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PR i‘ exist.. ln complete fadlliarlty w1th the terreatrial and

B . .
marlne envinonmente. : S : ) (

t

A colony of . 423 Phooa vitullna Fnd 82

' Hallchoerue Brypus, leglelatively protected in the Grand

'Bardch01s M:quelon, were examined as to thelr behav1our :

perJltting them to utlllze«both land and: 868~

Hauloute of'plnnlpedeaﬁere descrlptlvely and

quantltatively examlned by surveyyng the blota ?nd topography
- of the preferred habltate. Fluctuatlone in meteorologlcal

and hydrographlc param tere were correlated w1th varlatlone

in the poaitlon, number. Bpecles. sex and age compoeltlon
] .

of sFal groups. ,1'-' R f T ; A ,5*:
| - Sand or., mad flat topography, 1aolation from
mainland areaeﬁ~proxim1tf‘to mlgrant food eouroee, ambx%ht

air and sea temperaturee and tzdal varlatlone were baee

. emte elemente affectlng eaal behavxour. The erucial

per1ods of parturltlon, matlng .and moult in the Harbour

Seal are related to the restlkﬁﬁaggregatlon of Grey Seale. =

S P .
Plnnxpede are’the only group of mammala éhich‘

,‘,¢'
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Introductio " S .
Beﬁavz,cural research on the Pim{ipedia has _—

been pr:.ma.r:.ly concemed w1th patterna of reprod‘hc‘tion P

' [:
‘ and mz?ulting\ in the order (Backhouse & Hewer, ‘1957. S
Barthblomew 1952 1959, Bartholomew ;3: Hoel,1953, Bertram, 7

1940 f Bishop,1967, Boyd 1957’ Boyg & Laws 1962, Boyd,
\ b R
Lockie & Hewer,1962 Bychkov & Dorofeve, 1?62' Cameron, :

1967.1969 1971. Carrick C-eeséae & Ingha.m 1968, Csordas,

1958, Dayies 194;9 1952- Finch 1966- Fisher 1954 Harriso-n,‘ .
1960' He,wer 1957 1960, Hewer & Backhouae 1960. &nyoln,'l%arg;,,,_\,-
-Kenyon & Rice,1959; Laws, 1956 Mansfleld,1958 Orr & . i

Poulter,196'7, Paﬁerson 1955, Ra.nd,1955 19675 Stirling, | ﬁ‘v
’1970 1971a 1971b, Vena.bles ac Venables 1955 19‘57). : Such :

"

' numbers of 1nteracting individua.ls,' either in their natura.l

Bt behav:.oural patterns have usually been deso;{-ibed for small »" s

h?bitat, as above, or.in com‘.‘ined experimental c:cmdn.*(:3.019(5"'./-\I ’

(Finch 1966 Schusterman 1968) . , ,
gl These studies have deacribed Ahe indiv{dual

N i

behav:.our pattems which are, :mtegra to whelping, nutritive )

. and solif:itous c&re of young, mating and moulting. Such

crueial aetivities in pumipeda occur ann'&ally in the above

se‘qu.ence during a’ short span of time varying from thirty A

. to alxty d.ays.. Intraspecific a,nd 1nterapecific variations

occur m the season or onaet of. the sequenca oi’ these activities '

(Backhouse & Hewer, 1957, Bartholomew 19535 Bertram 1940. &g, .-

19693.,19691); Bishop,196'7, Boyd LOOkiB &l Hewer 1962, Gameron,

—

. - . . N N
T U s L Ry JRL AP

S kR B B g A o 2 o
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kRl
'
.
.

‘ .Sergea.nt 19513
- ;1955 19595 Wilkey1954), =" " o N

19695 sordas.1958~ Davies,k49§1952 Hewer,1950~ Kenyon,

1960; Kenglori & Rice,1959; Ling,1969; Lugg,1966' Manefield), .;"._

"',1'958, 0r1f1967; orr ‘& Poulter, 19655 196?{. Rana,1955,196')
S*birling,1971a 1971bs - Venablee & Vena.bles,
T N
/\ : Tl;gse activities do, however, ha(re one factor
) eommon to all apeeies of the order. -
- suitable base site for their succeaaful oiiaration aﬂd “
:Cmnpletion (Bartholomew 1952 Bertram,1940, Bish p,1967, '
‘.Boya,1957, Boyd, Lotkis & Hewer,1962, Cameron,,1969 1971 5.

. ~;"—'Carrick et a.l..196&; Davies 1949, Fiaher,izs:;, Hewdr,1957,

"'Kenybn & Rica,1959, King,1964, Laws 1956 ugg,1966, L\,

_ McLaren 1958a- Peterson 1968: Peterson et a.l.,1958 Rakhilin, C
| '5,',‘1968 Rand, 1955 196«, Saundby,1960' Scheffer.1958 Sergaant, ‘
- 19655 Venables & Venabl?s,1955 195'7).- Perhaps due to tl:rir

‘temperate,é.nd equatorial‘ r res";rictions, all epeciea 3
- of the 0 ariidae, ’ahe sea. liona and’ fur aea.ls, habitua.te .

terrestrial ba.se sitee, whieh a.re often inaular, with elose o

' proximity to thé sea @arﬂholomew 1959, Bartholomew &

Hoel 1953, Bychkov & Dorofeev,w}; Csorda.s 1958, Kenyo ', Ky
1950, Kenyon & Wilke, 19533 01‘:‘,1967; or e roulter,1967,'
Peterson 1965;1968° Peterson et a.‘l..,193{ Radford, Orr &
Hubbs 1965, Ra:nd 1956;1967, Scheffer 1958; Stirling,1970)

. Mem'bera 5F the Phocidae, the true or haiy seala, o

pursue their cmcial actiﬁtieui:on either terrentrial._o'x-._ L
glacial ai’tes. -

-
-\‘0

Some pagophi.lic phocida are ioe users- :

VG - R R T A . e g g ey - g .

They are. depa;;dent r)n _. -
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of nece531ty, since ‘ice floee domlnate all" open water )

epece and would prevent easy acceee to deep water feedlng'

RN ‘ : .
P ) gr@unde from a terrestrlal baee (Bertram 1940 Chapsky, 1962,
' i;' R v - Flehef 1954 Luggjg966 Mansfleld ]958 1967b McLaren,l)

Ca 1958b 19614} Sergeant 1965 Stlrllng & Kooyman 19?1)

ok ©

..
&=

Other phoolds, typICally the_more temperate Harbour Seal

Phode vitullna, Grey Seal, Hallchoerue BLIpus, and Soithern

cL Elephaq}\§eal Mltounga leonlna, o:Eupy terrestrial bage .

ﬂ%#*f:':' L / ‘eltes where ice ' is seaeonally pre ent but not'ln Sufflclent
'%f' : //;’q g?antlyaee te restflct anlmal mOVement (Blgg 1969&; BlBhOp,“
T 1967;- Boyd 1957, Boyd, Lockle &wﬁewer 1952} Cameron 1957’,
) ,J \z ' 1969 1971' Carrlck & Ingham,1960 1962 Doutt 1942 Fisher,
952 Hewer, 1964. Laws, 1956 nansflald 1966 1967a; 1957b, ,

v S terson>7/58 Scheffer 19583 schgg}er &_Sllpp,1944, Ce

\3.\ . ’

f‘“ o ’j‘ Sergeant 1 1515 Soreneon 1960) oL . "P,. o
[ - _,/‘, : g

f%z;;/ﬁ/~K P Amonget the. epec1es of the Plnnlpéala, there
3 ?".: : ‘. 15 great variablllty in the duratlon that B specles w1ll
| | , occupy 1tq~baee site habltat The duratlon of, eltp ' :..,
o ) , 'occupancy is reduced by the eeal a performan e of neceseary

Y - (' :

.aquatyg functions, but is 1ncreased during the epe

R -y

) ehnual eequence of crucial actlvxtles related to reprog

f: uctlon and moult (Bertréh 1940 CETrlck et g;.,1962'

{TT:;?\' 1970 Petereen'1968 Scheffer 1958) L
. ; !

v, t

i

t

% -
P RPN ._'j, . The maaor 1nfluence on tlme epent on the baee
r . i * : iq B 1

H

91te is the bnue of food aquleitlon.h Plnnlpede are'unable
‘:3 to euckle their young . in the water. Ehe newborn is therefore

A

':7‘ '”:' - dependant on the haulout eite for: th1 functzon. 4%7-
! .

i

&

et
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“1967; Vénables & Venables, 1$55 11959).

R _
N & N ’ &
(Backhouee & Hewer, 1957, Bartholomew 1959, Bertram 1940,
1

.'wGarrlck, Leordas & Ingham,1962 Finch 1966 Fogden 1yb8

1971, Kenyon & Rlce 1959, Lockley,1966 Mansfleld 1958
Orr & Poulter 1967,,Peterson 1965, Peterson & Bartholomew
AduLts of . the

'spe01es 1nhabit1ng areas where abundant food is proxlmate,

need not leave the baee 51te for duratlons a8 long as
those speCLes 1n relatlvely barren arfas (Bertrﬁh 1940,

Carrlck et. al.,1962 Flscus & Balnes 9663, Mansfleld 1967b,

AN
McLaren 1958a; - Rakhllln 1968 Raﬁd 1959 Spalding,1964)
Feeding tlme may vary from elght houre, (tommonly observed
1n the Harbour Seal), three weeks (Cape Fur Seal Arct0r

cephalus_pu51llus ) or in excess of three~pontha (Northern .

Fur Seal, Callorhlnus ursanue)(Bertram 1940 Carrlck et al.,'

1962; L1ng,1970 Peterson 1968 Scheffer 1958 Kenyon &

.
ey

Male eeale ‘of epeclee w;th harem forming or: '?

t

' terrltorlal vendenc1es w111 faet for- the duratlon of thelr ;

;engthy occupancy of the base elte during the breedlng g

season. The Atlantlc Grey Seil the Southern Elephantfgeal e

e

'rae well as the great ma;orlty of the otErlldefare typ1cal of

‘the latter group (Bartholomew 1952 Bar
Boyd, Lockie & HLwer,1962 Bychkov & Dorofeev;1962 Cameron,

"_‘1969 1971, Garrlck Ceordas & Ingham 1962 Ceordas »1958;
| Daviee,1952 Hewer 1960, Kenyon 1960, Eewe 1956**Peteran,
. 1965; Rand 1955; 1967) .

‘e X . T . .oy
) . vl L "
. . . . L

s

holomew & Hoei 1953,
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Promlscuously reproduc1ng epeclee ae the Monk Seal,

e S b
-

%“}.' Co : Monachue ep., Harbour Seal and Harp Seal Pagophxlu -,."g'

3-groenlend1oue, are not reeérlcted in thle manner (Bishop,

L~ 7 1967; Fiener,1952; Kenyon ﬁ Rice, 1959, liansrield 1967b, ) .
L Seheffer & Sllpp,1944, Venables & Venablee,1955 1957)
' - There xe ‘very llttle ev1denoe avallable to Euggeet tﬂat
L < B , plnnapeds uee ‘water habltate for the performance of other
:3_';' . ‘ B ejcially eignlflcant behav1oure, although aIuatio courtehlp '

and copulation have been observed in the Weddell Seal,, .

',Leptonxkho%ee weddelll, Hawalian Monk Seal Monachus .-

echauinelandi, and the Harbour Seal (Cllne, Sniff & Erickifn;
19715 Kenyon & R109,1959 Kooyman 1968 Venables & Venablee,
'1955 1957 1959) Other specxes of eeals have been obeerved

.copulatlng 1n conditlons ef shori eurf but these. 1ncidents .

&epreeent exteneloge of shore baeedjact1v1ties and not

LY

4quat1c behaviours (Backhouee 1969, Boyd, Lockle & Hewer,

the eubmarlne calle of Bearded SeEEe Erignathus barbatus,
___EEE____._T_____.

-

, L duﬂlng the eeaeon of rub, have been 1nterpreted as terrl— :
.L' Fopel torlallyvxmportant (Ray, Watklne & Burne 1969) Harp
;l;3: 11‘Seale ere equelly VOCl erous durlng rut and the eynchrony

of male Harp Seal aquatld‘aetivitles suggeete a group

Fetmsmer s sty oo gu-:/»n s smmETREA T AAS A TA

>

communxcatlon function (B tton,\unpubllehed data, Fleher,

' :fh1954, Terhune & Ronald; 1972)

7

1962; Cameroq,1967, Hewer 957; LFokley,1966) Neverthelees;-_

B R TR Y
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Mothers of precoc{al young seals are not restrlcted to

o

the base site. for pupplng as those 5?601es w1th more.

"altr1c1al young. The whlte coate of the young Rlbbon fC;

=\,

Seal Hlstrlophoca fasciata, Harp Seal Grey Seal and'

-

Ringed- Seal, Phoca hprlda make them 1neff1%yent in
the water, and restrlct the dam w1th her statlonary off—
fé s o '-=Spr1ng to a small base slte area (F;sher 19?4, McLareh
.\f"': o ,1‘ . 1958&~ Peterson 1966 Scheffer & Sllpp,1944 Slversten,,
K ,1941) Another 1nf1uence on the tlme spent on’ the ‘base :
slte\is the necesslty f01 some pagophlllc specles notebly
, .the Weddell Seal the Rlnged Seal and Harp Seal to '
- .,? ' 'eedsonally malntaln bneathlng holes through the ice :'l'
«'(Bertram 1940; Chapsky,1962 Freuchen & Salmonsen 1959,.'
.McLaren 1458&, St;rllng,1969) l
Aquatlc ‘play benav10ur has been' observed 1n;j:
- ;the young of plnnlped species, especially in’ maternal-'.
-V.young lnteractlons. ' The maternal component of play canf
' conslst of correctlon and 9sslstance in thelr 1n1t1al

. - 4
efforts at‘sw1mm1ng, predatlng and’ fllght from danger,

¢ g S RS o A ot

. ‘ -

giﬁﬁi' f all of. whlch are v1tal behavrours w1th great survival

R 'value.‘ Such 1nteract1ons between mother and yo g are ‘
;‘;uaual unt11 the pup is weaned, after whlch play act1v1tles_:

' Jf ‘are conflned %o dlscrete age gr0ups of young (Bartholomew,‘ .
1959, BlShOp,1967, Cline, Snlff & Erlckson 1975 Flnch 1966

- Fogden,1968 1971, Lockley,1966 Peterson 1968 Peterson &

SR S
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", functionally neceeeary to pinnipede. The ettributee

& Bartholomew 1967) '
C Ev1dence from diverse eourees indicatee that

it

a baee;eite may provide a variety of attrihutee which are

euggeeted as being important to ‘seals - are.'euitability of

eurfece fqr ambulation, protection from aquatic enemies

or terreetrial predation, placee of rest, proximity to
','foed abundance, auitability for the performance of. reprod- a
-'{uctive and noulting activities, loci for the phyaioiogicaif

‘formation of body nutrients or’ eoler dependant vitamine, iR

- .protection from inclement weether or sesg conditione and

'exposure to desirable meteorological oonditione.'

The nnmber of these attributee which a pinni-

ped requiree for eurvival v?riee among speciesL Some species,

'-'euch ag the Grey Seal, eeem flexible in heir ehoice of .

haee eite habitat,‘and utilize any avail ble etretum..

'tThie epeciea parturatee and matee on B 'dp dunee of Sablet o
tIsland, on- the rocky ehoree of the Oute Hebridee andron isla-:

‘ nds in. the Gulf of St. Lawrenee (Boyd 1947, qud gt el.,

'1962; Hewer,1957, Manefield 1966 1967&,1967b) Harbour

iSeale, however, have definite preferencee for epecific,

vitulina fo&g§ in fhe Nerth Atlentic, eencolor in the .

" West, Atlantic and rioggraii in the Northeast Pacificl all
j"prefer base habitate preeently or historically .of estuarihe
-fdeaign (Bigg.1969a. Biahop,1967, Boulva,1972 Fieher,1952' -

&

' ; typea of base locatione. Three Phoca vituline eubepeeiee,_ ;1 .

. AL T2 A -
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‘969) 'I.‘he arctic grouk of Harp Seale Bearded Seale,

S .

efield '11967a"'1967b" Mefdeo§,1.973;'\}ex;ebies ;&'Venable*e,- -

| 1955 1957, Wilke,1954) Moet terrapmuc phocida ‘dre f
' found in aeeocianon with eandy atolls or lagoone such
. as'the Hawaiian Menk Seal. or Nozjthem :Elephant*See.l, the o
- ' Hafbeﬁg Seal and Grey Seé:l -(Baﬂheloméw . Bé- Bishop, .

19673 Butler &. Udvardy,1966, Fieher,1952, Kenyon &: Rice,
'1959, Mansfield 1966; Ven Bemmel 1956)

En.gophilio phocide in both arctic e.nd ant—
arctic regione exhibit epeciee-epeciflc gla.cial dietri-—

'butione. Within a species, there is little variat:.on in
- the type of ice ut).llzed ae a- baee eite. Weddell Seale
-.in the Anﬁhrctica and Ring Seale,,m the Arctic are..

commonly found on fast ehore ice miles :t‘rom the flow °

fp 'rimeter (Bertram 1940, MeLaren 19583 1961&""’Stirling,

' -Hooded Seale, Gxetoghora crietata, and Ribbon Seale, '
.with their antarctic eounterperte, the Crabeater Seal,

. . Lebodon ____LM_carc no 8, the Roee Seal, Ommetophoea roeei,. .

and the’ Leopard Sea.l de ga le to , are chiefly

'.;inhabitore of thiek sea ice between migratory periode ; ,'
‘ (Bertra.m 1940, Chapeky,1962; Dunbe.r,1949; Lawe,1953; - . -
Lindeey,1938 Mansfield,1967b; Melaren,1958b; Olds,1950;
: lpetoraon,mss Stirling & Kooyman,1971; 31vereten,1941)..‘

Membere of the. family Otariidee prefer . _
N % , |
boulder or slab ‘baee habifate. (Kenyon,1960;1962; Orr,‘ ;
1967, Petereon,1965;1968 Petereen et f.,19683 Ra.nd, R

1967, Schaffer,1958) -Thip family is generally more

DA S e Y it b ey ot T
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X .
pelablc thm thn phocids, utlllzmb the base glte rcgularly

~and contlnuousl,j. onlJ a.t times of Leproductlon (Bych}foxr :

[P SIS I Y

& DfLrofcev 1JU¢, >sordas,’1J58; l"‘iscus & Ba'lncs 19'6.0;

Lcnyon & Jlll’e 1,)3,\_01"3:' Poultor 1,,07 fland 1; 5, : .': g

T ut11*11n0,1j70 Slverpten 1))3) ' "

.o

. The uller n[hd.l(,, Orcmu., orca,i and & VdI‘l(.ty

, of large ulmrlis are thc only known rqua‘clc. enem:l.es of

3t g

W

pll‘lnlpeds (-BlUClOW &-ohroeder 1')53; Slijper, 1)62) Groups - - -

Nl
2
-
Loy~

of thcse preddtorg of séals patrolllnc land masuev huve becn
correl_xted Nlth plmnpcd J.n \"atera neurby cnerulnb Irom

i
.

the ‘.va-.t.erj onto lan (Normﬁ & Preocott 1 61) " Since ba

B JCT VR SRR PO R

"1LO“ are present in only a’ ormll portlon oi‘ the pelaulc B o

“geals® aquatio rangd, Bauling omt onto land muot provide ©

bnly li‘mitmi '_pro'tect'ion {Ton’ aqudtié p'rcdators. There

A ]

. are fow Jrlown 'tOfI‘CutI‘lal predatorc of plnnTpec%s, probabl e

.

duc to the seal'f‘ chomce ol 1nacceb 101(3 promoutorleo ;nd

.o ’

; boaches, for, de.aplte Lhe seal's erocn.ty 3.r1 self de'fence,

LSNP VNS U SRR

oo = bho aubhor nos obscrv«%d a.n Alsatlan don klll a one year 0ld

Pboca. V11;u11na .Ihlle thc latter WdJ rctreaimr to the .'va.tt,r.

Pacha o em.l ca.nldu thus probably have thc, potentm’l for

. ) - . R
- . . . P& 5 - . .
. o w.——ra-rp-mur‘n’-wmm-zfmréw,.; PO

predatlnb .lVJ.llablC plvmlped 3 pC]Cu,] hencc,,' ChOlCG of the ,

-

apinrolnrlato bd.SC ‘Bi .,e i prob ably. 111 *truxuental 1n prevenbln

.or reduc:lnt,' tex“xegtrml u.tn"fer.'- Th(, only plnnlpod 1rfm11nentlJ
l _ . B

. o , UbCLp L,1b1e to telreutmal preda,tlon by Polar. Bear T e

(w_g ___g_lljl_lw_g)‘, the Ding sed, ooal has develope‘i“%
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 may facilitate this procesa (Elener etTEi.,1966. Irving .
et al.,194q Schola.nder,1940, Schola.nder et al.,T942, -

o _'Imler & Sarber,1947, Bcheffer & 811pp,1944).
- & Ingha.m (1955) have i’onnd that the South Pacific iala.nda

'lf-.'«f'

< 0 e T e

“01119:17 caﬁouflﬁsé i)robédureé ixx"fdrmixig éiibniv'ea.n S

.-dena for ‘the purpo.ae of parturition (Fiaher 1950,
'McLa.ren,1958d). Coe -

e ete

A baae aite ma.y provide a place Oi’ rest for N

o the pinniped.- How’;ver, nany eeals; aea{ lions and fur :

seale ha.ve been observed eleeping or otherwiae reating

' while 'in the wa.ter (Looklay,1‘96’6; Ra.nd 1967, Scheffer,
31958)

Thue a solid stratum is not a necesaary, but A

common, raquiaite

' Sinoe diving inhibita the :

1. -

14

[

dige&ive procesa of pinnipeds, reating, at sea or on- la.nd, .'-

Van Critters: ‘et 8l.,1965). -
would*only facilitata inteatinal digestion, since seals

-
ioally haulout to the base Bita ‘with’ empty .or’ nea.r L

Evidence th.at a base site ia adva.ntageous

Terrestria.l rest however,

', empty stomachs (Fiaeus & Bainea,1966; Hyera,1959; Sergea.nt,
'1973; Spalding,1964; Wilke & Kan:yon 1952;19‘54). ,

.~beoauae of its proximity to the pinniped'a focd Bource v

is indaed scanty, and ia only pent;,inen{: to thoaa a.nimals '

, axhibiting a site tenacity or ralatively aadentary ex—
o istence, such as the Harbour Seal, Walrus, $dobsnus
B rosmama, the Grey Seal the Ringad Saal and’ the. Cﬁiﬂ-

fornia Sea Lion, Zalophue ealifornianua (Fiaher,1952 3

Ca.rrick

-"I\

17
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used as xlegulai' baee e:.tea by the Southern Elephant Seal,
lie iz’ the’ su t:.o belt that ie continua.lly food rich,

!‘ ~ - ) v . ) . ) 11‘ L. : . . . . S

5»-.‘

although varying seaaonally in ocea.n depth. 'l‘he aquatic'; B

im.tiation 'of young phant Seala ‘coincides. with“ the

v"f’

o :"”', pods, chaetogn&the ’ euphausiida and a.mphipoda) during
the aouthern apring. McLaren (1961&. 1961b) has nupplled

T L hadica® Sot S PO

. . evideme that adequate food stocks abound near the fa.st

| ¢ . Cnapeky (1962) suggested that food. availibility combined..
. "@" 'l. ' w:.th auitable ice conditions Lre the requirements of :
Harp Seala in the White Sea reproductive and moulting
' areas, and other authora have inferred theae attribu’ces
LB " ko be necess to l’a.lrus aggregatione (Burns 1970, _Fa.y
: o &:Ray,1968). I . “\_‘Di '

activities of parturition, courtship, aﬂd oopulation

' o | o ‘ the text, a.s have the exceptions to this genera.lity.
L a Three typea of haulout have been deseri‘bed in. Mirou_ggg'
a.nfi Kaliehoerus according to their function. . These type’
e _include breeding/\dulting a.n.d reating haLlouts, the formel‘
- - . twa’ characteriatica.lly utilizing areas. of the base Bite :

R B
e b st e
2 . )

>

abovra gh wa.ter lavel, the third type occupying regiona
' ; expoaed by iow tidea (Bartholomew,1942; Carr:.ck et al., a

ey

i"‘.‘ 1962; Waters.‘l965). Ha.ulout loci are- integral to poat o
|

fren - e et e e e et ot ent [ it i e e e e e e

followed by moulting has. been previously ooumented in

" peak eurface ava.ilabil:.ty of “their imown food :n;ema (cope-— ‘

Sh o - ice habitat of Ringed Sedls in the eastern Canadian Ar@ic.

That pinnipede uae base eitea for reproductive S

T s gt ey et T AT R A
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' ,behavioural m haniems permitting cetaceen type aquatic
_birthe (Galdwe}
& Rice 1966- s¢i;per’1962 Tavolga & Eeeapian 1957).
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o’

‘parturant pup vitality, even in- ‘the moet preoocious of

pinnipede, the Ha.rbour Seal. No eee.l hae achieved the -

l& Caldwell 1956; Caldwell Caldwell

~ Two dimene,ione.ll. baee eites (i.e. terreetrial

_ “or glacial) are ueually prerequiait&tof the maintenance
‘.of territorial or polygamous breeding habits, but not
Tott a,ctua.l copulatory activitiee.: Nevertheleae, it would'
" geem advantageous for the Miroun gg and Halichoerus genera.ﬂ'

fo

.to alter tl;e locus of breeding to the aquatic enviromnent, :
- their aquatically adapted eize being eomewhtt an, onue ..‘ _
on land (Ba.rtholomew 1952; Hewer,1957, Laws, 1956 Me.nefield, -
19583 Nikulin,1947) e |

Aerial moultlng is univereal throughout the

. Pinnipedia, but not e.ll membere omhe order relegate

themeelvee exclueively to the land during this period.‘

. A reluctence to enter the Water hae been noted genera.lly
for P. vitulina (Biehop,1967, Fieher,1952 Scheffer,1958),
.‘a.nd epecifioally for the He.waiie.n Monk Seal (Kenyon &

Rioe,1959) during the moult period._ N

Inoreaee in haulout numbere during the eeaaone SRR

of reproduction an\d moult have neen obeerved in all

. accessible species and is- more pronounced in gregarioue o
epecies (Bertram,1940, King,1964, Peterson 1966 Scheffer,
-1958). Gregarioueneee during parturition end breeding

[
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- knovm to feed during reproductinn, su h as fthe Harbour

-

- is axplained by the cho:Lce of suitable puppiné and copu- :
‘ lation sites a.nd the neceasity of male—female p(roximity.

The incentlve fzr congregating during moulting, and -out-

side these \cruc al periods, has not been clearly deflned.- B
e

; The moulting &ggregationa of _i;g_u__x;gg 8p. are large groups

with reduced diata%ea between individuale, and unique

o among seé(ls, posltive thignotaxia (Carrick et a.l 31962; 7
'~Bartholomew,1952). Increaaed irrita.bihty, .with concomitant

-aggression, and, in all but Monaohua ap., a cartain a.mount

of ecratching and rubhing of the affected body surfa.ce,a

. are prevalent during moult (ﬁenyon & Ricq,1959) o (

Severa.l phocids, including,Monachus and ‘Mitroun

. faat during the moult a.a well las during hreading haulouts,
" but ‘this is more ganerally the case in, t e Otariidae .
.‘(E}rtholomew,w‘j?., Bartholomew & Hoel 1953, Csordas,1958;
Kenyon & Rice,1959; Ling,1970; Orr & ?oulter,1967, Peterson 4
& Bartholomew,1967). In apeciea that 0’08{/ thene fasts, ot

there is commonly a, period of time batween raproductive

b~
activitiea and nﬁu.lting, when reatorative feeding occura

1(Bartholomew,1954, Carrick et al.,1962; Ling,1965;1970;
| sergét 1965;1973, Siversten,1941).4 Pinnipeda th.at‘ are .

o Y L
. Seal and a.ll but’ parturant females. in ‘the genus Monachus.
. need 1’385 recuperative time between reproduetion a.nd moult

. |
' _(Ling,1970;1972; Venables & Vanablea 1955). o

_" Photo’periodieity has been auggested aa an

g
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‘-A‘ultimate ggitiator of moulting, however, other factors
modify this\;;ra;meter. The occupation of moulting ba.se )

sites may va.’z',v' vuth the sex and age claaa ‘of ‘the . samd
_"apeuiea.: Nulliparous and primiparous Mirogggg,; 8p. seem o
‘to moult at the»”same time as auvaniles, wheraas adult 1
.males and multiparoua fema.laa delay the moul't: for. aix S

- weﬂks of post-—reproductive faeding (Carrick et a.l.,1962~ .
| L:Lng}1965) A nutritmnal prerequiaite for moulting ia ', |
. thua Buspected. L e

Even considering geographica.l ra.ng,e differ—

R ances, pinn:l.peda in both hemiapherea mou{lt in the period

fom early spring to mid.—autumn, indeed. t.hesqmonths affording
: -v‘greates!t aolzr ra.dlation (I.ing,1970).. ‘This aolar influence
'_‘ohaa been suggested as important in raising epidermai and.
-dez}mal temperaturea to’ the 30 Co level neeessary for '3 -
Optimal g:-owth and repair (Feltz & Fa.y,1967) 'llrichial
| growth in ‘the dermis may correapondmgly be ambient v
. temperature dependant. " Seals t}o ,,the Bouth of the pqua.tor
'moult in- a more restricted time period from December o
" May, the southern au.mmw and. autumn.‘ This timing may
' raflect the end of wee.ning during a sea‘son when the young. -
' gsals" a.quatic habitat ie nutrltlonally appr%riate. | In

"',‘/_.,.

p&bﬁﬂ ca.ae, the beginning of moult would fbs merely a step . -

in the ongoing hormona.l proceases of the pinnf;;ed crucial

| Agéfregafioasféiff‘_qealﬁ ‘are kﬁown:fto'o¢cgrj. w

[

period. L SR iy R
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'outslde the - cruc1al perlods of reproductlon and moult.

CAY least one. author has suggested that theSe aggr%gatione

Eccur more as: h;‘esult of a gita. preference than a pro- L

. nounced g:egarloua tendancy (Keﬂyon & che 1959) - Such’

aggregatlons are: susceptible to changes in- %1ze and locatlon

due to 1nclement weather condltlons of surf and wave action

K on exposed base 51tes (Carrlck et al.,1962, Hewer &

"-Backhouse 1960 Kenyon &\che 1959 Rand 1967) These

. '_‘smme condltlons, whlch have llttl

r

(can induce mortallty in‘sﬁbs;~

ﬂffect .on - eeal adults,- :

" .\\

Weddel als, Grey Seals,‘

Walrus and Northern Fur’ Seals wit aw into the sea or
. -
huddle together 1n w1nter storms (Bartho ew - & Wllke,

'l1956, Fay & Ray 1968, Smith, 1965, Waters 1965), whereas

' Tmore equatorlal species such as the Southern Elephant \" f

Seal, the.Monk Seal the Cape Fur Seal and the Harbour
Seal greatly prefer the land (BlBhOp,1967 Carrlck et al.,
1962 Kenyon & R10e,1959; Rand 1967) Wlnd is- ag\excesslve

coollng ctor 1n the forAer case and causes 1ntolerable

V‘ooeanic dlsturbance in the latter.. Some plnnlpeds, such

-a8 . the Cape Fur Seal and the HarbOur Seal, during heavy

'-raln or thunder, ‘and : the latter epec1es when fog conditlons

and negllglble w1nde createﬂa heat canopy effect forsake the

| ‘land. (Rénd, 1957) o ,-“_ ij" . .,‘_.~ -:f,

‘-a_ Eemperature through solar radlatlon 1s probably

-the 1mportant environmental parameter around whlch thgﬁpeal'

'-,.scology revolvesz Pinnipeds contend with greater extremes ;

of air temperature than water temperature. Water has

L ——

s

~
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.stance, behavioural mechanimns for body temparatnra reduc-
'tion are uaed. : The genara Callorhinua, Arctocaghalus
"land opgus exhibit behavionral thermoregulatomr aids,

gc e 16 .
o , higher specifie hea.t valués, being Leas variable Or T -
o easily modifiedp by Jtmoapherie temperatures (Butler & E }‘
| Udvardy’anSG, Fay & Ray,1968;. Irving,1959; Peterson et a.]/ . ST ,
| 1968 Rand t1967. Rey & Smith, 1968, Ray 'y Fay,1968, vaz ‘ 1
‘ .fl?errnira 1956). o . B g
: ; | All pi.nnipeds nave, a.na.tomical a.nd phyaiologioai
E ) .niodifications enabling andurance -of the aq\mtio hea.t sink. o J
% S ' These adaptationa include insulati C blubber thicknesa, . ,, - .
| ,} e 'the "green houea" effect knovm mo ur with [l:he iﬂward | : §
- o ' reflecting dry natal T\u‘ of you.ng ae‘ B, thensive vag- ; ’
:’ S cula.rization of the dermia and its voluntary dilation[or V
- '."constrictioni as ‘heat retainefs or diapensersr counter- | 3
c\&'rent ‘systens of heat exchange to the poriphery of the
._;{." | \anima.l, especially appende.gaa, cardiac and respiratory ‘;: \ ‘
f o "-‘rate control, thus decreasing or increaaing metavolic L L 3
r | _haating (Davydov & Ma.ka.rova 1964. _Elsner & Kenney,1966, . L _‘.‘{ ﬁ
’g Scheffer 1958; Scholgndér & SQhevﬂ_l 1955’ Scholander T i
et al.,1950a, 1950b, farasoff & Pisher,1970). These
D ' adaptationa, even though their mechaniema ‘are a.lao used

-for cooling, ny m the atmcaphere, prevent aufficient ‘
-body heat diaaipa‘bion (fiartholomew & Wilke,1956; Harrieon s _
3&: Kooyman,1966, Irving 8: Hart,1957; Isa.wa,1956, Kooyma.n. 968; .

Ray & Fay,1968' tholander et _g..1942).. In thia circum— ,
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' & Odell 1972)

' stresses approachlng thelr upper thermal tolerancee., f

. chalrus, huddle together to reduce exposed surfaFe .area

Dby, seeking shade and°moisture beneatn rock outcroppings

(Bartholomeﬁ & Wflke,ééSS). fHewaiian Mon#'Seale make

wallons in moiet.sand and attain the shade of bushes.ébove ,

the beach or as genera erounga, Otarle and Odobenus,

return to the water.for cooling purpoaes (Bartholomew,

1954, Butler & Udvardy,1966 Garrlck et al.,1962 Fay &
Ray,1968 K¢ nyon & Rlce,1959, Lawe 1956' Vas Ferrelra & .
Palerm, 1961, White & Odell, Wiy, . R e

' Mifoung_ Monachue and Arctoceghalus specles

also cool tHeir solar—faclng, dorsal surfaces by fllpplng
cool -damp eend onto" thelr backb (Kenyon & Rice,1959,
Laws 1956; Rand 1967 :Vas Ferreira & Palerm 1961] Whlte

’.

/ Increased 1nd1v1dual dletances ‘have been

{

, noticed in Odobenus and Arctocephalus spec1es under heat

i
|

du#ing extreme cold (Fa% & Ray,1968 Vas Ferreira, 1956,
. . . . \ .
1959) o R
Strong corrélations between“temperature,and |

geal gregarlousness have also ‘been found 1n the Harbour

$

"Seal (Llng & Button 1972) These observatlona constlﬁp&\ o

,the only avallable recorda of a. thermel effect on gre--

rgarlouaness 1n the order.

?lnnlpeds aleo contend w1th extremea at theﬁ"

- N
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cold end’ of ambient temperature range w1th beheviourel

™

e thermoregulatory aide. rPredictably, the Weddell Seal )

og}the extreme South oriente iteelf aﬁ righm anglee to '

) incident eola.r ra.dlation, when atmoepheric cond:.tione are

. cledr and permit th;le heating aetivity (Ray & Smi th, l1968
’ Smith 1966) 'lhn.te—coa.ted Ha.rp Seal pups prefer reetlng
gites near vertlcal lce rafte where eolar heatxng my be .. .

'reflected to larger areas of the anlmele' surface (T. IR

. ¢r11:ela.nd, péreonal oo:nmunica“tion)
*The dletribution of two epeciee has been

ST

PRI L

P Y

SR OOV SR

FE N S TS

'crrrelated, although by 1mplication, w1th a deflmte range
‘of oceanjc eurface tempeﬁgture. Callorhinus 8p. and .

' o Arctoceppalue p illus show preferencee J‘or water temper—

g

' atures between: 12° 'and 16°¢. (Kenyon & Wilke 1953, Rand,
1959), however. whether thie 1ndica.tee a. thermal preferenca 3
'or an a.dherence to a.n abunda.nt pel.a.gic food eeurce ie e
unlmown. - - ‘ _
| - Circadian rh.vthme ere known in. the Pinnipedia, !
"',and ehould be eoneidered when exan;ining the eee.l'e require—: B
mente for a peee gites Aqu.atic actinty 1e gree.teet et o
.night in Leptogchotes, Eu.meto iag’ Mﬁﬁg (Steller Sea
,:'Lion), Monachue, Arctocephalu foreeteri (New ﬁea.l!a.nd Fur- )
.:Seal) \Ia.nd Phoea. i_ng in ineular habitate, however |
deyligh‘b' feeding is common in ArctoceM pugj,llue
;(Bou1q9,1972; Butler & Udvardy,1966, Jamee,1972, uathisen'f. (
. & Lopp,1P63, Smith 1965) Od.obenue ep.“ exhi‘nit a: bimodal":‘ “

{
H -
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. . 'animale Leave the beaches et "ebb tide thm at a.ny other :

-lfiniti:te hanlout behaviour, haVe not been.sufficiently

* Y te .
haulout number variation, the pee.ke eccurring in early Co
A-Pmorning and’ early afternoon (Fay & Ray,1968) r"’ '; '. e
| Other epeciee, auch as Haliehoerue m_ T '

- a.nd Phoca’ vituline. in eetuarine hibita.te, emerge from o

the water :.n total dependenoy on tidel conditione, e.nd in. .
- greateet numbers during ebb- a.nd Iyl tide (ﬁiehop,1968; ’ |

"Boyd 1963; Fisher,1952; He.rrieon 960j- Venables & Vensbles, .

"'.1955; Waters 1965) He.lichoerue ehifte the relationeh:.p NN .
' during the periode of reproduction e.nd moult when more - S ,

time of the diem (Cﬁmeron 1970) |
On -the basis of the. data’reviewed here, then, '

/ e ' ..,',‘!

‘an 1mportant aepeqt of the biology of the P:Lnnipedia is . R = J\°
the uti}.ization of a.nd dependﬂnce on two tota.lly di:t‘i‘er.ent ‘ ‘
,'env:.ronmente, a.quatic ‘ahd ter;restrial. Howemer, the S ¢

‘ ha,ulout behaviour of seals’ hae only been Qeecriptlvely - A

'examined an;i attributes Lf ea.ther the terreetrial or -

aquatic habltat to whiclf sea.ls respond, or wh1ch may o " S ~

: ' A .- c B . . . , : ‘a
.Btudied. SRR : : o R = ne o -
) . . . . .

v The two phoc:.ds present throu@mut the year T

7

:m watere off Newfoundland Phooa v:.tulina and Halichoerue A
A o . : :

.l ggxp_t_z_g, seem . to util:.zd epecific land baees from whieh to /

:. opera:te their marine feeding foragea, probably as a oo o
function of ‘their. la.titudinal d:.epereion iﬁ the' northern '

. hemis;:here and tpeir ter;‘est;‘ial perturition. Tl‘::preferred

4

—
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}t.*> terreetrial habitate of both epecies hewe been’ documented'
the.Harbour Seal inhabits mainly sand—lagoon situationa ﬁ.

Beyond annual counts on- certein British islands and incidental

[T | and the- Grey Seel 18 ueually found 1n rocky 1nsular habitate. :

. - -
e e mg

© '1n}ﬂknation pertaining ETY the'reproduntrve~eeaeon, no,‘~'
'ﬁuantitative ecological inveetigatione of the haulout

' ;phenomenon hdve been reported. The present inveetigation
' Dn. ;‘waa an attempt to provide this information. P

) ‘..JK» ‘More epecifically, the present atudy, utiliz-

. 'SF'“ing a. large eggregation of Phoca vitulina conoolor and LU
J.f: ' .Halichgegg .5512_;& attempted to investigate' f” o
'»‘,t E' 1.'~the environmental and biological variables, that

. .""1}. : a?peared important, and’ to wh%ph eeale may reepond o )
N .TP?.; 2, ‘the” nature of- the seals' responses and »

E’t.’ i 3. the quantitative 1mportance of each variable to

: ;:‘f'i ,the eeale' ecology. 'i_

| N y . o
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'.'; o A Descrlptlon of the Study Area L i,'.’ o

The French Terrltory of Saint-Plerre and - S

Mlquelon con91ate of an archipelago of several emall

'1alands and 1519tﬂ some’ 20 93 kllOmeters from.the southern " . = ® T

n

t4 £th

. .
1 greaam

v versene i b 3 s T

et s errni g ———————s 3 Y7y e e S

ot B e e rae

R e R N T T PP

Q.

o Prs e W ; s
p €eouX J.Lr:uxu.umu.au o1 : There

/ ‘
. ' . N .
. . - ‘- . . - .
. - . N . . . .
. , .
R et o2y . .s B ) -

$a% A o

jare'thfeé main islands‘ Saint;Piefre,'Langlade.ahd Miquelon.
'f narrow 1athmus has formed only in the las% 200 years to
" join- Langlade w1th Mlquelon (Rannle 1968) which,lie about

'  six miles: apart. Prior to the formation df thlB 1Bthmua

[
BT A

fpalllng vessels salled betWeen theee two islands and ehlp-

'wrecks near the passage were focal p01nts of sand consoli-

datlon for 1ts closure (Dagort, peraOnal oommunlcatlon)

i I

l The prlnclpal area o the present atudy was centred on’ a

serles of. aand banka whlch .are exposed at low tldg in the = {w:;'t

Grand Barachols at the eouthern end of %gquelon (Flg.z & 3)
. o A 1m‘v. The Grand Baracho;e is roughly the shape of an
’ fequllateral trlangle w1th 51dea 4+25 ¥m. in, length.. 1%

“opens to ‘the sea. at the southeaatern corner through a :,._
. L® - L]
narrow ehannel la Goulet de Langlade. Coneiderable tidal . - - .

f'currente, to aeVen km. per hour, reault from the tldal flowf

Iof large volumes of sea water through la Goulet de Langladeﬂ;

and other narrowlohannels within the barachOLa. Tldal d,.\ i'z" v

-,f; : -‘”ebblng exPans extenalve areae of sand bank whloh are | '

covered at high tides to ﬁ depth of one. to three meters."
T At ‘spring high tldea, sand banks -in t‘he Grand Baraehois

__\

.are covered hy a minlmum of two meters and a maximum of o

T I
!
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' .'ice dans, occur near 1a. Goulet de Lﬁglade.

§ . S

25

four meters, of ocea.nlc mflow. ’ Durlng gpring low tidea,v"j

depth of fthree a.nd ona-half metera, tha deepeat troughs _
bemg near la Goulat de La.ngla.de. Tldal extremes withln
the Bara(:hois are never as great as thoee in the nearby “
: sea. The na.rrow cha.xmel goining thia island lagoon with

Fortune Ba.y restrlcts tida.l flow, retaining a wa.ter level

in the barachois higher 'rrhan that of the ocea.nic 1ow tide. | .

. The reverse ia true a.t high tidea a.nd the same mechamsm

’ causes a 35 mlnute 'time leg between ‘the tifdal extreme of ’

the sea’ a.nd that of the lagoon. The positlon of the Ba.nd

- 'ba.nks changes minimally from year to year. The major

a.lterationa b reaulting from atorm and wave aotion or vunter

'L‘he ahoreline of the Grand Baraehois conaiate
of clea.n golden sa.nd or pebble beaches out 'by Beveral
. ‘Bma.ll Btreama ariaing from: marshes 1;0 the South a.nd 200 - m. .
alumd% hilla to_the North. - The’ fresh water runoff ixflto
the la.goon through 't;hese streams ie usually *q/ﬁite minima.l
Rarel;r, heavy rain ma.y -cause the typieally crysta.lina '

- barachoie wa.ters to become ¢loudy or . brom and decreasa

' ; the salinity of efﬂuant tidal currents. The marine in—

‘,';'

,habita.nts of the Gra.nd Barachoia, shown m Table 1 and R

Fig. 4, indicate 8. typical estuarine setting. "\_
. AT '
’ :;‘-"." Low-lyiuq aand dunes, up- to 15 m. Hin haight, .

- ‘and grassy plaina :1:mmediate1'y surround the barachois.

the channels scoured by tldal action are at a maxlmu\ﬁ ) o

i | e e

',....

N T



AN TT TR T ey L ap o
R

+ v e Hl s

"Phanerogama

-

.o 26

Table 7

I List of Marine Species .of the Gra.n'd,'Bara."qhoi"s_"‘

B B
g

| Pryiuw -

Species

. Code -

?haeophytga

2

Rhodophyta

Ky

ey
.. s
R - .’;§“,
PSR

3

" Annelida -
Eéhinbdei‘mé,t_a .

o Afﬁ:irpi)dda

; Thaia lap:.llus

,Nereia pelagica, "

Agarunm éi‘iibosum-
Fucus vealculosua

. Desmeres‘cla aculeata.

. Dictyosiphon foeniculaceus

o ‘Mollu‘sca‘ - f -

Porphyra umLilicalia I

Zoat era xnarina.

Placopecten magella.ni cua
Myt ilus edulis

- lya arenaria

',Littorina saxatllis B [.

Lunatia. heroe v

Acmaea testudinalaa -

™

.Strongylocentrotus drobaohiensis o

o Homarus amer:.ca.nus

- Ca.nc er irroratus

. Pa.gurus 1ongica.rpue S ;_'

- Litterina - littoréa}"-‘;_ o

o ——— e

-*Se“e i?i-'gl'_- 4 for diétribﬁtiqn. of - coded fapecie_s.‘l ,

s bt A Tt i At e

E 2

. - " ] . e e
' . . T, T MR as ek e e P
Lo flade | SidElealati afie e AR SRR ™
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' Table 1 - (Cont'd)

" Species’ . -

Code o

"t

'Vexl't ebrata

'Hal-ig:hoem's' grypua .

e

=)

Id.otea balt:.ca

. .‘,Gamnarus 1a.wrencia.nuad
h Crangqn'_septemgpix;gsug
. Bélémna_ Eaianoidés A
"'Raaa erinacea
:Chnrcharinus obscume
: Ga_.du,a morHua

" Microgadus' tomc od

T Myoxocephalus Bcorpiua

'_j.'Pleuronectes americanus‘

Mallotus villo au.s

' 'uQBmeru'a mordax

o

,Salvelinus fontinalis ;

Sc omber acombrus

;Gasterosteus aculeatus :

' Phoca vi.tul,lna . ' R

§

, 'Myoxocephﬁlua octodecemsplnosus' :

el - B
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of the barachois are’ of interes'i: n—that—they provide J:est’ I
and, feeding ‘8tops for sev Bpeciea of mlgrating game S .’

The vegetation of. these areas consists entirely of sea -

'.':"ahore wildflowera (e. g. Latg ;apo;gous), typical

' ’dune grasees (e.ge Ammophil brevili&#ata) and, rarely,
' -woody shmbs(e.g. Alnus rugosa). o .

hq maruh areas to the Bouth andf Rortheast

PR -.._m..%mmm‘».;"m;ﬂ;‘. -

' and Wilson Snipe, Ga;gell& galli g (Peters & Berleigh I ‘
'1951; ‘l‘uck& Borotra,1972). B L B [

\ ".from farm stock about -30 yeara ago, have ma.:mtained a

. ateady populatlon level of- 40—50 anima.ls in the area.

norvegicue,A egue
o h vulpee.f o

: "'ocoasiona.lly for the Gray Seal around the aouth coaat of L ow

- uninhabited by humans excepting the LLhabita.nts of one
N summer cottage thrae Jm, from the b&rac ia. In. additlon, .

//
denesffng areas for Black Duck, Anaa bripe;‘?,

o g e ALK LR e\ S AT T e T T
¢ 0 .

Feral horses, ] g cabglua, wh:l.eh orig:lmted

' rrestrial mammala found on the isthmua arez Rattus T

ua, Odoeoileus virg_;in_i anus and ’ . 1

S The)b type of marine environment of the Gra.nd ) —
Barachoia providas the ha'bitat for the Harbour Seal a.nd oo l

: 'Newfoundland (Templeman, Squiras & Flemming,1957). The

isthmus betwaen the islands of Hiquelon and Langlade ia

' there are two aK‘IﬁrB‘W? _ gea that are - S -
.occasion&lly used 'by fiaheman., The Grand Barachoia i.a B : \ '
. j'reasonably 1aolatad, distnrbed only in early July by o
.:. "fisharman oollecting mﬂuela for ba.:l.t nn.? in la.te Sepfember":'

S S P i
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-leg:.slated conservat;\.on slte a.nd flrearma are not peLmitted

-1n 1ts proximlty. :

durlng the mid summer each year we.re' Trous Loup Ma.rm

: :'Some rocks are uncovered durmg falling tidea and these, -

' hase sﬂ:es for P. vitu.lz.na. ‘ B

.0 . L 30
. . ‘ °

by wzldfowl huntera. Tl;.e Grand Barachoua 1tsel:t‘ is a

.-
.

Other areas conta.im.ng small eeal aggragations

'e.nd tldally exposed rocks near Pte. du Chapeau, Miquelon~
' _L:.'t:tle Green Iala.nd ‘and - Loriea (P‘a. Ma.y Baraehoia) on. the
.. south coast of Newfoundland (Te.ble 2) I " | B

’l‘rous Lou Marin and Lories offer Bimilar habi-«.

: tats. Both are sma.ll tida.lly 1nfluenced lago'ona, Lories
, being the la.rger. '@rou)s Loup Ma.rin on the Wes;‘ of Petlte

L Mlquelon has a ma.ximum depth of 16’ m. a.nd. is surrou.nded
by 10—20 m, etnbanlcmente wn.tb a beach on the 1a.ndwa.rd)end.‘

w11:h the inner rock beach, were " the 0ccasional regtix

‘ o‘n an expoaed and, 1ow~lying pemnsula. The lagoon itself'.~.','..
' 13 the shape of a. .75 B:m.-long oval wrth a cha.nnel to the‘_ 3

Bea Opening on

: ‘JDrIEB 15 a muc.‘p sha.llower lagoon (6 .- depth).' :

e southweat Blde._ Ma.ny ;l.arge flat or o { ‘
LT t0pped rocfks protrude ahove the aurfa.ce at lo:,) -

. tide an,d on’ them P. vitullna. were obeerved.

L::ttle Green Ialand has a.p area of appré:ximately

'-1500 sq.m, "and is’ ‘situated 6.km. to ‘the Southwest of Lo:r:iés, o

R

and 5 44. km. to the Northwest of St. Pierre. It arisee

""rather sharply i‘rom the jwr to a partially grasay plateau

some 4—5 m. above mea.n sea. level, on; this platea.u and ‘on

] . N .o . ) .
“ . P .
e - . .
. - i3 . -

e I LRI R AN me ey B amenibo swe s o e ar o en D giaen me e et et e et o YEDE

PR

[
R o



- 1\ ) B -
ST : . = s 3 Q
i . . ) . oo N é
e S e O .'
" . | ‘ - ! .
. ’ .31 * s ;
M © ' E ‘e
Lo Table 2 . :
' o L o v e L g
Iist of Areas near Miquelon Populated by Phoca vitulina ,
. ' ‘u "-Y ' "'. . . i' . N . " "‘ ".! . .
and. Observed Numbers in each.Location, o
- ’ oL X \ : . ’ !
, ¥ e .
: s « . . . . b ' 3
: foo RS " : :
foe .. . Location. + Numbér of Animals S ;
oo Y g L L . e - : c
} : Lk ’ . - . ' .
: . ﬂg§%4 T . A , ) I » :
K -Grand Barachiois S R 423 !
A ‘ CooL o - :
, Trous Loup-Marin .- = - ... . 28 oL . -
' ' . : . . [ 5% N d
' ' . o - ’ . T ’ ke "“\-—-\.‘ ! g
" » * . . . <y . ~ e
; Rocks near Pte. du Chapeau .ﬂ5, B ,
B i .
. ' - Little Green Island '~ o . b2 . . e .
3 " . . - ¢ o . N
- . , . . ) T . . . .
- Pt. May Barachois (Lories): S .34 NI B
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a Jagged, ‘wave washed rock beach to Jthe South, a small
aggregation of P. vitulina’ wag 91ghted. L '

Tldally exposed rocks, near‘Pte. du Chap u *ﬂ:L'

I
e

'to the Southeast of Mlquelon village, have an erea of about

|
100 '8q. m, These rocke are almost flat ﬁopped and 00vered

}on their seaward edges by Fucue sp. and Agarum sp. Other

than theae plants, they are devofd of vegetatlon and are .
awaeh even at.low tide in high seas._ k '” ," L "/'

Due to the difflculty of travelllng to theee

"four 1solated seal ‘base sites, the only information on’ the
numbers of seals utillzlng these areas wae obtalned durlng

'one v151t tz/eacL It is thus not known 1f Be vitulxna

uses theae tes for breedlng purpoees.l Slnce all vxelts

were of- neceselty made on calm days, it 15 also not known ‘_ ,"

Y

whether theee s;tee are occupied during etormw weather '
nor the extent "o whxch they are uBed. |

ggxgi; were‘not observed at any of these .

/

)
P TR .
f
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?.;5 Methode and Mate;ials

> '* . Data were collected during the monthe of ..o
June-September, 1971 and May—September. 1972, . e .
Obeervetﬂone of the eeals at the Grand Barachois -

were teken at. hourly 1ntervale during all daylight houre

 of the etudy period. Irregular obeervation intervale

' end of the fiaherme ‘s cabine at Pointe aux Bargee (See
‘Ple. 2, A& Figs 3)'q

were frequently‘neceseary due .10 persistent heavy fog
conditions and ocoaeionally due to necessary absences of
.

the. author from #he etudy eite.

" The’ maJor obeervation eite was at the Northern

vOther - ancillary obaervatione were

-

. made ag required from a variety of other locatione ehown

"in Fig. o (B c D)., From obeervation point A, eight environvi‘ b

f mental and seven biotic variablee were recorded for eaoh

Environmental variablee."

hourly observation. These were: -

¢

4

Time. Thl? vnriable was' recorded in Atlantic

Standard tlme ueing & 24 hour Schultz cloek which wae

_ checked dadly with AM radio broadcaete of Greenwich Mean time. ;

",  Adr temgerature. , -10 to 110° Centigrade

'meroury thermometer wae ueed to° record temperature. It

. but expoeed to all available air currents.

.1.‘wee poeitioned at obeervation eite A, 2 m, from the ground,

‘80 thnt it was continuelly hidden from direct eolar heating

: ‘1. 5
Weter temperature. A -10 ta 110 Centigrade
. S

. o . " ‘. B . “
. L . , ) y . . .
. . . .. .t . . PR
. | o . ) .y ¢ !
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'v to a depth of[two centlmeters and read 1mmed1ately. L

'metrlc syStem.

. horlzon and a vcrtlcal scan from Horth to South. It was

"1he board 2. watched clogcly at tldal e\tremes t

M e

mercury thermomeuer was uved yo record xater tcmperature.

The thernometer was 1mmerocd 1n the barachols watcr to a

i depth of one metgr for two mlnutes. It was thcn brought

s

»- [

Vlnd speed - mlnsmum and maxlmum.. Wlnd speed‘

Was recorded uf':.nfr a 0—80 m.p.h. W1lh.Lambrecht K G..

meteorolovlcalanenometer which \as flxed at a helght of

-.Hfour meters above mean ‘sea level and 20 meters from the

]

"flshermen s cabins at P01nte aux Barges to. reduce geographicf
'Lnfluences.f‘rhls apparatus was observed for one mlnLte at
each hourly readlng, and the max1mum and mlnlmum W1nd speed A

’-wlthin that 1nterv\l wes recorded, and converted to the ‘

-

Cloud: cover[ Cloud cover was’ sub;ectxvely L

"determlned by the author by a 360o scan of the avallable

~

recorded to- tne nearest ten percent.

Tide hes ht.‘ Tlde height was determihed at

the study 51te by tabular data taken from,Canadlan Hydro—

ofaphlc Serﬁlce Tlde TabIQS\\Sr 1971 ‘and - 1972. ”he closcsf

tide reference p01nt to the Grand Barach01s was Saint- '

'-Plerre. To dntermlne the tlme differentlal betw%en tldal

N

extremes at the refcronce port and the Grand Barachols, a..

' flcatlnb flourescent palnted board w:q anchored 1d three

‘,',:mcters depbh'near the southchore of la Goulct de Lanrlade.

N

0" determlne‘f

v e .‘: L aty POT-.
ELRRE 7 SRS SRTOR. T ) SR

U
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to the study eite, and’ converted to metere.

‘Grand Barachoie at eome time during‘the etudy period._

are shown in Fig. 2 & 3..,

N ' R _
when tidal flow directlon changed. Hence the preclee tlme.

of tldai extremeswat the Grand Barachoie was found to '
e »

congtantly lag‘behind thoee at. Saint~Pierre by 115 minutee. 'gp
’7‘.Tide helghte in feet were then taken directly from the '

'“”reference point tide table information ‘at. tlmee corrected

I~

*

o

Tide status. Thie variaﬁle deecrlbed the i»

dlrectlon of tidal ehenge at ‘the time of observation.

f'The four claeeee ueed to describe tide etatue were rielng,
o falling, high or low. tide. The floureecent board described ]
) previouelJ was ueed to determine the appropriate clase. 4

,"_B;otlc variable - -‘A‘ 5 "‘; o

‘ H g;out ;ocatign. 'FiVe diecrete terreetrialf

:bank 10catlone were ueed for hauling out by eeele in the "1”

LY

- / .
" fnese stations weke coded 0—4 inclueive and their positioqe'

-

Group gpan minimum_and max;gum. prah '\H'_'~‘.f

S obeervation point A, the extreme edges ,of - separate groupe .

-“_of seale were elghted through a8 30 X T.H. S. #460 theodollte.:; .
_ThlB instrument provided the engle from magnetic North of o
any pOintion the eeal inhahited eand benke, whieh deecribed

‘ ,erce around obeervation point A. These anglee megnetic

ware recorded for the eeeternmoet and Weeternmoet extremes '-'

" of all eeal gﬁoupe viexble. The angle of the weeternmost (

point of e eeal group wae termed the grqup epen_mindmem.,l-

» R ot
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.. group maximum a.ngle.

36
-

E ‘angle a.nd ‘the angle of the eaatammost point oi‘ the seal

ig::-oup was. termed the group span maximum a:agle. | Groups of .

seala were defincd ‘as those colleetions of animals which

'ex.hibited a aeparate andr discrete aggregatiOn with a sub—

Jectively homogeneous density.» A compact aggregation of

'seals was 'differentiated from a 1ooaely acattered number

of seals nearby. A compact group of Halichoerug m__

was differentiated from compact groups of Phoca vitu.lina,

. although the former species group was well within the com-
finas of th_a Latter.' The two speciea were alwaya recorded

'separately. 1*'/"'" o ! )

‘)" ‘ Group number. This variable was ‘recorded as .

.
o

.the number oi‘ aeale within the group minimum angle and

[

I’ Groulg composition. The categorization of gx{'oupa

_'of aeala according to age, sex a.nd apeciea et great diatancea

'_was -initially unrelia‘ble (Ling & Button,1973) Compatence o
i in- these types of classifioation waa achieved by viewing' .
the animals :from afar, then approaching the 5am8 animals =

- to confirm the reaulta of long distance obsdrvation. It : ‘

‘the Bex, speciea and age composition of any group wa.a in '
- doubt ’ auch* as :Ln conditions of fog, blomng aand or lig;ht

,rsfraction through convectioh currenta across aand ba.nka, \

I

"the obsarver boated to stations B to D to obtain short
o 'dista.noe o'bservat:.ons throu%h 7 x 50 Taaco binoculars. _ '
' This was done within the hour interval between sightings,; -

0 T : ¢ '

-

R
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o conformatlon and pi‘ofilea, and coa.t colour (See Doutt 1942;
: .Peter’aon 1966; a.nd Table 3)

A

.from observatioln station A.

Bgeciea., Seal groupa were olaesified according
t0 speciea, Phoca vitulina or. Ha.lichoerua m__. These
apecles were: diffaren‘bia.ted on. the haées oi’ Bize, cra.rpal -

Sex._ Halichoarua m__g, the Grey Seal. was

‘_eaally aexed slnce i’-h s obvioualy aexually dimorpliio , L
"(Table 3) “"Phoca vitulina, the Ha.rbou.r Saal :l.s not sex- ‘ |
' ually dimorphio, although males tend to “be larger than
- femalea.. Sex:.ng th:l.s speciea was perfomeﬂ byj viewing
' 'the presence or a.bsenoe of the penile apera.ture or vulva.. o
When theae stmcturee were not viaible through the theodolite
©oor by ahort diata.nce obsewation, the group was not clasaifiad .
’ “according T sex. _ Groups we;re claaaified a.ccording to’ four R

‘ ‘sex ca.tegories' male, fema,le, ma.le and famale, a.nd undeterminad. N ,

‘_45_. It wa.s not poasible to collect man.y

" a.nimals in the atudy area for reaaons of axceaaive disturtba.nce
" and French regulations prohibiting the - aacrificing of Beals. |
."'Hen’ce the Begregation of Bea.lminto aepaT&te age clasaea

wa.s not poanible by the den’ca.l ageing procedures of Laws

(1952[1962). Ma.nafield & anher (1960) and Biahop (1967). -

_‘Both Bpecies Were claesified aa belonging to one of three _
age classea based on function pup,gguvenile a.nd adult. o

Pupa were obvioua until thei th:l.rd month of age by their

' '-small size. and until wea.ning by their proximity to the dam. P

Do - s on L i - P
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St

v o Ph:enotyplc Differencee between Phoca vitulina and '

E TablaPS

, Ha.llchoeme m__ a.nd between Sexes of Each Species.*

_ Meagurement - . .' .P. vitulina- | ‘H. grypus . - S
O '- I.-' . - N . K N ] r"'t . , . . . ] te . . . .

o S PRSCEDVEE S AP
T T A

| "Total length ‘male - . 1350-1800 . 1600-3600
o (4a ci.) , ° female ~  1350-1800 . 1500-2100

1

. v L, ‘)7 - Do S .. '-. ;
Skull length-.'l . male o 162=222 7 260-330 - . LU

v

(1n cm.) female. | 162222 ° . ' 208-265

| *'Sk“ll'"1és ‘/’J:Zmalé .. 100<1287- | 140-200

R T T A T ©
Saals)
P .

’Weight . mele. - 130=300 - 350-800 .
(in- lbe.) - female . .100-160 * = . 250-600 ‘ . ¢
- s ) - . N . A R ,. ﬂ . ‘
.. Coat colour ' male va.ries in amounts .predominantly , L
mee L S .. of'dark browd  ~ black with oL S5
< v spots . on yellow . some white ‘- '

. to fawn, darker . spote.-.
g above than® below. :

- |
. , 7 . '

1

: female - same ds male. predomine.ntly o
o . o o . -white with -
blecl; .8pots,

*rakxen from data reported by Petereon(1968) a.ndl Hewer & L
Backhouee(1959).‘ R o DERREPR

I
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Adults. srei . ._1lnul as wp »bl«: of breedlnb 1;1 th4 calendutr -
' VG . .

. ] ..“v'. “
yeor lau‘»uv 21iles @u-thp clasis Jlbhlm one year.oi ac - !

!

SRy g“ulz deCe 'Théso ase claséos were deterimined on the
- bazig of gize in P, ViuallQJ, st an dJLu lenzth increaping

i oaiflc J-l‘bly'_'oul;-,',"go the urecdlm 4*0"01" four. years

" (Bichop, 1,0T). A:SLJll number-ol uco+h.wcgc'collccuwd Trom 411 -

a o clasces off the Harbour Scal- as Cpart of 2 bI‘Od.uCl‘ utud to .
corrob_or,%bo the slzac=age cb';‘rola.‘tion noted by Bi?hop’ ('1)!)7). Pups
: SR C SR
ol the GreJ»Seal were.never' ops erved 4t the ‘Grand Barach01

Iuvenllg dnd ddult Grey ooals were dif erentldted on t e

w~

.Crluella of:relatlve,hlze ;nd ulhll coniorn;tlon. Theg

crlterla were COHflmed do valla bJ ObSGPV4thnS of brcedln

g. ﬁrzpms on oable Iuland (Llnr & Buuton 1,72) brom the throe

o
v

'a c clafﬂe" weven comblnatlons of JTG Dmupu NOFG pou51ble. A

glnblc dlngOte roup of anlmulq couliithus be obaervcu o conbaln.'

. : *

1. pupo,'Q. %uvenllcs, 3. auult 4 pups and JUVLnlle _5. nups
‘and addlﬁg, 04 Juvenllcs and adult cxr 7 pups, Juvenlle“,und

adults. . “ ‘ - . L A
. ‘ to- - : . . . - U -

.

Definition: an- observutlon consisted of onc recordlnv
oo for each varlableu'

Generated V&rldbleu-'

v Theue varlables were calculdted from the origlnal

oboervatlons and Nere de51gned to provlde a more compHete

lplcture oi the env1ronmental condltlon? wnd blotlc act1v1tlcs

‘of the sedls at the study 31te.

Ve

Group §pan anble. Thls varlable was formulated‘

.é; the dlfference between the’ .group gpan max1mum angle and o,

’the group span nnnlnmmkan51e in degrees of magnetlc North

b e Tl 4 ws e, o R

G

f
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e -‘“, E . . . group number - :
L o group deneity = occupi'ea group dietance

e A ————tn s s 8
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40

Occ up ed group dista.nce. From the group apan

.' angle, knovﬁing the distance between the eeal group on .. . A‘.
% . “the periphery of a sand ba.n.k and the ma:;or obaervation |
. ,.“"" Bite A, the curvillnaar d:u.atance in meters along a sand
| | _ bank ahore tha.t a group occupied was ca.lculated. Tb.:LB C

- was accomplished by. procednres deecribed by Butfmn (in
prepa&'ation) T S S

N
’ Group denaitx. This variable was oalculated

’; 1 " using the origina.l data. of’ group number - and. the genéz’ated

' varia'ble occupied _group diatance., Group density was the

meaaure of gregariouaneae! and wap defined by the formula;

L In this etudy, tha denaity of a.nimals uLed the curvilinear
,periph Ty o:f a eeal occupied aand bank as an extreme bound- '
.ary of inhabited territory. The erea necesaary to obta.in
density naa the space .between the radians of Ee.et a.nd Weet
“end pointe of one meter of the sand bai bounda.ry. Thue,, " "‘~ -

| ‘a denaity of 5 eeals/me}ter would numerically deecribe 5
a.nima.ls viewed one behind: thé other in a one meter -are
segment. [ o

I Hahout gate.‘_ The rate of hailout or emergence

a of eeala onto . ‘the’ eand i)anke was ealcula.ted by obtaining

; -- the differenee in tota.l group numbers for a.ny two succeseive ‘
observatione and dividing that . figure by ‘the time difference

in mixmtee between the aame two observations, i.e.'

oy AR W
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haulout rrte

Tide rate.: ?his variable described the rate of
. tidal rise or fall a.nd' was calculated by diﬂding'- the

difference in tide peight for two auocessiva observa%iona

by the time difference between the samé two observations,

wi.e. o A S ’ e o o

e

' tide‘raté =

Disturbance. In addition, interference in -
" the. normal pattern of . seal haulouts involving a fpight
reaction in the seal herd was racorded. and ‘the sdﬁrce.f

: .'of the diaturbance and its effect noted.
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' ]the deecriptive etatistlce-for all variablee will

‘ _behnvioural variablea.t ' f~. e ‘ ]

'Reaulte IR . T

During the etudy perlod 3883 hourly obeervations )

of aeal groups were made over 157 daya.
[ The data will be preeented ae followe' firet;j-

'be T

T U
preeented then the correlational relationehipe for all, . -

v

variahlee end finally the regression analyeie of tme'

~

. . N FSEEY BN
AT i ek Gk malakentnt Wi

The meane and standard deviatione of}all variables'

for the entire atudy perxod are presented in TablL'4, and

for 1971, and 1972 in Table 5. R P

Aig temgerature.. The maximum air tempe_ ture -

. recorded in 1971 was 27, 5 %, and 23. o°c in 1972, | The

ﬂminima were 6°C in 1971 ann -3 C.»ln 1972. Obse ‘ersa’

fwere at. the etudy site on May 30, 1971 and on- Mey

. ‘stated above, the moan air temperature for 1971 (X

.. 8.Di = 4.88) was higher -than that for 1972 (X = 13.',

1972, .
The ~

thue colder temperaturle were experienoad in 1972.

‘mean air temperature for the entire study period was 14 9°C.

wiﬂh a etandard deviation of .078 For the same re‘eon ae

16 8

:S D. = 4 38) The mean daily air temperature for t e

: | -
‘.the atudy site attendanoe by the author was. more, con ﬁnuous,

_entire study period is ‘
‘was more vari?ble in. 1;71 than in. 1972, probably because f -

.(1971) 1ncluned only one obeervation taken at tha W

presented in Fig: 5. Aﬂr tem eraturef‘ '

4

i1 the latter year.l The very hlgh meas recorded‘oﬂ ay 27

est

: v .
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) Table 4

. Entire Study Period.

Meana and Standard Deviations of All Variablea for the

L

Variable B

Standﬁrd'Déviation.

6.

R T

‘3.
4e
in km.p.h.
.‘ .

1.

!

Mr temperature

Sea temperature C
(in degrees Centigrade) 11 5

Wind' apaed minimmn\‘

(in km.p.h. )

-Cloud coyer:

(in -pexr oent)

.Tide height

(in meters)

Grﬁup span minimmm L
© . (4n ra.diane) -

. "‘ - ) / -_ \‘ ...A
oo

" 0. B

Group Bpa.n ma.ximum

(i,n radia.na)

Group number

~Ha.ulout rate

{in # aeals/hour)

.Pide rate
' ‘(in om./hour)

12,

Gccupied distance

’.(in meters)

13 ,
o (in_-‘ seals, meter)

Grou denait

- (dn- degrees Centigrade) 14.9 £, 0.1
24
AT
Wind speed 1mum SR

L6366

].~

{|11.318 e

AETTY

_153;555‘,
42024
lkafééa.';‘,
DRV
= ;25;3”(; ,

. t.22 .

65.478

I

".078

Se 922

8. 194

s
‘. ,39% ? .
g0
D8y
58,045

204900 .
33,422

1,067

] e [er .
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Meana a.nd S‘tandard Deviations for

1971 and 1972

Variable

O dgm

. Meax

8.D. .

‘Me

an

1972

Jt:s;ﬁ.‘

s 3'.'
4,

‘6.
7.
_'Group apa.n ma.ximum
R |
- 0.
RTIRE!
42, ¢

2.

Air temperature

Sea temperature

Wind speed: minimum '

Wind speed maximum

Cloud cover

Tide height.

'Group apan minilnum '

Group numl?qr
Hauioﬁt rate
mide rate . LT

Occupied distance
'Group density |

. 16.8 & 0.1

1.2 £ 0.1
14,93
17,03
.65

488
7468 .
U 7.64
10,36
s
.39

CLe3

e
51,41
7031

- 20,43

o 28.90

95

"13.

11

12,
. 18

1

e
4430
._"--A 3)1 .

5
8 +
79-

91§

I R

0.1

S

63|

§1é -

1.
o
e

09.-
:13.;.‘

2726,

.46
.".j ‘.l .

[ )

A 38
1‘4 26
'B.48.
111;87 -

239

.40

tA~.31
SR
61,86
© 60,98
20,50 -
33,61 .
e
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Sea temperature. Sea. tﬁpperatures in the Grand

Barachore were ‘not ae extreme as air- temperatures. The

maximum sea temperature for 1451 wasg 21 C. and for 1972

‘l was 21. 7 C.; the highest eea\temperature recorded.

Barachoie waters, due to their shald ow depth warmed
1

greatly puring the period between a riaiﬁgrtide and the

':; next 1ow tide, eepecially on’ clear daye. Oceanic waters

o May to 16 200. in mid Augui&

) Fig. 5, cloeely parallels rising and falling air’ temperaturee.t.

outside the Grand Barach01s varied from 2 p. 1n,early f*

i

The mean daily sea temperature, ag illuatratjd in

_;The mean eea temperature for, the barachois. during the

eeven month study period was11 5°C-(S.D. = 5, 922) The'

‘.'mean sea temperature for 1971 (X = 11, 21, S D. s 7, 68)

1 cloeely approximatee that for 1972 (X - 11 8, 'SeDe = 44 26).

Both sea and arr‘temperaturee follow the eame patterne of

f‘1ncrease through mid Bummer and decline in the fall. The

"igraph for 1971 15 more\horizont ly compresaed since % e e

number’ of days at the study.eite Was not a8 great in that'
“'“'year as in 1972. Neverthelese, both years exhibit the same"
"trend of mid July peake and declines after August 31.u »

. Wind epeeg minlmum. The highest minimum w1nd

:speed was 43 km.p.h. on a day when the maximum wind speed

was 68 kmap.h. in 1972.‘ "The min1mum.w1nd speed naturally

.was Zero - although thie occurred very rarely., The high#et

e e e s e
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o .646 (s. D. = .41) and for 1972 war -629 (S-D-_= -39)

3

‘.' 47“4.

"wind speed mlnlmum in 1971 was 42 km,p h. Meaﬁ‘wind epeei

'minimum for the entire stdFy period was 12 44 km.p h. '"'

S.D. = 8. 194). The high- standard deviation indicates the .

,,fluctuation that waa typical of, this variable. Mean wind

speed minimum for 197F (X = 11.93, SSD..= 7. 64) was very

.81mllar to that for 1972 (X = 12, 79, S.D. = 8, 48). The

A‘mean daily w1nd epeed minimum is preeentep in Fig. 6.Nﬁmmiﬁ;;w;ﬁ,i_i;,£

e - Wind” egeed maximwm. The higheet wind[epeed '
maximum waeféﬁ km,p .h. in 1972. In 1971, the highest .

- maximum wind speed was 52 km Pe h. The mean wind epeed ‘
maximum for the entire etudy period was 18. 177 (84D =" 11.318). ,1ﬂ
In 1971, the mean wind speed maximum was 17 03 (8. D. = 10. 36) |

while in 1972 the mean.w1nd apeed maximum was 18. 91

(5. D. = 11 87) As with ,daily mean wind Bpeed minimum,

'daily w1nd speed maxina showed conai&erable variability .
. from daﬂ to day (See Fig. 6) Typically, the wind epeed
_ increased daily from 0?00 houre to 1&30 houre and- then ' :
"subsided. Winds from the North and Weet were most adherent

. to this pattern, whereaa southerly or ohetErly winds tended -

to persist throughout the evening., Southerly winds often

, brought ng conditione to- 'the’ Grand.Barachoie, and breezee .
'-7from this directiop were the moet frequent. Some reduction .~“i'
in daily mean wind epeed maxima can. be seen in Fig. 6 during
,"the periode from mid July to ‘mid Auﬁuat of both study yeare.

Cloud cover. The mean cloud cover Tor 1971 was

G e Xoizaier L0 Y
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= .and 2. 35 m, m 1971 above chi

height than these were preeent

- etudy period was 1. 187 m. (S D = .391) above chart datu,m ' 85
'~ Mean 4ide height for. 19-71 ,(x - 1. 19, 5.D. =',39) was almoet |

e . ..
¢ rtmm et e e e kit et e e e e . (AR Lote e . O T [ERSNPN

’ T

Theee f&guree indi \3te the rather typica.l fog e.nd overcaet

| e conditione that dcmina 8 the Gra.nd Bara.choie. No difference

appears in yee.rly emou.nte of cloud cover.' The mean cloud

' cover for the entire etudy period was ,636 (S D. =’ .398)..

' .Ma.xima and minima for both Years ware ‘one e.nd zero

' respectively. Great variatiqn in the mean daily cloud

o oover can be seen in Fig. 7. The low lying geography

-of- the be.rachoie eeemed to collect fo,g whenever it was

' ’,'preeent in.the North Atlantic. Indeed, recorde ehow fog

" occurring for 35 caneecutive daye in June and early July,

-‘1972, although only d.enee fog conditione at sea level

. prevented obeerva.tione of . the eeale.l' Fog at the study .

Kt
o pite tended 1o reduce the daily e.mbient air tempera.ture

.fluctuetione common vTith clear ekiee by filtering l;'astd.ient

. heat from the ‘sun. durmg the de.y, performing a hee.t ca.nOpy .

‘-fu.nction to retain day wennth cloee to the ee.rth, and prevent-3 : )
'1ng noc'lfurna.l re.diant hea.‘!;.,-loeeee to the eky. ‘ .

Tide height. Thé 'igheet tide experienoed a L N
'the barachoie during the etud period was 2. 41 m.{ in. 1972

3 datum, Tides of" grea.ter 3

at the atudy eite, however, '
'ell ea.nd banke were then eubme ged leaving nL ‘base eite S .\“\'_'-',' g
for the eea.l aggregation. I..ow et low tide for 1971 was | ‘; H 7_':"‘

.37 m. a.nd for 1972 wasg .03 m, Mea.n tide height for the
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 identical to that for 1972 (X = 1.18, S.D. = .40). Tidal
. - height chané'ea of one-’-third' of a inefer made v'éi'j signifi-.

. cant’ d:.fferences in -the a.mount of aa.nd ba.nk expoaure, 5

howeverl this fa.otor could nbt be " measurad coneiatently

‘W:I.th facility. . L+

Tide status. Since tide status was a categorical

‘ meaaura, means and standard deviationa would not e meaning-
ful. The relation of. tide Btatus to other va.riablea will .
“-"~"'.,be d1scuased with the correlational data, J
' | Tide rate. Riaing tide: ratea of the greatest _
”ma.gni’cude during an observation occurred on day 9. (in 1971;
73.2 cm./hr ) and on day 118 (in 1972 91, 5 cm./hr., See
Fig. 8) F‘a.lling tide raLes rea.ched maxima. of -51 8 cm /hr.
e in 1971 and -91 5 cm /hr.;in 1972. Although other tide.
‘ ra.tes during apring tiden may have exceeded

|
. the a.bove figures are va.lid as ra.tea of tide cha.nge before

'an‘ obaervation sequence.' The mean t:ﬁ rate thus obtained, \

., for 197!1' and - 1972 combined was -0 40 cm./hr. (s. D. ‘= 2049),
The mean ‘tide. rate for 19T (X = -0.92, S.D. = 20.43) waa

’small means 1ndica.te tha.t seal obaervations ‘were performed
.‘equally during decreaeing and. increaeing tidss. .Hence no
3 biae in the time of observation seems present. ‘

o Group sgan mim.mum ggl The mea.n weatemmnai‘[
‘emgle (Magnetic North) for seal groups on )he sa.nd banks

those report ed, ~

of the Grand Ba.rachois for the entire atudy period was 1 117

. eimilar to that Fobr 1972 (X = -0 31, s 1), . 20.'50) Theae

-
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-¢ngle*of ceal Qrodplngs for the entlrc tudy perioﬂ‘was 1.155

-( Z 30 )‘ The mean dally broup Bpan. mlnlmum anblo is

. \ B
. - . ) . .o - N .
P . 5
1 . . ,

Q

‘Tddldno (or 04 ) S.D. =-;280;' ThL inean westernmost dngle

of" scul érouplnbs in’ 1J71 (X = 1 15, S.D., = .23 J (65 50 )
clooely approﬁlmated,that of - 1)7& (X = 1. OJ, s. D. = .31)

]
preuentcd %p,Flb.;j.

Group span naxinun @ngle . The moan;e@sternmpst

-
e

‘ridlans (uG 10 hagnctlc), o.D. = 283. The mcan.eroup upan,

m;xlmum anble for 1u71 EA = 1 1), .D. =, 23, 68°. 10 ) was .06

raaianr ,:;rcatcr than ‘tha't of 1J7¢ (K = 1.13, 5.0, *_.z3, urlo 0').

:Tho ur‘oup span mlnlrmm 4nb1L also Iollowed thig trenh by the

Sane radlan 1ncrement @ dllference of 3° 26' . Thls dlfferencc'
10'probably dn drt1£40t of the dliierence in the length of the B

studJ perlod between years 1J71 and 1,72 the l@tter prov1d1ng

\

;d more eontlnuous observ4t10n perl d. There were 1o detectible-

'.,ﬁ

h

. chdngc in tne poultlon oi the magor uand bankﬂ to aocount for

' the yearly dlfference “in mean abé e&atlon p031t10n. As can be"

seen in Fig. 9y there are thrie noticeable- fluctuatlons in uhC

‘f,genérally mooth curves oi mean dally group span Liaximam. dnd .

~mindmum. ,On day 50 a dLsturbance of the se41 group -at the

casdernmost end of thu sand bank perlmeter ampeded the anlmals '

to the‘water and they emergedtfarther West on the same sand bank.

A

«'D&ys £6- 73 comprl ed a week.when some dlsturbdnce was caused by

g the oboervers near observatlon statlon B Thls had the same |

.
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: distance along a ssnd bank occupied by a seal. group was
1T m. in 1971 a.nd 173 m. in 1972 - ’.l‘he mean ourﬁ.lines.r

-

3 A"‘ 55

:,']-

effect on Dsy 50 ‘over a longer time period. Da.y 87 was

the only time that ssals werse observed hauled out on- a ,'

* sand baik at the South éide of la Goulet, de La.nglade,

\' hence the mean group spa.n ;Ls inflated. For both yeers,
- ,m1d July- w#s the time that seal group:.ngs tended to’ move
"~ eastward on ths sa.nd ba.nk perlphery.

. ‘—*"’A ’ Grou \umber. The largest ?iscrete group’ o;t‘
) seals observed ;,uring the 1971 study period was 384 anlmals

on da.y 21, wh.ile the largest grouping for 197}contain,ed
304 aeals on day 124. The mean group size for the study
-‘was 42, 240 anima.ls (S. D. a 58 045)._ Mea.n group size for '
the ysar 1971 (X 35 36, S.D. =:58. 045) was lower tha.n the
meLn group size for the year 1972 (x = 47 08, S.D. =" 61. 86).

g'Again, th:.s difference is pro‘bably due to observation

- attendance s.t the study sj,te in 1971 being during periods

of lew sggregation 8128."_ The 1972 figure then would
probe.bly be more valid. ] In both yea.rs, 1#cresees in daily .

ma.ximum number of seals in observed ssa.l grcmps commenced

a ,1n early June s.nd deoreased e.gain in mid August (see Fig. 10)
) The daily” mean number of seals in observed groups refleots

. this trend.

Groun occupled distance.' The largest linea.r o .

T distanqe tha.t sea.l groups occupied wa.s 25 319" m. for ths entlfce
studg perj,od. The mean occupied distance for sesl groups o

g etz Gt A i e T T
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'in 1971 was 22 07 me (S D. = 28.9) but was somewhat greater ‘
for 1972 (X = 27 26, 5. D. = 33 61) ThiL increa.ae wa.e ‘ ’
- probably due to the increased group aize in 1972 OVGJ." the '
_ prev:.ous year. . £

Haulout rate. The maximum haulout rate for 1972

'was 388~ seals/hbur.. This figure repreaents 194 Bea.le
'-.‘.hauling out w:.thin one—half hour. The mast ra.pid aquatic. J’/
: immarsion of a seal group in 1972 was 401 seals/hou,r The . ‘

._maximum h.aulout rate for 1971 was 312 seals/hour and the .

' maximum immersion ra.te was 882 seala/hour. 'I‘he latter
figure repraaents a group of 220 Beala sta.mpeding into the
: 'water over a 15 min. period. ' . ' '.1 :
Ny ,‘ The mean haulout rate - for the entire si:udy period

" wae §.048 eeale/hour (8.D. = 65.478), The mean haulout
‘rates for 1971 and 1972 independent’ly were x = 13 28 ' _
$“D ra T0,313 X X = 4. 30, $.D. = 60 98 reepectivelya Theaé K
were the only ‘means of all variables studied }that showed
a" great difference a.nnua.lly. Since haulout xia.ta is a
‘"cempoaite of the rate .of emergence (a poaitive number) ’
and :the, rate, of re-entry (a. nega.tive number) to the. water,
hmulbut r&te was div1ded '\:huﬂ e.nd analysed for each year '

" Aand apeCiea. Emergence a.nd re-entry ratea were found to )
be identical to the overa.].l haulout rataa for aach apeci.es s

‘-.a.nd year (See Ta.blas 5 -and 6)
Haul?ut rates, or; emergence and re—entry ratea, .

.'changecll for each Bpeciea i‘rom 1971 to 1972. 'The mea.n haulout
. : J~ ‘
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ST Table 6

Maa.ns a.nd Sta.ndard Deviations of Behavioural Mféasures of

Observed Seal Groupa of Phoca vitul; ~and galiehoeru ;m_.

[ w . -

Variable |

* .Phoca vitulina .

o

. Mean
o f . .

. Halichoerus’ grypus.

. 8.D.. Mean .S.D.

o .

%roup span minimum 1.08

u' span ma.ximum 1.12

Group number ﬁ . 54 1.

Haulout rate ) :8.28’

°°°.upied distande - 31.41 o
) ‘GTOHP d‘enﬂfty v . 1. 54J ’4

© .30 Lot.an
,131 C t.zs

63e 89ﬁ‘ 11=H4

67.09. . 7.72.
. ". \
‘-"‘9°‘l.7"°2’

13

.13

| 12,78
59.37,
©9.330 -
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, rate for P. v1tu11na in 1971 was 13 96 (S D. = 74 74)

:f whlle in 19]2 the mean rete decreased to 4. 84 (S D. =}

. B1. 77) For- H. ggxggg, as well the 1971 mean - haulout

'

Ny t v

-, e ——

¢

.o .
. 3 bl

- ._‘\a;\—-—-\‘r'mm N
1

rate (X = 12.32 'S.D. = 50. 51) was much larger than that

'of the follow1ng year (X ' 2. 98 S D. 57.86). ‘mhls

dlfference may be explained by two’ facte. 1. haulont

L rate is a reflectlon 1f group numbe: over time and group

- number 1tee1f ehowed some differences from year to yeer,

2 Some _emergence sequences were: etudled more exten81vely .
than aquatic re—entry eequences in 1971. Hence positlve

haulout ratee were not ae greatly cancelled out by negatlve

', re—entry ratee as ln 1972 when haulouta and re-entrlee were

equally obeerved. Ae can be eeen in Flg. 11, there does
not aPpear to be a general pattern of dazly mean .and

maximum heulout ratee of eeale.— Max;mum haulout ratee'

' are extremely varlable and were observad to radically

according to the time of the observation, the :

between obaerﬁatlona, whether the- haulout was .

' 1
in.a 'tial rapid stagee at Just decreaeing tides or well
N /J .o .

formed at near low tide.

Group densitx.“ The maximnm group density

. obeerved was 15 023 aeale/meter in 1977, and 11 438 aeale/

meter 1n 1972, The mean group density for the enti?e atudy

8
: peribd wes 1. 223 eeals/heter, S D. = 1 067) There was

very llttle difference between the mean group densities ‘
for 1971 "and 1972 (x =, 1 43, S. D. =-.95, X = 1 46, 8. D. = .82

. : -
e . . X e [ -
e a . B '
e \ . " " : . .
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“Species differenées’on"behabioural variabiee.;

The prev1ous data on be avhoural measuree

iere for Phoca v1tu11na and Halichcerus 5;x3__. These':
measurea were also analysed spec1f:cally.. Mea#s and
:standard dev1atlone of . all behavxoura} variables
}.accordlng to species are presented (Table 6)

Group epan mlnlmum and maxlmum angle. The

~ means of both group span mlnlmum and maxmmum were smaller.
’,for the Harbour Seal (X - 1 08 (61 50" s, So . = .30

T =112 (64 10 ), S D. = .31 respectively) than fbr the 3
.'.Grey Seal (x = 1 24 (71 10 )y s D l= .13; X =1, 25 (71 40')’

8.Du = .13 respectlvely)4 indloatl g a w1der group span for

the Harbour Seal and a smaller group span, as well as'a’
’typically more eaeterly locatlon on the sand banke, foq
'.the Grey Seal B ' ' -

Group number. The Harbour Seal exhibited a ‘

-~

: much larger mean group 5129 (R = 54 11, S D. = 63 89)
.than the Grey Seal (X 11 14 S D, = 12 78) Maxlmum
' group slze followed the same trend the maximum group .
_size of the Harbour Seal was, 382 for the Grey Seal only
'68;' The daily mean number of eeals in. groqpe of the ﬁﬂ:,"'
o Harbour ‘Seal and the Grey Seal ia presented in F1g.,13._'
Phe daily mean number of B. yitulind cloeely‘gyproximatea '
“that for both spec1es comblned (See Flgs.f10 & 13), Thls :

‘:paraliel probably occurs béc&uee the fluctuationa 1n
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10-20 e.nimale ware obeerved to a.pplfoa.ch ‘and .emerge onto

. group’ of Harbour Sea.le had already emerged. -

"S.I.), = 734.99) . Th.ie va.ried concommittently with a.nd was

|65 _~ S
group number of P. vit g were much gremer the.n those of
"H. gg;m ’ and thf :t‘ormer epeciee COmprieed a lnuch greater

number than dld the latter species. The Grey Seal showed

increased terreetrial preference during ee.rly June of both
19'71 and 1972 (Fig. 13, daye 2—12 “and 80—86).-

Heulout rate. , ‘I‘here -wag not a great difference

fi,n heuloutlratee of the two epeciee of. eeale (P. V1tulina,
X = 8,28, .8.D. =67 09; H. w,x_'z?z 3.D. = 5. 37)
.over th‘e entire study periiﬁd. However, the author did
.obeerve behav:.oure.i differeneee between the two epeciee

in the pattem of haulout. The Harbour Seal exhibited a

, 'rather caenal method of haulout.: Haulout ueually commenced‘ '

: w:.th orie or’ two Juvenilee whio. Ventured onto the sand be.nke .

a.nd retumed to- the we’ter eevere.l timee thereafter. Ae ‘ ;

" ‘soon a8 one “animal emerged it wae follovved by 5-15 othere
iwhich had been Iwatching thie procedure. Numbere then ‘

- . increeeed to a maximum prlor to- low tide. Grey Seale

tended to heulout in foree. During the study period,

the eand benke in a re.pid eequence. This. he.ulout oecurred .

-ueually at % to 1/3 felling tide, efter a eubetantial .

ccupied £ro p g_ietanc . Mean occupied dietance

in linear metere aleng a ‘mand, bank was emaller in H. mg -

(X::B 63, Se D. = 9 33) thani\;xP. vitulina. (X = 31, 41,

[
-

i [
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' dista.nce between anima.ls. ;|

.'.-66.'{

probably a reeult of the dlfferences in group number in '
the two apeciea (See Table 6) .

“Group dedsity. Groups of Pu vitulina were .

'«comrdonly more compacf' (i = 1.54 seals/meter, §:D. = .90)
'tha.n groupe of H. grypus (I 1,21 seals/meter, 5. D-"—'-.‘ .75) '
' 'Th:Ls was" probably kdue to the greﬁter pize of the individuala

of the latter species (See Table 2) rather than ,an :Lxﬂcrea.sed
1/’ .

......

3

L e Bota D M e OBkt Se e S B
N

BN

N e



B e e L
g . ‘ .

POTCYN

S v PEE T N
.- . -“.‘ - » .

X according to species for 1972, (Table 8). o

67

Froguencies of observationa of a;geciesL sex, haulout

’ location and age oi‘ seal gz_‘oup_e.

Sgeeiee. Of the 3883 aggregations of, aealB -

- .aighted at the Gra.nd Barachois over the entire study pe‘riod,

2812 (72 4%) ‘were groups of .’P. vitulina excluaivaly,

§ 1063 (27. 4%) ware groupa of He gm_a_, ‘and- one group;-
'.under diaturbed condition? contained both species

: ~(Seta Table 7). Seven groups (0 02%) could not be clasai-

fied- according to speciﬁas becauae of‘ poor visibility. - In

) " . P, yit_u_}_i_n_g._ a.nd only 538 f(33 6%) contained H. grypus |
.'(Sae Table 8} Three groups (0. 02%) were unclasaified
’.: during that year.' The following y‘*éar 8 frequency distri-—
_jbution wasa - similar, a.lthough there were 2281 aeal groups .
obaerved in 1972.. '.l‘he greater proportion of groupa again o

oontained P, vitulina.. - Some’ 1752 groups (76 8%) were

compoead of - this spec:.ea a.nd 525 (23 0% ). were composed
of H. mp___.. Four groups (0 02%). were unclassified |

-

Sex. The breakdovn of groupe in’qo sex. classea

) ‘-.LOWed tha.t fema.les of both species combined fomed groups -
- -';"more frequentl}' than males (See Table T)e Of the 3883
...sightings, however, the grea.test proportion (2679 or- 68 9%)
' ' of groups wa.s composed of both exes, 611 (15 '79‘) groups '
; contained exoluaively femalea and 299 (7. 9%) groups -' |

oontainod only male? D\ié to poor visibility emd Other -

B S s i..,.r.

, 19'71, 1060 (66. 2‘}6) of ‘the: ]601 seal _groups Bighted contained -

-~
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Table 7

c- _Haulout Locatlon Categorles for the ‘Entire Study Periocl.,"—L

Kl

' Absolute and Relatlve Frequenc1es of Obaerved Seal Groups Accordxng to Sp301es, Sex and

/
_Variabiaai-. T ,Categories J
Specles o Phoca v1tu11na Hallchoerua ggxg_g Boﬁh Species  Unknown
Absolute freqﬁency. 2812 1063 i
Relatlve frequancy . 71.4 | 27,4‘ S 0.0-- N 0.2
{per. cent) : T '

." Sex : ',{MSle . Feﬁaie - ch:_th',Sex_e_sj nUnkhown = .
Ahsolute frequency ‘299 : ‘ Eiﬂk i§6793. 284 -
Relatxv;*frequency,' 79 .5‘15.7' 68.9"° . 7.6.'

(per cent) " - - - o] )

‘»ngloﬁt 1ocafion

:'Absolute frequency

"Rela?lve fre% ency':

per cen

" "Station :0 Station. 1

. 3669
94.5

164
4cé :

1

.33

0.8

D14

0.4

‘Station 2 -Station 3 Station 4"

3
0.1 .

A

*Seé Figure 2'for_Sﬁéiion.}pcaiipns.-‘

-

89
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1971 and 1972.

reqUencies of. Observed Seal Groups According to Species, for

P ey

-Species Gategories

.

- Abéolute

l‘Relétive

(per

freQuéncy 

——

frequency

cent)

' 7‘]‘Phoda vi%ﬁlina'

£1é71

1972

1080

j175§m

..'.5.25 o

. O

Halichberué ggiggg' Both Spedies»Upknown
538, | z

3 R

i
1972

66.2
7648

3.6
f _23.0:]—

g e

3 ey Bt e —w
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_difficultles, 294 (7 6%) groups could not bq classifled
_uaccordlng to' sex. The mean daily frequenczes of seals
"1n groups of males, females, or both sexes are preaen?ed

-(Fig. 14) " Pemale groups predomlnate 1n late May and early

to mid June, whlch.ls the period of pupplng and suckling in-

.:P. v1tu11na. 'Male groups also 1ncrease durlug this tinle,

‘associated w1th female deletJon. .

~

Annual dlfferences in ‘the’ number of male. and

:femalé'groups were not great (See-Table 9). In 1971;

140 (8 7%) Sroups were exclusively male and the next

,year, 159 7 0%) groups were ‘all malé ‘Female groups
.numbe ed 239 (14 9%) of the 1601 groups in 1971 -and 372

(16 3%) of - the 1972 total of 1752 groups.. A large pre-;i-

'dominance of - groups eontaln1ng both sexes occurred durlng

'.Zthe study (191, 1142 or 71. 3%, 1972, 1537 or 67. 4%). Some‘jfl.

80 groups (5 05%) could not be’ claseified accordlng to

sex in 1971 and 214 (9. 4), in 1972,

| . 'The m?aority of P. v1tulina groups observed were }3

T composed of. both Bexes (2002 or ‘T1. 2%, See Table 10)
'Female P. vitulins comprised 463 (16 5%) of groups of that :

:'species and 65 (2 3%) male groups were observed. Ssx L=

o clasaifzed groups of the Harbour Seal accounted for 282
“(10%) groups. Of the 1063 ; groups of H. .Erypus observed E
87T (63 7%) were. of both sexes, 234 (22 0%) males and

"147 (13 8%) femsles., Flve ( 05%) groups were unclassl-. “

k)
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Table g " —— .

Absolute end Relatlve Frequenc;es of - Observed Seal Groups Acdofdinglto Sex,,fo;,_.':

' - 1973 and BECE T
- _:L';A-'j. .7 sex Categories

Abeolute’ frequemey .. 1971  “i40- ©  -.239° - 1142 - 8a.

—

1972 .. 159 L T3tz o 1537 . . cavs

v

L Relative frequency ‘ 1971'...:8‘7 o jf“i _14}9" ‘.' h ) 7%,3; S 5;0"5‘
1972‘”' (ZUTE N T S - - N

(per cent)

-
.
' i
K a :
4 . : EA—
a .
. . -
-’
. f = 'S
. " :
® Cod ' R .-
- o
_
i - . . B
- v - ps S—

' Male S :fFeméle R o Bothisexés . Unknown

: ZL.' _.
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A‘Qsolute and Relat:.ve Prequenc:.es of - Observed Sef Groups of Phoca 'vrhul:ma and

Hal:.choerus m_ accord:mg to Sax.., S § e TSR

c R Sex'Ca't'egofies R S

—_— - N v~ .

.
B

'“g} e S ' ,' ' Male- ' Female Both Sexee _;Unkno;m T

Abaolu'te frequency CRevitwline -7 65 463 2002 B R
| RS Hogmypus 0 24 Cwr. et s g .
. Relative frequency © p..vikulina . o203 6.5 0 TL20 0 - 1040 o
.3 (per eent) o T ST
. Lo - R . s g' %ﬂlﬂ e ; 22-.0' . 13.8 K _ .- :630:7 . - 0"-5 .
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.!,’1 Haulout location, Of the five’ haulout locatlona

'1n the Grand Barach01s, Statlon O waa most frequently

occupled (bee Flg. 2 and Table 7). There were 3669 (94.5%)

'ﬂof 2’ ‘total of 3883 groups obaerved at that slte. The only
;other frJQuently used site was Statlon 1\whlch was use&

dumng @ﬁe pupplng seaaon (164 or 4 2,6) Stat:l.on 2 was 1

‘1nhab1ted by 33 groups (0 8%), Station 3 had 14 groups

. L

Tabie 11 1llustrates an annual»change ln the

. frequency‘w12p whlch normal base sltes for the two sp901es

!
of segls wera 1nhabited., In 1971, Statlon 0 was occupled

bJ 1493 broups (93 3%) Whlle in 1972, 1t was occbpzed
\by 2176 groups 95 47) The greatest yearly ehangeq
wvrw. n atutlon 1, which was occupled more heavily in 1971

(106 groups, 6 G%) than in 1972 (58 groups, 2. 5%)i Statlon

2q Was occupied less frequently 1n 1971 (2 groups, O 1&) than :

1n 1972 (31 groups, 1 AAY, . Statlans 3 and 4 were not utlllzed

1n 1971 but 1n 1972 14 groups (0 6%) occupled Statlon 3 and

groups (O 1%) Station:4.,‘; . . ’
7] Both P. vit%glna and H grggus exhiblted a. strong

slte tenac1ty for Statlon 0 (See Table 12) R ;H‘ : I' ;

‘& -
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e - Table ‘lz Lo e D L

‘<7’ f>',' Abaolute and Relative ?requenc1es of Observed Seal Groups of Phoca v1tu11na and

Hallchoerua ggxggg accordlng to Haulout Locatlon. LT LT R

e .‘~]:~_ nglout Locationh;_

. . L L Statxon 0 Statlon 1 Statlon 2 Statlon 3 Statlon 4
- . ';kﬁqoiutgfffeqﬁgnéy_} 2.-v1tu11na:‘_ 2606'i' 157, L 32 14 ~'3:f -
I .:s<~?): o0 K s T T 7-=9\’ o

@

gL Qf,

:?;1- e Relatlve frequency P. vitulina' - 92.7 "S{G,f.w IS B 0.5. . - " 0.1
R “(per cent)- T R RN .
y »'_ s o \,:f-f H. grypus. -~ . 99.9- . - 0,0 .. .0.1 .- .- 0.0 L . 0,0

R e T e

"See Pigure 2 for Station descriptions. .
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P. v1tu11na groups w#re observed on SVEtlon 0, 2606

times (92 7p) whlle H. ggxp groups were observed
‘there 1062 tlmes (99 9%). Statlon 1 was used only by

' P v1tulina dams w1th young (154 groups, 5. 6%).\ Statlon

v1tu11na (32 groups
.1%), w1th ﬁhe exceptlon of ‘one H. grxgu female (0 1”

‘  that was observed there for a short time.. Stations 3 and .5'"

4 were occupled solsly and rarely by P vltulina durlng

the’ postpartum perf%&\{14 sightings, 0 57, 3 slghtlngs,'r

-

. O 1% respectxvely)

B

‘,,' Agg Of the tota.l ;883 ETOUDS of seals
observed, 132 (3 4%) groups werq Fpmposed of pups,.'
182 groups 4 7%) were juveniles .and 1213 grOups (31 2%)

,'-were adults (Table 3).. Groups composed of . csmbl tlons

of these %Fe classes were pbserved for 60% of the recorded, -

-
slghtlngs. Pups ?nd guvenlles were observed 1n 58 groups -
(1 5%) Adults and pups, a olass reserved for postpartur—‘
1ent females with thelr progeny of that year, Was ebserved"

at 514 recordings (13 2%) -"All thrse age classes were, ;

"observsd at 678 recordings (17 5%), adult and Juvsnlls

o at 1080 91ght1ngs (27 8% qnly 26" groups (0 7%) could

. not ﬂe classlfled according to age.

. . ' '.‘. * 14 . ‘
‘ . . f - - B .. . R . .
1 ~ ' o . L e . P . .
. . [ . RS . n . . b '
e * « T - ‘ o : i
. o . .o i <o . . K]
. : ’ - . : ‘ -
M . L PR . . . . . -0~
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S ‘Table 1é
Absolute and Relative Frequenciea of Observed Seal Groups .

According to Age for the Entire Study Perlod. k) ‘::-rf;

' Age Category .- .- .- . Abaclute Frequency, g;lati\re
B T : : equency
T ST S . (per eent)

2. Juvenile' SV 182 - 4;7“

: i.:Pup and Juvenile l'..‘ “:“;2"558 - :/ o ”}s 1 SH f‘J‘

5. Adult (femala) and- Pup " 5140 3.2
*'64. Ault and Juvenile R 1"6}39-_ L : 72"?..8'. ,
'i:j[.'Adult, Juvenile and. Pup. T U S TS

.'Bw Unknown z _""v - vf‘A'. 26 T0uT

TN -

- e

—
.
S e

'. P
.o .
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t
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: frequency of claee eightinge in 1972 wag

"auvenile claes (1971, 451 groupe, 28 2%; 1972 629 groupe,--”

AU 79
For moet age claesee, the 1ncrzaee 1n thef

roportionete to

: the lncreaee in the total number of group sightings in 1972
.-over 1971.‘ Thie is illustrated in Table 14 by the annual
,: reletive frequencies of obeerved age oleeeee. Although the -

e abeolute frequeney ‘of ‘adult | greupe increeeed from 1971 to

197;/7468 ; 745 reepectively), the relative frequency wee-ﬁ

 sinmflar for 1971 (29,2%) and 1972 (32, 6%) . Thé" same trend
"'wee evident 1n‘the pup and Juvenile cleee (1971, A1 groupe,5
',0 7%; 1972, 47 groupa, 2 1%), adult and pup class, (1971,"

i

190 groups, 1. 9%, 1972 324 groupe, 14, 2%). adult and

L 27 &%) and the_blaee compoeed of edultea auvenilee and pups':~i
K (1971. 269 groupe, 16 8%, 1972 409 groupe, 17 9%) _of all,."
;age claeeae, groups comprieed of edulte were the moet frequent

_for bo b Btudy Neare.- A decreaee in the relative frequeﬂEy R

Wb

f?,qf pup groups in 1972°from 1971 (1971, 4.i%5.1972, 2. 9%)
i 'wee due 0. a 1eee frequent oooupation of Station 1 in 1972 f

‘ be pup groupe (See Table 11) The number of! juvenile age

cleee groupe obeerveﬁ in 1972 (56 groupe, éfS%) was reduced

: from the previoue year (126[groupe. T.9% ). Thie decreeee N
',_wae countered however by the aeeooietion of Juvenilee with ;:fi'.
,other Bge . claeeee to a greeter extent 4n 1972 (i.e. pup &
“.Juvenile elaee, adult end Juvenile claee, Table 14). Fewer g
:-;.groupe were age unclaeeified in 1972 (6 groupe, 0. 3%5 ‘than'
.‘in 1971 (20 groupe, 1 2%) probably ae a. reeult of the author*s '

40 e @y v e e S o et B et T,
< L i N
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Table 14

Accoraing to Age for 1971 a.nd 1972. ST l

: Abaolute and Relative Frequencies pf Obaerved Seal Groupa

: A‘gé Gat,egorir

2

Abaoluta Frequancy Relative
vl , , “Frequency-

(per cent) - ¢ '

Crgre o a9m2l - em 972

1.
"2

e

' 'Juvénilé'-_

3.

X
5.

Te-

"'Unknown R

Adult

Pup and Juvenile,_ff
Adult (fema.le) a.nd ‘Pup ':-1'.90"

1

‘ o .fgf :'f'f2§ ),'.‘- 56 i Te9
468, - A5 29.2

ST 0.

T340 119
Adult and Juvenile i _n451‘_' “5'629H vo28i2"
Aqult, Juvenile and Pup ey 409 16,8

20 . 6. g2

~

29
. 2£5, -
326
2.1

14.2 :

]?7‘6: |
7.9
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,auriu the entlre study perlod, 132 groups (4 Th) wera

1fless frequent than adult and auvenzle claJs grpups since o

" (Sae Fig. 1#)

. By

s é .

'1ncreaaed experlence 1n age 1dentif1cat10n techniques.

fﬂ - ; Of the 2820 groups of P v1tulina observed

b 4

;’exclualvely pups, 105 groups (3 7%) Juveniles, and 569

groups (20 2%) adults (Table 15) Pup and juvenile

. .class groups were rare (58 groupa, 2 1%). Adult

|

: and Pup class groups comprised 510 groups (13 1% - -
f. adult and Juvenlle 746 (26 5;) ’P Vitulina groups ___’ .

, ,compoaed of adults, Juveniles and pups (675, 24% were

the former occurred only after we 1ng around June 1
S ; :

l- ' ' - -

Slnca no pups of the species H..grxnu were

sver observed at the Grand Barachois, no age claases

jcontalnlng pupa were ever recorded (Table 15) Of the"x7 _
1063 Grey Seal groups sighted, 77 (7 2}) contained Juveniles,- .
_644 (oO 6%) adul%s and 337 (31 7%) both adults and Juveniles.

. 17 (0 &%) groupa of P.,vztulina.- Th15 was due to the relatlve:
- ivease of aging He grxgus as comppred to P. V1tulina, under -' .

* 2'poor vislblllty ueing not only 51ze but cranial oonformatlon

H(SeQHMble 2) pe fm‘ '”f . :1.' "*“j..' ﬂ

The sequence of group formation pertadning to

L parturltion and pup nutrltion of P. vxiulina waa sxmilar for

:-;1971 and 1972 (See Flg. 16}. -Thg firat pupa were already ;;}

LS

Sanlhagin e T

R
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Absolute and Rela.tlve Prequencles of Observed Seal Groups of Phoca v:.tulina and B R

Ha.lichoamsm_Accordlng to Age. _,.f - C e ‘ :. \

- MR o % “
v A, .
"

. - Age' Caﬂ_:égory DL LT A‘:}séluté :Frec‘iu‘ex_;cx" o Relativg Frequency
B Sl e T e T T T e - (per bent)
e ST e vitulins H grypus | Bevitalina B, .szxn__

A Pup Lo | 132 | PR | ,.‘_',4.7 | 0.0

Mﬂ;é.@ﬁmﬁie>5:  T L R IR W SRR o

vt 0 e U ses - Cess - a0iz 6046

4 Pup. and Juvenile s 0t s 24 L 0.0

) fifé..Adult (female) .and Pup‘ : ;1_\; 1:15191:' -;,f 10 _;i~5'~... _:ja;JJ-.Aa ,;'6i6 ;;
. 6. ‘Adult & and Juvenile L e T46. ‘ij'337} - 26,5 :;.'{31L?

0T s adut, Juvanlle and Pup ST ers. . 0 ... 2800 /0 0.0

._;"‘;"-_w.":-’e;f.Unknown B T T R SR %

—

‘.
- ] - = .
— =
- oA T e e e
X E ) . . . ek
-
. . v
X ' ‘o -
. 3~ . - -
— L
L] .
. &

’3"9.',



PN

[R————

NUMBER OF INDIVIDUALS: . . -
3 * e
3

.,3.,-. -

.
b
Wy
. -
,
AR R
: 400}

8 .08

5

‘e

s 00 e Az,

‘ ~-m—v---...__ i 7

1971

1972

Flg._15 Da;ly Mean Number of Seals in Groups Comprlsed
' 'of Pups, Juvenlles and Adults '

B e miles”

e R s ot g AT T s L g

N
[N
—



s Ty,

e S . e AP ol 1 -

© = PUPS & ADULTS
' ———PUPS & JUVENILES

. vesveccsces P‘ ’ps
. . Y

. AA -
, .
. ! . .. ' k)
‘ .
a ! -
L e
) f e
e m—
— ~ O TITIT OO Nessevéoeesos-soior ooy pre]
oy %t'havﬂ . . . *
i, nh - b
; A hresermramerasnssrmssasesens. &
. . %t‘.u{:. w2’
=T
) .
& . -, -t o, o
. . i TP I, L Y Y
" T n‘wlolt"l .
1. ' L R
LN "

aatesneds

. . e,

llgﬂ.tcl-t - " '-..--noo...ocq
il i .- il

s,

----- - . . a4 oYy T

i erss ML LITT™

—— T,

e R

2 8 B 8. .9 . S

3

sy o

AIGNI 30 H3BNNN

gzl
*

10

g

..PI

-

1972

P

1971,

ot

P

R 'F:Lg. 16 - Dé;i.ly_ Mean Number of Seald in Groups Comprised of Pups,’

P g

I S S



T R , .
s \\ ' . . evident when obeerviat:.one comn&enced on Me.y 30, 1971 .
L \ ," preliminary survey of the study site (L:Lng & Button, 1973)

\ o non—viable in 1971 when one etillborn 2. vitulina pup., was .
SN collected and in 1972 when 5 euch enimale were collected.. e
\ .- “In 1972, the f:.ret pupe were noticed on da.y 65 (Ma.y 22)1 '
- Xy ' Almoet a week thereafter (day 70) a la.rge aggregation of

. . .. . ..
S vewe %y he Cay e Lt

Vo fema.le adulte with a few pupe formed nea,r the weetern
' \ 'axtremi*by of Station 0. 'I'he same _phen_omenqn. occu;‘red on i,

_’J.u.nel 1, - 1971.

‘decreaeed in 1972 from 1971 OOncommittant with e. rele.tive
disuee of the preferred pup haulout eite of 1971. Pupe were ,‘
‘ . thus more aaeimilated into other groupa of ;juVeniles or

‘}'adulte in 1972 (Fige. 15 & 16).. -By the end of July in both
S . 1971 a.nd 1972, pupa were rarglq/seen in the presence of ‘
e ‘adult femalee on.ly.‘ The peal‘:e on’ de.ye{? e.nd 74 (F:Lg. 16),
‘ ehowing le,rée aggregations of pups and- :]uvenilee, were

v . : c. - H
) v b e Svay : B ' .
P e v T 2GR VTR TR M SRITETUIINE A s e L, -
. . - . LT .

(‘ artifacte produced by the human dieturbancee of the eea.ls
) 'on thoee daye, but thie combine.tion of age claseee wae _
""frequently observed from the first wdek of - Auguet of bofh
J S , ,.. .‘.'1971 and 1972,° The pee.ke of the pup a.nd juven.ile claee on
E o ...daye 105 a.nd 107 (Fig. 16) a.re mieleading eince tha groups

' g witlx‘ one exception were ell Ju enilpe. One pup, either
FEPIEER rphaned ‘cr lost joined the group on theee two daye,

- ©o- N . ' . s tx, -l
o T . y C e S0 Lo
H . ; .

\ on Mey 5, 1970 revea.led two P. vitulina pups obviously Btill-.' B

\\ ‘born and etill in la.nugo. Premature b;i.rthe were frequently.‘ / -

IR ) Ce e The numbera of‘ P.“vitulina pupe in diecrete groupe e

T4
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-ev:.dent in Pig. 15,

- Fig.’ 17). Juvenile ahd adult age groups were the predominant

Ly

' ,"--number of a.dults in a group (Fig. 1'7) except that of a amall

w o,

/ ' -.l-"'.86" e :
. - A . - ‘o ) s -
‘1',,.;&. L : ’ h . ’

" The’ frret grcmp of seala compr:.sing pupa, '

: .-..juvenllea s.nd adults was not:.ced :Ln the Grand. Ba;achoia

on Jime 1j 19f71 and on-May 30, 1972 (Fia. 15). Although" I

‘thé rxuxnber fluctuated, a relativé‘ly high daily’ mean nunber

of seals 1n ‘thi'g >age clasa group was mainta.ined until the Ch

midd.le of August in ‘both years (da.ys 40 a.nd 136,1 Fig. 15). L

o, .

The groups then decreased in number until the end of Auguat

. 'when mea.n numbers aga.:.n mcrea.sed. Strong similarit1ea in

P4

i o0 f dan.ly means . for the month of . June to the

stently high numbera for the followmg 45 daya a.re [ ,*_ g j '

[N

‘ |
Diacrete groupa of P‘ v:l.tulina auveniles were n.ot

Cmmnonly :E‘ound (3. 7%) while H. m__ Juveniles ware more

. often associated with adults of that species (Table is,.-

ones for the Harbour Seal, whereas thé adult age groupe, .

'which were next :i.n frequeney for this speciea, were the most

v

'A No general pattem is evident in the da.ily mea.n

: isolated group tfhat was reasonably constant throughou‘t the
" study period. Adults of both speciea were always the last -
- indiv:l.du.als to leave the base aite when rising tides bega.n

Elubmerging them. Hen e these adul‘ca were« recorded as’ separa’ce

.. groups during eaoh da:.ly or bida:.ly increasing tide obaerved.\ ', N

Aberrant peaks ,gn days 14 a.nd 86 (Fig. 17) were caused by'

frequently obaerved Grey Sea.l groupla (Fig. 17 & Table 15). S W.'_;;,_' g
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Fig. 17 Daily Mean Number of Seals in Groups' Comprised ‘of
. Juveniles, Juveniles and Adults, and Adults - '
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'.ueed for the ordinal data (Fergueon, 1966) JBecause of the

. correlatione,

‘ discueeed here were. significant 4t the P,<,001. level. .

. [ ' ) .

large groupe of zdulty remaining on the baee_eite during &

‘-:'rieing tide, but departing quickly after the obeervationf‘-."

-hence reduced group numbere were not present et'khe next

PR ( \

.'p observation to lower the illuetrated meene. o A
. AT i O . " T. i ’_ N .
Correlations . =~ . ﬁ} . L
W LY ,

The[liet of variablee«included in ‘the gnrpelation

‘matrix is prebented in Teble 164 Tahle 17 preeente the
~'e:hgnificant correlation coefficients with their eesociated : '1~4x

probabilitiee obtained from the correlation matrix.

A Peareon product~moment coeffiéient was ueed for )

K

fintervel or. retio date and a. Speermen B r!nk coefficient was

e !

very large N (3883) used 'to calculate & e elation'matrir, “

very small coefiiciente were etetietically eigni 'cant, al=

B 1though they aocounted for .less than 1% of tﬂe variance in a/-

’particular relationehip., In order to delete such trivial

it was decided to increeee the ecceptance level

of eignificance o P, <.DO1. Correlation coefficients not\\

'reaching this ¢ terion, but which are eignificant (P‘< 05)

{,are preeented in Table ZL.Appendix. Correlation coefficienta

"

_ Pn inveree relationship was- found between dieturb—
~—
fence of}the eeal'aggregatione and tha rate of haulout )

(rho = =0, 10) Aggregatione expoeed to dieturbance did
i )
fnot emerge onto the eand benke.

"

. ‘- '
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- oo ." Table 16—_\ _— RN '_

o . _— ° Variable ‘. .

i : - - ) . ) _ . .“‘-

1. I')iab??ibano%' o . 2

§ o2

' -2.v‘IIour' of obgervdatiofi. . - Ty

.' .l" K -:,31 Airtempemture ."‘ . © . " "‘.'\

4, Sea. ‘temperature .

B Wind'épaédvminimum'

6. iWind spead, maxinmm R R , !

,7'- Cloud cov& o . ..""& D
L _8."Tide steftus oA : -
9. ide height l‘ e T
- 10.'- .Haulou't location : | A
" RiE Group' span pinimum anele :
12, Group span maxf.mum 811810 L
13. Group number S
E 1% ,Group deneity . .
_]-5,. Species o *‘,. v LT .
Caedsbe D
AT, Age . ) L "'_i

T Hanlout rate! R A

'19. ida mte ,

20.° Occupied distance ’
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- V.ariablé,s -

- Alr
Air
' Air

Air

- Adr
Aixr
'Sea

.Sea

Sea’
- H

",‘P.<.oo1 for all correlation coefﬁei'&nts. '

Corrélation Matrix.

. Table 17

90¢-

~-'Significant Corgela.tion Ccefficients Obtainad .from tha

S

o
o
. .

.?_”

»

dorrelation

, %

Coeffi ci"en:t A

>

Ob,aervatj.on. ho.ur & wind
Air , .
,tempere.ture &
temperature &
'temﬁ.era}:ure &
Air faempe;}étgré, &
I t.exz;:pera!"btz;‘.x‘e...& groucp
Air .
ur

temperé%ux'-e‘&
-temperature &
temperature & age
.temperature &
t'emperatlur.e‘ &
temperaturs &
S'eéa.'tar"npe'raﬁure &

Sea temparatura & group

Sea tamperature &'
temperature &

Sea torperature a:

cloud

.8ex

:Didturbanca &: haul,put rate :

~ !
Obsemtion hour & wind ‘gpeed minimum

é)e ed’ ma.ximum

-~

temperafure % sea tembgrature .

cover '

numbe r

species "

grou});;gen's‘iﬁy '
ha.ulout' locré.tion L o

ha.u.].out 1ooation -
group Bpan minimum

group ‘span maximm

group epan minimum
graup Bpan maximum

PIEFTEN

nu.mber ,

upeciea . L

'é"e‘ﬂ .

tide ata‘bua

T

&

L.

N

,» .

Tt

. 3,51.

" .rtho'=

kY

.ra'=

Tho =

g, =
Txy T

' rx-g;,:m

rhg

r =]

-¥ho =

rho
Tho =-
.15
T, =

Xy

xy = "'-11

) rho =C"'o,12

D e24

.25
.4
tho = .22

- |
rho-= "

Xy
= "' . 1'2-;

Ty =
A5

= .12
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rho'= A% L
:’rj = 0
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height & group span maximum

neignt & Hanlout rate'
height & tide rate
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age .

gron
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group number ~

denazty S

.. rho =

rhe = 431
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Txy ™
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| Variables o | Correlation COfoicient .

Ly I _ Sea temp@rature & tid heié;f\\‘J/ 'rxy = -.17 ’
| .- Wind speed mini % wind.spead maximum ~-ery;“ .96 *
§ w1d§_apeed maximum & cloud eover riy = ,10 -
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Group nunper & sex ;;

' Sgggiae ‘& age.; ';

Sex & age

- Sax & ocoupied ahore diatance« 3'__:; E rho =

.Age & group denaity

Lo92

. . . N - . P
RN . v

rd

~ ‘Correlaticn qufficihﬁts‘

—

\
rho =’

Group hunber &-age'

Group nﬁmber & oocupiad ahore diatance '; riyl'

Group numbar & group dansity 3 B o Ty =

Species & oocupied ahore diatﬁfoe T " rho =

=  Species & group density '_ | - tho = -

I

rho =

Sex & group denaity

. _Aga & ocoupled ahoro distance ;:_%” ;1rho =

; ., l, R T 'r.hb.;"

rho \.36

-59

|72 .
.61
rho = -%26

.28
.1B

Haquut rate & tide rate SR ’ »:}' = -.33
}311:

AR

JOooupied ahore diatance & group deneity r..o=

Xy

A}

.55 -
.33
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- Td spesd ma.ximimﬂ and - wind spead minimum (rho -\0 12 and_ .
Jo

. ,£ro -6900 to 1700 hburs- daily. Ry
’ :';: '{_/l' Air te)mlratue was positively

) at\ﬁdy period. 'l‘h,e poaitiva corralation of a.ir temparature

Ce

" -u-(/ Obsarvation hour was poaitively oorrelated with

reapactively) )Winda‘tended to increane 1n velocity i £,

ela.ted to\sea

'tamperature (rx = 0..67) but negatively ) a.ted to cloud ,. -

y . . KS
. ) co'er r

A .
clear ~akiea. Air temperature was negatively correlated -

with haulout 1ochtion (,rho = «012), ' ThiB was predominantly

& seaaonal effoct aince ‘Bites 3. 4 axd 5 were only utilizad
' -,during the warmest perioda of the atudy. Air ‘tempemt@‘e
was correlated positively with group span minimum angle
L (r xy = 0,24) ,~and group Bpem me.ximum X3 (r xy ! - 0,25);

R
) These norrelationa reflect tha movementa of aeala to more

ot

: ,.eaatarly locai-‘ions qn the Grand Bﬂ-a#hois aa.nd. 'banks tcward '

\, tha warmer daya af mid to. late aummer. As aia' tempare.ture
in@raaaed, sa did the num‘bﬂr of individuala in a group '
; ('_ = 0 14).. This was a dg.ily as wall as a aeaaonal affect,

.
°~ .
Try S

The positiv:s oorrelation batween é.ir temperature and speo;,es
(rho = 0.22) :Lndicataa the teMery for H. m_\g_ to oniergo
onto the sa.nd banks some- timq after P. li_tg_l__gg._ a.hd in

grea.tar numbere la.tar :Ln the summer of both yoars of *’the

with aex (rho - 0. 2 ﬂlustrates a Beaaonal sffect whereby,
in the oooler spring, groupﬂ c:t“ pupping fémales aml groups o
o:t‘ me.lea *exist, which nggrega{te 1n the later aummex‘ when _"7

= -0.11 ). The wa}mest days were thoae with o

PR et ome o5 S it ot

.. .- .
A Rt ban ey ot

othobon =L
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higher temperatures are evidexﬁ'.t. There was a poeittve .

I:which reflec!’te the fact tl}et younger. groups of 2. vituligg |

LA ¢ U]

| reletionehipkpetwe\gﬁ air temperature and age (rhp = 0.1 2)

e pups became aeeimilated intd larger and old;er aggregatior:s

- 1) they were Weened. In ear].y epring, there were. low temp-

atures when pup y:oupa were preeent at the brand Barachois..

'Finally eﬁr temperature we.e positively correlated with o .( i

group deneity ( & 0, 10). Thia, relationahip Buggeete a

-.very obvious eeae nal phen‘omenon of animala Aform:lng cloger: . *
-,aggregations\d ng the warmer w?eke -of the dtudy period.. '

e wer o more densely populated on hot de,ye

‘ y, es previouely noted.

l

'relaited to a.ir temperetu.Jce (r ‘ = .67). ma.m,' of the’above

Sinee sea tempereture was found to be\p_?itively

'_reletiomhipe held aleo’foraea temperature. Sea te e:retu.re .

was nege.tively related to ,b,e.u10ut location (r _ a= 0.12)

AB ivitth a.i‘r temperature, B8a- tempera.tnre ro-e an the lower

numbered aand banke were ueed more eoneietently du,ring mid .

,a.nd late eummer. See tempere.ture was: positively related t°o :

group span minimum angle ( = 0.16) and to group epe.n

;maximum angle (r .= 0, 17) :lndicating the eeme eeeet:nal effect
" as noted previouely for air. temperature., Grou? ~number waa

.'poeitively eorrela.ted with eee, temperature (r*yh L 0.15), .

g euggeeting both a de.ily ‘and a' eeeedne.l effect,’ Sea temperature 2

'_"wae poeitiveiy rele.téd to epeoiee (rho = 0.19). indicatipg .
| 'that high ee;\emperaturee in the Grand Baraohois, aoharacter-

Lot D00 e g e amat o by, g prerastant et ey VL 3w e et 0 D e e L
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iatic of falling and. 1ow tidee,\were conditions under whigh ) *

gm_ (gode 2)- ha.uled out, \yhile P. vitulina (eode 1) |

J

inhabited beee eitee eez;.la.er in the decreasing tide phaee - -
a.nd later in the cooler waters oi‘ an’ inorea.aing tide phaee .

%

- than did H. m. The poeitive oorrelatibn between Bea Lt

B 4 during the le.te summer. See temperature wae correlated with |

”temperature and sex (r 0. 16) illuatrates & eeaeonal ,

, phenomenon in wflaief femeles and femalee wi’dh pupe frequented oo

' : the sand banka in ee.rly ewtmer, while theee eeme groups were '

; aeeimileted i'nto other eggrege.tione of malee and femalee ?
two varie,blee that- ‘were ﬂot related to lair temperature. "Sea
temperature was nega,tively related to tide atatue (rho = =0, 12), .

indioe.ting a- de.ily ef&ct in which falling or 1owering tidee

| .were the times at which water nad been in the eh,&llow be.rachoie'

- longeet and had been influenoed by eoler heat. Henoe the

, ’temperaturee were higheet at thoee timee. Inoreaeing or high\".

R ‘tidee imrolved flooding the barachoie with cold eee wate .
. “This- .8eme expla.nation accou.nte i‘or the neg‘htive correletion

ot between FIYS temperature and tide height (r . = —CS 17).

'-(,’.‘Y-to'w)’

Xy
. o~ .
: An obvioue poeitive correlation was found between

wind epeed mnﬁmwn and wind epeed me.ximum (r = 0 95) & "
_ The percentege of cloud og%rer wa.e found. o, be

'gree.ter during high winds, euch e.e in etorm oonditione

; Tide etatue e.nd tide height were poeitively

. I\,L - Ce ,‘
relnted eince tﬁe higheet code number for tide etatue wae o

| aseigned tc{ high tids (rho - o.31) " Tide status was also

. . N : .
- Kl
. v, . . X Lt oo . . - . . - ’ .
C L Lo . = .. - * L " . . . : B - L . . t
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96 ,~ e
S ' ?poaitively correla‘ced w:l.th haulout rate (rho = 0, 19), |-
o '.eince the loweat code numt er for tzde etatus wae aaeigned
- to lov; nge when the great majority of aeal a.ggregations E

ha‘d, already emerged onto the Ba.nd ba.nks, ‘Thence haulout

;‘ete.vr‘ae 1ow.. T:Lde atatus and tidekra.te were negativeiy _

_pele'ted zrho = -.0 33) Fhe tide re/te//was greatér at the )

times \wke'h eeals were emerging du.ring a falling tide than

'wﬁ'en they were re-en‘bering th\e water during a L‘ieing tide. o A

Q /

o s T A, ST RS & e - e

The positive e rrelationa between tide height e.ndl

- Agroup ap&n minimum (r “a 0.11) a.nd tide height and group

. xy
-~ B en maximum (rx,y = 0. 10) confim the frequently observed . l
- , A 'phenomenon of Beale aggregl‘ging on tha higmt. and thus ‘ C \\
? ' "

o - first exposed, sand ba.nk near tha Eaet {Station O) a.nd
¢ generally epreading out to the- Waet more extensively tha?

to the EaQt. Henoe, A8 tida fell, the radian value of group
| 'epan 'minimun and maxixnum did alao. o ‘f: S ‘

Rate of haulout wee negatively correlated with

k ,; tide height (r O 14). - This r/eletioxfship illuatratee
S " the rather constarrt attribute of hagout that it ocourred

‘moet rapidly when tide: heights lowered. v l

P

Tide rate was greater at. ti es of aeal obeervation
o when tide height was a.pproximately 1/3 decreaeed or ‘2/3 full.
" ‘.. ' & . The correlation between t}heee two variablee (rxi a 0, 35)
- '-1ndi¢atee that a.a tide variation went through ite monthly

bt e v

0o o cycle, thergree.teet tide ratea were on thoae days when tidal '

_ ' extremas were :Largeet .
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'l]he relationship between the two categorical

‘ ‘ » "ﬁrariables, haulout location and apecioa (,rho = u.o,n)
- may be ¢ ariﬂed by reference to tha noloinal codas *uaed"'- B
© . for each class of theae var:.ables (See Table 7)., Thia

correlatfon nay e explained by the faot that H. ma_g .
i ‘wag' sighted only ‘on ‘one sand bo.nk (Station 0) whorea.s B
. vi wlina was obaerved on four othar base “sites-as well

(See Fig. 2).. Haulout location Waa a.luo z;elat/ d to soxg!

(rho = -0.10) j.n that groupa of aeals compoeed of adult’

and juveniles of hoth sexes a.lmost axoluaively oo’cupied

\ytation 0 and oocasionally Ttation 2 (See 113.2) whereas

females and femalee vn. th young warae more variable in their
choice of haulout aite.. ' ‘ -
Group spa.n\minimum and xnaximum wera very highly

»

related as would ble expected ( = 0, 99) since thay qre

s depéndtnt on eaeh other. Both of theae varia.bleﬂ wero

‘ positivuly correlated with apeoiea (rho - 0.27,- with &

spa.n max.; rho = 0.22, with gp. apan min.) Thesq aasoci—-_"

e ations were evi&ent j.n that groupa of aea.ls composed of: :
: ‘“.pupa and théir dama, which were all. P. tgig commonly
: ’," were found mora on weaterl,y Bites than other groupq which

‘inoluded H. grypus.

-4
N 1.

' | Sex wag: relatad poaitively to group sﬂa.n minimum
"(rhp % 0.12) and tq group apan ma.ximum (rho = 0, 1’{). Groupa

: .oomposed of two saxas were more evident to the hnt of the

sand banks than those oompriaing :Lndividual aoxes. it -

Group apan minimun was positively rela.ted. to age T

s bzl
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_"(rho = 0.16) showing tha.t groups comprieing oongiomerate

" maximum (r

- .age claeeea moxKe frequently inhabited eastern extremes oi’ A

: invereely with *’group rpan minimum. 5

N Qe

T a1l ba.ee eitee, e.nd eite 0 in perticular, then greupe

comp eing individual age cia.eeee.
7 Group dieneity was ﬁoeitively correlated with

-Lgroup epan. minimum (r =9, 16) and wi.th group ape.n maximum
A(r.. =0, 22) indicating that as groupe increased in size :_ '

.xy’

“to the Baet, their ‘em',““ ﬂenaity increaead elightly more

' then when expamionl oocurre{l to the Weet. T L )

>, k\-'

Group number varied poeitively with group span

xy ™ 0. 20) whioh corroborated the previoue two
cdrreletibns. It. is of’ note that group number did not vary

- .

—

at the etudy eite ae illuetre.ted by.. the negative correlation

' Tcweon group number end epeciee (rho = -0 32) There were

also typically more individ(iale in groupe of me.lee end. femelee

the.n in groupe composed of either BB)f cle.sa independently

. 'any a.ge cla.ee i dependently (rho - 9.59)

(rho = 0 36) More individue.l geals ware present in groupa

oomprieing all age cleeaee or any two in combin.e.tion, then

Tl

Group number veried directly with the curvilinear

‘shore dietance that the group oooupied (rxy' n 0. 72) Thue :
‘-the spece groups ocoupied wee 1nereaeed with gree.ter groupl

S numbere. A po:titiv{e relationship exieted between greup nmeber

N
LTI o

-e.nd group deneity (r - 0.61). Although le.sge ar,eae of the -

° P T ' L o . . 1
. P - " . P .
v . . .
- L ' . Lt T : .0
R I B L .
-, . . . .o
Lo .
, . . .
'

There were a.lwa.ye more P.' vitulina than H. gmli_g o

ety
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' Band bank were expoae\\periodically in tha Grand Barachois, /\ ' "i:
\{u . ani;nals tendad To aggrega.ta in dense groups. Th‘e ch't thft L :.":-'::_'i'
o . ap,eoiee and age were negativaly correlatqd. (rho - -0.‘2§,) ]\
- v o raflects the fa.ot ‘that. H. Eﬁ_p__ groupa w‘typiéﬂly :\ ,. :
' S compoaed of Juveniies, oF adulta a.nd 1eaa, nfz-equently oom—- o )
' -';“l‘. /\ binat;kona of these, the coda numbera of wh?.eh wers higher o
' 'ahan thobe: of afngle age groupings. That’ apeeiea and oecupied"-' o
i shoro distance were nega.tively relaﬁéd (rho = -0.2&),‘ illustratea ‘ v
" thd fact tha.t B yitulina slmeys had larder group numbers, N
o ' and these reqrﬂrdd “mOTe . apace than the much 3maller groups : " . g
| _',‘L - ' of H. grypus a\. The relationahip ved een apecies 'and' group :_. . "§
L R ‘.dansity (rho = -0.18) was probably ‘due- to the ﬂ:&rga eize of . _‘ §
- ‘ | m_ resulting in less. dense aggregationa tfmn t}ﬁ:lose .:- ‘. l ~ ‘é
ofP. vitun& g 3'. T P T {
‘ . Tne :relationship betwaen sex a:nd aga (rﬁ’“— 0.55) i "' . N’
J o wau’a.A meaninglaaa ona, although strong, anci involved a.ll or L ’5
_, = most 'omposite age - groups containing both aexea. Sex wan s ,"7-:
A . positi ely corz;elated with ocLupied ahore d:l.stance (rho - 0 33 a
L ’ E H&le and fema]@?’grcﬁlps’uauﬂlly contained lnore :Lndividuala, R
B a.nd thua toog up mora space, tha.n gro%a of excluWither /
s 86X, The‘ same raasoning can. aqg,ount for:the norralatiton ‘j :' ‘{ |
batween aex ‘and group density (x‘( = O, 45). Sy
| - ' ‘. h '. A The higher number codes‘ of groups,. conta:lnir#g pupa, ~’ \
o ' Juveniles a.nd adu.lta accountr for the high correlation between ’ :.' f
larger groupa and occupiad ehore dieta.nca (rho = 0, 49). Thia . \'
- reaann a.lao acoounts for. the high correlation ‘between age and - '.:‘,' .
ot k T SR B e T




) ~ X v . b ( - ¢ N =" Ea
T TP R , :
o r & - - ‘; ‘, . ’ o . ¥ B
'\ "?‘ group deneity Crho = 0.52) Pupe only, or femalee and pupe,
. 'r L were ueualg epread out w1thin their hiecrete aggregatione.
., R\ .
- . Dame th their oung were fre ueni'.L obae e oups -where N _
: r ,]yn. NA q Y v @ gr P |
a0 . & 10 m. separation distance existed between maternal paire._ : o
Do - : I
L fuvenilee and adulte during the later weeke of the etudy %
. LU ,‘.’\ N .
’ t ~period increaaed the deneit}“of their groups. LT |
- e ) SN i
o E He.ulouv rate, wew negatively correlated with tide .
AR N .
/' - xate, (r ' =/=0, 33), ehowing that haul}ut was moat rapid Ty
Lo |
: during période of the rieing a.nd %aIbing tldee when currents _ ;
with,in the barachois were rela.tively elow.‘ Theee times S |
. occu.rred typically atVK to’ 1/3 fwerxng tides and 2/3 to T o
- .o 3 A ) , O S
B 3/4 jslng tides.. . ’2 . _ - oL .o ,
- v ! ' -A neg&tive correletidn between oqcupied ehore S o
BN ) oo .
'/"f oy distance and group deneity (r = -0 31) may be 3.nterpreted .
* { v
i . - as larger groupa being more denee (a3 :Ln éarly to mid Auguet) ’
; : & L . ;
) aﬂd le.rger deneity groupa requiring more epace for their ) i :
,:_J__ : 2 Ittaw.rl.‘lou'!?a‘. ',\ :,\ Ny R C ’% . )
..51{/5;@, ' - L ‘
. . \ e o BT L .
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; dietance, group deneity and haulout locetion. All variablee

: (See Table 16) wers entered a8 poeeible prediotor variablee..

I provide the beet poeeible prediction ‘of .the criterion with

< 3 S
\ S
ARt -
. RET L LY
- - - -

T N A S -
. Regression analyses. R R R !
., . v - -

Regreeeion anelyeie was - pigformed for all behavioural

'_variablee* group epan minimum, grouﬁ span maximum, group -
o R =

number, apecies, 86X, age, haulout rate, occupied shore v

E‘.’/ N .

LY

A stepwise regréeeion analyeie iet?pd was. ueed - ﬁ .

&<

P S

eince it coneiete of a method of eelecting variablee that

it ateatpby

the feweet independent variablee (Nie, Bent & Hull, 1971). .

In thie method the firet variable selected prOVldBB the.
o
beet prediption of the criterion variable of all varieblee

' entered. Variableg,are then. added to this .one 1n the order

Fn which they add - signifiCant contribution to: the prediction

. of the criterion in congunction with{the fipst one eelected.-
-'Hencé variablee are only selected if they contribute a‘b

eisnificant emount to the prediction of the oriterioﬁ.f L ".;£

_ Veriables are. eelected aleo in the order of the magnitude of- | \\j\
thie contribution to prediction.__ . e T
: ' The very large ‘number of obeervatione (3883) ';f'f(h;

involved in. celouleting the regreeeion Bnalyees 1ed to . .:-.k .\  ]

' extremely emall varianoe predictione being. etetietically

eisnifioant (P (.05). Hence, the acceptable eignificance

level wae increaeed to P.( 001). Only variablee reeching

thie criterion are. inoluded here. The multiple oorreletion " 3-1.
coefficient (R) and the varience eccounted for (R Square) ‘

are cumulative in order of preeentation. o
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_fThe most’ important predictor variahle of group epen mini um.

tE

was epeciee (R8q = 0 73, F = 306 71). Both H. £rypus and '
.E. v1t3;i showed preferences for preciee areae on the {

i falling tidess. 0 . “f .

o i02 LT
\/\‘ .'. o

N -

Group span minimum. In regreeeion enalyeie of ",

. the eriterion variable, group span minimnm, 13% of the

total variance wee predioted by four varieblee (mable 18)

base site during the etudy period. Air temperature '_ ‘
ntributed 3 3% to ‘the. prediction of group span minimum

(lSq = .106, F = 230. 83), end was the second important 1

factor determining_ the criterion. i further 1, 5% was

l'contributed to the prediction of’ the criterion by age

(RSq =!.121, F = 177.20). {oung’ animale hauled out, ontd -

' the sand’ benke coneietentlyéjf the Weet of their elderet "
;Fide height added 9% to the prediction of the variance of
'~1group epan minimum (RSq = .130 F = 145 10) which wae .
' interpreted as. eignifying the relationehip of eeai aggre— ‘

gatione epreading to- the"eet ae»banke were exposed by

-~

: Group epan maximum The regreeeion analyeie of ' ei

the ‘eriterion group epan meximum indicated the important ],.!

Iprediotor verieblee to be the ‘same ae for group epan minimum

R (Table 19) ’ Theee four uariablee predicted 13% of the criterion’

veriance. Air temperature Wﬁs the moet importent predictor in -

thie .case (BSq = .06, P= 247 71) Speciee contributed 2, 2%

uzof the variance of the criterion (RSq = .088, F= 187, 18). o
- Age added 3. 7% to. the prediction of the’ criterion‘TﬁSq = .125,

..-’

J

. - .
e e D AREVERE -y Tarhinie e - e ea s -
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'T4de height - - L1117 L3610 1130 145.10
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‘Table 18

' -Regfesaion”Anaiye;é of Group S

Variablé™ . = Simple'R - Mu_:L'tiple’{? . R.Square = P

" Age S0 N0T6 L3870 A1 177,20

- R B

Speciss « . 4271 - .21t .073 306.71
Air temperature .238 . ..326 = .106  230.83 "

. 001
001
=001
CL001

I- ' I ) . : . ’ I:
- | Table 1’9 o
 . ‘ﬁégréseion Aﬁaijéié of'Group;Spaﬁ Meximum:Angle

I

Vériable = Simple R Multiple R R Square - ¥ .

| kir.témperéture' ;21;;; ;'\ {?45; t'a"%:oﬁo ;;247‘5?
' Species o "_ 3218 . 4300 - . wQﬁSf' 137.1&

Age ™ - o162, T .352 00 T.1257 L 184436
‘Tide Helght - .100 .36 G134 149.52

001 .
L0017

.o01 .,

L0010 -

o b e S i ek e ety
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e "1'of4' <
184 36), e.nd Kly, tide height contributed .09%
< of th.e variance of gro‘up span maximum. The aeeociatione
of each predictor variable with the criterion may be eeen -
"‘\from the eimple R (correlation coefficient) end the die— | |
:'cueeion of group span minimum, above,’ o ;'

oy
Group numbei* A totel of '40% of the variance of

N group number wae acoounted for by three. varia.blee (Table 20).
) 'l‘he most eignific'ant contribution te the prediction of group
number was made by age involvmg 35,24 of the }variance {

(RSq = 35.2, Fou 2109 48) The largest groupe ‘were alwaye '." ‘

. -
s e g

WITRIENIPYUIL WS

Pt e ¥ A

older enimale or groups of older plus young eeale. A Species o s

- .'accounted forﬁ\Zﬁf of . the criterien variance -(RSq ‘= .381
F = 1207.72) 1in. that H. m_e_ coneietentl:,r formed smaller &

' 'gr'oupe than'P. vitulina, Finally, ‘sea temperature contributed

1 9% %o the predicted variance (RSq = .403, F= 871 13),

' which denoted a eeaeonal parallel of increaeing tempere.turee

© - with the more complete terreetrial aggregation of pinnipeds :

- in the Grand Barachois. . - R LA ,
- \\ R Speciee.' A tote} of 25 19‘ of the variance of

. epeciee was accounted for by the four predictore in lI‘e.ble 21.
'Greup number predicted 10 5% of the varia.nce ‘of epeciee ; : K %
'(Rng\'& .105, F= 455 '73) Larger greupe could be reliably C
predi{cted to be P. vituline. Group epan minimum accounted
for 8.6f of: the variance (RSq = .191, F= 458 36). Air )
‘.temperature edded 45% to the variance predicted (RSq = .236,:.‘

"‘,F = 398 60) and only 1 5% was’ accounted for by heulout '

o e a ae PR Y
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Gy .. . 4 pamez0 ., - |
e | . " . ' Regrbssion An‘aiy.éis’o'f'd.roup ‘Number, “'

i, " " varlable - Simple R uult;pké\n R Square - F- P
oy N N\ »

v oo

“hge . .593 . .593 . .352 2109,48  .001,
Speciés - ~.324 U619, 7,384 1207.72 . .00%1
|- SeaTemperature. .151 . J634 . .403 - 871.13  .00f
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," ' : . o ‘ o '1Table 21 e

Regression ‘Analysis of Species.

.
, . .-
PR - .
. » i

S ) Variable : . | Simple R Multiple R -R Square L,_; F. P

e .
1

. Group ﬁunibéfr{ . f.324 -

L e e Yt Tt

©.326 7,105, 455.73- .001.
. - .’ . - Group span . ) . . . .. .‘: B ! R ..
g o mindmum - L2710 - L4370 4191 458,36 ° .00
. Afr Pemperatupe . .224 - .485 .  .236 . 398.60 .0O1 |

| Haulout location =107 . .500 _  .251. - ‘324,41 .0O1.
§ s P -
. ° O " ‘, ‘ .f e
] L" : ‘_ . ’.
‘ T
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loca.tion (RSq’ a .25T,\F = 3244 41), P vitulina grOups were

_most frequently of eufficzent 8izs to be ﬂpread zt‘a.rther\to :

the Weat than the H. m__ groups,. henoe epeciea could be .

‘ predictad by &roup span minimum. Higher air tempez‘atures

d.uring the da.y were alWays correlated with the preaence of . .
_;l_l_. gm_s, a.nd thlB predictor could account for the preaence |

of Grey Seala. Haulout 1ocationa of sites 1-4 were only ' ] '

occupz.ed by P. vitulina, hence it could be predictod from

' the baae site locus, which apecias was preaent.

Sex./ Four variables accounted for a total df S '

28. 1% of the ariance of Bex (‘nabla 22) Group ‘density . -

: -wata‘. the pri~ 2 predictor of sex, accounting for 20% of the

criterion Varia.nce (IASq = .200 P= 965 82) Femal groupa

: ,sexes ware consistently closely aggragated. Occupied shore

distance. predicted 4. 2% of the variance of gex (RSq = .242;

= 617 98) ‘Male- plue female groups, due to their la.rgar

' measurenient of occupied di’stance.. Air tamperature pi‘edioted

3. 34 of the total criterion varianoa (RSq = .275, Pa 490.95)

Early eummer waa ‘the’ only time 7151; fema.les or femalea with -

pups were obser’ved ae excluaive groups,. a.nd low temperatures o

'ware typical of this period. Only 6% uf the varianoe of sex

-

’was accounted for by group number (RSq = .281, F = 379. 20)

o ' Age. - 'Three predictor variablea acoounted for a.
tota‘L of 41% of tha variance of a,ge (Table 23).- Group number

‘; -

-
i
.

- were’ commonly ‘very dispersed w&:ereaa g‘roups of ma.les omboth ‘

.r‘-. -
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. Tt ameme semtarn oo A4
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size. -and greater num'bers could be recognized as’ such by the
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Ta['ble 22

Regx‘ession AW:LB of Sex..

4

N 4

Va.zjiable C

’ Simple R

'.Mqltiple R

R Square

P P

Group density

Oc cupi ed di sta.nee

' 'vAir Temperature .

- Group dens_ify

‘Group Number.

' éroup .,Nunibef !

46 .

330
w925
Q7 ~
C.530 0 -]

231

357

. ;.‘ - \‘

| .446
492

-~

20

0242 *
275
281

965,82

" 490,95
© 379.20

+.001
. 001
%001
001

§17.98

.o Table 23

\Regreseion Analysis of Age. -

4
0

!

)

e

 Variable.'

Simple R’

Miltiple R

L -

‘R Square

F - .P.

- Ocoupied sh i'é:-' o
,  distance ‘

4593
520

"L 485

Y

-»£593‘
<626

.61

. --_ o '352

.410°

3 éno?,4§vJ001
1252,73 L001
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" 4% of the var:xance (RS}q = .\733\{,' F = 1252 72) Th} less
r

"0 P i L ! " » - . .‘ i -

. . .. :‘ f .4 .’ . . 1'08 ’ o . L R . _-’ : ©l ‘ .
) . N . . . . ‘. . . . [ | N " . .
« o S ' LY ' : ' : T P

' c'on'tx"ibuted most "to tﬁe v"arian'ce (Rﬂlq'= 352, F = 2109.48).

Le,rger gr&%e were ueually oombinetione of all or predomin—
antly old%cleeeee. ‘ Smaller groups_ weraetypically -

_ young or maternal “paire. Group denefrﬁdvprediat/e}i a further  ¢ -

.denee groups, again, were " ueMlyhtemﬂ pe.ire 'pupe '

l'while deneer groupe were older e.nime.le. A?ﬁrt er correla.te ‘_

of group number, ocoupied ehore dleta.nce, aciéounted for 1.8

. of total criterion varia.nce (RSq = .410, F = 9 60). Groupe
'occupying the greater ehore line dietancee were ueually

combinatione of age claeeee.

, ' Haulgut rate. Regression a.nalyeie of haulout frate :

ehowed that tWO va.rie.bles unly predicted a. si’ ficant

" amount of tha varia.nce of thie variable (Table 24), totalling

123 2%¢ 'l‘ide rate was the ‘best predictor o haulout rate, N

.-accounting for 11% of the Varla.nce (RSq = .112 F = 490 36)

.Though not an often obeerved phenomenon, disturbance

acoounted for a further 1% of the verie.nce of haulout s
rate (RSq ='.122, F = 270 21). - Haulout /then predictably '
n.ncreaeed at timee of elight tidal change such ee‘vMecreae—

ing tidee /03\‘3/4 increasing tidea. During leJ‘ge tide ra‘fe

conditiqne, 1.0, mid tidee, moet of the inhﬂbiting eeals had

emerged %o the baee eite.. At timee of dieturbence, emergence

'.ratee onto the eand banke were" greatly reduced.

Occu;gied egore dietance.l Three group compoeition

; :, ;varieblee accounted for 27.4% of the va.r:.ance of occupied

« ’ N ; . !
. D . L.
Lot ~

s e

RErs S
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: ehore distence‘(Table'ésl“ Age best‘predicted oocupied

'. clusively one sex..

b',Age accounted for the pa;ority of predicted varience

"(qu = .271, 1440 73). Lower age groupe commonly were

l'Juvenile groups..

'.f not be adeqnately accounted for, by eny *of. the recorded

H . '1 '. .' K ..“ ‘.‘ . 109 ~ . ._7‘ - . ., . ," _‘_—‘

- '

‘shore distance (RSq =, .235, P = 1194. 53) for reasons AI
etated\previouely. *The neﬁt predictor wasg species, which

. P. ﬁ groupe usually epenned greater distanoee on the

eend banke than did H. ggxggg~groupe. Sex cogtributed S

-
115 %o the varia.nce predicted (RSq = .274, F= 692 zo). .

- epane due to their larger group numhers then groqps of ex—

< .
AN . . '
] Groug deneitx. Two pradiotore accounted for 31%

L

. ‘;.}

_of the total criterion variance of grcgp deneity (Table 26)

v

rather widely dispersed be,gre being assimilated into adult

-and older jpvenile[groupe.' Thé 1atter grocpe typically were
"'.t}very dense with approximately 0.5 - 1 5 m. between individ—;

-

.uals. Sex predicted 4. 9% of the varianoe in group deneity

taccouﬂted for 2.8% of the verianoe (RSq = .263, P = 692, 20%5

"Groupe oomprieing males and females required greater diatanoe

!
‘

(RSq = .310, F & 862 90), which confirms the observed. - .‘*','

phenomenonkof widely epaoed preﬂ%ﬁd%poet perturum$ femalee:~

ae oppoeed to cloeely aggregated adult malo or mela-femalel

i.. S P . e

.~ - ':'

The only Variable analysed by regreseion that could

4

: variables wee haulout location. The three best Predictors

Q-‘\'

.
o
\1'
1 "

Y

~

'§5~

) ffsea tempereture, epeciesland group numrer) of thie criterion '[

b i A e K A ST g Ay T S
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Table 24

( -

Regresalon Analyeiﬁ of Haulout Rate—

.|

i

| ‘Variéb;q: * .Simple R

. Multiple R

' R quare , E:

°

‘Tide Rate o335

Dlaturbance ve100

3

{350

i 112 g 490.36

.o&g

122 - 270, 21 ..odﬁ

’

'

/,

,TAbielés'

)

,'3ggreséion Analys;a of Ocqupieé'ﬁporelnistanég

v

T e
Variable . Simple R - Multiple R °

R Square ' F

P

~

L Age. . 7 .485

- .nspeéies"3 ~ -+ 285

1Sex‘¥ oo ;-333

'1.485‘
}513 '

-..524 —~\§¥; +274 - 488.35

© 0235 1194,53
1.263 692,20

.001" .

.001

-.k‘Qp1

R

»

v -

Tabla 26

i

~ §

ariable‘«'j: Simpia’ﬁ.-

" Multiple R

R Squ#;e 3: F':

'.géi o Regresslon Analysis ofSGroup Density N
28 . ]
2
Vv

B

Ags R Y T
| Sex .. S ; 446 .

-520
555

277 1440.73
4310 'B62.90

- 0001 )

.-

.001.
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. position, end group deneity. A life tabia could n?t be j

Z in the annual cycle of ‘the Harbour Seal (Flg. 18)

. . the study period for thie work was notlaufficiently BX~

X5\ ’
«

.112 .

“Life Table of Crucgal Aotiv1tiee of P, vitulina.
: B After two summers at the obeervation eite, it R

wae poeeible to conetruct a life table of the crucial periode.

Halichoe;g g;xgg_; though resident at . the Grand ,

Barachoie, has - not beegzreported to breed there. Moreover,

[

teneive to incorporate the typical breeding times oﬁ-this
epeciee, as reported from. oﬁher areae of the Canadian east

coaet.‘ During this Btudy, the Grey Seal exhibited a

g

relative cone?ancy of oolony numbere, haulou% rate and

'conetructed for thie apecies Bince it wae only eeaeonelly

L&

preeent at the etudy eite.’

-

' '. General deecri tion of h&ulout behavioure duri

- -
L re=puppix the 1eet year of the study (1972), obear-
"Qggﬁone oommenced at %he Grand Bexechoie on Mey 1. This

fwas epproximately tKree Weeke before the eighting of . the

- firet; vieble "pup on May 22, *Dead onee were nottced ae early

.'ae May 11'of 1972 and May 5 of 1970. During,the pre—pupping
'~_period, population 1évels’ were very low (Fig. 10) and only
) adult and Juvenile P. yituline and adult H. ypus wers. / Lo

, upreeent at the aae eite 0. These two epecieqﬁgad proximste' i

groupe ‘but were not intermixed, ahh group density for the

: .Harbour Seel wag at the rather conetent level typicel of l

'pre-pupping end poet-meulting (1. 35 eeale(m. ,  Theee

'-anxmale emerged from the weter when tide receeeion expoeed
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, fonte the bank .and re-enfering the wa.ter eejiera.l timee. ; E
Fina.lly these individuals: emerged for a length of time
,‘and other, older aaiumale followed. Generally adult seals

. observed. (F:Lg. 19). ,

dommeneement until # to 2/ 3 increaeing tide *occurred,.

| after which seale left their baee eite a.nd group numbere ‘ o
~deereased ev y but rapidly. Both epeeies o:t‘ geals closely /"
. '~"1nepected their eand 'ba.n.k area, on. whicb. they finally emerged‘ o

. within a’ group ‘and wers guite stationary, exh;tbiting a posture

. ..‘114 o T o

| their: terrdstrial sand bank base ‘site" and remafned -as long"

) - a8 '.10’heu‘r's between ct:lnae_‘f.‘:‘h.z:'e’c eieerged'and the last to'eub-’.

merge..' As stated previmisly, young. enimala or ;juvenilee

often 1nitiated the haulout after a disturbance by cominge_

AT L lee BrtasTIe 4 430

of p vrbulina were the firet aru.mals emerged a.nd thbe la.et

W

t0 leave tﬂe be.ee site. Their preferred site was thus the ° v ol

highest pomt of the sand bank 1!1 the barachoie and eome SRS

segregatlgn of agee ‘within: a group was cons:.stently

14

,, .~f' Group Kumbere increased from the hau,lout

[ . L

R

from the water, pI‘lOI‘ to hauling out. Inspectione were often
protrected while the animal wae cerried peet the haulout eite ‘

, -in tidal curren-te a.nd viewed i £from a 20 meter dietance. AN

- Often a geal group in the Water would pa.ee up cha.nnel fx]om

anrimminent vase site in order to drift .slcfwly paet yﬁ} area. o
R Sea.ls alwaye faced inland when ha.ul:mg out e.nd\ Lo

] initially remained 80.- The firat en:une.le to emerge remained

”of just emerged seals, Thie posture consieted of a- raieing

a1 s .
N B Lt .
. .
. P
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-and f&nning of the rear flippere at a 70-80 a.ngle from © '

T e T T R Pl S 1o, S s s s 4 4 s e P
N

B intruder, if pereietent » then obtained a portion of ea.nd

[PV
» .

~ =D

* e . ' . . . . v . .
- Lo . . . , . .
. o . . T | . - . - . u’ . 1

%

. } : Co o 1:16' . -

-

"' the sand- bank e.nd the head and neck in the same manner.‘

~ This behaviour has 20t 0 often been - ex.plained, a.lthough a

thermoregulatory function heef heen noted of the rear . .

’ .fl:.ppere in ‘thig epeciee (Taraeoff & Fieher, 1970)

Anoth_er poeeibility is that ectoparehei;tee.aré comonly

. 'found'in- the anel,}-a.xia-i regions and in tﬁe folde of . the’

neck epidern‘;ie and- deeeication of these orga.nieme may

' remove them. Initlal expergent geals’ did not mave very
. far inland ‘on the send benk a.lthough new a.reee of banic .

I

: were tidglly expoeed for eucceeeive a.nima.le. O .

\'

J’

’.'interpereonal d:Leta.nce between animele tha'b iemadnteined

until the ttxde once more -etarte to rise. Rieing tidee

}often induced intreepeclfic etrifeqin both P. ‘yitulina "-, '

~ and H. Krypus over. epece on: the highest. portione of” Site 0.

' These disputee were more frequentlg( conducted between juvenile |
| "'malee Ofl H. m_p_l_l_g than adults end between a.dult malea in’
. P vitul na. If ineu.fficient dxeta.nce was preeent between |

a.n animal hauled out. a.nd a newcomer lgnd:mq\ on the *eand ba,nk

'. perimeter, the neaident a.nimale repelled the intruder with
' mild werning by fcre flippez{ waving e.nd ecra.tohing, closed

_or, cpen mouth hee.d thruete or chergee in extreme caeeea !I‘he

banlc between the Px’cernal periphery of the eea&.\egg:regetmn

end the wa.ter. Theee areae ;vere preferred to going to the °_‘, .

'.‘L‘hie meoha.niem, 1t eeeme, providee an a.pprcpriate | o

- o vk 202
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snds of the group, whlch was spaced 2—3 animals deep along
) the sand bank'shore.‘ When no adequate ‘space existed withln

o the group span, it was often.necessary to 8o to the ends of

\\\ He group. Late comers to the sand pank were commonly
. young sea}s and new animals hauled out -aven after the low
ftide in.the preépupping period. . They assumed a posltlon |
nnear the water on elther end of the maaor seal group, or o
" rerely travelled around the group tc an 1nland locatign
. These movements resulted. in members on the ende of the .,
seal group always belng the mogt alery animalq, since they
) had not yet settled to dozo. “The: end anlmals were: 1nev1tably
'~the ones to first notlce any unusual movements of approaches'ﬂ
eaih, to the seal group and often the flrst to re—enter the water e
s.1n fear.. All these interactions and aotivities as well as’
f‘_‘a certain amount of rolling, scratohing and stretehlng
movements by individuals resulted in'a loose aggregation
w1th animals facing in no - general dlrectlon.
' Mlld aggressiveness was. common within the
‘aggregatlnn and ueually took the form of the scratching
in mid air behaviour whlle the animal was lying on one’ l.~}“'fa
| side, or close mouth thrusts from the same positlon. _ :
B Generally, however, the pinnipeds were quiet and: resting ';
a ffor most of their t;ne on shore. The seals slept for 20—50

1

minutes, then awoke to move slightly, or stretoh and scan .

' ',f‘,n :gthe horlzon, rather than sleeping for long perlods of tlme.

'They seemed at all tlmes to ‘be. reLponsiva to. splash sounds

- .
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. .inevitably reeul’ced in 8 herd etampedmg.

‘ were empty. '

118" o

‘1ndicat1ng some member of the aggregation fleeing, or
'other eharp reporte, even durlng sleep. Ae mentioned in
,'other studlee (Bishop, 1967) Harbour ‘Seal groups could . v'
be approached very cloeely by crawling on one' 8 ventral, [
'eurface along the haulout area. Ueing gpecies epecific'-i.
S posturee, as raielng the rear, legs. seemed to alay fear N
%in the. peripheral members of the group. Theee animals
”.neﬁer elept during,eueh an approach;, though closing. thk‘::‘
. ;eyes, lowering the head and - resting for a maximum of 4 . e
‘ minutee wae observed. Objecte or individuale approaching
.  along tﬁe shor'e of - the eand bank were lese dleturbing to
' :Zthe watchful seale than overland approachee, ‘which |

\\ '.

3 ParturﬂnNiand poet-natel haulout behaviours.

' The parturition of v1able pupB wee firet obeerved on May 22
'; at the Grand Barachois and followed the same pattern ps ,;
- described by Bishop (1967) and Klinkhamt ( 1962). Some '

annual variations in mean: pupping date for this speciee hae :

'_been reported. by Boulva $(1972) at Suble Iela.nd. Ineufficient

data were aveilable from thle study to determine if thie eﬁ‘ect '

;occurred at Miquelon. Stillborn ot deeerted P. witulina pups

' ,- were prevalent during'May, and were -collected on May 11, 24,_ ,
‘.‘:‘ and June 3, 1972£' The average weighx of theae elim animale |
.fwae 8 2 kg., the emelleet being 6.35 kg., and’ their etomache

\/'

. firet viable pup, a eplit o£ the normally oompact group of ‘

On Mey 23, 1972, a day *fter the eighting of the ,:._ ‘

~ et
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:a'eelie 'wa[e’ e'vident.. -Some e.dult 'fe'maias w'ith ‘pups ﬁoved to T

'the western extreme .of the expoeed Bano au Moneieu:d

\

) .(Site 0, 20—25 ) quite apart from the originally compact

. aggregation at 55-‘75 magnetic., The pa.rtuz:i.ent and euckling

group enlarged daily and reached 40 dams with pupn by

May 25, 1972. L

]iupe wore motile at birth bat did not euckle

immedmtely, waxting 10—25 minutee to do 50% . All seq,l.

-births observed were on land, a.nd placentas were often

note’d scattered On the aand in the early mormng, before

‘tides or’ gulls, Larus ma.rinue and L arus argentatus, re-= .

moved them. ’l‘he euggeation of previoue euthore (Scheffer

&. S.‘l.ipp, 1944) that birth may occur in the we.ter due to :

- placentae floating in wﬂlkely placae, ‘was nct confix

" 4in this’ etudy. Pupe wera never }eﬂ/ unattendad duri

fheir f:.ret ‘weak after birth but thereafter, pups . in grcupe

N'were observed on sites 1 and 0 weat. Pupe suckled almoe’p

',ueually 1aeted 3-12 minutes, after ‘Which the de.me Bometimee -

”immeﬁ‘iately upon emerg:mg from the water with their dame, ' _
. a précess which was. alwaya dlrected by maternal ecratching

of the pups nosing head until it i‘ound the tea’é Suckling

© left. the more elderly pupe e.nd retumed to the water. '

‘Suclkli‘ng a.nd pupping groups were not ueua.lly in evidence R .'
~on the sand ba.nke before e.-le.rge aggegation of adult malee |
"a.nd ;juvenilee he.d h.a.u.led Out on S:.-te 0. ea.st. A maximum '
' 'number of ups (104) were obeerved on day 107, thie formed
gz% oit theéfpos -parturiantmm:num popu.lation of 423 am.male. .
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B Langla?e (July 10—20 in 1971-72)

120 ‘ ‘ .
June 14, 1972 WaT .the mean. pupplng date for P. VJ.tuana
on M:.quelon. Th.ls further ymplicates Bigg' s (1969)

syntheais of cllnes 1n the pupping seaeon of th15 specles.,

Pupp:i.ng da.tes on. Sable Island ra.nge from May 22-28, '
_1970—72 (Boulva, ro72). T

By July 18 1972 the western - pupping area on .'

S:Lte 0 and the aoutinern pupplng area (Slte 1), which we .

utilized frOm May 29 to July 7 were deserted.' Sites 2
and 3 were utillzed from Ju.zﬁe ‘3 to July 6, 1972 by dams

-and pups, ‘bhough not as frequently or extenslve,ly as the ’

other two pupplng and. suckjln.ng aites. (F:.g. ). The '

gre}atest 'number} of pups and dams in a a:.ngle group wasg

. 96{ on July 16, 1972, and. peak numbe\were avident Juat

previous to the- desertion ‘of the puppmg a.rea.s on July 18

¢

On thia date, the earllest pup born ‘had fish in t}xe gut.

K TPis 30 kg. animal wasn‘obv‘iously weaned. Weaning occurr(e‘d -
: at thé time when exclusivelly dam a.nd pup ha.ulout groups

o disintegrated.. Weaned pups were observed feechng on July 10,

1972 a.nd. at that t:une c’apelln were present in la Goulet d'e

Play behav:wur be‘bween pup and da.m, observed

o : ‘before wea.m.hg, cons:.sted of roll:.ng a.nd. harmless nipping

wmth general emphaals on tactlle con’cact. Dams would. dlrect -

the sm.mming pup “if. it was chased by 8 boat. * Pup a'ndldar‘n'wdul,d

' .swim qwe_ty from the purgsue;‘ ;_:arallel to‘-o,ne ‘another, and siljxarp -

1
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even theae groupa wez{e oompa.ct.

. . s i i . s, . ,

8 -turns would be negotiated by the pair in perfect aynchrony,

the mother 1eading sllghtly a.nd furning the pup with the o

i;contaot o her torso and nearest fore—-flipper.‘ v '§

Ha.ulout a.fter Eug weanigg . After wea.nlng, pups.

- .were very cur:Lous of huma.n ‘activities on nearby beaches or
"in statlonary boa.ts. A% the age of 3=5. weeka When wea.ru.ng
:occurred., pups were eésentially forming groups of that age'
. ¢lass excluslvely,' but only because they’ utill frequented

the pupping axeas’ though they were unattended by their dams.'
Poatwea.ning play behaviour cOnsisted of leaping out of \the ’

| "-_water porpoiee atyle, or rolling on the surface a.nd alappmg‘ .

\

"lt with the fore fl:.ppers, making a sharp 'craclcing' sou.nd,
".which ocoaslonally stampeded small Zroups of ha.uled out

Juv‘enilee a.nd pursuant adulte. When tide height mcreased\

' ‘41lowing 20—36 cm. of wa.ter to flood areas of the sand’ ba.nk ‘. ‘

aa.r the ma..]or adult group (Site 0 east), ps were observed :

to skim ow}er the ba.nk in sha.llow wa.ter at top spead throwﬁng' '
a spectacula.r, rooster—ta.il llke spray behind them some

2 =13 m, in the a.ir.; The weaned pups commenced a.ggregating

with th ma:i o group of seals before mid July; af?er which,

" other s:.tes on the Ba.rachcua were not utilized. Group density
.0 /ﬂle pupping e.n.d suckling &roups. was conaiderably lower o
‘than thst of the adult. aggregation, however, by late June, S

PO

..

Braedi g baulout a.n.d activitias. Breédihg-was

first o‘ba'ervad' on Auguat 5, 1973, and one or two incidents
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’ _whmh may be: clasee& as a form of courtship behavmur, were

to 15 mlnutee and consistently oceurTed near duek e.nd during

ria:.ng tides.' Typical of the whole period of breeding, dum.ng .

. .. . . - ' - - . . - 3 . .. .
e P LT L LA . . - L

Ty e

. dan.ly were suggestive of . copulation acoording tc’ tha deSCI’ipt— L |

ions of Harrison (1960), Venables & Venables ((‘957 1955) and
BlBhOp (1967).. The flat topogra.phy of the Grand Baracho:.e -

‘did not afford a vantage height of land to permlt clear under—

.water obeer\ratlons of . copulatlon. Breedmg activltles often

1nvolved paired anlmala rolllng, splashing a.nd chasing one

a.nother for dura.t:.ona up to 20 mmutes.v These actlvit:l.es,

. 4R
1nver1ably followed by{languid roll:.ng and ;leriodic )pan.red

‘ -eubmergence of the - two a.nlmals, uniquely characteristlc of

‘ copulat:i.on in P. v:.tulma Th:.s latter be viour lasted up

' -;whxch beha\rlours described ab0ve were observed eight timea,
jwas the notlceahle additlon of cam.d.—lilce howls and ena.rle

. conung from - Site 0 (eeet) during 3/4 1ncreasing tidés at night

or during the day. Theee sounda could ‘be correlated wz.th

~
S

increased a.ggreeelvenese between majlee, as. well as general l

. irritabxlity and wariness throughout ﬁﬁat:.ng. Ma.le aggreaslon
,followed the sa.me hierarchy of elgna.le ueed in. malntalnmg
. A':md:.v:Ldual dleta.ncea during the prs—'breedxng and poet-—breedlng

-’pex‘;od. However, aotual connecting l\lngee 'to the ‘oppoxnent’ F

;;a. and nack region were more frequent. : Theae a,ttacke were -

i often used on femalee as well, although the i‘emale reaction o o
wae usually repellant by waving, ecrat\ch:.ng or thrust g the e
Y

head forwa.rd towa.rd "the 1ntruder a.nd escaping 1nto the wa.ter. o

AThis pre of male—female 1nteraction probably ERERR

PRI
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o eeparated receptive femalee from thoee not yet ovulhted,
;; l. o although other pinnipeda, ie. Northern Elephant Seal, |
) . typically engage in combat as ‘an. immediate e.ntecedent
. %o meting.-‘ Group deneity wae very' high during bre%dlng
A (Fig. 12) although groupl numbere dropped coneiderably. , :
| Only the eaetern end - of S:i.te 0 wes utilized ae a. baee elte
during this time. The tendency to aggregate the whole f
colony of eeals after weaning Y] indlcated by a 1arge
_ 1ncreaee in mean group number (Flg. 13). o
. Moulting agg_x;egatione. Moult could not be
. J.ntentvely studied in the pinnipede at the Grand Barachois,

howeve ) 8 date of peak moultlng was arrived at. from obser—

*»-vationa of am.male from an 80 meter; d:x.eta.nce. Fading han.r

\ .ot from the typicil black or grey colorat:.on to brown with-

wh:xte tlps 1ndicated the death of old hair, a.nd bare' epote

N

-on the axillae elnd ventral reg:l.one were black and leathery
» J.D. contraet. :Dead fur, though in the dermal follicle,

f | became lese o:.ly and sln.ck anp. more stiff and dry. Theee

: changee J.n the fur were beet obeerved. :E.n dry a.nimale, ae
- wet eeala tended to look eleek, oily}\and dark, thqugh they
were in full mOult. On ‘the ba.ais of ‘these obaervatione,

°
o

and the’ collection pf a faw a.m.me.le, Augu.et 12-16 wag'
detemp.ned to .be thte period of peak moult for the Grand
Barachoie aggregation. Sex differencee in the p:ceclee '
tn.ming of moult he.ve been detected in 2. vituline riohardi

- gStutz, 1967), femalee show a greater tendency to epread ‘,:}‘

“
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moulting over a larger rtime period, perhaps in rela,tion
to the t:n.m:.ng of poat-partuﬁan{t hormona.l eventa._ ThlB .

b .
study was not attuned to record such 1nfomation._

[

Group numbers and the populatldn level decreased J

" in .the per:.b'd after peak moultlng and after mating.- Group
'density, yvhich had reached the peak for the study perlod
Iduring moulﬂrt (2.9 sea.la/met‘er ) a.lso decreaaed to a A

-

mixumum of 0.6 seals/meter. The numbera of sea.ls oocupying
the aa.nd ba.nka at the Gra.nd Barachoia decreaeed from the

'middle of August but were observed to :anreqse during the .
;‘_.'first week . of%eptember and October. "Observdtioné on the |

[

pinmz)eds wera teminaterl prior to mid October in both 1971
- end. 1972. , ' -
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'Intersp&ific Infljuences on Termstrial Aggregations oip

Ha;rbour and GreLSeals. L o

- facllitating the haulout of* another '( H.] ggx;g s) has "not

" béen reported.

suoh ae, the presence of prey epecies typically
' cauaed the aggregation to enter the wat er in a

N briek but orderly fashion.' Ma.ss group dispersals to -

The Harbour Seal has been described asg -

being among the most sedentary of seale (Scheffer, 1958)

vFluctuations in the numbers of both Harbour and Grey Seals .

utilizing the terreetrial base s:Lte‘ at’ the Grand Baraoh01e

‘were however, frequently observed ‘to be caueecl 'by the ,

kresence or act:Lv:Lty oi other biota in the lagoon.. S

-

'1nvariab1y mduced gome disturba.ncee in the seal- aggre-
,gatlone a.nd oi‘ten prec:.pitated the g‘oupe' entry into the
_‘water. The one exception to this was the presence of

"‘,another plnniped specieo on a ea.nd bank which tended to

induce the emergence of other seals onto the same ba%e '

' Slte.' Thle Was ale}o the case’ when members of the pame

speciee occupied sa.nd bank loc:i. , Interspecifio tolerrmces'

1

' ‘between pinniped species ha.ve been observed previously

.(Orr, 1965) Moreover, many p:.mupeds extend intraspecific

4
prox1mity and contact tolerances to other epec:.es w1thin

the order. The presence of ~one speCies (P v:.tulina)

In contraet, aquatic biotic fnfluences

Biotit influences of terrestrial origin almost o

1

R
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the water for feeding purposes were: not o:f‘ the same rapld:;ty
or dlsorder that characterized flight stampedea. -

' The blotlo com’ponente ef the flve baee eites ne.ar
Bulluelon where eeals were obsez'ved have been presented.
(Teble 1y and in .the Study Area deacript:.on) N The epécies "

number or type did not change slgnlf:.ca.ntly from locatlon

» to loca.tldn.' The ma:jor difference wasg in thj Lllueca.n o
u

fauna of the Grand Baracho:.s e.n.d the other f

r areas, and

“.the predomna.noe of estuarme eel grase, Zostera marina,

j’n the pupp:.ng aresa, This reflecte the ea.nd and mu}d bot’com

habitat present only 1n the Grand Ba.racho:.s. There were no.

obeervat:.ons to suggest that 't:he blotic propertles of the

Gra.nd Baraeh01s, not present xn the other haulout areas, .

. ‘_ were :unporta.nt to the eeale reeldent -at the Barachms. .'

Although molluecs ‘have been reported inkhe gu.ts of both

'speclee elaewhere (Spalding, 1964, Templeman et al.,1957)

observe.t:.ons daid not co{nfirm 't:hat seals were uslng an arenar.la L

or Placopecten ma.gella.n:zcue aa food etuffs 1n the Gra.nd Berachom.

The entlre a.ggregatlon of pmnlpede in the Gmnd

) Bara.choie was observed to re-enter the wa‘ter from 1ts base

Bites fo feed upon echoola of oapelin, Mallotus villosue or.

eea run trout Sa.lvelinua fonjinalis, whlch appeared during

The specif:.c st:unulus prom tlng the seala to re-enter the
water was not ev:.dent 5 elthough the mass: re-entry

was not a. atmnpede but a less rapld activ:.ty. The

o rising tidea in mig Ju.ne and the monthly high tidea of J“ly'

- .
oy .
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. phenome'non‘v'vas' no'ticéd 6. be. preceded by a small °nu;:¢ber
L of pinnipeda actually predating these migrant fieh reaources,

which may have been the cue recognized by ‘the terrestrial

.‘aggregatlon 100—300 meters dletant from the predatlon.

Capelln were also plentiful in areas aroundl the
other four haulout 1ocations near Miquelon. The more of:f‘- ‘

';Bhore area aurrounding thtle Green Ialand vas renownec} for.

L ite coplous quantities of ground fiah such aa cod, Gadus

' ‘morhug, and haddock, Mela.nogrammua aegefinua. All areas :

were cloae to 1arge schools of aurface migra‘c:.ng teleosts

'such as mackera.l fSaomber scombrus, a.nd herr:bng, Clupea

?

/-
harenggs. These BpéCieB were ut:.liéed exteneively by the

Gra.nd Barachms sea.l dur:.ng mid to 1ate summer,, and sw:unming‘

: aggregatlons of lnoth seal speczes wera observed at various .

pomta of land around Miquelon jutting out into the ma.in
gtream of inehore pelagic ma.grating prey. :

cooperative predation nafa n?t obaerved in eithér

X species of seal, a.lthough group faading of the two was not o

uncommon. { Around the northern Emd western sidea of Miquélon
ind:.vidual P. v:.tul:.na wers alghted, each proximte to “one of

:the many ‘small promontories of rook ’chat Jutted Beaward a.nd

, were Bepmted by distancea of 200-150 neters ‘f;cﬁ e]ach other

and by . 10—50 meters “from the aho.;'a. ThlB spac n h,enomenon o

wa.a au,rprisingly regular and consiatently obaerved in duly .

and Auguat. Beala of ‘both apec:.es were rarely obeerved :Lnshore .

near La Dune on the eastern side of Iethme de Langlade ezcit
when migrating f Bh were presLnt, since the sa.ndy bottom

]

-l . . « .
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. then mOV1ng to or from deeper waters. ) o '; T

'observed to be’ opportunlstlc feeders. The{staple dlet " o ot

- was. ground flsh, with occae10nal meals of lobster, Homa rg .o C G

-Grand Barach01s. _ ';' e "J*‘ oy

So128 0 ..-«if:r ]

~

B L ‘ . A.-
' in thls ‘area 1s relatlvely barren in compar1son £o the o -'-’

wa?ers "off Mlquelon and Langlsde in whlch reside numerous

- ground. leh. Grey and Harbour Seals were only seen near

L/Isthme in prox1m1ty to la Goulst de Langlade, and were.

A is typlcal of the order, both specles were , '}']f Lt

~

,-._amerlcanus, and sprlng forages of capelln, in or around _ ,U ’Jf

00

“the Grand Baraohols. Numerous soulpin of the long\and (f o ¢

shorthorn varletdes and skates ajsa sp. were found drlfted

'onto the beach after ‘being ev1scerated.' It was perhapé the
"proxlmlty o quantxtles of ground leh in August of 1971, 1972

jthat 1ndu ed.a declxne 1n seal numbers at the Grand Barach01s.-"i S

of the other haulout . sites. Food presence, then,

ﬁdld influence the numbers of. seals onrthe base site in the, X

L S Other blotrc rpfluences on the seals werq the "
'disturbances caused by varlous terrestr1al speczes, horsss,

.:5,fbov1ds and man. Farm stock, by thelr rapid movement caused

the seals to flee at Pte..aux Cacaouls néar. the major haulout

h

"slte O. ‘This occurred .a8 a.-chain reactlon Pn ‘the seal -
"iaggregation. H. ggxpgg always reacted first to a ‘
_,dlsturbance. The flight dlstance for this specles :" S
was approxlmstely 100—500 meters, whereas the usual fllght

.'dlstance of P.'V1tu11na was 50 meters at the study site.' Tsex,'
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' dlstance before enterlng the water. At two,perlods of

: Slte
' craft wag conetahtly Watched by thé seals. Rapld

aehore.' Thus pups appear to be a etrong 1ncpnt1ve for dame'

:‘tQ hau}.out.“ e B l : ,

. "Iatter epecies'ﬁas approached”by'bdgt +ola'10-20 meter

n C‘ e

B e

'xethe year, P. vitulina and H. -grypus ehow o or llttle ﬂ |-

[}

tendency 1o re-enter the’ water ‘when approached. These .

::.'tlmee were pupplng in both species and moultlng in P.

vituLina;"Females of both epeclee have- been observed by

’

_the author to stay near their pupe rather than eecape to

' the water when approached.

' The seal aggregatione were also dlsturbed by ,///

small boate. People travelllng by boat in the channel

3

' near Z&e. aux Cacaouls rather than the channel ‘near ) o - '

’ causedQElttle disturbance although the passing

.accelexatlon of auto or ‘boat motors, eharp reports as i S -:’..

‘ehoute, gunehote,,or etriklng a,respunding obgect, often

induced seal flight £rom ‘the- sand vanks, though the. source|

of the stlmulus for fllght wae not.: VlBlblB to them. Inanimdte

'«obaects euch as flo ting eteel drume or. rubber rafte

.1n the tldal currents near the eeal group, -or emall ‘
'alrcraft div1ng over the anlmale often etampeded the seals .

.. to the water.' Pupe from blrth were qulte prepared to follow

,,the;r dame 1nto the water when frlghtened, but were. eomewhat

_less adr01t. Females were obeerved to eﬁerge from the water

more readlly after.a disturbance when their pups had remained
i

2

. : Any dleturbance smgniflcantly reduceﬂ the eeal

’ P . . . N ' - - . " .
. S : - 129 i . oo A
: " : B S 3 R [ R N ) N
‘ L o . - . N . - '
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haulour rates’ Dlsturbed anlmalq elther 1, went 1nto the

water near ‘the. occupled base 51te and walted untll the.

f‘Grand Barach01s plnnTpeds were scavengers. The Herrlng

'.'-fed wlth the seals on capelzn in 1ate June.

dlsturbance passed 2 went through the Goulet in. small-
numbers or larger numbers, 1f the dlsburbance was great or v

g followed them (1e. a Qﬁat) 3, if pursued, swam or porp01sed
TR

:‘ towards the North or Northwest- to: enter the large 1nland bay.

- of Hhe Grand Barachoms, or if the disturbance was statlonary.

or hrlef, emerged onto the West end of the bank ﬁ; grxgus
'when dlsturbed usually exhlbited 2. whlle P v1tulina,

partloularly durlng'the tlme of moult, frequently exhlbited ,'

1 and 3 abovJ N

}' The on}y virds dlrectly affectlng(the

Gull, Larus argentatus, and the Great Black~backed Gukl,

’_ Larus marinus, d1d not appear t6 induce . mortality 1n

" the seals.f They utlllzed only placentae and cadavers.

'These b1rds, aslwell as larus’ dslawarensleK the Rlng—

”billed’Gull and Sterna hirundo, the Common Tern, often

4

R During mid to late August schools of

Common Porpoxses, Phocoena ph ocoena were observed Ll .

'feedlng 1n la Goulet de Langlade. Seals were never L

present when the cetaceans occupied the channel. o

‘
oo st

4.
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-marine habltat, 1nclud1ng the changes of each durlng the

i .
4

‘1xvdtul1na were observed had several common attrlbutee,'

T epecifically protection frcm the wave action produced by 1

'-li31'j- '
S Diecues{on“
, L . ’\‘ . . s
. The phenomenon of haulout 1nvolves the

ot

1nteract10n cf seals w1th land or 1ce and water. f"

)

.'Based on hlstorlcal data, it wae aesumed that the

| regularity of haulout 1n Phoca v1tu11na and Hallchoerde

gripﬁe precluded that behav1our being achieved in‘a .
random'faehlon. Indeed some of .the factore ehown to",

nfluence ¢he characterletlcs of eeal hauloute on -

-

/ .
. preferred baee sltee 1n pﬁev1oue studles, were 1nvest1- .

gated in the preeent one, B ',, "‘ ‘L

There were four general claseee of .possible "

- influences on haulout examlned on dgr near the Grand .

Barach01s base site.’ Theee were the’ bzotlc and phyeical .

elements of both the terrestrial baee gite and the proxmmate
. -

study perlod

'

| BlOth factors were ‘classed as elther 1ntraepecif1c_“

ﬁ.Aor heteroepec1f1c. The former was described .in the Llfe
.3Teble of g.-v1§ullna (p 112) and ‘the latter separately..‘
"(feecription bf:Stﬁdl\h:ea p 21) ' Physical Influencee

on the aeal aggregatio 1 were topographlc (reported 1n

tha- Study Slte Po 21) and cllmatological (reported in -
: the RLsults P 42) . L TR gl‘;

The topographlc condztlone in whxch P

>

.
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.

I

PR

L S VA b T e e e e

PR

«
- i



Aty Amer b e

s f
. et e -

o s e T e el e .
. ‘
. e .

-prevalllng W1nds in an leand lagocn eituatlon when

'condltlons were sheltered such as 1solat10n from human.“

disturbances or terreetrlal predators, tidal exposure ' o

e.of utillzed shorellnes, angd prox1mity to food Bources.

The only topographlcal attrmbute Wthh dlstlngulshed

the Grand- Barachois from o/her Beal haulout sites

was the presence of open areas of tldally exposed 'f’

_sand. Open expansee of sand probably pr0v1ded the seal

.w1th sufficient warnlng'of the approach o% terrestrial

'thgt are unique (Fig. 2) are being the flrst eand‘bank f

predators. The latter are reduced in[the isolated

105@%ioné~characterist;c of“whe;pinguareas for P,

- _vitulina andgin summer quaging‘iocatiqns.for ﬁ{*grxpus;',‘f

. This was tested by eiamining pessibie terrestfiel

etimﬁli that cause eeals to leave +their base Bites..~

Two' characterlstlcs of elte ) at. the Grand Barach01s

to emerge dur;ng a falllng tide, and thus the 1aqt to

: ¢
" he submerged durlng a rlslng tlde and 1ts proximlty to

—

' accessibllity to.or fro¢ the sea, and the advantage of thé

_the deepest water channel 1n the barach01s, which

:;ltself was: the cloeest to the channel opening to the

aea. Hence Statlon 0 prov1ded two functione, ease - of

fearlzest posslble haulout sand bank in the barachois. Fisheru

;men conflrmed the author 8 observatlons that the barachoze was'

pthe oply location of f1Ve obaerved in which Harbour Seals.

L
P

[ Y S
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'Merdeoy, 1973), Bu.rgeo Bamcho:.s (Templemen et al., 1957)
: Skeena R1Ver, B.C. (ther, 1952) and Tugidak Is’la.nd, B. o.

.latlon on Sable Island seema val:.d. . Coe

133

'parturated Sim:.lar loca'tldns known to prov1de pupping

51th ‘“for that species ‘are Srable Island (Boulva, 1972-

(Blehop, 1967), all of which proy{de $idal. sand flate.

Grey Seals were: observed to haulout only on one S

, baee e:x.te (Statlon 0) and excluslvely ln the- ¢ra.nd Barachois. —
- Considermg that He gry_gu pups were not observed in the area,. .
, Ma.nsf:.eld’e (1966) euggest:.on that MlqueMprOVMee only

';a. summer, non—breedlng reet,ing place for the spec:l.es, and - . -

/

: 't:hat thdfhre seasonal 1mm1grants I‘rom the breedlng popu~'

|

i

Prevzously 1-b hae been reported thét the pz.nmpeq

populat:.on of Miquelon was entlrely H. m__numberlng
a.'pproxn.ma.tely 1500 ,(Ma.nsfield, 1966) : Whether these
.anlmals have chan&d haulout loci beca.uae of, dlsturba.nces

) At..ln the area or whether natura.l mOrtallty has decreaaed the

-~

seasonal herd 'is not. known.., Nevarthelees, only 82 H.‘_g' _r_',[girs '

'.and 423 P. v1tu11n'd “now occupy a typlcal seal hab1ta't at -

’ f

)'AM:.quelon. - '. ' B D P ]!

'l‘he topographlc conditions of the Gra.nd Ba.racho:.s ,

—

'were relatively stable durlng the Jtudy period. The attributes
- of base site habita‘ts preferred by eea.le could only be investi-
'_.gated by a con&parison of  a number of ha.ulout -areas., '

.',,Seden’cary menne biota were r}ever obser\ré’d to be utillzed in

[
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o seal dlepersals from base eites has not been prevn.ouely

I reported.' Both P vitullna. and H. grx;gu were observed

. prey species were present in nearby waters. ~Only in _. A

.-

the‘other hau.ling out areas near Miquelon, although the
. ’ .

preeené'e of trans:.ent or mlgratory terleosts did affect

"the aea.}_ aggregatlons.

.

A ca.usal relationehlp between feeding e,nd ST e

to effect tqj:al evacuat:.on of their base sites }ﬂhen '

‘ concentratlone of mlgra.tory teleost prey were the two

ea.l epecles obsewed to feed J.n groups. More typically,

‘ 'P. v1tu11na. ‘was observed indiv:.dua.ll;y patrolllng etretchee T

,. of QOastllne, rarely in proxlmity to a.nother eea.l.‘ The

dlstancee hetweex.la Harbour Seale patrolllng the coastl;me -
were observed to vary. irom 200 meters to one kilometerr

_Ei;'émg_e_ were-observed to.feed near ‘the

"ccaet cf Miquelon only 1n’echoola of mxgra.nt fleh, and S
,are presumed to feed on.'l.y in deeper water. 'l‘he smaller '
’ 'Harbour Sea.la can sw:.m more ra :Ldly tha.n the Grey Seal. .

-The former species with 1te proven deep dlw,ng capaciﬁy

(Kooyman & Andersan, 1969) wouJ.d moreiappropnatelﬂ predate :
slugg:.sh offehore groundﬂfish. This suggestion may be

. supported by the conslstently later dally haulout time
'-of H. ﬁgxgus, Lndlcatlng tha? 1.ts feed:.ng area.s may’ not c

. be as - close to the Grand Barachoze as thoae of P. vztulina.

sk
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: hypotheels.

'_"varlable mlght however, have been different if Lhe number

oy R 135 .'

N : - p l .

Peek weanlng oﬁvP. vitullna for 1971 and 1972

e01n01ded W1th ﬁhe presence of large numbers of capelln

fin ‘the Grand barachole a?d along the sea ehOreline. The
presence of these convenlent prey may be an 1mportant

attrlbute of seal breeding areas, and the timing. of" the

-’actual parturltlon and weanzng dates. Long term crrrel—'

ational studles ehould be’ done 1 qs) subetantlete thle

2) ‘was utllized by .94, 5% of the seals. The other sites

- ﬁgrefé&moet exclu51vely oecupled by pupe and dame of

Pe v1tu11na, whlle H. grxpus was never observed at these i

other 91tee. The greater occupatlon of Site 1 in. 1971

"cabins near th;e locatldn after the pupplng aggrﬁgation had

,been established.ln 1971 but prlor to ‘4ts formation in 1972

Pupplng P. vitulina groups aleo caused varLatlon in seal -

‘greuplngs at Slte ‘0, This age clase was clearly eeparaéed

’ \from the edult group{of anlmale 300 metere to- the Weet.'

Haulout ratee could not. be used to eeparate

Grey from Harbou# Seels as they did not exhlblt dlfferent

-fratee of emergence or re—entry at thelr baﬂe sites.‘ Thls

"_of Grey Seals frequenting the Grand Barachozs had _'J;

equa;led that'of harbour.Seels.l Grey Sealer<
. ' : . “" ' . - .. -

"?i

-

Both P. vitulina and H. ggxg__ exhlblted a veryl
etrong 81te tenacity in the Grand Barach01s.- Slte OI(P;gq,

' over 1972 was. probably’a result of the observers 1nhab1t1ng",

!

P
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Y rates for both species,

on the- baee 51te than ‘did 2. v1tulina, undoubtedly due to

136 .

o

' emerged onto the eand banke in: groupe, probahly reflectlng

the homogeneous group age compoeitlon, whereas Harbour Seals

emerged 1nd1v1dually but, in. rapzd sequence. Thls dlfferencel

may be reeponelo%e for the numerical similarity in‘heulout '

ggxggg coneistently required a greater epace

.t

the former 8 greater elze, eince 1nter-organism distances

were, exmllar for both epeoies. Groupe comprieed of both

epeciee tolerated each other ee 1f the group were compoeed -

I
of one apeciee. Though a’ group of Grey’ Seale wa commonly

. obeerved in the midst of a larger group of Harbour Seale,
f they were segregated only by the homogenelty of epeciee and
. not by diatence. Indeed "H. 5;12__ ind viduale were often "
' notioed ﬁo'be'eeparated from their epeczee group by a '

auxtaposed P. v1tulina group.- The close terrestrlal proxa';‘

ﬂmlty’/pf these two epeciee euggeets that little interepec-'
ific competitlon exists for thoee ettrlbutee of the baee
31te which are utillzed by theee pinnlpede, further, that

theee ettributesiare probably the eeme for both epeclee.

. Aleo due to  the 5128 differentlal between the two epeciee,

groupe of P. v1tulina were commonly more oomﬂact and deneer_

:then thoee of H. grypus. -~ - ,’ : T [

' The mhjority of . the groups of seals. obeerved were.’

composed oﬂ both eexee. However,[fema&e groupe were muoh

_more frequent then’gale groupe since the former eeparated

.
. - ¥ P ‘ 5
Ty e - . - . l' 4 . 2
. . . . -
4 . . © o . . .
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from the main aggregatlon for the purposea of partur1t10n

, and BUCkllnF Semx-and fully weaned seals contlnued 1o

]

oo ‘use their feeding eltes after the mothere had 1eft. ThlB

has been reported for H. grxgus and Arctocephalue pusillus

'_(Fogden, 1971, Rand, 1967) but has been 1nterpreted as an "3e

y: 4

actlve separatlon by the pups from the main body of animals.‘

éhang1ng blotlc 1nfluences and environmental

R varlablee,'such ‘a8 meteorological ‘and - hydrographlc

1nfluences on the Grand Barach01s eeal agglegatlon were'
studied by oomparing the variabmlity 1n theee physical
factors w1th ohangea 1n anin grouplngs.

1""

. Air temperature and its strong correlate, sea

-temperature, were 1mportant 1nfluences on the behav;our

' and gregariousness of P. v1tu11na and H. ggxp__. The

latter hauled out.in greatest numbers on.the warmer days,

' but the Harbour Seal'e increase, in colony numbers was re-

. lated to. seasonal air temperature 1ncreasee. Though

this envlrenmental varlable has been suggegted ‘as

importaqt 1n the tlmlng of such cruc1al act1v1tlee as )
E moult (Rust, 1962) photoperiodlc 1nfluences are probably.
the ultlmaxe causal varlable (Llng, 1970) SR

‘ -
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7ehede of rock overhangs eheltered from the eun 8 raye.. Thesé
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" :  Great changés in the position or location of
L,

gefzgtuid aggregetlone varled concommittantly w1th

temperature, as did deneity of groups, and.thelr compos— :

'1tlon., Alr and water temperature were aleo influential in

and elgnlficant predictOfe ef the p031tion of eeel groups,

thelr number, sex and epecles compoeltlon. ' 1~ C

[ t

ggxpgg’were more numerous at the barach01e .

.durlng warmer deye, and- the wanmer tlmes of eech day. P.

. vitullna exh1b1ted increaeed haulout numbere 1n response

to warmer. temperatures, eépeclally during the perlod of

‘moult. These behav1oure suggest the need of solar radi- .
'uation 1nput for. the dermal reparaflve and moulting funetione.m
. in both epeeles. ‘In vivo etuhy of the dermle in'the captiVe
I'animal under emperlcel condltlone or in v1tro examinatidne

-of dermal and epldermal growth ehould be attempted to test’

i

"' this predictlon. S . D |

"’Curlously, sea temperature was a better predictor

i
of.. the number of anlmale within e group than air tempereture.

‘~ﬁ ThlB effect was probebly due to eea temperature being more

‘.regular in: ite eeaeonal changee end leee verlant daily.

Theee same env1ronmental variablee have been reported to

'be importent in aggregatione of Otarza b roni a, Arctocephalue  "b
euetralle and Callorhinue ureinue (Vaz Ferreira & Palerm, 1961"{
_.E tholomew & Wilke, 1956). Overheatlng in theee three sqeciee”
was allevzeted by beriodio oceanic dlpB or reeiding in the .’l_::

i e e 0T .
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behaviours were moet eVident during the hot eummer monthe

in the eouthern speciee. Thie phenomenon har been observed

‘ iin the Walrue, which aleo b&eke during clear sunny daye in

. precipitation, were Ehown to induoe eeals &o lea e. the baee

fextremee of‘either, 1ncluding gele force winde

TWinter (Fay & Ray, 1968). The preeent etudy however,

indicated that E. v1tulina and H. ggxp__ directly respond

C to” emell variations in ambient air temperatures as oppoeed

-to escaping intdlerable extremee of this parameter. Nothing )

euggeeted that the summer aggregation of theee epeciee exper—
1enced intolerable temperaturee at the Grand Barachoie.,ﬁ

I\

Neither w1nd epeed nbr cloud cover were important

v

variablee 1n predicting the pinnipeds behaviour, although
d heavy

eite.-:. Cxe ,"3- o ':‘A - S

The etatue and height of the $ide .were two

-

variablee which were 1nte al to the haulout characterietlce .

. ,of the two species of ee%ie. Seale were Very,reluctant to'

L emerge from the water on eny shore around the Grand BarachOis,

.ieolated though it wae. Hence, theee animale were' dependent

on the tidal expoeure of eand banke in - the middle of the

.1agoon<to haulout. Low tidee provided the required aand
n bank area end neap tides often did not. eubmerge all banke to
‘-fan unneual degree. The eeale elwaye abandoned theee areee
near high tide, except during the periode of moult, when eome~{.
fintraepecific etrife was entailed in the retention of beee

Lte oecupation.
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5212_5 was observed in the bAracho;e in emall n

numbere durlng the monthe of May’ to mid June. However, e

kS

#ater 1n theﬂeummer monthe, numbers of thie epeclee

i
‘ occupylng saﬁd banks increased. Thie‘ie coneietent with

the obeervation of Cameron (1970) who noted this’ epeciee'
preference for. land durlng high tides before early June
but’ during evb tldeB after that time.» Cameron suggested
that this change involvea the availehllity of .food during '
different perloda of the yeer.- However, the data presented
here enggest that Grey Seals choose the most 1eolated locat-
1one for baae eltee during the poet-moult period, typicallJ

areee with insular design or emall ageee surrounded by

. water thue eubgect 10 tldal expoeure. They avoid malnlané

base 51tes in eeping With an increased warlneee during the.q

eummer period, in contraet to the relative obliv1on to dis-

turbence exhibited durlng breeding. - :" ‘ v' .;}

~ The rate of geal haulout was aﬁeo correlat d thh .
tide he#ght and. the, tide rate of change, eince the largest =

, number of eeale to emerge did 80 while tidel currente or”

| }oh&nge ‘were minlmal. This relatlonehip 13 probebly eppile—

‘able acroee the geographlc renge of the two Speciee, eince ‘

their habltat preferencee are. generally conaletent.‘ Heul-;'

L out raﬁee have not been quanﬁifiebly defined for any other
| pinnlped ep901ee. Tide rate was elso a eignificant pred1ctor

of haulout rate, as Mae dieturbance. The letter, though rarely"
ocourring end causing chengee in the 1mmediate haulFut patFern,.

.-
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was not observed to detrlmentelly or penmanently affect
the aggregatibn. Some mortality of young zmimale may

have been caused if repetitive d:.eturbancee influence

the coloriy during parturition. t HOWeverl, mortality 1nduced
- in this manner would be at leaet equalled by the. natural

deathe of newborn pupe. The ‘observed etill'oorn ar poet-
natal mortality of Harbour Sea.le was only 9% of the total

.yearly.reclraitment of -the ba.rachols.. .This 'spe_ciee eeemer. :

'ouite ada‘ﬁtable- to living in the "'proximity' o't'f man, since

ite precooity et.birt'h"and acute semses protect it .from-

o most e.tte.cke. . { Ty e

Thé sex afd age compoe:.t:.on of ‘seal groups,

their e}ze a.nd haulout location were u.n:.que for sach Bpeciee

etudied,»end any of these variab,lee ‘could be used to predict

/

another. B ..- - ST N

[N

’ r A1r temperature a.lso was a e‘ignificant contributor
t.o predictlng these group compoeition .variablee, but 1t waa |
the only environmental variable to do eo/ Conversely, group
deneity a.nd occupied ehore dietance were .best predicted byq&

the group compoe:.tlon varia'blee of age, Bex and epeciee.

[

" The reeulte of this etudy conf:.rm .the deecr,iptlon

of P. vitulina as looeely gregarioue by Schefi‘er &: Slipp
(1944), though thie e.ppliee only oute:.de the cruoial periode
of the a.nnual cycle. : The importance of the baee eite area
for %oth Epec:n.es appeared to be relatecl to its ieolation ‘

“.from dn.eturbance, relat:we iinacoeeeibility to terreetna.l

i

4

-



W

o L LT B Bt b4 it e g 1o

CoL T 142 0
\,,': " _°' ‘ s

"predators a.nd the 1ength of tlme the location was tidelly ’

’expoeed. The presence of e.va:.lable food we.e e.leo und 3?0

&n:t‘luence the haulout actlvitlee of both species of eeals.

'Reeulte also euggest the relat:.ve 1mperv10ueneee of P

. cOndlt:Lone, exoept amblent temperature, and a close - depend—' -

-groqugﬂ. Thle oould be aceompllehed by determining the ' “

vitulina and . H. g_x;xg 8 to. moderat:done of all meteorolog:.cal'_"

;ﬂnce on - tlde.l infl.uencee. d .

N

More precise 1nformetion of thie kind cOuld be

obtamed by the ref:.nement of the present technique for

[

the qua.ntitatlve measurement e.nd deecrlption of am.mal

prec:i,ee age, eéx and- epec1ee of the B.nlmale ta be etudled

. a.nd 1nd1V1du.ally marklng ee.ch prlor to the commencement of

obeervatlone. Technlques have been desn.gned to permit mass

captures of animale, hence a,ccurate long distance recordlng

-‘of eee.l group compoeitione are realietic. °

Ano‘ther poseibi :Lty lB the uee of two obeervere to

-

-

v1eually triangulate groups 1n areas where no reference points,

."ae the sa.nd ba.nke :Ln thie mtudy, gre’ a.va.ﬂable. Thie would

’

'permit the poeit:.on:.ng of groupe of a.nimale which do not

/ Sinoe haulout deecriptione only 1nfer the eeele'

.aque.tic .behev:mure and neede, radio telemetr:l.c inetrumentation

could be efficiently ueed with these a.nlmele to monltor thelr o

he.ve a 1inee.r dleperelon as, the eeale 1n the’. Gre.nd Baracho:Le.

' infrequently reeee.rched and largely unlcnovm oceanic aetivitiee.
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".Correlation Coefficient
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s Dieturbancei & alr temperature rﬁ'e = 08
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/ ' Dleturbe.nce 4&: wind speed minimum ° rho = -.08
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Disturbance & tide helght rho '..-.j‘u..'os'
- Distirbance & tln_.de status rho = -.09
. '_:Die'turbaﬁc,e & group spa.h’mi'nijnuin ' rﬁo = =.07. ..
‘;’.' ';Dieturbé.nce & g’roup' span maximum . AA ‘rﬁo_.. = -.07" |
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: Observation lhour& group epan.mimmum, ‘rho = LQé .'j':
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- A:.r temperature & w1nd ‘speed m:l.nimum ' rxy .= .05
Air temperature & w:Lnd speed ma.x:.mum © Tyy = ._08.- :
A:Lr temperature & occupied d%etance rx}} = ,95 !
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