observed a clump of discarded .

fishing $&ar wash ashore near a group which caused all the
animals to return to the water. The gear remained grounded

antil §he next.rising tide, and the seals, althougl\ apparently

curfous abl?ut\i-brdl:l- not haul out again until tt Kad w

~ - -

away. "
The wariness of the seal groups o human 2pproach 1s at :

least in part the result of a long histofy of cnnmercill .

. hurveltx‘ng and bounty kills (Imler and Slrber 1947; Bigg 1969;
g . & »
'

i
!
i
i
i
i
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Boulva and McClaren 1979) fisheries pfotection (Scheff:r and

S1ipp 19443 Bonner 1978), incidental kills as the esilt oF

! Flaheples operations (Sanger 1974), habitat destruceion
(Bonner 19785 Clifron 1971; Sumers, Bonner and van Bu:}en", o
L . 11978), and tourist activity arpund b;uding areas.(Rice 19645

Some

‘van Haaften'1974; Vaughan 19785 Rdnouf et’al. 1981).

researchers have indicated that geal colonize adapt t

some E |

sturbances (Boulvn 1973 Renouf, parn. comm. ) but non!

report adaptation to the point of apparent lndlffer:nce to ~

. hunaih X ; '
v . The problems of getting close to the §eals are compounded

< " at some lécations where they do not haul out in the Siie pipb,

over successive days (Boulva 1973; Mansfield 1967) so it u'. S

i mot possible to observe u\: same groyp of animals for a’ ;. T

nuffl:ienl’.ly Mng tine to see any behavioral cm\liltenniel.- ®, .-

At some breeding grounds, even with the best po-.ible Shgeient g

of observatiof blinds, the tuuh\ nblr_uteu portisns of the'

herd (Vgnablen and Venahle! 1955) or l:he T ng tide forces

%ithe cessation of watches’ prlot to the dt-perul of the seals

s (Wilson. 1973)- In the Present study of harbour seals ate

mquzlun, I was able to. xﬁ-ull observation blinds on | : -

L. trnditiunal hl\lllng grounds before the untnuls returned fnr 3 . .

the pupping season. The seals became Ac:ultoned to these

structures and congregated clole by. From these.vantage




S‘tnce ‘harbour aell ‘copulate and feed in tie water;

¥ \lchivitiel :huefare rarely ﬂbsarved, connovuay exists in

the: ltterntnre reg.réfmg the nature and axtent of any uciu, W

urg-nizar_inn ‘they might have. TWera are -u-y tapu!tu uhich

A : | edggest nininul sl’.ructn\'e Scheffer and Slipp (1944) desctlbgd

“ . 'Phéca vitulina richardsi as "gxagnrinu- on Tand bt 2s a rule, ., .

. solitary. 'J(en,fungxng". A ulmlllnr !lznatlomwua‘ dea:ribed W

by n(nvmp (1968) {n'the Gulf of Alasks and Buzt‘(1975) for

o, ‘Phoca vltullna soncelat at, Klq\(alun. Knudtson (1974)

paltu,lnled that the hnrhour seal farned Weoclatisa af . s
~etrangers on land and that uaaocll:lonl were neved ot an ¢
jndu!lng nature. In contrast, Wilsun (1975) and Wilson and . -

Kletaan (1974) have sugges 4 that cSmplex soctal 1nuncnon- :

'uccnr betwaen jnvfenue .u‘h st :uuatun sites fu the cuu

of Matne Iml in the Shez“dh They didrnot 1ndlc-t= 1f I‘.!\e-a

S rell[lql\ h/ip. continued 4nto adulthiood. They belteved that "a 7 B

'1ongzern netlork of aucx(l !el_q_tion-hlpl existed lnd . o -

S ehary juvenll;\!orngd separate terrdatriar groups .and engaged

f A . oin bnutn of play before lettl‘h\g on tidal le'dges. Wilson (1978)

5 e lLruc:nred docially inta subgroups ¢haraéugrized by.adule




; and r@lu;hd tosize and sex with adult
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seatries. Wilsan also’ susgested that:the groups were cohesive "

1s the water and took pact 1a caopenuv feeding scrivities,.

Sullivan (1982) davlr.r.ibzd a doﬁll‘nlncz hierarchy thre space;

on roéky ledgesivas dhe liaiting resouyce: Ranking was linear

dominating a1l -

other age cla

“During. uy p'ua: -tpdiql uf haibous seals.at nrquaxon during
1981 1a vhich T° daveloped some of the ohnv-uon sethods uned
e pre@ar seudy “(see Appendlx ItR: ﬂocumen(ed idna
prelininsry fashion, three characteriiticn wifzh are typical

. - ¥ LY d
of socially orgintzed pinnipeds. First, the Miquelon harbour

eals alvays haiiled out in groups, second they appeagpd to
Form t‘helc groups at the same locjtiéﬂl u'ch day and thhd,
many animals lplllt llll:h of lh!ﬂl’ ‘time engaged in social pl"s
33 ehs folloviagbresiing sensia, i decided to'documeqt these
characteristice in more-detail and to describe the behavior

ls in general in :hmm'pe that from close range

of the g
1 -uh: Be able to add some new and quancitative information.
aboit the behayior af harbour seals:




Chapter 2,
# + ) METHODS .

: ; @ TN U
: ‘ e STUDY SITE "

"The biecding colony of Phoca vitulina concolor at the Grand

.‘Barachois on the French Island of Miquelon oo, s620'W) -

¢« wag nbletved during 1982 from 6 May to 5 July,and 31 July. &
i

to 17 Auguu:.

The Grand Barschots 1s'a shallow triangular lagoon

I
I e . :

i '&pprnilnll’.aly 13 km in perimeter. It is connegted to the-
L PN /Atlantic Ocean by the Gonlet de ‘Langlade, a 200mx400m -
i

loq.g nham\el Witk each'fnlling tide, a nerie. of sand flats

3 * ibecome éxposed 1n'the centre of ﬁe x.ucmm. ‘Jp to aoa<

“harbour seals traditionally haul out at fanr sites afound the

K edge of u-e exposed. sand (Figure 1). In addicion, there 1s

i * " 2 a small ;ronp‘ lpproxlnl e1y 60 gray seals (Halithoerus ¥
. - © . grypus)t r.hnt Gecupy.a site on the northeast’ éorner of the <,

. W ""sand flats (Pigute ). Both qpecigl ‘are forced to abandon’ rl\e
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Ffgure 1. Map of Miquelon !
. Al S
) A
A- Site A
Bsite B s
X :
site C

D- Site D
4- Blind Luc-tlnn T

.—Grcy s-u H‘ulont s:.u
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Figure 2. Observation Blind. i .

the blind superstruttures vere constructed of angle iron
\bars welded into 1utonn‘biie tire rims to form the 1=;. and
‘:\eu. The legs were topped witha 1 m X 1 m angle iron and
wood platforn. A small canvas tent was erected over a tubular
aluninum frame and lashed and stapled to the wopienziozelon
of the platform. Clear plastic eianees e EREN N GE
tent provided a 270 pa'nor.lma\nf fie sandfiats and waterlines *
The windous were secured along three edges with either Velero
adhesive material or brass zippers and were generally rolled
uwp dur ot els Linuiof viewol theobaarvar and chewnal group
during observations periods. The Eourth side of the teat had
a floor to ceiling s1it opening which allowed entry and exit
to.the observer. The opening vas also secured yi:h'a{:hu
Velcro 6 brass z1fpetss The frout of the 'blindiat site B

facedmoreh While the blind at Site C faced east. -







groups started to

PAGE 10

locat‘ione whether I was in the blind or not, so I assume the
f"“ were not affected by my presence or by the close
praximil:y of the hund. themselves. |

“ For the first three weeks of Hly. thu lack of seals at

o:her ‘“ites restricted vatches to the blind lt site B. Once

emble at site C, observations were made

primarily from that site with ond or two visits vu‘weék to
site B. The seils abandoned sites C and D'after 5 July. During
the moult period in August) nhaervu:luns were undertaken
exclusively at sites A and B, since groups did not regularly
format sites C or'D. ’
Before the seals started forming groups at site C, a 200
mX30mgridin 5m X 5 n squares was anchored in the sand
(Figure 3). Crid merkers were constricted from heavy-guage
aluminum wire topped with knotted fluorescent surveyors' tape.
‘The grids were used primarily to determine nll’.e fidelity of
the group itself and of animals I was able to identify. t R
slisoaved Chis grilve nessare the duarancha thay weparatsd
animals in a group and as reference points’ when g:ommgn .

vere betdg made from photographa. .,
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_ ! wger
OBSERVATION METHODS AND PHYSICAL PARAMETERS NEASURED
Recording sessions were undertaken during every daylight -
low tide cycle except when, weuher conditions were so severe

that L:(xelttinl groups did not form. i

Shortly .ftex u‘; tide pank:d, 1 was transported by ba.:

to 3 blind whete T tenatned uitil the followid rising tide
or ungu_;hg seals were prematurely disperseq by'a disturbance.
One adult male (u{;m 4), one lactating fdmale and nine -

. . pups vere marked uuh 2 mixture of red marine

“  withsolvent. The mixture was applied by lobbing a punu-uned -
“chilcken egg from’the water into a septled grihp. The graup
' . always retirned to the Water after an egg was throwm, thys

limiting the number of animals marked. o:‘{‘er methods of marking

- thgweals with various substances met with failure. Unlike T
. other studies (Sullivan 1982), I was able to classify most

animpls according té age class as adult male, adult female,.

P + female with pup, juvenile, yearling, pup and weaned pup. Adults
included animals which were probably age five years and older

and. characteristically had thick foreheads and necks and a ~

llrge size relative to juveniles, whose heads and neckis vere. T

\
“narrover ‘and slecker, and.were probably two to £our years of

] ) S SRR A ALY B smaller stature thad the,adilts:

Yearlings vere smaller than juveniles but distinguishably ¢ - 4
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t =

larger than pups, which were easily recognized by their s

size and fuzzy grey pelage. Weaned pups vere tdentified hy
their pelage and £at conditlon and the lack of an adult Female
in attendance. y
Fhiaianid Jroeps veee phitoiraiiad diriag sl prasis ot iiats

terrestrial octupation with a :riy«;d-uuunud, motor-driven
Canon AT-135 mm camera fitted with a Cafsh D200 ma E4 Lens.
Kodak Kodachrome 25, Ecktachrome 200, Panatonic-X, Plus—X, and
Tri-X films were used during the Hny to July portionof the

' 1982 sesson. During August, Kodak ‘Kodachrome 64, 2415
‘lechniul Pan and Tlford XP-1 £1las were albo used. The type
and fila speed chosen for s particular day depended on the

amount of .v.u.b}\u;n: for maximum grain resolution.

Composite phnln[xlphl of the groups vere taken at 2-5
fatervals duriag the group formations.and at 30-45 ain

es vere

intervals once the group had settled. Two to eight fr
generally required to cover the entire group at one tize. *
Whole-group composites were comstructed from contact sheet
prints of the rolls of film. Sex (vhere pos ‘u'ug), age class,
and group numbers were extracted from the :oipnll:?l by

. exasiining them with a Nikon compound dissecting microscope
at 7X magnification. Colour slides of the group vere examined
directly with the dissecting microscope for the same
information. Visual counts of the numbers of seals ina group

<
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were taken at the same time I photographed the group to

determine the accuracy of the photo counts. - '

’
BEHAVIORAL PARAMETERS MEASURED

- 5
Observations on shallow-vater activity were tape recoxded.
These observations weke later transcribed intos £ieljy

notebooks Af ter the {nitial group activity had subsided,

obl‘r:lathns were recorded directly on plp‘er-
Movement

11 seal movement in the shallovs

Prior to group fo‘{ml_tlon,:
over the terrestrial site and in deep water off the site was
monitored for iteecitive o £ asverait anid ibe age class of the
animals involved. The shallovs included the water over the

sand flats thatdrained off with each falling tide. This water

was deep enough for seals to svim inand played an important
role in group formation.

Ihave defined a prinary group as a variable number of
seals gathering at a_uiu for the first time onaspecific
falling tide Asecondary group wasone which hauled out after
the primary group had been disturbed and displaced back to
i deep water, The same or some of the same animals from the

primary group could “comprise the successive group or groups

1f a number of disturbances occurred. Primary and secondary

groups could form concurrently at the four sites around the
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sdnd £lats.

Aggression 5, oo g e a

Gonflices betveen

of one Jraorg of the followtng bel\uvlnrgl ac

up‘ln?vn motfon Of the. £oréf1 ipper : (flipperlnl or fllypet

waving)-(2) snortlng (3) an Ahtup: lo:lon ui the hend tovard *

i L

the lpp:nlchlng_lnimul and () biting. The durlllan, “when

possible, and’ thher the Tesponse inviived multiple

encounters were recorded, (i.e. 1f the cm@uanu ,8topped :he

£ight, turned’ from one W0 ther and then ra-englxzd). Pauses

Laconflicts with neithér animal- turning avay hut

_oné encounter! A N !

engaging vere recorded

Occasionally, the brevity of some conflftts'and. 11aited
visibileymade it impossible to determiné which seals -ém_
nvolved and where the'conflict oceurred tn the group; Theas
encounters vere not 1m:1\|ded in the usul!u. o e
Play N
1 souuq n.; This activity vas {dentified v)\ep atnue
aninals repeatedly slapped their hind-and fore f“pperu on:
the sand or on the lur!lee of the shallow vater, rnibed

thellulval laterally ondorsaland v:ntrll surfacesy rhb’ned

anlun posteriorally on :heir vmenl surfaces or engaged :l.n‘ 5, %

rapid, apparentlynon-directsd moyesent over the surfacelof
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+

" the sand. Slapping and rubbing between S raptd movegent

» . s
vere recorded adione bout. Bduts of rutblaguich cheseal °

temalning in place on the sand were assumed to be ur.:ching

ori® comf.qr}»muvenents

vas racoided db ‘solitary play ay vas mnu:hzng of objects uch

ad grid markers, sea weed and drift wood. =
2. Torpedoing: This behavior consistéd of high spesd swinaing

jus't below the surface.of the water and occurred inboth deép

and shallow regions of the Barachois. A small bow vave was

‘created by the'torpedoing animal and this assisted fn -
determining the directdion of movement and whether it involved -

approach or departure £rop the' group if a group were present-
7 .
Social Play: Non—-ggruuve l:oml:al:f. bel’.uezn seals was

described -as social.or dnaite plly- Non-aggnlaion Wi

. |
détbruined by the lang duntlun and the nan-vocal nature of
f j-canl-cl: and 1ts cnnaeqnence Componantu af.p].y included:.
(1) mouthing of hind’flippers by one or bothof the animals ,

d neck

sequentially or simultaneously, (2) mouthing-of head

regions, (3) ndunting, where one animal positioned itself on

the backof another gaking ouo-u’n:ul contact’, and

attempted mountin,

where{one antagl attempiet to postion

itself dorlo-ventnlly wikh -nor_h.r but wou\d he dillodged

" by the bottom animal before the mount was cgupleug, )

. dlgging i the i vith a foreflipper

»
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rolling, where a pair chased each othets hind flippers forming
s tight ctrele in deep vater and (5) one slapping any region -+
of the other with i fore !upper. The location of the play

activity,’either on land ot’in the S — recurded.

win

£51lowed’ Eevula- and pups ‘around deep and

: nh-llnw warer prlur o group fo:nltlon and sand exposure. This

folloving bebavior vhich I have térmed shadowing yas
; 3 b Y $

c\unueu‘ud by che animal-swimning {n a head=ur; alert

posture orlentlng‘ovlrd the femalé and pup while nllntuinlng

a distance of 2-5rm. ‘

B ll\luhxnl ' ' o ’
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o FL " chapter 3.
Lt - .. RESBLTS

U vasa nonuny !armed fa-nla \:h ch -pps.ua to

N
teta 10 utero includh\‘ shedd&ng of :he llnuge (ut. The Fup's) |

¥ sack van broken; ia nondiuon found 14l foux &3 £ive dead pupn

This might, po n,xy oacur durxng the blrt
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Although no -ill)-hxrth- vere witnessed, I observed nine

mothers engaged in fllllinx of the hind quarters during

parcurition. Perbaps the dbed pupa 1 discovered had their necks
.

broken ‘during an unusually ugauuu. bout of these movements.

N " . _rumn; nccurred at all sives Auring: z\u lastitvo 'eek- of "W

dring 262 19 May. 'The flrlrn\unngd ‘pups were sighted on 16

Jun.- The lnlt l.-lll lnd. pnp atr of“the 1982 season was

ohd rved on 3 July. Weaned, pips banded .together {n groups of
un :o ‘30 -animals gud llt-ched :hu-nlv-- to tbe groups at

sites A -nd C. No- velned pupl were seen’'in the Barachois

g after the firde veek of Au;n-:' ¥ R .

o b I left the u-ld ation on.5 Jul, -nd retnrnzd on 31 July

o observe the soult pnxod. The, ea duuu; August *

xelchin; 1ts peak around 13714 August: lu.d on puvtmu

reporl’. (Liu; ct al. 197ﬁ Button 1975; Poupin 1981), I had

ot \
R ‘exp&uid nm seal popnn-nnn to be at a uua\ul high of around . .‘

..800-900 antmals but was never .ble to co\lnt, more than 225.

.cuvu} in -nd lrpund the Barachois was ‘unusually

. i : bigh durtilg August due path-pl f£o.the absen

|
of the usual i l

. - swarms of -o-quuou and blackflies. Direct and indirect

hafassment of the seal groupd by Numans might have contributed
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. [
to the decveased nudbers although the typically heavy tourdst
traffic during the pupping season did not cause the seals to
leave the area tn June. An alterpate aife on the south coast
of Petite Miquelon (Figure 1) used by the seals and never
visited hy‘caur‘ug- was also empty of seals When I checked

A -
£t on 10 August.

|
SITE UTILIZATION

At three of the four terrestrial sites that the seals used

arount the Bardchois during the breeding period, I-observed
45 primary and 73 secondary ‘gronp formations. From 7 May to
21 May, all age classes and both species of seals formed groups
exclusively at sites A and B. After 2l May, groups formed
at sites C and D as well. These latter formations coincided

' with the onset of pupping. All groups which formed at site
C occupied the same 100 m stretch of'sand. Initially, pregnant
and lactating females with pups and immature animals were the
primary'users of site C until 16 June when one adult male
arrived with the primmry formation. Prior to that time, adult
malés were n‘nly occasionally present’, afriving after the group

w

established and settled on the sand. After 16 June, from

R s
® ohe'to nine adult males vere observed to settle with the group

el
at site Cwith the falling tide, Primarily mothers and pups
used site D. After 5 July, the seals abandoned sites C and

|

¥
i
i



PAGE 22

D and formed groups at siteEvIA and B ol:ly. Abandonment of '
sites Cand D cotncided with the'last weaning of pups.
I observed at least some aduit males to Wsite lp‘e:iﬂ.’/;:/'
over days. The first adult male observed to settle on sith
¢, tdenes’tiad by a unlqse seasring patterd ou the LeEE alde
of his neck just posterior to and ventral to his ear, used
the same grid l‘a-:at.ion (2m) over six successive days and

. was consistently the first animal to sett™Puith the falling
tide. The one adult male I successfully paint-marked settled
on land four times at ome grid location  al€hough not over
auccassive days. He also consistently returned to the same
1ocution ona \‘lny when three naturally caused flushes occurred.

Over 17 dnys of the moult period, I observed 18 primary

group formations. Sites A and B were uded nearly exclusively
duriagthis piriods Of these 18, ;ight (44.42) ocu’Réd' at
site Aonly with site B not utilized for those days. Pive ~

(27.7%) occurred at site Bonly with site A vacant. On three

of the five daya the group settled at site B howeper,
disturbances from boats early in the tide cycle shifted the
group to site A. By definition, the groups formingon these
three dlsturbed days d1d so as secondary formations. Two group
formabions 1%} sclitesticonenrsontlyr steaein and B,

Sites A, B and C were used concurrently on three days when

fog reduced visibilty to less than 500 m.

A v

L




Primary group formatons did nat appear to be affected by

limited horizontal visipility during the breeding season. At

site C, there was no sigh{ficant¥difference in the average

size of the group at the plime of sand exposure when

visibilities of more ahdfless than 500 m were compared

(F=4.07x10"%, df=1,28, $<}05). In addition, windspeeds less
than galefofce and dfrection d1d not significantly affect
group formatiofs at site C (F=1.72, df=2,24, $>.05, F=1.08,
df-B,#b, p>.65). However, when the wind was galeforcé out.of

the northeast (N=4), i.e. running onshore to the sandflats

-at site C, the seals did not ford a group. If, during a NE

gale, groups formed anywhere around the Barachols, sites A
S50 Biandon oreioceRstan, treD, meraieetlieady Groups B0

not fotn on sites A and B when northerly or northyestarly

gale's uccn:u_d.'oﬂy one westerly gale occurred vi‘:h site D
being abandoned for the duration and the largest group numbers '
of the season Were recorded at site C Alt‘hou;l\.-ome seals

were also present on sites A and B.

‘Reduced visibility affected use of the sites during the
SETE Seited. Diudevittans TR waRy Avaue T6R wiER SRS
walking tours around thé perimeter of the sand flats. However,
1t yas discovered that 'wheipv{ubui:y.u less than 50 m,
amall groups of seals (N<30) returned to site C though sites

Aand B were used in fog as well. "

RN



‘forays into the shallows. Of-these 164 fora
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GROUP FORMATION

The method of group formation along the sand flats followed

a consistent pattern throughout the breeding period from May
to July. During falling tides, prior to the exposure of the

sand flats, 15 or more seals of all age classes and both sexes

(except site C where adult males were not present until late

in the season) congregated in deep.water just off the sites.

Solitary adults, juveniles and adult females with pups swam

into and bagk gut of the shallows prior to group formation..

N
At siteC, l.reeefdeg detailed movement di!rln(lQl of 715

, 94.6% lasted
less than two minutes. The seals swam up to 30 mintd the .

leéswith

shallow water before returning to deep water. F
pups always tried to nurse when they swam into the shallows

but returned to deep water 1f'this proved unsuccessful,

apparently because the flats were still too*far submerged.

The other 5.4% of the forays involved animals attempting to

$e

cross the shallows from site C to site D. Of 9 seals attempting

to cross the shallowa from 21 May to 3 July, only 3 animals
went all the way to site D and remained. The other 6 aborted
their journeys before aite D was reached, returning tosite

C or deep vater. One apparently blind mother and her pup

ISR

remained midway between sites for 25 uin before refurning to



" abdomens, they would agsumeJa "

. the vater, phyéically forming a "U" shape.
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site C.Over the breeding period, an average of 15.9 forays

into-she shallows per falling tide occurred prior to primary

group formation (N=715, -a-xlz.s). . - _
When the water reached a specific depth, group formstion _

usually proceeded unless a huaan disturbance occurred in the

preceedthg 30 min. I have termed thls vater ievel "eritical

depth for adults" and defined.1t as that depeh of water'in |

uhich at an adult.seal could reach the lu\utrn;a with its
abdoatnal reglon vhile keeplng 1ts hegd above water without

being destabilized by wave or current action. Critical depth,

as from pho aphs or d with reference to :
the legs of the blind was approximately 40 cm for adult males,,
non-lactating femsles and when lone adults and lactating

females were pr

nt. Critical d-pth was 25 cm if (e‘ll:l with

pups vere the only animals present at a site. Critical depch

did not apply to juveniles o yelrlln;l

hich never hauled . % /
outGutiliafter « nunbic of wduite had entablished themselves {
in the shallows or on the sand. It was not possible for a
seal to settle before the critical depth was reached.

" Once the adults could reach the substrate with their

shaped posture. This §tance

involved the seal rollifig on its side or r

ining on ite

belly and elevating its h

d"and hind £1ippers well out of
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A "critical number" of adults was necessary to stabilize
a forming group. I-have defined critical number as that mumber,

of adults of either sex whose presence was necessary for a

Animals who

terrestrial gmu‘p to linearly 1nci=n-= in sz
formed the critical number at,siteC l\'rnnged themseives, on
__average, \7 26 w apart {altimags 30, Sm110). Throughout the'
breeding season, the critical number was four adults’ fox all’
sites, Once the'four animals were settled on the sand, the |

i group size was never observed-to drop below four seals and
. v : o~

theq increase in size \ln_l‘ess‘A d¥sturbance caused a flush

- (Figure 5). Prior to the cxlcxcai,npmber se.ttli_ng on'the site,
] . 1to3seals were transiently present. If the critical number
were not presént at any time after the critleal dépth oceurred,
seals that attempted to settle in the shallows 'or on the sand
did not remain in place for,longer than £ive minutes and a
group 41d not formi- Juveniles and anibings yaresmevsy shsarved
iatuebeT SEEY CEAE Lo TS although cney'we‘_re observed
o to settle around the adults aftér the critical number had

settled.

At sites’A and B, adult malés and/or lactating fgmales

formed the critical numbér. During May and the first sixteen
a.y. of June, lactating females formed tl\e critcal number at

llte C. After 16 June and until-site C was abandoned on 5

* July, priwarfly adult dales fdfmed the critical nimber.




Figure 5. Increase In Group Size After Critical Number
R :

% CN denotes 4 animals settled on :f sand.
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.
Juveniles and yearlings were never observed to succeed,in

inftiating a terrestrial group. Ther forays into the shallpwa
prior to critical depth being reached were usually in

-
association with a female and pup. Juveniles qccasionally

frer a diocurPERTeYe

their placement-on the sand was never any deeper than 2 m

settled on their own in small group:

inland and they typically Flushed and dispersed within 1-5
minutes after settling on land. On one occasion, I'observed
" N )
seven juveniles forh 4 group and disperse four times in
succegsion. N :
.
. SPACING
Spacing measurements fot the breeding period were obtained
from composite photographs of the groups, supplemented by

t1gfd observation

Prior to.the birth of pups at sites A and B, the distance
separating pregnant females from other seals ranged from 10
to 12 m (N=§3 seals). Adult males, non-lactating females,
yearlings and juveniles maintained disfances of 0.5-1.5 m
(N=200). This requlted in groups forming With a central
concentration of adult males, females with pups, yearlings
and juveniles surrounded by pregnant females and/or.females
with pups born during that tide cycle (Figure 6), Appr}xtnuel%

half of the females who delivered pups away from the main

N 8
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-rising tide. After pupping and until weaning, lactating a

PAGE 31..

. .
congregation of seals returned to the water with their new
pups and joined the end of the group that was settled on the
sandiclosest to their previous location. The otliers remained .

where they had pupped until they were dispersed on the next_

females maintained distances of 4-5m (N=50) from one another.
Juveniles and solitary adults settled 1-2 p (N=200) from thege’
females withouticonflict. The gaps'created by females and their

pups either joining the ends of the group after the sand-became

exposed or from lactating females fo:\llng the epitical punbes
were filled by juveniles, yearlings or solitary aduits
SEELvtig AL R Re R Sl P

During the moult period, §rowps'consistently formed more
th‘un. 250 away from the blinds necessititing the use of

binoculars for observations. The distance separating the blind

from the group also made it iapossible {g-obtain photographs

tha', could be used to deternine the distances that separated .
the sbﬁ\uonvu, based on an adult seal length of 1.75° ™
m, it appeared that both sexes and all age_classes except

weaned pups which did ot join the groups :}hn:uhud a distance

'
,0f 0.5 m or less throughout the moult period without any sign

of conflict. . ’ »
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: I
GROUP" FORMATION RATE AND GROUP SIZES

The rate of group formation, measured as the number of seals
\settling on'the sand per minute Erow the time of the eritical

numberfbeing achieved until the time of sand upcs Feson the

grid vas conparad over gen-day bln:ks. The mean datly Eormur_ion
" rate wayignitic ntly slover dunng the' ‘tén=day tiae block

which included tha pzrind o! p:ak pupplng (Y‘h 61) df=3,14,

‘-

p<e as) when compu‘ed to.any other: un day block’ pm![—i)upp!.ng 4

%3
However, maximum g!oup numbers were not ligniiicuntly

different over the ‘entire brgedil\g season (F-l 76 df=3,

p>:05). The daily- torpedoing index was not uignlficnncly
correlated with the mean :uuy gtnup formation rate (P=.031,

(dE81 14, p>. oy Sy PCI T

to the first sand becomlng expoled but after the nritioal dept\\

and mnlbar had been relched The leln for-ntlon rlte after '

\» the flushes was 65% fll:ar Lhtn tha mean preflull\ rate for 5 4

El\ole days (menn primary rate of 1.48,seals nin™) N=43 va. -

mean secnndlry rate of 2.25'sgals ninT) Ke6)ope .
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In:reasel 1n gxo\-p size followed a consie:znt pattern of

" expansion on both -ides oi the uuu uhlch forned the eritical

1. Natural: Therewere only three ttde’tycl:l (J 67%) whérein

! uxpnl,!d Fluuhln,g dbe <o natu

“affected, the u'ther 42 fcrmltlolu. - o ; 3% 2 .

1 dutlng the three ul\dilturbtd‘

:h-

fornations was'consistént: As thz ud; p:lrted o un
LA e

aoved® up-the’
body of.the group until :hau way was hlocked by hhe hulk‘ i

of the group. L.cnung-uule. relponsqd .gguuxvely to - . -

crowging nnd . drova tiie offending alfiasl back toward L |

the vater or “swan of £ with thedr pups. Apptuxlmntely alf the

ntnlnad their. yc-tnnn- within.the group as<the zida vas .

vere the fi

‘to swim off to deep water. This might
) )

S . ) S

T, e TR i
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be attributed to t‘hg pup starting to float at ln.elxlle.r time
than the rest of the group. The seals in the shallows remained
in place - long as they «could keep themselves stably grounded
and then eased of f to deep water once this was no longer
pnseihle. During the dlu!ntegrnlion ‘of the group, there was

no play f‘nvuy. s .

2. Dispersal Resulting From Disturbances: Flushing vas the

Tresult ofieither human activity (34.2%, N=25) or natural/

unknown causies (65.82, N=48) (Figure 7). Human activicy
intluded motér vehicles moving around the perimeter of the
Barachois (36.0%, N=9), tourists and sight-seers walking along
the beaches or'on ‘the sand flats (16.0%, N=4), boats landing

on the sand £1a¥s or motoring in and out,of the Goulet de
Langlade (20.0%,.N=5) andJany Yow-flying aircraft (28.0%,

H-7)- The Bl’itl!)\ Airways Concorde flew over Hiquelon twice
aday. und 5 sonic Booms vere noted from those f11ghts! The
sealairataed their heads and -hlfted ‘in'place toward the sound

bf the nol!e on 23»61 nf the flightl (H-IJ) but r.hey were

'_never lushed off the sand:flats.’

Besides the" u'.'tlvi[_ieu of the unl- thallelve-, natural
causes of uu.n(ng récorded at Mlquelon inéluded a sudden
increnle £n the rate ot talitan xﬂn. nwome ciu., the -udden

appearance nf the ,8un‘from bchind a cloud and occuaionllly

RPN B
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flocking of birds above the seal group. Over a number of

successive days in late May, approximately 35 grey seals

arranged themselves in the midst of the harbour seal groups
. ) y - (Figure 8):Gr;y seal p1.y,nc:1vuz’ lppeured to be relpo.nlible
for five of the harbour seal fnuhu ch-t occurred.
During the breeding period, 42 o pR— primary group } ;

-formations were distyfbed by human-related activity ot

activity of nad Tunknown origins resulting in'73 flushes 2
while an observer was in place. Twenty-five (34.2%) were the
direct result of humaa activity and 48 (65.8%) were the result
of natural or unknown factors. Secondary group formations
occurred after 38 (90.5%) of the 42 disturbances but often .’
resulted in more £lushing thus the higher nusber of Elushes
per primary formation relative to disturbances. Boats and a
I;elicap:er landing oh or near the tarrestrisititesvare
responsible for the four ingk;nces of secondary groups mot

forming after a disturbance. There were no signifjcant

dlfferences in the nuaber of flushes thet occurred during the . .
pupping, nursi g, ning and post-weaning periods (F=h.61,
4f=3,24, p>. 05) &

Each of the 18 primary group formations observed during
the moult period had at least two and as many as 11 complete’ ot .
flushes from unknown factors prior to the group settlfng on

- /  the

and. However, the seals attempted to settle on the pite
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before critical depth occurred and appeared to have dif ficulty X i

muncuntn;; their po’uil’.lonl on the substrate. 4
There were 22 disturbances where the entire group startled

and moyed tovard the water but did not actually flush (Figure g

9). At low tlde, groups were spread 20-25 m'inland from the v

edge of the vatev./MsveRentits Phe. s GUENE water after

> being u[nrtled repucked the seals to a depth of 5 m or Teus

depending on the size of thegroup for sy particalar days 5
~ $ix (2793%) were the result of human activity and 16 (72.7%)
weresthe result of naturalior unidentifiable causes. Human
" setleiEy yeseraiiy Gansed 4-conplite Fiuak uthar then &
! w s rearranging along the Wieeritags ) ‘

Whensthe seals rearranged as the result of a disturbance,-

N F ,there were limited amounts of conflict as mothers attempted

"to relocate pups and chase crowding conspecifics out of bite

range. The increased density also unsettled the other age
classes but d1d not reault in fights. Hopever, complete flushes 4 |

occurred within 30 min after 24 of 25 of the disturbances. .

The seals were never observed to return to the positions they H

had occupled before the disturbance. :

W A
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AGGRESSION

-
Aggressive encounters were most often noticed after they . S

had started. My attention was usually drawn to a conflict by

vocalizations emanating from one or both of the combatants

. o7 by the high visibility of flipper vaving and head Jabbing.
It was usually possiblesto determine the age class of the

animals involved, though the d‘ur"on of a bout was often not |
) axassrabiss - , )

& Prior to the weaning pericd, lactating females were - { .

- (imyolved in 62.8% (N=103) of aggressive encounters recorded.
- 0f these 103 fig‘htu. 57.3% involved pairs bf lactating females
(Ne59), 35,07 involved lactating fenales and Juveniles (N=36)
and 7..72 involved lactating females ll\’d adult males (N=8).
Sadre of non~iactating adulls were Luvolyed 1y 25,468 (R39)
of all fights. Of these 39, 36 (92.3%) occ:.r,ma during and .
.. after veaning! Eleven of the 39 (28.21) tivolved pairs of adult
dales. During and artar ene sty pertod, adule sala-iale
" conflict reached a 1eval of severity wheére 1nceratians
resulted. Conflicts between other age classes were never as .

damaging. The duration of adult male conflicts was longer than ot

any other age-cl,

combination, lasting between30-120 sec

(N=11): All of the ohla:ved conflicts ulurud and ended in .

deep or'shallow water. Pights did mot'occur betwesh males on

%, . .

\ . = B
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land nor did I observe males arri
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@5 leaving terrestrial

groups to engage another male. Conflicts ended when one male

swam away from the other and settled in the shallows of on -

the sand or was lost to sight. Chasing was mever observed

as a component of fighting.

The remaining conflicts {avolved pairs of lone adults and

immature animals (6.7%, N=11) or pairs of immature animals

« (7.3%, K=12).

‘The nbmber of aggressive encovaters vas not significantly
el <

different dver successive gegments of the breeding seaspn

(F=1.31, d£=3,24 p>.05) although, as indicated above, the

participants changed from primarily adult fedale to adult gale

at the time of weaning.

PLAY, TORPEDOING AND SHADOWING

Allplay recorded involved juveniles, yearlings or mothers

pup’ pairs.

Juveniles nearly always torpedoed in and out of the shallows

during group formation. The 10 days from 23 May to 2 June

. had significantly more instances of torpedoing (measured as

en index of torpedoing, number of torpedoes during the primary

formation/nimbers of seals present at the time of sand exposure _
. |

than during oy similinr time span for tie breeding period

(Fe4.65, d£=3,24, p<.05) (Figure 10). Comparisons between
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N
time=blocks after 2 June until the end.of the breeding period
revealed no, signif Lcant differences (F=1.31, df=3,24, p>-05).
During the pupping and nursing portions of thdbreeding season,
solitary torpedoing accounted for 79.31 (N=384) of the total.
The other 20.7% vere bouts of nultiple torpedoing where ome

“Hainal would start moving elther tovard or away from the group

and'would be joined byothers ia the vicinity of the animals

: . initiating the torpedo. '

& o

. Socdial play between juvenile pairs oceurred from mid-May
until 9- June inboth deep water and in the shallovs at the
periphery of a forming group (Figure 11). Bouts of play cuud/
oncethesmnd becamesesponel andl wers neyer obasrved during

« a rising tide. Nounting was nhle‘t‘;sd 95 times in112 play
bouts but protruding genitalis were never seen and the mounting
aninal animal was always dislodged in 15 seconds or less. <t
ToTpedeLREvEE tncluded in only three of the play bouts (2.71).
Bouts of social play droppedoff slziifi:l&;l;‘ul the tine
of pedk pupping and rematned low wuntil they ddesppearad
altogether on 9 June (F=5.99, df=3,12, p<.05) At the tiae

% of thi decrease in sociel play, there was « corresponding
increase in shadowing (Figugg 12) . Juveniles of both sexes
appraiched as 1k as one metre ‘tosother-pup gairs which '

T e&}:yhu"uoving or settled in the shallovs. NMothers

responded aggressively toward the young animals on 14.6%
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(u-zu) of the approaches. Shadowing did not occur after
8. nd was Cxpoled.

!
4
1
i
}

% =
¥ot xnumu-. torpedoing, other sdlicary play by Juvensl

and yearlings averaged 16.5 cnaedid ndasivaet per day per grogp

and d1d not vary significantly throughout ¢he breeding season,

’ (r-z'lv,\usu.p syt C e o X

& ¢ ' Hid-viy through “the fursing period, play bq:«ueu -unq..
g “. 0 'and pups became -vu.u. Mother-pup pla

lncluded either .. . -
\animal slapping the head or neck: region of zh&uthcr. .hon i 2
bouts of thrashing in

* the pup el -bm nutp its mother's neck or lhnulder re!lon
5 \

hdllow vater prior to hailing out and

(Figure’ 13). . °

’ 3 . & - : s :
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Chapter 4.
DISCUSSION

Being able to observe the Miquelon seals frou'unusually

_close nhge‘x}lowed me to gather information which was amenable

to quantitative analysis. With the exception of investigations

by Wilson (1978)-and Sullivan (1982) who lncluded_!ome
quantitative treatment, all previous accounts of harbour seal
behavior have been limited to qualitative descriptions. My

study has revealed the following information:

p X \
1. The sites used by the Miquelon seals were consistent over

Two sites, C and D, were used during

the breeding period only, though site C was ocgupied on three
days during the moult when visibility was limited. Sites A
_and B were used during both the breeding and moult periods.

als

At site C, where T placed co-ordinafles on the sand, the
alvays used the same. 100 w stretch of beach each time they

hauled out. In'adddition, two animals I was able to'consistently

_ 1dentify occupied the same location ( 2 m) each time they '

wE¥1ed out. Individual sites were abandoned during onshore

gales. After disturbances at site C or D, the seals generally

.shifted northward zonr&’.uu A and B,

™

[
[
1
|
|
i
)
!




, adults without pups formed the critical number. When lacdPhting
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.
2. Groups began to establish themselves at these sites affeg .

forays into the shallows over the flats as the tide feu‘/\r

The group increased in size only after a critical number of .
four adults occurred on the site. The critical number did not
occur until a critical depth of water was reached over the ¢

sand flate. This depth of water was approximately 40 cm when

females formed the critical number, critical depth was
approximately 25 cm. When loge adult’s and lactating females

were present on the same site,.they both contributed t¥the

‘eritical number and critical depth was 40 cm.

3. Barly in the season, the seals arranged themselves on the -

. sand such.that pregnant females were separated from the main |

group by approximately 12.5 m (N=83). Lone adulcs, Juveniles
and yen;ltngs lay within | m (N=200) of each other. Mothers
with pups maintained a 4.66 m (N=50) separation hptween
theRAdL bR NnaOEREE LAGUREINE fanaLlel $1ENGUEN JEVaRL LR,
yearlings and adult males could settle within 2 m (N=200)
of them. During the moult, all seals were within 0.5 m of

one another, regardless,of age classj %

4. The groups formed more slowly duriAf the pupping period #
although the overall size of the groups was the samé throughout

ons, a secorndary group

\
the breeding season. In all se,
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formation was approximately twice as fast as a primary

formation. N

5. When the seals returned to the sea on a rising tide without

having endured any disturbances, the first s to leave were

. the.smallest and therefore the most affected by the rising

,water. With the exceptiffiof lactating females which responded
aggressively to crovding, none of the aggression or play,

associated with group establishment were in evidence.

6. When the seals were disturbed by human or unknown causes
i . such that the group moved toward the water, if the intrusions
were not severe enough to Gause a flush, animals would

elves atfthe

reposition the: ter line. Repositioning

appeared to unsettle the group and subséquently resulted in

dispersals. The seals never reverted back to their former
positions on the sand. s - =4

7. Lactating females were involved in most of the conflicts

that occurred until the time of weaning. After that time,
incidents of adult male-male conflict increased and lasted
for the longest duration.

w8. All play occurred among juveniles and/or yearlings or

between mothers and their pups. The .frequency of social play

between juveniles and yearlings vas highest early in the

ey e
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end shadowing increased. The incidence of solitaty play not
including torpedoing was constant, throughout the season.
Torpedoing decreased at the same time as the increase in
shadowing.

. - .

These data allow some discussion of the socialMehavior
e

of harbour seals. However, it must be reuemlrerl at the outset

that harbour seals use both the marine and terrestrial

., - environment which has 1ikely led to'the evolution ofibehavior

which 1s unique to eact location. One can only speculate on 7
,-

how behavior in one environment might influence behavior in
the other. For exlnple, #bsessing'the concribution of
terrestrial behavior to successful mating in the water would
be diffilult. With this consideration, I would like to discuss

the following questions in light of the data I have collected.

i
1. Is there an identifiable structure to the group according
f .

on?

to age class and/or sex and time ¢f the s

2. Why are harbour seals gregarious on land-and attacheds.
annually, to the same locations on the sand flats. Does

gregariousness extend to the water? - /
- B

3. Are there b ioral mechanisms which determine the »

d maintenance of the groupa? “

establishment

W v

{

i

i
i
i
1
4




_ mating perdod for the Miquelon seals occurred in August and
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Any speculation about sociality in harbour seals must
consider copulatory behavior since this, ultimately, is the

culmination of most social interactions. However, there is

_a controversy over the time of the mating peridd for Phoca

vitulina (Veriables and Venables 1959 Harrison 1963; Button L
1975). The d1fficulty in determining when harbour seals
copulate stems from the fact that they mate in the water. .
Venables and Venables (1959) and the unpubu.hgé d-r:. of Renouf
have suggested that two mating seasons may G RHE TATSRE RIS

populations of harbour seals, one spring period for females

in oestrus for the first’time gnd a second period for
=

t. Positive proof of

multiparous £ s later in the sum

the time of the mating period would require histological \
sampling that, at least for the Miquelon seals, is not possible

due to government regulations regarding the taking of seals.

The time of the mating period can therefore only be inferred

from behavioral observations. I have strong circumstantial
Eviluncs o FagEavE CHat MIGVEYOR Basous HEaL mate in late
Juie and early July shortly after the pups sre wianed and
that this is the only time at which mating occurs. This is

in contrast to Button's (1975) study which indicated that the

Renouf 's work.which suggested vernal coition.

e o
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The group fotuations which Button redorddd La Aaguet were
lpproxi.l;lly 600 m away from his observation points. The
formations I observed at that time from.closer range were
always .lne:lplnied by torpedoing but none o‘f the type of
behavior which has been characterized as copulvntary.
Torpedoing in shallow water, which Buttoh observed over long
distances’) causes considerable splashing and may have.led him
conclude that the splashing wll‘cupull.tlun- \

0f15-50 m, the

Béfore pupping, I recorded from ddstanc

same types of rolllnl, mounting, and’ fuppn slapping that
Venables and Venables (1959). and Renduf suggested were

coputation. However, from my*closer observation point; I‘was

able todiscern that the animals involved in the activity were

all juveniles and yearlings which therefore excludes the

possibilty of copulstion. Harbour seals have been tentatively

described

promiscuous (Bigg 1969, 1981) so 1f there were’
females in cestrus before the arrival of pups, adt males
should have been actively courting females. I was unable to
observe any adult male activity which would fndicate such,
endeavors. There were no aggressive tactidents betveen adilt
males typical of the pou-wunxng period when the same types

of cypuh:uy*b.h.v:on are observed. Based on nhg

~information, it is possible that the early spring activity

was juvenile and yearling play rather than copulation. Perhaps

- £y
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~

the distances over which Venables and Venables (1959) and
"Renouf made their obsgrvarions were too great to adequately ~

s distinguish the age cl

es and behavior {avolved and thus
. led to some confusion.
1e .ug sion, genital inflammation in .

Increases in male~

adult females dnd adult paired contact all suggest that the

Miquelon seals, like the seals on Sable Island, Nova Scotia
(Boulva1971; Evans and Bastian 969; Boulva and McClaren

1979)., ¢oastal Nova Scotia and'New Brunswick (Fisher-1954),

california (Sullivan 1982), British Colugbia (Bigg and Fisher
il : 1974) and those of the éuu of Alaska (Bishop 1968) mate
shortly after wesaing. thel.r pups. Bost-veasing copulationdn ¥
. lats June to early July combined with a two-month delayed
implantation (Fisher 1954) and s nine-month ..nn‘;on period

. would result in a late May to early June pupping period.

Aggression between adult males {ncreased at the fime of weaning [

“and often resulted in lacerations. This was the only time of
rved. Consistent

the season when this type of activity was ob

vith male-nmale aggression, Johnson (1969) reported that males

.incaptivity generally initiated chasing, neck and flipper

o biting and embracing during mating bouts. . A

Pt ' The genital reglons of females were awollen'and appeared

infl

d ghortly after weaning ’i.un 14). The condition of

" *the nipples and the generally poor physial appearance and
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extreme weight loss indicated that these females had nursed
a pup. Gepital inflammation was not present during nursing
50 it was unlikely tohave been the result' of the birthing
process. ) “
Prolonged bouts of behavior like rolling, flipper-slapping

and immobile paired contact which Venables and Vanables (1957;

1959), Button (1975) and Renouf have describel copulatory

vere recorded shértly afteriweaning. What was not clear to

the above authors because of the distances over which they’
X

made their observations was the age classes of the animals

-favolved. Oaly adult pairs were observidtaking part fn the

post-weaning contact I saw at Miquelon: Although juveniles

weré observed behaving {n a similar manner earlier in the

Beason, they were not involved in these activities after
weaning. - .

‘the t7pes of behayiof uhich tndicated mating'in late Junt

and qurly July h d(-.ppuud by the time of the moult.

Aggression becve n adult nlea, copuladory types of behavior

‘and gigns of genital inflammation in females had'disappeared
¥ .
by 31 July. ‘ . . N
! -
- i % ¥
. -~ 5 .
k v
~ ¥ : )
s § A
4 ~
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GROUP STRUCTURE AND GREGARIOUSNESS

" aRereasonssusgenteiforsersbserinl gronpfornarion iy
harbour seals have been general and speculative because of
the difficulties of gathering systematic data. The groups have
been characterized as unstructured "socleties of strangers" ¥
(Rnudtson 1974), as a vehicle for information exchange on the
location of prey species and as a carry-over from group
foraging in the water (Nllsnh"1978).. ] )

At'Miquelon, group formation and the spatial arrangement

of the seals on the sand was consistent over the breeding
season. Four or more adults initiated groups hy's;:tllng'nn
asite at distances of 3-35 m from one another after the .
critical depth was reached. Rapid increases in group size
occurred once these adults had settled (Figure 5). Juveniles
and yearilugs waltediuntil these addlts were on e sand betsie
they joined the group. The rate of primary group formation

was also consistent over the breeding period except during

peak pupping. Since the siZe"SF the group remained comstant '

throughout the breeding period, it might be possible that new,
slow-swimming pups delayed the arrival of lactating females.

In addition) the torpedoing index was highest during the period
of peak pupping xnd\‘uay have slowed formations. Sel:nndur)t A ’

This may g

formations were nearly twice as fast as primaries
J

roT——
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reflect the presence of increased numbers of animals in the
water near the site rather than the seals incveasing the speed
at which they removed themselves from the water.

When lactating females hauled out either as members of the
critical number or as new arrivals to a settled group, they
established greater distances from each other than £rom any
other age-class or sex. Juveniles, yearlings and solitery
adults of both sexes filled the spaces between mot'l‘\:x-pup‘ .
pairs. Adult males settled at intervals greater than two metres
from one another only when they were meabers of the eritical
numb&. Other adult males along with other age classes and

sexes filled the spaces between the critical number without

conflict.

The structure of the group could have been importaat to
all seals for a number of reasons. Since adult males started
to form the critical nuaber at site ¢ around the, qlnz.nf
weanthg, ¢lose proximity to females might have been important
££ male positioning within the group at that time facilitated
monitoring the prenenl}:e or Ab!l!llcl ;’f oestrous f:m'ules. The *
larger distances between adult males which formed the critical
number may hava served to increase the chances of having a .
'por.él;til_l)y oestrous female nearby. 1f only a few ales are
responaible for most of the abting, thei settliag close to
another sdult male would have reduced the space available for

JRE—
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water without ever returning to its former demsity.
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later arriving animals particylarly females. Adulf malds which
settled closer than five metres to the original male may not
bave been fnvolved with mating. ..

B —
Agonistic encounters between classes of animais appefFed

to play a role in the pattern and distribution of seals on

the sand. Agonistic encounters were most numerous between -
lactating'females. Perhaps as :relult of their conflicts or
in an affort to avoid them, lagtating females established
relatively long distances from one another on the sand. The
lower umber of exchanges between mothers and non-lactating
_seals might have been responsible £or vhortarseparation

distances between them. When this pattern was disrupted

‘.

through & disturbence which resdlted in a densef settling of

£
animals nearer the nhoreline, this regnrmntlan seemed pnstable
and the group eventially'disintegrated and returned to :he

. ~
The highly aggressive responses of lactating females during

the breeding season were similiar to those of other vigniped ¢ v
species (Hewer 19575 Peterson and Bartholoméw 1967 Sandegren
1970 Miller 19713 Cox and LeBoeut 1977 Chriatisnsog and _—

LeBoeuf 1978; Bonesa et al. 1982). This has been regarded as . ]

protection for the young (Boness &t al. 1982) and might have
been a factor in the'behdvior I observed. If increasing <

separation distances miniaized the chances of conflict, ther




" been incurred. This may have been important to the Miquelsn

- matgng wien'a doninent mele (Cex and LeBoeuf 19775 Bonefp et

incitation of male harbous seal in'the Burlchail phough it o

" frou the descriptions by Wilson ) and Wipper (1975) for N i
.
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benefits, particularly increased time fornursing, might have

seals since they were so regularly disturbed. . \
_1n somerterrestrially copulating species of pinnipeds,

female agdression may Indirectly fncite male competition and . .

proyide a mechafilon :b,.nh.n})‘po-awnuy of a female e

LI T srlbs”
al. \98{) Howevef, there was n;vex -ny overt indlnltio £ 5

may have occurred in n.. water and, therefors put of, - I & b
l’.nnle uggrallion-\ul con-uunuy fntense ..n:u vtln)hg after
vhich male-nale aggression Increased. Siace. fenales becanme . e

N
relltively unl(‘xelliv: at éhe problble time of oestr

rup,
s unltkely. R

fanlu Angiting nle-ule cnnpetl:lon 8

The tyve of group formation I ohlerved 1s quite different

seals in the Gulf of Maine And r.ha North Sea re-peutlvely. @

“They suggested that on lnnd, the herd was strpctared socially.  °

" into subgroupa characterized by -du“ entries. They supported

their hypothesis with observations of adulfs 'which apparently
encouraged” nlve Juvedtles fnto the water durtaga’ | ¥
disturbance. Wilson suggested that the subgroups were iikiniee &

in the water and took part in cooperative ‘fegding activities.

The'only evidence that points to the possibllity of subgroups .
1Y N L -
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at Miquelon miy coge £rom the four animala which formed the

uuun nnuhsr and lpncld thenselves t’nnhu apart. They nuy

-have been fattiating four large groups.os cadatte. Each group

might have chosen the site becaube of its cloge proximity to
X . ! =2

deep water. Aside from :m;IL.e-uuu., the typeof

foraatio bserved on Miquelon do not lend

sud dispersals I
-~

suppare Loithe type o structure described by Hlllnn. Increases

ix group iz proceeded Tinearly. Subgroups ‘that foraged
_together pu.n..\uy should also have afrived at a site

:_ognnu. 'nm would have ‘created'a -:epvne, non“linear

tacrease in numhen. nnly smooth oxp nsion nmmgh the

“
-ddll:lon of animals to euch end'of the grudp oucutrad An'the
-

Hiqualnn senls. ' s . ;

Group dispersals.at Hiquelnn do not suggest lhe extaténce”
1

. of subgroups. Flushing whlcl\ uccurud as the \‘ep\llt of a .

gumx\unu -1w-y-_u‘bpeaud nhlntic. Mothers encunr‘;ed pups
“to'returaito the water by'pushing or xolllng them but this -
was the only :ype.u: sssistance observed. Undisturbed group
d.upernl wifh a rx-lng tide saveno ‘lndtgl(lun that the group

ot f£r.

ments qf the, group veu fornlng in'the vater and -om
. . )

v( tosear - ," B

<When huhaur seals fn L3 (errutrlul groups, they typlnuy

as long’ss possible. Terhune (1983) has ahu\
%

that inéreasing group

o
1: decreas -tht motnt of,!il he

v .

\
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L SITE TENACITY

The sea'ls at Miquelon hl‘{e traditionally occupied f_a!l‘
spectfic locations on the sand flats. Each of these sites was
adjacent to the few places where the water uu}alnya deep
enough to swim in and offered an escape touteieven at the
lowest point of the tide. This factor could .nggéuz that it

18 escape from diaturbances rather than any social

organjzation that leads to site £1delity and grouping occurs

a5 s consequence of the Limited nuaber of sites from hich

escape s practical. However, this explanation seems unlikely

‘for various reasons. First, Ling st al. (1974) reported that
EREHL Y ToR SUE GHe0.ENe s TANOLeRd BeEvEe RiRE
disturbances became prevalent. InSther populations, hunting
pressure severe enough to cause a decline in population numbers . s
(Bonder 1978), heavy conﬂtruction (Clifeon 1971) and pup

tagging operations (Boulva 1971) appear to have few long-term

'ef'iu:tl onsite use. Finally, there are other locations around

“the coast of Miquelon that ire virtually inaccessible to humans

and not £16%) ng each tide cycle. However, instead of
felocating, the seals persisted in using the same locations
in the Barachois year after year. Studies at Miquélon which

specifically addressed the question of hupan impact on the

seal colony have shown that although human préaence vas

g
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, Perhaps the affects of onshore wind and water incr
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‘\ !
disruptive to the seals, 1€ did not appear to be danaging.-,
This may have been the due to the fast access to water affbrded
by the haul-out sites.Renouf et al. (1981) monitored sesl '
traffic thirough the Goglet de Langlade before and after human _
disturbances and xgported that overall, the sealsdid not seem
to be seriously affgcted by the presence of humans, even though
they vere regularfy forced into the vater. Separations of pups.
from their nothersliuring disturbances were not a problen aince
ut-chun:?be:ueen mothers and the pups -“re reportedly strong
enough to withatand human disruptions (Renouf et als1983).
Thig firm attachment be!ﬂaen mothers and pups 1B not-surprising
since natural disturbances, which produca siniler group
rusporhes;an humanfintoshancensoeis nearly twice as roften
as husan disruptions (Figure 7 and 9). ALL of this ll\fovrluticn
Seens to luply that something other than the physical.
properties of the sites waie important to the seals. -

The choice of a'site from among the four traditional
locations was to some extent related to the wind conditions
and during the moult, to the, horizontal vieibility. When the |
wind vas galeforce and blowing onshore at a particular .xu.
that location vas abandoned for the duration of the storm.

sed ambiéent

noise w the point-wherfe pup iofis ox the sound of lpprolching

dnu;er could not be l\elld- During the moult when visibility
f
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i
|

"irregular selection of a focal subgroup". Mgvementd of the

seals and their behaviors were recorded oi acetate sheets

i W
J’ . auperimposed over a grid drawn on paper to represent the

coordinateslaid in the sand: Every half hour, the location

of éach seal in the sample was transferred to a new acetate

sheet and recording continue,

. The animals in the sample were * .
i ?

observéd for the duration of the low tidle cycle unless a

disturbance-caused a flush. Since the animals were not

identifiable upon-resettling, a newsample was selected from

! zna",gnuy. , ot {
! . The alphanumeric sequences were used to deteraine 1. \
o movement characteristigs of individuals dyring all phases ¢ I
{ . the terrestrial oceupation, 2 .“‘un}ve encbunters and their :
: outcome, and'3. flushing and subsequent resettling. |

[(lual’yﬂd the terrestrial movément characferistics of the i<
seals by comparing the nean number of moves per day per seal
for moves of 1-5 u, 6-10 m and moves greater than 10 wand.
Fow P found phat indba vars stgailseanety aore -ho;z‘di-unu S

(<2 metres) than moves greater than 2 metrés (F=3.74, df=6,126,

. P<.05)n Most movement.within a settled group appeared to

involve "on-site" adjustment after waking from sleep or from. P -—
- 3 P . o o e i i
i crowding due to adjscent conspecifics. ' - S
! . A AR I T L -
% TN ¢
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