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Abstract

Detailed, studies of pinnipeds are rare, icularly between breeding
and non-breeding groups of phocids. During 1988 and 1989 I abserved two breeding
colonies of the land-breeding grey seal, Halichoerus grypus, at North Rona, Scotland (5%
08' N; 5° 49' W), and Sable Island, Nova Scotia (43° 55' N; 59° 48' W). I also observed a
non-breeding aggregation during the summers of 1986 to 1988 on the island of Miquelon
(45° 45' N; 56° 14' W), At these sites, from distances as liltle as one metre, I videotaped
sequences of behavioural interaction that occurred between seals of all age classes and
both sexes. During frame-by-frame analyses of the video records I quantified 34 ¥
measures (one of which included 33 behavioural acts in an ethogram) for each
behavioural act within the sequences.

Although behaviour types in the ethogram were robust, and clearly discernible by a

bserver, grey seal iour was i variable. Except for the male Open
Mouth Display, coefficients of variation for a number of measures (e.g., duration and
inter-seal distance) were large, and behavioural acts were often used in a varicty of
contexts. Most behaviour types were of short duration (< 5 sec) and were performed in
close proximity to other interactants (< 1 m). Except during play, copulation or
unusually aggressive interactions, grey seals avoided physical contact and normally
oriented their bodies and heads in a parallel or head-on configuration to emphasise the
mouth, eyes and enlarged snout.

While sex, age and reproductive stage affected patterns of communication,
topographic and meteorological features of the local habitats had little effect. Though
many aspects of interactive behaviour were similar at all three locales, significant

differences included: 1) differences in the form, frequency and inter-seal distance of

gories among the colonies (which may be explained by the differing social

ii



structure of seals on Miquelon and Sable Island), 2) male-male interactions were briefer
than male-female or female-female, 3) play occurred almost exclusively in the non-
breeding group and had many behaviour types in common with aggressive interactions

and 4) a male behaviour common at breeding sites, Open Mouth Display, was not seen

at Miquelon.

Markov analyses that grey seal i was variable,
but that ing acts (intra-individual) or resp inter-individual) were
p on the basis of acts (first-order), but primarily

during interactions between males at all sites (and male-female bouts at North Rona).
These data establish significant behavioural differences between breeding and non-
breeding grey seals, and support a prediction of game theory that suggests animals

engaged in agonistic i ions minimise the quantity of i ion they transmit

about their i ions, and react less to the signals of cohorts. Dil in
communication between breeding and non-breeding grey seals were greater than those
between the breeding sites on opposite sides of the Atlantic Ocean. These dissimilarities

were small relative to the marked individual variability in behaviour at all sites.

“No pleasure is fully deli without ication” -
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Chapter One: Introduction

One of the primary objectives of this investi was blish P
quanti gram for grey seals (Hali grypus) engaged in social interactions at
both breeding and -breeding sites. This study to redress one of Miller's

(1991) criticisms of pinniped ethology:

“To date, our understanding of display diversity, repertoirestructureand the
relationship of display to function is meagre, and reflects the fact that only a few sprcies
have been studied in detail - mainly just for prominent acoustic displays used during the
breeding season ..” (page 159)

To assess the influence sex, age, reproductive phase and habitat have on the
communication of this species, this study provides comparisons of social interactions al
three sites using quantified behavioural characteristics, measures of physical features of
the nearby environments and Markov sequence analyses.

The results of this study are compared with those of published accounts for other
pinnipeds to assess signal function,and the relative extent to which social contextand

habitat govern the communication of this species.

Communication Defined

Communication can bedefined asa process in which an animal influences the
behaviour of another by means of signals or displays during an interaction (Immelmann
and Beer, 1989). This enables an animal to exchange information during a social
encounter that may alter the behaviour of the receiver(s) to benefit thesender, receiver
orboth (e.g, Dawkins and Krebs, 1978; Smith, 1977).

With mamumals this pracess is often d may not b tto the ined

PP

observer. According to Miller (1991):

“Communication is complex and variable in long-lived and adaptable species and it is
shaped by learning, differing individual histories, variable social and ecological



circumstances and inter-individual bonds. It is also often extremely subtle in social
species which continuously monitor and respond to movement, activity levels, distances,
postures, sounds, smells and appearance.” (p. 128)

In general, ian social signals are composed of i and/or
morp i such asapp ge and body postures or orientations, facial
p and p (e.g, Geist, 1971; Moynihan, 1970; Smith,
1969; Tembrock, 1968).

Pinniped Communication

Pinniped (seals, sea lions, fur seals and walrus) social signals, like those of other
mammals, are numerous and typically complex in form (e.g., Miller, 1991; Sullivan,
1981). Signal configurations of pinnipeds are typically different from those of terrestrial

mammals, primarily because seals are I

P adapted to an

existence (e.g., King, 1983; Ridgway and Harrison, 1981; Riedman, 1990): the limbs and
tail are reduced and streamlined (Bigg, 1981; Vaughn, 1975) the pelage is short and
non-erectile (Ling, 1977) and they have vestigial, or no, external pinnae (King, 1983).
Nonetheless, they have evolved means to send signals using foreflippers (English, 1977;
Sullivan, 1981; 1982), anterior body characteristics such as neck manes (Gentry, 1981;
Stirling, 1971) and pharyngeal pouches (Mohr, 1966; Schevill, Watkins, and Ray, 1966),
or encephalised structures such as tusks (Miller, 1975a; 1975c), inflatable hoods (Cox,
1981; Le Boeuf, 1972; Mohr, 1966; Peterson; 1968; Sandegren, 1976a) and nasal pouches
(Berland, 1958; Mohr, 1966).

These diverse social signals are essential since most pinnipeds are gregarious during
the breeding season and engage in social interactions that serve to maintain contact
among mothers and young, or among cohorts (Allen, 1985; Anderson et al., 1975;
Bartholomew, 1952; Cameron, 1967; Cline et al,, 1971; Kaufman et al., 1975; Le Boeuf,
1972; Miller, 1975b; Miller and Boness, 1979; Poulter, 1968; Ronald and Healey, 1981;
Siniff et al.,, 1979; Sullivan, 1982; Watkins and Wartzok, 1985; Winn and Schneider, 1977).



In some species, these interactions also serve to maintain dominance hierarchies
(Godsell, 1990; Hewer, 1960a; Le Boeuf, 1974; McCann, 1981; Sullivan, 1981) and /or
territories (Cox, 1981; Hewer, 1957; Le Boeuf, 1972; McCann, 1980; Miller, 1975b;
Sandegren, 1976a; Stirling, 1971).

Miller (1991) stated that, ised display iour and
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i isations abound in pinnipeds.” (p. 131) Despite this, there have

been comparatively few thorough, quantitative studies of pinniped communication

(Boness and James, 1979; Miller and Boness, 1979; Sullivan, 1981; 1982); most have been

P i qualitati iptions of acoustic or visual signals (e.g., Anderson et al.,
1975; Bartholomew, 1953; Boness et al., 1982; Cameron, 1967; 1969; Chwedenczuk and
Frysz, 1983; Cleator et al., 1989; Gentry, 1970; Hewer and Backhouse, 1960b; Le Boeuf,
1972; Le Boeuf and Petrinovich, 1974b; Mohl, Ronald, and Terhune, 1975; Rasa, 1971;
Sandegren, 1976a; Siniff et al,, 1979; Venables and Venables, 1955; Wilson, 1974b).

Further, most research on this topic has been undertaken with otariid (eared) scals
(e.g., Gentry, 1970; Harestad and Fisher, 1975; Miller, 1975b; Peterson and Bartholomew,
1969; Sandegren, 1975; 1976b; Schusterman, 1977; 1978; Stirling, 1972). This is not

d since most groups of otariid: easier to approach and observe for longer
periods than odobenids (walrus; Schevill et al., 1966) and most phocids (carless scals;
Miller, 1991).

Otariids customarily spend significant portions of each year ashore (Boness, 1991;
King, 1983; Riedman, 1990). Moreover, the sexes of adult otariids are distinctive as they
display marked sexual dimorphism (Costa et al,, 1988; Gentry, 1981; King, 1983; Vaz-
Ferrira, 1981). In contrast, phocids spend much of each year at sea (Jouventin and
Cornet, 1980; Riedman, 1990), often breed in areas difficult for ethologists to access, such
as drifting pack ice or Antarctic fast ice (Bowen et al., 1985; Cline! al., 1971; Cornet and

Jouventin, 1980; Hammill, 1987; Kaufman et al., 1975; Kovacs, 1987a; Ronald and



Dougan, 1982) and most manifest sexual dimorphism that is less pronounced (King,
1983).

Despite these generalizations, using grey seals as subjects with which to study
phocid communication is an appropriate choice forastudy in the Atlantic Ocean. This

species engages in frequent social ication during ag i P

(Anderson et al., 1975; Boness, 1984; Boness and James, 1979), filial (Boness et al., 1982) or
playful interactions (Wilson, 1974b). Unlike harbour (Phoca vitulina sp.: Fogden, 1971;
Ronald and Dougan, 1982; Smith, 1968; Terhune et al.,, 1979), harp (Phoca groenlandica:
Merdsoy et al., 1978; Ronald and Dougan, 1982; Ronald and Healey, 1981) and Weddell
seals (Leptonychotes weddelli: Cline et al., 1971; Jouventin and Cornet, 1980; Kaufman et al,,
1975; Le Boeuf, 1986). grey seals conduct all aspects of their reproductive behaviour,
including inter-male conflict, courtship, copulation, birth and nursing, on land. In
addition, the sexes of grey seals are readily distinguished by reason of their dimorphism
(Bonner, 1981; Davies, 1949; King, 1983).

Even though grey seals do not appear to maintain as exceptionally structured a
social system as those of elephant seals (Mirounga sp.: e.g., Le Boeuf, 1972) or many

otariids (Boness and James, 1979), they do have a more organized system than most

other phocids and with each other during their time ashore.

Male grey seals display and fight amongst themselves to forestall others’ access to
nearby females (Andersonet al., 1975; Boness, 1984; Boness and James, 1979). One reason
postulated to explain why male grey seals do not father as many pupsas a dominant
bull elephant seal is that the former do not have a prominentand easily localised signal
with which to advertise superior rank or territorial possession (Boness and James, 1979;

Le Boeuf, 1972). Perhaps to i thi: t limitati grey seals have

evolved high levels of sexual activity to mate with as many cows as possible (Anderson
etal., 1975). Also, smaller males are forced to make forays into the breeding group from

peripheral positions. Thus there are probably more social interactions among male grey



seals than male elephant seals. Further, until they enter oestrous, grey seal cows raising
Ppups within the populous breeding groups aggressively reject male advances, and
defend their pups against both male and female approaches (Burton ef al., 1975).
Therefore the sexes interact frequently throughout the breeding season. They interact at
short range since they are not adapted for prolonged bouts of locomotion on land
(Anderson et 4i,, 1975; Boness, 1979; 1984; Boness et al., 1982; Wilson, 1974b) and do not
have the aforementioned “prominent and easily localised signal”.

During times of the year when they are not breeding, grey seals become more
gregarious and gather to form tightly packed haul-out groups. While not quantitatively
investigated before this study, grey seals have been observed to interact frequently in
bothaggressiveand playful manners during these periods (Wilson, 1974b).

Like elephant seals, grey seals have been the subject of a number of physiological
investigations (e.g., Andersonand Fedak, 1987; Bowen et al., 1992; Fedak and Anderson,
1982; Godsell, 1990; McDermid and Bonner, 1975; @ritsland et al., 1985; Ridgway ¢t al.,
1975; Ronald et al., 1984; Worthy and Lavigne, 1987; and sce a review by Wartzok, 1991).

Despite this, relatively few quantitative studies of grey seal behaviour have been

undertaken and, as for virtually all pinnipeds, a complete, quantitative ethogram for this
species does not exist. There are general and anecdotal descriptions of interactive
behaviour during the reproductive period (Anderson et al., 1975; Boness, 1979; Boness ef
al., 1982; Boness and James, 1979; Cameron, 1967; 1969; Godsell, 1990; Hewer, 1960a).
Grey seal play, observed most frequently in non-breeding aggregations, has been
mentioned briefly, yet it occurs frequently at Miquelon, and sites in Britain (Davies,
1949; Fogden, 1971; Lockley, 1966; Wilson, 1974b).

Site and Seasonal Comparisons

There are few p

pa of grey seal i T at

different study sites (Andersonand Harwood, 1985; Boness, 1984), although this species
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Stare (STA)

Description: The precedent looked at the successor for several seconds or more. The

p 's eyes iented towards the , usually by a turn of the
precedent’s head.

Anatomical Characteristics: The mouth was usually closed (56.3%; X® = 17.5, df = 1137,
p <.05) during this behaviour type, although it was more likely to be open when the
precedent and successor were within a short distance of one another (Table 1). The
vibrissae were more likely to be protracted (57.0%; X2 = 16.5, df = 840, p<.05) and the tail
was not normally elevated (92.5%; X2 =768.1, df = 1062, p < .05). The nares were usually
closed (77.0%; X2 = 95.6, df = 147, p < .05).

‘The precedent’s head was most likely to be at the same height as the successor’s at

North Rona (40.4%; X2 = 21.8, df = 606, p < .05) and Sable Island (41.1%; ¥2=9.2, df =339,

p S .05). Relative head heights were notsignificantly different at Miquelon (2 = 1.4,
df=184,p=5).

During a STA, the precedent’s body was more often oriented towards the successor's
(towards perpendicular 16.6%, from obliquely ahead 15.0% and parallel in the same
direction 17.2%; X? =231.0, df = 1153, p < .05). Interactants’ heads were more likely to be
oriented facing directly towards each other (20.5%; X2 = 141.9, df = 1163, p < .05).

Vocal Accompaniment: A STA was more likely to be performed silently at Miquelon
(83.8%; X2 =561.6, df = 184, p< .05), North Rona (60.8%; X* = 869.7, df = 632, p <.05) and
Sable Island (87.8%; X? = 1224.0, df = 338, p < .05).

Duration: The mean duration of this behaviour type was 5.7 seconds (SD = 6.7). STA
durations were greater at Sable Island than at North Rona (Table 3). The CVs were
similar (Table 4).

Inter-seal Distance: The mean distance between interactants when a seal began to

perform a STA was 110.7 cm (SD = 190.5,). The mean distance between interacting scals
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Sex and Age Characteristics: This behaviour category was performed predominantly
by males at Miquelon (79.2%; X? = 24.0, df =76, p < .05), North Rona (79.7%; X2 = 22.6,
df =63, p <.05)and Sable Island (78.2%; X2 = 17.5, df = 54, p < .05). Subdividing
interactions on the basis of the sexes of both interactants, I found no significant
differences between the behaviour frequency of any bout types at Miquelon (F =0.5,
df=2,54, p=.41), North Rona (F=1.1,df=2,50, p=.36) or Sable Island (F=0.4,
df=2,54,p=42).

This behaviour category was performed exclusively by adults at North Rona (78.5%;
X2 =1389, df = 62, p < .05) and Sable Island (78.2%; ¥2 = 116.4, df =54, p <.05), and by
subadults at Miquelon (84.6%; X2 = 271.2, df =99, p < .05).

Behavioural Frequency: There were no signi i between the of

climbing at any site (Table 7 and Figure 15).
Context: The greatest frequency of climbing occurred during aggressive interactions
at North Rona (F= 22.8, df =2, 64, p < .05; &2 = .66). The differences between the

q of CLI during agg; or play seq were not signi at Miquel
or Sable Island (F=2.9,df =3, 54, p=.15).

Clasp (CLA)
Description: The precedent pulled itself laterally against the successor, and clasped
the successor with the claws and palmar surfaces of one or both foreflippers

(Figure 13D). Clasping always preceded, and ied, the prolonged i

of copulation, and was performed exclusively by males at all three study sites (including
Migquelon, although these were subadult males at play).

Anatomical Characteristics: The seal's eyes (88.6%; X2 = 67.9, df = 113, p < .05) were
more likely to be open during this behaviour type and the tail was not normally elevated
(2.8%; X*=96.3, df = 107, p < .05; Table 2). There were no significant differences in the
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